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Abstract

The emergence of artificial intelligence within healthcare industry holds
much promise. Artificial Intelligence in healthcare helps to enhance patient
diagnoses, improve prevention and treatment, increase cost-efficiency, and
serve as a way to provide equitable access and treatment for all. We per-
formed a narrative review to describe existing literature with regard to role
of artificial intelligence in the healthcare industry. This review gathered the
contemporary information throughout PubMed, Scopus, and Science Di-
rect databases regarding the role of artificial intelligence in the healthcare
industry. This review study highlighted the current opportunities and chal-
lenges in the use of artificial intelligence in the healthcare industry. We
found that most studies indicate the potential of artificial intelligence to
assist healthcare professionals in their duties, and improve medication pre-
cision, enhance decision-making and teamwork. In addition, the study re-
vealed that artificial intelligence has proven beneficial in medical imaging,
diagnosis and treatment, virtual health assistance, drug development, and
medical research. However, accessing and utilizing patient data is a chal-
lenge due to privacy concerns. On the positive side, artificial intelligence
presents several opportunities in healthcare industry, including improved
patient monitoring, managing patient data, predictive medicine; improved
teamwork and decision-making, improved patient engagement and com-
pliance; rehabilitation; and administrative applications. Ethical issues, such
as data privacy and bias, are among the most significant challenges we
found when using artificial intelligence in healthcare industry. Ensuring the
protection of patient data and avoiding the perpetuation of social biases is
crucial for the responsible and equitable implementation of artificial intel-
ligence in healthcare industry.

Keywords: Artificial Intelligence; Challenges; Healthcare Industry; Op-
portunities; Review Article

Introduction

In addition, the significance of artificial intelligence appli-

Artificial intelligence involves the development of computer
systems capable of performing tasks that typically require hu-
man intelligence, such as understanding natural language, rec-
ognizing patterns, making decisions, and learning from experi-
ence [1,2]. Currently, the healthcare industry has emerged as a
primary beneficiary of artificial intelligence’s potential, leverag-
ing its capabilities to enhance various aspects of patient care
and administrative efficiency. Integrating artificial intelligence
technologies in healthcare industry is not just a futuristic vision
but also a present reality, driven by the exponential growth in
healthcare data, advancements in computational power, and
significant breakthroughs in machine learning algorithms [3].

cations in healthcare industry cannot be overstated. Artificial
intelligence has the potential to revolutionize how we diag-
nose diseases, tailor treatments to individual patients, monitor
health conditions in real time, and manage the operational as-
pects of healthcare delivery. For instance, artificial intelligence-
driven diagnostic tools can accurately analyze medical images,
often identifying subtleties that may elude human eyes. This
precision translates into earlier and more accurate diagnoses,
significantly affecting patient outcomes [4]. Similarly, in treat-
ment personalization, artificial intelligence algorithms can sift
through vast datasets to identify patterns and predict which
treatments will be most effective for specific patient profiles,
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marking a leap towards truly personalized medicine [5]. More-
over, artificial intelligence applications extend to patient moni-
toring, where wearable devices and remote monitoring systems
offer continuous oversight of patient health, enabling timely
interventions and reducing hospital readmissions [6]. In terms
of healthcare delivery, artificial intelligence can streamline op-
erations, from scheduling appointments to optimizing hospital
workflows, thereby improving efficiency and patient satisfac-
tion [7]. This review was conducted to determine the role of
artificial intelligence in the healthcare industry, and to address a
comprehensive overview of the current opportunities and chal-
lenges of the artificial intelligence in the healthcare industry.

Literature Review

Role of Artificial Intelligence in the Healthcare Industry
(The Current Opportunities)

Health services management using artificial intelligence:
One of the notable aspects of artificial intelligence techniques
is potential support for comprehensive health services manage-
ment. These applications can support doctors, nurses and ad-
ministrators in their work. For instance, an artificial intelligence
system can provide health professionals with constant, possibly
real-time medical information updates from various sources
[8]. Other applications involve coordinating information tools
for patients and enabling appropriate inferences for health risk
alerts and health outcome prediction [9]. Additionally, artificial
intelligence can contribute to optimizing logistics processes and
interesting applications can also support the training of person-
nel working in health services [10]. Finally, health services man-
agement could benefit from artificial intelligence to leverage
the multiplicity of data in electronic health records by predict-
ing data heterogeneity across hospitals and outpatient clinics,
checking for outliers, performing clinical tests on the data, uni-
fying patient representation, improving future models that can
predict diagnostic tests and analyses, and creating transparency
with benchmark data for analyzing services delivered [11]. For
those aspects of healthcare that make use of artificial intelli-
gence in the healthcare industry, artificial intelligence technolo-
gy can serve a variety of purposes, including for clinics, patients,
and the industry as a whole. The use of technology in clinics
enables them to make decisions, collect up-to date informa-
tion, and share information [12]. Furthermore, there are many
other applications that can make use of artificial intelligence
technologies, such as scheduling appointments and monitoring
patients. Artificial intelligence and other technologies primarily
have applications in the areas of patient diagnosis, treatment,
consultation, and health monitoring [13].

