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1. Introduction

Abstract

The rapidly evolving discipline of artificial intelligence (Al) holds great promise for resolving a
wide range of real-world issues in the healthcare industry. Machine learning (ML), which
includes a wide range of techniques and approaches intended to address problems like
classification, grouping, and prediction, is the foundation of artificial intelligence. Al and ML
have a wide range of beneficial applications in the healthcare industry. Al can anticipate patient
outcomes, optimize treatment regimens, improve diagnostic accuracy, and expedite
administrative tasks. Al is a vital tool for healthcare workers looking to improve patient care and
operational efficiency because of its capacity to analyze large volumes of data rapidly and
accurately. Due to the promising prospects of Al and ML in healthcare, research in this field is
highly active and rapidly evolving. Innovative studies and pilot projects continually explore new
applications and refine existing technologies to better meet the needs of healthcare providers and
patients. A survey was done with small respondent of 100 sample size in understating various
health sectors involved, Al tools used though, despite the substantial progress in research and the
potential benefits, the widespread industrial application of Al in healthcare remains limited at
present. The opportunities and challenges are explored in the study along with various Al tools.
Therefore, it is anticipated that the integration of Al and ML will increase as the healthcare
industry continues to embrace digital transformation. Continuous technological developments
and favorable legislative environments will probably hasten the acceptance and application of
Al, which will eventually result in its increased and extensive use throughout the sector.
Keywords: Artificial Intelligence, Health Care, Challenges, Opportunities

Al's revolutionary entry into the healthcare industry has created previously unheard-of chances to
improve patient care, maximize operational effectiveness, and advance medical research. The
significant utilization proportions of several Al technologies, including Computer Vision, Natural
Language Processing, Robotic Process Automation, and Machine Learning and Predictive
Analytics, demonstrate the growing adoption of these techniques [1]. Precise diagnosis,
customized treatment regimens, and expedited administrative procedures are made possible by
these technologies. The use of Al is being actively reacted to by the healthcare sector, which
includes areas such as Pharmaceuticals and Biotechnology, Medical Device Equipment, Hospitals
and Health Facilities, and Health Care Management [2]. With 100 respondents, hospitals and
health facilities had the most involvement, underscoring their crucial position in the healthcare
system. Even though Al has a bright future, a number of obstacles prevent its widespread
incorporation. Strong frameworks for data security and compliance are vital, as highlighted by a
number of domains, including Ethical and Data Access concerns, Patient Trust and Privacy, and
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Regulatory and Market Trust [3]. In order to fully profit from artificial intelligence, it is imperative
that these issues be resolved. This will guarantee that advances are not only practical but also
morally and universally embraced by stakeholders. This study investigates these dynamics by
providing a thorough examination of the state of Al in healthcare today, as well as its uses and the

barriers preventing its wider implementation.

2. Types of Al used in healthcare center

a. Machine Learning and Predictive Analytics (ML &PA)
ML is a subset of Al that lets systems learn from data and forecast future events by applying
statistical methods. Medical professionals can use ML algorithms to predict patient outcomes,
illness progression, and therapy responses by analyzing huge datasets, such as electronic health
records (EHRS) [3]. The people who are most likely to develop chronic illnesses like diabetes or
heart disease can be predicted using PA driven by ML. Healthcare providers can lower costs and
improve health outcomes by implementing preventative interventions by early patient
identification. Moreover, ML can be applied to customized medicine to anticipate a patient's
response to a particular treatment, allowing for the customization of medications to optimize their
efficacy [4]. The ability of machine learning to train continuously guarantees that these prediction
models improve in accuracy over time as they are exposed to more data.

