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Recent years have witnessed a boom in cutting-edge
technologies. Accordingly, due to this unprecedented ad-
vancement, the intersection of healthcare and technology
has led to the development of various innovative applica-
tions centered on data (1). Likewise, understanding data
mining regarding patient care will become increasingly
crucial as the medical field becomes more complex and
encounters a lack of funds. Moreover, it is becoming in-
creasingly difficult for academic institutions, private com-
panies, insurance providers, and public health systems to
keep up with the growing volume of health-related data,
including prescriptions, clinical notes, data on pharma-
ceutical purchases, information about health insurance,
details from medical investigations and laboratory results,
and Electronic Health Records (EHR), every 12 - 14 months.
The emergence of data mining techniques in the com-
ing decade will transform conventional medical databases
into knowledge-based, evidence-based healthcare, so clin-
ical physicians should be aware of the potential of these
techniques to enhance healthcare quality (2-4).

Data analytics can be utilized in a variety of areas in
healthcare, including patient surveillance, protection of
patients’ privacy, healthcare administration, mental state
and well-being, and drug safety. For instance, healthcare
data warehouses and cloud storage are popular ways of
storing vast quantities of electronic data in hospitals and
clinics to improve healthcare outcomes at minimal cost
and maximum security. In addition to its medical appli-
cations, data storage serves various non-medical purposes,
such as research, education, evaluation, and more. For
example, users can retrieve radiology results files from a
repository using keywords that meet patient privacy poli-
cies (5). Itis also possible to obtain vital information about
the anatomy and function of organs from image process-

ing of healthcare data and use this information to diag-
nose diseases and patient conditions. For example, the
technology is currently used to delineate organs, detect
lung cancer, and diagnose neurological and cardiovascu-
lar disorders. Therefore, screening, diagnosis, and progno-
sis could be more effective by using artificial intelligence
for image processing in the medical field. Additionally,
combining medical imaging with other types of data, such
asgenomic data, has increased accuracy and facilitated the
early diagnosis of diseases (6). One example is precision
medicine, which relies on extensive data analysis, such as
radiomics and genomics, to tailor treatments instead of
adopting a one-size-fits-all approach. Multiple medical do-
mains, including radiation oncology, psychiatry, and infec-
tious diseases, may also benefit from the structure of this
framework (7-9).

On the other hand, data-driven applications are not
limited to hospitals and clinics; for instance, telemonitor-
ing systems, predictive models for personalized asthma
attacks, and autonomous geriatric fall detection systems
thrive outside the hospital (7, 8). In addition, there are also
some health-based apps and the Internet of Things (IoT)
devices regarding telemedicine. As an example, Apple and
Google are developing wearable technology that will pro-
vide real-time, accurate monitoring of medical data (such
as mood, diet, exercise, and sleep cycle patterns) that can
be correlated with physiological markers (such as heart
rate, calories burned, blood glucose level, and cortisol lev-
els) (5).

Through IoT, patients can quickly and securely com-
municate health data with their physicians and health-
care providers and take charge of their treatment. As a re-
sult, individuals will be able to take responsibility for their
health and actively participate in their treatment, which
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may result in fewer unnecessary hospitalizations. The In-
ternet of Things is a group of networks, applications, and
sensors thatcan share and collect data. Awide variety of de-
vices, from smartwatches to autonomous vehicles to med-
ical tools, fall under this category. Due to their capabilities,
these instruments are expected to transform the delivery
of medical care (10). “True Colors” is an example of a wear-
able gadget designed to collect patient-centered data that
isaccessible and acceptable enough to provide reliable lon-
gitudinal follow-up. In addition, this approach is undergo-
ing testing to replace conventional daily health monitor-
ing (5). Furthermore, electronic health records paved the
way for big data research and brought data science to the
patient’s bedside (11, 12).

An excellent example of using data science in the
healthcare system can be found in intensive care units
(ICUs). However, a reductionist approach is insufficient to
address the complexity of critical patients. For example, in-
vestigating a single therapeutic intervention or biomarker
may not be adequate to meet the needs of intensive care
units (13). Therefore, critical care management and re-
search must adopt an interdisciplinary strategy that con-
siders the complexity of critically ill patients and uses com-
putational technologies and algorithms to meet this chal-
lenge.

In addition, massive amounts of the data required to
execute this plan are presently being generated and digi-
tized. For instance, emerging technologies, such as patient
monitoring systems and electronic health records, gener-
ate mineable data. Multiomics also combines large vol-
umes of data from the genome, proteome, transcriptome,
and other “-omes” to provide a deluge of data. As a result, it
can help biological discoveries on several levels. Therefore,
physicians should be aware of the advantages and disad-
vantages of data science (14).

It is expected that in the future, doctors will immedi-
ately understand the patient’s reason for making an ap-
pointment. In addition, physicians will learn about data
abnormalities during annual health screenings. For exam-
ple, they do not need to take the patient’s daily tempera-
ture because they receive it from home. In addition, in-
dividuals frequently monitor and report their blood pres-
sure to their physicians. Thus, possible therapies and their
success rates are quickly addressed. Standard treatment
is 95 percent successful, according to data obtained from
people with proximate causes and physiologies. As a re-
sult, patients may depart the office after 10 minutes with
this rapid, opinion-free diagnosis.

Furthermore, healthcare companies may lower their
annual expenditures by more than 25 percent via big data
analytics. Big data analytics has the potential to iden-
tify and predict diseases and may result in cost savings

by reducing the frequency of unnecessary hospital read-
missions. The healthcare industry needs more knowledge
about the causes of readmissions to address the problem
effectively. The capacity to precisely detect these connec-
tions would substantially assist healthcare practitioners in
improving patient care processes and preventing needless
readmissions. Staffing, surgical demand forecasts, patient
care, and the effectiveness of the pharmaceutical supply
chain may all benefit from the insights from big data ana-
lytics. These developments will eventually lead to a reduc-
tion in medical care expenditures by employers. Indeed, a
physician with abackground in mathematics and statistics
can provide this data-driven treatment. Thus, even medi-
cal professionals have become data scientists in the digital
world (15,16).

Conclusions: The future of medicine will entail close
collaboration between data science and physicians. Mas-
sive volumes of clinical, physiological, and “omics” data
are processed by computational algorithms, giving physi-
cians bedside, edible, interpretable, and actionable in-
sights to improve their decision-making. Predictive mod-
els can provide suggestions for diagnosis and therapy, but
itis the responsibility of physicians to provide context and
coordinate their usage. As a result, false alarms are dimin-
ished, and systems are constantly improved via collabo-
rative efforts and scientific rigor. However, our capacity
to train new and experienced clinicians in managing this
amount of information falls behind the data revolution.
Therefore, as the medical field enters the era of big data,
medical education must address data processing and ap-
plication.
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