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Abstract

Introduction: Artificial intelligence (Al) is
revolutionizing healthcare by enhancing
clinical research and patient care. Al employs
techniques such as machine learning and deep
learning to process extensive datasets
efficiently. This enables early diagnoses,
personalized treatments, and efficient resource
management. Al and its applications extend to
drug development, diagnostic imaging,
operational efficiency, and public health
surveillance. The COVID-19 pandemic further
showcased AI’s potential in vaccine
development and outbreak monitoring,
emphasizing its integral role in reshaping
healthcare systems globally.

Objective: The objective of this review is to
evaluate the methodologies, findings, and
challenges in studies on Al applications in
healthcare and resource management. It aims
to identify trends, gaps, and barriers to
successful Al integration and implementation.

Methods: This study used a systematic
literature review to assess the impact of Al on
healthcare management from 2019 to 2024.
The process involved defining a strategy,
applying inclusion and exclusion criteria, and
screening studies systematically. Searches
were conducted in databases like PubMed,
ScienceDirect, and Scopus using terms such as
"artificial intelligence™ and "healthcare.” The
PRISMA framework guided study selection,
with duplicates removed using software and
manual checks. Data was extracted and
categorized into key themes for analysis. The
methodology ensured transparency, rigor, and

a comprehensive review of Al’s role in
improving healthcare administration.

Results: The review identifies significant
findings, noting a surge in research activity
from 2021 to 2022, indicative of increasing
interest in AI’s healthcare applications.
Methodologically, most studies employed
literature reviews, systematic reviews, and
data-driven techniques, with Al models and
emerging technologies prominently featured.
International collaboration was notable, with
contributions from China, Italy, and the United
States leading global efforts. Critical findings
demonstrated Al's impact on diagnostic
precision, disease management, and healthcare
efficiency. However, challenges such as
privacy  concerns,  ethical  dilemmas,
integration complexities, and data security
issues persist, especially in emerging
applications like 1oHT (Internet of Healthcare
things) and blockchain. These findings
emphasize the transformative potential of Al
while underscoring the need for robust
frameworks to address its multifaceted
challenges.

Conclusion: The review demonstrates Al's
transformative  potential in  improving
diagnostic precision, resource management,
and patient care across healthcare domains.

Keywords: Artificial intelligence, clinical
research, healthcare, deep learning, blockchain,
healthcare management
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Acrtificial intelligence (Al) is an evolving field
of computer science aimed at developing
machines capable of performing tasks that
typically require human intelligence. It is
revolutionizing in clinical research and health
care by offering many opportunities to enhance
patient care and increase new therapies, and
medical processes. The machines are
programmed by  stimulating  human
intelligence and they can learn, think, and
make decisions. Deep learning, natural
language processing, and machine learning are
the various Al techniques [1,2].

The ability of Al to process large amounts of
data with high accuracy and speed makes it a
potential tool in healthcare and clinical
research. By predicting the outcomes of
patients and early diagnosis, personalizing the
treatment plan, and improving the clinical trial
design, Al reshapes the healthcare practice and
how it is studied. As healthcare systems
struggle with growing expenses, a shortage of
workers, and an aging world population,
artificial intelligence (Al) presents a way to
increase accessibility and efficiency while
upholding high standards of care [2,3].

Cybersecurity

Gene Editing

Figure 1: Applications of Artificial Intelligence in Healthcare and Clinical Research

Al in healthcare
Development of drugs is a more complex
process, and Al can be used in this process. For

example, Al models can be utilized to
determine  how chemical compounds'
structures impact their functionality in

biological organisms. They are also utilized in
developing new drugs and aid in the prediction
of the physiological process of drugs [2, 3].

Al demonstrates remarkable diagnostic
accuracy, often surpassing radiologists in
identifying anomalies in MRIs, CT scans, and
X-rays. They can even analyze health records
and detect chronic diseases, that help in early
diagnosis and management of the disease [4].

Personalized medicine was developed by Al in
treatment planning, where the treatment is
based on lifestyle, genetic factors, and
previous history. It helps clinicians by
reducing errors and improving treatment
outcomes. Additionally, Al is revolutionizing
operational facets of healthcare, like
improving hospital operations, forecasting
patient admissions, and allocating resources
optimally [3,4].