Diagnosis and patient monitoring: The potential of artificial
intelligence in early diagnosis has been the subject of a signifi-
cant amount of studies [14,15]. Early detection of certain dis-
eases, such as cancer, can dramatically influence the course of
treatment and recovery. Artificial intelligence is used for per-
sonalized medicine and predictive analytics to identify diseases
early and monitor their progression, resulting in better patient
outcomes and reduced healthcare costs [16]. In addition, artifi-
cial intelligence can significantly improve the efficiency and ef-
fectiveness of patient care, with several specific opportunities
for implementation. For example, predictive analytics can be
used to identify patients who are at risk of developing complica-
tions and predict the likelihood of deterioration in the patient.
By intervening early, healthcare providers can improve patient
outcomes and prevent critical conditions from developing [17].

In addition, artificial intelligence is a powerful tool for image
analysis that is increasingly being used by radiology profession-
als for the earl y diagnosis of different diseases and for reduc-
ing diagnostic errors in the context of prevention [18]. Likewise,
artificial intelligence is a smart and potential tool for analyzing
echocardiography charts that cardiologists use to support their
decision-making. Artificial intelligence has presented encourag-
ing results in the early detection of diseases such as breast and
skin cancer, eye disease, and pneumonia using body-imaging
modalities [19].

Furthermore, artificial intelligence techniques, from ma-
chine learning to deep learning, play a critical role in many areas
related to health, such as the development of new healthcare
systems, the management of patient data, and the treatment
of illnesses. The diagnosis of various diseases can also be made
most effectively using artificial intelligence approaches. There
are unprecedented opportunities to recover patient and clinical
group results and lower expenses thanks to the use of comput-
erized reasoning artificial intelligence in healthcare [20].

Moreover, one of the divisions of artificial intelligence, which
has expanded dramatically, is remote patient monitoring. Artifi-
cial intelligence-powered remote patient monitoring is a highly
effective technique for managing common-to-chronic diseases.
In order for remote patient monitoring to function, data must
be gathered and sent to healthcare professionals via a linked
device. As a result, the majority of healthcare institutions have
implemented remote patient monitoring, shifting the tradition-
al method of treatment in that direction [21].

Patient data and predictive medicine: Artificial intelligence
techniques can help medical researchers deal with the vast
amount of data from patients (i.e., medical big data). Artificial
intelligence systems can manage data generated from clinical
activities, such as screening, diagnosis, and treatment assign-
ment. In this way, health personnel can learn similar subjects
and associations between subject features and outcomes of
interest. These technologies can analyze raw data and provide
helpful insights that can be used in patient treatments [22].
Because artificial intelligence can identify meaningful relation-
ships in raw data, it can support diagnostic, treatment and pre-
diction outcomes in many medical situations. It allows medical
professionals to embrace the proactive management of disease
onset. Additionally, predictions are possible for identifying risk
factors and drivers for each patient to help target healthcare
interventions for better outcomes [23].

Teamwork and clinical decision-making: Current healthcare
environments require healthcare providers to collaborate and
work in teams, which requires strong communication, shared
decision-making, coordinated actions, and progress evaluation.
Artificial intelligence chat bots can be used to handle problems
related to coordinating and scheduling medical appointments,
providing reminders, and notifying providers of a patient’s con-
dition based on symptoms [24]. Artificial intelligence can help
physicians make better clinical decisions or even replace human
judgment in healthcare-specific functional areas. Algorithms
can benefit clinical decisions by accelerating the process and
the amount of care provided, positively impacting the cost of
health services [25]. Therefore, artificial intelligence technolo-
gies can support medical professionals in their activities and
simplify their jobs.
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Virtual health assistants, patient care and technological
advancements: Artificial intelligence can help identify patient
symptoms and provide them with appropriate care recommen-
dations, such as self-care advice or a referral to a healthcare
professional. In addition, artificial intelligence can help patients
manage their medications by providing reminders and alerts
about when to take their medications and possible side effects.
Furthermore, remote patient monitoring using artificial intelli-
gence can improve healthcare access, especially in rural or un-
derserved areas [26]. In addition, artificial intelligence plays a
role in controlling chronic diseases such as diabetes mellitus,
hypertension, sleep apnea, and chronic bronchial asthma using
wearable, non-invasive sensors. A previous study recommend-
ed a smart sensor system based on a combined sensor network
to observe a person’s home and environment and obtain data
on a person’s health status and behavior. The recommended
platform includes sensors that are unobtrusive, biomedical, and
wearable. These sensors monitor physiological variables such
as respiratory rate, pulse rate, breathing waveform, blood
pressure, and electrocardiogram. A smart device has been pro-
posed to act as an interface between the person and the sen-
sors [27].

Artificial intelligence-enabled health monitoring technology
can help patient by ensuring timely delivery of care, allowing
healthcare providers to expand patient care efforts outside of-
fice hours and promote self-management. For example, sensor
technology can simplify self-monitoring for patients with heart
failure using user-friendly hardware [28]. Various health-relat-
ed technologies also have the potential to handle laboratory
practices for medical professionals and students. For example,
novice surgeons can practice their techniques in a repeatable
and risk-free setting using a virtual reality simulator, which al-
lows them to practice treatment beforehand and consider all
eventualities to create precise and secure surgical procedures.
Artificial intelligence is also being used to control workflows,
image analysis, robotic surgery, virtual assistants, and clinical
decision support [29]. In addition to medical personnel, certain
medical robots assist patients. Exoskeleton robots, for example,
can assist paralyzed patients in walking again and becoming
self-sufficient. A smart prosthesis is another example of tech-
nology in action. These bionic limbs attach sensors that render
them more responsive and accurate than natural body parts,
with the option of covering them in bionic skin and connecting
them to the user’s muscles. Robots can help with rehabilitation
and surgery [30].

