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Attitudes, knowledge, opinions, and expectations of
medical students towards medical artificial intelligence
solutions: a cross-sectional survey study
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74% female 86% age 18 - 25 year

49% intermediate knowledge of Al 73% fear for loss of medical skills

86% will facilitate work 61% legal responsability should be shared
70% will not replace human's job 74% intend to frequently use medical Al
80% will increase speed for diagnosis/management 43% will decrease financial gain

93% should be regulated
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Conclusions
- Students have positive perceptions of
medical Al
( - If regulated, accurate and user friendly,
@l medical Al would be frequently adopted
Authors
. . N . Highlights
Bruna Giavina-Bianchi, Mara Giavina-Bianchi, Nelson Wolosker, ghlig
Edson Amaro Junior, Birajara Soares Machado = Most students have a positive attitude towards medical
artificial intelligence.
Correspondence = Artificial intelligence solutions would be frequently adopted

E-mail: marahgbianchi@gmail.com if accurate, fast, and user-friendly.

= Expectations include work facilitation and increased
DOI diagnosis and management speed.

DOI: 10.31744/einstein_journal/2025A01401 = Most fear losing medical skills to artificial intelligence and
desire governmental regulations.

In Brief

Avrtificial intelligence solutions are increasingly being used
in medicine. Studies evaluating the attitudes, knowledge,
and opinions of medical students regarding medical artificial
intelligence in Latin America are scarce. Thus, we performed
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ORIGINAL ARTICLE

Attitudes, knowledge, opinions, and
expectations of medical students towards
medical artificial intelligence solutions:

a cross-sectional survey study
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! Global Data and Advanced Technology Department, Hospital Israelita Albert Einstein, Sao Paulo, SP. Brazil.
? Faculdade Israelita de Ciéncias da Satde Albert Einstein, Hospital Israelita Albert Einstein, Sao Paulo, SP, Brazil.
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ABSTRACT

Objective: To assess medical students’ attitudes, knowledge, opinions, and expectations
regarding medical artificial intelligence solutions, according to their sex and year of study.
Methods: This cross-sectional survey was a single-center study conducted at a medical school in
Séo Paulo, Brazil, using an online questionnaire. Results: Of 145 medical students who completed
the survey (female, n=108/145, 74%; age, 18-25 years, n=129/145, 89%), 71 (49%) classified
their artificial intelligence knowledge as intermediate, 137 (95%) wished that artificial intelligence
would be regulated by the government. If artificial intelligence solutions were reliable, fast, and
available, 74% (107/145) intended to use artificial intelligence frequently, but fewer participants
approved artificial intelligence when used by other health professionals (68/145, 47%) or directly
by patients (26/144, 18%). The main benefit of artificial intelligence is in accelerating diagnosis
and disease management (116/145, 80%) and problem is overreliance on artificial intelligence
and loss of medical skills (106/145, 73%). Students believed that artificial intelligence would
facilitate physicians” work (125/145, 86%); increase the number of appointments (76/145, 53%);
decrease their financial gain (63/145, 43%); and not replace their jobs but be an additional source
of information (102/145, 70%). According to 88/145 (61%) participants, legal responsibility should
be shared between the artificial intelligence manufacturer and physicians/hospitals. Conclusion:
Medical students showed positive perceptions of and attitudes towards artificial intelligence in
healthcare. They presented interest in artificial intelligence and believed in its incorporation in
daily clinical practice, if regulated, is user-friendly and accurate. However, concerns regarding this
technology must be addressed.

Keywords: Artificial intelligence; Adoption; Perception; Students, medical; Knowledge, attitudes,
practice; Surveys and questionnaires

INTRODUCTION

Artificial intelligence (Al) technologies are widely used in everyday applications
worldwide, with significant societal and economic changes.!’ Artificial intelligence
can learn from large sets of data, including medical texts, images, and patient records.
This makes medical Al solutions applicable to various areas including diagnosis,”
therapy,® clinical decision support,® personalized medicine,® clinical research,®
drug development,® administrative tasks,” scientific or layman writing,®* and virtual
healthcare assistance.('”’ There is a growing focus on how prepared the healthcare
workforce is, regarding this new situation,'” and it has been recommended that Al
solutions be developed in close collaboration with practicing clinicians.!?
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To be accepted and implemented, AI solutions
with a clinical impact must be evaluated by physicians.
Physicians play a crucial role in deciding whether to
embrace this technology. Therefore, it is important to
explore and understand their perspectives. Medical
students, as the future generation of physicians, will also
be affected by this new technology. Several studies have
demonstrated that Al influences the choice of some
specialties, such as radiology, in 25-49% of cases.!*"19

Medical students will need to familiarize themselves
with Al basics, such as machine learning (ML) and deep
learning (DL), and not only understand their potential
applications but also their limitations as well as
recognize or identify the mistakes of Al algorithms.('®
In recent years, the term “Al literacy” has been used
to describe the ability to critically evaluate, effectively
collaborate, and use Al as a tool for day-to-day
provision of healthcare services.'® This requires changes
in the general medical education curriculum, thereby
increasing the reliance on AL One study showed
that 59% of students agreed that Al should be part
of medical training and 73% wanted more teaching
focusing on Al in medicine.!"” More recently a more
direct approach to the problem was revealed by two
major educational institutions in the US, to launch a
dual degree in medicine and ALY

Currently, Al is not part of daily medical practice
for various reasons. One being the reluctance of
physicians to embrace change along with their potential
false perceptions and negative sentiment towards Al
solutions.®"?» Thus, there is a need to better understand
medical students’ perspectives, intentions to use, and
possible attitudes toward the use of Al technology in
medicine, especially in parts of the world where current
knowledge of this subject is lacking, such as in Latin
America. Opinion surveys, which serve as important
tools for evaluating satisfaction with a particular service,
consist of a list of questions whose objective is to extract
certain data from a group of people.® Previous studies
on medical Al have shown different results according to
sex and year of study in the medical school.?¥

OBJECTIVE

We hypothesized that Brazilian medical students are
not well informed on medical artificial intelligence and
have a negative attitude towards it. The main objective
of this study was to assess the medical students’ attitudes,
knowledge, opinions, and expectations regarding artificial
intelligence by conducting a cross-sectional survey at a
single-center private medical school in Sao Paulo, Brazil.
The survey focused on practical aspects of the current
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or potential use of artificial intelligence solutions in
daily medical practice. The secondary objective was to
verify whether there were sex- and year of study-based
differences in their responses.

METHODS

Ethical consideration

We conducted a cross-sectional observational study
using an opinion survey via a questionnaire approved
by the Ethics Committee of the Hospital Israelita Albert
Einstein (CAAE: 30749620.6.0000.0071; # 6.729.652).
The online survey was designed using the SurveyMonkey
platform (SurveyMonkey, Inc., San Mateo, CA, USA;
www.surveymonkey.com) and a link was shared with
medical students at Faculdade Israelita de Ciéncias da
Satide Albert Einstein (FICSAE). It was anonymous and
confidential, ensuring that only the authors of the study
had access to the responses. Participation was voluntary
and no financial incentives were provided.