Al plays an important role in public health by
monitoring disease outbreaks, analyzing health
trends, and supporting the vaccine campaign.
Because machine learning algorithms were
used to track virus alterations, predict case
surges, and expedite vaccine development, the
COVID-19 pandemic  highlighted the
importance of Al in healthcare [5].
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Al in clinical research

Gathering of information for testing: The
major challenge in conducting clinical research
is to manage and analyze the huge amount of
data collected. The patient must provide the
data voluntarily, and the quality of the data is
assessed by Al and determine whether it meets
the inclusion criteria of the trial which helps in
reducing incomplete or poorly constructed
submissions. Using electronic health records
and demographic data, Al can identify the
eligible patients for the study and include them
in the clinical trial with high precision. It
enables the collection and analysis of data
thereby increasing the efficiency of the trial
and ensuring the safety of patients. Al has an
impact on post-market surveillance as well,
helping to keep an eye on the effectiveness and
safety of licensed treatments. Al assists with
detecting possible safety issues early on by
examining adverse event reports and facts,
guaranteeing that patient outcomes from
interventions continue to be favorable [5, 6].

Patient education is one of the emerging
technologies of Al. Al-driven chatbots are
available in numerous healthcare contexts like
cessation of smoking, dietary
recommendations, and cognitive therapy. An
integral part of healthcare is patient education

Inclusion and Exclusion Criteria
Inclusion

e This study was written in English, the
main scientific language, and covered Al
adoption topics in full.

e This study investigated open-access and
subscription publications, emphasizing
open-access for accessibility.

e It presented empirical studies on
healthcare Al adoption factors to inform
Al integration.

e This study included papers published
from 2019 to 2024 academic journals.

e To understand Al's diverse impact on
healthcare management, examined

as it helps in understanding medical diagnosis,
preventive strategies, and management [7, 8].

Method

Research Design

This study conducted a systematic literature review
to examine how artificial intelligence affects
healthcare administration and how it varies by time
and place. The methodological process includes
developing the study strategy, applying inclusion
and exclusion criteria, screening investigations,
and extracting and analyzing data. The process is
clear, transparent, and reproducible because this
document includes each step.

Search Strategy

To conduct this study, it used electronic databases
for peer-reviewed studies that were published from
2019 to 2024, a period of global health challenges.
The databases chosen were Google Scholar,
ScienceDirect, Scopus, PubMed, IEEE Xplore, and
Springer.  The search terms were “artificial
intelligence”,  “healthcare”, and  “hospital
management” with AND and OR. The search
criteria included article titles, abstracts, and
keywords. This multi-database strategy was
implemented to reduce the likelihood of excluding
pertinent studies and adhering to established
procedures in systematic research  within
healthcare information systems.

Inclusion Criteria

computer science, social sciences,
business management, economics,
econometrics, and finance.

Exclusion Criteria

e This study excluded those articles that did
not meet these standards.

e This methodology was desired to
guarantee the incorporation of substantial
and pertinent contributions, restricting the
scope to high-quality and accessible
sources to deliver a thorough and detailed
analysis of Al's influence on healthcare
administration.
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Screening and Selection

A methodical strategy was used to identify and
eliminate duplicates. Orange 3.36.2 was used to
remove exact duplicates, focusing on the title and
author. This was succeeded by manually
examining the remaining articles to guarantee that
no duplicates were missed. Articles that passed this
examination were reviewed in full text using
specified inclusion and exclusion criteria.
Applying the inclusion criteria and eliminating
duplicates, all five authors independently reviewed
the texts of the chosen papers. The evaluations
were addressed at the following group sessions,
and any inconsistencies were reconciled through a
consensus approach. This approach ensured that
interpretations and findings represented the team's
judgment, improving article rating consistency and
transparency.

Data Extraction and Analysis

Data extraction involved capturing key information
on Al use in healthcare management, adoption
factors, effectiveness, and study outcomes.
Recurring themes and patterns were categorized
into five main topics. The PRISMA guidelines
ensured the rigor and reliability of the review
process.

Results

The studies employed a variety of methodologies
to address their objectives. Qualitative and
guantitative analysis ([9], [20], [21], [27], [28],
[32]) were common for evaluating attitudes,
behaviors, and perceptions. Literature reviews
([10], [12], [15], [25], [43], [45], [48], [51], [53],
[71]) dominated exploratory studies, highlighting
knowledge gaps and offering conceptual
frameworks. Systematic reviews ([11], [13], [14],
[16], [18], [39], [74]) provided in-depth insights
into specific domains like explainable Al or
algorithm performance. Studies employing data
analysis and statistical techniques ([26], [31], [58],
[59], [70], [72], [73], [75], [77], [84]) focused on
empirical validations and predictive modelling. Al-
based approaches ([19], [36], [40], [42], [44], [52],
[60], [62], [63], [65], [66], [67], [78], [80], [81],

[83], [87]) were pivotal in advancing technological
solutions. Experimental studies ([22], [23], [55])
and emerging technologies ([33], [34], [35], [50],
[54], [68], [69], [82], [85], [86]) emphasized
innovation. Combination methods ([38], [46], [47],
[49], [76]) integrated diverse techniques,
illustrating  multidimensional  problem-solving
approaches (Table 1).

