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Healthcare in the third millennium is largely delivered through systems involving

the use of the technological devices and services, foremost among them

telemedicine. For the adequate delivery of digital medicine services, however, it

is necessary for users to be digitally literate, that is, able to consciously make

use of technology. In order to understand how relevant digital literacy is in

determining the e�ectiveness of e-Health services, we performed a traditional

literature review on 3 major databases by combining the terms “Digital Literacy”

and “Computer Literacy” with the terms “Telemedicine” and “Telehealth”. Starting

from an initial library of 1,077 papers, we selected 38 articles. At the outcome of

the search, we found that digital literacy is a pivotal element in conditioning the

e�ectiveness of telemedicine and digital medicine services in general, however,

with some limitations.
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1. Introduction

The phrase “digital literacy” was coined in 1997 by Paul Gilster, who, in his book entitled

“Digital Literacy” defined it as “the ability to understand and use information in multiple

formats from a wide variety of sources when it is presented via computers” (1). According to

Wilhelm, a digitally literate person should be able to “access, manage, integrate, evaluate, and

create information” (2). A further contribution to the clarification of the concept of digital

literacy came in 2009, when Cornell University proposed a new definition: “the ability to find,

evaluate, utilize, share, and create content using information technologies and the Internet” (3).

In 2013, the American Library Association defined it as “the ability to use information and

communication technologies to find, evaluate, create, and communicate information, requiring

both cognitive and technical skills” (4). Being digitally literate, in essence, means possessing

the skills necessary to be able to live within a society in which communication is increasingly

based on new technologies.

When thinking about the topic of digital literacy, it comes naturally in the first instance

to refer to the more purely social aspects of community life, such as relating to others,

communicating, and interfacing with others through digital tools not accessible to those who

have not mastered their use. In a society where technology increasingly permeates all aspects

of life, such as that of the third millennium, however, digital literacy also means access to

several healthcare services. Indeed, the advancement of technology in recent decades has led
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to the emergence of the concept of “digital health”, defined by

the WHO as “a broad umbrella term encompassing eHealth (which

includes mHealth), as well as emerging areas, such as the use of

advanced computing sciences in “big data”, genomics and artificial

intelligence” (5).

In 2006, Norman and Skinner (6) proposed a conceptual model

encompassing six different literacy domains needed to process

information from technological sources: traditional literacy, health

literacy, information literacy, scientific literacy, media literacy and

computer literacy. According to the authors’ view, health literacy

consists of the ability to perform basic reading and numeracy tasks

necessary to function in the health care environment, so individuals

with adequate health literacy are able to read, understand and act

on health information. In fact, the term “health literacy” had been

already defined in 2000 as “the degree to which individuals can

obtain, process, understand, and communicate about health-related

information needed to make informed health decisions” (7). Here,

then, is where digital literacy applied to medicine represents what

can be called “e-Health literacy” (electronic health literacy), which

can bemeasured and quantified through scales, such as that devised

by Norman and Skinner themselves (eHEALS: e-HEAlth Literacy

Scale), the best known and most widely used (8). E-Health literacy

is one of the key tools to counter the so-called “digital divide”,

which today translates not simply into the inability of some citizens

to access information, but into the preclusion of access to actual

health services. It is therefore necessary to understand how today,

in the third millennium, digital literacy is much more than a simple

technological know-how, but represents a real tool at the service of

citizenship, enabling individuals to have equal access to numerous

categories of services, including health services.

Precisely because of its growing impact in terms of access

to health services, in recent years digital literacy has been

universally recognized as falling squarely within the SDOH (Social

Determinants of Health), that are non-strictly medical elements

that influence a wide range of health outcomes and risks, as well

as functioning and quality of life. A major driving force behind

the amplification of the primary role played by technology in the

delivery of health care services was undoubtedly the COVID-19

pandemic, which by imposing a restriction on interhuman contact

forced the adoption of health care measures that could be delivered

remotely, by means of technological tools (9). And indeed, it is

sufficient to think about the SARS-CoV-2 pandemic to realize how

preeminent the role of e-Health literacy is in modern healthcare.

Booking an anti-COVID vaccine or swab, accessing the service’s

website fromwhich to download the test result, booking a blood test

to determine the level of antiviral antibodies, accessing theMinistry

of Health’s website to download the vaccine certificate, interacting

via e-mail with the primary care physician: these are all tasks that

many of us take for granted, but they require a certain level of digital

literacy to accomplish properly.

It is abundantly clear that the problem predominantly affects

certain categories of people (the elderly, people with a low

cultural level, people living in rural areas, where the access

to technology is limited), but one of the cornerstones of an

evolved society is equity in healthcare provision, and today, in

the third millennium, it seems really difficult to think that this

goal can be pursued apart from a serious and structured digital

literacy policy.

Since health is a basic human right, the delivery of health

services must be done equitably, that is, by ensuring that

all individuals could reach their full potential for health and

wellbeing. The digital divide brought about by the increasingly

pervasive diffusion of technology in health care necessitates the

implementation of increasingly efficient education programs in the

use of new digital tools, as it has become clear that education is

a primary tool for ensuring health equity, no less important than

scientific progress (10, 11).

2. Aims and objectives

Implementing the quality of the technologies underlying

telemedicine services and e-Health services in general without

promoting at the same pace the knowledge of the use of IT and

digital tools is clearly a strategy destined to fail. According toWatts’

claim, in fact, “any healthcare development that doesn’t rapidly

become available to all individuals has the unintended consequence

of fuelling health inequality” (12).

This paper aims to define, through a review of the literature of

the past 10 years, the extent of the impact of digital literacy on access

to telemedicine services. In other words, we sought to understand

whether and to what extent high or low levels of digital literacy are

involved in determining the extent to which telemedicine services

are used.