Drug discovery and drug development: Artificial intelligence
has the potential to greatly enhance the efficiency and effec-
tiveness of the drug development process. One specific oppor-
tunity is virtual screening, which can analyze large amounts of
data on drug interactions and identify new drug targets. This
can greatly accelerate drug discovery, allowing researchers to
identify potential drug candidates more quickly and at a lower
cost. In addition, artificial intelligence can analyze data on drug
candidates to identify the most promising compounds for fur-
ther development and explore the repurposing of existing drugs
for new potential uses [31].

Medical research: Artificial intelligence can be used to ana-
lyze and identify patterns in large and complex datasets faster
and more precisely than has previously been possible. It can
also be used to search the scientific literature for relevant stud-
ies, and to combine different kinds of data; for example, to aid
drug discovery. Researchers have developed an artificial intel-

ligence ‘robot scientist’, which is designed to make the process
of drug discovery faster and more economical. Artificial intel-
ligence systems used in healthcare could also be valuable for
medical research by helping to match suitable patients to clini-
cal studies [32].

Patient engagement and compliance: Healthcare provid-
ers use their clinical experts to develop treatment plans to im-
prove patients’ acute or chronic health. Nevertheless, mostly,
it does not matter when a patient misses the required behav-
ioral changes, such as controlling weight, scheduling a follow-up
visit, and obeying a treatment plan. Such conditions raised the
implementation of artificial intelligence to successfully enhance
patient engagement [33].

Rehabilitation: Artificial intelligence has innovative appli-
cations in the field of rehabilitation. It is an idea that includes
physical (robotics) and virtual (informatics) branches. As a result
of technological advancement, artificial intelligence and robot-
ics are transforming approaches and competencies in reha-
bilitation research and practice. For example, smart homes can
assist residents with daily activities and alert caregivers when
assistance is needed. In addition, smart mobile and wearable
devices are available to collect data and provide users with in-
formation to assess health improvement and review progress
toward personalized rehabilitation goals [34].

Administrative applications: Artificial intelligence can re-
duce administrative burdens by automatically populating struc-
tured data areas from therapeutic notes, retrieving key data
from past medical records, and collecting documented patient
encounters. For example, the average nurse in the United States
spends a quarter of his/her working hours on regulatory and ad-
ministrative duties. Physicians and nurses’ time could be saved
using voice text writing. Although rule based systems integrated
with electronic health record systems are extensively used, they
lack the accuracy of additional algorithmic systems [35].

Challenges of Artificial Intelligence in the Healthcare Indus-
try

Artificial intelligence depends on digital data, so inconsisten-
cies in the availability and quality of data restrict the potential
of artificial intelligence. Also, significant computing power is re-
quired for the analysis of large and complex data sets. While
many are enthusiastic about the possible uses of artificial intel-
ligence, others point to the practical challenges, such as the fact
that medical records are not consistently digitized, and the lack
of interoperability and standardization systems, digital record
keeping, and data labelling [36]. Artificial intelligence will likely
be included in routine clinical care soon. However, concerns re-
garding the ethical and laws implications of introducing artificial
intelligence in healthcare have been expressed. These concerns
include the risk of bias, lack of clarity for some artificial intelli-
gence algorithms, privacy issues for data used for artificial intel-
ligence model training, and security issues and artificial intelli-
gence implementation responsibilities in clinical settings. There
are some of the ethical problems faced by artificial intelligence
clinical applications. They are safety, efficacy, privacy, informa-
tion and consent, the right to decide, “The right to try,” the
costs, and access [37].

Ethical and privacy challenges: The ethical and privacy chal-
lenges are a significant issue in the healthcare industry, which
requires strict compliance with laws, regulations, and rules. In-
tegration of artificial intelligence in medicine presents a wide
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range of challenges in terms of privacy and ethics, including
issues with patient data protection, ethical boundaries of in-
novation, and the actual impact of technology on both doctors
and patients. To realize the full potential of artificial intelligence
in healthcare, strategic decisions must be made that balance
competing interests and values, which include issues of privacy,
accountability, intellectual property rights, and transparency.
Understanding the broader perspective and changes regard-
ing privacy concerns in healthcare is crucial, as trust is essen-
tial. Ethical challenges arise when using artificial intelligence
in healthcare [38]. Despite the fact that artificial intelligence
ethical frameworks have undergone numerous modifications
to reflect the complexity of artificial intelligence ethical issues,
they still do not offer much guidance as to what policies should
be put in place to support ethical use of artificial intelligence.
This is true even if models for artificial intelligence ethics have
undergone numerous revisions to account for the complexity
of these problems [39]. Accessing, altering, distributing, and
using patient data all raise legitimate concerns with regard to
the patient’s right to privacy. Healthcare professionals are still
not fully aware of the potential ethical problems that emerging
artificial intelligence technologies could create when providing
actual care. Privacy and surveillance, bias and discrimination,
and possibly the most profound and challenging philosophical
challenge of the day, the function of human judgment, are the
three main ethical issues that artificial intelligence raises for so-
ciety [40].