b. Natural Language Processing (NLP)
NLP is a subfield of Al that studies how language is used by computers. NLP is used in the medical
field to examine unstructured data from patient records, clinical notes, and medical literature. From
textual data, this technology may extract useful information including patient symptoms,
diagnoses, and treatment plans [5]. For instance, by effectively reading physician notes, NLP can
assist with the coding of medical records for billing purposes. Furthermore, it facilitates the
creation of virtual assistants capable of comprehending and replying to medical queries, hence
enhancing efficiency and communication [6]. NLP can also help with research by searching
through a large quantity of medical literature for pertinent studies and clinical trials, which can

speed up knowledge discovery and its application to patient care.
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c. Robotics and Robotic Process Automation (RPA)
Robots and software bots are used in RPA to carry out tasks that normally call for human
intervention. Robots are employed in the medical field for a variety of purposes, including surgical
support, where robotic systems offer control and precision during minimally invasive treatments.
Patients who have these robotic procedures typically experience less discomfort, shorter recovery
periods, and fewer complications [7]. However, RPA increases operational efficiency by
automating repetitive administrative operations like billing, scheduling, and patient data entry.
Robots are also used in rehabilitation, helping patients regain movement through physical therapy
exercises. Additionally, robotic devices can help with hospital logistics by moving lab specimens,
supplies, and even drugs, resulting in seamless and effective hospital operations [8].

d. Computer Vision (CS)
Computers can now analyze and decide based on visual information from the outside world thanks
to a technique called computer vision. Computer vision is widely utilized in medical imaging,
including the analysis of MRIs, CT scans, and X-rays to find anomalies like tumors or fractures.
Through the ability to detect patterns and anomalies that may be invisible to the human eye, this
technology can improve the accuracy of diagnoses [9]. Al-powered image processing, for instance,
can help physicians find early indicators of breast cancer in mammograms. In dermatology,
computer vision can also be used to evaluate skin abnormalities and detect possible melanoma
cases [10]. Furthermore, by evaluating visual data from patient wearables or cameras to identify
changes in health conditions, this technology facilitates remote monitoring, offering ongoing and
proactive care.

e. Expert Systems (ES)
Expert systems are Al programs designed to mimic human experts' decision-making processes. In
the field of medicine, these systems make suggestions for diagnosis and treatment based on a large
library of medical information and inference rules. By recommending potential diagnoses based
on a patient's symptoms and medical history, they can help clinicians [11]. Expert systems, for
instance, can assist doctors in selecting the right antibiotic for an infection by taking into account
local resistance patterns and patient allergies. These systems can match a patient's symptoms to
recognized ailments that a human doctor might not instantly investigate, which makes them useful

for diagnosing unusual diseases as well [12]. Expert systems help healthcare providers make well-
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informed decisions and improve the quality of care by offering suggestions that are supported by
evidence.
f. Chatbots and Virtual Health Assistants (C&HA)

Al-powered devices called chatbots and virtual health assistants are made to communicate with
patients and offer assistance via conversational interfaces. These devices can do a number of jobs,
including making appointment arrangements, reminding users when to take their medications, and
responding to health-related inquiries [13]. Chatbots can be included into mobile apps or websites
for healthcare to provide round-the-clock support, increasing patient accessibility and engagement.
By questioning patients about their symptoms and making recommendations for possible courses
of action or therapies, virtual health assistants can also perform preliminary assessments. For
example, numerous healthcare providers used chatbots to screen patients for symptoms and refer
them to the right resources for care during the COVID-19 pandemic [14]. These Al solutions
handle routine queries and administrative duties, improving patient experience while

simultaneously relieving the strain on healthcare workers.

Al TOOLS USED IN HEALTHCARE SECTOR

mMLE&EPA ENLP mRPA mCVY EWES mCVH

Chart 1

The above chart interprets the distribution of different Al tools used in the healthcare industry is

shown in this pie chart. ML & PA make up the greatest portion of the market (33%), highlighting
their importance in healthcare applications. Other noteworthy tools that demonstrate the wide
breadth of Al technologies used to improve healthcare services are NLP (18%), CV (15%), and
ES (14%).

