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SPACE BIOLOGY, SPACE MEDICINE AND SPACE PSYCHOLOGY IN THE CONTEXT OF “HUMAN
SCIENCES”

Tereshkova V', Tereshkova EA?, Firsov DE® B2

" The State Duma of the Federal Assembly of the Russian Federation, Moscow, Russia
2 Tereshkova Charitable Foundation, Moscow, Russia
8 Institute of Psychology, Sociology and Bioethics, Yaroslavl State Medical University, Yaroslavl, Russia

Human spaceflight involves several risks that significantly impact the future of space programs. Space radiation, weightlessness, loss of muscle mass, hearing
impairment, etc. have significant negative effects on the human body in space environment. Additional questions are associated with inevitable evolution of
human-machine interaction in those areas where the presence of a researcher is hardly possible yet. Thus, advancements in biology, medicine, and psychology
significantly contribute to the success of space projects by addressing the human adaptation to spaceflight both in physiological and spiritual terms. The potential
of space biology, space medicine, and space psychology as “human sciences” shapes the future of scientific research and practical solutions for the exploration of
near and far space based on extensive data both on physiological and psychological capabilities of humans, and their spiritual resources, which together determine
the ability to adapt to a new physical and cultural reality.

Keywords: space biology, space medicine, space psychology, “human sciences”, spiritual resources
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KOCMUYECKASA BNOJIOIrnA, KOCMUHECKAA MEOULIMHA N KOCMUYECKASA NMCUXOo10rns
B ACIMEKTE PA3BUTUA «<HAYK O YEJIOBEKE»

B. B. Tepelukosa', E. A. Tepelukosa?, [. E. ®upcos® =

' TocypapcTteeHHas dyma depnepansHoro cobparns Poccuiickon ®epepauyn, Mocksa, Poccus
2 bnaroTBopuTenbHbIN oHa Tepelukosol, Mocksa, Poccuist
3 VIHCTWUTYT NCUXONOrAM, COLWMONONN 1 BUOITUKM, APOCNaBCKNIA rOCyAapCTBEHHbIN MEAVULIMHCKII YHUBEPCUTET, Apocnasnb, Poccust

Puickn, cBsidgaHHble C moneTamun YenoBeka B KOCMOC, SABASKOTCS OAHUM W3 KIHOYeBbIX (DakTOpOB OMNpedeneHnst NMepcrnekTB KOCMUYECKMX MPOrpamMm.
K MHOroumcneHHeiM opMamM HeraTvBHOrO BO3AENCTBMA KOCMUYECKOW Cpedbl Ha OpraHn3M YenoBeka OTHOCATCA KOCMUHYecKas paamaumns, HEBECOMOCTb,
noTeps MbILEYHOW MaccChbl 1 yxydleHue cnyxa. [ononHuTeNbHble BOMPOCHI BO3HUKAKOT B CBA3W C HEM3OEXHbIM paclUMPeHneM B3aUMOLENCTBUS TEXHUKM
1N YenoBeka Tam, rae NpUCYTCTBYE MCCNeaoBatens Ha AaHHbIA MOMEHT TPyAHOOCYLLECTBMMO. B CBA3M C 9TVMM Onpefensiollee 3HaveHve ONns pasButus
KOCMUYECKIX MPOEKTOB UMEET MPOrpecc Gyonorimn, MeaLMHbI 1 MCUXONOMN, N3yHatoLLX aanTUBHbIE BO3MOXHOCTI YeNoBeKa He TOMbKO B (DM3MON0rM4eCcKoMm
acrekTe, HO 1 B pakypce AyXOBHOCTW. oTeHupman KOCMUYecKo B1onorim, KOCMMHECKON MeaMLMHbBI 1 KOCMUHYECKOW NMCUXONOTM Kak «HayK O YenoBeke» 3aaaeT
NepCneKTVBbl Hay4HbIX UCCNeaoBaHWA 1 MPaKTUHECKUX PELUEHUIA MO OCBOEHUIO OIIVPKHErO U AaibHEro KOCMOCa Ha OCHOBE OBLUMPHBIX AaHHbIX HE TOMbKO
0 (PU3NONOTUHECKUX 1 MCUXOMOMMHECKIMX BO3MOXKHOCTSIX HYEIOBEKA, HO U O ero lyXOBHbIX PECYPCax, B COBOKYMHOCTW ONMPEeAensitoLLyX CrIOCOBHOCTb K aganTauum
B HOBOW (hVBNHECKON 1 KYABTYPHOWN peanbHOCTU.

KntouyeBble cnoBa: KocMmn4eckas 61omoris, KocMudeckast MeauumHa, KOCMUYeCcKast MCKXomors, «HayKku O YenoBeKe», AyXOBHbIe PecypChl
Bknag aBTOPOB: BCE aBTOPb! BHEC/IM PaBHbIi BKMag, B NOArOTOBKY ¥ HanvcaHme cTaTbi.