Table 1: Methodologies implemented in the
included studies
Studies

Methodology
Qualitative and
Quantitative

[9]. [20], [21], [27], [28], [32]

Analysis

Literature [10], [12], [15], [25], [43], [45].
Review [48], [51], [53], [71]

Systematic [11], [13], [14], [16], [18], [39].

Review [74]

Data Analysis
o [26], [31], [58], [59], [70], [72],
and Statistical (73], (751, [77], [84]

Techniques
Use of
i [19], [36], [40], [42], [44], [52],
Artificial 1 6o, [62J, [63], [65, [66], [67],
Intelligence
(Al) models [78], [80], [81], [83], [87]
Experimental
ans‘iu%?fe [22], [23], [55]
Research
Meta-Analysis [24]
Use of
. [33], [34], [35], [50], [54], [68],
e | ol ], 51 o
Combinatton [38], [46], [47], [49], [76]

The studies demonstrated diverse findings in
Al applications and challenges. For instance,
[9] revealed positive attitudes towards Al but
raised concerns about privacy and doctor-
patient relationships. Studies such as [12] and
[13] underscored the potential of Al to enhance
diagnostic precision while highlighting ethical
and monitoring challenges. Meanwhile, [14]
and [16] identified Al's role as a support tool
in clinical decisions but emphasized the need
for  diverse  perspectives.  Stakeholder
involvement ([17]) and workflow optimization
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([19], [26]) showcased Al's organizational
benefits but stressed integration issues.
Additionally, [20] and [29] discussed AI’s  technical, and infrastructural challenges (Table
implications for risk management and 2).

diagnostic accuracy, noting privacy and

technical limitations. Across these studies, the

Table 2: Findings and Challenges of Studies on Al for quality assurance, stakeholder
engagement and Healthcare response

findings underline AI’s transformative
potential while exposing significant ethical,

Findings/Results Challenges Studies
Positive attitude towards Al, concerns about data Concerns about privacy and impact on doctor- [9]
and personal contact patient relationship
Importance of quality control measures and Challenges in implementation and maintaining [10]
accountability quality
Challenges and solutions for diversity and Issues of diversity and inclusion in design and [11]
inclusion in Al development
Potential of Al to improve diagnostic precision Ethical and practical issues in integrating Al [12]
Importance of continuous monitoring of Al Challenges in monitoring and updating [13]
algorithms algorithms
Al as a support tool in clinical decisions Need to consider multiple perspectives [[11%]]7
Effectiveness of SG.US. in diagnosis and Importance of adding Al to improve accuracy [15]
monitoring
Need for involvement of various stakeholders Importance of an ethical and sustainable [17]
approach
Al assists in diagnosis and management of IBS Specificity and accuracy of certain algorithms [18]
Workflow optimization Integration with existing practices [[12%]]’
Risk management awareness Data privacy and security [20]
Technology adoption in various sectors Access equity [21]
Reduction of contamination risk Economic and psychological considerations [[2322]]’
Improved diagnostic precision Technical and ethical limits [23]
Innovations in pharmacological therapies Data complexity and interpretation [24]
Potential in mental health management Accessibility and privacy [25]
Improved technological awareness Risk classification [27]
Acceleration of technology adoption Ethical and legal implications [28]
Improved diagnostic accuracy Data privacy issues [29]
Improved efficiency in remote care Connectivity and access issues [30]
Effective epidemic monitoring Data security issues [31]
Efficiency in surgical procedures Economic and psychological considerations [32]

Al's applications in technological innovations
were observed in areas such as skill
enhancement ([33], [34]) and efficient
frameworks ([38], [50]). While significant
progress was noted, challenges emerged in
integrating and validating technologies in real-
world settings. Enhanced disease management
([35], [51], [52], [67]) faced hurdles related to

data privacy and model complexity. Studies on
Al models ([46], [47], [62], [66]) stressed the
need for interpretability and adaptation to
healthcare contexts. Meanwhile, [39], [44],
and [58] highlighted improved predictions and
resource  optimization but encountered
integration and stakeholder issues. Emerging
technologies like blockchain and loMT
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(Internet of Medical Things) ([43], [64], [65])
offered secure solutions yet posed scalability
and deployment challenges. Collectively, the

identified significant regulatory, technical, and
ethical obstacles (Table 3).

