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Abstract

Background: Artificial intelligence (Al) is a term used to describe the use of computers and technology to emulate human
intelligence mechanisms. Although Al is known to affect health services, the impact of information provided by Al on the
patient-physician relationship in actual practiceisunclear.

Objective: The purpose of this study is to investigate the effect of introducing Al functions into the medical field on the role
of the physician or physician-patient relationship, as well as potential concernsin the Al era.

Methods: We conducted focus group interviews in Tokyo's suburbs with physicians recruited through snowball sampling. The
interviews were conducted in accordance with the questions listed in the interview guide. A verbatim transcript recording of all
interviewswas qualitatively analyzed using content analysis by al authors. Similarly, extracted code was grouped into subcategories,
categories, and then core categories. We continued interviewing, analyzing, and discussing until we reached data saturation. In
addition, we shared the results with all interviewees and confirmed the content to ensure the credibility of the analysis results.

Results: A total of 9 participants who belonged to various clinical departments in the 3 groups were interviewed. The same
interviewers conducted the interview as the moderator each time. The average group interview time for the 3 groups was 102
minutes. Content saturation and theme devel opment were achieved with the 3 groups. We identified three core categories: (1)
functions expected to be replaced by Al, (2) functions still expected of human physicians, and (3) concerns about the medical
field in the Al era. We also summarized the roles of physicians and patients, as well as the changesin the clinical environment
in the age of Al. Some of the current functions of the physician were primarily replaced by Al functions, while others were
inherited as the functions of the physician. In addition, “functions extended by Al” obtained by processing massive amounts of
data will emerge, and a new role for physicians will be created to deal with them. Accordingly, the importance of physician
functions, such asresponsibility and commitment based on val ues, will increase, which will simultaneously increase the expectations
of the patients that physicians will perform these functions.

Conclusions: We presented our findings on how the medical processes of physicians and patients will change as Al technology
is fully implemented. Promoting interdisciplinary discussions on how to overcome the challenges is essential, referring to the
discussions being conducted in other fields.
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Introduction

Artificial intelligence (Al) isaterm used to describe the use of
computers and technology to emulate mechanisms of human
intelligence, such as thought, deep learning, adaptation, and
sensory understanding [1-3]. The Al revolution is said to be a
new industrial revolution that will affect all industries, and
health careisno exception [4]. Inthefield of clinical medicine,
in particular, advancements in Al technology and machine
learning, with their ability to constantly capture and optimize
vast amounts of data, will have a significant impact on the
accumulation and updating of medical knowledge, the discovery
and acceleration of diagnostic methods [5], and the selection
and implementation of treatment methods[6]. Thus, theimpact
of these technol ogieswill force changesin all aspects of medical
practice in the future [4,7-10].

Furthermore, the technological revolution and advancement of
Al may cause implications for clinical practice, especially for
physicians, allied health care professionals, and patients.
Already, many patients are seeking advice on theinternet before
they see a doctor, which is influencing patient behavior [11].
Medical professionals are also said to be heavily influenced in
their practice by theinformation derived from theinternet [12].
These are aready beginning to influence the decisions that
patients and doctors make in everyday practice.

There are various opinions about theimpact these Alswill have
when used in society. Some of the positive effects include a
more accurate sel ection of treatment methods and the reduction
of the time burden of medical professionals. On the other hand,
problems have been identified, such as selecting a diagnosis
when the mechanical diagnosis differs from the medical one.
This difference may be due to the technical limitations of Al,
unethical decisions, and additional workload on the medical
profession [5,13]. While many general practitioners in the
United Kingdom are skeptical about Al implementation, they
say that much of their work will be replaced by Al in the near
future [14]. However, it is not fully clear how the information
provided by Al will affect the patient-doctor relationship in
actual practice.

Therefore, we conducted an exploratory study to determine how
theintroduction of Al servicesinto the medical field will soon
affect the role of the doctor or the doctor-patient relationship,
how it will change the role of the physician, and concerns
associated with the change.