<] Onsa koppecnoHgeHumu: [lernc EsreHbesnd Grpcos
yn. PeBontounonHas, f. 5, r. dpocnasnb, 150000, Poccus; f300670@mail.ru

Cratbs noctynuna: 18.07.2025. Ctatbs npuHaTa K nevaru: 03.09.2025 Ony6nukoBaHa oHnaiiH: 20.09.2025

DOI: 10.24075/medet.2025.015

Due to rapid advancements in science and technology, solving
the ethical dilemmas of 21st-century space exploration is
a necessary civilizational task. UNESCO’s decision to expand
the powers of the World Commission on the Ethics of Scientific
Knowledge and Technology (COMEST) [1] allowed to adopt
Concept Note on Ethical Considerations on Space Exploration
and Exploitation [2] as part of the work program for 2024-
2025. The note addressed the risks of spaceflight, including
numerous negative effects of the space environment on the
human body, such as cosmic radiation, weightlessness, loss
of muscle mass and hearing impairment.

In this regard, advancements in space biology, space medicine,
and space psychology significantly contribute to the success of

space projects. The sciences do not only experimentally determine
human adaptive capabilities. Biology, medicine, and psychology
function as “human sciences” in a broad sense, exploring both
physiological and spiritual resources of a human.

In the work entitled “Space medicine and biology: today
and tomorrow” by Ushakov IB it was noted that “biological
experiments in space in the next decade should be aimed
primarily at solving biomedical problems related to future
human flights into deep space” [3].

Ushakov IB believes that the priority problems of space
biology are as follows:

— cellular and molecular mechanisms of adaptation to

weightlessness and readaptation to terrestrial gravity;

MEDICAL ETHICS | 3, 2025 | MEDET.RSMU.PRESS



— dependence of structural and functional changes in the
body on duration of stay in zero gravity, age and gender;

— possible damage to the body due to the combined
effects of weightlessness and high radiation from space;

— biological effects of artificial gravity and prolonged
exposure to simulated hypogravity (1/6 and 1/3 g) using
on-board centrifuges;

— effectiveness of new physical and chemical
(pharmacological) means of preventing the adverse
effects of weightlessness and cosmic radiation;

— survival and viability of terrestrial organisms under
prolonged exposure to open space;

— technologies for higher plants cultivation in zero gravity [3].

The first Russian biological research was conducted while
studying the stratosphere and as part of early aerospace
developments. In the second half of the 1940s, the need to
study the problem of human flight on rocket aircraft was justified,
initiating collection of information on the impact of adverse flight
factors in animal experiments. Over 50 dogs used in flights on
geophysical rockets, artificial Earth satellites and spacecraft to
an altitude of 100-450 km were examined at the Institute of
Aviation Medicine and the Institute of Biomedical Problems [4].

It was on November 3, 1957, when Russian researchers
first recorded vital signs from Laika, the dog, transmitted from
the artificial Earth satellite. In 1960-1961, the means for safe
return of animals to Earth were developed, and physiological
reactions of the animal in prolonged weightlessness were
recorded. Flights of Belka and Strelka in August 1960 and
some space experiments with animals and biological objects
made it possible to assess human stay in orbit and safe return
to Earth [4]. The use of animals in experimental research is
crucial for advancing human spaceflight.

Significant scientific data have been currently accumulated
from a broad range of experiments and studies on mammals
(mice, rats, monkeys) and higher plants in Earth-based and
space-based conditions on spacecraft such as the Salyut, Mir,
International Space Stations, and the Bion series of biosatellites.
The research explored the effect of weightlessness on the
physiological systems of animals, in particular. The results show
that weightlessness mostly affects the muscular, skeletal,
sensorineural, and cardiovascular systems. The numerous
structural and functional changes observed are generally
non-pathological, but adaptive responses; they get back to normal
shortly after the end of the flight. Experiments on rats have shown
that artificial gravity created by the rotation of animals during flight
in an on-board centrifuge can support normal functioning of many
body systems in weightlessness under terrestrial conditions [3].

Advancement of space biology significantly influences the
progress of space medicine. Just like it was with space biology,
fundamental and applied research in space medicine are closely
interrelated as well, including those aimed at obtaining new data
on how space and space factors influence living systems and
solving medical safety problems in manned space missions.
Thus, space medicine “is an important practical element of
manned cosmonautics, which largely determines the state and
prospects of outer space exploration by humans” [3].

Russian space medicine went through several stages
of development [4]. It was preceded by research of aviation
physiology at the Department of Aviation Medicine of the Central
Institute for Advanced Medical Training (since 1939) and at the
Faculty for Training of Aviation Doctors of the 2nd Moscow Medical
Institute (since 1940) of the Scientific Research Testing Institute of
Aviation Medicine (since 1949) using unique stands and simulators.

In 1961-1965, Vostok-1, Vostok-6, Voskhod, and
Voskhod-2 spacecrafts were used to explore human capabilities
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in weightlessness for up to 5 days, specifics of space flight
for female cosmonauts, and reliability of a spacesuit to ensure
human operation in outer space.

