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Abstract

Purpose – Promoting health literacy, i.e. the ability to access, collect, understand and use health-related
information, is high on the health policy agenda across the world. The digitization of health-care calls for a
reframing of health literacy in the cyber-physical environment. The article systematizes current scientific
knowledge about digital health literacy and investigates the role of health-care organizations in delivering
health literate health-care services in a digital environment.
Design/methodology/approach – A literature review was accomplished. A targeted query to collect
relevant scientific contributions was run on PubMed, Scopus and Web of Science. A narrative approach was
undertaken to summarize the study findings and to envision avenues for further development in the field of
digital health literacy.
Findings –Digital health literacy has peculiar attributes as comparedwith health literacy. Patientsmay suffer
from a lack of human touch when they access health services in the digital environment. This may impair their
ability to collect health information and to appropriately use it to co-create value and to co-produce health
promotion and risk prevention services. Health-care organizations should strive for increasing the patients’
ability to navigate the digital health-care environment and boosting the latter’s value co-creation capability.
Practical implications – Tailored solutions should be designed to promote digital health literacy at the
individual and organizational level. On the one hand, attention should be paid to the patients’ special digital
information needs and to avoid flaws in their ability to contribute to health services’ co-production. On the other
hand, health-care organizations should be involved in the design of user-friendly e-health solutions, which aim
at engaging patients in value co-creation.
Originality/value –This contribution is a first attempt to systematize extant scientific knowledge in the field
of digital health literacy specifically focused on the strategies and initiatives that health-care organizationsmay
take to address the limited digital health literacy pandemic.

Keywords Digital health literacy, Patient empowerment, Patient engagement, Co-creation, Co-production

Paper type General review

1. Introduction
Health literacy has been originally conceived of as the “. . . the degree to which individuals have
the capacity to obtain, process, and understand basic health information and services needed to
make appropriate health decisions” (Selden et al., 2000, p. iv). Scholars have argued the
limitation of this conceptualization of health literacy, maintaining that a focus should be put
on the ability of people to factually contribute to health promotion and risk prevention
services in light of the health-care system’s demands and complexity (Pleasant et al., 2016).
Embracing this perspective, health literacy results from the combination of two components:
(1) individual health literacy, i.e. the individual proficiency to use health-related information
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to navigate the health-care service system (Ancker et al., 2020) and (2) organizational health
literacy, i.e. the health-care organizations’ capability to establish a co-creating relationship
with people, engaging them in an effort aimed at health services’ co-production
(Palumbo, 2016a).

Health literacy is especially relevant in the cyber-physical environment enacted by the
digitization of health care (Dunn, 2020). The transition toward Health 4.0 triggers a
reconceptualization of the patient–provider relationship (Wang and Lin, 2021), exploiting
advanced Information and Communication Technologies (ICTs) to make the patient an active
agent in the process of value co-creation and service co-production (Cavallone and Palumbo,
2020). Health literacy assumes peculiar nuances in the digital environment, reframing both
the way people collect, apply and use health-related information to make decisions (Robbins
and Dunn, 2019) and the exchanges between patients and health-care providers (Taylor et al.,
2020). Hence, digital health literacy emerges as a new concept, which can be understood as
“. . . an extension of health literacy within the context of technology or electronic sources of
information to understand and address any health problem” (Zakar et al., 2021, p. 4010). In
particular, digital health literacy entails the ability to access and use ICTs and digital tools to
co-design and/or co-deliver services intended to health promotion and risk prevention,
contributing to the advancement of individual and collective well-being (Azzopardi-Muscat
and Sørensen, 2019).

Research in the field of digital health literacy has burgeoned in the last few years, nurtured
by the increasing pervasiveness of ICTs in the functioning of the health-care system (Mesk�o
et al., 2017). Scholars and practitioners interested in this research stream have paid attention
to different topics, such as the importance of digital skills enabling people to access and use
health information in the cyber-physical domain (Vaz de Almeida, 2021), the need for
addressing disparities triggered by uneven digital health literacy skills of disadvantaged
and/or underserved groups of the population (Smith and Magnani, 2019), and the
contribution of digital health literacy in making people able to cope with unprecedented
health challenges – e.g. the coronavirus disease (COVID-19) pandemic –which put individual
and collective well-being under stress (Patil et al., 2021).