3. Materials and methods

3.1. Searching strategy

The research was carried out on the scientific literature

between January 2011 and October 2022 in the online databases

of PubMed, Scopus, and Web of Science (WoS). The search was

performed entering the following base string: (“Digital Literacy”

OR “Computer Literacy”) AND (“Telemedicine” OR “Telehealth”),

limiting the results to English-language articles published in the

above time frame. The basic string was, of course, modified

according to the individual peculiarities of the various databases on

which the search was carried out.We voluntarily omitted to include

the databases for the gray literature search to avoid contaminating

the review with papers with uncertified scientific validity.

We performed a preliminary skimming independently. Each

author read the abstracts of the articles and identified those they

considered useful for the review. At the end of the preliminary

evaluation phase, the authors discussed the selected articles,

debating the suitability of the individual papers. At the end of the

selection procedure, the authors read all the articles in order to

collect the data for the review.

3.2. Selection criteria

The research initially provided 1,077 results. Specifically, 223

papers were found in PubMed, 682 in Scopus, and 172 in Web

of Science. The types of study objects of interest were original

researches, review articles, and perspective papers. We made an
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FIGURE 1

Article selection process.

initial pre-selection by removing duplicate papers (n = 453) and

articles for which the full text was not available (n = 7). We then

read the titles and abstracts of the remaining 617 articles in order

to identify papers suitable for reading the full text. A total of

94 articles were discarded just by reading the titles, which were

clearly not in line with the purpose of the review. After reading the

abstracts of the remaining 523 papers, we excluded an additional

293 papers: 107 because they illustrated particular telemedicine

services without a clear discussion of the link to digital literacy,

112 because they delved into the topic of digital literacy without

particular reference to its impact on access of telemedicine services,

and an additional 74 because, although they dealt with the impact

of digital literacy on access to telemedicine, they did not provide

useful insights to answer the review questions.

With regard to the 112 papers excluded because they lack clear

references to telemedicine, we would like to point out how we

nevertheless decided not to exclude some of the papers focused

almost exclusively on digital literacy without direct reference to

telemedicine because they related to older age groups, thus of

particular interest in answering the review questions.

We then proceeded to read the full text of the remaining 230

papers, of which we decided to include in the review the 37 that we

considered most valid and scientifically accurate.

Figure 1 shows the article selection process.

3.3. Quality evaluation

SANRA (Scale for the Assessment of Narrative Review Articles)

(13) was employed for a quality check of the selected studies.

SANRA includes 6 items: justification of the article’s importance for

the readership, statement of concrete/specific aims or formulation

of questions, description of the literature search, referencing,

scientific reasoning, and appropriate presentation of the data. A

score from 0 to 2 is given for each item. The overall quality was

determined as poor (score 0–6), moderate (7, 8, 10), or excellent

(11–13). A total of 24 papers were found to be of moderate quality

and 13 of excellent quality.

3.4. Summary of article pool

The search identified 37 articles suitable for inclusion in this

review. The 37 papers were published between 2013 and 2022.

Specifically, 1 article was published in 2013, 1 in 2016, 4 in 2018,

3 in 2019, 1 in 2020, 11 in 2021, and 16 in 2022. A total of 14

papers are literature reviews or papers in which the authors express

their views on the topic (classic literature reviews, scoping reviews,

systematic reviews, perspective papers), and 23 are papers in which

actual research was conducted (mainly retrospective and survey
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studies). Given the large number of articles included in the review

and the objective difficulty in discursively describing the results of

all 37 papers, we briefly illustrated the main characteristics of the

selected papers within Table 1. The articles were listed in order of

year of publication.

4. Discussion

The insights provided by the analysis of the reviewed articles are

numerous. A first fundamental point seems to be the importance

that is universally recognized to digital literacy as the key to

ensuring an equitable distribution of health services in the

society of the third millennium, permeated by digitization and

technologization (16, 20, 27–29, 33, 35, 37, 47, 50). In order for

it to succeed, it is essential that the promotion of digital literacy

should not be a temporary and circumscribed measure, but on the

contrary should take on a structural character and be explored at

all levels of the organization of society (21). This is important,

for example, when considering the fact that those who due to

economic or logistical difficulties (homebound) have limited access

to technological resources (14). A digital literacy project aimed at

these segments of the population cannot be fruitful unless there is a

concomitant effort to support them economically and socially. Also

consider the linguistic aspect (45). It is perfectly useless to digitally

literate an individual who then, due to lack of understanding of the

language, is unable to use the electronic tools he or she has become

capable of using.

Intimately associated with this concept is the principle

that ensuring equity of access to digital health through the

enhancement and development of digital literacy must be a priority

felt by multiple stakeholders: consumers (patient and carers),

consumer advocacy groups, health service staff (clinicians, nurses,

pharmacists), health services (providers), policy-makers/funders,

researchers, and industries (44). This is because telemedicine and

medical care provided through digital tools in general is now

officially and definitively a concrete and tangible reality, so much

so that it is universally recognized as a social determinant of health

(SDOH) (30, 43). A very interesting idea would be to provide

for the introduction of specific teachings on digital literacy within

school curricula.

It is very important to note, however, that like any ambitious

project, that of adapting digital literacy to the levels of technology

that characterize our society today must come to terms with

realism. This means that providing for an extension and

capillarization of digital skills would risk further exacerbating

technological evolution, thus risking leading to a widening of the

“digital divide” secondary to the gap that could arise from the

speed of growth of digital skills (fast) and the speed of growth

of technology (very fast). In other words, there would be a risk

of favoring technology that evolves too fast compared to how fast

digital skills evolve (23).