3. Types of industries involved in Health Care

a. Hospitals and Healthcare Facilities (HHF)
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The foundation of the healthcare sector are hospitals and other healthcare institutions, which offer
a broad range of medical services, including as inpatient and outpatient care, operations,
diagnostics, and emergency treatment. This sector of the economy consists of clinics, long-term
care facilities, pediatric and mental hospitals, and general hospitals [15]. These facilities, which
are in charge of providing direct patient care, frequently have highly skilled medical staff and
cutting-edge equipment.

b. Pharmaceuticals and Biotechnology (PB)
The creation, manufacturing, and distribution of pharmaceuticals and medical treatments are the
main priorities of the biotechnology and pharmaceutical industries. This sector conducts a great
deal of research and development to find new medications and cures for a range of illnesses.
Biotechnology firms frequently focus on cutting-edge discoveries such biopharmaceuticals,
customized medicine, and gene therapy [16]. Through cutting-edge medical research and
pharmaceutical development, this sector contributes significantly to the advancement of medical
knowledge and enhances patient outcomes.

c. Medical Devices and Equipment (MDE)
Many products used in the diagnosis, treatment, and monitoring of medical diseases are produced
by the medical devices and equipment sector. This covers everything from basic supplies like
bandages and needles to sophisticated equipment like pacemakers, surgical robots, and MRI
scanners [17]. These tools are necessary for accurate diagnosis and successful treatment in today's
medical practice. Businesses that create wearable health technology, which enables remote
healthcare and ongoing patient monitoring, are also included in this sector.

d. Healthcare Consulting and Management (HCM)
Healthcare enterprises can receive knowledge and guidance from healthcare consulting firms on a
variety of topics, such as strategy, operations, technology, and regulatory compliance. These
businesses support healthcare professionals in lowering expenses, increasing efficiency, and
improving patient care [18]. In order to guarantee that healthcare facilities are managed efficiently
and successfully, healthcare management services entail supervising their management and
operations. This sector of the economy is crucial for streamlining healthcare delivery and adjusting

to shifting healthcare environments.
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Industries Involved in Health Care
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Chart 2

4. Opportunities of Al in Healthcare

a. Enhanced Diagnostic Accuracy (EDA)
Al has the power to completely transform healthcare diagnostic precision. Al can evaluate
enormous volumes of medical data, including pictures, genetic data, and patient histories, with
previously unheard-of precision by utilizing ML algorithms. In terms of the health care industry,
Al systems are able to recognize patterns in medical images that may be invisible to the human
eye, therefore enabling them to spot early indicators of diseases like cancer [19]. This feature is
especially helpful in radiology, as Al has already demonstrated the ability to diagnose some tumor
forms more accurately than radiologists. Furthermore, by cross-referencing patient symptoms with
international medical databases, Al can help diagnose rare diseases, helping medical professionals
to recognize disorders that they might otherwise miss. As they process more data, Al-driven
diagnostic systems can potentially learn and get better over time, increasing in accuracy [20].
Iterative improvement like this can improve patient outcomes by reducing diagnostic errors, which
are a major source of medical malpractice lawsuits and patient harm. It can also result in earlier
and more accurate diagnoses.

b. Personalized Treatment Plans (PTP)
Al makes it possible to create highly individualized treatment regimens for individuals by
analyzing and interpreting large databases. Al can determine the best treatment plans for each
patient by looking into their unique genetic profiles, lifestyle choices, and extensive medical
histories [21]. Al, for example, can provide tailored medicines in oncology based on a patient's
unique genetic mutations, increasing therapy success and minimizing negative effects. Through
the reduction of trial and error that is frequently connected with conventional procedures, this