Even though previous studies emphasized that promoting individual and
organizational digital health literacy is an essential requisite for achieving better health
outcomes and, consequently, for contributing to the sustainability of the health-care system
(Rodriguez et al., 2020), only few initiatives have been implemented across the world to
enable people to navigate the digital health-care system effectively (Mein et al., 2012;
Palumbo, 2016b; Schmidt-Kaehler et al., 2021). This prevents us from understanding
comprehensively what are the factors that pave the way for an improvement of digital
health literacy at the individual and organizational levels and to appreciate the implications
of limited digital health literacy on the functioning of the health-care system (Putri
et al., 2020).

The article intends to fill this knowledge gap in the scientific literature, reporting the
findings of a systematic review aimed at unveiling the state of the art of extant research in the
field of digital health literacy. Drawing on the introductory notes reported above, three
research questions (R.Q.) informed this paper:

RQ1. What are the main components of digital health literacy?

RQ2. What are the consequences of limited digital health literacy?

RQ3. What initiatives should be taken to foster digital health literacy at the individual
and organizational levels?

The article is organized as follows. Section 2 provides some information about the
methodological approach which was followed to collect, analyze and select relevant scientific
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contributions to be included in this literature review. Findings are reported in Section 3, which
provides some food for thought to answer the RQs reported above. Section 4 critically
discusses the study results, envisioning themain conceptual and practical implications of this
review. Lastly, Section 5 ends up the paper, pointing out some avenues for further
developments.

2. Methods
The Scientific Procedures and Rationales for Systematic Literature Reviews (SPAR-4-SLR)
protocol was followed to conduct this literature review (Paul et al., 2021). The use of a
systematic approach allowed us to deliver a comprehensive state of art overview of the
research topic and, in light of it, to frame an agenda to advance scientific knowledge in the
review domain being investigated (Paul and Criado, 2020). A pragmatic logic inspired our
journey in the digital health literacy research field. More specifically, as depicted in Figure 1,
our study protocol consisted of four main steps, each of which was further articulated in two
sub-steps. The literature review kicked off with an assembling stage (step 1), during which a
reliable set of scientific contributions representing the state of the art in the field of digital
health literacy was collected. In the identification phase (sub-step 1a), the sources queried in
order to build the initial dataset of scientific contributions included in this literature review
were spotted. Following the approach taken in other studies aimed at investigating the
individual ability to deal with health information available on the Internet (e.g. Wang et al.,
2019 and Hosseinzadeh et al., 2021), three citation databases were queried: (1) Elsevier’s
Scopus, one of the richest scientific resources for conducting systematic literature review
indexingmore than 1.7 billion references dating back to 1970s; (2) Clarivate Analytics’Web of
Science (WoS), a published-independent global citation database listing more than 1.9 billion
cited references; and (3) the National Library of Medicine’s PubMed, the leading citation
database for biomedical literature indexingmore than 32million citations. The conjoint use of

Figure 1.
The flowchart
representing the study
protocol
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these three sources allowed us to obtain a comprehensive overview of the current scientific
debate about digital health literacy.

The string to be run on the search engines of the citation databases was arranged during
the assembling phase (sub-step 1b). Since we were interested in investigating the general
capability of people to deal with health information available in the digital environment in
order to contribute in the design and delivery of health promotion and risk prevention
interventions, our attention was focused on digital health literacy exclusively, while more
specific concepts concerning the individual proficiency to use electronic and mobile health
services (e.g. e-health literacy and m-health literacy) were not taken into consideration (Xie,
2011; Ownby et al., 2019). Going more into details, the string “dig* health lit*” was used to
assemble relevant contributions, with the asterisk (*) being used to account for any potential
variations of digital health literacy-related concepts. The search string was run for “Title,
abstract, and keywords” in Scopus, for “Topic” in WoS and for “All fields” in PubMed. No time
constraints were set. Only articles whichwere eitherwritten in English orwhose abstract was
available in English were admitted in this literature review. The query was run on all the
citation databases on June 1, 2021, and it delivered 288 records.

