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Introduction

Medical education is at a transformative crossroads
now. With integration of artificial intelligence (Al),
telemedicine, electronic health records, and digital
diagnostics, the healthcare service delivery has already
been fundamentally changed [1-3]. This promises
unprecedented achievements in healthcare effectiveness
[4-5], which brings concerns about the erosion
of basic “live” physician competencies, including clinical
reasoning, communication and teamwork skills, which
have been emphasized till the present time [6-8], and also
about the medical curricula future. The question is: will
digitalization substitute real physicians? If yes, should
medical education prioritize digital literacy to prepare
physicians for an Al-powered healthcare system? Or
should it dwell on soft skills to preserve the irreplaceable
human face of medicine?

Or is the future of medical education somewhere
between these two domains, like some authors state
[1;9; 10].

The purpose of the research is to critically review
medical education and didactic literature to identify future
curriculum recommendations.

Object, materials and research methods

Used by the authors include: non-systematic narrative
review of medical, sociological and didactic literature.
Database searches were conducted to identify relevant
peer-reviewed sources, complemented by purposive
selection and citation tracking, which included four major
academic databases: Google Scholar (250 papers across
two query variations), Psyclnfo (25 papers across two
variations) and PubMed (30 papers across one variation).
The search strategy used keywords and Boolean operators
related to medical students, medical education, soft skills,
communication, digital skills. The initial search yielded

305 papers, which were screened for relevance, which
resulted in 150 papers. Records were screened for relevance
to soft skills and digital competencies in medical education.
The top 51 papers, representing the most relevant and high-
quality evidence, form the evidence base for this review.

Research results

Both healthcare and related to it medical education
are undergoing digital transformation characterized by
the integration of Al-powered tools, telemedicine platforms,
electronic health records, and big data analytics [4; 11;
12]. This results in better diagnostic accuracy, reduction
in medical errors, and perfected service performance [13;
14]. The Al is widely used in medicine for the examination
data analysis, predicting treatment, and personalizing
patient therapy [15; 16], thus, substituting human
physicians. This use was necessitated by the COVID-19,
which revealed all limitations of digital health. Nowadays,
the digitized healthcare environment is considered as basic
for both medical students and physicians [12; 16; 17].

However, this raises numerous concerns about
overreliance on technology leading to drastic drop
in medical skills quality, depersonalization of interaction,
digital bias and the prospective that the technology could
substitute humans overall [18; 19]. This raises doubts on
the degree up to which machines can substitute humans
in medicine and in medical education particularly.
However, medicine is about treating humans by humans,
s0, the communication skills in medicine should therefore
be prioritized even more. The essential soft medical skills
providing patient-centred care include those of effective
communication, empathy, compassion, clinical judgment,
etc [15; 20], as they affect the quality of the doctor-patient
relationship [20; 21]. Patients value physicians who listen
attentively, communicate clearly, demonstrate empathy
[22], which further results in adherence to the treatment
and patient-reported improved outcomes [23]. Al nowadays
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cannot provide compassionate presence and empathy, not
to mention its mistakes and hallucinations [24], and live
communication has nothing common with automated study
[25]. This has led to a renewed emphasis on humanistic
education and soft skills development in medical students
and practicing physicians [26].

The authors note several conceptual frameworks
of integration of soft skills and digital competency into
the medical education. Here, the Humanistic Medicine —
Al-Enabled Education (HuMe-AiNE) framework includes
four key components: standardization and individualization
of Al competencies; integration of Al tools throughout
the curriculum; combining technological solutions with
humanistic patient care; and (developing a professional
identity including technological and humanistic capabilities
[1]. This framework joins both humanistic and digital
education.

Another option is the Digital Health Competencies
in Medical Education (DECODE) framework, which
organizes digital health competencies into four groups:
professionalism in digital health, patient and population
digital health, health information systems, and health data
science [22]. Here the digital competencies are prioritized
over the soft skills.

The M.A.G.I.C. (Medical, Art, Generative Al,
Innovation, Care) approach proposes framework that
balances medical knowledge, empathy, and digital
technologies [10]. The Canadian Medical Education
Directions for Specialists (CanMEDS) framework includes
technology-enhanced learning with emphasis on core
communication [19].

