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Abstract. The digital transformation of the healthcare system has significantly changed
the requirements for the professional training of future doctors. The active implementation of
electronic medical records, telemedicine, artificial intelligence, virtual simulators and digital
communication technologies in medical practice requires the formation of a high level of
digital competence in medical students. Digital competence is considered not only as basic
computer literacy, but as a complex professional characteristic that combines technical
readiness, information literacy, digital communication, analytical and cognitive skills, as well
as ethical and legal awareness of the use of digital technologies in healthcare. The aim of the
article is to study the problem of digital competence of medical students and determine its
significance for future professional activities. The study is based on the analysis of scientific
publications devoted to digital competence in medical education. Scientific sources from
PubMed, Scopus, Web of Science and Google Scholar databases were analyzed using keywords
related to digital literacy, telemedicine, electronic health records, artificial intelligence in
medical education and professional training of healthcare professionals. The analysis included
review, systematic and empirical studies that describe the concepts, models, educational
programs and results of the development of digital competencies. The results of the study
showed that digital competence is an important component of modern medical education and
professional readiness of future doctors. The main components of digital competence are
technical skills for working with digital medical systems, information literacy for searching
and critically evaluating scientific information, communication skills for professional
interaction in a digital environment, analytical skills for making clinical decisions using digital
technologies, as well as ethical and legal responsibility for protecting medical data and
ensuring patient confidentiality. A high level of digital competence contributes to improving
the quality of medical education, patient safety, the effectiveness of clinical communication
and the readiness of graduates to work in the conditions of digitalization of the healthcare
system. The integration of digital competences into all stages of medical education is an
important condition for the professional development of future doctors.