Social sustainability challenges: When using artificial intel-
ligence, one should give careful consideration to how it will
affect society as a whole, particularly in terms of people’s and
the planet’s health. Responsible use of artificial intelligence in
healthcare institutions is required in a way that strikes a balance
between the needs of stakeholders, reduces ethical problems
as much as possible, and generates revenues that will last. If a
healthcare institution develops artificial intelligence algorithms,
either intentionally or unintentionally, that threaten human
rights and wellbeing, then the business’s reputation and cred-
ibility could be severely damaged. For instance, the unethical
use of artificial intelligence, such as substituting established
health services with smart technology, has been called out as
a problem that needs to be addressed [41]. The economic and
social sustainability of healthcare organizations should be pri-
oritized, and artificial intelligence should be used to build solu-
tions that support this goal.

Governance challenges: As the implementation of artificial
intelligence technologies in healthcare increases, there is a se-
rious requirement for proper governance to overcome regula-
tory, ethical, and trust issues. Active governance at the hospital
level offers an opportunity to accurately address these issues
in the implementation and use of artificial intelligence [42].
The governance structure should be comprehensive to address
the challenges related to clinical, operational, and leadership
domains while deploying artificial intelligence-powered appli-
cations. Additionally, artificial intelligence has applications in
areas that need regulation, including healthcare, research, and
privacy. Nonetheless, artificial intelligence is developing rapidly
and commercially, which could challenge the known outlines.
National and international regulations are, therefore, required
to introduce artificial intelligence-controlled applications in
healthcare as part of the principles of medical ethics [43].

Technical challenges: Technically, artificial intelligence mod-
els must be simple in their properties and functions in order

for health care providers to efficiently operate them. On the
other hand, there are a few hurdles to adopting artificial intel-
ligence in healthcare, including the lack of capacity of devel-
oping and maintaining IT infrastructure to support the artificial
intelligence process, the increased costs associated with storing
and backing up data for research purposes, and the high cost
of augmenting data validity. In addition, artificial intelligence
algorithms can suffer from a variety of shortcomings, including
inapplicability outside of the training domain, bias, and brittle-
ness [44]. Therefore, healthcare providers should develop and
implement an effective strategic plan for implementing artificial
intelligence in healthcare to address the issues related to cost,
technological infrastructure, and the use of artificial intelligence
systems for health care providers.

Lack of awareness on artificial intelligence technologies
challenges: Building trust with patients is crucial in healthcare,
and this is especially true when it comes to artificial intelligence-
based technologies. Doctors and policy makers acknowledge
that the public may be reluctant to rely on artificial intelligence-
generated recommendations, given the longstanding impor-
tance of face-to-face interaction with physicians. To complicate
matters, there is often a lack of understanding among the gen-
eral population about the potential benefits and limitations of
artificial intelligence in healthcare, leading to unrealistic expec-
tations that can make it difficult for physicians to adopt these
technologies [45].

Unreliability and trustworthiness of artificial intelligence
technologies challenges: Technological challenges pose ob-
stacles in the transition from conventional computer architec-
tures to artificial intelligence architectures, as the emergence
of graphics processors, field-programmable gate arrays, and
special-purpose artificial intelligence chips require advanced
computing and storage devices to offer artificial intelligence
applications. However, deploying these infrastructures and
storages can be complex and expensive for healthcare organi-
zations. Furthermore, some healthcare professionals, including
physicians, nurses, and assistant nurses, lack adequate focus
on digital technology, which can limit the adoption of artificial
intelligence in healthcare. Another critical issue is the lack of
transparency and interpretability of artificial intelligence algo-
rithms, particularly when processing unstructured data [46]. In
healthcare, these challenges must be addressed to ensure the
smooth integration of artificial intelligence technology and pro-
mote its widespread use.

Healthcare providers and professional liability challenges:
Clinical judgment has always been the domain of trained and
certified healthcare professionals. However, the increased
use of artificial intelligence decision support systems to assist
with clinical tasks may impact the professional responsibility
of healthcare providers towards their patients. One concern is
that healthcare professionals may become too dependent on
artificial intelligence technology and be less willing to question
errors or double-check results. While artificial intelligence sys-
tems are important to be user-friendly, their integration into
routine clinical practice can present difficulties depending on
their intended use. Physicians can face challenges when learn-
ing to integrate and use technology, as they may have varying
levels of technology literacy and limited hands-on experience
using artificial intelligence applications in practice [47].

Conclusion

This review study highlighted the current opportunities and
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challenges in the use of artificial intelligence in the healthcare
industry. We found that most studies indicate the potential of
artificial intelligence to assist healthcare professionals in their
duties, and improve medication precision, as well as enhance
decision-making and teamwork. In addition, the study revealed
that artificial intelligence has proven beneficial in medical im-
aging, diagnosis and treatment, virtual health assistance, drug
development, and medical research. However, accessing and
utilizing patient data is a challenge due to privacy concerns. On
the positive side, artificial intelligence presents several opportu-
nities in healthcare industry, including improved patient moni-
toring, managing patient data, predictive medicine; improved
teamwork and decision-making, improved patient engagement
and compliance; rehabilitation; and administrative applica-
tions. Ethical issues, such as data privacy and bias, are among
the most significant challenges we found when using artificial
intelligence in healthcare industry. Ensuring the protection of
patient data and avoiding the perpetuation of social biases is
crucial for the responsible and equitable implementation of ar-
tificial intelligence in healthcare industry.

References

1. Shabbir J, Anwer T. Artificial intelligence and its role in near fu-
ture. arXiv preprint. 2018; arXiv:1804.01396.

2. Gonzalez Garcia C, Nufiez Valdéz ER, Garcia Diaz V, Pelayo Garcia-
Bustelo BC, Cueva Lovelle JM. A review of artificial intelligence in
the internet of things. International Journal of Interactive Multi-
media And Artificial Intelligence. 2019: 5.

