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Abstract
This paper talks about the transformation of health management by AI,
applications, benefits, challenges, and future prospects. This will enhance
the clinical decision-making process, predictive analytics, and
administrative automations, thus leading to better diagnosis, outcomes of
patients, and operational efficiency. Applications range from AI-powered
Clinical Decision Support System, which helps the doctors in diagnosing
any particular disease, and predictive models forecast future health events.
AI also helps in resource optimization and providing personalized
treatment plans. Of course, all this promise is offset by the continuing
issues of privacy, security, and algorithmic bias. Most exciting, though, are
the developments that lie ahead, as generative AI and advanced genomic
analysis hold enormous promise for great leaps forward. The study drew
on AI for likely game-changing changes in healthcare but considered
ethical concerns to make sure the use of this technology is responsible.

Introduction
The Oxford English Dictionary defines artificial intelligence as “the
capacity of computers or other machines to exhibit or simulate intelligent
behavior.” Still, it is widely known that advanced computing technology
has the ability to make decisions and ‘think’ like a human brain. AI has
become an essential part of people’s lives, from self-driving cars to smart
home systems. Since 2020, AI use has rapidly increased in healthcare
domains to help staff and patients. When used effectively, AI can reduce
the tasks of humans, which can be both beneficial and harmful.

Applications of AI in Healthcare Management
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Clinical decision support
Diagnosing diseases and recommending treatments can be a complex task,
where AI can help healthcare professionals make more accurate decisions.
AI-powered clinical decision support systems (CDSS) can help doctors
analyze patients’ symptoms, diagnose them, and provide the optimal
treatment plan. This technology functions by finding patterns between vast
amounts of data and applying those patterns to the case at hand. For
example, researchers Davenport and Kalakota found that "deep learning is
increasingly being applied to radiomics, or the detection of clinically
relevant features in imaging data beyond what can be perceived by the
human eye…Both radiomics and deep learning are most commonly found
in oncology-oriented image analysis. Their combination appears to
promise greater accuracy in diagnosis than the previous generation of
automated tools for image analysis, known as computer-aided detection or
CAD." (Davenport & Kalakota, 2019, p. 2). Their findings show how, if
AI were to work alongside healthcare professionals, this technology could
achieve unprecedented accuracy in diagnosis and treatment.

Predictive analytics
AI models can use historical data to predict future health events and help
people prepare more efficiently. If AI were to predict the COVID-19
pandemic, researchers could have started developing vaccines sooner to
prevent hundreds of thousands of deaths; perhaps it would have been
contained in one region. One example of predictive models in the
COVID-19 response is the work of researchers from the University of
California, San Diego, who developed a model to track the spread of the
virus using data from various countries and projected infection rates,
helping to inform public health responses. However, predictive models
also faced challenges, as demonstrated by a failed attempt by the Imperial
College London’s model, which initially projected far higher death tolls
than actual outcomes, highlighting the difficulty of predicting pandemic
dynamics. As the Journal of AHIMA states, “Predictive analytics can help
to better inform and guide care decisions with real-time patient data,
streamline care delivery models with risk notifications, identify patient
behavior patterns, account for social determinants of health and address
healthcare disparities, and improve operational efficiency to reduce staff
burnout and increase focus on care” (Clack, 2023, p. 1). Thus, AI
predictive models can help us prepare for the next possible pandemic. At a
smaller scale, predictive AI can also be used for individual patients. When
provided the history of patients with a particular disease, the models can
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identify individuals at a high risk of developing chronic diseases like
diabetes and heart disease, after which the individual can take measures to
reduce their risk.

Administrative automation
Natural language processing is a machine learning technology that allows
computers to interpret, manipulate, and comprehend human language.
NLP algorithms could be used to organize and analyze unstructured
medical data automatically. This ability can automate medical coding,
allowing it to be done much faster. For instance, McKinsey & Company
explains how “[NLP can] extract relevant information from unstructured
physician notes and appropriately assign medical codes to facilitate the
billing process, as well as leverage information from physician notes to
alleviate delays and administrative errors” (Rangasamyn et al., 2018, p. 2).
NLP algorithms can significantly reduce the workloads of healthcare
personnel, especially those in medical coding. Similarly, chatbots and
virtual assistants can lighten the burden of nurses by handling patient
complaints and communicating with them while they’re in their rooms.
The staff will likely reduce the error rate with a reduced workload.