Methods

Study Design
We adopted a qualitative research design based on focus group
interview methods.

https://formative.jmir.org/2023/1/e46020

Recruitment Procedures of Participants

In this study, participants were recruited through snowball
sampling from physicians residing in Tokyo's suburbs. The
investigatorsinvited all participants through one of the author’s
SNS with email to participate with predetermined inclusion
criteria: medical professionals who currently work at least 20
hours a week in the medical field and who can give a basic
explanation of the term “artificial intelligence” We used
convenient sampling to recruit participants but tried to include
a diverse group in terms of age, gender, speciaty, and
workplace.

Interview Procedure

The contents of planned interviews were explained to
participants in writing in advance. Researchers conducted
interviews at the date and time specified by the intervieweesin
an interview room in the Tokyo metropolitan area and ensured
participant privacy. The interviewswere conducted in line with
the questions listed in the interview guide. We aso provided 3
clinical scenariosabout the decision-making of second opinions
on breast cancer treatment, Al-automated remote self-diagnosis,
and medical advice on health behavior based on Al-calculated
risk calculation. We conducted 3 focus groups with a mix of
physicians specialties, with 2-4 participantsin each group. All
interviews were led by a moderator and an assistant moderator
(SB and MT), and all datawere collected in January 2018.

Analysis M ethods

Interviewswererecorded using an integrated chip recorder, and
verbatim transcriptswere created. Each sentencein theraw data
was carefully read and analyzed. Two authors independently
and repeatedly read through al the data and coded them
according to meaning chunks. At thetime of coding, no attempt
was made to simplify expressions. Further, codes with similar
content were grouped into a subcategory and given a name
representing the shared content. They subsequently grouped
similar codes into subcategories to provide insight into
meaningful topics and codes. Finally, al results were merged
and reconciled through repeated discussion among all authors.
While creating subcategories, efforts were made to simplify
their names so that the subcategory’s meaning could be readily
understood from its name alone.

Further, similar subcategorieswere grouped into categories and
then into core categories, with increasing levels of abstraction.
Theauthors verified the content validity of the dataand analyzed
thereliability and validity by conducting discussions until they
reached a consensus regarding classification, aswell as coding.
Data were analyzed using MAXQDA Plusl12 (Release 12.2.1)
software (VERBI GmbH). The interviews were repeated until
data saturation was reached. Finaly, the final results were
prepared by asking the participants to review and comment on
the summarized results and provide feedback.
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Ethics Approval

All the participants provided written informed consent and were
assured that the contents of the interviews would be recorded
and that their statements would be reported anonymously. All
participants were compensated with US $71 prepaid card for
theinterviews, which lasted up to 2 hours. In addition, members
of the research team took notes during the sessions to capture
important elements. The ethics committee of the National
Hospital Organization Tokyo Medical Center (Approval
R18-134) reviewed and approved the study protocol. All
methods were performed in accordance with the relevant
guidelines and regulations.

Results

Overview

We found out the roles of physicians and patients, as well as
the changesintheclinical environment inthe age of Al through
the focus group interview. Such views have not been found in
the existing study. Some of the current functions of the physician
were primarily replaced by Al functions, while others were
inherited as the functions of the physician. In addition,
“functions extended by Al” obtained by processing massive
amounts of datawill emerge, and anew rolefor physicianswill
be created to deal with them. Accordingly, the importance of
physician functions, such as responsibility and commitment
based on values, will increase, which will simultaneously
increase the expectations of the patients that physicians will
perform these functions.

The survey was conducted with 3 groups: A, B, and C. The
same physician (SB) conducted the interview as the moderator
every time. Each of the 3 groups recruited 4, 3, and 3 subjects.
Ontheday of theinterview, 1 participant in group C wasunable
to participate due to being unwell. In total, 9 participants (4, 3,
and 2) in the 3 groups were interviewed. The group interview
durations for the 3 groups were 103 minutes, 105 minutes, and
99 minutes, respectively. Content saturation and theme
development were achieved with the 3 groups.

