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ABSTRACT

Background: Artificial intelligence (AI) has catalyzed profound shifts in public health education, compelling institutions to
explore innovative methods to prepare a digitally competent and resilient workforce. AI has emerged as a transformative tool,
enabling adaptive, personalized, and scalable learning experiences. However, the long-term implications and equity consid-
erations of Al integration in education remain underexplored.

Aim: This scoping review aimed to map the existing literature on the role of Al in public health education, focusing on its
impact on workforce competency development and associated challenges.

Methods: Following Arksey and O'Malley's framework with enhancements from Levac et al., a comprehensive literature
search was conducted across major databases, including PubMed, Scopus, and IEEE Xplore. Eligible studies, published from
January 2015 to May 2025, were screened using PRISMA-ScR guidelines. Data were extracted and thematically analyzed to
identify patterns, competencies addressed, and ethical or institutional considerations.

Results: A total of 26 studies were included. Key themes included the transformation of pedagogical practices through AI-
powered simulations and adaptive platforms, the rise of Al-specific and digital literacy training, institutional disparities in
readiness, and significant ethical concerns around algorithmic bias and equitable access. Interdisciplinary collaboration and
curriculum reform were identified as pivotal in sustaining AI integration.

Conclusion: Al holds great promise in enhancing public health education, but its integration should be approached with
attention to equity, institutional capacity, and ethical responsibility. Strategic policy, curriculum reform, and ongoing research
are critical to fostering a workforce equipped for future public health challenges.

| Introduction

The landscape of education has undergone dramatic transfor-
mation, particularly within the field of public health, where
urgent adaptation was needed to address evolving workforce
demands [1]. Traditional methods of teaching were rapidly re-
evaluated as institutions sought innovative strategies to deliver

effective education under unprecedented constraints [2]. Amid
this transformation, artificial intelligence (AI) emerged not
merely as a technological trend but as a foundational pillar in
reimagining how public health professionals are trained and
supported [3]. From virtual simulations and intelligent tutoring
systems to adaptive learning platforms and data-driven decision
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support tools, AI has provided flexible, scalable, and personal-
ized learning opportunities that were otherwise impossible in
conventional classroom settings [4]. These tools have not only
helped to maintain continuity in education during disruptions
but have also opened doors for more efficient and dynamic
competency development across diverse learner populations [5].

As Al technologies continue to advance, their integration into
public health education has extended beyond short-term solu-
tions into long-term pedagogical strategies [6]. Institutions are
increasingly recognizing the potential of Al to enhance digital
literacy, foster analytical skills, and embed ethical reasoning
into curricula tailored for the next generation of public health
professionals [7]. Educational frameworks have started to shift
toward interdisciplinary models, combining data science,
behavioral insights, and technological fluency to meet the
growing complexity of real-world public health challenges [8].
This shift reflects a deeper understanding that workforce com-
petency is not limited to knowledge acquisition but also
includes the ability to navigate digital ecosystems, interpret
machine-generated insights, and respond to ethically nuanced
scenarios [9]. As such, AI's role has transitioned from being a
supplementary asset to a core enabler of resilient, future-
oriented public health education [10].

Nevertheless, the integration of AI in public health education is
not without its challenges. Concerns about equity, access, insti-
tutional readiness, and ethical implications underscore the need
for intentional and inclusive design in Al-enhanced learning en-
vironments [11]. The rapid pace of technological advancement has
highlighted disparities in digital infrastructure and faculty pre-
paredness, particularly in low-resource settings where educational
innovation may be hampered by logistical and policy-related
limitations [12]. Simultaneously, ethical questions surrounding
algorithmic bias, data security, and informed consent remain
unresolved, raising concerns about the unintended consequences
of AT adoption [13]. These challenges emphasize the necessity for
robust governance frameworks and collaborative strategies that
prioritize transparency, accountability, and inclusiveness in Al
implementation [14, 15]. Addressing these concerns is critical to
ensuring that technological advancement does not inadvertently
widen existing gaps in education or public health capacity [16, 17].

