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ABSTRACT

Artificial Intelligence (Al) has emerged as a transformative technology in the healthcare sector,
offering significant opportunities to improve medical services, research, and patient care. Al-based
technologies such as machine learning, deep learning, and natural language processing are
increasingly used in various healthcare applications, including medical imaging, diagnostics, drug
discovery, vaccine development, virtual patient care, and rehabilitation. These technologies also
assist healthcare professionals in improving patient engagement, treatment adherence, and
administrative efficiency. Al-driven systems can analyze large and complex datasets, support clinical
decision-making, and reduce the workload of healthcare professionals. Despite these benefits, the
adoption of Al in healthcare presents several challenges. Ethical and social concerns such as data
privacy, security, algorithmic bias, accountability, and transparency remain major obstacles.
Governance and regulatory frameworks are also required to ensure the safe and responsible use of
Al technologies in clinical environments. In addition, technical limitations including data
availability, model reliability, interpretability issues, and infrastructure costs may hinder the
widespread implementation of Al systems. This article reviews the major applications of artificial
intelligence in healthcare and highlights the ethical, governance, and technical challenges
associated with its use. It also discusses the disadvantages and limitations of Al technologies and
emphasizes the importance of developing responsible Al frameworks that align technological
advancements with human values and healthcare needs. The study concludes that while Al has the
potential to significantly enhance healthcare systems, careful planning, regulatory oversight, and
collaboration between healthcare professionals and technology experts are essential to ensure its
safe and effective integration.
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Introduction

Challenges Faced by Al Utilization in Healthcare
Ethical and Social Challenges

Several ethical and social disputes raised by artificial intelligence overlap with those
associated with a high reliance on technology, automation, and extensive data usage.
Concerns also arise from the increasing use of telehealth and assistive technologies. As the
effectiveness of Al increases, several ethical concerns emerge, including accountability
when Al is used in decision-making, the possibility of erroneous judgments by Al systems,
authentication issues related to Al outputs, protection of sensitive data, intrinsic biases in the
datasets used to train Al systems, and maintaining public confidence in the development and
benefits of Al technologies. Additional concerns include the potential influence of Al on the
sense of dignity and social interaction in care settings, implications for healthcare
professionals’ roles and required skills, and the possibility of Al being used for malicious
purposes.
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Furthermore, safety and reliability issues may arise when Al is used to deliver treatment,
support decision-making, or control healthcare equipment. Al systems may produce errors
that are difficult to detect and may lead to adverse outcomes with serious consequences. For
example, an Al application predicting pneumonia-related complications mistakenly advised
physicians to discharge patients with asthma because it failed to consider related clinical
information.

Transparency and accountability are also significant concerns. Questions arise regarding
responsibility for Al-based decisions and compensation for individuals who may be
negatively affected by such decisions. Issues related to authentication of Al outputs,
recognition of errors, and identification of biases in data are particularly relevant in machine
learning systems. These systems are often considered non-transparent because they
continuously update their internal rules and boundaries as they learn from new data.

Explainability represents another major challenge in the practical implementation of Al. To
address this issue, a specialized field known as Explainable Artificial Intelligence (XAl) has
emerged. XAl aims to improve understanding of Al-based applications and enhance their
acceptance in critical decision-making domains. The internal mechanisms of many Al
systems are often complex and difficult for humans to interpret, which may reduce trust in
Al-driven decisions. XAl attempts to make these internal processes more transparent and
understandable so that users can better trust and interpret Al outcomes.

XAl consists of a collection of techniques that help users understand and trust the outputs
produced by machine learning algorithms. In healthcare, both physicians and patients can
better understand diagnostic outcomes when XAl methods explain the reasoning behind Al-
assisted diagnoses. Research has shown that XAl can strengthen trust in Al systems by
providing visual feedback regarding the factors that influence model predictions. Other
studies have shown that XAI methods can improve radiologists’ trust in automated image
classification systems by offering visual insights into the decision-making process.

In addition, Al systems may perform poorly when sufficient data are unavailable or when
collecting digital data is challenging. This situation may particularly affect individuals who
are underrepresented in clinical trials or those suffering from rare diseases. During the
training process, Al systems may replicate or even amplify biases present in the training
data. If datasets do not represent the broader population, the resulting Al systems may
produce unfair or biased decisions that reflect broader social inequalities.