The arrange stage (step 2) followed, during which arrangements were made to screen the
collected items (step 2a) and to select the contributions to be included in the final analysis
(step 2b). First, the itemswere organized in an electronic worksheet, whichwas shared among
the authors to conduct preliminary screening activities. The items were ordered by title,
authors’ surname and name, and publication year to facilitate the identification of duplicate
records. A consistent part of the items was removed from the electronic worksheet (55.9%) as
they were retrieved in more than one citation database. Hence, 127 records were retained.
Next, the criteria for items’ screening were devised. Three exclusion criteria were adopted: (1)
the records which did not focus on digital health literacy, but indirectly touched it as a
phenomenon involved in the digitization of health-care service delivery were rejected as “off
topic”; (2) the records which provided insights into the assessment of digital health literacy,
but did not discuss implications about the antecedents and/or the consequences of digital
health literacy were discarded as “off scope”; and (3) the records which addressed conceptual
and/or policy issues related to digital health literacy, but did not delve into its practical
implications were retracted as “off-focus.” The authors independently screened the items,
considering the criteria which were developed in the previous stage. Once the authors
completed their individual analysis, a meeting was organized to discuss the results of
screening activities and to settle inconsistencies. Authors agreed on the exclusion of 30 items,
of which 10 were “off topic,” 8 were “off scope” and 12 were “off focus.” There was a
disagreement on the exclusion of 73 items. The authors carefully analyzed each item and
presented their arguments supporting either the inclusion or the exclusion of the contested
items. At the end of this stage, the authors agreed on the exclusion of 51 records, of which 14
were “off topic,” 18 were “off scope” and 19 were “off focus.” Hence, 46 items were included in
this literature review.

The third and last stage involved assessing the items which passed the screening phase
(step 3). On the one hand, the main bibliometric characteristics of the selected items were
evaluated (step 3a), providing us with an overview of the body of literature which was
analyzed in this study. On the other hand, the approach to report the study findings was
crafted (step 3b). An interpretive, narrative approach was taken, which allowed us to shed
light on the distinguishing attributes of digital health literacy and on its role in setting the
conditions for value co-creation and service co-production in health care. The authors
investigated each item involved in this literature review autonomously. An inductive manual
coding approach was employed to classify the records and systematize key evidence. Once
the individual analysis was accomplished, a meeting was held to discuss the outcome of
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individual analyses. The discussion paved the way for achieving a consensus on the items’
interpretation, inspiring the report of the study’s results.

3. Findings
3.1 An overview of selected literature
As previously anticipated, this literature review relied on 46 contributions. Most of them
consisted of articles published in peer reviewed journals (80.4%). Review articles (17%)
represented a small portion of the investigated items. None of such reviews overlapped with
the purpose of our study, being focused on issues indirectly related to digital health literacy,
such as the requisites for developing a digital health-care ecosystem and the competencies
that health professionals should possess to cope with the digital transformation of health
care. Furthermore, 7 proceedings and 1 editorial were included in this literature review.

On average, the items were cited 7 times (σ 5 13.9), ranging from a minimum of 0 citation
to amaximumof 74 citations. Publication years ranged from 2015 to 2021.Most of the records
were published between 2020 and 2021 (58.3%). Only 2 articles were signed by a single
author, withmost of them being co-authored by at least 2 scholars (95.8%). Even thoughmore
than 20 different sources were taken into consideration in this review, about 1 in 3 items
(29.2%) were published either in the Journal of Medical Internet Research or in the
International Journal of Environmental Research and Public Health.

3.2 Unveiling the digital health literacy concept
Health care is not exempt from the effects of digitization on value creationmodels and service
delivery approaches. The transition toward digital health implies a massive
recontextualization of health promotion and risk prevention activities: preserving a people-
centered perspective, the relationships among patients, caregivers and health-care providers
are framed in the cyber-physical domain, with major implications on the design and delivery
of health services (Machleid et al., 2020). Such a recontextualization derives from a complex
interdisciplinary process involving different sectors, such as medicine, management,
engineering, organization studies and informatics, which concomitantly intervene in the
reconfiguration of health care (Moody, 2015). Moreover, it requires that patients, informal
caregivers and health-care providers develop tailored skills and competencies to navigate the
digital health-care system and to overcome unprecedented barriers to a timely and
appropriate access to care (Crawford and Serhal, 2020).