Questionnaire design and data collection processes

The questionnaire, developed by the authors to assess
opinions on the use of Al, was based on two previous
surveys conducted on physicians at the same institution
regarding Telemedicine and AL®?® The questionnaire
included the following five sections: Section 1 included
the informed consent form (ICF; Question 1). Section
2 (Questions 2-9) gathered information about the
physicians, including sex, age, highest level of education,
years of study at the medical school, self-assessed
knowledge of Al in general (not specific for healthcare
Al solutions), and their use of computer or smartphone
applications embedding Al solutions for daily tasks,
such as WhatsApp, Instagram, Facebook, Waze, Google
Maps, and bank apps. This section also asked about the
medical students’ awareness and previous experience of
using medical Al solutions for healthcare in their daily
work. Section 3 (Questions 10-17) explored participants’
thoughts on Al solutions to support diagnosis, patient
management, and subsidiary examination interpretation
of diseases such as on COVID-19, and the use of Al
solutions to support diagnosis and/or treatment of
diseases by other staff members, such as nurses or
physiotherapists; or directly by the patient. It also
included a hypothetical exercise to assess students’ levels
of anxiety and actions taken if an Al algorithm used to
assess their moles reported a suspicious diagnosis of
melanoma, and questions about AI’s expected benefits
and problems. Section 4 (Questions 18-23) assessed the
intention to adopt Al, Al use and how Al may interfere
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with work, the expectations of physicians being replaced
by Al solutions, and AI potential interference on
professional financial earnings. Section 5 (Questions
24-27) evaluated how participants would act in possible
scenarios of disagreements between Al and physicians,
and legal and governmental regulatory issues. Along
with the questions, there were many opportunities to
comment on the responses in an open text box. Students
could choose to skip any questions so that the number
of respondents could vary among questions.

The survey comprised two stages. In the first stage,
from October 2023 to January 2024, the questionnaire
link was sent via WhatsApp (WhatsApp LLC, Meta,
Inc., version 24.9.4) to all FICSAE medical students
(n=697). The message included a brief introduction
inviting students to participate in the survey on the
SurveyMonkey platform (SurveyMonkey, Inc.). In the
second stage, in April 2024, an email containing the
questionnaire’s QR code and the same introductory
message, via WhatsApp, was sent to all the FICSAE
medical students. Additionally, some students were
approached individually by one of the authors (BGB),
another medical student at the institution. To prevent
multiple responses from the same participant, the
SurveyMonkey Internet Protocol (IP) address-blocking
mechanism, used to identify and notify users if the
questionnaire has already been completed, was
implemented. The questionnaire was initially sent to
two medical students from the target population to pilot
test the platform and their responses were included
in the analysis. Our survey followed the Checklist for
Reporting Survey Studies (CROSS) guidelines for
survey study reporting, and the estimated completion
time for the questionnaire was approximately 6 min. The
Supplementary Material shows the full questionnaire,
translated to English.

If the participant’s response to the first question
on ICF was “accepted,” they were able to continue
responding to subsequent questions; otherwise, the
survey was terminated. Only the FICSAE medical
students with “accepted” ICF response were included in
the study. Although there were no exclusion criteria for
entering the study, question 5 (Which year of study are
you in the medical school?) was used for quality control.

No specific technologies were evaluated. Most of
the questions regarding the clinical use of Al concerned
algorithms for diagnosing or managing diseases,
aiming to capture possible expectations of these future
physicians in clinical practice. The questions were based
on the authors’ previous experience of developing Al
algorithms for clinical support computer systems.

Statistical analysis

The participants were stratified by sex and also divided
into three groups based on the year of study at the
medical school: group 1 (year 1 to 2), group 2 (year 3 to
4), and group 3 (year 5 to 6), based on their responses
to Question 5. Statistical analyses were performed
using the y? test in Prism software (version 6, GraphPad
Software, Inc., San Diego, CA, USA) to compare group
differences (sex-based and year of study). Statistical
significance was set at p<0.05.

RESULTS

Participant characteristics

In total, 170 participants provided consent for this study,
a response rate of 24% (170/697). One respondent was
excluded because of an inappropriate answer to the
quality control question (i.e., year of study at the medical
school). Thus, the overall questionnaire completion rate
was 85.8% (145 of 169). Because the participants were
allowed to skip any question, the number of respondents
varied among the questions.

Table 1 presents the profiles of the students. Of the
169 consenting participants, most were female (n=124,
73%); aged 18-25 years (n=145, 86%); and held no
prior academic titles (n=164, 97%). Regarding their
year of study at the medical school, 69 (41%), 53 (31%),
and 47 (28%) were in their study year 1 or 2, 3 or 4, and
5 or 6 (the internship cycle in Brazil), respectively.

Regarding their knowledge of AI, of the 145
participants who completed the questionnaire, nearly
half (n=71, 49%) and rated their Al knowledge as
intermediate, whereas 10% (n=14) rated it as high.
Most participants (n=100, 69%) frequently (n=65,
45%) or always (n=35, 24%) used Al algorithms for
daily tasks outside the medical field.

More than half (n=81, 56%) were either unaware
(30, 20.7%) or uncertain (51, 35.2%) about Al solutions
for medicine. Despite this, 61 (42%) had experienced
Al during their medical course, although most (n==84,
58%) either had no experience (n=61, 42%) or were
uncertain about it (n=23, 16%).

Also, a significant difference was observed between
the sexes regarding the self-assessment of knowledge of
Al Women mostly classified their knowledge as low or
intermediate, while men considered it as intermediate
or high (p<0.0001).