It is therefore essential to pursue the goal of supporting

increasing digital literacy in a prudent and reasoned manner, also

in view of the fact that e-Health services are often, paradoxically,

particularly effective in low digitally literate individuals (15). This

paradoxical effect is confirmed by the fact that health kiosks

represent the perfect paradigm of the digital medicine tool suitable

for the person with low digital literacy (36). The reason is simple:

although they are highly technological and complex tools, they have

a highly intuitive interface for use of which no special computer

skills are required. Therefore, some might argue that it would

be wrong to concentrate forces in implementing digital literacy

of the population, a strategy that would exclude categories of

people who are objectively difficult to literate, and that it would

be wiser, on the contrary, to try to simplify e-Health technological

tools as much as possible, so that their use can be made within

the reach of everyone, even those who are not familiar with

technological means. Arguably, increasing the digital skills of the

general population and developing e-Health technologies with the

highest benefit-to-complexity ratio are operational strategies that

must be pursued together. In any case, it should be considered

how it is objectively inadvisable to take the simplification of e-

Health benefits to extreme limits, since simplifying a technological

measure often also means preventing it from unfolding its

full potential.

Another interesting food for thought that emerged from the

review is how to identify individuals who may benefit from digital

literacy programs. Despite the fact that very often the category of

people unable to independently use digital tools in the service of

health coincides with the elderly population, this correspondence

is not always true, depending, as the review clearly demonstrated,

on numerous other factors. Even the parameter of socioeconomic

status is not accurate in defining who is reliably digitally competent

and who is not. In fact, not always those with high incomes (and

therefore likely to have access to high-level technological tools)

possess a sufficient degree of digital literacy to make beneficial

use of e-Health services (42). It is therefore essential to develop

screening tools that can accurately identify the population groups

in need of digital literacy interventions (24, 41). These tools

already exist, but, as the literature consulted shows, they need

to be considerably implemented. As for developing countries, it

should be pointed out that they rely heavily on ICT (Information

Communication Technology) tools for their economic survival,

competition and progress, which is why it is even more important

for digital literacy to be implemented in these areas (51).

It is also interesting to note that, based on the review conducted,

it can be concluded that underlying the need to ensure uniform

digital literacy should not only be the desire to ensure “equitable”

healthcare, but also to prevent the development of “unfair”

healthcare. Indeed, those who are poorly digitally literate not

only have fewer options in terms of access to care, but are also

more vulnerable to the negative and detrimental effects that can

result from finding unreliable online information or the product

of fraudulent scientific research (49). From this we can see that

digital literacy programs are much more than teaching how to

become familiar with the technological tools. In fact, making people

digitally literate is primarily about teaching them to become aware

of the scope and limitations of technological tools in the service

of digital health. Clearly, the likelihood of success of this purpose

depends largely on the cultural background and knowledge base

of individuals (26), but it should not be assumed that individuals

with high levels of education are always able to discern what is

scientifically valid and what is not, especially if the information
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TABLE 1 Summary of the content of the 37 articles included in the review.

Authors,
reference,
and year of
publication

Socio-
environmental
context

Type of
article

Title Purpose of the article SANRA
score

Conclusions of the article

Choi and DiNitto

(14)

USA Original

research

The digital divide among low-income

homebound older adults: Internet use

patterns, eHealth literacy, and attitudes

toward computer/Internet use

Comparing the eHealth literacy and attitudes

toward computer/Internet use of low-income

homebound people aged 60 and older with

that of their younger counterparts

8 Homebound low-income adults and the elderly have

reduced opportunities to access e-Health services either

due to limited digital literacy or economic or health

circumstances

Jacobs et al. (15) Worldwide Systematic

review

A systematic review of eHealth interventions

to improve health literacy

Examining strategies designed to improve the

health literacy of consumers of e-Health

services

8 e-Health interventions specifically designed to improve

health literacy can be delivered for people with different

health conditions and risk factors. E-Health

interventions are sometimes most effective in

individuals with a very low level of digital literacy

Levin-Zamir and

Bertschi (16)

Worldwide Perspective

article

Media Health Literacy, eHealth Literacy, and

the Role of the Social Environment in

Context

Clarifying the scope of the concepts of Media

Health Literacy and e-Health Literacy

7 It is crucial to try as much as possible to ensure that

everyone has access to media and digital tools, so that a

virtuous alliance between healthcare services and

technology can take place

Banbury et al.

(17)

Canada,

United States,

Sweden, Norway,

Australia, and

Germany

Systematic

review

Telehealth Interventions Delivering

Home-based Support Group

Videoconferencing: Systematic Review

Defining the feasibility and effectiveness of

group videoconferences conducted by health

professionals

11 The acceptability of group video conferencing for

medical purposes tends to be high in all age groups, and

poor digital literacy does not appear to be a barrier to

the implementation of this health service delivery mode

van Houwelingen

et al. (18)

Netherlands Cross-

sectional

survey study+

observational

study

Understanding Older People’s Readiness for

Receiving Telehealth: Mixed-Method Study

Defining the level of digital health literacy of

the elderly population and the factors that

can predict its extent

11 The propensity of the elderly to use telemedicine

services is directly predicted by their performance

expectancy, effort expectancy, and perceived privacy or

security. Self-efficacy and digital literacy play a major

role in seniors’ ability to use digital technology

MacLure and

Stewart (19)

UK Case study A qualitative case study of ehealth and digital

literacy experiences of pharmacy staff

Surveying the level of digital literacy of

pharmacy staff

7 Promoting digital literacy is also of paramount

importance for staff working in pharmacies,

considering that a virtuous integration of hospital and

pharmacy services is the basis of an efficient health

service delivery system

Alam et al. (20) Australia Cross-

sectional

study

Determinants of access to eHealth services in

regional Australia

Empirically investigating the current state

and predictors of eHealth service access in

regional Australia

8 Digital literacy is strongly correlated with the extent to

which e-Health services are used and accepted

Azzopardi-

Muscat and

Sørensen (21)