Personalized medicine
Finally, AI can be used to develop personalized treatment plans that suit
each patient. The technology can analyze patient data, including family
history, medical reports, and lifestyle, to curate a customized treatment
plan. As described in the article “Artificial Intelligence and Personalized
Medicine,” using data-intensive biomedical technology in research
investigations has demonstrated that individuals differ significantly at the
genetic, biochemical, physiological, exposure, and behavioral levels,
particularly regarding disease processes and treatment response (Schork,
2019, p. 1). Thus, personal treatment plans can be more effective in
healing patients, and since doctors don’t always have time to create them
for each patient, AI can step in to get the job done.

Benefits of AI in Healthcare Management
Improved patient outcomes
Accurate diagnoses and early disease detection improve patient outcomes.
AI algorithms can detect tumors and other abnormalities not visible to the
naked eye. Doctors may miss these details, which can result in severe
consequences. According to Science Direct Journal, “Medical sensors can
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sense and measure the body's physiological indicators and environmental
data, such as heart rate, blood pressure, temperature, and so on. These
sensors transmit data to AI systems that, through data analysis and pattern
recognition, can help healthcare workers make accurate diagnosis and
treatment decisions. The development and application of medical sensors
provide more data support and real-time monitoring capabilities for
artificial intelligence technology, further promoting the application of
artificial intelligence in medical image fusion.” (Zhong, 2024, p. 4). This
shows how sensors and artificial intelligence can analyze patients
precisely. Patient outcomes are also improved when AI is used for early
detection and prevention, such as wearable devices.

However, while wearable devices like smartwatches and health
monitors can track physiological conditions and alert users to
abnormalities, they remain largely inaccessible to low-income or rural
communities. The high cost of these devices and the lack of necessary
infrastructure in underserved areas create disparities in healthcare access.
For AI-driven health technologies to benefit all populations equitably,
addressing these barriers through subsidized pricing models and improved
infrastructure in rural regions is essential. In addition to improving
individual care, AI can also enhance the broader operational aspects of
healthcare systems, making processes more efficient and allowing for
better resource allocation.

Operational Efficiency
AI can optimize workflows by automating tasks like scheduling,
reminders, and resource allocation. Through intelligent scheduling, AI
reduces wait times and ensures the efficient use of resources, allowing
healthcare professionals to dedicate more time to patient care.
Additionally, predictive algorithms can forecast patient inflow, enabling
facilities to allocate staff effectively, which minimizes unnecessary costs
and prevents burnout. By streamlining administrative processes, AI
enhances productivity while reducing errors, ultimately improving the
overall efficiency of healthcare operations.

Cost reduction
As mentioned previously, integrating AI in healthcare management greatly
lowers the workload of healthcare professionals, which means fewer
workers are needed to complete tasks. Hence, by replacing some
expensive staff with a one-time investment in AI, hospitals can cut costs
greatly. Although some argue that AI costs money to train and implement,

4 Intersect, Vol 18, No. 1 (2024)



Patil, The Use of Artificial Intelligence in Healthcare Management

it is a comparatively low cost considering the tremendous money it can
save in the long run.

Application Description Example Benefits

Clinical Decision
Support

AI systems assist
healthcare
professionals by
analyzing symptoms,
diagnosing diseases,
and recommending
treatment plans.

Deep learning used in
oncology-oriented
image analysis to
detect clinically
relevant features in
imaging data.

Greater diagnostic
accuracy and
improved treatment
plans.

Predictive Analytics AI models use
historical data to
predict future health
events, enabling
proactive healthcare.

Prediction of
pandemic outbreaks
like COVID-19;
identification of
individuals at risk for
chronic diseases.

Early preparation for
public health crises,
better preventive
measures, and
resource planning.

