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Abstract

ChatGPT, a prominent large language model developed by OpenAl, has rapidly become
embedded in digital infrastructures across various sectors. This narrative review examines
its evolving role and societal implications in three key domains: healthcare, education, and
the economy. Drawing on recent literature and examples, the review explores ChatGPT’s
applications, limitations, and ethical challenges in each context. In healthcare, the model is
used to support patient communication and mental health services, while raising concerns
about misinformation and privacy. In education, it offers new forms of personalized learn-
ing and feedback, but also complicates assessment and equity. In the economy, ChatGPT
augments business operations and knowledge work, yet introduces risks related to job
displacement, data governance, and automation bias. The review synthesizes these devel-
opments to highlight how ChatGPT is driving digital transformation while generating new
demands for oversight, regulation, and critical inquiry. It concludes by outlining priorities
for future research and policy, emphasizing the need for interdisciplinary collaboration,
transparency, and inclusive access as generative Al continues to evolve.

Keywords: ChatGPT; large language models; generative Al; digital transformation;
healthcare; education; digital economy; algorithmic bias; misinformation; Al governance

1. Introduction

Large Language Models (LLMs), such as ChatGPT, represent a pivotal advancement
in artificial intelligence (AI) [1,2], particularly in the context of digital transformation
across key sectors like healthcare, education, and the economy. These domains have wit-
nessed accelerated integration of conversational Al into digital infrastructures—including
telemedicine systems, learning management environments, and economic decision-making
tools—making the assessment of LLMs’ societal role especially urgent and relevant. Chat-
GPT’s widespread use across these areas exemplifies both the promise and the complexity
of Al-driven technologies in digitally mediated contexts.

ChatGPT’s development is rooted in decades of progress in machine learning and
natural language processing (NLP) [3-6]. It has advanced through several iterations, from
GPT-2 to GPT-4, each contributing improvements in accuracy, coherence, and safety [7-9].
OpenAl's iterative model refinement has enabled ChatGPT to support increasingly com-
plex applications, with newer versions capable of context-sensitive language generation,
multilingual communication, and domain-specific support. These developments have
positioned ChatGPT as a significant driver of digital innovation.
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This review addresses three guiding questions: (1) What are the current capabilities
and limitations of ChatGPT in digitally transforming healthcare, education, and economic
domains? (2) What ethical and societal risks emerge from this integration? (3) What are
the implications for policy, digital governance, and future research? By focusing on these
questions, the review aims to synthesize emerging insights into ChatGPT’s evolving role
across key pillars of the digital landscape.

A narrative review methodology [10,11] was adopted due to the diversity and rapid
evolution of the literature on ChatGPT. This approach allows for a flexible yet integrative
synthesis of heterogeneous studies, making it particularly suitable for capturing dynamic
trends across multiple domains. While it does not follow a systematic protocol, the narrative
format facilitates conceptual mapping and thematic organization across broad applica-
tion areas [10,11]. The literature used in this review was identified through searches in
Scopus, Web of Science, and Google Scholar using combinations of keywords such as
“ChatGPT,” “large language models,” “digital health,” “Al in education,” “GPT economy,”
“Al bias,” and “LLM ethics.” Additional sources were identified through citation chaining,
snowballing, and expert recommendations.

Several recent reviews have explored ChatGPT’s technical features, potential appli-
cations in specific domains, or bibliometric patterns [12-27]. While these offer valuable
insights, most are either domain-specific, descriptive in focus, or lack integration across
applied contexts. In contrast, the present review provides a cross-sectoral synthesis of
ChatGPT’s role in digitally transforming healthcare, education, and the economy—three
public-facing domains where generative Al is rapidly being integrated. Table 1 summarizes
how this review builds on and complements existing literature by addressing applications,
ethical concerns, and governance challenges through a societal and policy-oriented lens.

Table 1. Comparison of this review with examples of recent reviews on ChatGPT.

Study Focus Area Review Type Key Contribution How This Review Adds
Value
Yenduri, Ramalingam, Selvi,
Supriya, Srivastava, . Overview of .
Maddikunta, Raj, Jhaveri, General l\;aeir};arilizae; ChatGPT’s architecture Adds S:gz?é;l 1:}2311};&5 and
Prabadevi, Wang, Vasilakos and applications
and Gadekallu [15]
Farhat, .Sﬂv;,l’ Hassani, Madsen, s . Maps research trends Builds on themes with
Sohail, Himeur, Alam and General Bibliometric and clusters applied svnthesis
Zafar [14] u Pp yn
Farrokhnia, Banihashem, . Identifies strengths and Expands to other sectors
Noroozi and Wals [18] Education SWoT risks in educational use and policy implications
. Reviews medical and Situates healthcare in
Sallam [12] Healthcare Systematic educational roles broader digital context
Polat, Topuz, Yildiz, Taslibeyaz . s . Tracks.themes mn Adds ethical and
Education Bibliometric education-related e ..
and Kursun [16] platform-specific insights
research
Wide-ranging survey of Complements with
Koo [17] General Bibliometric lae-ranging Y qualitative, cross-sector
disciplines and output .
synthesis
Health, Integrates applications, Focus on digital
This review Education, Narrative ethics, and policy transformation, equity, and
Economy across domains governance

