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Abstract. Artificial intelligence (Al) has had a significant impact on all areas of our lives, and its integration
into various fields of science and medicine in particular is only increasing every day, contributing to the improvement of
diagnostics and clinical decision-making, but also into its educational component. However, along with its numerous
advantages, Al brings with it many challenges related to accuracy, ethics, and data security. To study the attitude of
students at lvano-Frankivsk National Medical University to the ethical, legal, and regulatory aspects of Al use in medi-
cine, the results of a survey of sixth-year students studying “Medicine” were analyzed. It was found that all respondents
had experience using Al-based programs and used them constantly or periodically and the average time of use was 1-5
hours per week. Respondents from both faculties used these programs for learning, most often to find explanation or
search for additional materials. Students from both faculties assessed the impact of Al on the healthcare system as neutral
or positive: it will make medicine more accessible and will not affect the cost of medical services or will reduce it. At the
same time, a third of foreign students believed that the cost of services would increase. This contrast in views can be
explained by differences in experience and varied perceptions of the healthcare system: Ukrainian students apparently
perceive Al as an optimization tool that does not require additional costs for the patient, while foreign students may
associate technological innovations with commercialization and a potential increase in the cost of services.

Ukrainian students did not expect the use of Al to affect the relationship between doctors and patients. Instead,
almost half of foreign students believed that the use of Al technologies would improve such relationships, while another
third was convinced that it would worsen them. The respondents agreed that the accuracy of diagnoses made with the
help of Al cannot be fully trusted, and that the final decision should always remain with the doctor. The vast majority of
students from both faculties agreed that patients have the right to refuse the use of Al-based diagnostic or treatment
methods. Respondents are not ready to entrust their medical data to artificial intelligence. An even greater number believe
that Al should not disclose such information to either insurance or pharmaceutical companies. The main danger that
students saw was the vulnerability of Al-based software to potential cyber threats. Significantly fewer respondents be-
lieved that such software could be secured, slightly more often among local students than among students of the foreign
citizens training faculty. Respondents were more likely to see the use of Al as a source of new risks than as a tool for
reducing medical errors. Students were unanimous in their opinion that the use of Al in medicine should be strictly regu-
lated, and that the treatment methods developed by it should be subject to rigorous testing. We believe that changes are
needed in approaches to curriculum development that include the use of Al and highlight the direct and indirect impact
of these tools on the medical context. Further studies are needed to explore effective methods of combining digital tech-
nologies with the development of communication skills and emotional intelligence in future healthcare professionals.
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Introduction. The appearance of artificial intel-
ligence (Al) has had a significant impact on all areas of our
lives, and its integration into various fields of science and
medicine in particular is only increasing every day [1-4].
The use of Al-based software in healthcare has driven a
whole range of changes, from diagnosis and clinical deci-
sion-making to disease outcome prediction. At the same
time, the application of such technologies reduces the bur-
den on the healthcare system by reducing costs and staff
workload [5]. The deep integration of Al not only into
medicine but also into its educational component has enor-
mous potential: improving and optimizing teaching meth-
ods, personalized learning experiences, improving learn-
ing outcomes, the ability to focus more on understanding
complex medical concepts, and, as a result, improving the
quality of healthcare delivery in the future [6, 7]. However,
despite the numerous advantages that Al brings to the
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healthcare system, there are also a number of potential vul-
nerabilities and weaknesses. Most often, these relate to the
accuracy of Al diagnostic capabilities, input data security,
confidentiality and ethical issues, over-reliance on tech-
nology, and potential dehumanization [8-10].

With the growing implementation of Al in medi-
cine, it is important to study the perceptions of these ad-
vantages and disadvantages by medical students, their con-
cerns and expectations. This understanding will make it
possible to identify gaps in knowledge and improve edu-
cational measures tailored to the needs of students [11].

The aim of the study. To study attitudes toward
ethical, legal, and regulatory aspects of the use of artificial
intelligence in medicine among students at lvano-Frank-
ivsk National Medical University.

Materials and methods. Data collection was car-
ried out at the Department of Public Health of Ivano-
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Frankivsk National Medical University in February 2025.
The study was conducted among sixth-year students of the
Medicine program who agreed to participate after signing
an informed agreement form. The author's questionnaire,
developed using Google Forms, included the following
sections: demographic characteristics of respondents; ex-
perience with Al; assessment of the impact of Al on the
accessibility and quality of medical services; views on the
ethical and security aspects of Al use; advantages and dis-
advantages of Al in medicine.