Perspective on use of artificial intelligence solutions
Table 2 presents the responses to questions 10-17.
Most participants supported the use of Al solutions
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for diagnosing (n=131/144, 91%); patient management  opinions were divided regarding the usage of AI by
(n=111/145, 78%), and interpretation of imaging other health professionals (nurses or physiotherapists)
examinations (n=130/145,91%). However, participants’  for diagnosis or patient management, with 47%, 19%,

Table 1. Participants” demographic profile and knowledge/use of artificial

intelligence solutions according to sex (Questions 2-9)

Table 2. Medical students” opinions about artificial intelligence solutions to
support diagnosis, patient management, subsidiary examination for disease

Female Male Total interpretation, disease diagnosis and/or treatment support for other staff

Question n=124 n=45 n=169 members or patients, by sex (Questions 10-17)

n (%) n (%) n (%)

2 Sex Question Female Male Total
Female 124(73) 00) 124(73) (W;J;/Sllsso(;g;mns for disease diagnosis support nn:(l/i))S :Tsj nn:(l/zl)zl
Male 0(0) 45(27) 4527) Totally in favor B 1747 5330)

3. Age Infavor 61(6) 17047 78(54)
1825 109 (88) 36 (80) 145 (86) Neither in favor nor against 9(8) 2(6) 18
263 14 (m) 7(16) 21012) Against 202 0(0) 201)
3645 00) 12 H Totaly against 00) 00 00
46-55 Q) 0(0) 1 11. Al'solution used for disease management n=108 n=37 n=145
>56 0(0) 1(2) (1) support (p=0.2764) n (%) n (%) n (%)

4. Highest academic level Totally in favor 19 12 31(22)
Currently in the medical school 121 (98) 43(96) 164 (97) In favor 60 20 80 (56)
Master's degree (1) 0 1) Neither in favor nor against 19 3 22(15)
PhD degree 1(1) 0 1) Against 9 2 11(8)
Post-doc 0(0) 1(2) () Totally against 0(0) 0(0) 0(0)
Other 1(1) 1(2) 2(1) Other 1) 0(0) 1)

. Years of study at the medical school 12. Al solutions for imaging exam result n=108 n=36 n=144
12 53 (43) 16 (36) 69 (41) (p=0.2319) n (%) n (%) n (%)
34 36(29) 17(38) 53(31) Totally in favor 28 16 44.(31)
56 35(28) 12(27) 47(28) In favor 67 19 86 (60)

6. Degree of knowledge of Al in general n=108 n=37 n=145 Neither in favor nor against 7 1) 8(6)

(p<0.0001) Against 6 0(0) 6(4)
Low 54 (50) 6(16) 60 (41) Totally against 0(0) 0(0) 0(0)
Intermediate 49 (45) 22(59) 71(49) 13. Al solutions used by other health care n=108 n=37 n=145
High 5 (5) 9(24) 14(10) professionals in the hospital staff (p=0.3435) n (%) n (%) n (%)
None 0(0) 0(0) 0(0) Totally in favor 15(14) 8(22) 23(16)

7. Frequency of using any Al solutions in In favor 32(30) 13(35) 45(31)

daily life (p=0.4015) Neither in favor nor against 23(21) 5(14) 28(19)
Never 01(0) @) T Against 35(32) 7(19) 42(29)
Rarely 8(7) 38 118 Totally against 303) 4(1) 7(5)
Sometimes 27 (25) 6(2) 33(23) 14. Al solutions used by patients themselves n=108 n=37 n=144
Frequently 47 (44) 18(49) 65 (45) (p=0.2138) n (%) n (%) n (%)
Always 26 (24) 9(24) 35 (24) Totally in favor 7(6) 4(11) 11(8)
Do not know 0(0) 0(0) 0(0) In favor 9(8) 6(16) 15(10)

8. Awareness of Al solutions in Neither in favor nor against 20(19) 6(16) 26(18)

medicine? (p=0.2774) Against 51(47) 17 (46) 68 (47)
Yes 45(42) 19(61) 64 (44) Totally against 21(19) 3(8) 24(17)
No 21(19) 9(24) 30(21) 15. Consequences of Al solution diagnosis if you n=108 n=37 n=145
Uncertain 42 (39) 9(24) 51(35) were the patient (i.e., with suspicious melanoma n (%) n (%) n (%)

9. Experience of Al solutions in medicine? 108 B T o=

(p=0.9764) Extremely anxiousimmediate appointment 96(89) 27(73) 123 (85)
Yes 45 (42) 16(43) 61(42) Anxious/appointment whenever possible 11(10) 8(22) 19(13)
No 46 (43) 15 (41) 61(42) Not disturbed/appointment whenever possible 1(1) 2(5) 3(2)
Uncertain 17(27) 6 (24) 23(16) Not disturbed /no appointment 0(0) 0(0) 0(0)

Al: artificial intelligence.

einstein (Sao Paulo). 2025;23:1-18

continue..



Attitudes, knowledge, opinions, and expectations of medical students towards medical artificial intelligence solutions

...Continuation

Table 2. Medical students’ opinions about artificial intelligence solutions to
support diagnosis, patient management, subsidiary examination for disease
interpretation, disease diagnosis and/or treatment support for other staff
members or patients, by sex (Questions 10-17)

Question Female Male Total
16. Al solutions expected benefits (p=0.6153)" n=108 n=37 n=145
n (%) n (%) n (%)
Greater speed 89(82) 27(73) 116 (80)
Greater accuracy 71 (66) 27 (73) 98 (68)
Cost reduction 49 (45) 21(57) 70 (48)
Reduction in the number of subsidiary exams 47 (44) 14 (38) 61(42)
Reduction in patient's anxiety 5(5) 0(0) 5(4)
Greater access to healthcare 30(28) 10(27) 40(28)
Greater patient's participation in healthcare 14(13) 8(22) 22 (15)
Other 0(0) 3(8) 3(2)
17. Al solution-related problems (p=0.6637) n=108 n=37 n=145
n (%) n (%) n (%)

Confidentiality issues 26 (24) 6(16) 32(22)
Worsening medical-patient relationship 711(66) 18(49) 89(61)
Wrongful use of patient's information by 30(28) 10(27) 40(28)
employers and health companies
Errors in diagnosis/management 76(70) 27(73) 103(71)
Excessive physician reliance on Al and loss of 77(71) 29 (78) 106 (73)
medical skills
Increased healthcare cost 17(16) 2(5) 19(13)
Lack of transparency 32(30) 11(30) 43(30)
Other 4(4) 1(3) 5(4)
Do not know 2(2) 0(0) 2(1)

*Includes a hypothetical exercise to assess students' level of anxiety and what actions would be taken if an Al algorithm used
to diagnose a mole they had reveal suspected melanoma. ** Include questions on Al's expected benefits and related problems.
Al: artificial intelligence.

and 34% in favor, uncertain, or against, respectively.
Moreover, participants disapproved of the use of Al
solutions by the patients, with 64%, 18%, and 18%
against, uncertain, or in favor, respectively. When
considering themselves as the patients, participants
acknowledged that the use of Al for diagnosing by
non-specialists, could cause distress on some types
of diagnoses, such as skin melanoma (Question 15).
For instance, when asked hypothetically about their
reaction if a melanoma detection Al showed a high
probability of melanoma diagnosis, when used to
diagnose a mole, 98% (n=142/145) reported a high
level of anxiety or would be anxious about needing to
see a dermatologist as soon as possible.

Participants mentioned benefits, including faster
(n=116/145, 80%) and more accurate diagnoses
(n=98/145, 68%); reduced healthcare costs (n=70/145,
48%); and a reduction in the number of subsidiary
examinations (n=61/145, 42%). However, concerns
were raised about over-reliance on Al, leading to the
loss of medical skills (n=106/145, 73%), incorrect

diagnoses or management reports (n=103/145, 71%),
and deterioration of the physician-patient relationship
(n=89/145, 61%). Additionally, some participants were
concerned about the lack of transparency in Al solutions
(n=43/145, 30%) and the risk of misusing patient
information (n=40/145, 28%). There were no significant
differences in responses between sexes.