In this context, it becomes imperative to map and synthesize
how AI has been utilized within public health education to
support workforce competency development. Understanding
the scope, trends, and limitations of current literature in this
area will provide valuable insights for educators, policymakers,
and researchers aiming to align technological innovation with
workforce needs. This scoping review was therefore conducted
to explore the breadth of existing evidence on the integration of
Al in public health education, identify emerging themes and
challenges, and assess its contributions to developing a digitally
competent, ethically aware, and practice-ready public health
workforce.

2 | Methodology

2.1 | Study Design

This scoping review was conducted to explore how artificial
intelligence (AI) is utilized in public health education to sup-
port the development of workforce competencies. The

methodological approach followed the frameworks proposed by
Arksey and O'Malley (2005), with enhancements introduced by
Levac and colleagues [18]. This design was selected because it is
particularly well-suited for mapping complex and emerging
areas of research, such as the intersection of AI and public
health education. The focus of this review was to examine the
breadth and nature of existing literature, identify key themes,
and uncover knowledge gaps rather than evaluating interven-
tion effectiveness, which distinguishes scoping reviews from
systematic reviews.

Given the fast-evolving and interdisciplinary nature of AI in
educational contexts, the scoping review allowed for the
inclusion of a diverse range of evidence types, encompassing
empirical research, conceptual discussions, and gray literature.
This comprehensive scope helped build a holistic under-
standing of how AI is influencing educational practices and
competency frameworks in public health. The review was
structured around the following research question: “How has
artificial intelligence been utilized in public health education to
enhance workforce competency?” This question guided all
stages of the review, including study selection, data extraction,
and synthesis.

2.2 | Eligibility Criteria

A clear set of inclusion and exclusion criteria was established to
ensure that only relevant and meaningful literature was
included in the review. Studies were eligible if they focused on
individuals involved in public health education or training,
such as students, instructors, or professionals, and if they ad-
dressed the integration or application of AI technologies within
educational settings. Additionally, included studies needed to
highlight outcomes related to workforce competency develop-
ment, which could include skills such as critical thinking,
digital literacy, clinical reasoning, or data analysis. The context
of the studies was also a determining factor. Only those pub-
lished from 2015 onward were considered to capture the most
recent shifts in educational strategies. Furthermore, studies had
to be published in English and could include a wide range of
publication types, including peer-reviewed articles, conference
papers, institutional reports, and high-quality white papers.

2.3 | Information Sources and Search Strategy

To capture a wide array of literature, a comprehensive and
systematic search strategy was devised in collaboration with an
experienced research librarian. Several electronic databases
were utilized, including PubMed, Scopus, Web of Science, CI-
NAHL, ERIC, and IEEE Xplore, with Google Scholar employed
to locate relevant gray literature (Table 1). The search covered
literature published between January 2015 and May 2025,
reflecting the timeframe of interest for recent developments in
the field. Boolean operators and truncation symbols were used
to refine searches and maximize the relevance of retrieved
studies. Core search terms included various combinations and
synonyms of “artificial intelligence,” “machine learning,”
“public health education,” “competency,” and “training.” For
example, one of the search strings used in PubMed was:
(“artificial intelligence” OR “machine learning” OR “AI”) AND

”»
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TABLE 1 | Search strategy and sources.

Database Search string Filters applied Notes

PubMed (“artificial intelligence” OR “machine learning” English; Human; Peer- Boolean operators and
OR “AI”) AND (“public health education” OR reviewed truncation symbols used;
“health training” OR “curriculum”) AND Manual reference check
(“competency” OR “skills” OR “capacity”)

Scopus (“artificial intelligence” OR “machine learning” English; Article type: Search strategy adapted for
OR “AI”) AND (“public health education” OR Journal and Conference Scopus syntax
“curriculum”) AND (“competency” OR “skills”) Paper

Web of TS = (“artificial intelligence” OR “machine English; Document Topic search used; Refined

Science learning”) AND TS = (“public health education”)  Type: Article by research areas
AND TS = (“competency”)

CINAHL (“artificial intelligence” OR “AI”) AND (“public English; Academic Used CINAHL Subject
health education” OR “nursing education”) AND  Journal; Human Headings
(“digital literacy” OR “competency”)

ERIC (“artificial intelligence” OR “machine learning”)  Peer-reviewed only; Search refined using ERIC

AND (“health education”) AND (“skills” OR

“training”)
IEEE Xplore

AND (“skills” OR “competency”)

.