Three of the participants were in their 30s, 1 was in their 40s,
and 5 were in their 50s. Seven were men and 2 were women.
Four participants were general physicians or family doctors, 3
were psychiatrists, 1 was an emergency physician, and 1 was
an anesthetist.

When analyzing theinterview content, we deliberated on 3 core
categories[Functions expected to bereplaced by Al], [Functions
that will still be expected of human doctors], and [Concerns
about the medical field in the Al era] and were able to extract
theaxial codes associated with these categories. Inthefollowing
descriptions, core categories will be expressed using [],
categories using { }, subcategories using < >, codes using ‘ ’,
and actual conversationsusing “ ”.

[Functions Expected to be Replaced by Al] and
[Functions That Will Still be Expected of Human
Doctor g

For the medical process and the changes thereof after the
implementation of Al, 3 categories and 5 subcategories (Table
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1) were extracted regarding [Functions expected to be replaced
by Al] within the scope of the current work of physicians.
Moreover, 2 categories and 9 subcategories were extracted
regarding [Functions that will still be expected of human
doctorg] (Table 2).

Some codes were extracted for [Functions expected to be
replaced by Al], regarding the basic medical content of the
current medical practice of physicians. Some representative
ones among these are “Al can practice appropriate treatments
widely,” and “Al can replace doctors in providing simple
medical treatments.”

The following excerpts of conversations with 1 participant are
representative statements regarding this theme.

Most likely, before such things emerge, simple

procedures likeinfluenza or common cold treatments

will already be replaced. As a result, not that it will

be a relief for doctors, it may be the case that the

doctorsthat only provide such serviceswill probably

no longer be necessary. For certain, the work of

physicians will change greatly.
Moreover, it has been pointed out that Al-based medical services
will replace conventional medical services and have more
advanced and enhanced functions compared to the current
medical services provided by human physicians. Among these
are{® subdivided algorithms~} and { @ fact analysis~}. Both
of these cannot be realized in medical services provided by
humans and represent functions that are only possible because
of Al.

In particular, opinions such as“Al can perform highly accurate
diagnosis by consolidating information” and “Al can perform
more accurate diagnoses’ were obtained in relation to the
<Clinical Reasoning> subcategory, which belongs to the {D
subdivided algorithms~} category.

The following excerpts of conversations with 1 participant are
representative utterings regarding this theme.

For example, for influenza treatment, say, the input
related to personal symptoms, age, whether elderly
people or children are living together, information
about one'sworkplace, etc., are completed, and then
the button whether a quick kit test is required or not
is selected. Thiswill cause something to instruct the
person to blow their nose and deposit the fluid into
it. When thisis registered, the computer will analyze
and inform that ‘you are influenza-positive; which
will be considered an influenza-positive result. But
in addition to that, most likely, Al will also be able
to calculate things like ‘found positive, but your
probability of having influenza is about this much’.

Moreover, for <Information provision>, opinions such as “Al
is better able to explain detailed information” were also
expressed. These are opinions expressing thoughtsthat Al likely
possesses the function to benefit patients by improving the
accuracy of medical services provided.
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Table 1. Core category: [Functions expected to be replaced by Al].