The evolution of ChatGPT—and of generative Al more broadly—has important impli-
cations for the field of digital studies. As LLMs are deployed within critical infrastructures,
they affect not only communication and knowledge production but also service delivery,
governance, and equity. This review provides a cross-sectoral overview of these impacts
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with an emphasis on digital applications. It also considers how the adoption of ChatGPT
intersects with broader technological trends such as automation, platformization, and
datafication in digital societies [28-32].

The remainder of this review is structured as follows. Section 2 explores patterns
of adoption and interest in ChatGPT, highlighting uptake within health, education, and
the economy. Section 3 synthesizes application domains, organized by these three sectors.
Section 4 discusses key ethical and technical limitations, including hallucinations, bias,
and privacy concerns. Section 5 examines societal implications such as misinformation,
equity, and labor displacement. Section 6 identifies future research directions with a focus
on sector-specific needs and regulatory developments. Section 7 concludes with reflections
on the role of ChatGPT in digital transformation and policy design.

2. Popularity and Uptake

Since its public release in late 2022, ChatGPT has experienced meteoric growth, be-
coming one of the most widely adopted digital tools in recent memory [33-36]. Surpassing
100 million users within its first two months, ChatGPT’s adoption trajectory rivals that
of past digital disruptors like smartphones and social media platforms [5,14,37]. Yet its
ascent is not just a story of viral popularity—it reflects a deeper shift in how individuals,
institutions, and industries are reimagining human-machine collaboration in digitally
mediated environments [38—40].

Much of this uptake stems from ChatGPT’s frictionless accessibility and integration
into existing digital ecosystems. The model is available across web interfaces, mobile apps,
browser extensions, and APIs, enabling seamless deployment into real-world workflows.
In healthcare, ChatGPT has been embedded into electronic health record systems like Epic
to assist clinicians with documentation and patient communication. In education, learning
management systems such as Moodle and Canvas now feature plug-ins and third-party
tools powered by LLMs for grading assistance and feedback generation. Meanwhile, in the
economic domain, entrepreneurs and analysts are leveraging ChatGPT to draft business
plans, analyze customer sentiment, and automate spreadsheet-based tasks [41-43]—all
within familiar digital tools like Microsoft Excel or Notion.

Public curiosity and institutional interest in ChatGPT [44—46] are also reflected in
digital attention metrics like Google Trends [47,48]. Figure 1 displays Google Trends data
for “ChatGPT,” which shows a dramatic spike in September 2024. This coincided with
OpenAl’s developer conference and the release of new multimodal features in GPT-4,
including voice, image, and vision capabilities [49]. The timing also overlapped with the
return to school and Q4 planning in many industries, suggesting that ChatGPT is not just a
flash in the pan but increasingly embedded in academic and economic cycles.

Institutional adoption is now moving from pilot projects to systemic experimentation.
Hospitals are trialing chatbot triage systems and patient engagement tools [50-52]. Uni-
versities are grappling with course redesigns and integrity policies [53-57]. Businesses
are automating customer service, report writing, and forecasting [58-61]. In each case,
ChatGPT is not merely a novelty—it is becoming a component in the digital infrastructures
that support work, learning, and decision-making.

The emergence of rival LLMs such as Google Gemini, Meta’s Llama, Anthropic’s
Claude, and China’s DeepSeek has further fueled a competitive landscape dubbed the
“war of the chatbots” [62]. This rivalry is driving rapid innovation and placing pressure on
developers to enhance safety, responsiveness, and domain specialization. Yet despite this
crowded field, ChatGPT remains a central player—partly due to its early mover advantage,
but also because of its integration across platforms and its cultural ubiquity.
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In short, ChatGPT’s popularity is not just a metric of use but a signal of shifting digital
norms. As its adoption deepens, the crucial question is not just how many are using it—but
how it is being used across sectors. The next section turns to that question, examining
ChatGPT’s emerging applications in healthcare, education, and the economy.

m o m (22] (32} o™ m m (2] o m < < < < < < < < < < <
LN T N N o A N A N N N N T N T N I N N N I T o A N B o B N N NN
Ll = i 19} Ll = i
2 5 5 2 £ 35 w oo g S g € 9@ 5 5 Z £ S @w o g 3

[} S = [} T o S = (o]

r S <s 22X v 0 z20 520 sS<s 32T g w0 2z
] - ] (<)} | ' 1 T N I - ] Lo | | ! l

D g O 4 )] A O D 5 N D g O 4 (o)) o O 9O g

Figure 1. Google Trends for “ChatGPT” (https:/ /trends.google.com/trends/, (accessed on 1 Decem-
ber 2024).