3. Husnain A, Hussain HK, Shahroz HM, Ali M, Hayat Y. Advance-
ments in Health through Artificial Intelligence and Machine
Learning: A Focus on Brain Health. Revista Espanola de Docu-
mentacion Cientifica. 2024; 18: 100-123.

4, Alowais SA, Alghamdi SS, Alsuhebany N, Algahtani T, Alshaya Al,
Almohareb SN, et al. Revolutionizing healthcare: the role of ar-
tificial intelligence in clinical practice. BMC medical education.
2023; 23: 689.

5. George AH, Shahul A, George AS. Artificial Intelligence in Medi-
cine: A New Way to Diagnose and Treat Disease. Partners Uni-
versal International Research Journal. 2023; 2: 246-259.

6. Farid F, Bello A, Ahamed F, Hossain F. The Roles of Al Technolo-
gies in Reducing Hospital Readmission for Chronic Diseases: A
Comprehensive Analysis. 2023.

7. Pillai AS. Al-enabled Hospital Management Systems for Modern
Healthcare: An Analysis of System Components and Interdepen-
dencies. Journal of Advanced Analytics in Healthcare Manage-
ment. 2023; 7: 212-228.

8. Khan ZF, Alotaibi SR. Applications of artificial intelligence and
big data analytics in m-health: a healthcare system perspective.
Journal of healthcare engineering. 2020; 2020: 1-15.

9. Secinaro S, Calandra D, Secinaro A, Muthurangu V, Biancone P.
The role of artificial intelligence in healthcare: a structured lit-
erature review. BMC medical informatics and decision making.
2021; 21: 125.

10. Sarker S, Jamal L, Ahmed SF, Irtisam N. Robotics and artificial
intelligence in healthcare during COVID-19 pandemic: A sys-
tematic review. Robotics and autonomous systems. 2021; 146:
103902.

11. Guo C, Jiang Z, He H, Liao Y, Zhang D. Wrist pulse signal acquisi-
tion and analysis for disease diagnosis: A review. Computers in
Biology and Medicine. 2022; 143: 105312.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Kang M, Park E, Cho BH, Lee KS. Recent patient health moni-
toring platforms incorporating internet of things-enabled smart
devices. International neurourology journal. 2018; 22: S76.

Haleem A, Javaid M, Khan IH. Current status and applications of
Artificial Intelligence (Al) in medical field: An overview. Current
Medicine Research and Practice. 2019; 9: 231-237.

Hunter B, Hindocha S, Lee RW. The role of artificial intelligence
in early cancer diagnosis. Cancers. 2022; 14: 1524.

Jones OT, Calanzani N, Saji S, Duffy SW, Emery J, Hamilton W,
et al. Artificial intelligence techniques that may be applied to
primary care data to facilitate earlier diagnosis of cancer: sys-
tematic review. Journal of Medical Internet Research. 2021; 23:
e23483.

Ahmed Z, Mohamed K, Zeeshan S, Dong X. Artificial intelligence
with multi-functional machine learning platform development
for better healthcare and precision medicine. Database. 2020;
2020: baaa010.

Khalifa M, Albadawy M. Artificial Intelligence for Clinical Pre-
diction: Exploring Key Domains and Essential Functions. Com-
puter Methods and Programs in Biomedicine Update. 2024; 5:
100148.

Bi WL, Hosny A, Schabath MB, Giger ML, Birkbak NJ, Mehrtash
A, et al. Artificial intelligence in cancer imaging: clinical challeng-
es and applications. CA: a cancer journal for clinicians. 2019; 69:
127-157.

Olveres J, Gonzalez G, Torres F, Moreno-Tagle JC, Carbajal-De-
gante E, Valencia-Rodriguez A, et al. What is new in computer
vision and artificial intelligence in medical image analysis appli-
cations. Quantitative imaging in medicine and surgery. 2021; 11:
3830-3853.

Haick H, Tang N. Artificial intelligence in medical sensors for
clinical decisions. ACS nano. 2021; 15: 3557-3567.

Kvedar J, Coye MJ, Everett W. Connected health: a review of
technologies and strategies to improve patient care with tele-
medicine and telehealth. Health affairs. 2014; 33: 194-199.

Mans RS, Schonenberg MH, Song M, van der Aalst WM, Bakker
PJ. Application of process mining in healthcare—a case study in
a dutch hospital. In Biomedical Engineering Systems and Tech-
nologies: International Joint Conference, BIOSTEC 2008 Funchal,
Madeira, Portugal, January 28-31, 2008 Revised Selected Papers
1. Springer Berlin Heidelberg. 2009; 425-438.

Lundberg SM, Nair B, Vavilala MS, Horibe M, Eisses MJ, Adams T,
et al. Explainable machine-learning predictions for the preven-
tion of hypoxaemia during surgery. Nature biomedical engineer-
ing. 2018; 2: 749-760.

Mazza K. Conversational Artificial Intelligence and Patient Gen-
erated Health Data: Transitional Patient Applications to Improve
Outcomes in the 30-Day Post-discharge Window (Doctoral dis-
sertation, Rutgers The State University of New Jersey, Rutgers
School of Health Professions). 2020.

Castaneda C, Nalley K, Mannion C, Bhattacharyya P, Blake P,
Pecora A, et al. Clinical decision support systems for improving
diagnostic accuracy and achieving precision medicine. Journal of
clinical bioinformatics. 2015; 5: 1-16.