Google
Scholar

“artificial intelligence
“competency”

(“artificial intelligence” OR “machine learning”)
AND (“public health education” OR “training”)

public health education”

English thesaurus

Journals, Conferences;
English

Engineering/technical filters
applied

English; Title screening
for relevance

Used for gray literature and
policy documents

(“public health education” OR “health training” OR “curric-
ulum”) AND (“competency” OR “skills” OR “capacity”). In
addition to database searches, the reference lists of selected
articles were manually screened to uncover studies not iden-
tified in the initial search. Gray literature and policy docu-
ments were also considered to enrich the review with practical
insights and contextual information often absent in academic
publications.

2.4 | Study Selection

All identified records were imported into EndNote 20 for reference
management, and duplicate entries were systematically removed.
The selection of studies was carried out in two stages to ensure
methodological rigor. Initially, two reviewers independently
screened the titles and abstracts of retrieved studies against the
predefined inclusion criteria. Discrepancies between reviewers
were resolved through discussion or, if necessary, consultation
with a third reviewer to reach a consensus. Following the initial
screening, full texts of studies deemed potentially eligible were
retrieved and thoroughly reviewed. At this stage, further exclu-
sions were made if studies did not meet the criteria upon closer
inspection. Reasons for exclusion were documented to maintain
transparency. These included studies that lacked a clear focus on
public health education, did not involve the use of AI technologies,
failed to address workforce competency, or were editorials without
empirical or conceptual contributions. The entire study selection
process was recorded using the PRISMA-ScR (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses extension for
Scoping Reviews) flowchart (Figure 1) to illustrate the number of
records identified, screened, included, and excluded throughout
the process [19].

2.5 | Data Charting and Extraction

A standardized data charting form was developed and pilot-
tested using five randomly selected studies to ensure its clarity
and comprehensiveness. Once finalized, the form was used to
systematically extract relevant data from each included study.
The extracted information included bibliographic details
(author, year, and country), study design, target populations,
the type of AI technology used (such as natural language pro-
cessing, machine learning, or virtual simulation), and the
educational context in which the technology was applied. Other
key data points included the specific competency domains ad-
dressed, such as epidemiological modeling, analytical reason-
ing, or digital health skills, as well as findings related to
workforce development outcomes. Any challenges, limitations,
or ethical considerations discussed by the authors were also
noted, along with recommendations for future practice and
research (Table 2). Data extraction was performed indepen-
dently by two reviewers, with discrepancies resolved through
discussion or by involving a third reviewer. This dual-extraction
approach minimized the risk of bias and enhanced the reli-
ability of the synthesized data.

2.6 | Data Synthesis and Analysis

After data extraction, a descriptive and thematic synthesis was
conducted to integrate and interpret the findings. Quantitative
synthesis included basic counts and categorizations, such as the
frequency of AI applications, study locations, or participant
groups. Qualitative data were analyzed using Braun and
Clarke's (2006) framework for thematic analysis [20], which
involves a systematic process of familiarization with the data,
generating initial codes (Figure 2), identifying recurring
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FIGURE1 | PRISMA flowchart.

themes, reviewing and refining themes (Figure 3), and ulti-
mately defining them in relation to the research question. The
goal of the thematic analysis was to uncover meaningful pat-
terns and insights regarding how AI has contributed to
workforce competency development in public health educa-
tion. Themes were developed collaboratively among the review
team to ensure consistency and validity. This process allowed
the review to identify both the opportunities and limitations
associated with integrating AI in educational strategies aimed
at preparing a competent and future-ready public health
workforce.