3. Applications

ChatGPT’s rapid uptake is not only a function of novelty but also of its real-world
utility across key domains of public and economic life [61]. While the model has been tested
in fields as diverse as tourism [59,63-65], programming [66—68], and entertainment [69-71],
this review focuses on three sectors—healthcare, education, and the economy—where its
digital integration is particularly impactful.

The selection of healthcare, education, and the economy is based on three intersecting
criteria: (1) the volume and maturity of recent research across these domains, providing
a robust base for synthesis; (2) their societal and institutional relevance, as these sectors
affect large populations and involve critical infrastructures; and (3) their alignment with
Digital’s scope, which emphasizes the role of emerging technologies in reshaping public-
facing services, knowledge systems, and economic activity. While ChatGPT is already
being explored in other areas, such as tourism and software development, these three
domains are especially prominent in terms of visibility, integration, and the urgency of
ethical and governance challenges. Each also offers a distinctive lens into how generative
Al is transforming professional practices, service delivery, and digital workflows—while
introducing new risks and dilemmas that merit careful attention.

3.1. Healthcare

In healthcare, ChatGPT has been adopted as a digital assistant across multiple func-
tions. Early implementations include automated triage tools, virtual medical chatbots,
and mental health companions [12,51,72]. Some hospital systems, such as those using
Epic, have piloted ChatGPT to help clinicians summarize notes, answer routine patient
questions, and generate discharge instructions. Its language simplification capabilities
make it especially useful for translating complex terminology into more understandable
patient communication [73].
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Mental health applications have also received growing attention [74-77]. Studies
report its potential to assist with reflection, emotional regulation, and cognitive refram-
ing when used alongside traditional therapy [75,78]. Despite promising findings, re-
searchers caution against over-reliance due to ChatGPT’s hallucination risk, where the
system generates plausible but factually incorrect statements. This is particularly hazardous
in high-stakes medical settings. Additional concerns include algorithmic bias in diagnostic
suggestions, privacy vulnerabilities under HIPAA/GDPR, and reduced patient trust in
Al-mediated communication.

3.2. Education

In the educational sphere, ChatGPT has triggered widespread experimentation and
debate [26,79-82]. Educators are exploring its use as a tutoring agent, feedback generator,
lesson planner, and brainstorming partner [83,84]. Its integration into learning management
systems (e.g., Moodle, Canvas) allows for dynamic question-answering, automated essay
scoring, and interactive content creation [85-88].

Applications span all levels of education [79]—from early childhood education to
higher education and adult learning [89-94] as well as special education [95]. In academic
writing, chatbots like ChatGPT are frequently used to clarify research concepts, propose
outlines, and edit grammar, raising new questions about originality and authorship [96-98].
Some higher education institutions have issued bans or introduced honor codes [99,100],
while others are actively building curricula around Al literacy and critical use [101-103].

While these innovations open new paths for personalized learning and pedagogi-
cal innovation, they also introduce serious challenges. Researchers have raised alarms
about academic integrity, the erosion of critical thinking, and the possibility of reinforcing
educational inequalities, particularly if access to Al tools is unevenly distributed [104,105].

3.3. Economy

In the economic domain, ChatGPT is being positioned as a low-cost productivity
enhancer [106,107]. It is used by businesses of all sizes to generate marketing content,
summarize reports, draft emails, analyze customer feedback, and automate repetitive
white-collar tasks [42,58,65,108-110]. Freelancers and small enterprises are using it to write
business plans, pitch decks, and even job descriptions—sometimes reducing or replacing
the need for professional services.

Larger firms have started to integrate ChatGPT into business intelligence, forecasting,
and customer service automation systems [41,111-113]. These developments promise major
gains in speed and cost-efficiency but also come with emerging risks. In particular, analysts
and commentators have warned of financial hallucinations in forecasting tools, confidential
data leakage from model fine-tuning, and regulatory blind spots surrounding the use of
generative Al in strategic decisions [60,114,115].

There is also growing concern that LLMs may widen gaps between digitally literate
and under-resourced organizations. Companies with access to high-quality data and Al
expertise may benefit disproportionately from ChatGPT’s capabilities—amplifying existing
inequalities in the digital economy [116].