The proposed models have common principles,
including integration of both soft skills and digital
competencies, preservation of human values and adaptation
to local contexts. However, it’s important to distinguish
on the significance of the soft skills over the digital
competencies.

Soft skills in medical education is a complex multi-
mode formation which includes a range of competencies:
productive communication, empathy, ethical reasoning,
teamwork, leadership, emotional intelligence,
and the ability to build therapeutic relation [27]. These
skills are often “humanistic” competencies, although
they require emotional and cognitive involvement [28;
29]. Digital Competencies include the knowledge,
skills, and attitudes required to use digital technologies
in healthcare: digital health literacy, telemedicine,
understanding of Al, cybersecurity and data privacy [24].
The literature provides equally important significances for
both soft and digital skills in medical education.

Teaching the soft skills develops components which
could not be provided by machines by their definition. So,
training of communication skills leads to improved patient
satisfaction and health outcomes [30], empathy training
through reflective practice improves physicians’ ability
to provide patient-centred care [31], simulation training
develops teamwork and clinical reasoning skills [32].
The role-playing helps to shape the interaction skills, which

could not be automatized [33], and early patient exposure
develops humanistic attitude and feeling of belonging to
profession [14; 34].

As it was said before, there are numerous concerns
about the erosion of these skills by the digitized curriculum.
Thus, authors raise concerns about cheating as an outcome
of education digitalization, with resulting drop of medical
students’ abilities [35-37]. Some authors state that
the digital tools overuse may lead to depersonalization
of medical care due to loss of interaction abilities by
the medical students and physicians [7; 38]. Even medical
students expressed concerns about their readiness for
professional interaction due to poor communication
learning [39]. This suggests that there is a growing need
for the medical soft skills cultivation during the training
process. Moreover, the soft skills represent an essential
part of the postgraduate and continuous medical education
[40], and these skills should be reinforced throughout all
training period [41].

On the other side, digital competencies are
indispensable in the medical curricula. Surveys of medical
students reveal significant gaps between the digital skills
they possess and those necessary for practice in healthcare
systems [42], which includes gaps in E-health skills. This
may lead to anxiety before the practice and dropping out
from profession.

Digital medical education and Al training help gain
the skills of digital work, although many skills are acquired
through practice. The main task of medical education
digitalisation is also fostering the critical reasoning
skills, which include, firstly, analysis of the Al-suggested
options [43]. The advantages of digital learning include
accessibility and asynchronous learning, which are
particularly important for the war- and crisis- affected
environments [44], its cost-effectiveness and ability ro
practice scenarios without danger to the patients’ health
[45]. It includes virtual simulations, Al-driven chatbots,
and digital platforms for collaboration [19].

However, challenges exist in digital competency
education. The technology develops so rapidly that it
becomes hard to define the appropriate technologies
which to study, particularly in the countries, where
technical progress comes late, and the medical teachers
lack appropriate skills [46]. Overreliance on digital tools,
particularly in conditions of technical difficulties, can lead
to medical decisions with poor outcomes, which require
high soft skills level for their resolution.

Thus, it is impossible to distinguish between
the importance of the digital and soft skills in medical
education. Both are important, whilst digital skills are
considered to be essential in the future, and the soft skills
make a base for the present medical practice. The two
directions complete each other’s value, as the good soft
skills are essential for explaining the Al recommendations
to the patient, obtaining consent for digital health
intervention [17], and the Al competencies could be used
while expanding the soft skills by working with the chatbot,
emotional intellect programs, etc. [47]. The analysis
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suggests that the most effective medical education approach
is neither soft skills alone nor digital competencies, but
their integration guided by patient-centred values. Digital
technology can improve the quality of medical interaction,
although digitalization is impossible without proper level
of patient-centre communication.

As for the medical pedagogy itself, the review showed
numerous approaches for developing soft skills and digital
skills in medicine. Simulation medical learning with
standardized patients is successfully applied for teaching
empathy and communication [14], allowing students to
make mistakes and perfect their skills in safe environment,
without hard to the patients. Group discussions and reflective
writing represent another method for developing empathy
in physicians [48]. Role-playing fosters communication
and teamwork skills [49], and early clinical exposure
during practice and internship allow students to develop
trusting relations with patients and shape their professional
identity [13]. Self-reflection introduced as a curriculum
part helps students to study their emotions and biases [31],
develop self-awareness.