Figure 1 shows the total number of responses
on possible interference of Al solutions in daily work
processes, number of attendances, and utility for diagnosis
and/or management. Most respondents believed that Al
would streamline the work process (n=125/145; 86%),
increase the number of appointments (n=76/144; 53%),
and provide support for diagnosis (n=122/145; 84%)
and management (n="79/145; 54%).

Figure 2 shows the intentions by sex in adopting
medical Al support solutions, regarding medical job
replacements, and financial interference. Overall, of
the 145 participants, 107 (74%) expressed intention
to adopt Al solutions (if reliable, quick [32], and

Al's interference in the work process
(n=145)

Do not know . 10
Not affected . 9

Harmful I 1

Al's intereference in the volume of
attendances (n=144)

Do notknow [l ¢

No nterserence N
Decrease [ 10
R

Al's utility in diagnosis and/or
management (n=145)

Do not know 1 2
Harmful W 4
No utility W 3

Diagnosis and management NN 65
Management only N 14
C Diagnostic only G 57

Figure 1. A) How artificial intelligence would interfere with work process
assuming the availability of a reliable artificial intelligence algorithm that takes
up to 2 min of participants’ time B) What artificial intelligence solutions would
do regarding the volume of appointments in participants’ day-to-day work. C)
Artificial intelligence usefulness for clinical support (diagnosis, management,
both, no usefulness, or harmful) (Questions 19-21)
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regulated [17]) frequently (n=58/145), most of the
time (n=32/145), and always (n=17/145). However,
26% (37/145) mentioned that they would sometimes
(n=32/145) or rarely (n=5/145) use Al solutions.
Interestingly, regarding this question, there was a
significant difference between female and male students.
Female participants mostly responded “sometimes”,
whereas male students had proportionally more
of “rarely or always”, with a significant difference
(p=0.0013). However, when grouping the intention to
adopt into “against” (never, rarely, or sometimes) and
“in favor” (frequently, most of the time, and always),
there was no significant difference (p=0.8249). In terms
of medical job replacement, 102/145 (70%) participants
believed that Al solutions would not replace physicians,
but serve as an additional information source. Male
participants seemed to be significantly less optimistic
than their female counterparts regarding this (p=0.0477).
However, some male participants expected to achieve
more financial gain and doubted this than did their
female peers regarding the use of AI solutions
(p=0.0026). However, in both sexes, most believed that
their earnings would decrease (n=63/145; 44%) or not
be affected (n=46/145; 32%).

Intention of Al's adoption (n=145)

58
44
32 32
27 27
17
14
I I T
45 5 I 5
1 1 1
mm Hm o BEN -

Table 3 details responses to questions 24-27.
When Al and physicians disagreed, two scenarios were
proposed: one where hypothetically, Al and physicians
had similar accuracy and another where Al achieved
better accuracy. In the former, 72% of participants
favored seeking a third opinion (n=104/144), whereas
26% believed the medical opinion should be followed
(n=38/144). In the latter, 82% opted for a third opinion
(n=119), whereas only 9% considered that the Al
recommendation be favored (n=13/145). Regarding
legal responsibility, 61% (n=88/144) felt it should be
shared between the Al manufacturer and physicians/
hospitals. However, male participants were more
strongly in favor of physicians’ only responsibility
(p=0.0081). Most (n=137/145, 95%) believed Al
solutions require governmental regulatory approval,
with significantly more female participants in favor
(p=0.0001).

Regarding the second analysis performed, year-
of-medical school-based, Tables 1S, 2S, 3S, and 4S in
Supplementary Material show the results based on
the three study groups. No significant differences
were observed in any of the responses among the
three groups, except about previous use of medical Al

Replacement of medical jobs in imaging
areas (n=145)

102
78
#“
30, 24
1
2 B
0 2= = |

Completely Partial Another
replacement replacement source of
information
000 mFemale students mMale students mTotal
Never Rarely Sometimes Frequently Most of the Always Do not
times know
A mFemale students = Male students mTotal B

Physicians' financial gain (n=145)

63
48
21
15
‘T I I

Increase Decrease

C = Female students

Al: artificial intelligence.

m Male students

46
41
15
5 8 7 I
= [ | |

Not affected Do not know

mTotal

Figure 2. A) How often participants would adopt artificial intelligence in their medical routine, if it were available and proves to be reliable in real-life and took up to 2
min of participants’ time. B) Believe regarding what artificial intelligence would do to image-based medical jobs, such as radiologists, pathologists, and dermatologists.
C) In case artificial intelligence is adopted in daily basis, believe regarding what would happen to professional financial earnings. (Questions 18, 22, and 23, by sex)
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solutions (Question 9). Students in the 5 or 6 years of
study group were aware of or had used Al solutions in
medical practice more significantly than participants in
the other groups (p=0.0147).

Table 3. Opinion on disagreements between artificial intelligence solutions and
physicians’ legal responsibility and governmental regulation (Questions 24-27)

Total

Question Female Male

24. In case of disagreement between Al n=108 n=37 n=145
and physicians’ diagnosis or management, n (%) n (%) n (%)
assuming that both Al and physicians had equal

accuracy rates (p=0.8728)

Should favor physicians’ 29(27) 9(24) 38(26)
Should favor Al's opinion 0(0) 0(0) 0(0)
Request a third opinion 78(72) 26 (70) 104 (72)
Do not know (1) 1(3) 2(1)
Other 0(0) 1(3) (1)
25. In case of disagreement between Al n=108 n=37 n=145
and physicians’ diagnosis or management, n (%) n (%) n (%)
assuming that Al had a greater accuracy rate
than physicians (p=0.1946)
Should favor physicians' 11(10) 0(0) 11(8)
Should favor Al's 9(8) 4(11) 13(9)
Request a third opinion 87(81) 32 (86) 119(82)
Do not know 1(1) 1(3) 2(1)
26. Who should be legally liable in a dispute? n=108 n=37 n=145
(p=0.0081) n (%) n (%) n (%)
Physician only 25(23) 17 (46) 42(29)
Al only (1) 2(5) 3(2)
Shared equally 72 (67) 16 (43) 88 (61)
Do not know 10(9) 1(3) 11(8)
Other 0(0) 1(3) 1(1)
27. In favor of governmental regulation? n=108 n=37 n=145
(p=0.0001) n (%) n (%) n (%)
Yes 107 (99) 30(81) 137 (95)
No T 2(5) 32
Do not know 0(0) 5(14) 5(4)

Al: artificial intelligence.