Administrative
Automation

AI automates routine
tasks such as medical
coding, billing, and
patient
communication,
reducing human
workload.

NLP algorithms for
analyzing physician
notes and assigning
medical codes;
chatbots for patient
communication.

Increased operational
efficiency, reduced
administrative errors,
and faster task
execution.

Personalized
Medicine

AI develops
customized treatment
plans by analyzing
individual patient
data, such as
genetics, lifestyle,
and medical history.

Analysis of genetic,
biochemical, and
behavioral
differences to curate
tailored treatment
plans.

Enhanced treatment
effectiveness and
faster patient
recovery.

FIGURE 1. Overview of AI Technologies in Healthcare Management

Challenges & Ethical Considerations
Privacy and security
Securing sensitive patient data with AI tools has become a significant
challenge, with a constant rise in privacy breaches and hacking incidents.
A prominent example is the 2020 data breach involving United
Healthcare, where personal health information of approximately 3 million
individuals was exposed due to vulnerabilities in the company’s
AI-powered database. This breach highlighted the risks associated with AI
tools that store and process vast amounts of patient data. As discussed in
the Journal of Healthcare Informatics Research, “Evolving and deploying
AI-based health innovations involves dealing with big data sets of
information. Big data involves large volumes of data accessed and
analyzed at high speed with substantial heterogeneity across individuals
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and data types. [18,19] Even though such data is necessarily de-identified
before sharing with a third-party data aggregator, the risk that new ways of
data linkage may be developed, which may end up recognizing the
sources, remains real” (Yadav et al., 2023, p. 3). Such breaches underscore
the critical need for companies and hospitals to invest in robust
cybersecurity measures to protect sensitive patient information from
unauthorized access or misuse.

Bias
Algorithmic bias is a common challenge regarding AI. Humans must train
AI models, and humans tend to have an innate bias, often imprinting this
bias onto the AI model. A well-documented example of algorithmic bias
in healthcare is seen in the use of AI models for healthcare resource
allocation. In 2019, a study published in Science revealed that an AI
system used by a large health insurer to predict healthcare needs and
allocate resources recommended fewer resources for Black patients
compared to White patients, despite the Black patients having higher
medical needs. This bias was traced to the fact that the AI model used
historical healthcare costs, which were lower for Black patients due to
systemic healthcare inequities, rather than reflecting actual health needs.

Future Potential
The future potential of AI in healthcare is vast, but it is important to
acknowledge that there are still challenges to overcome. AI has the
capability to revolutionize healthcare by providing more accurate
diagnoses, personalized treatments, and enhanced patient care. However, it
is unlikely that AI will ever be completely flawless due to the complexity
of human biology and the limitations of current technology. While AI
systems can process vast amounts of data and detect patterns more quickly
than humans, they still face issues such as data quality, algorithmic bias,
and limited interpretability. In the future, AI could play an even more
significant role in supporting clinical decisions and operational efficiency.
But achieving this will require continuous research, improvements in
technology, and careful consideration of ethical, legal, and social
implications. As AI continues to evolve, it will likely complement human
expertise rather than replace it, helping healthcare providers make
better-informed decisions and ultimately improving patient outcomes.

Conclusion
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Artificial intelligence has the potential to revolutionize healthcare
management with its capabilities in clinical decision-making, predictive
analytics, administrative automation, and personalized treatment plans.
However, to mitigate the challenges of privacy breaches and algorithmic
bias, the establishment of robust regulatory frameworks is essential. For
instance, implementing international standards for AI use in healthcare can
ensure consistency and safety across institutions. A certification system
could validate AI tools for ethical compliance, accuracy, and data security.
Further research into federated learning and decentralized data systems
could help preserve patient privacy while advancing AI capabilities.
Additionally, ongoing studies should focus on identifying and correcting
biases in AI algorithms to ensure equitable treatment across diverse
populations. By addressing these issues, we can unlock the full potential
of AI in healthcare while safeguarding patient trust. AI beckons us to
consider how it will transform the future of healthcare management.
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