Worldwide Literature

review

Toward an equitable digital public health era:

promoting equity through a health literacy

perspective

Defining the extent of the impact of digital

technologies on health equity

7 It is essential to promote health literacy at all levels:

individual, organizational, business, technical and

political

Holt et al. (22) Denmark Cross-

sectional

study

Differences in the Level of Electronic Health

Literacy Between Users and Nonusers of

Digital Health Services: An Exploratory

Survey of a Group of Medical Outpatients

Investigating how users and non-users of

digital services differ with respect to skills in

e-Health literacy

11 Age, gender, and education level are not factors related

to greater or lesser propensity to use e-Health services,

while digital and IT skills and health knowledge are

(Continued)
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TABLE 1 (Continued)

Authors,
reference,
and year of
publication

Socio-
environmental
context

Type of
article

Title Purpose of the article SANRA
score

Conclusions of the article

Lam et al. (23) USA Cross-

sectional

study

Assessing Telemedicine Unreadiness Among

Older Adults in the United States During the

COVID-19 Pandemic

Defining the prevalence of older adults not

ready to access video or telephone

telemedicine due to low digital literacy

7 Many elderly people are willing and even able to

familiarize themselves with telemedicine, but for some

categories of them (persons with dementia and socially

isolated) the use of telemedicine seems objectively

impracticable

Oh et al. (24) United States,

Germany, China,

Italy, Sweden,

Canada, Iran, and

Bangladesh

Systematic

review

Measurement of Digital Literacy Among

Older Adults: Systematic Review

Assessing digital literacy among older adults 8 It is currently not easy to define precisely how digitally

literate the elderly population is, requiring refinement

of digital literacy assessment tools, which are currently

still not fully adequate

Baker-Smith et al.

(25)

USA Single-center

study

Impact of Social Determinants and Digital

Literacy on Telehealth Acceptance for

Pediatric Cardiology Care Delivery during

the Early Phase of the COVID-19 Pandemic

Attempting to understand the degree of

correlation between the acceptance of

telemedicine by parents of children with

heart disease and parents’ digital literacy

10 Parents with experience in using video conferencing

platforms are more willing to accept telemedicine

services, so digital literacy may be a key factor in

accessing telemedicine services

Abdulai et al. (26) Africa (Ghana) Cross-

sectional

survey

COVID-19 information-related digital

literacy among online health consumers in a

low-income country

Assessing the digital literacy of those who

learned medical information about

COVID-19 online

8 A good level of digital literacy is not sufficient to ensure

beneficial use of the medical resources available online,

as basic cultural qualities are also required to enable the

user to identify valid and reliable scientific information

Boriani et al. (27) Italy Single-center

study

Digital literacy as a potential barrier to

implementation of cardiology tele-visits after

COVID-19 pandemic: the INFO-COVID

survey

Evaluating digital literacy among cardiology

outpatients

10 Digital literacy levels are critical in determining the

extent to which telemedicine services are used, and in

the Cardiology field the level of confidence in

technological means still tends to be low

Chung et al. (28) USA Cross-

sectional

study

The Role of Social Support in Telehealth

Utilization Among Older Adults in the

United States During the COVID-19

Pandemic

Investigating the role of social support for the

use of telemedicine services among the

elderly during the COVID-19 pandemic

9 One of the key tools to ensure full access to telehealth

services is digital literacy support, which must also be

pursued through social support

El Benny et al.

(29)

Worldwide Scoping review Application of the eHealth Literacy Model in

Digital Health Interventions: Scoping Review

Exploring how digital health interventions

assess and evaluate the e-Health literacy

model

8 Future Digital Health Interventions (DHIs) should

assess the e-Health literacy model while developing or

evaluating interventions

Samuels-Kalow

et al. (30)

Worldwide Perspective

article

Digital disparities: designing telemedicine

systems with a health equity aim

Exploring the mechanisms through which

telemedicine can amplify or reduce

disparities in health care

7 To effectively implement health literacy, structural,

social and environmental barriers to understanding and

using health information must be addressed

McAlearney et al.

(31)

USA Randomized

controlled trial

Examining Patients’ Capacity to Use Patient

Portals: insights for Telehealth

Defining the factors determining the degree

to which patients are able to use a portal

intended for patients

12 It is essential that patients be provided with targeted

training in the use of telehealth tools
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Alkureishi et al.

(32)

USA Single-center

study

Digitally Disconnected: Qualitative Study of

Patient Perspectives on the Digital Divide

and Potential Solutions

Understanding the causes and impact of the

digital divide, who is responsible for it, and

potential solutions

11 It is crucial that we invest in the implementation of

digital literacy as a social determinant of health

(SDOH), but on the other hand, given that a good

portion of individuals will never cross the digital divide,

it is also necessary to ensure low-tech methods of health

care delivery

Anaya et al. (33) Worldwide Perspective

article

Meeting them where they are on the web:

addressing structural barriers for Latinos in

telehealth care

Providing guidance on how to make

telehealth equitable and accessible to all

8 Ensuring that the most vulnerable populations acquire

digital skills would allow an important break down of

barriers to the universality of telemedicine

Hsiao et al. (34) USA Cross-

sectional

retrospective

study

Disparities in Telemedicine Access: A

Cross-Sectional Study of a Newly Established

Infrastructure during the COVID-19

Pandemic

Understanding patterns of telemedicine use

after widespread deployment in order to

identify potential disparities amplified by

extensive and widespread use of telemedicine

9 It is critical to conduct adequate community outreach

and education to ensure optimal digital literacy and

subsequent equitable access to telemedicine

Cantor et al. (35) Worldwide Literature

review

Effectiveness of Telehealth for Women’s

Preventive Services

Evaluating the effectiveness of telehealth

services for women’s preventive services for

reproductive healthcare and interpersonal

violence

7 Along with limited access to the Internet, low digital

literacy is the key barrier to accessing telemedicine

services

Maramba et al.