DISCUSSION

Our study revealed medical students’ perceptions
regarding the use of Al in a private medical school
in Sao Paulo, Brazil. Overall, 145 students completed
the electronic questionnaire covering topics such
as awareness, previous use, expectations, benefits,
fears, legal issues, and regulations. Most participants
were young female students (74%), reflecting the
predominance of females at the Faculdade de Medicina
Albert Einstein (453/697, 65%). This trend was also
observed in a similar study in Kuwait, with 89%
participants being women.®?

In this study, 87% were aged between 18 and 25
years and 97% had no prior academic title, as was
expected. The students were distributed across three
batches of students, in the 6-year medical education
in Brazil. Notably, the first- and second-year students
were the majority (41%), probably because they had
more free time to participate in surveys, were new to
the environment, and were more willing to engage.

Although 69% participants frequently used Al
solutions in their daily lives, their self-assessed knowledge
of Al was generally moderate to low, with 49% and
41% ratings, respectively. A meta-analysis comparing
different countries showed that students from Germany,
Lebanon, Kuwait, and Pakistan had higher levels of Al
knowledge (728, 605, 513, and 713 successes per 1000
observations, respectively) than those from the United
States, Nigeria, the United Arab Emirates, and England
(139, 337, 291, and 93 successes per 1000 observations,
respectively). Students from Egypt, Saudi Arabia, and
Turkey had intermediate knowledge (492, 449, and 393
successes per 1000 observations, respectively).

There are also notable differences between sexes on
perceptions of Al literacy. Female participants expressed
significantly less knowledge than males in our study.
This was also true for students from India, with a higher
proportion of female medical students reporting feeling
extremely unknowledgeable or unknowledgeable about
the fundamentals of Al technology and its applications
in healthcare than did their male counterparts (66/90,
77% versus 90/126, 71%, respectively; p=0.001).%
We believe there has been a female gap in Science,
Technology, Engineering, and Mathematics, including
Al and computer science. This disparity can influence
the collective knowledge and experiences of different
sexes. It is important to encourage more diverse
participation because it is important to optimize the
potential of all individuals, regardless of sex, in Al

We found 44% of participants were aware of
medical Al solutions and had experienced its use in
medical practice. This is 42% higher than a similar study
result in China (13%).?” Although this reasonable
result exceeded our expectations, it is still insufficient.
This lack of knowledge presents an important barrier
to the effective use of A, highlighting the urgent
need to incorporate comprehensive Al education into
healthcare curricula. The exposure of medical students
to Al solutions in practical settings can play a pivotal
role in the technology’s acceptance among future
physicians.®” Our study also shows that the students
strongly favored AI solutions to support diagnosis
(91%) and examination interpretations (90%), with a
slightly lower support for patient management (77%).
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This endorsement of clinical support for Al solutions
is another interesting finding, which mirrors that of
our previous study among physicians in the same
hospital.®® It appears that AI’s influence on patient
management is perceived as riskier than diagnosis or
examination interpretation. However, other health staff
members did not fully accept the use of Al solutions
for medical purposes, with 34% and 20% showing
opposition and uncertainty, respectively, about their
benefits. Regarding the use of Al by patients, there was
even stronger resistance, with 64% opposing and 18%
uncertain. Perhaps this is because participants believed
that allowing Al too much “power” in a non-medical
background context could be risky. Curiously, when
placed in the patient’s position, students expressed
high anxiety and a strong preference for seeking
a dermatologist immediately if an Al solution was
exploited to diagnose melanoma in a hypothetical mole.

The most important benefits expected from Al
implementation in daily medical practice by students are
increased speed, higher accuracy, reduced costs in the
solicitation of subsidiary examinations, greater access
to healthcare, and greater participation of patients in
their care. As previous studies showed, most students
have a positive attitude towards Al, recognizing its
potential benefits, including improved diagnostic
accuracy, better healthcare access, and reduced clinical
workloads.®313 In another study, students seemed to
be more accepting than fearful of the technology.® The
most significant concerns for our participants were the
fear of physicians relying too much on Al, losing their
medical skills, errors in diagnosis and management,
and deterioration in the medical-patient relationship.
Other concerns include lack of transparency, wrongful
use of medical information by employers or insurance
companies, confidentiality issues, and increased costs.
All of these concerns are shared globally. In other
studies, students in developing countries also expressed
skepticism, fearing that Al could dehumanize their
care.®” Additionally, even students from developed
countries, such as Vietnam, perceived digitalization as
a threat, especially in relation to the patient-physician
relationship.®® Several medical students mentioned
concerns regarding the unpredictability of results,
errors related to clinical Al operator dependence, poor
Al performance in unexpected situations, and lack of
empathy or communication.® However, our research
found that 74% were willing to adopt a reliably regulated
Al solution requiring little time to perform. Of 14 other
studies that reported the intention to use Al medical
solutions, over 60% of respondents in 10 studies were
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willing to incorporate Al into their clinical practice,
especially if it demonstrates high accuracy, efficiency,
and ease of use.®”

Among our participants, 86% stated that Al solutions
would facilitate medical work by increasing the number
of patients seen (53%), aiding diagnosis (84%), and
supporting management (55%). Furthermore, 70%
believed that Al would serve as an additional source of
information rather than completely (1%) or partially
(28%) replacing physicians in the medical imaging
field, with male students showing significantly more
pessimism than their female counterparts. In Australia,
most medical students expressed little concern about
the impact of Al on their job security as doctors,'” while
others believed that Al would make healthcare jobs
obsolete.®® Regarding financial gains, 44% assumed
that they would experience a decrease in earnings, with
male students displaying slightly more optimism.

Three intriguing hypothetical questions were posed
to our participants to explore approach to address
possible discrepancies between human and Al solution
recommendations. When humans and Al were considered
as showing similar accuracy, 26% were in favor of
physicians’ opinions, whereas 72% requested a third
opinion. When Al were considered as showing higher
accuracy than humans in a given task, only 7% would
favor the physician, whereas 82% would seek a third
opinion. We believe this to be extremely important
for physicians because the accuracy of results when
implementing a real-world Al clinical support solution
can differ considerably from those obtained during an
algorithm development process. However, there are few
real-world deployments of Al solutions using clinical
trials, since such are expensive and laborious to conduct.
therefore, physicians and students must acknowledge
these limitations when supporting this new technology.
Regarding the legal liability, 29% believed that the
physician is ultimately responsible for any act, while
61% wanted this shared between humans, machines,
and institutions. This is a contentious issue because
there are currently no established legal regulations
regarding Al-based decision support tools. In Sultan,
half of the students believed that manufacturers and
physicians should bear legal responsibility for medical
errors caused by these tools, while 36% thought that
only physicians should be legally liable.®" In our study,
the majority (95%) of students were in favor of the
government regulating Al solutions. Interestingly,
female participants were significantly more inclined
towards regulation. In Germany, most students
supported the need for regulations.¥
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Limitations

First, this study used a cross-sectional design, providing
an initial picture of medical students’ literacy, opinions,
and expectations regarding the new subject of Al
Second, our survey was performed at only one medical
school; therefore, it may not have broad applications,
such as to all medical schools in Brazil or South America
because various setting-specific factors can influence
the results. However, it is a starting point to focus on
discussions around this important topic in the medical
education agenda. Third, because our questionnaire
was sent via email using QR codes or links; therefore,
we could have been biased towards students who had
more interest in technology.