studies showed advancements

in Al yet

Table 3: Findings and Challenges of Studies on Al for technological innovations, Al in
enhancing healthcare and Security and Intelligent Platforms

Findings/Results

Challenges

Studies

Improvement in skills, frameworks,
and efficiency

Integration and validation of frameworks,
technologies, and processes

[33], [34], [38], [50]

Enhanced disease management and
diagnosis

Data privacy, technology integration, and
model complexity

[35], [51], [52], [33],
[54], [67]

Efficient use of Al and digital
technologies

Addressing algorithmic bias, privacy, and
system interoperability

[36], [37], [40], [41],
[42], [63], [68]

Development of healthcare-specific
Al models

Ensuring accuracy, interpretability, and
adapting models to real-world challenges

[46], [47], [62], [66],
[69]

Improved prediction, optimization,
and resource allocation

Challenges with data integration, regulatory
issues, and stakeholder collaboration [59]

[39], [44], [45], [58],

Integration of emerging technologies
like blockchain and loMT

Data security, effective deployment, and

[43], [55], [56], [64],
scalability [65]

Improvements in clinical
management and telemedicine

Stakeholder collaboration, data integration,
and post-pandemic adjustments [70]

[49], [53], [60], [61],

Development of privacy-preserving
systems for sensitive data

Addressing encryption challenges and
compliance with ethical standards

[68], [69], [67]

Mapping and reviewing trends in
healthcare Al research

Identifying gaps, evolving techniques, and
addressing implementation challenges

[64], [71]

The findings from studies on Al for resource
management spanned several categories. Data-
driven healthcare studies ([72], [84], [86])
focused on intelligent decision-making
systems, resource optimization, and ontology
development, showcasing AI’s ability to
streamline complex processes. Al applications
([74], [76], [77], [78], [85]) demonstrated
improved efficiency, pattern recognition, and
predictive capabilities but also revealed
diverse use cases and public perceptions.

Studies on healthcare management ([79], [81],
[82], [87]) illustrated the importance of
frameworks for digitalization, federated
learning, and enhanced security. Additionally,
elderly care ([80]) and healthcare efficiency
([73], [75]) highlighted the potential of IoHT
and Al in improving performance and resource
allocation. These findings illustrate Al's
transformative role while showcasing its broad
applicability (Table 4).

Table 4. Findings of included studies on Al and resource management in healthcare

| Category |

Findings | Studies |
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Data-Driven Healthcare Intelligent decision-making systems developed [72]
Data-based decision making for resource management [84]
Development of a common integrated ontology [86]
Al Applications Use of XAl methods in various healthcare contexts [74]
Improved efficiency and patient outcomes [76]
Performance projections and provider attitudes [77]
Pattern recognition in presence and absence classes [78]
Positive Al expectations and concerns [85]
Healthcare Management Proposal for digitalization plans [79], [87]
FL approaches improving privacy and security [81]
Healthcare 5.0 security framework proposed [82]
Elderly Care Development of IoHT-CLS system for elderly care management | [80]
Healthcare Efficiency Provider performance and social influences [73]
Technical efficiency assessment [75]
The challenges identified in the studies span  federated learning and  digitalization
multiple categories. In data-driven healthcare ~ frameworks. Elderly care ([80]) faced

([72], [84], [86]), inconsistencies in healthcare
needs, data management, and security emerged
as critical barriers. Al applications ([74], [76],
[77], [78], [85]) faced challenges related to
diversity in applications, privacy, and
interpretability, reflecting the complexities of
integrating Al into healthcare systems.
Healthcare management ([79], [81], [87])
revealed issues with technology adoption and
standardization, particularly in implementing

integration hurdles with IoHT technologies,
while healthcare efficiency ([75]) struggled to
balance cost-effectiveness and resource
allocation. These challenges underscore the
multifaceted barriers to leveraging Al for
resource management and emphasize the need
for comprehensive strategies to overcome
them (Table 5).