Keywords: digital competence, digital literacy, medical education, medical students,
telemedicine, digital technologies.
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HudpoBa TpaHchopmalisi CHCTeMH OXOPOHM 3[0POB’S CyTTEBO 3MiHWJIA BUMOTH [0
npodeciiHOi MiATOTOBKM MaWOYTHiX JiikapiB. AKTHBHe BINPOBAJ)KeHHSI €JIeKTPOHHUX
MeJUYHUX 3aMHUCIB, TeJleMeAUIIMHY, IITYYHOIO IHTeJIeKTY, BipTyaJbHUX CUMYJATOPIB Ta
UPPOBUX KOMYHIKALiMHUX TEXHOJIOTI y MeAW4YHYy NPAKTHUKy MOTpebye PopMyBaHHS y
CTyZleHTiB-MeIUKiB BUCOKOIr0o piBHS 1IUPpPOBOI KOMNETEHTHOCTI. [[udpoBa KOMIIETEHTHICTh
pO3I/IJAETbCA He JiMIIe $fK 6a30Ba KOMI'IOTEpPHA TIPaMOTHICTb, a $fIK KOMIIJIEKCHA
npodeciiHa XapaKTepUCTHKA, 110 NOEAHYE TEXHIYHY TOTOBHICTb, iHpopMaLiliHy
rpaMOTHICTh, IUPPOBY KOMYHIiKallilo, aHAJIITUYHI Ta KOTHITUBHI HABUYKH, a TAKOXX €TUYHY i
NpaBOBYy O06Ii3HAHICTb 11010 BUKOPUCTAHHS LUQPPOBUX TEXHOJIOTIH y cdepi 0OXOpOHHU
3/10poB’d. MeTol0 CTAaTTi € JOCAimKeHHs Mpo6eMUu UPPOBOI KOMIETEHTHOCTI CTYAEHTiB-
Me/IUKiB Ta BU3HAYeHHH il 3HaUeHH AJ11 MalOyTHbOI npodeciiHoi AisabHOCTI. JlocaikeHHs
I'PYHTYETbCS Ha aHaJi3i HAyKOBUX MyOJIiKallik, IpuUCBAYeHUX UPOBiA KOMIETEHTHOCTI B
MeaW4HiN ocBiTi. Bysio mpoaHaizoBaHO HayKoBi Jkepesia 3 6a3 gaHux PubMed, Scopus, Web
of Science Ta Google Scholar i3 BUKOpUCTaHHSIM KJIIOYOBHUX CJIiB, MOB'I3aHUX i3 LUPPOBOIO
rPAaMOTHICTIO, TeJIeMeJAULMHOW, eJIeKTPOHHUMU MeJWYHUMM 3allMcaMy, LITYYHUM
iHTeJIeKTOM y MeAWYHiN OoCBiTi Ta nmpodeciiHOO MiArOTOBKOI MeJUYHUX NMpaliBHUKIB. Jlo
aHaJi3y BKJIKYEHO OrJAJ0Bi, CUCTeMaTH4HI Ta eMIipUYyHi JOCHi[KeHHd, AKI ONUCYIThb
KOHLemnuii, ™Mojesi, OCBITHIi mNporpaMu Ta pe3yJbTaTH PO3BUTKY IUPPOBUX
KOMIIETEHTHOCTeH. Pe3ybTaTH A0CHiPKeHHS 3acBifuu/IH, 10 LMPpPOBa KOMIETEHTHICTh €
BAXKJIMBOK CKJIQZIOBOI Cy4acHOI MeJU4HOI OCBiTHM Ta mpodeciiHOi rOTOBHOCTI MalOyTHIX
JlikapiB. OCHOBHUMHU KOMIIOHEHTaMH1 IMPPOBOi KOMINETEHTHOCTI € TeXHiYHi HABUYKH POOOTH
3 UUPpPOBMMH MeAWYHHMMH CUCTeMaMM, iHPopMaliiiHa TpaMOTHICTb LOJ0 MOIIYKy Ta
KPUTHUYHOI OIIiHKM HaykKoBol iHdopMalii, KoMyHiKaliiHi HaBUYKW JJis npodecihHoi
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B3aeMojil y nudpoBOMy cepelOBUILi, aHAJITU4YHI 3Ai0OHOCTI [Jil NMPUHUHATTSA KJAIHIYHUX
pilleHb i3 BUKOPUCTAaHHAM LUPPOBUX TEXHOJIOTIM, a TaKOoX eTH4YHa U [paBoOBa
BiZiMOBiZJa/IbHICTh 32 3aXUCT MeAUYHUX JAaHUX i 3a0e3neyeHHs] KOHQiAeH[iHOCTI Nali€eHTIB.
Bucokuil piBeHb 1IUPPOBOI KOMIIETEHTHOCTI CIPUsIE MiJABUILEHHIO IKOCTi MeJUYHOI OCBIiTH,
6e3neKkd Naui€eHTiB, eGpeKTUBHOCTI KJiHIiYHOI KOMyHiKalii Ta rOTOBHOCTI BUIYCKHHUKIB [0
po6oTh B yMoBax wuudpoBizalii cucTeMH OXOpPOHH 3J0poB’s. IHTerpania nudppoBuUx
KOMIIETEHTHOCTEW y BCi eTanmu MeAUYHOI OCBITH € BaXKJIMBOI yMOBOIW MpodeciiiHOro
PO3BUTKY MalbOYTHIX JlikapiB.
Kiio4oBi cioBa: nudpoBa KOMIETEHTHICTh, IMPpOBa IPaMOTHICTb, MeIMYHA OCBITa,
CTyJleHTU-MeJJUKH, TeJieMeruIMHa, [UMPPOBi TEXHOJIOTII.
Introduction

Topicality of the problem.

Healthcare is becoming increasingly digital and is transforming clinical practice as well
as the medical education system [1, 2, 3]. The use of electronic medical records, telemedicine
platforms, virtual simulators, artificial intelligence-based curricula and other digital
technologies is becoming an important requirement for the training of modern doctors [4].
This has led to a new educational need, medical students must be digitalized, they must have a
set of skills to effectively use modern technologies in the field of medicine in education,
research and practice in clinical work with patients [5].

Digital competencies cover not only basic computer and office skills, but also more
advanced competencies, including the ability to critically evaluate information found in
electronic sources, communicate effectively using digital communication, use professional
medical software and implement advanced technologies in clinical practice [6, 7]. These skills
are not taught consistently, integratedly and in a timely manner, so that medical students and
graduates are not sufficiently prepared for the demands of modern professional practice [8].

Digital competences are a key aspect of professional development, and a high level of
digital literacy can contribute to effective teaching, clinical thinking, independent learning and
professional development, as well as the quality of healthcare and patient safety [9, 10]. When
studying students' digital competences, analyzing their level and identifying the most
important competences and methods for their development is not only a relevant academic
problem, but also a practically significant task that affects the preparation of future doctors
for the challenges of modern healthcare, a task that is gaining increasing importance.

Literature review.