CONCLUSION

This study supports the use of artificial intelligence
in medical practice. Most medical students showed
positive perceptions of and attitudes towards artificial
intelligence in healthcare. They showed interest in
artificial intelligence and believe that it can be adopted
in daily practice if regulated, user-friendly, and
accurate. However, they have concerns about this new
technology, especially, given their lack of knowledge on
artificial intelligence.

Based on these findings, several important
implications should be considered when adopting
artificial intelligence in medical education. It is crucial
to understand the limitations and potential biases of
artificial intelligence algorithms, warranting human
oversight and continuous monitoring to identify errors,
ensuring final decision-making by the physicians.
Additionally, it is important to design medical artificial
intelligence courses that are both user-friendly and
engaging to ensure that students acquire essential skills
for their future medical careers.
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Questionnaire developed to assess opinions on the use of Al:

1) Informed consent form:
Hello,
You are being invited to participate in an opinion survey on new technologies that are emerging in the health area, such as artificial intelligence.

This study is being conducted by researchers from Hospital Israelita Albert Einstein (CAAE: 30749620.6.0000.0071) and aimed to determine whether participants are aware of what these
technologies are, what they would be used for, and the expectations they have about them.

There will be no direct benefit to the participants; however, the answers will contribute to a better understanding of the issue and will address the need to disseminate more information
in this regard.

The answers will be collected anonymously so that the participant can express themselves fregly.
There is no financial reward or reimbursement for proven costs of participating in the research.
By clicking on the word "Accepted,” you will be directed to the link with the questions. If you do not want to participate, click on “I do not Accept.”
Accepted
| do not accept
2) What's your sex?
Female
Male
| do not wish to inform
3) How old are you?
18-25 years
26-35 years
36-45 years
46-55 years
56-65 years
>65 years
4) What is your highest level of education?
Currently studying medicine
Master's or MBA in another area
PhD degree in another area
Post-doc in another area
Other
5) In which year of study are you in the medical school?
Tor2
3ord
5or6
6) How do you consider your level of knowledge on artificial intelligence in general?
Low
Intermediate
High
None
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7) If there is an option to use artificial intelligence for daily tasks in your daily life (Waze, Alexa, Siri, etc.), how often would you choose to use them?
Never
Rarely
Sometimes
Often
Always
| do not know
8) Are you aware of any artificial intelligence solution that have been approved for medical use?
Yes
No
| am not sure
9) Have you seen any artificial intelligence solution been used since your obtaining your medical degree, including diagnosis support for hidden bone fractures on X-ray?
Yes
No
I'm not sure
10) What would be your opinion about the use of artificial intelligence by physicians to support the diagnosis of diseases, such as COVID-19?
| am totally in favor
|'am in favor
Nether in favor nor against
| am against
| am totally against
Other (comment):

11) What would be your opinion on the use of artificial intelligence by physicians to aid in the therapeutic management of diseases, such as the ideal time to introduce corticosteroids in
COVID-19 cases?

| am totally in favor

|'am in favor

Nether in favor nor against
| am against

| am totally against

Other (comment):

12) What is your opinion on the use of artificial intelligence by physicians to aid X-ray interpretation, such as the degree of pulmonary involvement in severe acute respiratory syndrome
(SARS)?

| am totally in favor

I'am in favor

Nether in favor nor against
| am against

| am totally against

Other (comment):

13) What is your opinion about the use of artificial intelligence in a hospital environment by non-physicians (nurses and physiotherapists) to aid in the diagnosis or therapeutic management
of diseases?

| am totally in favor

| am in favor

Nether in favor nor against
| am against

| am totally against

Other (comment):

14) What is your opinion about the direct use of artificial intelligence by patients in aiding the diagnosis or therapeutic management of diseases? (For example, by taking a picture of a skin
lesion and obtaining a diagnostic result for skin cancer)

|'am totally in favor

| am in favor

Nether in favor nor against
| am against

| am totally against

Other (comment):
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15) In the case above, assuming you are the patient and your lesion was diagnosed as melanoma by artificial intelligence, this would leave you:
Extremely anxious to schedule a dermatologist appointment immediately
Anxious to scheduling a dermatologist appointment whenever possible
| would not be disturbed, but | would make an appointment just in case
| would not be disturbed or make any appointment to exclude it
| am a dermatologist
Other (comment):
16) What benefits do you believe may be more relevant regarding the use of artificial intelligence in medicine? (you can tick up to three options)
Faster diagnosis or management
Greater accuracy in diagnosis or management
Reduction in healthcare costs through earlier and/or more accurate diagnoses
Reduction in the number of subsidiary examinations
Reduction in patient’s anxiety
Greater patient's access to healthcare
Greater patient's participation in the management of their own health
Other (comment)
17) What problems do you believe may be more relevant in the use of artificial intelligence in medicine? (you can tick up to three options)
Loss of confidentiality of patient data
Making the doctor/patient relationship more distant
Use of medical data against the patient by employers and insurers
Providing wrong diagnoses and management
Leading to excessive doctor’s reliance on the results and losing his/her medical skills
Rising cost of healthcare in general
Lack of transparency in the process by which artificial intelligence produces its results
Other (comment)

18) How often do you imagine you would adopt artificial intelligence in your medical routine if it were available, if it proved to be reliable in real-life scientific research, and it only took up 2
min of your time?

Never
Rarely
Sometimes
Often
Most of the times
Always
| do not know
19) Assuming an available, reliable Al algorithm that takes up to 2 min of your time, how do you imagine that artificial intelligence would interfere with your work process?
Make your work easier
Make your job more difficult
Not change your work
| do not know
20) Regarding the number of appointments in your day-to-day work, do you believe that artificial intelligence solutions would:
Increase the number
Decrease the number
Not alter the number
I do not know
21) Regarding the use of artificial intelligence in your day-to-day work, do you believe that:
It will be useful in aiding diagnosis
It will be useful in helping to conduct
[t will be useful in aiding the diagnosis and management
[t will not help or hinder
[t will hinder
| do not know
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22) Regarding medical work based on imaging (radiologist, pathologist, dermatologist, among others), do you believe that artificial intelligence will mainly:
Replace the work of the doctor who works with imaging completely
Replace, in some instances, the work of the physician who works with imaging
It will be one more source of information added to what the doctor already has
It will not change the work of the physician who works with imaging
I do not know
23) Regarding financial gain in your day-to-day work, do you believe that artificial intelligence solutions would:
Increase your gain
Decrease your gain
Not alter your gain
I do not know

24) Assuming a scenario in which physicians and artificial intelligence solutions have the same accuracy rate for diagnosis or therapeutic management. In the case of a disagreement
between them, what should be done?