In this context, digital health literacy arises as “. . . the result of the increasing social
permeation of digital media and their use” in the design and delivery of care (Bittlingmayer
et al., 2020, p. 174). Mirroring the health literacy concept, digital health literacy is understood
as a twofold construct, which applies to both the spheres of health services’ provision (Dratva
et al., 2019). On the one hand, it concerns the patients and informal caregivers’ ability to use
ICTs and digital resources to access, collect, understand and process available health
information and to effectively interact with health-care providers in the cyber-physical
domain (van der Vaart and Drossaert, 2017). The better the individual digital health literacy
skills, the greater the patients and informal caregivers’ ability to function in the digital
environment, to exchange data through web-based artifacts with the providers of care and to
actively participate in the co-design and co-delivery of health services (van der Vaart et al.,
2019). On the other hand, digital health literacy entails the health-care providers’ capability to
accomplish a transition toward a digital-based and people-centered approach to the provision
of health promotion and risk prevention services, which is based on the patients’ needs and
ensure a fair and not discriminated access to care (Smith and Magnani, 2019).
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As graphically depicted in Figure 2, digital health literacy results from the patients,
informal caregivers and health-care providers’ ability to build co-creating partnerships
within the cyber-physical domain. Enacting a patient–provider exchange augmented by
ICTs and digital technologies and directed toward co-creation, digital health literacy is
conducive to (1) improving the individual and collective willingness to engage with health
promotion and risk prevention initiatives; (2) enhancing the patients and informal caregivers’
control over technological tools available to boost the delivery of health services; and (3)
sustaining the health-care providers’ motivation to exploit ICTs in order to advance the
timeliness and the appropriateness of care (Kemp et al., 2021).

For this to happen, patients and informal caregivers should develop the functional,
relational and critical skills (Weinbergh et al., 2007) which underpin their capability to
retrieve and use relevant health information in the digital environment (Dadaczynski et al.,
2021) and to partner with health-care professionals by collecting and sharing personal health-
related data (Abdolkhani et al., 2019). Besides, the providers of care should be encouraged to
get a greater awareness of the importance of digital health literacy to achieve a durable
viability of health services’ provision and to adopt a precautionary approach in interacting
with patients through ICTs. This is possible by stimulating health-care professionals to
acquire adequate information on the special information needs of different socio-
demographic categories of patients (Amoah et al., 2021), to arrange proper infrastructures
to host their exchanges with patients and informal caregivers (Latulippe et al., 2020) and to
improve the quality of health information delivered to patients and informal caregivers via
ICTs and digital tools (Park and Min, 2020).

3.3 The implications of limited digital health literacy
Digital health literacy has an empowering role. As previously anticipated, it increases the
patients and informal caregivers’ dexterity in navigating the digital health-care system and in
handling the ICT-based channels of communication with health-care providers. Alongside
enabling patients and informal caregivers to participate in health-related decision making,
this permits them to be involved in the co-design and co-delivery of health services, enacting
value co-creation (Dunn and Conard, 2018). This is especially true when disadvantaged and/
or underserved groups of the population are concerned, such as people suffering from
disabilities or those living with multiple chronic conditions, who may struggle to access

Figure 2.
The conceptualization

of digital health
literacy as a twofold

construct
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health care and to get a comprehensive and patient-centered provision of health promotion
and risk prevention services (Bocevska et al., 2018).

From this standpoint, inadequate digital health literacy may have major implications at
the individual and the collective levels (Lindquist et al., 2011). First, people with low digital
health literacy skills may experience difficulties in assessing the reliability of digital health
information and, consequently, may be unable to effectively use it for the purposes of health
promotion and risk prevention (Pisl et al., 2021). Second, those living with poor digital health
literacy are expected to meet obstacles in exploiting ICTs and digital tools to access timely
and relevant information about health-related issues, such as data and news available on
social media (Kor et al., 2021). Third, limited digital health literacy prevents people from fully
complying with guidelines and prescriptions delivered by health-care providers through
ICTs and digital platforms to promote individual and collective well-being (Patil et al., 2021).
These circumstances have severe drawback on health status (Papp-Zipernovszky et al., 2021).
Furthermore, such backlash is especially critical when extraordinary health challenges are
faced, like the Covid-19 pandemic (Zakar et al., 2021).