precision medicine approach guarantees that patients receive therapies that have a higher chance
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of success. Al can also predict how different patients will respond to specific treatments, allowing
doctors to make more informed decisions [22]. Furthermore, Al can continuously monitor patient
responses to treatments, adjusting plans in real-time to optimize outcomes. This dynamic
adaptability ensures that patients receive the most effective care throughout their treatment
journey. By incorporating Al into treatment planning, healthcare providers can move towards a
more proactive and personalized approach, significantly enhancing patient care. Additionally, Al
can identify potential risks and complications early, enabling preventative measures to be taken.
c. Operational Efficiency (OE)
By automating repetitive administrative chores, Al has the potential to greatly improve operational
efficiency inside healthcare organizations. Al systems are capable of handling time-consuming,
human error-prone tasks like billing, scheduling, and data entry with efficiency. Healthcare
workers can now devote more of their attention to patient care rather than administrative tasks
thanks to automation [23]. Al-driven scheduling systems, for example, can optimize appointment
timings, resulting in shorter wait times for patients and improved resource management. Al in
billing ensures seamless financial operations by accurately processing claims and identifying any
errors or fraud. Al can also simplify data management by organizing and interpreting patient
records, which facilitates access to and interpretation of vital information by healthcare
professionals. Al-powered predictive analytics can also predict patient admissions and resource
requirements, enabling hospitals to plan ahead and prevent overstaffing or understaffing. This
degree of effectiveness lowers operating expenses for healthcare facilities while also improving
the patient experience [24]. Additionally, Al can improve overall workflow and efficiency by
facilitating smooth collaboration and communication across various medical departments. Al
helps healthcare professionals to provide patients with better, faster care by streamlining
operations and lowering administrative hassles.
d. Accelerated Drug Discovery (ADD)

The development of novel drugs could be considerably sped up by incorporating Al into drug
discovery procedures. Drug discovery is traditionally a protracted and expensive process; it
frequently takes more than ten years and billions of dollars to introduce a new medication to the
market [25]. Al can expedite this process by identifying potential medication candidates more
quickly by analyzing large datasets. Comprehensive laboratory testing can be avoided by using

machine learning algorithms to predict the interactions that novel chemicals will have with
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biological targets. Al, for instance, can forecast a drug's efficacy and possible side effects by
modeling the drug's effects at the molecular level. This feature speeds up the preclinical stage by
enabling researchers to concentrate their attention on the most promising candidates. Al can also
find previously unknown impacts on a variety of ailments, repurposing current medications for
novel therapeutic applications [26]. Furthermore, by predicting results and choosing the best
patient cohorts, Al can optimize clinical trial design and cut down on trial duration and expense.
This faster strategy reduces costs associated with the medication development process while
simultaneously expediting the availability of novel therapies. Al has the potential to speed up the
release of novel, effective treatments onto the market, which would be advantageous for both
patients and healthcare systems by lowering the obstacles to innovation. In the end, Al-driven drug
discovery has the potential to revolutionize the pharmaceutical sector by promoting the more
effective and focused creation of novel treatments.
e. Remote Monitoring and Telehealth (RMT)

Al-powered telehealth and remote monitoring systems are transforming the delivery of healthcare,
especially in the areas of patient follow-up care and chronic illness management. Al-enabled
wearables and smartphone apps can continually monitor a patient's blood pressure, heart rate, and
glucose levels, among other vital indicators, giving patients and healthcare professionals access to
real-time health information [27]. Constant monitoring makes it possible to identify possible health
problems early on, before they worsen, and to take appropriate action. For example, wearable
device data can be analyzed by Al algorithms to forecast and notify physicians and patients of
potential health emergencies, such heart attacks or complications from diabetes. Artificial
intelligence-enhanced telehealth platforms can also provide virtual consultations, prioritizing
patients and making initial diagnosis based on symptom input [28]. This improves access to care,
particularly in underserved or remote places. By handling routine follow-ups, these platforms can
lessen the need for in-person visits and increase patient convenience with healthcare. Al is also
capable of analyzing data from several patients to find patterns and trends, which can provide
management of population health important insights. This expertise is especially helpful in
handling public health emergencies, like pandemics, where prompt data analysis can guide
appropriate action. Al ensures continuous, proactive, and individualized treatment, increasing
patient outcomes and lessening the strain on healthcare institutions by improving telehealth and

remote monitoring. This change improves patient participation and treatment compliance as well.
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Opportunities of Al in Health Sector

35
30

25

20
15
10
5 I
0
EDA PTP OE ADD RMT

Chart 3
The benefits of Al in the health sector are illustrated in this figure in a number of different
categories. EDA: 31%; PTP: 21%; OE: 16%; ADD: 11%; and RMT: 21% are the categories in
which the benefits fall. According to the research, Al applications are thought to have the most
promise in early disease detection and diagnosis. Personalized treatment planning and remote
monitoring and treatment are ranked second and third, respectively. The areas with the fewest

chances for Al integration are thought to be administrative data and documentation.