(36)

Worldwide Scoping review The Role of Health Kiosks: Scoping Review Trying to understand what the barriers and

facilitators to the spread of health kiosks are

9 Given the ease of use of health kiosks, they represent an

excellent way to deliver telemedicine services even to

the low digitally literate

Berry et al. (37) USA Cross-

sectional

study

Patients’ Perspectives on the Shift to

Telemedicine in Primary and Behavioral

Health Care during the COVID-19 Pandemic

Examining patients’ perspectives on the use

of telemedicine during the COVID-19

pandemic

8 Addressing the challenges of digital literacy is

paramount to ensuring equitable access to telemedicine

services

De Main et al.

(38)

USA Research

article

Assessing the Effects of eHealth Tutorials on

Older Adults’ eHealth Literacy

Comparing the effectiveness of a multimedia

tutorial versus a paper tutorial in improving

the digital literacy of older adults

7 Digital literacy of the elderly is significantly more

effective when practiced with multimedia tools

Mueller et al. (39) USA Retrospective

cohort study

Disparities in telehealth utilization in patients

with pain during COVID-19

Defining the sociodemographic

characteristics of pain patients receiving

telemedicine services during the COVID-19

pandemic

10 There is significant heterogeneity in access to

telemedicine services, to some extent attributable to

levels of digital literacy

Mather et al. (40) Australia Cross-

sectional

survey

eHealth Literacy of Australian

Undergraduate Health Profession Students:

A Descriptive Study

Exploring the digital literacy of

undergraduate health professions students

10 Health professions curricula should contain specific

teachings on digital literacy to create professionals

ready to work in a future where telemedicine will

permeate health care

Nelson et al. (41) USA Original

research

A 3-Item Measure of Digital Health Care

Literacy: Development and Validation Study

Developing and validating a scale capable of

assessing digital health care literacy

10 A screening tool such as a scale that can measure digital

literacy in health care would be a key resource for

identifying patients needing support to enjoy the

benefits of telemedicine
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Livingood et al.

(42)

US Original

research

Comparative study of different SES

neighborhood clinics for health literacy and

internet access

Investigating the relationship between the

levels of digital literacy and efforts made by

university affiliated primary care clinics to

implement the quality of telemedicine

services

11 Health and public health clinics need to be aware of the

difference in health literacy and Internet access when

implementing technology-based services, keeping in

mind that even patients of high socioeconomic status

may be poorly digitally literate

Gillie et al. (43) Worldwide Literature

review

Telehealth Literacy as a Social Determinant

of Health: A Novel Screening Tool to Support

Vulnerable Patient Equity

Proposing a telehealth literacy screening tool

for the elderly

7 Telehealth literacy must be formally recognized as an

important social determinant of health (SDOH)

Gallegos-Rejas

et al. (44)

Worldwide Perspective

article

A multi-stakeholder approach is needed to

reduce the digital divide and encourage

equitable access to telehealth

Proposing practical solutions to reduce the

digital divide and encourage equitable access

to telehealth

7 Digital divide reduction strategies must be

multi-stakeholder

Lee et al. (45) USA Single-center

study

Understanding and Addressing the Digital

Health Literacy Needs of Low-Income

Limited English Proficient Asian American

Patients

Attempting to define how language

difficulties impact access to eHealth services

11 The barrier to accessing telemedicine services

secondary to limited digital literacy is likely to be

amplified by the language difficulties of the population

who do not speak the language of the country in which

they reside

Rasekaba et al.

(46)

India Mixed-method

cross-sectional

focus group

and

survey-based

study

Exploring Telehealth Readiness in a Resource

Limited Setting: Digital and Health Literacy

among Older People in Rural India

(DAHLIA)

Examining digital and health literacy in a

sample of 150 older adults residing in two

rural areas of India

8 Digital literacy levels are lower in rural areas. One

possible solution to this problem is the implementation

of social support from family and health care

institutions and the dissemination of user-friendly

technology

AlKhanbashi and

Zedan (47)

Saudi Arabia Observational

cross-sectional

study

Telemedicine Policy Availability and

Awareness: Directions for Improvement

Assessing the level of digital literacy of health

workers working in ambulatory care clinics

8 It is critical that inequalities in digital literacy be given

the utmost consideration when designing and

implementing telemedicine programs

Ng et al. (48) USA Original

research

Accessibility and utilization of telehealth

services among older adults during

COVID-19 pandemic in the United States

Investigating factors associated with

accessibility and use of telemedicine among

older adults during the COVID-19 pandemic

11 Digital literacy, along with socioeconomic status, is an

important indicator of telehealth accessibility in the

elderly

Lopez de Coca

et al. (49)

Worldwide Systematic

review

Bridging the Generational Digital Divide in

the Healthcare Environment

Assessing the extent of the digital divide of

patients in relation to the health care

environment

8 Levels of e-Health literacy still need to be increased,

especially among the elderly population, in order to

prevent poorly digitally literate individuals from being

misled by the health information they learn through

technological means

van Kessel et al.

(50)

Worldwide Scoping review Digital Health Paradox: International Policy

Perspectives to Address Increased Health

Inequalities for People Living With

Disabilities

Exploring the potential benefits of digital

technologies for the global population, with

special reference to people with disabilities,

using the autism community as a case study

8 Although we see futuristic scenarios in relation to the

use of digital technologies, it is vital today that we

implement digital health literacy policies that can make

people keep up with the rapid advances in technology
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is learned through a technological tool with which they are

not familiar.