Category and subcategory

Code

Replaceable functionsin medical services

Basic patient care

Communication

Al8 can provide better medical services than doctors

Al can replace doctors by providing simple medical treatments

Al can practice appropriate treatments widely

Al can replace pediatric treatments

Al can perform more accurate diagnosis

Al will provide appropriate treatments based on detailed information, making doctors and nurses re-
dundant

There will be no difference between the work performed by Al and that performed by doctors, nurses,
and counselors

Listening and counseling about anxiety by Al will also be possible
Communication will also be replaced by Al

Al can aso provide cognitive behaviora therapy

Al may also be able to provide healing and energize patients

Al isbetter at building rapport

Functions extended by Al D ~ Subdivided algorithms ~

Clinical reasoning

Information provision

Al can estimate treatment efficacy
Al can consolidate information to improve diagnostic accuracy
Computers will mediate between information and patient

Al is better able to explain detailed information
Al can replace the work of explaining things to the patient

Functions extended by Al @ Fact analysis without cognitive bias and judgment (no bias cognition and judgment) (unbiased cognition and

judgment)
Excellence stability

Al can provide useful advice better than the physician who knows the patient through continuous
treatment

Al can provide treatments that are more standardized, |ess variant, and broader in range than those
provided by doctors

Al can respond to inquiries free of any conjecture (prejudice or bias) about other medical treatment
providers

Treatment outcomes may vary largely depending on the physician, but such a concern with Al is
minimal

Al artificial intelligence.
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Table 2. Core category [Functions that will still be expected of human doctors].

Category and subcategory Code
Partial replacement possible
Clinical reasoning *  Al?presented arange of options with evidence will be limited

Information provision .

Physicians can skillfully communicate information

« Unlike Al, physicians can tell detailed stories using colors and shades that Al does not possess

Excellence stability .

Al cannot respond by considering subtle changes over time

« Alisnot good at advancing treatment by taking into consideration the progress

Communication

Difficult to replace
Value-based Commitment o

Itisdifficult for Al to build atrusting relationship through emotional exchanges

Al cannot intervene in doctor-patient relationship

Al cannot match the power of medical services coordinated by various professionals
Al lacks appropriate altruism

Al cannot provide personalized recommendation

« IftheAl proposa differsfrom that of the physician, then the result should be consulted with adifferent

physician

« Al may not be able to reflect its own values in providing explanations

Emotion sensing

Sense sensing .

Only the physician can listen and alleviate anxiety

Itisdifficult for Al to deal with patients having suicidal ideation

Al cannot adjust the degree of listening

Physicians are more adept in providing healing and energizing patients

Al isnot good at taking into consideration general appearance

« Alisnotgood at medical treatment related to pain

Responsibility .

The final decision cannot be delegated to Al

«  Physicians have the role to approve Al proposals

VUCAP agenda .

Al era

The attitude of being concerned about complex problems will become important for physiciansin
providing medical services

The physician must have the status of an advisor for the final decision

It isagood idea that the physician takes the role of providing healing in the information society
Physicians can perform the work that Al cannot perform

Advice from the physician who knows the patient through continuous treatment will be useful in the

« Al cannot provide medical services that have associated uncertainty

Al artificial intelligence.
bvUCA: vol atility uncertainty complexity ambiguity.

Another category, { @Fact analysis without cognitive bias and
judgment (no bias cognition and judgment) (unbiased cognition
and judgment)}, concerns the improved continuous and fair
medical services that Al can provide. This function has
previously been performed by doctors. However, making it
stable (continuous provision) and providing it fairly to every
patient is possible only because of Al.

In particular, this is expressed by the content that “Al can
provide useful advice better than the doctor that knows the
patient through continuous treatment,” within the subcategory
of <Excellence Stability>.

Moreover, for the treatment, the physician considers the
information about the patient obtained through limited
interactions in the clinic or clinical settings. However, in the
case of Al, detailed information about past activities of daily
living and a large amount of information that is difficult for

https://formative.jmir.org/2023/1/e46020

humansto store and remember continuously can be accumulated
and used. Accordingly, opinions were extracted, where the
thought wasthat it would be possible to provide medical services
that would have excellent stability (continuity) by taking into
account all these information.

The following excerpts of conversations with 1 participant are
representative utterings regarding this theme.