Digital-based functional, relational and critical digital health literacy skills are required to
avoid these problems and to achieve the proficiency that is required to be actively involved in
co-creating value with health-care providers in a cyber-physical environment (Pohl and Trill,
2016). Actually, engaging in health services’ co-production people who live with poor digital
health literacy may enact value co-destruction in the health-care system, due to the increased
risks of misinterpretation of health information (Liu et al., 2020). More specifically,
misinterpretation impairs the individual ability to understand the causation processes which
lead to improvements in the health status, to identify and use risk prevention services and to
access health promotion initiatives to cope with health-related challenges (Pickles et al., 2021).
Alongside endangering the individual ability to deal with digital health information and to
collaborate with health-care professionals in a perspective of service co-production
(Benedicta et al., 2020), limited digital health literacy may also have indirect negative
effects on the functioning of the health-care system (Kor et al., 2021). People with limited
health literacy may share their misinterpreted health information via digital channels and
web-based repositories, paving the way for the diffusion of untrustworthy news which
nourish value co-destruction and are harmful for the sustainability of the health-care system
(Bellander and Nikolaidou, 2017).

3.4 The interventions to address limited digital health literacy
Scientific literature has discussed various interventions intended to address the
shortcomings generated by the pandemic of limited digital health literacy. Such initiatives
are generally aimed at promoting the development of functional, relational and critical skills
that are essential to enable patients, informal caregivers and health-care professionals to
establish co-creating relationships in the cyber-physical context and to partner in the
co-provision of health services. The advancement of functional digital health literacy
concerns all the spheres involved in the design and delivery of health services. Users (i.e.
patients and informal caregivers) should be involved in tailored educational activities, which
are directed at providing them with the basic skills to use digital resources and ICTs in order
to achieve a greater awareness of their health conditions and to consciously participate in the
co-design and co-delivery of care (Beaton et al., 2021). Moreover, patients and informal
caregivers benefit from a greater capability to access reliable and dependable sources of
health information on the Internet, where they can find adequate insights to better
understand the health-related topics they are dealing with (Liobikien_e and Bernatonien_e,
2018). Rather than encouraging self-management of care, education initiatives and sources of
information should be oriented to creating awareness about the health challenges faced,
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allowing patients and informal caregivers to take informed decisions to improve their health
status (Fernandez-Luque and Staccini, 2016). Providers (i.e. health-care professionals) should
develop adequate functional digital health literacy skills, too. This is crucial to enable the
providers of care to assist users in navigating the digital health-care system, minimizing
misunderstandings and inappropriate use of health services (Montero Delgado et al., 2020).
Training activities delivered to health-care professionals in order to enhance their functional
skills are primarily intended to enhance their capability to deliver concise and clear
information to people through digital channels (Adil et al., 2020), to achieve an increased
consciousness of the patients’ information needs (Jimenez et al., 2020) and to exploit available
digital tools in order to empower and engage people in value co-creation (George et al., 2021).
Functional competencies are especially relevant for those categories of health-care
professionals who manage most of the direct interactions with patients and informal
caregivers, such as general practitioners (Traver et al., 2016) and nurses (Nelson and Carter-
Templeton, 2016). The greater the digital health literacy skills of such providers, the greater
their effectiveness in empowering patients for the purpose of value co-creation.

In addition to initiatives focused on functional digital health literacy, relational
competencies should be promoted to increase the patients and informal caregivers’ ability
to navigate the digital health-care system and to encourage health-care professionals to co-
produce health services in collaboration with users. Relational skills are critical to enable
patients, informal caregivers and health-care professionals to fully take advantage of
technological advancements, which enable remote consultations and permit people to get in
contact with the providers of care even when the former are unable to do so physically
(Barsom et al., 2021). Service exchanges are hosted in digital environments, which activate a
friendly environment where health-care professionals, patients and informal caregivers may
interact in order to achieve a continuum of carewhich is consistentwith the specific needs and
expectations of the cared for (Furstrand et al., 2021). Digital health settings pave the way for
the creation of personal learning networks, which are crucial to nurture the patients and
informal caregivers’ relational digital skills (Konstantinidis et al., 2017) and to ensure the
access to timely and relevant information about issues related to health promotion and risk
prevention (Sykes et al., 2020).