Jeddi Z, Bohr A. Remote patient monitoring using artificial intel-
ligence. In Artificial intelligence in healthcare. Academic Press]
2020: 203-234.

Poslad S. Ubiquitous computing: smart devices, environments
and interactions. John Wiley & Sons. 2011.

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Biomed Eng 7(1): id1048 (2024) - Page - 5


https://arxiv.org/abs/1804.01396
https://arxiv.org/abs/1804.01396
https://www.ijimai.org/journal/bibcite/reference/2664
https://www.ijimai.org/journal/bibcite/reference/2664
https://www.ijimai.org/journal/bibcite/reference/2664
https://www.ijimai.org/journal/bibcite/reference/2664
https://redc.revistas-csic.com/index.php/Jorunal/article/view/195
https://redc.revistas-csic.com/index.php/Jorunal/article/view/195
https://redc.revistas-csic.com/index.php/Jorunal/article/view/195
https://redc.revistas-csic.com/index.php/Jorunal/article/view/195
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-023-04698-z
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-023-04698-z
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-023-04698-z
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-023-04698-z
https://puirj.com/index.php/research/article/view/146
https://puirj.com/index.php/research/article/view/146
https://puirj.com/index.php/research/article/view/146
https://www.researchgate.net/publication/372407774_The_Roles_of_AI_Technologies_in_Reducing_Hospital_Readmission_for_Chronic_Diseases_A_Comprehensive_Analysis
https://www.researchgate.net/publication/372407774_The_Roles_of_AI_Technologies_in_Reducing_Hospital_Readmission_for_Chronic_Diseases_A_Comprehensive_Analysis
https://www.researchgate.net/publication/372407774_The_Roles_of_AI_Technologies_in_Reducing_Hospital_Readmission_for_Chronic_Diseases_A_Comprehensive_Analysis
https://research.tensorgate.org/index.php/JAAHM/article/view/109
https://research.tensorgate.org/index.php/JAAHM/article/view/109
https://research.tensorgate.org/index.php/JAAHM/article/view/109
https://research.tensorgate.org/index.php/JAAHM/article/view/109
https://pubmed.ncbi.nlm.nih.gov/32952992/
https://pubmed.ncbi.nlm.nih.gov/32952992/
https://pubmed.ncbi.nlm.nih.gov/32952992/
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-021-01488-9
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-021-01488-9
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-021-01488-9
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-021-01488-9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8493645/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8493645/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8493645/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8493645/
https://pubmed.ncbi.nlm.nih.gov/35203039/
https://pubmed.ncbi.nlm.nih.gov/35203039/
https://pubmed.ncbi.nlm.nih.gov/35203039/
https://pubmed.ncbi.nlm.nih.gov/30068069/
https://pubmed.ncbi.nlm.nih.gov/30068069/
https://pubmed.ncbi.nlm.nih.gov/30068069/
https://www.sciencedirect.com/science/article/abs/pii/S235208171930193X
https://www.sciencedirect.com/science/article/abs/pii/S235208171930193X
https://www.sciencedirect.com/science/article/abs/pii/S235208171930193X
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8946688/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8946688/
https://pubmed.ncbi.nlm.nih.gov/33656443/
https://pubmed.ncbi.nlm.nih.gov/33656443/
https://pubmed.ncbi.nlm.nih.gov/33656443/
https://pubmed.ncbi.nlm.nih.gov/33656443/
https://pubmed.ncbi.nlm.nih.gov/33656443/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7078068/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7078068/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7078068/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7078068/
https://www.sciencedirect.com/science/article/pii/S2666990024000156
https://www.sciencedirect.com/science/article/pii/S2666990024000156
https://www.sciencedirect.com/science/article/pii/S2666990024000156
https://www.sciencedirect.com/science/article/pii/S2666990024000156
https://pubmed.ncbi.nlm.nih.gov/30720861/
https://pubmed.ncbi.nlm.nih.gov/30720861/
https://pubmed.ncbi.nlm.nih.gov/30720861/
https://pubmed.ncbi.nlm.nih.gov/30720861/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8245941/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8245941/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8245941/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8245941/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8245941/
https://pubmed.ncbi.nlm.nih.gov/33620208/
https://pubmed.ncbi.nlm.nih.gov/33620208/
https://www.healthaffairs.org/doi/10.1377/hlthaff.2013.0992
https://www.healthaffairs.org/doi/10.1377/hlthaff.2013.0992
https://www.healthaffairs.org/doi/10.1377/hlthaff.2013.0992
https://pubmed.ncbi.nlm.nih.gov/31001455/
https://pubmed.ncbi.nlm.nih.gov/31001455/
https://pubmed.ncbi.nlm.nih.gov/31001455/
https://pubmed.ncbi.nlm.nih.gov/31001455/
https://rucore.libraries.rutgers.edu/rutgers-lib/62556/PDF/1/play/
https://rucore.libraries.rutgers.edu/rutgers-lib/62556/PDF/1/play/
https://rucore.libraries.rutgers.edu/rutgers-lib/62556/PDF/1/play/
https://rucore.libraries.rutgers.edu/rutgers-lib/62556/PDF/1/play/
https://rucore.libraries.rutgers.edu/rutgers-lib/62556/PDF/1/play/
https://pubmed.ncbi.nlm.nih.gov/25834725/
https://pubmed.ncbi.nlm.nih.gov/25834725/
https://pubmed.ncbi.nlm.nih.gov/25834725/
https://pubmed.ncbi.nlm.nih.gov/25834725/
https://pervasivecomputing.se/M7012E_2014/material/Wiley.Ubiquitous.Computing.Smart.Devices.Environments.And.Interactions.May.2009.eBook.pdf
https://pervasivecomputing.se/M7012E_2014/material/Wiley.Ubiquitous.Computing.Smart.Devices.Environments.And.Interactions.May.2009.eBook.pdf

Austin Publishing Group

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Ljungh H. Self-monitoring of Health: A development project
with the aim to identify and develop a user-friendly medical de-
vice. 2014.

