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Artificial intelligence in medicine and healthcare
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aybe someday, the doctors providing you healthcare will no longer be a human being.
Behind the screen, artificial intelligence is actively operating to provide diagnosis
and treatment recommendations. However, this scenario may or may not arrive in the
near future. Automation and artificial intelligence are developed at an incredible pace and
are gradually changing the nature of the workplace.1 A report from McKinsey in 2017
estimated that approximately half of working activities may be replaced by automation
and/or artificial intelligence. This phenomenon triggers extensive discussions of how jobs
and work opportunities will affect individuals and what societal impacts may be triggered
or generated. Among all topics where artificial intelligence is playing an increasingly
significant role, medicine and healthcare are specific domains to be extensively investigated
and discussed in recent years.2-4 The exponential growth of medical knowledge and the
lack of time and capacity for physicians to handle vast amounts of constantly increasing
information substantially highlights the potentials of artificial intelligence in medicine and
healthcare. Despite the great benefits of artificial intelligence, various concerns have been
raised regarding the “human touch” of medicine and healthcare since both are highly
people-focused professions.
Currently, artificial intelligence in medicine and healthcare refers to the application of
various automated technologies in the diagnosis, treatment and prediction of outcomes
among patients who need different types of health services. Although diagnosis and
treatment seem simple on many occasions, they require extensive professional background,
knowledge and logical thinking. In brief, diagnosis and treatment processes generally
consist of the following steps:
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(1) Collecting patients’ data, physical examinations, and laboratory tests;
(2) Analyzing collected data and results;
(3) Providing diagnosis based on collected information and matching it with previous
information and knowledge;
(4) Selecting appropriate treatment plans based on the diagnosis;
(5) Administering the treatment plans for patients;
(6) Monitoring the treatment responses and re-evaluating the diagnosis and treatments.
Based on the above-mentioned steps, artificial intelligence may do better than doctors
in many ways, but increased use of artificial intelligence in medicine and healthcare
eventually could raise certain ethical dilemmas and bring about many issues of concern.
Most physicians reported that they spent much more time performing data entry and desk
work during the office consultation than actually talking to patients. If the introduction of
artificial intelligence can effectively save time and effort for physicians and promote more
interaction between patients and doctors, automation and artificial intelligence could truly
improve doctor-patient relationship and quality of care.
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However, can artificial intelligence be sophisticated and
“intelligent” enough to cover every dimension of medicine
and healthcare? Literally, the answer is no at present time,
especially in those with complex care needs.5,6 However several
possibilities have been proposed that could be beneficial:

medicine and healthcare cannot be denied. Using artificial
intelligence’s highly efficient computing capacity, medicine
and healthcare practice may be greatly changed and a
great variety of health data may truly enter daily practice.
However, the “human touch” an essential part of the patientdoctor relationship needs to be continuously strengthened
even though the increasing assistance of automation and
artificial intelligence may bring various barriers.

(1) Decision support systems to provide possible diagnoses
for doctors when seeing patients;
(2) Laboratory information systems to continuously track
patients’ data for early detection of certain conditions;
(3) Robotic surgery systems to provide precision surgery
with minimal trauma to patients;
(4) R
 educing human error to improve overall quality of care
and to reduce potential lawsuits for malpractice and/or
negligence.
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The potential for artificial intelligence use in medicine and
healthcare is likely employed in reducing manual tasks,
freeing up a physician’s time, and increasing efficiency of
health services. Artificial intelligence could play more active
roles in improving medicine and healthcare as traditionally,
physicians treated patients based on the knowledge of
“the statistical average person” with limited heterogeneity
of data. Nowadays, with assistance from artificial
intelligence, healthcare professionals are able to provide
more personalized health services together with improving
medical science by adding more diverse data sources.7
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Currently, the general consensus in the discussion of using
artificial intelligence in medicine and healthcare is that routine
tasks and data collection can be taken over by machines,
but there will always be strong needs for doctors to act
on the irreplaceable human roles. Moreover, professional
judgement, creativity, and empathy are human elements that
machines cannot do well. Until now, artificial intelligence
has demonstrated its excellence in providing diagnosis and
treatment recommendations. 8 However, more inspiring
applications are under development by using the computing
capacity of artificial intelligence to provide better classifications
of diseases and degenerative conditions (e.g. dementia or other
neurodegenerative disorders). Using new data variables like
multi-omics data, wearable devices, and biorecognition, the
previously established prediction models may all be revised
and upgraded. Medicine and clinical practice will completely
differ from previous times, triggered by the increasing
development and use of artificial intelligence.
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Despite all the bright sides of automation and artificial
intelligence roles in medicine and healthcare, limitations
and barriers will always exist.
(1) Machines are not human, so machines may pose an issue
for the law system when there is a lawsuit of any kind;
(2) A rtificial intelligence generates decisions based on
currently available knowledge;
(3) Medicine lacks some concrete differentiation between
healthy and unhealthy status, especially when facing
degenerative processes.
The importance of automation and artificial intelligence in
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