In summary, then, we can conclude how digital literacy is an

essential element in the development of equitable digital medicine.

However, this is a complex road ahead, given the complexity of

the underlying socioeconomic and cultural scenarios, the critical

issues in identifying the target population, and the need for a

multidisciplinary and multiple stakeholder approach.

5. Conclusion

As a final consideration, we can note how it is not only

important to implement digital education programs that can bridge

as much of the “digital divide” as possible, but how it is equally

important to plan for evaluation studies of the effectiveness of such

programs in the immediate future.

Data availability statement

The original contributions presented in the study are included

in the article/supplementary material, further inquiries can be

directed to the corresponding author.

Author contributions

LC: conceptualization and writing original draft. FG, PB, and

GN: writing, reviewing, and editing. AS and GR: supervision and

coordination. All authors contributed to the article and approved

the submitted version.

Conflict of interest

The authors declare that the research was conducted

in the absence of any commercial or financial relationships

that could be construed as a potential conflict

of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

1. Gilster P. Digital literacy (p1). New York: Wiley Computer Pub. (1997).

2. WilhelmAG.Digital Nation: Toward an Inclusive Information Society. Cambridge:
MIT Press (2006).

3. Phuapan P, Viriyavejakul C, Pimdee P. An analysis of digital literacy
skills among Thai University seniors. Int J of Emerg Technol Learn. (2016)
11:24. doi: 10.3991/ijet.v11i03.5301

4. Techataweewan W, Prasertsin U. Development of digital literacy indicators for
Thai undergraduate students using mixed method research. Kasetsart J S Sci. (2018)
39:215–21. doi: 10.1016/j.kjss.2017.07.001

5. World Health Organization. WHO Guideline: Recommendations on Digital
Interventions for Health System Strengthening. (2019). Available online at: https://
www.who.int/reproductivehealth/publications/digital-interventions-health-system-
strengthening/en/ (accessed October 20, 2022).

6. Norman CD, Skinner HA. eHealth literacy: essential skills for consumer health in
a networked world. J Med Internet Res. (2006) 8:e506. doi: 10.2196/jmir.8.2.e9

7. Berkman ND, Davis TC, McCormack L. Health literacy: what is it? J Health
Commun. (2010) 15:9–19. doi: 10.1080/10810730.2010.499985

8. Norman CD, Skinner HA. eHEALS: the eHealth literacy scale. J Med Internet Res.
(2006) 8:e507. doi: 10.2196/jmir.8.4.e27

9. Campanozzi LL, Tambone V, Ciccozzi M. A lesson from the green pass experience
in Italy: a narrative review. Vaccines. (2022) 10:1483. doi: 10.3390/vaccines10091483

10. Hahn RA, Truman BI. Education improves public health and promotes health
equity. Int J Health Serv. (2015) 45:657–78. doi: 10.1177/0020731415585986

11. Nutbeam D, Lloyd JE. Understanding and responding to health literacy
as a social determinant of health. Annu Rev Public Health. (2021) 42:159–
73. doi: 10.1146/annurev-publhealth-090419-102529

12. Watts G. COVID-19 and the digital divide in the UK. Lancet Digit Health. (2020)
2:e395–6 doi: 10.1016/S2589-7500(20)30169-2

13. Baethge C, Goldbeck-Wood S. Mertens, SS. ANRA—a scale for the
quality assessment of narrative review articles. Res Integr Peer Rev. (2019)
4:1–7. doi: 10.1186/s41073-019-0064-8

14. Choi NG, DiNitto DM. The digital divide among low-income homebound older
adults: Internet use patterns, eHealth literacy, and attitudes toward computer/Internet
use. J Med Internet Res. (2013) 15:e2645. doi: 10.2196/jmir.2645

15. Jacobs RJ, Lou JQ, Ownby RL, Caballero J. A systematic review of
eHealth interventions to improve health literacy. Health Inform J. (2016) 22:81–
98. doi: 10.1177/1460458214534092

16. Levin-Zamir D, Bertschi I. Media health literacy, eHealth literacy, and the
role of the social environment in context. Int J Environ Res Public Health. (2018)
15:1643. doi: 10.3390/ijerph15081643

17. Banbury A, Nancarrow S, Dart J, Gray L, Parkinson, L. Telehealth interventions
delivering home-based support group videoconferencing: systematic review. J Med
Internet Res. (2018) 20:e8090 doi: 10.2196/jmir.8090

18. vanHouwelingen CT, Ettema RG, Antonietti MG, Kort HS. Understanding older
people’s readiness for receiving telehealth: Mixed-method study. J Med Internet Res.
(2018) 20:e8407. doi: 10.2196/jmir.8407

19. MacLure K, Stewart D. A qualitative case study of eHealth and digital
literacy experiences of pharmacy staff. Res Social Adm Pharm. (2018) 14:555–
63. doi: 10.1016/j.sapharm.2017.07.001

20. Alam K, Mahumud RA, Alam F, Keramat SA, Erdiaw-Kwasie MO, Sarker AR.
Determinants of access to eHealth services in regional Australia. Int J Med Inform.
(2019) 131:103960. doi: 10.1016/j.ijmedinf.2019.103960

21. Azzopardi-Muscat N, Sørensen K. Towards an equitable digital public health
era: promoting equity through a health literacy perspective. Eur J Public Health. (2019)
29:13–7. doi: 10.1093/eurpub/ckz166

22. Holt KA, Karnoe A, Overgaard D, Nielsen SE, Kayser L, Røder ME, et al.
Differences in the level of electronic health literacy between users and nonusers of
digital health services: an exploratory survey of a group of medical outpatients. Interact
J Med Res. (2019) 8:e8423. doi: 10.2196/ijmr.8423