Sardar P, Abbott JD, Kundu A, Aronow HD, Granada JF, Giri J. Im-
pact of artificial intelligence on interventional cardiology: from
decision-making aid to advanced interventional procedure as-
sistance. Cardiovascular interventions. 2019; 12: 1293-1303.

Heng W, Solomon S, Gao W. Flexible electronics and devices as
human—machine interfaces for medical robotics. Advanced Ma-
terials. 2022; 34: 2107902.

Parvathaneni V, Kulkarni NS, Muth A, Gupta V. Drug repurpos-
ing: a promising tool to accelerate the drug discovery process.
Drug discovery today. 2019; 24: 2076-2085.

Noorbakhsh-Sabet N, Zand R, Zhang Y, Abedi V. Artificial intel-
ligence transforms the future of health care. The American jour-
nal of medicine. 2019; 132: 795-801.

Barrett M, Boyne J, Brandts J, Brunner-La Rocca HP, De Maess-
chalck L, De Wit K, et al. Artificial intelligence supported patient
self-care in chronic heart failure: a paradigm shift from reactive
to predictive, preventive and personalised care. Epma Journal.
2019; 10: 445-464.

Vijayan V, Connolly JP, Condell J, McKelvey N, Gardiner P. Review
of wearable devices and data collection considerations for con-
nected health. Sensors. 2021; 21: 5589.

Jensen PB, Jensen LJ, Brunak S. Mining electronic health re-
cords: towards better research applications and clinical care.
Nature Reviews Genetics. 2012; 13: 395-405.

Petrides AK, Tanasijevic MJ, Goonan EM, Landman AB, Kantartjis
M, Bates DW, et al. Top ten challenges when interfacing a labo-
ratory information system to an electronic health record: Experi-
ence at a large academic medical center. International journal of
medical informatics. 2017; 106: 9-16.

Dresser R. Informed Consent in Right-to-Try-A Dubious Assump-
tion. Wake Forest JL & Pol’y. 2020; 11: 1.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Gerke S, Minssen T, Cohen G. Ethical and legal challenges of ar-
tificial intelligence-driven healthcare. In Artificial intelligence in
healthcare. Academic Press. 2020: 295-336.

Taeihagh A. Governance of artificial intelligence. Policy and soci-
ety. 2021; 40: 137-157.

Bostrom N, Yudkowsky E. The ethics of artificial intelligence. In
Artificial intelligence safety and security. Chapman and Hall/
CRC]2018: 57-69.

Baker SB, Xiang W, Atkinson I. Internet of things for smart health-
care: Technologies, challenges, and opportunities. leee Access.
2017; 5: 26521-26544.

Guan J. Artificial intelligence in healthcare and medicine: prom-
ises, ethical challenges and governance. Chinese Medical Sci-
ences Journal. 2019; 34: 76-83.

Singh R, Bansal R, Niranjanamurthy M. Use and Application of
Artificial Intelligence in Accounting and Finance: Benefits and
Challenges. Data Wrangling: Concepts, Applications and Tools.
2023: 251-274.

Al Kuwaiti A, Nazer K, Al-Reedy A, Al-Shehri S, Al-Muhanna A,
Subbarayalu AV, et al. A review of the role of artificial intelli-
gence in healthcare. Journal of personalized medicine. 2023; 13:
951.

Sun TQ, Medaglia R. Mapping the challenges of Artificial Intel-
ligence in the public sector: Evidence from public healthcare.
Government Information Quarterly. 2019; 36: 368-383.

Kim B, Park J, Suh J. Transparency and accountability in Al de-
cision support: Explaining and visualizing convolutional neural
networks for text information. Decision Support Systems. 2020;
134:113302.

Han ER, Yeo S, Kim MJ, Lee YH, Park KH, Roh H. Medical educa-
tion trends for future physicians in the era of advanced technol-
ogy and artificial intelligence: an integrative review. BMC medi-
cal education. 2019; 19: 1-15.

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Biomed Eng 7(1): id1048 (2024) - Page - 6