A total of 91 respondents participated in the sur-
vey: 45 students from the Faculty of Medicine and 46 stu-
dents from the Foreign Citizens Training Faculty. Among
the Ukrainian students surveyed, two-thirds (68.2 %) were
female, while among foreign students, there were almost
equal numbers of female and male respondents (53.3 %
and 46.7 %, respectively). This distribution was in accord-
ance with the gender distribution at the faculty. The aver-
age age of the Ukrainian students surveyed was 22.9+0.17
years, and that of the foreign students was 24.3+0.36 years.

Statistical processing of the obtained material was
carried out by calculating the frequency of distribution of
factors per 100 respondents and the standard error (+m) for
relative values, and the assessment of the reliability of the
difference in data in the comparison groups and verifica-
tion of the null hypothesis was carried out by calculating
Pearson's chi-square (2) criterion.

Research results and their discussion. It was
found that 100.0 % of respondents from both faculties had
experience using artificial intelligence-based programs
(Chat GPT from Open Al, Bard from Google, Bing Chat
from Microsoft), and the average time of use was 1-5 hours
per week. Respondents from both faculties used these pro-
grams for learning on a regular or periodic basis (100.0 %
of the medical faculty and 95.6 % of the FCTF). These re-
sults may indicate that students already consider Al to be
one of the key participants in the educational process [12-
14].

The main advantages of using such programs for
learning, according to students, were that Al provides ex-
planations (72.7 % among Ukrainians and 77.8 % among
foreigners) or offers additional materials (27.3 % among
Ukrainians and 15.6 % among foreigners). The responses
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obtained are consistent with the findings of other research-
ers. Users noted that Al provided easily accessible infor-
mation on requested topics, explained complex concepts
in simpler ways, adapted learning materials to individual
student needs, and improved distance learning [1, 6, 15,
16]. At the same time, Al is prone to misinformation: it
does not answer the question directly asked, the infor-
mation is often inaccurate and unverified, it fabricates very
plausible evidence with references to non-existent sources,
and the answers lack detail [17-19]. Therefore, it is im-
portant to verify and confirm information obtained with
the help of Al-based programs. Moreover, such applica-
tions should not be overused due to the potential risk of
addiction and a decline in critical thinking skills [8, 16,
20].

In their subjective assessment of the impact of Al
on the healthcare system, residents and students of the for-
eign citizens training faculty had similar views (p>0.05)
and described it as neutral (50.0 % and 46.7 %, respec-
tively) or positive (47.7 % and 46.7 %, respectively). At
the same time, the results of similar studies [6, 10, 13, 14]
revealed a much more optimistic assessment of the impact
of Al on healthcare: in their opinion, this approach will
improve the quality of medical services, optimize the work
of doctors, and be cost-effective. The vast majority of re-
spondents (73.3 % of local students and 84.4 % of foreign
students) agreed with the statement that Al will make med-
icine more accessible. Regarding the impact on the cost of
services, the opinions of the respondents were not unani-
mous: the absolute majority of Ukrainian students believed
that the use of Al-based programs would not affect the cost
of medical services (52.3 %) or would reduce it (40.9 %),
while the opinions of foreign students differed signifi-
cantly (Fig. 1), with a third of them (33.3 % vs. 6.8 %,
p=0.009) believing that the cost of services will increase.
This contrast in views can be explained by differences in
experience and varied perceptions of the healthcare sys-
tem: Ukrainian students apparently perceive Al as an opti-
mization tool that does not require additional costs for the
patient, while foreign students may associate technological
innovations with commercialization and a potential in-
crease in the cost of services.
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Fig. 1. Respondents' assessment of the impact of Al-based programs on the cost of medical services

Opinions were polarized among respondents re-
garding the impact of Al on doctor-patient relationships
(p=0.012). Thus, every second local student (52.3 % com-
pared to 22.2 % of foreign students) was convinced that
the use of such software would not affect interpersonal
communication at the “doctor-patient” level (Fig. 2). On
the other hand, more than 40 % of students from the

foreign citizens training faculty (42.2 % compared to
22.7 % of Ukrainians) believed that the use of such tech-
nologies would improve the relationship between doctors
and patients, and almost the same proportion (35.6 % com-
pared to 25.0 %, respectively) were convinced that it
would worsen it.
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Fig. 2. Respondents' assessment of the impact of Al-based programs on doctor-patient relationships

The results obtained in other studies were more
similar to the responses of foreign students, as their re-
spondents also more often believed that the use of Al pro-
grams would reduce the humanistic approach, negatively
affect relationships, and could undermine patient trust in
doctors [10, 14, 21].