3 | Results

3.1 | Summary of Included Studies

This review synthesizes findings from 26 studies [21-46] across
diverse global contexts, exploring how artificial intelligence (AI)
is transforming public health education and workforce devel-
opment. Various AI technologies, such as natural language
processing, machine learning, neural networks, and robotics,

c
.g Records identified through Additional records identified
‘g database searching through other sources
b (n=349) (n=76)
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o
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v v
. Records after duplicates removed
(n=263)
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=
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Full-text articles assessed Full-text articles excluded,
Z for eligibility < with reasons
= (n=87) (n=61)
5o
w
—J
‘o
°
> Studies included in
.—3 qualitative synthesis
= (n=26)

have been deployed across diverse regions, including North
America, Europe, Asia, and the Middle East. These technologies
facilitated enhancements in public health reporting, commu-
nication, personalized education, and clinical decision-making.
Many studies highlighted improvements in teaching efficiency,
student engagement, and healthcare professionals’ prepared-
ness for data-driven decision-making. Notably, Al integration
also contributed to epidemic preparedness, mental health
management, and immunization strategies. Furthermore,
readiness for digital transformation and competency in Al ap-
plications were significantly enhanced through targeted train-
ing and experiential learning. Of the 26 studies reviewed, 9 were
qualitative or exploratory studies (e.g., interviews, workshops,
and expert perspectives), 6 employed quantitative methods (e.g.,
surveys, PLS-SEM, and predictive modeling), 5 used mixed-
methods or expert surveys, 3 were conceptual or framework
development papers, 2 were narrative or descriptive reviews,
and 1 was a program redesign study. No experimental or lon-
gitudinal studies were included.

To effectively embed AI into public health education, the
studies recommend a range of strategic actions. These include
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FIGURE 3 | Al integration in public health education.

developing competency-based and ethically grounded curricula,
fostering interdisciplinary collaboration, and incorporating
hands-on digital health training. Several studies emphasized the
need for early and longitudinal integration of data science and
Al into curricula, strengthening faculty capacity, and address-
ing digital inequality. Others advocated for inclusive design,
improved Al literacy, and public engagement to foster trust and
equity. Moreover, leveraging explainable AI, secure digital
infrastructure, and policy frameworks were suggested to sup-
port sustainable implementation. Collectively, these recom-
mendations underscore the importance of aligning educational
programs with evolving technological needs while upholding
ethical standards and promoting inclusive, transparent, and
adaptive learning environments.

3.2 | Transformation of Pedagogical Practices in
Public Health Education

The integration of artificial intelligence (AI) has reportedly in-
fluenced the evolution of teaching methods within public
health education, as observed across the included studies.

Institutional
Readiness

Ensuring technology
is ready for Al
integration.

Ethical
Considerations

Interdisciplinary
Collaboration

Combining fields to
innovate public
health curriculum.

Addressing fairness
in Al within public
health.

Educational institutions have increasingly embraced Al-assisted
learning environments, such as virtual simulations, intelligent
tutoring systems, and adaptive learning platforms [30]. These
tools facilitated personalized learning by dynamically adjusting
content and pace according to individual student performance,
learning preferences, and real-time feedback [22]. Al-powered
virtual simulations played a pivotal role in replicating real-
world public health scenarios [27]. These immersive tools pro-
vided learners with opportunities to engage in epidemiological
modeling, public health intervention planning, and policy
decision-making in virtual environments [35]. The simulations
enabled students to develop critical thinking and problem-
solving skills without being constrained by physical limita-
tions [43].

Moreover, Al-integrated platforms, including automated discussion
facilitators and real-time feedback systems, were widely adopted to
support educators and reduce workload [24, 37]. These tools en-
hanced student engagement in blended learning formats [34, 42].
Learner performance outcomes were reported to show improve-
ment when interactive AI technologies were embedded into
pedagogical strategies [36]. However, implementation challenges
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persisted, particularly related to faculty resistance, insufficient
training on Al tools, and disparities in technological access across
regions, especially in lower-resource settings [23, 45]. While these
observations stem from descriptive and exploratory studies included
in this review, more rigorous pedagogical research will be needed to
establish causal links between Al use and teaching effectiveness.

3.3 | Digital Literacy and AI-Specific Competency
Development

The emergence of Al in public health education underscored the
urgent need to enhance digital literacy and build Al-specific
competencies among both educators and learners. Recent years
have revealed significant variations in digital preparedness, with
technological skills becoming essential for future public health
professionals [37, 46]. Curricular reforms began to emphasize core
competencies, such as data literacy, algorithmic thinking, ethical
considerations, and critical evaluation of Al-generated outputs
[27, 35]. This trend has been reflected in survey-based studies and
competency-mapping efforts that underscore growing institutional
efforts to embed these themes into both undergraduate and post-
graduate training programs [25, 28]. Training modules increas-
ingly included exposure to tools such as predictive analytics,
machine learning techniques, and natural language processing,
particularly in the context of disease surveillance, health com-
munication, and decision support systems [32]. These initiatives
aimed to demystify complex Al concepts and integrate them into
foundational public health education [26, 34].

