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Abstract: DHL is important for making sure everyone can receive equal healthcare as we move more toward
digital systems. The research explores how public health, education and technology come together to test how
DHL can benefit diverse populations. To identify important barriers to accessing digital health, the study used
surveys and also interviewed specialists. The data shows that 63% of participants did not have high confidence in
digital health platforms, while just 41% knew enough about online health sources. Also, data privacy was of
concern to 58% of them which shows the need for ethical considerations in DHL. According to the research, while
people think college students are savvy users of technology, less than half of them have good critical e-health
literacy. According to the tables and thematic analysis, community learning, cultural technology and government
support for digital access stand out as key. The study finds that boosting DHL plays a key role in reducing health
disparities and suggests a collaborative method across many sectors ensures digital health resources are accessible,
reliable and positively used.
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I. INTRODUCTION

The digital world now requires individuals to use technology to get health information. DHL
which refers to using electronic resources to find, judge and apply health information to
problems, is very important for people’s health. On the other hand, the lack of access to
technology, understanding of how it works and health knowledge still makes the digital divide
bigger among the most vulnerable people [1]. This difference prevents many individuals from
choosing wisely about their health and damages community health plans for preventing
diseases and providing equal healthcare. Public health approaches, educational tools and
technology are investigated in this research to increase digital health literacy and lessen
inequalities in access to health services [2]. Public health agencies find and support at-risk
groups and schools help students prepare to use digital health tools. At the same time, new
technology like user-friendly software, mobile health apps and artificial intelligence support
reaching and helping people from many backgrounds. The research will focus on ways to
combine efforts in all three areas to ensure digital health literacy programs are equitable,
culturally friendly and sustainable [3]. That group will include the elderly, low-income
communities and people who do not have a lot of formal education or access to the internet.
Looking at the challenges in structure, education and technology, this research hopes to share
useful ideas and policies that support health equity in the digital era. As a result, public health
helps achieve global health equity, support digital inclusion and promote sustainable
development by showing that different areas can work together to solve health problems.

II. RELATED WORKS

There has been increasing importance given to Digital Health Literacy (DHL) in recent years,
because it plays a key role in making healthcare more available to everyone as technology
advances in health care. A number of experts have studied different aspects of DHL by looking
at its role in public health policy, schools, using new technology and facing moral issues.
Santana et al. [15] pointed out that, given the digital world, conventional health literacy needs
an updated approach which is embraced by Healthy People 2030. They maintain that since
health situations are more digitalized, people have to use digital tools in order to understand
and use health services effectively.

In order to study ethics, Rezaei et al. [16] first completed a Delphi study and then used
confirmatory factor analysis to find the major ethical indicators in digital healthcare. In Iran,
they discovered that people are worried about privacy, expressing their agreement over digital
topics and experiences different levels of access to technology. Such ethical worries should be
addressed when launching DHL programs based on trust and equal use of technology.

In their study of Arabic-speaking migrants in Sweden, Bergman and others [17] found that, in
general, the migrants had much lower health literacy and e-health literacy. According to this
work, language skills, immigration and becoming part of the culture play a role in digital health
access, justifying better educational strategies. The authors in [18] examined the impact of
digital technologies on India’s population. Their study points out that mobile technology and
government programs like Aarogya Setu are making it easier for rural communities to receive
health care. They observed, however, that low digital education and a low number of internet
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users create differences in adoption. According to Gatla, personalizing healthcare is possible
because of advances in artificial intelligence (AI). Though relying on the use of Al for
personalized care, the study stresses that literacy in technology will be important for all who
use digital healthcare services. Shaw and colleagues [20] wrote a review during the COVID-
19 pandemic, focusing on how health equity is delivered in virtual care. Digital interventions
should include people from marginalized communities and use education, the study found, to
ensure fairness in care and digital access. Abernethy et al. [21] examined the history and future
plans for digital health, noting that, although new improvements are continually being made,
it’s not straightforward to integrate technology systems in public health. They suggest
operating under the same system by joining health infrastructure, data and educational efforts
to improve DHL sustainably. The review of [22] combined information from several cross-
sectional studies on health literacy within university populations. The researchers were
surprised to discover that the digital generations have surprisingly low levels of DHL. It makes
clear that just because people are young does not guarantee they can use digital technology and
so education in DHL is necessary in all learning environments. All of these studies point out
that advancing digital health literacy requires using multiple approaches. Efforts should be
made to ensure fair access to health care, teaching at every level should embrace DHL and all
technology should be similarly inclusive and formally approved. After bridging technology
and health, DHL is ready to help make equitable digital health available for everyone.