To provide a concise overview of how ChatGPT is being integrated into different
sectors, Table 2 summarizes key use cases, opportunities, and associated risks across
healthcare, education, and the economy. This cross-domain snapshot highlights how
generative Al is not only enhancing efficiency and personalization but also introducing
new ethical, technical, and social challenges. Understanding these trade-offs is crucial for
evaluating ChatGPT’s role in digital transformation efforts across industries.
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Table 2. Summary of ChatGPT applications in key domains.
. o Risks and
Domain Key Use Cases Opportunities Challenges
. . Simp 11.f1ed Hallucinations,
Trlage bots, patient communication, .
. . biased outputs,
Q&A, medical 24 /7 assistance, .
Healthcare ) . privacy breaches,
summaries, mental  potential for health
. reduced human
health support literacy
. empathy
improvement
Tutoring, feedback, Personalized Integrity concerns,
. curriculum learning, efficiency, critical thinking
Education . .
generation, Al support for erosion, access
literacy support educators inequality
. . . Financial
Business writing, Cost savings, . . .
. . misinformation,
forecasting, increased
Economy g - data leakage,
customer service, productivity, SME )
. automation-related
marketing content empowerment .
job loss

While the applications of ChatGPT across sectors offer notable benefits, they also raise
significant ethical concerns. As the technology becomes more deeply embedded in sensitive
domains such as healthcare, education, and the economy, questions around bias, misin-
formation, data privacy, and accountability become increasingly urgent. The following
section examines these challenges in detail, highlighting the specific risks and limitations
that accompany ChatGPT’s growing presence in digitally mediated environments.

4. Ethical Considerations and Limitations

While ChatGPT offers significant opportunities across healthcare, education, and the
economy, its deployment also raises complex ethical questions [5,117-119]. These concerns
go beyond technical limitations and touch on deeper issues of trust, responsibility, equity,
and environmental sustainability. This section organizes the discussion around domain-
specific risks in healthcare, education, and the economy, followed by a set of cross-cutting
ethical challenges.

4.1. Ethical Implications in Healthcare

The healthcare sector faces particularly acute ethical risks due to the high-stakes nature
of medical information. Although ChatGPT can simplify medical terminology, assist with
clinical documentation, and promote reflective thinking in mental health contexts, there are
several ethical issues that should be considered [120]. For example, its use is constrained
by the potential for hallucinations—confidently presented but factually incorrect outputs.
Inaccurate information about treatments, medication dosages, or diagnoses can have life-
threatening consequences [12,121].

Additionally, biases in training data may result in diagnostic outputs that reflect
historical inequities. For instance, research has shown that Al-generated responses may
be less accurate for underrepresented populations, compounding disparities in health
outcomes [20]. Privacy is another significant concern. Users interacting with ChatGPT
through third-party platforms may unknowingly disclose sensitive health data, which
could be stored or processed outside legal safeguards such as HIPAA and GDPR [122,123].

These concerns underscore the need for human oversight, ethical triage protocols, and
clear guidelines on the responsible use of LLMs in clinical environments. Without these,
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patients may experience diminished trust, reduced autonomy, or unintended harm due to
Al-mediated interactions.

4.2. Ethical Implications in Education

In educational settings, the ethical stakes center around intellectual integrity, epistemic
reliability, and equitable access [19,124,125]. ChatGPT’s ability to generate essays, solve
problems, and offer tutoring assistance has challenged traditional assessment models.
While this can support personalized learning, it may also facilitate academic dishonesty
and short-circuit the cognitive struggle essential to deep learning [104,126].

Moreover, generative outputs are often plausible but incorrect, potentially leading
students to absorb misleading information. These “hallucinations” pose a subtle but perva-
sive risk in environments where learners may lack the domain knowledge to distinguish
fact from fabrication [127,128]. Instructors must therefore rethink evaluation practices and
promote critical Al literacy to help students engage responsibly with these tools.

Access also remains uneven. Schools with greater digital infrastructure and training
resources are better positioned to integrate ChatGPT meaningfully, while under-resourced
institutions risk being left behind. This digital divide [129] may exacerbate pre-existing
educational inequalities, particularly when generative Al becomes central to learning
platforms [18].

4.3. Ethical Implications in the Economy

In economic domains, ChatGPT’s ethical implications intersect with issues of trans-
parency, labor automation, and data governance [116,117]. Businesses increasingly rely on
ChatGPT to automate communication, market analysis, and strategic planning [7,61,65].
However, users may misinterpret Al outputs as authoritative, especially when using Chat-
GPT for financial forecasting or legal documentation—tasks where source traceability and
factual precision are critical.