Disparities in digital competency were particularly evident
among professionals engaging in mid-career or continuing
education programs [30]. In such instances, customized
instructional strategies were required to address diverse learner
needs and backgrounds [28, 37]. Early introduction of AI con-
cepts in undergraduate curricula was recognized as a promising
approach to ensure baseline digital proficiency and to prepare
students for more advanced learning and application later in
their careers [21, 38].

3.4 | Institutional Readiness and Technological
Infrastructure

The capacity of educational institutions to adopt Al-based tools
varied considerably, highlighting the importance of institutional
readiness and digital infrastructure. Institutions with well-
developed information and communication technology (ICT)
systems were better positioned to implement Al-enhanced
teaching methods [24, 43]. They often demonstrated strategic
planning, investment in digital platforms, and supportive poli-
cies for technological integration [26]. Conversely, institutions
operating in resource-constrained environments faced signifi-
cant obstacles, including unreliable internet connectivity, out-
dated hardware, and limited budgets [28]. The lack of dedicated
funding for AI integration further exacerbated these challenges
[32, 35]. To overcome these barriers, partnerships with private
sector entities and government bodies were frequently recom-
mended to support infrastructure development and ensure
equitable access to Al technologies [26].

In addition to infrastructure, institutional policies played a key
role in guiding the adoption of AI. Governance frameworks

addressing responsible and ethical AI use were instrumental in
fostering trust and acceptance [21, 44]. These policies often
included provisions for faculty training, student data protection,
and ethical oversight of Al-driven educational research [23].
Innovative tools such as learning analytics dashboards were
also introduced to monitor student performance, personalize
feedback, and support early intervention for at-risk learners—
though concerns about privacy and autonomy remained areas
of active debate [29, 36].

3.5 | Ethical Considerations and Equity in Al
Integration

Ethical reflection emerged as a central concern in the integra-
tion of Al into public health education. Given the field's foun-
dational commitment to social justice and health equity, the
deployment of Al tools in academic settings necessitated careful
examination of their broader implications [32]. Key ethical is-
sues included algorithmic bias, data security, informed consent,
and unequal access to digital resources [24]. If left unaddressed,
these factors had the potential to exacerbate existing inequali-
ties, particularly for students from marginalized communities
[25]. Limited internet access, linguistic barriers, and socio-
economic constraints created additional obstacles for students
in underrepresented or rural areas, raising serious concerns
about inclusivity and fairness [29].

Institutions varied in their approaches to addressing these
ethical challenges [39]. Some integrated AI ethics into their
curricula, equipping students with the tools to critically assess
and responsibly use emerging technologies [31, 46]. However,
these efforts were inconsistent and typically concentrated
within institutions with pre-existing strengths in digital ethics
or technology studies [42]. There was a growing consensus on
the need for standardized ethical frameworks co-developed by
educators, technologists, and ethicists [22, 41]. Such frame-
works were envisioned to ensure transparency, accountability,
and equity in AI adoption while promoting informed partici-
pation and ethical awareness among students and faculty
alike [30, 38].

3.6 | Interdisciplinary Collaboration and
Curriculum Innovation

AT's introduction into public health education spurred wide-
spread interest in interdisciplinary collaboration and curricu-
lum reform. Many academic programs began fostering
partnerships between public health departments and disci-
plines, such as computer science, data analytics, behavioral
science, and health informatics [25]. These cross-disciplinary
initiatives enabled the co-creation of Al-integrated courses that
reflect the complexity of modern public health challenges [39].
Curricular innovations included embedding Al-related modules
into existing courses on epidemiology, global health, and health
systems management [33]. These updates promoted active
learning through collaborative projects, problem-solving ex-
ercises, and experiential learning opportunities [40]. Co-
teaching arrangements and project-based learning models were
adopted to bring together expertise from different fields, en-
riching the educational experience [41].