https://pubmed.ncbi.nlm.nih.gov/31320024/
https://pubmed.ncbi.nlm.nih.gov/31320024/
https://pubmed.ncbi.nlm.nih.gov/31320024/
https://pubmed.ncbi.nlm.nih.gov/31320024/
https://pubmed.ncbi.nlm.nih.gov/31320024/
https://pubmed.ncbi.nlm.nih.gov/34897836/
https://pubmed.ncbi.nlm.nih.gov/34897836/
https://pubmed.ncbi.nlm.nih.gov/34897836/
https://pubmed.ncbi.nlm.nih.gov/34897836/
https://pubmed.ncbi.nlm.nih.gov/31238113/
https://pubmed.ncbi.nlm.nih.gov/31238113/
https://pubmed.ncbi.nlm.nih.gov/31238113/
https://pubmed.ncbi.nlm.nih.gov/31238113/
https://pubmed.ncbi.nlm.nih.gov/30710543/
https://pubmed.ncbi.nlm.nih.gov/30710543/
https://pubmed.ncbi.nlm.nih.gov/30710543/
https://pubmed.ncbi.nlm.nih.gov/30710543/
https://pubmed.ncbi.nlm.nih.gov/31832118/
https://pubmed.ncbi.nlm.nih.gov/31832118/
https://pubmed.ncbi.nlm.nih.gov/31832118/
https://pubmed.ncbi.nlm.nih.gov/31832118/
https://pubmed.ncbi.nlm.nih.gov/31832118/
https://pubmed.ncbi.nlm.nih.gov/31832118/
https://pubmed.ncbi.nlm.nih.gov/34451032/
https://pubmed.ncbi.nlm.nih.gov/34451032/
https://pubmed.ncbi.nlm.nih.gov/34451032/
https://pubmed.ncbi.nlm.nih.gov/34451032/
https://pubmed.ncbi.nlm.nih.gov/22549152/
https://pubmed.ncbi.nlm.nih.gov/22549152/
https://pubmed.ncbi.nlm.nih.gov/22549152/
https://pubmed.ncbi.nlm.nih.gov/22549152/
https://pubmed.ncbi.nlm.nih.gov/28870384/
https://pubmed.ncbi.nlm.nih.gov/28870384/
https://pubmed.ncbi.nlm.nih.gov/28870384/
https://pubmed.ncbi.nlm.nih.gov/28870384/
https://pubmed.ncbi.nlm.nih.gov/28870384/
https://pubmed.ncbi.nlm.nih.gov/28870384/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332220/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332220/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332220/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332220/
https://academic.oup.com/policyandsociety/article/40/2/137/6509315
https://academic.oup.com/policyandsociety/article/40/2/137/6509315
https://academic.oup.com/policyandsociety/article/40/2/137/6509315
https://www.researchgate.net/publication/321383073_Internet_of_Things_for_Smart_Healthcare_Technologies_Challenges_and_Opportunities
https://www.researchgate.net/publication/321383073_Internet_of_Things_for_Smart_Healthcare_Technologies_Challenges_and_Opportunities
https://www.researchgate.net/publication/321383073_Internet_of_Things_for_Smart_Healthcare_Technologies_Challenges_and_Opportunities
https://www.researchgate.net/publication/321383073_Internet_of_Things_for_Smart_Healthcare_Technologies_Challenges_and_Opportunities
https://pubmed.ncbi.nlm.nih.gov/31315747/
https://pubmed.ncbi.nlm.nih.gov/31315747/
https://pubmed.ncbi.nlm.nih.gov/31315747/
https://pubmed.ncbi.nlm.nih.gov/31315747/
https://www.researchgate.net/publication/371627978_Use_and_Application_of_Artificial_Intelligence_in_Accounting_and_Finance_Benefits_and_Challenges
https://www.researchgate.net/publication/371627978_Use_and_Application_of_Artificial_Intelligence_in_Accounting_and_Finance_Benefits_and_Challenges
https://www.researchgate.net/publication/371627978_Use_and_Application_of_Artificial_Intelligence_in_Accounting_and_Finance_Benefits_and_Challenges
https://www.researchgate.net/publication/371627978_Use_and_Application_of_Artificial_Intelligence_in_Accounting_and_Finance_Benefits_and_Challenges
https://www.researchgate.net/publication/371627978_Use_and_Application_of_Artificial_Intelligence_in_Accounting_and_Finance_Benefits_and_Challenges
https://www.mdpi.com/2075-4426/13/6/951
https://www.mdpi.com/2075-4426/13/6/951
https://www.mdpi.com/2075-4426/13/6/951
https://www.mdpi.com/2075-4426/13/6/951
https://www.mdpi.com/2075-4426/13/6/951
https://research-api.cbs.dk/ws/portalfiles/portal/58401014/rony_medaglia_et_al_mapping_the_challenges_acceptedmanuscript.pdf
https://research-api.cbs.dk/ws/portalfiles/portal/58401014/rony_medaglia_et_al_mapping_the_challenges_acceptedmanuscript.pdf
https://research-api.cbs.dk/ws/portalfiles/portal/58401014/rony_medaglia_et_al_mapping_the_challenges_acceptedmanuscript.pdf
https://research-api.cbs.dk/ws/portalfiles/portal/58401014/rony_medaglia_et_al_mapping_the_challenges_acceptedmanuscript.pdf
https://www.researchgate.net/publication/340622649_Transparency_and_accountability_in_AI_decision_support_Explaining_and_visualizing_convolutional_neural_networks_for_text_information
https://www.researchgate.net/publication/340622649_Transparency_and_accountability_in_AI_decision_support_Explaining_and_visualizing_convolutional_neural_networks_for_text_information
https://www.researchgate.net/publication/340622649_Transparency_and_accountability_in_AI_decision_support_Explaining_and_visualizing_convolutional_neural_networks_for_text_information
https://www.researchgate.net/publication/340622649_Transparency_and_accountability_in_AI_decision_support_Explaining_and_visualizing_convolutional_neural_networks_for_text_information
https://www.researchgate.net/publication/340622649_Transparency_and_accountability_in_AI_decision_support_Explaining_and_visualizing_convolutional_neural_networks_for_text_information
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-019-1891-5
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-019-1891-5
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-019-1891-5
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-019-1891-5
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-019-1891-5