The proprietary nature of LLMs also complicates data accountability. Users may
input sensitive business information (e.g., unreleased financial results or client strategies)
without realizing that these interactions could be stored, cached, or leaked. Although
providers like OpenAl limit data retention, platform-specific implementations and user
misunderstandings can still lead to breaches of confidentiality.

Meanwhile, the automation of white-collar tasks—report writing, customer service,
coding—raises concerns about job displacement and labor deskilling, especially for early-
career professionals. As ChatGPT augments or replaces certain forms of knowledge work,
organizations must consider how to retrain displaced workers and ensure inclusive digital
transitions [116].

4.4. Cross-Cutting Issues: Privacy, Hallucinations, and Environmental Costs

Several ethical risks transcend individual sectors. Among these, privacy and security
must be highlighted [122,130,131]. Whether in a classroom, clinic, or company, users may
share sensitive information without fully understanding how their data are stored, used, or
retained. Even when companies assert that user inputs are not used for training by default,
such practices vary by implementation. A lack of transparency in these interactions can
erode user trust and expose organizations to reputational and legal risk [117].

Another persistent issue is hallucination—a well-documented limitation of LLMs
where outputs sound convincing but contain factual errors [132,133]. In education, this
can mislead students and even researchers [128,134-136]; in healthcare, it can be danger-
ous [137-139]; in business, it can be costly [140]. The growing risk of misinformation
from authoritative-sounding Al highlights the need for human verification, especially in
high-stakes contexts [133].
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Finally, the environmental footprint of ChatGPT and similar models is an often-
overlooked ethical dimension [141,142]. Running large LLMs consumes substantial
amounts of energy and water—particularly for cooling server farms and supporting high-
volume inference calls [142-144]. These environmental costs are typically hidden from
users but carry serious implications for sustainability and resource equity [127,142].

Together, these issues point to the need for comprehensive ethical frameworks tailored
to digital applications. While ChatGPT offers novel capabilities, its responsible deployment
requires transparency, oversight, and ongoing interdisciplinary collaboration.

Table 3 presents a sector-specific breakdown of key ethical concerns associated with
ChatGPT—namely bias, hallucinations, and privacy risks. Each concern is contextualized
with representative scenarios in healthcare, education, and economic environments to
illustrate real-world consequences of ChatGPT’s digital deployment.

Table 3. Ethical issues by domain.

Ethical Concern Healthcare Education Economy

Unequal diagnosis Reinforcement of Discriminatory
. accuracy; exacerbates stereotypes; financial modeling;
Bias .o .

existing health unequal Al biased customer

disparities feedback quality profiling

Errors in business
. Incorrect .
Incorrect medical information in analysis;
Hallucination advice; risk of harm in hallucinated

learning content;

misleads students forecasts mislead

clinical triage tools

firms
Potential Student data Confidential
Privacy and HIPAA /GDPR misuse; lack of business data
Data Security violations through informed consent leakage; insecure
third-party data flows in LMS tools integration

As shown in Table 3, the ethical risks associated with ChatGPT are not uniform but
vary significantly across domains. In healthcare, the consequences of biased or hallucinated
outputs can be life-threatening, while in education, they may undermine learning integrity
and widen achievement gaps. In economic settings, privacy breaches and misinformation
can result in financial losses and reputational damage. These distinctions underscore
the importance of sector-specific safeguards, including regulatory oversight, contextual
awareness in model design, and clear usage policies tailored to each domain. Addressing
these concerns proactively is essential to ensuring that ChatGPT’s integration into digital
infrastructures enhances rather than erodes public trust.

These ethical challenges not only affect individual users and organizations but also
have broader societal ramifications. As ChatGPT becomes embedded in critical digital
infrastructures, its influence extends beyond technical performance to shape how people
access information, interact with institutions, and experience social inclusion or exclusion.
The following section explores these cross-sectoral societal implications, with particu-
lar attention to public trust, equity, and the risks of misinformation in an Al-mediated
digital landscape.

5. Societal Implications

ChatGPT’s rise is not merely a technological development—it is a cultural and social
inflection point [142,145]. As large language models become embedded in digital platforms
across healthcare, education, and the economy, they begin to reshape how people access
knowledge, interact with institutions, and participate in civic life. This section explores the
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broader societal implications of ChatGPT’s integration across these three domains, with
attention to public trust, equity, and misinformation in the digital age.

5.1. Implications for Digital Health

The incorporation of ChatGPT into digital health infrastructures has the potential to
enhance access to care, particularly in underserved or remote settings. ChatGPT-powered
systems can provide immediate, language-simplified explanations of symptoms, treatment
options, and medical terminology, helping bridge health literacy gaps [146,147]. Patients
interacting with online portals, health apps, or digital assistants may benefit from 24/7
support that augments overloaded health systems.