14 of 19

Health Science Reports, 2026



Furthermore, collaboration with industry stakeholders and
public health organizations became increasingly valuable in
aligning educational content with workforce needs [31]. These
partnerships supported the development of real-world training
environments, internships, and applied research projects, facili-
tating practical exposure to Al tools in public health settings
[42, 45]. Despite these advances, interdisciplinary efforts were
sometimes hindered by structural barriers such as departmental
silos and disciplinary hierarchies [25, 39]. Some faculty members
expressed concerns about the potential overemphasis on tech-
nological solutions at the expense of human-centered approaches
[22]. These tensions underscored the need for inclusive, balanced
curriculum development processes that honor the values of both
technological innovation and public health equity [40].

4 | Discussion

This scoping review catalogs the current body of literature
describing how artificial intelligence (AI) has become an
influential driver in the evolving landscape of public health
education. Rather than a wholesale system-wide transforma-
tion, the literature reflects a gradual but notable shift from
traditional teaching methods to Al-enhanced pedagogical
models. Tools such as intelligent tutoring systems, adaptive
learning platforms, and virtual simulations have made it pos-
sible to personalize instruction, increase engagement, and
simulate real-world public health scenarios. These findings are
consistent with those of Farhud and Zokaei, who examined
ethical challenges related to AI in medicine and healthcare,
rather than directly evaluating educational outcomes [47].
While their work does not measure learning impact, it con-
tributes meaningfully to ongoing discussions on the ethical
frameworks necessary for responsible Al adoption in education.
Al-driven simulations allowed learners to interact with complex
public health emergencies in a risk-free environment, fostering
skills such as epidemiological modeling and critical thinking
[48]. In contrast, Mellado et al. (2021) explored how AI and big
data were used to inform COVID-19 public health strategies in
Africa but did not focus on comparing immersive learning with
passive instructional methods [49].

Equally critical is the role of AI in building digital and analyt-
ical competencies among both students and educators. As
identified in this review, educational institutions have increas-
ingly recognized the importance of integrating data literacy,
algorithmic thinking, and ethical reasoning into public health
curricula. This aligns with the work of Musbahi et al. (2021),
who argued that future public health professionals should be
equipped to interpret and critique Al outputs [50]. Training that
introduces concepts like machine learning, predictive analytics,
and natural language processing was frequently described as
foundational in reviewed studies, particularly for applications
in health communication and disease surveillance [51]. Webster
and Neal (2024) reported that the inclusion of AI modules led to
improved learner performance in courses involving health data
analysis [52]. However, the review also describes observable
gaps in digital preparedness, especially among mid-career pro-
fessionals who often lacked foundational skills [53]. Tailored
instructional strategies and continuous education pathways are
therefore crucial to ensure that all learners, regardless of
background, can adapt to Al-enhanced environments [54].

The review further underscores the significance of institutional
readiness in the successful implementation of AI in public
health education. Institutions with robust digital infrastructure,
strategic planning, and clear policies for technology integration
appeared to demonstrate greater success in adopting Al tools, as
interpreted from descriptive and implementation-focused
studies included in this review. Ayenigbara (2024) noted simi-
lar findings, emphasizing that institutional capacity, including
technical support, training, and governance, was essential to
embedding Al sustainably into educational frameworks [55]. In
contrast, organizations with limited resources faced challenges
such as poor connectivity, outdated equipment, and a lack of
dedicated funding for technological innovation [56]. These
disparities were noted as a potential contributor to inequitable
educational access and prompted calls in the literature for
collaborative strategies [57]. Recommendations in the literature
suggest fostering partnerships between educational entities,
technology providers, and public institutions to support equi-
table access and infrastructure development [58]. The availa-
bility of learning analytics dashboards and intelligent feedback
tools has shown promise in personalizing support for students,
though concerns about data privacy and autonomy remain
significant [59].