Reflective practice encourages students to examine
their own emotional responses, biases, and professional
development [4]. Structured reflection on clinical
encounters helps students develop self-awareness
and emotional intelligence.

Teaching digital competence uses various approaches,
including hybrid learning with online and offline modules,
aimed to improve digital skills [50]. Special digital courses
cover the basic concepts necessary for medicine, including
both theory and practice issues. Integration throughout
the curriculum combines digital competencies within
existing courses, while in some countries digital skills
are taught as separate modules [7; 51]. Students learn
about work with electronic health records, telemedicine
platforms, clinical decision support systems, and other
tools they will use in practice [12]. Case-based teaching
using Al tools helps students integrate the Al into clinical
reasoning [4], where they analyse all opportunities
and drawbacks of the digital technologies and the Al
A broader perspective is given by the interdisciplinary
teaching, involving healthcare informaticians, data
scientists, and other digital health professionals [39].

However, concerns exist about potential negative
outcomes from imbalanced curricula, with overemphasized
digital technologies, without sufficient soft skills training,
which may lead to depersonalization of clinical interactions
[8], or, insufficient digital training which will provide
the students with poor digital skills and make their practice
thus impossible [42]. So, integrated approaches produce
the most favorable outcomes, teaching the «tech-enabled
humanistic physiciansy.

The Train-the Trainer (TTT) courses address faculty
development needs, teaching the academic staff sufficient
digital expertise to teach these competencies [16].

The future of medical education is in collaboration
of the two approaches, the soft skills and the digital
skills approaches, which includes teaching medicine

itself, nursing, informatics, data science, and health
policy [7]. This fosters understanding of digital health
and doctor-patient live interaction and communication
as a collaborative endeavor.

Discussion of the research results

The review shows the common principles of such
integration, including early introduction of soft skills
and digital skills into the medical curriculum, longitudinal
reinforcement, case-learning, critical reasoning emphasis,
patient-centred teaching, and institutional policy aimed
at such combination. There is a strong consensus that
successful medical education reform requires integration
of both soft skills and digital competencies [1; 9].
It requires additional frameworks of how to guide this,
including institutional support and prioritizing of both
humanistic and technological competencies; embedding
both throughout the curriculum; emphasis on critical
thinking; and development of professional identity.

The review identifies multiple challenges
in implementing integrated curricula, as the curriculum
is usually densely packed, which requires integration os
the digital and communication courses into the existing
courses, as well as accepting the importance of the skills on
the institutional level and promoting them as the institutional
policy. Unfortunately, staff expertise level sometimes is far
from perfection, especially related to digital competencies
[16; 39]. The TTT courses require institutional investment,
which also correlates with the institutional policy [51].
Finding the right balance between teaching critical
thinking or communication and digital skills is challenging.
The other challenges include resource limitations
including lack of digital infrastructure, limited access to
technologies, and insufficient funding [42]. Assessment
challenges include difficulty in creating assessment tools,
particularly for the humanistic skills direction, which
require extra protocol and communication skills. Cultural
and attitudinal barriers may include resistance from
academic staff and tutoring physicians who view digital
health as peripheral and unimportant to core medical
education, general concerns about technology replacing
humans, and institutional resistance to curriculum reform
[7; 22].

Despite these challenges, the review emphasizes
that implementation is both necessary and feasible
with appropriate planning, resources, and institutional
commitment,

Medical curriculum reform requires supportive
policy and accreditation frameworks, in order to integrate
both soft skills and digital competencies, with clear
definition of role of each, definite learning outcomes
and assessment. The future of the medical education is
seen as that incorporating digital dimension with emphasis
on humanistic competencies, adopted by the institution,
representing the institutional policy, and supported by
all its members. It requires initial curriculum mapping
related to soft skills and digital competencies, piloting
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and evaluating its results, TTT courses, interprofessional
partnerships and student engagement. Continuing
medical education requirements should also include
both humanistic and digital competencies, supporting
lifelong learning as technologies and best practices
evolve, which needs educational research, institutional
leaderships and international cooperation. All this will
lead to innovation of curriculum, development of staff,
improvement of digital infrastructure and further research
on the themes, which, in its turn, requires additional
funding from the government, professional organisations,
healthcare and other stakeholders.