Yet these benefits come with notable risks. Users may mistake ChatGPT’s fluency for
expertise, leading to misdiagnoses, delayed treatment, or misplaced trust in automated ad-
vice. As chatbot-based triage systems become more common, there is a growing need for Al
literacy among patients and clinicians alike. Societal trust in digital health depends not only
on technological performance but also on transparent communication, clear disclaimers,
and strong regulatory oversight to ensure that the use of ChatGPT complements—not
replaces—human judgment.

5.2. Implications for Digital Education

In education, ChatGPT represents both a pedagogical innovation and a potential
disruption to the traditional learning process. Students increasingly rely on ChatGPT to
draft essays, solve equations, and clarify complex topics [148,149]. For some, this enhances
engagement and learning flexibility; for others, it poses a shortcut that undermines critical
thinking and original inquiry [21,150].

The societal implications here are twofold. First, there is concern about the erosion
of student autonomy. The temptation to outsource cognitive effort may weaken essential
skills such as argumentation, synthesis, and academic integrity. Second, there is a growing
digital equity gap. While wealthier institutions may offer guided AI use and infrastructure,
schools with limited resources risk being left behind—exacerbating existing educational
inequalities. As ChatGPT becomes normalized in classrooms, educators must grapple with
the ethics of automation, surveillance, and intellectual development [19,124,125].

5.3. Implications for the Digital Economy

In economic life, ChatGPT’s impact is most evident in labor and productivity. By
automating tasks such as content generation, translation, customer support, and basic data
analysis, ChatGPT is redefining what constitutes skilled labor in the digital economy [61,106].
While this automation can boost efficiency, especially for small businesses and entrepreneurs,
it may also result in job displacement and task deskilling, particularly for entry-level knowl-
edge workers.

The implications extend beyond the workplace. As ChatGPT is integrated into finan-
cial advising, legal drafting, and strategic forecasting, questions arise about accountability
and informational reliability. Errors or hallucinations in Al-generated business content can
lead to misinformed decisions, undermining trust in economic systems. Additionally, the
competitive advantage conferred by ChatGPT may be unevenly distributed, favoring firms
with digital expertise and access to high-quality data while marginalizing those without.

5.4. Cross-Sectoral Issues: Trust, Equity, and Misinformation

Across healthcare, education, and the economy, three cross-cutting societal challenges
stand out:

The first challenge is related to trust. ChatGPT’s linguistic sophistication often masks its
underlying limitations. This creates what some scholars describe as the “Eliza effect” —users
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anthropomorphize the system and assume it “understands” more than it does [151,152]. In
domains where precision and accountability matter, this illusion of intelligence may lead to
poor decision-making or misplaced confidence in Al-generated content.

Second, there is the issue of equity. The benefits of ChatGPT are not evenly distributed.
Communities with limited internet access, outdated hardware, or low digital literacy
face barriers to using such tools effectively [143,153,154]. As governments and institutions
digitize services using LLMs, the risk of exclusion grows—amplifying structural inequalities
along lines of income, geography, and education.

Third, there are challenges related to misinformation. Perhaps the most urgent concern
is ChatGPT’s potential to produce and spread convincing but false information [155,156].
From fictitious citations in academic contexts to persuasive political propaganda, the
model’s outputs can be used—intentionally or unintentionally—to mislead. When inte-
grated into social media platforms or content farms, ChatGPT may accelerate the erosion
of public trust in information systems [155].

Addressing these challenges requires multi-stakeholder collaboration. Regulators
must develop digital-specific policies [157,158]. Educators must teach critical Al liter-
acy [101,102]. Developers must prioritize safety, transparency, and inclusivity. And civil
society must remain vigilant in holding platforms and institutions accountable for how
generative Al reshapes the digital public sphere.

To illustrate the broader consequences of ChatGPT’s integration across digital in-
frastructures, Table 4 summarizes key societal impacts in healthcare, education, and the
economy. The table highlights how issues such as access, equity, misinformation, labor
dynamics, and public trust play out differently across domains. These cross-cutting themes
demonstrate that ChatGPT’s role is not merely technical—it actively shapes institutional
practices, digital participation, and societal norms. Understanding these sector-specific
effects is essential for designing inclusive and resilient Al ecosystems.

Table 4. Societal impacts of ChatGPT by domain.