An important aspect of the application of Al tech-
nologies in healthcare is their ethical component. Most re-
spondents (81.8 % of Ukrainian and 82.2 % of foreign) are
convinced that the accuracy of diagnoses made with the
help of artificial intelligence cannot be fully trusted, and
that the final decision on diagnosis and treatment should
always remain with the doctor (100.0 % of respondents
from both faculties). The vast majority of respondents
from both faculties (93.2 % of Ukrainian and 95.6 % of
foreign) agreed that patients have the right to refuse the use
of Al-based diagnostic or treatment methods. This is con-
sistent with the opinion of other scientists that Al and doc-
tors should cooperate as partners, not competitors, in med-
ical practice [22]. Also interesting is the opinion of
Paranjape K. et al. (2019) that doctors should focus on
providing the humanistic component of care, considering
the biopsychosocial approach, and entrust the technical de-
tails to Al [23].

There are also many doubts about the security of
patient data confidentiality and potential leaks. Among re-
spondents from both faculties, answers to this question
were almost evenly divided: 56.5 % of foreign students
and 50.0 % of local students considered such risks to be
more than likely. Two-thirds of respondents (68.2 % of
Ukrainians and 77.8 % of foreigners) would not trust their
medical data to artificial intelligence, and even more (84.8
% and 73.3 %, respectively) are convinced that Al should
not share such information with either insurance or phar-
maceutical companies. The main danger that students saw
was the vulnerability of Al-based software to potential
cyber threats (65.9 % of local and 84.4 % of foreign appli-
cants). Significantly fewer respondents believed that such
software could be secured, slightly more often among local
students (58.7 %) than among students of the foreign citi-
zens training faculty (44.4 %). Such concerns were quite
common in the results obtained by other researchers [1, 8,
10, 24]. To maintain data confidentiality, they suggest us-
ing a third party to store information, like double-blind
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studies, and ensuring that Al does not collect additional
data that is not necessary for performing its immediate
tasks [1].

Obviously, the application of Al in healthcare has
ushered in a new era of technology and medical innova-
tion. At the same time, more than half of local respondents
(60.9 % vs. 40.0 % of foreign respondents, p>0.05) see this
as a ground for new risks rather than a tool for reducing
medical errors. The results of similar studies are also not
unanimous: on the one hand, according to scientists, Al
technologies can increase the accuracy of diagnosis, which
will help reduce the number of medical errors [25], on the
other hand, there is a possibility of the opposite effect,
since Al algorithms may include unreliable factors [14,
26]. In other words, the use of Al-based software requires
a responsible and ethical approach [27]. In our study, ap-
plicants from both faculties (81.8 % of local and 73.3% of
foreign) also agreed that, in any case, the use of Al in
healthcare should be strictly regulated, and treatment
methods developed with the help of such technologies
should be subject to even stricter testing than those devel-
oped by humans (75.0 % of Ukrainian and 80.0 % of for-
eign students).

Conclusions. The results demonstrate that stu-
dents have an optimistic but cautious view of the applica-
tion of Al in medicine. Students' attitudes toward the in-
troduction of Al in medicine are predominantly neutral or
positive, with expectations of improved access to medical
services without changing their cost. At the same time,
there is a difference in the perception of the impact of Al
on the patient-doctor relationship: foreign students expect
improvements, while Ukrainian students do not predict
any impact of Al on these aspects of interaction. Most re-
spondents are not inclined to fully trust Al diagnostic de-
cisions, emphasizing the key role of the doctor. A signifi-
cant proportion of participants expressed concern about
the security and confidentiality of medical data, opposing
its transfer to third parties. Ukrainian students are more
likely to see Al as a source of potential risks, while foreign
students see it as a tool for reducing errors. Both groups
agree on the need for strict regulation and increased con-
trol over the use of Al in healthcare.