5. Barriers of Al in Health Care Industry

a. Data Privacy and Security (DPS)
The use of Al in healthcare requires access to large amounts of patient data, which presents serious
privacy and security issues. It is crucial to make sure that private health data is shielded from
security lapses and unwanted access [29]. To protect patient data, healthcare providers need to
have strong encryption and cybersecurity protections in place. Furthermore, it is essential to handle
data ethically, which includes getting patients' informed consent. The possibility of data breaches
or exploitation could erode patient confidence and discourage the usage of Al technologies. Data
sharing and usage throughout various healthcare organizations is another area where privacy
concerns are present [30]. It can be difficult to strike a compromise between data availability and
privacy protection because Al systems frequently need constant data input to get better. In the end,
creating thorough data governance frameworks is necessary to successfully handle these security

and privacy issues.
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b. Regulatory and Ethical Challenges (REC)
The intricate regulatory framework governing medical technologies poses a challenge to the
integration of Al in healthcare. To guarantee that Al applications fulfill safety and efficacy
requirements, they must go through stringent review and approval procedures. The implementation
of potentially helpful Al technologies may be delayed by this procedure, which can be expensive
and time-consuming. An additional layer of complexity is introduced by ethical considerations,
such as maintaining algorithmic transparency and avoiding bias [31]. Inadvertently maintaining
preexisting biases in training data by Al systems can result in unequal healthcare results. Al
algorithms must be continuously monitored and improved in order to address these ethical
concerns. Clear rules and criteria are also required for Al in healthcare, an area that is continually
developing. The application of Al technology may become even more difficult due to the absence
of uniform regulatory frameworks throughout various geographical areas. Developing morally
sound and practical Al solutions requires involving stakeholders, such as patients, healthcare
professionals, and regulatory organizations [32]. The quick adoption of artificial intelligence in
healthcare is still significantly hampered by the need to strike a balance between innovation, ethical
concerns, and legal compliance.
c. Integration with Existing Systems (IES)

There are many technological and practical obstacles in the way of integrating Al technologies
with current healthcare systems. Many healthcare facilities still use antiquated software that was
not intended to work with contemporary Al tools[33]. The incompatibility may result in significant
expenses and time commitments for modernizing or substituting current infrastructure.
Furthermore, for efficient data interchange and utilization, it is imperative to guarantee flawless
interoperability between Al applications and electronic health records (EHRs). Daily operations
may be interrupted by the integration process, which could result in brief drops in productivity and
efficiency. Furthermore, the creation of standardized integration solutions is complicated by the
variability of healthcare IT systems among various providers [34]. To keep Al systems operating
at their best within the current IT environment, regular maintenance and updates are also required.
The integration process may be further slowed by resistance from medical staff members used to
traditional systems. A seamless shift to Al-enhanced systems requires thorough training and
assistance. All things considered, solving the integration obstacles calls for concerted efforts and

significant funding.
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d. Training and Adoption (TA)
The right education and adoption of Al by medical practitioners are essential for its successful
application in the field. Many medical professionals lack the abilities and know-how needed to
properly use Al systems. Offering thorough training programs is crucial to giving healthcare
professionals the skills they need to deploy Al technologies [35]. Medical personnel may find it
difficult to embrace Al due to resistance to change and doubts about its dependability. Fostering a
more positive attitude can be achieved by addressing these issues through education and
showcasing the advantages of Al. It's also difficult to incorporate Al into clinical workflows
without significantly disrupting them. Healthcare professionals need to figure out how to smoothly
integrate Al into their workflows such that it enhances rather than adds to their workload. In order
to handle any problems that come up during the adoption phase, ongoing support and
troubleshooting are also required [36]. The development of more approachable and efficient Al
systems may result from fostering cooperation between Al developers and healthcare
professionals. In the end, achieving the full potential of artificial intelligence in healthcare requires
removing the obstacles to adoption and training.
e. Quality and Bias of Data (QBD)