Assuming that the issue about whether or not we
really know all about that person is still outstanding,
not surprisingly, it may be that even if we are
observing the patient over a long time, the patient
may have intentionally not exhibited many things,
which may be due to wavering of the mind depending
on the situation the patient isin. It is likely that the
patient only is capable of gently explaining various
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information from the internet even better by taking
into account information about oneself.

Additionally, within <Excellence Stability> in the same
category, “ Treatment outcomes may vary largely depending on
the physician, but such concern with Al isminimal,” was also
found. The following describes the conversations with 1
participant in this regard.

For the operations performed by surgeons, | think
the difference due to skills of the surgeons is more
than that due to the data. The various consultations
| provide are often about operations involving the
waist or neck. Say, for waist surgery, based on
published literature, | usually provide data to the
patient showing the possibility of improvement, the
possibility of no change in symptoms, and the
possibility of worsening of symptoms. At the same
time, | add the caveat explaining that these data are
all compiled by surgeons and therefore who performs
the operationisvery important, and informthe patient
that | can refer a surgeon if so desired. Beyond that
point, | ask the patient to see the referred doctor and
learn about the referred doctor’s successrate. | think
such data only represent the average by taking an
overall view. Itislikely that thisdoctor only performs
partial resections that result in better success rates.
If the time comes, when the robot all by itself,
depending on the definitive expansion to related
stages, will performthe operation without any human
intervention at all, it is likely that the diagnosis of
such a computer systemwill be morereliable.

In addition, similar content like "Al can respond to inquiries
free of any conjecture (bias or prejudice) about other medical
treatment providers' was also found.

In <Excellence Stability>, 1 connotation isthat while differences
intreatment may result depending on the changesin the physical
condition and mood of the physician, itispossibleto avoid such
pitfallsand provide a consistent and uniform medical treatment
with Al. Moreover, there were opinions that it is possible to
providefair treatment without any biaswith Al; achangeinthe
mood of the physician owing to elementslike patient status and
treatment history could not affect the content of treatment.

In contrast, for the core category of [Functionsthat will still be
expected of human doctors], 2 categories of { partia replacement
possible} and {difficult to replace} were found, and for the
{difficult toreplace} category, 5 subcategories of <Value based

https://formative.jmir.org/2023/1/e46020
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Commitment>, <Emotional sensing>, <Sense sensing>,
<Responsibility>, and <VUCA Agenda> werefound (Table 2).

In particular, in <Value based Commitment>, there was the
code of “If the Al proposal differs from that of the physician,
then the result should be consulted with a different physician.”

With respect to this, the following describes the utterings of 1
participant.

In a situation where it is difficult to comprehend the
detailed information obtained after consulting Al for
diagnosis, realistically, the patient will likely go to
another doctor with the information and go for a
re-diagnosis. Kind of take this step before seeking a
second opinion... However, depending on the
temperament of the physician from whom the second
opinion is sought, | think there may be physicians
who are not convinced or, out of distrust with Al, may
become angry. In the end, the situation will be a
difficult one where the patient will have to choose
from only two options, Al or the physician.

Opinions were also found in which participants believed that,
while a diagnosis could be performed in this manner by
aggregating detailed information, in practice, Al is unlikely to
be able to personalize and share appropriate decisions that take
into account the patient’s val ue perception and activities of daily
living. Opinions stating that physicians who are human whose
support will be required under such circumstances were aso
extracted.

Based on the aboveresults, weillustrate in the following figure
theroles of physiciansand patients and the changesin aclinical
setting in the Al era (Figure 1).

The upper part of Figure 1 shows the roles of physicians and
patientsin current medical practice. Theroles of medical doctors
were categorized into 3 types. The lower part shows that with
the shift to the Al era, changes will occur with regard to the
parties performing these roles and the related work effort. M-1
will largely bereplaced by Al functionality, denoted by A-1for
the Al era. The M-2 and M-3 roles will continue to be medical
doctors functions.