Prospects for further research. Future research
should focus on identifying optimal approaches for
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integrating artificial intelligence into medical education
curricula, with consideration for professional ethics and
patient-centered care. Further studies are needed to explore
effective methods of combining digital technologies with
the development of communication skills and emotional
intelligence in future healthcare professionals.
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BHKJIMKIB, TIOB’SI3aHMX 13 TOYHICTIO, €TUKOIO Ta OE3MEK0I0
JaHuX. 3 METOIO BUBYCHHS CTaBJICHHA 3/100yBauiB [BaHO-
@®paHKIBCHKOTO HallIOHAJIBHOT'O MEANYHOTO YHIBEPCUTETY
JI0 €TUYHHX, IOPUINYHHUX Ta PETYJIATOPHUX aCHEKTiB BH-
kopuctanns 11 B mMeaniuui Oyno mpoaHai3oBaHO pe-
3ynbTaTH onutyBaHHA cTyneHTiB O «MemumnmHay, SKi
HABYAIOTHCS HA MOCTOMY Kypci. BcraHOBII€HO, 110 BCi pe-
CIIOHJCHTH MaJ{ JOCBiJl BUKOPHCTAHHS NPOTPaM Ha OcC-
soBi 111 Ta mocTiitHO 4K MepioANYHO BUKOPHUCTOBYBAJIH
HWOro [J1s1 HaBYaHHs, HalyacTille — IS IIOSICHEHHST a00 10-
OIyKy OomaTkoBuX MatepiamiB. Brums LI Ha cuctemy
OXOPOHHM 30POB’Sl 3arajioM CTYAEHTH MeIUYHOro a-
KyJIBTETY Ta (aKyJIbTETy IiATOTOBKH 1HO3EMHHUX IpoMa-
JISTH OI[IHWJIM SIK HEWTpaJbHHUN UM MO3UTHBHUM, 30KpeMa
3pO0OHTh MEIUIMHY JOCTYITHIIIOW Ta HE BIUIMBATUME Ha
BapTICTh MEIMYHUX HOCIYT a0 X 3MeHIIHUTH 1. BogHowac
TPETHHA IHO3EeMHHX CTYJCHTIB BBaXKaJIH, 1[0 BapPTICTH I10-
CIIYT 3pocTe. BiT4M3HAHI CTYyJeHTH HE OYiKyBaJl BILUIUBY
BukopucTanHs 1] Ha B3a€MOBITHOCHHHU MiX JiKapsAMH i
nanieHTamMu. HaroMicTh Maif’ke 0JI0BHHA IHO3EMHHUX CTY-
JICHTIB BBa)KaJH, IO 3acTocyBaHHsA TexHousorid I mo-
KpaluTh TaKi CTOCYHKH, Il TPETHHA OyJIM IEepeKOHaHi,
mo noripmuts. OMHUTaHI MOTOAMIINCH, 0 HE MOYKHA T10-
BHICTIO JIOBIPATH TOYHOCTI 1IarHO31B, AKi OCTABJICHI 3 J10-
nomoroto 111, a kiHIeBe pilIeHHS 3aBXIU Mae 3ajuiia-
THCS 32 JlikapeM. PecrioHJIeHTH He TrOTOBI JOBIPATH CBOI
MEIWYHI JaHI MTYYHOMY IHTEJCKTY, HacaMmIepe uepes
BPa3JIMBICTh MPOTrpaMHOro 3abe3neucHHs Ha ocHOBi 111
Jo kibep3arpo3. PecnonpeHTn uacrime BOadanu y 3a-
crocyBanHi III mone a1 BUHUKHEHHS HOBHX PH3HKIB,
aHDXK IHCTPYMEHT ISl 3MEHIICHHSI YMCIIa MEANIHUX IOMH-
nok. OJHOCTaHHUMH CTYACHTH OYIIH y BIATIOBiAI IIIOTO0 3a-
crocyBanus I y MenuuuHi, sskuii Mae mepeOyBaTH mixa
CTPOTHUM KOHTPOJEM, a PO3POOJCHI HIUM METOAW JIKY-
BaHHS MaloTh ITiJ/IaBaTHCS] CyBOPOMY TECTyBaHHIO. BBa-
JKAEMO, 110 HEOOX1THI 3MIHH Y MiJX01aX 10 PO3POOKH HaB-
YJaIbHUX IPOTpaM, SIKi BKIIOYaTUMYTh BukopucTanHus 1111
Ta BUCBITIIOBATUMYTh MPSIMUH 1 HENPSMUIA BILIUB [UX 1H-
CTPYMEHTIB Ha MEJAMYHHUI1 KOHTEKCT.

KirouoBi ciioBa: rpomajceke 310pOB’S, IITY-
HUU IHTENEKT, OCBITHIN MPOIIEC, CTYACHTHU-MEIUKH.
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