Healthcare Al applications also face challenges related to data privacy and security because
they rely on sensitive patient data that are protected by strict legal regulations. Although Al
technologies can also help detect cyberattacks and improve security systems, Al platforms
themselves may be targeted by hackers seeking access to confidential health information. In
addition, Al systems may be manipulated by introducing biased or false data, which can be
difficult to detect.
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Ethical concerns associated with clinical Al applications include issues of privacy, safety,
security, informed consent, access to healthcare technologies, cost, and effectiveness.
Therefore, fundamental medical ethical principles—such as beneficence, autonomy, equity,
and non-maleficence—must be carefully considered before integrating Al into healthcare
systems.

Governance Challenges

As the implementation of Al technologies in healthcare increases, there is a growing need
for effective governance frameworks to address regulatory, ethical, and trust-related
concerns. Governance at the hospital level provides an opportunity to manage these
challenges more effectively during the implementation and operation of Al systems.

Research has highlighted that governance of Al technologies at the healthcare system level
is essential for ensuring patient safety and maintaining accountability within healthcare
organizations. Effective governance structures can also improve clinicians’ confidence in Al
systems, increase acceptance of these technologies, and enable meaningful improvements in
healthcare outcomes. A comprehensive governance framework should address challenges
across clinical, operational, and leadership domains when deploying Al-based healthcare
applications.

Acrtificial intelligence is increasingly being used in areas that require strong regulatory
oversight, including healthcare research, data privacy, and clinical practice. However, the
rapid development and commercialization of Al technologies may challenge existing
regulatory frameworks. Therefore, national and international regulatory systems are required
to ensure that Al applications in healthcare operate according to established ethical and legal
standards.

For example, international regulations such as the General Data Protection Regulation
(GDPR) were developed to protect personal data and regulate data processing practices.
GDPR safeguards personal data handled by organizations operating within the European
Union and serves as a model for data protection reforms in other countries.

More recently, regulatory initiatives such as the Artificial Intelligence Act have been
introduced to address potential risks associated with the widespread adoption of Al
technologies. These regulations aim to encourage responsible Al innovation while
preventing or reducing potential harms related to high-risk Al applications. Under such
regulatory frameworks, high-risk Al systems are required to undergo evaluation before
deployment and continuous monitoring after implementation to ensure compliance with
regulatory standards.

Technical Challenges

From a technical perspective, Al models must be designed with simplicity and usability in
mind so that healthcare professionals can operate them effectively. However, several barriers
exist to implementing Al systems in healthcare environments. These include insufficient
technological infrastructure, limited capacity to develop and maintain Al systems, and the
high cost associated with storing and managing large datasets required for Al research.
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Al algorithms may also experience several technical limitations, including bias, vulnerability
to manipulation, and poor performance when applied outside the domain for which they were
originally trained. Other challenges include dataset shifts, the possibility of algorithms
learning confounding relationships instead of meaningful clinical signals, unintended biases
in clinical data, and difficulties in interpreting algorithmic outputs.

Healthcare providers must therefore develop strategic implementation plans that address
issues related to technological infrastructure, financial costs, and training requirements for
healthcare professionals.

Healthcare professionals may also hesitate to adopt Al-based clinical decision support
systems because of uncertainty about potential risks and lack of familiarity with Al
technologies. This lack of understanding represents a significant barrier to widespread Al
adoption. In response, explainable Al solutions are increasingly emphasized to improve trust
and promote adoption among healthcare practitioners.

Studies have also identified several factors influencing clinicians’ attitudes toward Al,
including perceived risks, trust in technology, workload considerations, and willingness to
receive Al-related training. The lack of clear accountability for Al decisions has also been
identified as a barrier to adoption. For this reason, integrating Al education into medical and
nursing curricula has been recommended to ensure that healthcare professionals can safely
and effectively use these technologies.

Al systems operate by processing input data and generating outputs, similar to how the
human brain processes information. However, healthcare professionals often cannot fully
understand how Al systems reach their conclusions. This lack of transparency is commonly
referred to as the black-box problem. Because of this issue, assigning responsibility for errors
in Al-assisted decisions becomes challenging.