Theme Healthcare Education Economy
Simplifies language; Expansls Aids SMEs with
personalized
Access 24/7 support for 1 . : content and
earning via Al .
underserved users analysis tools
tutors
Risks excluding May widen Digital divide
Equity low digital literacy achievement gaps limits adoption in
d based on tech .
users smaller firms
access
Al may give Students may Hallucinated data
Misinformation incorrect diagnoses absorb false or can mislead
or advice misleading info business decisions
Reduces admin Automates
. ) Threatens
tasks; risks feedback; risks .
Labor Effects . i entry-level jobs;
replacing human deskilling educa- . .
shifts skill demands
engagement tors/students
Chatbots may Overuse may cause Opaque outputs
Trust erode confidencein  doubt in student reduce faith in
care quality authorship Al-driven strategies

These societal impacts underscore the need for proactive, interdisciplinary approaches
to guide ChatGPT’s development and deployment. As the technology continues to evolve,
researchers, practitioners, and policymakers must not only respond to current challenges
but also anticipate future ones. The following section outlines key research priorities that
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address both domain-specific needs and broader questions of governance, equity, and
technological advancement in a rapidly transforming digital landscape.

6. Future Research Directions

As ChatGPT becomes increasingly embedded in digital infrastructures, there is an
urgent need for sector-specific, evidence-driven research to evaluate its real-world impli-
cations. This section outlines key priorities in digital health, education, and the economy,
followed by cross-cutting areas that span domains and raise important questions of design,
governance, and sustainability.

6.1. Research Priorities in Digital Health

In the domain of digital health, future research should focus on the clinical relevance,
safety, and regulatory compatibility of ChatGPT-powered tools. Studies are needed to
assess the accuracy of Al-generated summaries and recommendations, especially in diverse
patient populations and across different languages, health conditions, and literacy lev-
els [159]. Investigations into how patients experience trust, comprehension, and emotional
support when interacting with health chatbots will be essential, particularly in mental
health and chronic care contexts. In parallel, technical research should explore privacy-
preserving architectures—such as federated learning or on-device processing [160]—that
enable the use of LLMs in clinical environments while ensuring compliance with legal
frameworks like HIPAA and GDPR. Understanding how ChatGPT can support, rather than
displace, the therapeutic relationship remains a key ethical and empirical challenge.

6.2. Research Priorities in Digital Education

In education, researchers should examine how ChatGPT is changing the nature of
learning, assessment, and pedagogical design in digitally connected classrooms [21,22].
Longitudinal studies will be important to evaluate the impact of sustained Al access on
student outcomes, including knowledge retention, critical thinking, and academic integrity.
Further research is needed into how ChatGPT is integrated into learning management
systems [161], where it may assist with personalized feedback, formative assessment, and
curriculum development. Prompt engineering and instructional scaffolding techniques
warrant closer study as tools for helping students learn with Al rather than simply by-
passing effort [162]. Equity considerations should remain central: the effects of ChatGPT
may differ substantially based on students” educational backgrounds, digital fluency, and
institutional resources.

6.3. Research Priorities in the Digital Economy

Within the economic domain, future research should focus on how ChatGPT is trans-
forming knowledge work, labor dynamics, and organizational decision-making [163].
Studies are needed to quantify productivity impacts in fields such as customer support,
marketing, and financial forecasting, and to assess the reliability and transparency of Al-
generated business content. Researchers should also examine how small and medium-sized
enterprises adopt ChatGPT, including the barriers they face, the benefits they derive, and
the ethical concerns that arise [164,165]. The broader impact of automation on employ-
ment and professional identity is another pressing issue [29,166]: as ChatGPT alters the
expectations and skill requirements of various roles, more empirical work is required to
understand patterns of displacement, upskilling, and workforce stratification.

6.4. Cross-Cutting Research Needs

Beyond sector-specific concerns, several cross-cutting research areas are emerging
as critical for responsible Al development. First, bias mitigation remains a central chal-
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lenge [5,13]. Researchers must investigate how biases are encoded through training data,
interface design, and reinforcement processes—and develop interventions to minimize
harm, especially in sensitive domains. Second, explainability and transparency deserve
focused attention [167], particularly in applications where users must be able to interrogate
the reasoning behind Al outputs. Third, there is a growing need for research on governance
and regulation, including studies on how institutions and governments can design safe-
guards, accountability mechanisms, and disclosure standards for ChatGPT in public-facing
digital services [168]. Finally, the environmental implications of generative Al warrant
urgent investigation [142,169]. The training and deployment of large models consume
significant energy and water resources, raising questions about their sustainability, carbon
footprint, and potential trade-offs with other social goals [170].

Meeting these research needs will require methodological diversity and interdisci-
plinary collaboration. Combining user-centered design, computational auditing, ethno-
graphic fieldwork, and experimental evaluation will help ensure that insights are both
robust and grounded in real-world contexts. Collaboration across fields—linking education,
healthcare, law, computer science, economics, and ethics—will be essential to guide Chat-
GPT’s evolution in ways that are inclusive, transparent, and aligned with public values.