Table 5: Challenges of included studies on Al and resource management in healthcare

Category Challenges Studies
Data-Driven Healthcare Inconsistency of healthcare needs and resources [72]
Implementation in complex healthcare contexts [84]
Data management and security threats [86]
Al Applications Diversity of applications and interpretation of XAl results [74]
Al integration, privacy, and ethics [76]

Provider support and Al infrastructure [73], [77]
Enhancing CVD detection using AIDSS-CDDC [78]
Involvement of patients and public opinions [85]

Healthcare Management Adoption and integration of new technologies [79], [87]
Communication and standardization for FL implementation | [81]
Elderly Care Integration of IoHT technologies [80]
Healthcare Efficiency Balancing cost-efficiency and resource management [75]

Discussion

With its promise to improve precision,
effectiveness, and creativity in a variety of
fields, artificial intelligence (Al) has become a
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game-changer in clinical research and
healthcare. To optimize its advantages while
lowering its risks, its broad use also brings up
important issues and moral dilemmas that need
to be resolved [8].

An innovative transformation is seen in
healthcare services with the use of Al,
although its application in clinical practice is
not known. A cross-sectional study was
conducted to examine the trials related to Al in
ClinicalTrails.gov which intends to investigate
the characteristics of trial and developmental
status of Al [8-10]. To construct the graph of
Al application to achieve the analysis and
visual representation visualization technology
and Neo4j graph was used. The number of
clinical trial registrations has exponentially
increased since 2016. Data-driven
technologies are the most used Al applications
recently. There are still numerous obstacles to
overcome before Al technology can be widely
used in healthcare, and more excellent
prospective clinical validation is needed [9].

The development of effective and safe drugs is
through conducting clinical trials. Artificial
Intelligence (Al) solutions are used by
business as it facilitates rapid and efficient
clinical research, given the changing
personalized and data-driven treatment
approach in healthcare. In a study, they
assessed the challenges, opportunities, and
potential implications of Al in clinical trials.
They stated that the use of Al in clinical trials
is in its infancy although it is fast evolving
field. They expect the range of applications to
expand and the implementations to rise quickly
as regulators offer more guidelines to accept
Al in particular domains [10].

Al has transformed the healthcare systems to
enhance the quality of life and patient care.
Healthcare can be revolutionized with rapid
advancements in Al. A current state of Al and
a comprehensive overview were analyzed in a

review. They stated that Al can be used in the
diagnosis of disease, and the development of
personalized treatment plans, and it also assists
the clinicians in the decision-making process.
Al creates technology that can improve patient
care in a various healthcare context, not only
automating jobs. However, for Al to be used in
healthcare in a responsible and efficient
manner, problems with bias, data privacy, and
the need of human knowledge must be solved
[11].

There is a growing trend in the application of
Al in healthcare including diagnosis,
treatment, and risk assessment. A systematic
review was done to assess the applications of
Al that are implemented in real-life practice.
They concluded that the clinical application of
Al is at an early stage despite its great potential
in healthcare [12].

Al has the potential to dramatically change
clinical practice, but certain problems must be
fixed before it can realize its full potential. One
of these problems is the lack of high-quality
medical data, which might lead to incorrect
findings. Data availability, privacy, and
security are other potential limitations on the
use of Al in clinical practice. Finding relevant
clinical measures and employing the
appropriate methods are also essential to
achieving the desired outcomes. The adoption
of Al has ethical ramifications that go beyond
technological issues. Accountability concerns
are still unresolved, especially when Al makes
poor decisions. Determining who is liable—
the developer, the healthcare practitioner, or
the institution—is a difficult and constantly
changing task [13].

The capacity of Al to process enormous
volumes of data with previously unheard-of
speed and accuracy is one of its most
important contributions to healthcare. Al-
driven diagnostic systems, such those that use
computer vision and machine learning
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algorithms, have demonstrated proficiency in
recognizing diseases like diabetes mellitus,
cancer, and cardiovascular disorders from
medical images. By lowering diagnostic
errors and facilitating early interventions,
these systems frequently match or surpass the
diagnosis accuracy of skilled doctors [14].

Conclusion

The systematic review highlights the
significant advancements and challenges in the
application of artificial intelligence (Al) and
emerging technologies in healthcare. It
demonstrates Al's transformative potential
across various domains, including resource
management, quality assurance, stakeholder
engagement, technological innovation, and
security frameworks. Al models and data-
driven systems were shown to improve
diagnostic precision, efficiency, and decision-
making, while digitalization and IoHT systems
advanced patient care, particularly for elderly
populations. However, critical challenges such
as privacy concerns, ethical dilemmas,
integration complexities, and scalability issues
persist, requiring robust frameworks and
interdisciplinary collaboration. The findings
underscore the importance of global efforts to
bridge technological, infrastructural, and
regulatory gaps, paving the way for sustainable
and equitable Al implementation in healthcare.
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