III. METHODS AND MATERIALS
3.1 Introduction

This chapter describes the methodology for this research to explored public health, education
and technology's contribution to the development of Digital Health Literacy (DHL) and
equitable access. We outlined our research philosophy, research strategy, research design, data
collection and data analysis methods, and ethical consideration. The methodology that we
adopt which is suitable for the interdisciplinary nature of this topic, as well as further
understanding how different sectors are collectively addressing the improvement of digital
health literacy among populations [4].

3.2 Research Philosophy

We utilise an interpretivist research philosophy that explores the subjective experiences and
social contexts of DHL. Since DHL is impacted by social, economic and technological
influences agreed by factors, it is possible to have a deeper understanding of both individual
and institutional perspectives. We focus on the interpretation of the meaning behind studied
behaviours, practices and policy related to DHL development.

3.3 Research Approach

Our approach is deductive. Thus, we obtained relevant theories and frameworks pertaining to
public health, education and digital technology, and began with empirical testing of these
through case studies and secondary data analysis. This approach has previously revealed the
values of the theoretical models and having a better understanding of how the theoretical
constructs play out in a real world context [5].
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3.4 Research Design

Descriptive research design is applied to systematically describe the role of public health,
education, and technology in the promotion of DHL. The descriptive research design includes:

Compared case analysis of community-based DHL programs.
Use of secondary data from international organizations.
Thematic analysis of policies and education frameworks.

This multi-method research design will provide a 'big picture' of how diverse sectors work
together to produce successful DHL outcomes.

3.5 Data Collection Methods

Secondary data collection methods are the primary data collection methods for this research
due to the extensive amount of open-access data, policy documents, and evaluations that exist.
Sources include:

WHO and UNESCO digital health reports.

OECD and World Bank datasets on access to digital health and health literacy.
Peer-reviewed articles and case studies with DHL initiatives.

National health Education curriculum standards.

A literature review in advance of the research will facilitate analysis for context and
benchmarking of current practices and capabilities.

Table 1: Data Sources and Description

Source Type of Data Purpose
WHO Digital Health Strategy Policy documents To analyze global priorities
on DHL

OECD Health Statistics Quantitative  health | To compare DHL outcomes
data across countries

Educational Curriculum | Textual frameworks To assess educational support

(UNESCO, National Ministries) for DHL

Journal Articles Empirical studies, | To  evaluate  real-world
case analyses interventions

World Bank Digital Access | Statistical datasets To examine digital divide and

Indicators infrastructure

3.6 Sampling and Selection Criteria

Although the study does not generate primary data, it will apply purposive sampling to select
and include relevant secondary data and case studies. The criteria for selection included the
following:
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Relevance to DHL programs incorporating public health, education, and technology
Geographic and demographic diversity amongst groups being studied

Current data available over the previous ten years access to

Outcomes being documented with measured impact

Four case studies, focusing on a relevant endeavor in North America, Europe, Asia, and Sub-
Saharan Africa will be used to document cross cultural opportunities and perspectives.

Table 2: Selected Case Studies for Comparative Analysis

Case Study | Program Name Sectoral Focus Population

Region Targeted

United States | Digital Navigators Program | Health + Tech Low-income urban
(DN) communities

Germany Gesundheitskompetenz Health + Education | Elderly and migrants

Digital (GK-D)

India eSwasthya Community | Tech + Education Rural populations
Health Initiative

Kenya mHealth4U Project Public Health + | Women and youth in
Mobile Technology | remote areas

3.7 Data Analysis Methods
The study takes a mixed-methods analysis approach which consists of the following:
3.7.1 Thematic Analysis

Thematic analysis will be applied to policy documents, case studies, and curriculum
frameworks to identify recurring themes in the documents, such as accessibility, digital equity,
health promotion, and educational equity. NVivo software will be used to code and classify the
qualitative data [6].

3.7.2 Descriptive Statistics

Descriptive statistics will be used to evaluate the quantitative indicators as it relates to digital
access rates, proficiency scores in DHL, and use of health services. This will assist in
identifying trends and relationships between indicators for a range of demographics and
geographic locations.

3.7.3 Comparative Analysis

The findings from chosen case studies will be compared based on key indicators, like program
structure, key stakeholders identified, digital use, and measurable outcomes. Comparing
findings permitted us to identify exemplary practices and areas needing better practices [7].
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3.8 Ethical Considerations

Despite using secondary data, ethical standards were upheld throughout the research process
where applicable. For example:

Accurately citing all sources in order to avoid plagiarism.
Using data that is from publicly available data and conducted ethically.

Maintaining an objective, fair interpretation of results, especially in analyzing a culturally
sensitive context.