23. Lam K, Lu AD, Shi Y, Covinsky KE. Assessing telemedicine unreadiness among
older adults in the United States during the COVID-19 pandemic. JAMA Intern Med.
(2020) 180:1389–91. doi: 10.1001/jamainternmed.2020.2671

24. Oh SS, Kim KA, Kim M, Oh J, Chu SH, Choi J. Measurement of
digital literacy among older adults: systematic review. J Med Internet Res. (2021)
23:e26145. doi: 10.2196/26145

25. Baker-Smith CM, Sood E, Prospero C, Zadokar V, Srivastava S. Impact of social
determinants and digital literacy on telehealth acceptance for pediatric cardiology
care delivery during the early phase of the COVID-19 pandemic. J Pediatr. (2021)
237:115–24. doi: 10.1016/j.jpeds.2021.06.036

Frontiers in PublicHealth 09 frontiersin.org

https://doi.org/10.3389/fpubh.2023.1109323
https://doi.org/10.3991/ijet.v11i03.5301
https://doi.org/10.1016/j.kjss.2017.07.001
https://www.who.int/reproductivehealth/publications/digital-interventions-health-system-strengthening/en/
https://www.who.int/reproductivehealth/publications/digital-interventions-health-system-strengthening/en/
https://www.who.int/reproductivehealth/publications/digital-interventions-health-system-strengthening/en/
https://doi.org/10.2196/jmir.8.2.e9
https://doi.org/10.1080/10810730.2010.499985
https://doi.org/10.2196/jmir.8.4.e27
https://doi.org/10.3390/vaccines10091483
https://doi.org/10.1177/0020731415585986
https://doi.org/10.1146/annurev-publhealth-090419-102529
https://doi.org/10.1016/S2589-7500(20)30169-2
https://doi.org/10.1186/s41073-019-0064-8
https://doi.org/10.2196/jmir.2645
https://doi.org/10.1177/1460458214534092
https://doi.org/10.3390/ijerph15081643
https://doi.org/10.2196/jmir.8090
https://doi.org/10.2196/jmir.8407
https://doi.org/10.1016/j.sapharm.2017.07.001
https://doi.org/10.1016/j.ijmedinf.2019.103960
https://doi.org/10.1093/eurpub/ckz166
https://doi.org/10.2196/ijmr.8423
https://doi.org/10.1001/jamainternmed.2020.2671
https://doi.org/10.2196/26145
https://doi.org/10.1016/j.jpeds.2021.06.036
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Campanozzi et al. 10.3389/fpubh.2023.1109323

26. Abdulai AF, Tiffere AH, Adam F, Kabanunye MM. COVID-19 information-
related digital literacy among online health consumers in a low-income country. Int
J Med Inform. (2021) 145:104322. doi: 10.1016/j.ijmedinf.2020.104322

27. Boriani G, Maisano A, Bonini N, Albini A, Imberti JF, Venturelli A, et al.
Digital literacy as a potential barrier to implementation of cardiology tele-visits
after COVID-19 pandemic: the INFO-COVID survey. J Geriatr Cardiol. (2021)
18:739. doi: 10.1093/eurheartj/ehab724.3109

28. ChungGS, Ellimoottil CS,McCullough JS. The role of social support in telehealth
utilization among older adults in the United States During the COVID-19 pandemic.
Telemed Rep. (2021) 2:273–6. doi: 10.1089/tmr.2021.0025

29. El Benny M, Kabakian-Khasholian T, El-Jardali F, Bardus M. Application of the
eHealth literacy model in digital health interventions: scoping review. J Med Internet
Res. (2021) 23:e23473. doi: 10.2196/23473

30. Samuels-Kalow M, Jaffe T, Zachrison K. Digital disparities: designing
telemedicine systems with a health equity aim. Emerg Med. (2021) 38:474–
6. doi: 10.1136/emermed-2020-210896

31. McAlearney AS, Sieck CJ, Gregory ME, Di Tosto G, MacEwan SR, DePuccio MJ,
et al. Examining patients’ capacity to use patient portals: insights for telehealth. Med
Care. (2021) 59:1067–74. doi: 10.1097/MLR.0000000000001639

32. Alkureishi MA, Choo ZY, Rahman A, Ho K, Benning-Shorb J, Lenti G, et al.
Digitally disconnected: qualitative study of patient perspectives on the digital divide
and potential solutions. JMIR Hum Factors. (2021) 8:e33364. doi: 10.2196/33364

33. Anaya YBM, Hernandez GD, Hernandez SA, Hayes-Bautista DE. Meeting them
where they are on the web: addressing structural barriers for Latinos in telehealth care.
J Am Med Inform Assoc. (2021) 28:2301–5. doi: 10.1093/jamia/ocab155

34. Hsiao V, Chandereng T, Lankton RL, Huebner JA. BaltusJJ, Flood GE et al.
Disparities in telemedicine access: a cross-sectional study of a newly established
infrastructure during the COVID-19 pandemic. Appl Clin Inform. (2021) 12:445–
58. doi: 10.1055/s-0041-1730026

35. Cantor A, Nelson HD, Pappas M, Atchison C, Hatch B, Huguet N, et al.
Effectiveness of Telehealth for Women’s Preventive Services. Rockville, MD: Agency for
Healthcare Research and Quality (US). (2022). doi: 10.23970/AHRQEPCCER256

36. Maramba ID, Jones R, Austin D, Edwards K, Meinert E, Chatterjee A. The role of
health kiosks: scoping review. JMIR Med Inform. (2022) 10:e26511. doi: 10.2196/26511