The physician's opinion must prevail

The artificial intelligence’s opinion must prevail
A third opinion should be requested

I do not know

None of above

Comment:

25) Assuming a scenario in which artificial intelligence solutions have greater accuracy rates for diagnosis or therapeutic management than physicians in general. In the case of a
disagreement between them, what should be done?

The physician’s opinion must prevail
The artificial intelligence's opinion must prevail
A third opinion should be requested
| do not know
None of above
Comment:
26) Regarding legal liability when an artificial intelligence algorithm is used by a physician to aid the diagnosis and/or therapeutic management of a patient, do you believe that:
Responsibility should rest solely with the physician
Responsibility should rest solely with artificial intelligence
Responsibility should be shared between the doctor and artificial intelligence
I do not know
None of above
Comment:
27) Do you think that artificial intelligence algorithms should be evaluated by a competent government body before being released for use?
Yes
No
I do not know
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Table 1S. Participants’ demographic profile and knowledge/use of artificial intelligence solutions, by year of study (Questions 2-9)

VST LT Year 1 t:lr(zo/os)tudents Year 3 .::(;, Ttudents Year 5 o:lr ((‘i% s)tudents ":'o(tzl)
2. Sex (p=0.5348) n=69 n=53 n=47 n=169
Female 53(77) 36(68) 35(74) 124 (73)
Male 16(23) 17(32) 12 (26) 45(27)
3. Age, years (p=0.0838) n=69 n=53 n=47 n=169
18-25 64(93) 36(68) 39(83) 145 (86)
26-35 4(6) 11(21) 6(13) 21(12)
36-45 0(0) 0(0) 12) 1)
46-65 1) 0(0) 0(0) 1)
>56 0(0) 0 (1) 1)
4. Highest academic level (p=0.2736) n=69 n=5b3 n=47 n=169
Currently in the medical school 67(97) 51(96) 46 (98) 164 (97)
Master's degree (1) 0(0) 0(0) (1)
PhD degree 1(1) 0(0) 0(0) 1(1)
Post-doc 0(0) 0(0) 1(2) (1)
Other 0(0) 2(4) 0(0) 2(1)
5. Years of study at the medical school n=69 n=53 n=47 n=169
12 69(100) 0(0) 0(0) 69 (41)
34 0(0) 53(100) 0(0) 53(31)
5-6 0(0) 0(0) 47(100) 47(28)
6. Degree of knowledge of Al in general (p=0.7187) n=62 n=41 n=42 n=145
Low 27 (44) 16(39) 17 (40) 60 (41)
Intermediate 28 (45) 20 (49) 23 (55) 71(49)
High 7(11) 5(12) 2(5) 14.(10)
None 0(0) 0(0) 0(0) 0(0)
7. Frequency of using any Al solution in daily life (p=0.8792) n=62 n=41 n=42 n=145
Never 0(0) 1(2) 0(0) 1)
Rarely 4(6) 4(10) 3(7) 11(8)
Sometimes 16 (26) 8(20) 9(21) 33(23)
Frequently 26(42) 19 (46) 20(48) 65 (45)
Always 16 (26) 9(22) 10 (24) 35(24)
Do not know 0(0) 0(0) 0(0) 0(0)
8. Awareness of Al solutions in medicine? (p=0.3677) n=62 n=41 n=42 n=145
Yes 23(37) 17 (41) 24 (57) 64 (44)
No 14(23) 9(22) 7(17) 30(21)
Uncertain 25 (40) 15(37) 11(26) 51(35)
9. Experience of Al solutions in medicine? (p=0.0147) n=62 n=41 n=42 n=145
Yes 21(34) 13(31) 27(64) 61(42)
No 29(47) 20(49) 12(29) 61(42)
Uncertain 12(19) 8(20) 3(7) 23(16)

Al: artificial intelligence.
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Table 2S. Medical students’ thoughts about artificial intelligence solutions to support diagnosis, patient management, subsidiary exam interpretation, disease diagnosis
and/or treatment support by other staff members or patients, by year of study (Questions 10-17)

Year 1 or 2 students  Year 3 or 4 students Year 5 or 6 students  Total

Question number n (%) n (%) n (%) n (%)
10. Al solutions for disease diagnosis support (p=0.9013) n=69 n=h3 n=47 n=169
Totally in favor 22(32) 13(25) 18(38) 53(37)
In favor 34.(49) 23(43) 21(45) 78 (54)
Neither in favor nor against 4(6) 4(8) 3(6) 11(8)
Against 1(1) 1(2) 0(0) 2(1)
Totally against 0(0) 0(0) 0(0) 0(0)
11. Al 'solution used for disease management support (p=0.5480) n=62 n=41 n=42 n=145
Totally in favor 15(24) 5(12) 111(26) 31(22)
In favor 33(53) 24 (59) 23 (55) 80 (56)
Neither in favor nor against 8(13) 8(20) 6(14) 22 (15)
Against 6(10) 3(7) 2(5) 1118)
Totally against 0(0) 0(0) 0(0) 0(0)
Other 0(0) (1) 0(0) 1(1)
12. Al solutions for imaging examination result support (p=0.2772) n=61 n=41 n=42 n=144
Totally in favor 21 (34) 9(22) 14 (33) 44 (31)
In favor 32(52) 29(71) 25 (60) 86 (60)
Neither in favor nor against 3(5) 3(7) 2(5) 8(6)
Against 5(8) 0(0) 1(2) 6(4)
Totally against 0(0) 0(0) 0(0) 0(0)
13. Al solutions used by other health care professionals in the hospital staff (p=0.5247) n=62 n=41 n=42 n=145
Totally in favor 12(19) 5(12) 6(14) 23(16)
In favor 19(31) 15(37) 11(26) 45(31)
Neither in favor nor against 14(23) 9(22) 5(12) 28(19)
Against 14(23) 11(27) 17 (40) 42(29)
Totally against 3(5) 1(2) 3(7) 7(5)
14. Al solutions used by patients themselves (p=0.7435) n=61 n=41 n=42 n=144
Totally in favor 6(10) 2(5) 3(7) 11(8)
In favor 5(8) 5(12) 5(12) 15(10)
Neither in favor nor against 10(16) 6(15) 10 (24) 26 (18)
Against 32(52) 18 (44) 18 (43) 68 (47)
Totally against 8(13) 10 (24) 6(14) 24(17)
15. Consequences of Al solution diagnosis if you were the patient n=62 n=41 n=42 n=145
(i.e., with suspicious melanoma in a mole you have) (p=0.8972)*
Extremely anxious/immediate appointment 51(82) 35(85) 37(88) 123 (85)
Anxious/appointment whenever possible 10(16) 5(12) 4(10) 19(13)
Not disturbed/appointment whenever possible 1(2) 1(2) 1(2) 3(2)
Not disturbed /no appointment 0(0) 0(0) 0(0) 0(0)
16. Al solutions' expected benefits (p=0.8010)" n=62 n=41 n=42 n=145
Greater speed 55 (89) 32(78) 29 (69) 116 (80)
Greater accuracy 39 (63) 27 (66) 32(76) 98 (68)
Cost reduction 27 (44) 19 (46) 24 (57) 70 (48)
Reduction in the number of subsidiary exams 20(32) 19 (46) 22 (53) 61(42)
Reduction in patient’s anxiety 3(5) 0(0) 2(5) 5(4)
Greater access to healthcare 16 (26) 9(22) 15(36) 40(28)
Greater patient's participation in healthcare 9(15) 5(12) 8(19) 22 (15)
Other 1(2) 2(5) 0(0) 3(2)
17. Al solution-related problems (p=0.6643)* n=62 n=41 n=42 n=145
Confidentiality issues 13(21) 9(22) 10 32(22)
Worsening medical-patient relationship 45(73) 24.(59) 20 89 (61)
Wrongful use of patient's information by employers and health companies 10(16) 15(37) 15 40(28)
Errors in diagnosis/management 43(69) 29(71) 30(71) 103 (71)
Excessive physician reliance on Al and loss of medical skills 44(71) 31(76) 31(74) 106 (73)
Increased healthcare cost 10(16) 5(12) 4(10) 19(13)
Lack of transparency 16 (26) 15(37) 12(29) 43(30)
Other 2(3) 3(7) 0(0) 5(4)