Ethical considerations emerged as a central theme in this
review, particularly given public health’'s inherent focus on
equity and social responsibility. The integration of AI into
education has introduced complex ethical questions, including
algorithmic bias, informed consent, and fair access to digital
resources. Dankwa-Mullan (2024) raised alarms about the risk
of biased algorithms perpetuating systemic inequities, an issue
that holds similar relevance in educational settings where dig-
ital tools may unintentionally disadvantage underrepresented
learners [60]. Cresswell et al. (2021) emphasized that ethics
education should be embedded throughout Al-focused
curricula to cultivate responsible digital citizenship [61].
Although some institutions have begun implementing such
measures, the literature indicated inconsistencies in approach,
limiting their broader applicability [62]. The findings of this
review support calls for a standardized, cross-disciplinary ethi-
cal framework to guide AI use in education. Such frameworks
would not only mitigate potential harm but also empower
students and educators to engage with AI critically and
confidently.

Furthermore, the review highlights a growing trend of inter-
disciplinary collaboration and curriculum innovation prompted
by AI integration. By fostering collaboration between depart-
ments such as public health, computer science, behavioral sci-
ence, and data analytics, institutions have begun creating
hybrid learning environments that reflect the complexity of
real-world health challenges. Dong et al. (2021) found that
interdisciplinary teaching models, particularly those involving
project-based and experiential learning, enhanced students’
understanding of AI's applications in public health [63]. How-
ever, structural challenges such as disciplinary silos and faculty
resistance remain obstacles to sustained reform [64]. Some
educators, as reported in the reviewed studies, expressed con-
cern that technological emphasis could shift attention away
from the human dimensions of public health practice [65].
Therefore, curriculum development should strike a balance by
honoring technological progress while also acknowledging the
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foundational values of empathy, community engagement, and
health equity [66]. Strengthening collaborations with public
health agencies and industry partners has also proven effective
in aligning academic instruction with workforce needs, pre-
paring students for practical, Al-enhanced roles in the evolving
public health landscape [67].

4.1 | Policy and Regulatory Implications

The integration of artificial intelligence (AI) into public health
education necessitates comprehensive policy and regulatory
responses that align with evolving educational and technologi-
cal landscapes. As Al tools become embedded in curricula,
policymakers should establish clear, consistent guidelines to
ensure their responsible use. These regulations should go
beyond technical specifications and address broader concerns
such as algorithmic fairness, data protection, transparency, and
ethical oversight, as emphasized in studies [13, 15, 60]. In many
regions, especially those with limited digital infrastructure,
policy gaps can exacerbate inequities, creating an uneven
playing field for both institutions and learners [29, 35]. There-
fore, equitable access to Al resources should be a cornerstone of
regulatory planning. Studies also highlight the need for partic-
ipatory governance mechanisms and adaptive policies that
respond to the evolving AI landscape in education [12, 44].
National and institutional policies should include strategies for
faculty training, institutional capacity-building, and continuous
monitoring of AI's impact on educational quality and inclusion.
Governance mechanisms should promote accountability and
participatory decision-making, incorporating diverse voices
from educators, technologists, ethicists, and students. Accredi-
tation bodies and academic councils are also pivotal in ensuring
the standardization of AI competencies across curricula [24].
Additionally, flexible regulatory frameworks are needed to
adapt to the rapid evolution of Al tools, without stifling inno-
vation. Investment in public-private partnerships can help
bridge infrastructure gaps and foster collaborative innovation.
Ultimately, well-defined policies and ethical safeguards are es-
sential not only to guide responsible AI adoption but also to
ensure that these technologies advance public health education
in a manner that is fair, inclusive, and socially responsible.

4.2 | Recommendations for Curriculum Reform

Curriculum reform is essential to ensure that public health
education evolves in tandem with the rapid advancements in
artificial intelligence. Institutions should adopt a holistic and
interdisciplinary approach, embedding Al-related competencies
throughout the educational continuum. As indicated by the
mapped studies [25, 27, 28], this includes introducing founda-
tional digital literacy and algorithmic thinking at the under-
graduate level, followed by advanced modules on machine
learning, natural language processing, and ethical AI applica-
tion in postgraduate and continuing education programs. Public
health curricula should be redesigned to include hands-on ex-
perience with Al tools used in real-world settings, such as
predictive analytics for disease surveillance or decision support
systems in policy modeling. This was a recommendation found
across several implementation-focused studies [30, 34, 38].