Lastly, yet importantly, specific initiatives should be addressed to improving the critical
digital health literacy skills of patients and informal caregivers, increasing their ability to
discriminate across the multiple sources of information they can retrieve on the Internet.
Specifically, IT systems and tools (e.g. dedicated websites, applications and social media) can
significantly enhance the social support information networks for individuals who possess
limited health literacy (Bickmore and Paasche-Orlow, 2012). In this context, gamification
represents a critical approach to train people in developing adequate critical skills to cope
with the complexity of health-related issues and to advance their proficiency in assessing the
reliability of health information (Gonzalez-Rodr�ıguez et al., 2020). Moreover, innovative
technologies (e.g. artificial intelligence andmachine learning) should be carefully exploited to
assist patients and informal caregivers in navigating the digital health-care system (Dunn
and Hazzard, 2019) and to maximize their ability to retrieve trustful information from the
Internet (Conard, 2019).

It is worth noting that an integrated approach should be adopted in crafting these
interventions, which are intended to comprehensively promote the functional, relational and
critical digital health literacy skills conducive to the establishment of a co-creating
partnership between health-care professionals, patients and informal caregivers (Benis et al.,
2021). Such an integrated approach permits health-care professionals to handle digital health
literacy and to undertake specific initiativeswhich are intended to put the patient at the center
of interventions aimed at enhancing the quality of health promotion and risk prevention

Addressing
health literacy

89



services (Limaye et al., 2015), acknowledging the special needs of underserved or
underprivileged groups of people (Adawi et al., 2018; Gann, 2020).

4. Discussion
The increasing pervasiveness of digital tools and ICTs in health-care makes digital health
literacy a priority for health-care organizations and, in general, for the appropriate and viable
functioning of the health-care systems (Stephanie and Sharma, 2020; Emmert-Streib, 2021).
Digital health literacy is a dynamic and systemic batch of competencies, which consists of
patients, informal caregivers and health-care professionals’ functional, relational and critical
skills (Paige et al., 2018). It sets the conditions for building a people-centered and
comprehensive approach to care in the digital environment (Kemp et al., 2021), which can be
realized through the promotion of a co-creating exchange between patients, informal
caregivers and health-care providers (Palumbo, 2021). Focusing on the digital health literacy
of patients and informal caregivers and overlooking health-care professionals’ skills may
have severe negative implications on the provision of digital health services, preventing the
establishment of co-creating partnerships for the design and delivery of care. People with
adequate digital health literacy may feel constrained by the conventional, provider-led
approach to care embraced by health-care professionals with limited digital health literacy,
paving the way for untrustworthy relationships and lesser willingness to co-produce health
services (Marston et al., 2021). Besides, promoting the health-care professionals’ digital health
literacy competencies without addressing the functional, relational and critical skills of
patients and informal caregivers may determine increased risks of value co-destruction
(Palumbo, 2017a). In this circumstance, health-care professionals may be willing to engage in
the co-design and co-delivery of care people who do not have adequate competencies to
navigate the digital health-care system, and this is likely to generate negative effects on the
health outcomes achieved by patients and informal caregivers (Palumbo and Manna, 2018).

As reported in Figure 3, an ecosystem approach should be adopted to promote digital
health literacy in the health-care domain. Patients, informal caregivers and health-care
professionals should be concomitantly involved in a series of initiatives intended at

Figure 3.
An overview of the
study findings
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increasing their awareness of the challenges brought by the digitization of health care and at
soliciting their willingness to partner for the provision of effective health promotion and risk
prevention services. Inter alia, the application of innovative technologies to the health
services’ provision – such as e-health and m-health applications, tools led by artificial
intelligence and machine learning, virtual and augmented-reality solutions and blockchain –
put conventional health services’ delivery models under stress, requiring brand new
approaches to care. Even though these digital solutions pave the way for a greater
participation of people in designing and delivering health services, targeted initiatives are
required to make value co-creation possible in a cyber-physical health-care setting.

The development of functional skills can be understood as the first step to enable users
and providers in the new digital-based context of care, conferring them with the capabilities
that are needed for actively partaking in health services’ co-production by leveraging
available technologies (Patr�ıcio et al., 2020). Next, relational skills should be nurtured, making
patients, informal caregivers and health-care professionals able to exploit their functional
competencies in order to establish co-creating relationships, which are essential in a
perspective of value co-creation. Lastly, yet importantly, critical skills should be enhanced in
an attempt to increase the patients and informal caregivers’ capability to critically assess the
health information available on the Internet and to properly use them in order to take
informed decisions when participating in the co-production of health promotion and risk
prevention services.