Prospects for further research may include mixed-
evidence methods on medical students’ personality
formation by fostering their soft skills and digital skills,
particularly those studying under the crisis.

Prospects for further research

Prospects for further research may include mixed-
evidence methods on medical students’ personality
formation by fostering their soft skills and digital skills,
particularly those studying under the crisis.

Conclusions

The future of medical education is not in choosing
between soft skills and digital competencies but in their
synergistic integration. The review demonstrates that
both domains are essential for teaching medical students

to practice effectively in 2Ist-century healthcare
systems. Digital technologies offer vast opportunities
for diagnostic accuracy and operational efficiency,
but they cannot replace the humanistic dimensions
of care, represented with the soft skills block: empathy,
communication and the therapeutic relationship.
The evidence reveals important synergies between soft
skills and digital competencies. Digital technologies
can improve soft skills training through virtual patients
and Al-powered learning. Conversely, soft skills enhance
effective use of technology through communication
A crucial bridge between them is the critical thinking.
Successful curriculum reform requires comprehensive
approaches guided by patient-centred values, introduced
as a combination of both domains, through competency-
based education, blended learning approaches,
interprofessional collaboration, and TTT courses.
Implementation challenges include curriculum space,
academic staff expertise, rapid technological change,
and resource limitations. The goal is to develop «tech-
enabled humanists», physicians with strong digital skills
and humanistic attitude to patients, able to critically
evaluate Al, integrate technological recommendations
with patient values, maintain therapeutic relationships,
and make ethically sound decisions about technology use.

Medical  teachers,  physicians,  stakeholders
and healthcare leaders must work collaboratively to
implement integrated curricula that prepare future
physicians for this dual model, as the future of medicine
requires both technological expertise and humanistic care.
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Purpose. The aim of the study was to critically review medical education and didactic literature in order to compare the roles
of soft skills and digital competencies in medical education, synthesize evidence on teaching strategies and challenges, and identify
curriculum recommendations for both domains.

Materials and methods. The study was designed as a non-systematic narrative review of medical, sociological and didactic literature.
The materials included peer-reviewed publications and conceptual papers on medical education, communication, digital competence,
artificial intelligence, telemedicine and curriculum reform. Sources were identified through database searches, purposive selection and
citation tracking. The analysis focused on conceptual frameworks, teaching methods, benefits, risks and curriculum implications.

Results. The review showed that healthcare and medical education increasingly rely on Al tools, telemedicine, electronic health
records and big-data analytics. These technologies may improve diagnostic accuracy, reduce errors and support new learning formats,
yet excessive dependence on them may weaken clinical reasoning, depersonalise care, increase bias and create concerns about the
replacement of clinicians. Soft skills remain essential for patient-centred care. Their development is supported by simulation with
standardised patients, role-play, early patient exposure, discussion and reflective writing. Digital competence is fostered through hybrid
learning, digital-health modules, Al-supported case-based learning and interdisciplinary teaching.

Conclusions. The future of medical education lies not in choosing between soft and digital skills, but in their integrated
development. Curriculum reform should prepare tech-enabled humanistic physicians who critically use digital technologies while
preserving empathy, communication and therapeutic relationships.

Key words: medical education, soft skills, communication, digital skills, AL

Mera. [IpoanainizyBary JUJaKTH4YHI, MEANYHI Ta COMIONIOTIYHI JuKepesia Mmoo (OpMYyBaHHS M SIKMX HAaBHYOK 1 IN(PPOBUX KOM-
METEeHTHOCTEH Yy MEAMYHIil OCBITI I BU3HAYCHHS KOHIEITYaIbHUX OPIEHTHPIB OHOBJICHHS HABYAJIBHHUX MPOTPaM IiIrOTOBKH ME/IH-
kiB. OkpeMy yBary NpUALTICHO 3B’SI3Ky MK IHU(POBI3AI€I0 OXOPOHM 3I0POB’sI, PO3BUTKOM IITYYHOTO IHTEJIEKTY, TeIeMEIULIUHH,
SJIEKTPOHHUX MEIMYHNX 3aMUCIB, aHATITUKH BEJIMKMX JaHUX Ta HEOOXiTHICTIO 30€peKeHHs I'YMaHiCTHYHOTO, MAIli€HT-OPiEHTOBAHOTO
XapakTepy MEIMYHOI IPAKTHKH.