37. Berry CA, Kwok L, Massar R, Chang JE, Lindenfeld Z, Shelley DR, et al.
Patients’ perspectives on the shift to telemedicine in primary and behavioral
health care during the COVID-19 pandemic. J Gen Intern Med. (2022) 37:1–
9. doi: 10.1007/s11606-022-07827-4

38. De Main AS, Xie B, Shiroma K, Yeh T, Davis N, Han X. Assessing the effects
of eHealth tutorials on older adults’ eHealth literacy. J Appl Gerontol. (2022) 41:1675–
85. doi: 10.1177/07334648221088281

39. Mueller BR, Lawrence S, Benn E, Nirenberg S, Kummer B, Jette N, et al.
Disparities in telehealth utilization in patients with pain during COVID-19. Pain Rep.
(2022) 7:3. doi: 10.1097/PR9.0000000000001001

40. Mather CA, Cheng C, Douglas T, Elsworth G, Osborne R. eHealth literacy of
Australian undergraduate health profession students: a descriptive study. Int J Environ
Res Public Health. (2022) 19:10751. doi: 10.3390/ijerph191710751

41. Nelson LA, Pennings JS, Sommer EC, Popescu F, Barkin SL. A 3-itemmeasure of
digital health care literacy: development and validation study. JMIR Form Res. (2022)
6:e36043. doi: 10.2196/36043

42. Livingood WC, Bautista MA, Smotherman C, Azueta D, Coleman
J, Grewal R, et al. Comparative study of different SES neighborhood
clinics for health literacy and internet access. Digit Health. (2022)
8:20552076221123715. doi: 10.1177/20552076221123715

43. Gillie M, Ali D, Vadlamuri D, Carstarphen KJ. Telehealth literacy as a social
determinant of health: A novel screening tool to support vulnerable patient equity. J
Alzheimer’s Dis. (2022) 22:1–6. doi: 10.3233/ADR-210024

44. Gallegos-Rejas VM, Thomas EE, Kelly JT, Smith AC. A multi-stakeholder
approach is needed to reduce the digital divide and encourage equitable access to
telehealth. J Telemed Telecare. (2022) 29:73–78. doi: 10.1177/1357633X221107995

45. Lee G, Chang A, Pal A, Tran TA, Cui X, Quach T. Understanding and addressing
the digital health literacy needs of low-income limited English proficient Asian
American patients. Health Equity. (2022) 6:494–9. doi: 10.1089/heq.2022.0045

46. Rasekaba TM, Pereira P, Rani GV, Johnson R, McKechnie R, Blackberry
I. Exploring telehealth readiness in a resource limited setting: digital and
health literacy among older people in rural India (DAHLIA). Geriatrics. (2022)
7:28. doi: 10.3390/geriatrics7020028

47. AlKhanbashi R, Zedan H. Telemedicine policy availability and awareness:
directions for improvement. Smart Homecare Technol TeleHealth. (2022) 9:1–
9. doi: 10.2147/SHTT.S368486

48. Ng BP, Park C, Silverman CL, Eckhoff DO, Guest JC, Díaz DA. Accessibility and
utilisation of telehealth services among older adults during COVID-19 pandemic in the
United States. Health Soc Care Commun. (2022) 30:e2657–69. doi: 10.1111/hsc.13709

49. Lopez de. Coca T, Moreno L, Alacreu M, Sebastian-Morello M. Bridging
the generational digital divide in the healthcare environment. J Pers Med. (2022)
12:1214. doi: 10.3390/jpm12081214

50. van Kessel R, O’Nuallain E, Weir E, Wong BLH, Anderson M, Baron-Cohen
S, et al. Digital health paradox: international policy perspectives to address increased
health inequalities for people living with disabilities. J Med Internet Res. (2022)
24:e33819. doi: 10.2196/33819

51. Reddy P, Sharma B, Chaudhary K. Digital literacy: a review in the South Pacific.
J Comput High Educ. (2022) 34:83–108. doi: 10.1007/s12528-021-09280-4

Frontiers in PublicHealth 10 frontiersin.org

https://doi.org/10.3389/fpubh.2023.1109323
https://doi.org/10.1016/j.ijmedinf.2020.104322
https://doi.org/10.1093/eurheartj/ehab724.3109
https://doi.org/10.1089/tmr.2021.0025
https://doi.org/10.2196/23473
https://doi.org/10.1136/emermed-2020-210896
https://doi.org/10.1097/MLR.0000000000001639
https://doi.org/10.2196/33364
https://doi.org/10.1093/jamia/ocab155
https://doi.org/10.1055/s-0041-1730026
https://doi.org/10.23970/AHRQEPCCER256
https://doi.org/10.2196/26511
https://doi.org/10.1007/s11606-022-07827-4
https://doi.org/10.1177/07334648221088281
https://doi.org/10.1097/PR9.0000000000001001
https://doi.org/10.3390/ijerph191710751
https://doi.org/10.2196/36043
https://doi.org/10.1177/20552076221123715
https://doi.org/10.3233/ADR-210024
https://doi.org/10.1177/1357633X221107995
https://doi.org/10.1089/heq.2022.0045
https://doi.org/10.3390/geriatrics7020028
https://doi.org/10.2147/SHTT.S368486
https://doi.org/10.1111/hsc.13709
https://doi.org/10.3390/jpm12081214
https://doi.org/10.2196/33819
https://doi.org/10.1007/s12528-021-09280-4
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	The role of digital literacy in achieving health equity in the third millennium society: A literature review
	1. Introduction
	2. Aims and objectives
	3. Materials and methods
	3.1. Searching strategy
	3.2. Selection criteria
	3.3. Quality evaluation
	3.4. Summary of article pool

	4. Discussion
	5. Conclusion
	Data availability statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