An important contribution to research on digital competences in medical education is
the work by Khurana et al (2020), in which, using a scoping review and the Delphi method,
over 40 key themes were identified across three main subcategories knowledge, skills and
attitudes which should be incorporated into medical school curricula [11]. It highlights the
fact that digital competences are not just technical but also comprehensive and must be
nurtured in the future health practitioners to prepare themselves for digital health.

During the COVID-19 pandemic, Lotrean et al. (2023) explored the training, attitudes
and intentions of medical students in Romania towards the use of digital health technologies
[12]. The authors polled the 5th and 6th year students from the University of Medicine in Cluj-
Napoca to evaluate their previous training and future needs for digital health education, the
attitude towards digital tools and their intentions as doctors, and the connection between
learning, attitudes and intentions and the socio-demographic factors. The findings revealed
that less than half of the students had prior experience in digital health but most students
wanted to learn more and advocated for a formal course on digital health being incorporated
in the curriculum. Attitudes and intent of the students were positive, especially for
prevention; there were some differences based on gender and previous learning for patient
management and diagnosis/treatment. The article emphasizes the importance of embedding a
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digital health curriculum into the medical education system, with a view to equipping the next
generation of doctors for the digitalisation of health services.

Schaal et al. (2025) examine the digital competence of students in the fields of
healthcare and nursing in Germany, Ukraine and Kazakhstan [13]. The authors provide
comparisons of student self-assessments on five areas: data processing and evaluation,
collaboration and communication, digital content creation, security, and problem solving.
There was, overall, a high level of digital competence, with results showing the German
students underrating their competence in creating digital content, and open-ended responses
showing a methodologically high level of information-seeking strategies, such as systematic
literature reviews and the use of Boolean operators. The students from Ukraine resorted to
more heuristic and comparative ways while the students from Kazakhstan used pragmatic
approaches adjusted to the available infrastructure. The article emphasizes the difference
between self-assessment and actual competence, underscores the importance of integrated
digital skills training, and suggests the creation of special micro-modules to enhance practice-
oriented skills in the digital health care environment.

This article by Zuccotti et al. (2026) discusses digital literacy and the readiness of
medical students and residents in five Italian universities to use telemedicine [14]. This study
employs a cross sectional survey of technical competence and behavioural readiness,
including experience, attitudes and intentions about the use of telemedicine. The results
indicated that 68% of the respondents had heard of telemedicine, but only 22% had personal
experience and 13% academic experience. Concurrently, 83% strongly wanted to go for tele-
medicine and training. The factors that predicted being ready for telemedicine included
enthusiasm for technology, confidence in using a smartphone, and level of digital literacy
(eHEALS). The authors stress that high interest goes hand in hand with uneven level of
readiness and that training programmes should thus include structured, long-term digital
health training along with technical, ethical and behavioural skills, in order to equip doctors to
be able to provide technology-driven, patient-centred health care.

Digital skills are becoming an integral part of medical students’ training. These include
the technical skills of computer and office software, as well as the critical appraisal of
information, effective communication through digital means and specialist medical software
skills. These skills can be applied across different medical fields: telemedicine allows doctors
to consult patients remotely and monitor their chronic conditions, electronic health records
enable management of patient histories and analysis of clinical data, virtual simulators and
AR/VR technologies offer a safe learning environment for practising clinical skills, and Al-
based training programmes customise learning based on individual needs and evaluate
practical training results. Using these technologies in training programs can enhance the level
of training for future physicians, and prepare them to work in a modern digital clinical
environment.

The theoretical frameworks that describe the competencies needed in today's society
are recognized by many studies, but the actual teaching practices in universities do not
include them. This shows the importance of continuing research into the most effective ways
of incorporating digital competencies in the curriculum, and the need for a harmonization of
learning outcomes in digital competency assessment.

The goal of the article: to examine the problem of digital competence of medical
students and determine its importance for their future work.