Asfor theinformation path, avast number of patients’ personal
information will be transferred from the patient to Al. Al will
store and manage this massive number of patients' personal
information in the cloud, alowing it to provide detailed
personalized information to both the physician and the patient.
While a vast amount of information could be used this way,
privacy protection has been pointed out as a potential concern.
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Figure 1. Rolesof physiciansin the artificial intelligence (Al) era. MD: Medical Doctor; VUCA: volatility uncertainty complexity ambiguity.
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A-2:Functions extended by Al
Clinical reasoning
Information provision
Excellence stability

[Concerns About the Medical Field in the Age of Al]

Intheinterviews, the participants expressed concerns attributed
to Al implementations. These concerns attributed to Al
implementations were broadly divided into 3 groups (Table 3).
One is the concern due to the functions extended by Al. It is
about the physician’s confusion regarding dealing with the
detailed information produced by Al. The following explains
the concern in detail.

Firstly, <Understanding the Al thought process> includes*“The
reasoning process behind Al diagnosis is unclear” and
“Physicians are fearful about not understanding the Al thought
process” In addition, opinions related to “Al with
embedded-ethicswill berequired” in <Manipulating Al thought
process> were also extracted.

One representative opinion in thisregard is described bel ow.

Inthe end, considering that humans areliving beings,
grey areas will always remain, and | am not sure
when such a stagewill comewhen it hasto be decided
whether human beings will ultimately provide
judgment regarding these areas or forego such
responsibility. Therefore, initially, it may be alright
to leave it to the machine, thinking that humans may
produce errors and the machine is always unbiased
(innocent). But there is always a possibility that
guided by such thoughts, humanswill give up thinking
by themselves altogether at some point, and when
that happens, it may well be possible that the virtue
of innocence (unbiased), which is taken for granted
now, may not hold true anymore due to the
unprecedented waysthe systemmay learn and mature,
and that is what concerns me.

https://formative.jmir.org/2023/1/e46020
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This way, concerning the extended functions created by
providing detailed information, the physicians expressed the
difficulty of comprehending the information and their anxiety
when confronted by such information.

Second, [ Concern about Physician Potential Role] hasalso been
expressed. Asfor <Responsibility>, thereis concern about “Who
will beresponsiblefor the Al diagnosis?’ Moreover, for <Value
based Commitment> thereisthe concern that “ Even adding Al
support may not necessarily make it easier for the patient to
make decisions.”

One representative opinion regarding this is described bel ow.

I think the ultimate decision will always be made by
the patient, and this decision-making will be
supported (by Al). For example, let us consider the
situation of a 45-year-old salesman who works
full-time, has three children, and has a long life
ahead. For such a patient, we may suggest if standard
treatment and chemotherapy are undertaken, then
the probability of cure is about this much, the n-year
survival rate is this much, the burden of continuing
treatment is this much, and the expenses will be this
much. However, if the Al adviceisfollowed, then most
probably it is more definitive, but there will still be
side-effects, and there will be things that should be
considered afterward, and most likely, the patient will
not be able to work for a few years. | think a decision
has to be made by taking into account all such
information and holistically judging the associated
risks, merits, and demerits. However, it is doubtful
whether the patient will be able to make a decision
in such a situation.
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Category and subcategory Code

Concern about functions extended by Al?

Understanding the Al thought process

Capability

Balance between physician and Al

Manipulating Al thought process

Concern about physician potential role

Value-based commitment

Responsibility

Concern about patients

Inequality

Next action

Privacy

Experience

Physicians are fearful about not understanding the Al thought process
The reasoning process behind Al diagnosisis unclear
It is probable that the assessment of the Al diagnosis by the Al developer may be different

Asaphysician, | am feeling fearful that Al can provide life-related important information
Physicians who have not learned evidence cannot use evidence

Which one should be adopted, the physician’s diagnosis or the Al diagnosis

Itisdifficult for Al to provide medical services compliant with ethical standards
Al with embedded-ethics will be required