The representativeness and quality of the data used to train algorithms have a major impact on how
well Al works in the healthcare industry. Diagnostic errors and erroneous predictions might result
from incomplete, biased, or low-quality data. To prevent the perpetuation of health disparities, it
is imperative to ensure that Al systems are trained on representative and varied datasets. Variability
in data sources, mistakes in medical records, and uneven data input procedures can all lead to
problems with data quality [37]. Furthermore, specific patient groups may be adversely affected
by past biases in medical data that are represented in Al results. Implementing bias-mitigation
strategies and carefully curating data are necessary to address these biases. Additionally, to keep
Al models accurate and relevant, fresh data must be added on a regular basis and they must be
validated. To create guidelines for data quality and bias reduction, data scientists must work with
healthcare professionals and policymakers[38].. It is imperative to overcome these obstacles in
order to guarantee that Al applications provide equitable and precise healthcare solutions. The
robustness and equity of the underlying data ultimately determine the integrity of Al-driven

healthcare.
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f. Cost and Investment (ClI)
Al systems in healthcare demand a significant financial commitment for their development,
implementation, and upkeep. Exorbitant upfront expenses can be a major deterrent, especially for
smaller healthcare providers with tighter financial constraints. The cost is increased by making
investments in the infrastructure that is required, such as cutting-edge computer gear and safe data
storage [39]. It is also necessary to take into account recurring expenses for technical support,
system upkeep, and software updates. Expenses associated with teaching healthcare personnel to
use Al tools efficiently also arise. The initial outlay might be a turnoff for many firms, even with
the long-term promise of cost savings and efficiency advantages. Furthermore, because the
advantages of Al technology might not be obvious right away, it can be difficult to show a clear
return on investment (ROI) Careful preparation and proof of the possible impact are necessary to
obtain financing and defend spending to stakeholders. Some of the financial strains can be reduced
by obtaining grants and forming alliances with IT businesses. All things considered, removing the

financial and investment obstacles is crucial to promoting Al's broad use in the medical field.

Barriers of Al in Health Sector

‘*
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Chart 4

The perceived obstacles to Al adoption in the healthcare sector are shown in this chart across

different categories. The hurdles are divided into the following categories: OE with 16%, ADD
with 11%, PTP with 21%, EDA with 31%, and RMT with 21%. The evidence suggests that the
biggest obstacle to Al adoption in healthcare is related to ethical and data access issues. Significant
worries regarding patient data security and regulatory compliance are raised by the hurdles of both
patient trust and privacy as well as regulatory and market trust. Out of all the categories mentioned,
administrative data and documentation present the least obstacle.



Renjith M/Afr.J.Bio.Sc. 6(7) (2024) Page 2434 of 18

6. Conclusion
The analysis's conclusions highlight both the enormous obstacles that must be overcome and Al's
revolutionary potential in the healthcare industry. Utilizing Al techniques like ML & PA, NLP,
RPA, and CV is commonplace, which shows that the industry is committed to using technology to
improve patient outcomes and operational efficiency. The active involvement of hospitals and
other health facilities highlights the crucial role that these organizations play in the adoption of Al.
But there are several obstacles in the way of complete integration. The most urgent issues are those
related to ethics and data access, which is understandable given how important it is to handle
patient data securely and transparently. Data security and regulatory compliance must come first
in any Al solution, as do patient trust and privacy, along with regulatory and market trust.
Optimizing the advantages of artificial intelligence (Al) requires improved integration methods
and streamlined processes due to administrative and operational difficulties. In order to remove
these obstacles and establish a supportive atmosphere for the implementation of Al, legislators,
healthcare professionals, technologists, and patients must work together. These obstacles must be
overcome for the healthcare industry to fully benefit from Al, which will improve patient care by
enabling more precise diagnosis and individualized treatment plans. Future investigations and
legislative initiatives have to concentrate on reducing these obstacles, guaranteeing that artificial

intelligence (Al) tools are applied morally and successfully to revolutionize healthcare provision.
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