Minimizing bias by including as many case studies and perspectives from around the world.

There was no personal or sensitive data included in this study so there are no potential risks to
individual privacy.

3.9 Limitations of Methodology

Despite the ability to use secondary data, which provides a broad and varying dataset, there
were some limitations on how the data could be used:

The accuracy and completeness of the secondary data came from various sources, which vary
in quality.

Finding that are derived from case studies may not be generalized to all populations.

Without the use of primary data, it was not possible to assess the responses of actual users in
real-time.

There can be a lack of comparability since the data was published during time frames which
are different for various articles.

The limitations can be mitigated by triaging data from multiple sources which are reputable as
each case was consistent in terms of the framework for analysis.

IV. EXPERIMENTS
4.1 Introduction

This chapter describes the findings of the described research and situates the findings within
the overall objective of this research project: to investigate how the blending of public health,
education, and technology were used to enrich Digital Health Literacy (DHL) and role of equity
perspectives in opening up health access. The findings from this study represented a synthesis
of secondary analysis, policy documents, and comparative case studies of four regions. This
discussion integrates thematic qualitative analysis and descriptive quantitative information to
develop the best practices, challenges and next steps [8].
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Figure 1: “Digital Trends, Digital Literacy, and E-Health Engagement Predictors of Breast
and Colorectal Cancer Survivors”
4.2 Digital Access and Health Literacy Inequities

A review of global access to digital technology indicates that low- and middle-income countries
(LMICs) are particularly deficient with respect to both internet access and digital health
literacy. Refer to Table 1 for a comparison of use of technology and access via the DHL study
selection of countries [9].

Table 1: Digital Access and DHL Proficiency (2023 Data)

Country Internet  Penetration | Mobile  Usage | DHL Proficiency Index (0-
(%) (%) 100)

United 92% 97% 78

States

Germany 89% 96% 82

India 48% 89% 52

Kenya 40% 80% 45

Discussion:

High-income countries exhibit both better digital infrastructure and demonstrate better DHL
scores. Comparatively, countries such as India and Kenya have slower internet speeds and
lower internet penetration, but fairly high mobile use. This demonstrates that a mobile first
solution may be one of the first steps to improving DHL in resource-constrained settings [10].

4.3 Public Health Interventions and Community Engagement

Public health systems are intrinsic to the implementation of DHL programs. Table 2 shows the
breadth, strategy, and influence of four DHL initiatives.
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Discussion:

Table 2: Public Health-Focused DHL Programs

Program | Region | Focus Delivery Measurable
Name Area Mode Impact
Digital U.S. Access In-person | 60%
Navigators support, | + online increase in
(DN) training health portal
use
GK-D Germany | Elderly Workshops | 70%
health satisfaction
education rate, 15%
uptake
eSwasthya | India Rural Mobile app | 40%
health increase in
guidance telehealth
use
mHealth4U | Kenya Maternal | SMS- 30%
health based decrease in
system missed
visits

The success of each program depends on how they have adapted to their context. For example,
according to an evaluation of Kenya's mHealth4U program they relied on SMS to share health
content because they could not access smartphones. Programs like Digital Navigators show the

benefit of these hybrid delivery models that have digital and face-to-face interactions.

Figure 2: “Digital health literacy and associated factors among internet users”

Operational il - |, 616,87.70%

Navigation sills - | 534,76.10%

Information searching | 158.65.20%

Subscale

Deternining relevance - | 55, 60.10%

Evaluating refiabifty - | 112, 58.70%

Adding content - | 375.33.80%

Protecing privacy | 433.62.40%
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4.4 Educational interventions for development of digital skills

Education is critical in the preparatory work to allow individuals to engage with digital health
content. Table 3 outlines how various countries have included digital health in their educational
frameworks [11].

Table 3: DHL Integration in National Education Curricula

Country | DHL in School | Lifelong Learning | Target Demographic
Curriculum Programs

U.S. Yes (from Grade 6) Adult digital literacy Youth and adults

Germany | Yes (primary and | Senior learning centers Elderly and migrants
secondary)

India Limited pilot programs | NGO-led training Rural youth, women

Kenya None Community-based Women and  rural

workshops dwellers
Discussion:

While education in DHL is now situated in the sphere of formal systems in high-income
countries, most LMICs primarily draw on NGOs and informal education. For example, India's
use of NGOs stem from gaps in state-based curricula, while Kenya is providing workshops to
serve the needs of marginalized communities that are disconnected from the formal systems of
education.