* Includes a hypothetical exercise to assess students' level of anxiety and what actions would be taken if an Al algorithm used to diagnose a mole they had reveal suspected melanoma; ™ Include questions on Al's expected benefits and related problems.
Al: artificial intelligence.
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Table 3S. Medical students’ frequency of thoughts on Al adoption, work process and load, replacement, utility and financial gain by study year (Questions 18-23)

Oy Year 1 or 2 students Year 3 or 4 students  Year 5 or 6 students  Total

n (%) n (%) n (%) n (%)
18. How often would you adopt Al solutions if reliable, fast, and regulated? (p=0.5024) n=61 n=41 n=42 n=145
Never 0(0) 0(0) 0(0) 0(0)
Rarely 2(3) 1(2) 2(5) 5(3)
Sometimes 11(18) 13(32) 8(19) 32(22)
Often 24 (39) 16(39) 18(43) 58 (40)
Most of the times 19(31) 7(17) 6(14) 32(22)
Always 5(8) 4(10) 8(19) 17(12)
19. How artificial intelligence would interfere with your work process? (p=0.5330) n=62 n=40 n=42 n=144
Facilitate 55 (89) 32(80) 38(90) 125(87)
[t would not interfere 4.(6) 4(10) 1(2) 9(6)
| don't know 3(5) 4(10) 3(7) 10(7)
20. How would Al adoption interfere in the volume of appointments? (p=0.1423) n=61 n=41 n=42 n=144
Increase 35(57) 18 (44) 23 (55) 76 (53)
Decrease 7(11) 2(5) 1(2) 10(7)
[t would not interfere 16 (26) 16 (39) 17 (40) 49 (34)
| don't know 3(5) 5(12) 1(2) 9(6)
21. What would artificial intelligence be used for? (p=0.8637) n=62 n=41 n=42 n=144
Diagnosis only 25 (40) 12(29) 20 (48) 57 (40)
Management only 7(11) 5(12) 2(5) 14(10)
Diagnosis+ management 26 (42) 22 (54) 17 (40) 65 (45)
[t will not be useful 1(2) 1(2) 1(2) 3(2)
[t will be harmful 2(3) 12) 1(2) 4(3)
| don't know 1(2) 0(0) 1(2) 2(1)
22. Will Al solutions replace medical imaging work (e.g., radiologists, dermatologists)? n=62 n=41 n=42 n=145
(p=0.2436)
Yes, totally 2(3) 0(0) 0(0) 2(1)
Yes, partially 20(32) 13(32) 8(19) 41(28)
It will be one more source of information added to what the doctor already has 40 (65) 28 (68) 34(81) 102 (70)
23. How would Al interfere with financial gain in day-to-day work? (p=0.2663) n=62 n=41 n=42 n=145
Increase 7(11) 6(15) 8(19) 21(15)
Decrease 29 (47) 18(24) 16(38) 63 (43)
[t will not interfere 19(31) 10 (24) 17 (40) 46(32)
| don't know 7(11) 7(17) 1(2) 15(10)

Al: artificial intelligence.
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Table 4S. Opinion on disagreements between Al solutions and physicians; legal responsibility and governmental regulation, according to the year of attendance in

Medical School

Question number Year 1 or 2 students  Year 3 or 4 students Year 5 or 6 students  Total
n (%) n (%) n (%) n (%)
24. In case of disagreement between Al and physicians' diagnosis or management, n=62 n=41 n=42 n=145
considering Al and physicians having equal accuracy rate? (p=0.6634)
Should favor physician's 12(19) 11(27) 15 (36) 38(26)
Should favor Al's opinion 0(0) 0(0) 0(0) 0(0)
Request third opinion 48(77) 29(71) 27 (64) 104 (72)
Do not know 1(2) 1(2) 0(0) 2(1)
Other 1(2) 0(0) 0(0) 1(1)
25. In case of disagreement between Al and physicians' diagnosis or management, n=62 n=41 n=42 n=145
considering Al having greater accuracy rate than physicians? (p=0.6980)
Should favor physician's 4(6) 3(7) 4(10) 11(8)
Should favor Al's 5(8) 6(15) 2(5) 13(9)
Request third opinion 52 (84) 31(76) 36 (86) 119(82)
Do not know 1(2) 0(0) 1(2) 2(1)
26. Who should be legally liable in a dispute? (p=0.6660) n=62 n=41 n=42 n=145
Physician only 20(32) 9(22) 13(31) 42(29)
Al only 2(3) 0(0) 1(2) 3(2)
Shared equally 34 (55) 29(71) 25 (60) 83 (61)
Do not know 6(10) 2(5) 3(7) 11(8)
Other 0(0) 1(2) 0(0) 1
217. In favor of Governmental Regulation? (p=0.6000) n=62 n=41 n=42 n=145
Yes 58 (94) 38(93) 39(93) 137 (95)
No 1(2) 0(0) 2(5) 3(2)
Do not know 2(3) 2(5) 1(2) 5(4)

Al artificial intelligence.
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