Even adding Al support may not necessarily makeit easier for the patient to make decisions
I think allowing Al to make decisions regarding critical content will be a problem
I think patients will be confused even if Al presents only detailed objective data

Who will make the decision and how will it be made
Who will guarantee the quality of Al practice
Who will have the responsibility for the Al diagnosis

Whether Al medical services can be used or not will be determined by the financial afford-
ability of the patient

Whether good quality Al medical services can be used or not will be determined by the fi-
nancial affordability of the patient

With advance of Al into medical services, information about anxiety of patientswill become
widely known, which in turn will spur commercialization

There will be confusion about Al proposal depending on the patient

There isaconcern whether Al will be able to maintain the same level of tolerance asin the
current medical practice for handling personal information

There will be no privacy

Thereisaconcern about how privacy-based medical practicewill develop sacrificing privacy
for convenience

Patients will need to get used to Al medical services

3Al: artificial intelligence.

Discussion

Principal Findings

Thispaper presents an exploratory qualitative study to determine
how the introduction of Al servicesinto the medical field will
affect the medical process and the doctor-patient relationship.
To the best of our knowledge, no previous study has deliberated
with the due diligence of physicians on the introduction of Al
services into the medical field. We believe we can ascribe a
certain validity to our results based on in-depth deliberations
conducted using group discussions involving currently active
physicians. According to the results, some of the physician’s
functionswill be replaced by Al inthe Al era. Moreover, some
of the functions will be extended by Al, and at the same time,
the potential functions that physicians have so far performed
will also be extended more than ever before.

https://formative.jmir.org/2023/1/e46020

Assessments on the current competencies of physicians in
various countries[15-19] have revea ed that many of the desired
competencies of physicians will likely be replaced by Al
services. However, note that the results of our study are not the
outcome of an attempt to find answers by directly asking
whether the desired competencies of physiciansasidentified in
various countrieswill bereplaced by Al services. Accordingly,
adequate caution is necessary when interpreting the results.
Moreover, some physicians thought replacing doctors might be
possible, while some physicians believed that replacing doctors
in medical services would be impossible, indicating that there
is no certainty. A similar opinion from the patient’s point of
view has been reported in the past [20], and it is necessary to
continue to investigate the substitution of Al for a part of
doctor’s medical care. For example, both <Communication>
and <Excellence Stability> are common subcategories extracted
into 2 core categories. The present results are nothing more than
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answers obtained from currently active clinical physicians
assuming afuture scenario. Accordingly, it isnecessary to keep
monitoring how the Al services are implemented in clinical
settings and what functions of the physicians are replaced
accordingly.

Moreover, it is surmised that in the Al era, medical evidence
will be even more personalized; it will be more detailed than
current practice and have more specific individual information
that will be shared with the doctor and the patient [21]. In this
study, 1 finding is that “Al is better able to provide detailed
information.” In other words, it can be said that such information
could be provided free of any heuristics, a form of cognitive
bias, that humans use in judgment or decision-making in the
field of decision science. Redlistically, humans often make
decisions that are not rational, many of which are considered
direct results of applying heuristic bias[22]. Whether irrational
decisions result in wrong results is beyond the scope of
discussions here. However, it can be expected that such tasks
for physicians are reduced and that the time saved due to such
reduction will be used for other tasks.

Next, for the functions still performed by physicians,
value-based commitment and emotional sensing wereidentified.
Thisis most likely because the physician will be more capable
than Al in rationing the patient’s values and preferences, which
are important in decision-making. There may be other
geographical regions with a prevalent culture where the
preferences and values of patients are not appropriately shared
among all parties concerned, as in Japan [23]. In such cases,
these need to be adequately clarified before making decisions.
Two reasons have been identified as to why human physicians
are considered better at grasping the patient’s preferences and
values even in the Al era. Oneisthat it is very difficult for Al
to grasp thingsthat are not quantifiable. Preferences and values
are things that cannot be quantitatively measured using ascale
of 0-1. Even though Al is very competent in accumulating
quantified data, quantifying technology is presumed to be
difficult. Our findings suggest that these functionswill continue
to fall under the purview of human physicians because
understanding the patient’s preferences and values involves
multiple factors and elements, but this requires further
consideration.