To support responsible Al development, future research must address both technical
limitations and broader societal demands. As shown in Table 5, priority areas vary across
sectors but converge around themes such as trust, bias mitigation, privacy, and sustain-
ability. Healthcare requires validation for clinical safety and diverse user needs; education
calls for studies on learning outcomes and equitable access; and the economy demands
scrutiny of Al-generated decisions and data governance. Cross-cutting concerns, such as
multimodal capabilities and environmental impact, highlight the need for interdisciplinary
collaboration to guide ChatGPT’s evolution in complex digital environments.

Table 5. Future research priorities by domain.

Focus Area Healthcare Education Economy
. Test output
Clinical Safety and accuracy, support N/A N/A
Trust .
diverse users
Study Al’s impact

Learning and on retention,

Equity N/A fairness, and N/A
assessments
Assess
. 1 Al-generated
Business Reliability N/A N/A content and
decision logic
. . . Analyze feedback Detect bias in
. e Examine diagnostic . - . .
Bias Mitigation bias bias by hiring or financial
group/subject tools
Privacy and Ensure Address student ~ Prevent proprietary
HIPAA/GDPR .
Governance . data protection data leaks
compliance
Evaluate Integrate Al literacy ~ Balance Al benefits
Sustainability energy/water and sustainability =~ with environmental
impact of Al tools in curricula costs
. . Explore Test multimodal Al Use Al across
Multimodality and L . formats in
. voice/image for for tutoring and
Reasoning . . market/customer
clinical use learning

analytics
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Addressing these research priorities will be essential as ChatGPT becomes further
embedded in the digital infrastructures of daily life. However, research alone is not
sufficient. Realizing the benefits of generative Al while minimizing its risks will require
coordinated efforts across sectors—uniting technological innovation with thoughtful policy,
ethical reflection, and inclusive design. The concluding section reflects on these broader
implications and outlines how this review contributes to ongoing debates about Al, society,
and digital transformation.

7. Conclusions
7.1. Summary and Contributions

This review has examined ChatGPT’s evolution and its impact across three critical
domains—digital health, education, and the economy—where the technology is actively
reshaping workflows, roles, and expectations. In healthcare, ChatGPT is being used to
simplify medical communication, assist with documentation, and offer mental health
support. In education, it is transforming how students engage with content and how
educators design assessment and feedback. In the economy, the model is increasingly
integrated into business operations, customer service, and knowledge work. These sectoral
shifts reflect ChatGPT’s broader role in accelerating digital transformation.

By focusing on these domains, this review makes several contributions. First, it offers
a synthesized and updated overview of the current literature, helping to map out the uses,
risks, and limitations of ChatGPT as it becomes embedded in key digital infrastructures.
Second, it emphasizes the importance of domain-specific analysis rather than generaliz-
ing across all possible use cases—providing nuance that is often missing in broader Al
commentary. Third, the review brings ethical, social, and governance considerations into
focus, demonstrating that the implications of generative Al are not just technical but deeply
societal [171]. Finally, by foregrounding the digital context, this work aligns with the
growing need to understand Al not in isolation, but as a driver of transformation within
platformized, data-intensive environments [28].

7.2. Limitations and Future Research Directions

This review is narrative in nature [10,11], and while it captures a wide range of recent
literature and use cases, it does not follow a systematic review protocol. As such, the
selection of sources may reflect some degree of selection bias, and the analysis remains
necessarily interpretive. Moreover, given the pace of development in generative Al, some
findings may become outdated quickly as new model iterations and applications emerge.
The focus on ChatGPT also means that other important models—such as Gemini, Claude,
or LLaMA—are not discussed in detail, though many of the insights presented here may
extend to those systems as well.

Future research should address these limitations by employing more systematic meth-
ods, such as meta-analyses or empirical user studies, to test and validate the claims that
currently rest on emerging or exploratory evidence. There is also a need for longitudinal
research that tracks the evolving use and societal effects of ChatGPT over time. Beyond
method, future work should continue to explore the intersection of generative Al with
regulatory design, institutional governance, and platform-specific integration [172]. Re-
searchers should also pay closer attention to equity and sustainability, ensuring that access
to generative Al technologies does not reproduce or deepen existing social divides, and
that the environmental costs of scaling Al are better understood and managed [173].

In sum, while ChatGPT holds significant potential to enhance access, productivity,
and creativity across sectors, its responsible use will depend on the coordinated efforts
of developers, educators, healthcare professionals, policymakers, and researchers. By
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identifying emerging patterns, ethical tensions, and open questions, this review contributes
to a growing body of critical scholarship aimed at understanding and guiding the future of
generative AL
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