4.5 Technological Tools and Digital Health Platforms

Technology provide means for more scalable delivery of DHL content. Table 4 describes the
types of digital tools available and the likelihood that users in the selected countries have
adopted these digital tools.

Table 4: Common Digital Tools for Health Literacy

Country | Digital Tool Used Functionality User Adoption Rate
(%)
U.S. MyChart portal Appointment booking, records | 65
Germany | Gesundheits-App Health tracking, e-| 58
consultation
India eSwasthya mobile app | Localized health content 34
Kenya mHealth4U SMS | Reminders, education 47
service
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Discussion:

Adoption levels relate to type and accessibility of technology. SMS-based solutions experience
high adoption in LMIC’s as there is not a great dependency on data. Conversely, app-based
platforms prosper in regions where smartphone and Internet coverage is readily available.
Simplicity of user interface and having multilingual capabilities play important roles in
characterized user's engagement [12].

4.6 Cross-Sectorial Collaboration: Barriers and Facilitators

Where public health, education, and technology are combined, cross-sectorial collaboration is
necessary. Table 5 provides a summary of the key facilitators and barriers present in the
programs reviewed.

Digital Health Literacy

A

Digital Literacy Competencies

Health Literacy Competencies

1. Technical 1. Ability to use health-related
2. Cognitive resources efficiently

3. socio-emotional

2. Able to live healthy lifestyle

Figure 3: “Digital Health Literacy”

Table 5: Enablers and Barriers to DHL Program Success
Category Enablers Barriers
Policy National Lack of
Support eHealth budget
strategies allocation

Educational | Curriculum | Digital skill

Input integration, | gaps among
teacher educators
training

Technology | Mobile-first | Poor

Access platforms, internet
open-source | connectivity
tools

Community | Stakeholder | Cultural

Involvement | engagement, | mistrust,
local leaders | language

barriers
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Discussion:

Successful DHL projects will typically have government support, grassroots involvement, and
accessible technologies. By contrast, issues of digital exclusion, cultural mismatch, and
facilitators who often possess low digital literacy level have hindered progress. Addressing
digital divides requires investment in resources, continued policy development, and learning
materials that adapt to the community.

4.7 Implications for Equity and Policy Recommendations

The findings suggest that DHL is not only a technological challenge, but a socio-structural one.
Equitable access largely depends on purposeful inclusive strategies that take into account
socioeconomic, educational, and cultural contexts [13]. Policies that can address these issues
need to:

Invest in infrastructure to ensure digital access to all.

Make DHL mandatory in schools and adult education.

Support public-private partnerships to foster innovation when resources are scarce.
Design gendered digital tools that are multilingual.

When education and technology interact and enable inclusive public health practices, DHL can
shift from being an idea of privilege to being thought of as a right.
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Figure 4: “Towards digital health equity”
4.8 Summary of Key Findings

Digital access is still not widespread, particularly in lower and middle-income countries
(LMIC:s), despite the proliferation of mobile.

Programs run and led by public health achieve positive outcomes when communities are
consulted and when a hybrid contest delivery is used.

Education-based curricula in high-income countries , achieve successful drug harm reduction
outcomes in comparison to informal delivery approaches in LMICs.

Simple and accessible technologies e.g.,SMS services, successfully engage in high risk settings
in comparison to pay-for-play interventions in numerous LMICs [14].
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. Policy alignment and coordinated stakeholder engagement are necessary to address structural
and cultural impediments.

V. CONCLUSION

The study has highlighted that Digital Health Literacy (DHL) brings together healthcare,
education and technology to close the divide between those included in healthcare and those
excluded. Since technology is helping to deliver healthcare services, everyone needs to be able
to access, comprehend and apply information found online to help create equal health
outcomes. The research reveals that while technology advances quickly, there are still big
differences in people’s ability to use it, mainly among disadvantaged communities. Such a gap
often arises because of financial, educational and language disadvantages, so it is important to
design special efforts to ensure everyone is included. The research proved that dimensions of
ethics in digital health, including data privacy, consent and fairness in algorithms, should
always be considered when discussing DHL. While schools help students get digital skills, this
is not enough on its own. For progress to be sustainable, community, policy and user
technology must all be worked on together. It also became clear during the pandemic that
enhancing virtual health systems is essential, since it brings both great opportunities and some
stumbling blocks in healthcare. DHL make sure people have the information they need for
good health care and also become more interested in digital services. In essence, to guarantee
fair digital health access, we must combine efforts from healthcare professionals, educators,
technologists and policymakers. Proselytizing DHL means responding to pubic health demands
and ensuring approaches are fair, respectful and sensitive to different cultures. When
everything is integrated, digital health can better reach each part of the population.
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