To address this challenge, it is important to develop policies and frameworks that protect
healthcare professionals while ensuring responsible Al use. Improving healthcare
professionals’ understanding of Al risks and performance expectations is also essential. Al
systems should provide user-friendly interfaces and present information in a clinically
meaningful way. Moreover, all stakeholders—including healthcare providers, patients, and
policymakers—should be involved in the design and implementation of Al systems to ensure
that they address real clinical needs.

Disadvantages of Al in Healthcare

Large datasets are essential for machine learning and deep learning models to perform
accurate classification and prediction tasks. However, the healthcare sector faces challenges
related to data accessibility because patient records are confidential and healthcare
organizations are often reluctant to share data. Additionally, once data are used to train an
algorithm, they may not be easily accessible for further analysis.

Although machine learning systems can continuously improve as additional data become
available, organizational resistance and privacy concerns may limit the availability of such
data. Al-based healthcare applications also raise concerns about data privacy and
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cybersecurity. Health records are valuable targets for cyberattacks because they contain
sensitive personal and medical information. Therefore, protecting the confidentiality of
health data is critically important.

Another technical limitation is the problem of overfitting, which occurs when an algorithm
learns specific relationships within the training dataset that do not apply to broader
populations. As a result, the algorithm may generate inaccurate predictions when applied to
new data. Data leakage is another issue in which the algorithm unintentionally uses
information that should not be available during the prediction process, leading to artificially
high accuracy during training.

Deep learning models may also struggle to provide clear explanations for their predictions.
This limitation makes it difficult for experts to understand the reasoning behind algorithmic
decisions and creates challenges for legal accountability when incorrect recommendations
occur. The black-box nature of many Al systems may also reduce public trust in healthcare
technologies.

Healthcare professionals may also fear that Al technologies could reduce employment
opportunities or replace certain roles. At the same time, the healthcare workforce may require
retraining and adaptation to work alongside Al systems. Another challenge is the financial
cost associated with developing Al systems and training healthcare professionals to use them
effectively.

In addition, limited experimental evidence from clinical trials evaluating Al-based medical
interventions remains a barrier to widespread adoption. Much Al research has been
conducted in controlled or non-clinical environments, which may limit the generalization of
findings to real healthcare settings. Institutions may therefore hesitate to adopt Al-based
solutions due to limited empirical evidence and concerns regarding research quality.

Other general disadvantages of Al include the high cost of development, potential reduction
in human effort and creativity, possible unemployment due to automation of repetitive tasks,
and the absence of emotional intelligence and creativity in machines.

Conclusions

Acrtificial intelligence technologies are increasingly used across a wide range of healthcare
applications. These technologies support medical imaging and diagnostics, pandemic
management, virtual patient care, patient engagement and treatment adherence,
administrative workflow optimization, drug and vaccine development, exercise monitoring,
gait analysis, and technology-assisted rehabilitation. Despite these benefits, Al also faces
significant technical, ethical, and governance challenges as it continues to evolve in
healthcare environments. Al systems rely on sensitive patient data, which raises concerns
regarding data privacy and security. The effectiveness of Al solutions may also be limited
by the quality and availability of healthcare data and by the inability of Al systems to
replicate certain human characteristics, such as empathy and compassion.

Although Al can significantly enhance efficiency and support medical decision-making, it
cannot replace the human relationships that are fundamental to healthcare teamwork and

115|Page



patient care. Human collaboration, emotional understanding, and leadership remain essential
components of healthcare delivery.

A key challenge for the future governance of Al technologies will be ensuring that these
systems are developed and implemented in ways that align with human values while
addressing technical, ethical, and social considerations.

This study contributes to existing literature by summarizing the applications of Al in medical
imaging and diagnostics, virtual patient care, drug discovery, patient engagement and
adherence, rehabilitation, and healthcare administration. It also highlights the ethical, social,
governance, and technical challenges faced by healthcare professionals in adopting Al
technologies.

Future Recommendation

Because this study is based on a general literature review, future research could focus on
conducting a more comprehensive systematic review to provide deeper insights into this
topic. Future studies may also conduct cross-sectional surveys among healthcare
professionals to collect primary data and better understand the key challenges and
opportunities related to Al adoption in healthcare.
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