Methodology.
Systematic and critical analysis of academic publications were used as methods to
analyze the digital competences of medical students in the context of their professional
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training. The study concentrates on literature on digital skills development in medical
education from academic and educational sources, as well as methodological approaches. The
literature search was performed in four international databases: PubMed, Scopus, Web of
Science and Google Scholar with the following keywords and combinations of keywords:
digital competence, digital literacy, digital skills, eHealth, telemedicine, electronic health
records, virtual simulators, Al in medical education, medical students, health professions
education, professional development. The publications were chosen, which included review,
systematic and empirical studies, describing concepts, models, programmes and outcomes of
digital competence development in medical educational institutions. The weakness of the
review is that it has been based exclusively on the publications written in the English
language and that it is not based on primary empirical data from individual educational
institutions, but rather on general patterns of the development of digital competences. The
method enables knowledge systematisation which leads to the recommendations for
incorporating digital competences into curricula, along with strengthening the competencies
of future doctors.
Results

The analysis and critical study of academic literature enabled identification and
systemisation of the key areas of digital skills relevant to medical students during the process
of digital transformation of health care. The results retrieved suggest that the concept of
digital competence in medical education should not be viewed as limited to the utilization of a
computer or working with typical software. It is a complex and multidimensional element of
the professional competence in the modern educational and clinical context, containing
technical, informational, communicative, analytical, cognitive, ethical and legal elements.
These components are interdependent and collectively shape the future physicians'
effectiveness, safety, and responsible use of digital technologies in education, research and
clinical practice [15, 16].

Technical readiness is one of the basic components of digital competence required
when working with increasing use of digital tools in medical education and healthcare. This
group of competencies includes the ability to use computer systems, electronic health records,
specialized medical software, telemedicine platforms, digital databases, virtual simulators and
other technological resources [17, 18]. These abilities are relevant not only in terms of general
digital literacy but also in terms of future professionals' activities for medical students.
Enabling students to maneuver digital clinical environments, enter and interpret electronic
medical data, work with diagnostic platforms and educational platforms and utilize
simulation technologies provide the basis for practical training near to real clinical practice.
Technical skills should also not be seen as enough on their own, as the mechanical use of
digital tools doesn't mean that the information given is interpreted correctly in the clinical
situation or that it enables the right professional decisions.

Information literacy is another important part, that is closely linked with the principles
of evidence-based medicine. This includes searching for medical information in electronic
databases, evaluating the reliability and relevance of scientific information, identifying
verified scientific information from incomplete or outdated information, and organizing the
information retrieved for educational, research and clinical uses [19, 20]. It is especially
relevant in the preparation of doctors, as the level of critical evaluation of scientific
information is a key factor in the clinical reasoning and decision-making processes. The rapid
increase in the amount of medical data available online makes this skill especially relevant.
Students may struggle with identifying relevant and reliable evidence, composing research
papers, understanding clinical guidelines and using scientific evidence in practice without
sufficient information literacy skills [21].
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The demand for professional communication skills in digital environments,
involvement in remote consultations, working with patients in telemedicine, and working
together in interdisciplinary teams and virtual environments has grown in recent years in the
field of medicine [22, 23]. These skills are essential as communication in the digital world is
different than traditional face-to-face communication, and it must be clear, accurate, ethical
and have professional boundaries. The quality of communication can have an impact on the
patient's understanding of medical recommendations, adherence to treatment, continuity of
care, and overall satisfaction with medical services in telemedicine. Thus, the ability to
communicate digitally can be considered to be one of the necessary elements of patient-
centred medical practice [24].

Analytical, cognitive skills in the use of digital technologies for clinical reasoning, data
analysis and decision-making form another group. These competencies include the ability to
interpret patient data, evaluate laboratory and instrumental findings, use statistical methods,
work with digital research tools, understand the principles of clinical decision support
systems and critically assess the possibilities of artificial intelligence in medicine [25, 26].
These skills develop critical thinking and clinical judgement, particularly when the doctor
must deal with a great deal of conflicting information. Digital technologies can be used to
assist the diagnostic process, enhance access to information and assist in the analysis of
clinical situations. They should not take the place of the doctor's professional thinking,
however. Rather, they should serve a purpose of supporting clinical judgement and improve
the choice of future physicians [27].

Ethical and legal aspects of digital competence should be discussed separately. Medical
students need to have an understanding of the principles of confidentiality, safeguarding
personal health information, cyber security, the responsible use of technology and adherence
to professional and legal requirements. This is especially crucial, as medical information is
sensitive and any breaches in privacy or misuse of medical data could have significant
repercussions for patients, healthcare providers, and medical facilities [28, 29]. Upcoming
physicians must be familiar not only with the technical aspects of safeguarding information,
but also with the ethics of utilizing electronic health records, telemedicine methods, digital
communication systems and artificial intelligence systems [30, 31]. So, ethics and lawfulness
provide the foundations for safe, trustworthy digital medicine.