Marepianu Ta MeToqu. MarepiagaMu TOCTIKEHHS CTAN JDKepesa, TPUCBIYCHI MEMYHII OCBITi, M IKUM HaBUYKaM, KOMYHi-
Karii, emmnarii, tuppoBii KOMIIETEHTHOCTI, IITYYHOMY 1HTEJIEKTY Ta TeIEeMEIULUHI. MeToa NOCTiHKEHHS — HECUCTEMAaTHYHUN OITH-
coBuii oz iteparypu. [Tomyk mkepen 3ailicHioBaBes y 6a3ax Google Scholar, PsycInfo Ta PubMed i3 BUKOpHCTaHHSM KITIOYOBHX
ciiB i Boolean-omepaTtopiB 3a TEPMIHOJNOTIEHD «CTYICHTU-MEIUKIY), «MEIUYHA OCBITa», «M’SIKI HABUYKI)», «HABUYKUA KOMYHIKAIli1»,
«uu(poBa KOMIIETCHTHICTBY, «IITYYHHUIT IHTEIEKTY, «TeaeMeanHay. [leppuHHui nomyk Hagas 305 jukepen; 3a TeMaTH4HORO BiJIIo-
BigHicTIO Oyno BimiOpano 150 mparp, i3 akux 51 HaitOiabIm peneBanTHA MyOmiKais copMyBaia 10Kka30By 0a3y OIISY.

Pe3ynbraTn. YcTaHOBJICHO, 110 3aCTOCYBaHHS IITYYHOTO iHTENEKTY, €IEKTPOHHUX MEAWYHUX 3aIKCIB Ta aHANITHKU BEIMKUX
JIaHUX MiIBUILYe eeKTHBHICTh OpraHizamii MetuJHol goroMory. BogHodac HagMipHe 3aCTOCYBaHHS TEXHOJIOTIH MOXe MociIadio-
BaTH HABMYKM KIIHIYHOTO MHCIEHHS. M siKi HABUUKH € He3aMiHHUMH KOMIIOHEHTaMH Mal[i€eHT-OPi€HTOBAHOI JOMOMOTH. J{OLiIBHO
(hopMyBaTH IX HNUISXOM 3aCTOCYBaHHS METOAIB CUMYJISAIIIHOTO HaBYaHHS, CTaHAAPTH30BAHUX TALlIEHTIB, POJIBOBI irpH, 0OTOBOPEHHS
B rpynax. [{udpoBy KOMIETEHTHICTh BapTO PO3BUBATH IIUISIXOM 3allPOBA/DKEHHsI MOPUIHOTO HaBUaHHsI, Kelic-opieHTOBaHOT poOoTH 3i
LI Ta inTerpamnii mMppoBUX TEXHOJIOTIH Y HaBYAIbHI IPOrpaMu.

BucnoBku. Haii6isb1 nepceKTHBHOIO € MOJISIb MiITOTOBKH TEXHOJIOTIYHO KOMIIETEHTHOTO Ta BOJHOYAC T'YMaHICTHYHO Opi€H-
TOBAHOTO JiKaps. KpuTn4yHe MHUCIEHHS BUCTYIAa€ MiCTKOM MK HU(GPOBUMH Ta M’ IKMMH HaBUYKaMH. YCIIIIHE OHOBJICHHS MEIUYHUX
nporpam notpedye 3acTOCYBaHHs 3MIiIIAHOTO HAaBYAHHS, MIKTray3eBoi CIiBIIpalli, M JrOTOBKM BUKJIA/Ia4iB, YITKUX KPUTEPIIB OLiHIO-
BaHHS T CTAJIOl MATPUMKH 3aKJIaJIiB.

KurwouoBi ciioBa: meanyna ocBita, M’ Kl HABHYKH, KOMyHiKalis, i posi HaBuuku, 1.
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