Theother isthat it is perceived asdifficult for Al to comprehend
context [24]. It is likely possible for Al to extract quantified
preferences and values[25], but the context isdistinctly different
before and after a preference or value is born. That is, it is
difficult to understand what process resulted in the preferences
and values that have been quantified [26,27]. Assuming that
such a division exists, it is difficult to say that applying
guantitative preferences and values in decision-making is
appropriate. Based on these reasons, it is believed that it will
be difficult for Al to handle patients’ preferences and values
comprehensively.

Lastly, we discuss the desired roles and competencies of
physicians necessary in decision-making in the medical field
inthe Al era

Itisbelieved that { Functionsthat will still be expected of human
doctors} will constitute the core of the roles performed by
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physiciansinthe Al era. However, based on the { Concern about
the Physician’s Potential Role} found in { Concern about the
medical fieldinthe Al era}, we believethefollowing 2 elements
will be important in exploring the desired model physician in
the Al era. One is the determination of commitment as a
professional in decision-making. The other is the capahility to
support personalized decisions based on detailed medical
information, that is, excellent consulting capability.

Astheresults of the study indicate, because the vast amount of
detailed information produced by Al resultsin increased burden
and difficulty in interpreting such information, thereisaconcern
that the physician may forego their responsibility concerning
such information and the decision thereof. Under such
conditions, the physician needs to possess the determination of
commitment and support decision-making without evading their
professional  responsibility while promoting  mutual
communication with the patient. That iswhat we believeisthe
desired responsibility of the physician hereafter. We have
identified this as one of the important competencies of a
physician in the Al era, “Responsibility of decision-making.”

Moreover, excellent consulting capability asadecision-making
professional will likely become essential. As explained earlier,
before even considering detailed information, it is difficult for
Al to consider patients values, wishes, and surrounding
conditions because they are difficult to quantify. Especially,
commitment in decision-making must be realized by focusing
on the elements that cannot be quantified, spending effort to
grasp the narrative up to the point such elements are created,
and learning ways to integrate unquantifiable elements in
multidimensional ways. We believe that the maturity of such
functions and the growth of technology will congtitute the
challenges that physicians should actively engagein, in the Al
era.

Study Limitations

The following describes the limitations of the study. First, the
sample size is small, limiting the study’s generalizability. The
results were derived from opinions of 9 physicians only, and
there were wide variations in men to women ratio, age, and
years of experience. Furthermore, there were fewer surgeons
among the participants and more internal medicine or family
medicine doctors, indicating abiasin amedical specialty. There
are many other medical professionalsin clinical settings, such
as nurses, pharmacists, occupational therapists, and
physictherapists, who have naturally different viewpoints.
Moreover, concerns from the viewpoint of doctors may be very
different from the concerns of a patient.

The second is about the inadegquate common perception of Al
among the participants. Although careful consideration was
given to stimulate discussions in the interviews and interview
guides were used to the extent possible to teach a common
perception of Al, we note that there were limitations in this
regard.

Lastly, to improve the trustworthiness of the analysisresults, a
member check was conducted after the data content saturation
was confirmed through repeated discussions among the authors.
However, we believe that trustworthiness can be further
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improved through triangulation, such as by combining our technology. Research has just begun on how changes are
analysis with quantitative studies. expected to occur after the introduction of such technology and
. how physicians should respond to these changes. It is necessary
Conclusions to promote further research and, at the same time, to promote
We presented our findings on how the medical process of  interdisciplinary discussions on how to overcomethe challenges,
doctorsand patientswill change after theimplementationof Al referring to the discussions being conducted in other fields.
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