An analysis of the results also reveals that digital competence should not be developed
exclusively in isolated courses of medical informatics or information technologies. This could
give students some basic competences but not help them to apply them systematically in
thinking and conduct during clinical encounters. The training in digital competences should
be woven into the whole educational framework of medical education, encompassing clinical
disciplines, simulation training, evidence-based medicine, telemedicine, research
methodology and practical clinical training [32, 33]. Digital tools can be applied in clinical
disciplines in regard to the interpretation of diagnostic data, in electronic documentation, in
clinical decision support and in communication with patients. In simulation education,
students can learn decision making in a safe and controlled environment through the use of
virtual simulators and digital clinical scenarios. Digital competence is required in evidence-
based medicine and research training for literature search, working with databases, statistical
analysis, writing scientific papers and critical appraisal of scientific evidence. In telemedicine,
it is the foundation for successful communication across the distance from patient to patient
and patient to healthcare providers [34].

It is also important to highlight the need for continuity and progressive complexity in
educational activities to build digital competence. Students need to develop essential skills in
information literacy, educational applications and electronic resources at the early phases of
training.
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Discussion

Interpretation of results

Digital competence of medical students is not a separate technical skill, but a complex
component of their professional training. Its content covers technical readiness to work with
digital tools, information literacy, digital communication, analytical and cognitive skills, as
well as ethical and legal aspects of the use of digital technologies in medicine.

Modern medical practice is increasingly dependent on electronic medical records,
telemedicine, digital databases, simulation technologies, artificial intelligence and clinical
decision support systems. Accordingly, a future doctor must not only be able to use digital
tools, but also critically evaluate information, interpret clinical data, adhere to the principles
of confidentiality and security, and maintain professional responsibility when using
technologies.

It is particularly important that technical skills alone do not guarantee the effective use
of digital technologies in clinical practice. Mechanical mastery of programs or platforms does
not mean the ability to correctly interpret medical information, make informed decisions, or
ensure safe interaction with the patient. That is why digital competence should be considered
as an integrated component of clinical thinking, evidence-based medicine, professional
communication, and ethical responsibility of the future doctor.

Development of digital competence cannot be limited to separate courses in medical
informatics or information technology. Such disciplines can form basic skills, but do not
ensure the systematic application of digital tools in clinical situations. It is more effective to
integrate digital competences into different stages of medical education: clinical disciplines,
simulation training, telemedicine, evidence-based medicine, research work, and practical
training.

Scientific novelty

The scientific novelty of the study lies in the systematization of the key components of
the digital competence of medical students in the context of their future professional
activities. The digital competence of medical students is considered as a multi-component
professional characteristic that combines technical readiness, information literacy, digital
communication, analytical and cognitive skills, ethical responsibility and legal awareness. The
approach to understanding digital competence in medical education has been improved by
interpreting it not only as general digital literacy, but as a condition for effective clinical
training, evidence-based thinking, safe work with medical data and professional interaction
with patients in a digital environment.

The position on the need to integrate digital competences into the entire educational
process of a medical university has been further developed. It is justified that their formation
should not occur in isolation within individual disciplines, but through clinical subjects,
simulation training, telemedicine, evidence-based medicine, research activities and practical
training.

Practical significance

The practical significance of the results obtained lies in the possibility of their use for
improving educational programs in medical institutions of higher education. The proposed
understanding of digital competence can be useful for teachers, curriculum developers,
administrations of medical universities, departments of medical informatics, clinical
disciplines, simulation centers and organizers of postgraduate medical education.

Conclusions

Digital competence among medical students is a vital component of their professional
training, as modern medicine increasingly relies on electronic health records, telemedicine,
digital databases, simulation technologies, artificial intelligence and other digital tools. The
digital competence of a future doctor is not limited to basic computer skills, but encompasses
technical readiness, information literacy, digital communication, analytical and cognitive
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skills, ethical responsibility and knowledge of the legal requirements for working with
medical information. Information literacy is of particular importance for medical students, as
the ability to find, critically evaluate and use scientific medical information is a prerequisite
for evidence-based medicine, clinical reasoning and the making of professionally sound
decisions. Digital competences should not only be developed within the framework of
individual courses in medical informatics, but should be integrated into the entire process of
medical education, in particular into clinical disciplines, simulation training, telemedicine,
research activities and practical training. A high level of digital competence among future
doctors is of practical importance for improving the quality of medical education, patient
safety, the effectiveness of clinical communication, and the readiness of graduates to work in
the context of the digital transformation of the healthcare system.
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