Inability to do so may undermine the viability of health-care systems. Inadequate digital
health literacy by the side of patients and informal caregivers entails inappropriate access to
care and inconsistent health decisions, which have negative drawback on individual health
status. The exacerbation of health conditions triggered by this enacts a spiral of growing
health-related cost, which is not financially sustainable by health-care systems (Palumbo,
2017b). Furthermore, limited digital health literacy by the side of providers is not consistent
with the health policy orientation toward people-centeredness (Chao et al., 2009; Sentell et al.,
2021). Poor digital health literacy skills are thought to bind health-care professionals to
traditional approaches to care, which are based on a bio-medical interpretation of health
services’ delivery and understand the patient as the object – rather than the subject – of care.
This may negatively affect the social and political sustainability of health-care systems, with
major negative implications on the institutional legitimacy of health-care organizations. From
this standpoint, digital health literacy should be conceived of as an essential ingredient of the
recipe for the sustainability of health-care systems, setting the conditions for a shift toward
people-centeredness and value co-creation.

Sticking to these considerations, digital health literacy configures itself as an artifact
which is consistent with a shared economy approach, enabling patients and informal
caregivers to participate in the functioning of health-care organizations in order to reduce
costs and curtail environmental impacts (Mackrill et al., 2017). From this standpoint, digital
health literacy can be understood as a fundamental ingredient of the recipe for sustainability
in health care, which has been the focus of health policymaking at the international level
(Borgonovi et al., 2018). Hence, it is not surprising that the EU4Health program drawn by the
European Commission aims at strengthening health-care systems through the development
of digital tools and services and stimulating a digital transformation of health-care system. In
this scenario, an adequate level of digital health literacy is essential to accomplish the digital
transformation of health-care in a perspective of enhanced sustainability.

5. Limitations, avenues for further research and conclusions
Findings should be read considering the main limitations which affected this literature
review. First, the breadth of this research was constrained by the use of only three citation
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databases to retrieve relevant scientific contributions. Nevertheless, since Scopus, WoS and
PubMed provided us with a comprehensive overview of the state of the art in the field of
digital health literacy, it is possible to claim the reliability of the research findings. Second, our
literature review was focused on digital health literacy, while it did not account for
overlapping concepts, such as e-health literacy and m-health literacy. Even though this
reduced the comprehensiveness of our research, it allowed us to provide a clear-cut account of
extant scientific debate on the digital health literacy research domain, enhancing the
interpretation of our study results. Lastly, the narrative approach used to report the research
findings may be affected by subjective biases. However, it enabled us to delve into the items
included in this literature review, improving the report of the distinguishing attributes of
digital health literacy.

Further research is required to push forward what we currently know about the
contribution of digital health literacy to the viability of health-care systems. Future
developments should be aimed at operationalizing the functional, relational and critical
digital skills that patients, informal caregivers and health-care professionals should possess
to enter co-producing efforts and establish co-creating relationships in the health-care
environment. Besides, additional research is needed to better understand the implications
which arise from limited digital health literacy: this will advance our awareness of the
importance ofmeasures aimed at promoting digital health literacy to enhance the functioning
of the health-care system. Finally, there is the need for theoretical developments intended to
provide us with a comprehensive conceptualization of digital health literacy, stressing its
difference as compared with other constructs, such as health literacy and e-health literacy.

Research implications are twofold. From a theoretical perspective, this literature review
frames digital health literacy as a fundamental ingredient of the recipe for sustainable health-
care systems. Contributing to reducing costs generated by inappropriate access to care,
digital health literacy concurs to strengthening the financial sustainability of health-care
systems. Furthermore, by enabling value co-creation and health services’ co-production, it
pushes forward the social and political sustainability of health-care institutions. From a
practical point of view, the study findings recommend that a systemic approach should be
adopted to address the pandemic of limited digital health literacy in most of world countries.
This systemic approach should be based on a conjoint intervention on patients, informal
caregivers and health-care professionals’ skills, promoting their functional, relational and
critical competencies in a perspective of people-centeredness and value co-creation in the
digital health-care environment.
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