Collaboration between departments, particularly public health,
computer science, behavioral science, and ethics, was empha-
sized in both the included studies [31, 39, 42] and supported by
established frameworks such as those proposed by Russell et al.
(2023), suggesting that institutionalized interdisciplinary efforts
create more integrated and future-relevant learning experiences
[28]. Problem-based learning, project-based assignments, and
Al-powered simulations should be leveraged to promote critical
thinking and practical engagement. This pedagogical approach
was identified in both expert perspectives and descriptive
studies [23, 27, 39]. Additionally, educators need support
through structured faculty development programs that build
their confidence and capacity to teach Al-related content
effectively. Addressing gaps in digital preparedness, especially
among mid-career professionals through tailored instructional
strategies, was a need highlighted by both survey-based studies
and expert interpretation [28, 32, 36, 37]. Ultimately, drawing
from both empirical literature and conceptual recommenda-
tions, reforming curricula in this way will not only produce
technologically competent graduates but also cultivate a work-
force capable of navigating the ethical, social, and operational
complexities of AI in public health practice.

4.3 | Future Research Directions

Future research should delve deeper into understanding the
long-term impacts of artificial intelligence on learning outcomes,
workforce readiness, and ethical development within public
health education. While current literature highlights promising
applications of AI in pedagogy, empirical evidence on its sus-
tained effectiveness remains limited. Longitudinal studies are
needed to assess how Al-enhanced education influences profes-
sional performance, decision-making capabilities, and equity in
career progression. Additionally, research should investigate the
contextual factors that affect AT adoption, particularly in low-
resource educational environments where technological infra-
structure may be lacking. Comparative studies across geographic,
cultural, and institutional contexts will help identify scalable and
culturally sensitive implementation models. Another priority
area involves exploring the intersection of Al ethics and educa-
tion, specifically how students internalize ethical reasoning when
exposed to automated decision-making systems. Research should
also examine the role of interdisciplinary partnerships in shaping
curriculum and fostering innovation. Evaluating faculty experi-
ences and barriers to teaching Al-related content will offer in-
sights for designing effective professional development programs.
Moreover, participatory research that includes students’ voices
can illuminate the nuanced challenges they face and inform the
co-creation of inclusive learning environments. Advancing these
research agendas will be crucial to building a resilient, ethically
grounded, and digitally fluent public health workforce.

5 | Conclusion

This scoping review highlights the transformative role of arti-
ficial intelligence in reshaping public health education. AI
technologies, ranging from virtual simulations to adaptive
learning platforms, have enhanced the delivery of education,
enabling more personalized, interactive, and competency-driven
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learning experiences. The integration of AI has supported the
development of critical skills such as epidemiological modeling,
digital literacy, and ethical decision-making, positioning future
public health professionals to navigate increasingly complex
health landscapes. Drawing upon the reviewed literature, key
findings reveal that Al-facilitated pedagogical innovations were
associated with improved learner engagement and practical skill
development, particularly in areas such as real-time public health
decision-making and disease surveillance. The emergence of Al-
specific competency development was evident through curricular
emphasis on data literacy, algorithmic reasoning, and ethical
awareness. However, institutional disparities in digital infra-
structure and faculty capacity were consistently reported as
barriers to equitable implementation.

Despite these promising trends, notable evidence gaps remain.
These include the absence of longitudinal evaluations on Al's
sustained impact on learning outcomes and a lack of research
from low-resource educational settings. Ethical concerns, includ-
ing algorithmic bias, data privacy, and inequitable access, were
frequently mentioned but not systematically addressed across
studies. This underscores the need for stronger governance fra-
meworks and standardized ethical curricula. Therefore, conclu-
sions drawn from the current body of literature emphasize the
necessity of interdisciplinary collaboration, participatory policy
development, and faculty capacity-building to ensure sustainable
and inclusive Al integration. As Al continues to evolve, its
thoughtful and equitable integration into public health education
will be essential for building a digitally fluent, ethically grounded,
and practice-ready workforce. Future initiatives should prioritize
empirical evaluation, inclusive design, and global equity to ensure
AT meaningfully contributes to the goals of public health.
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