At that time, research was conducted by Energia NPO, the
Space Administration, established at the Institute of Aviation
Medicine, the Cosmonaut Training Center, and the Institute of
Biomedical Problems of the Ministry of Health of the USSR. The first
20 cosmonauts were selected and trained to develop professionally
significant psychological qualities. Yuri Gagarin’s 108-minute flight
started a new stage of space and space medicine exploration:

— the first flight of Nikolayev AG into space on the

Vostok-3 spacecraft on August 11, 1962, that lasted
4 days, when the cosmonaut detached himself from
the chair for the first time and controlled the spacecraft
independently, the first group flight,

— aflight of Tereshkova VV on the Vostok-6 spaceship on
June 16, 1963, who was the first female cosmonaut to
pilot a spaceship alone,

— flight of Komarova VM, Feoktistova KP and Egorova BB
in October 1964,

— Belyaeva Pl and Leonova AA on the Voskhod-2
spaceship in March 1965, and walking of Leonov AA in
open space were possible due to the collaboration of
space medicine specialists.

The second period was associated with further advancement
of space physiology and medicine in 1967-1970 due to
long-duration missions using Soyuz spacecraft, in prolonged
weightlessness and external environment, and spacecraft docking
(1969). The Soyuz 9 mission with Andrian Nikolayev and Vitaly
Sevastyanov, which took place in 1970, was the first longest flight
in space. It lasted 18 days. During the flight, crew members lost
about 30% of muscle mass. It was called “the effect of Nikolayev”.
The third period started in 1971 with long spaceflights on the
Salyut, Mir and MCS spaceships, which are currently used as
orbital research stations. Medical researchers Atkov OYu and
Polyakov VW were members of the crew on bord the stations.

Domestic and international experimental projects allowed
to explore the impact of long-term weightlessness on
cardiovascular and respiratory systems, metabolism, digestion
and absorption, motor, ocular, vestibular apparatus, immune
system, bone tissue, and to improve the basis of nutrition and
water provision [4].

Research in space psychology is closely related to space
biology and space medicine [5]. At the first stages of space
program development, space psychology dealt with selection
of first cosmonauts, risk of long-term crew isolation, and design
of space vehicles. Academician of the Russian Academy of
Education Ponomarenko VA made a significant contribution
into development of the Russian school of space psychology.

Space psychology aims at prevention of risks associated
with the influence of physical and physiological factors such
as weightlessness, sensory deprivation overload, changes in
time perception, and socio-psychological features of interaction
among crew members in an isolated small group. Psychological
reliability, reasons for human errors, human activity during
spaceflight with high emotional load, high responsibility and
mental activity, impact on perception, thinking and memory
are analyzed. Development of methods of special training of
cosmonauts to prepare for overload and other factors allowed
to substantiate psychophysiological recommmendations to
enhance control over all flight values including the ones
with automation of many operations and associated risks of
engineering and mental equipment defects.

Ponomarenko VA states that spirituality of a space explorer
plays a crucial role in enhancing their effectiveness during
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harsh flight conditions. Understanding the meaning of activity
while revealing spiritual mastership improves traditional abilities
and effectiveness of human actions in space due to potential
self-development and self-improvement [5].

In the context of technological progress, modern space
psychology successfully addresses training cosmonauts for
difficult professional conditions [5].

The high degree of prolonged exposure to cosmic radiation
during space flights and on the surface of planets (low Earth
orbit, Moon, Mars, asteroids, etc.) raises questions about
development of technologies to minimize the risks. Nevertheless,
current space exploration relies heavily on robotic systems.

Thus, taking into account the inevitably growing interaction
between technology and humans, ethical issues of introducing
artificial intelligence and other digital technologies into research
practice are becoming particularly relevant, including the
widespread use of neurotechnologies in human-machine
interaction in the future.

At the 41st session of the UNESCO General Conference,
which took place from November 9 to 24, 2021, 193 countries
adopted a Recommendation on the Ethics of Atrtificial
Intelligence [6]. Without directly addressing the issues of Al
application in space exploration practice, the Recommendations
contain a number of provisions that correspond to the goals
and objectives of space research.

In particular, it is stated in the Recommendations “that
taking into account risks and ethical aspects should not hinder
innovation and development; on the contrary, new potential
opportunities should be provided, and that it is necessary
to stimulate ethical research and innovation activities that
promote a linkage between Al technologies, human rights and
fundamental freedoms, moral values and principles.” ... “moral
principles and values can contribute to the development and
implementation of policies and standards of a human rights
nature and act as guidelines, taking into account the high pace
of technological development.”

“5. The purpose of this Recommendation is to lay the
foundations for using Al for the benefit of all mankind,
individuals, societies, environment and ecosystems and to
avoid harming them. Its goal is also to encourage the use of
Al-based systems for peaceful purposes.”

“17. At all stages of the Al system life cycle, it is essential to
accept the important role of the environment and ecosystems,
protect them and promote their well-being. Moreover, a healthy
environment and healthy ecosystems are vital for survival of
humanity and other living beings, as well as for enjoying the
benefits of Al advancement.”

“25. It should be understood that Al-based technologies
do not guarantee well-being of humans, environment and
ecosystems ... appropriate risk assessment procedures should
be used, and certain measures should be taken to eliminate the
likelihood of such harm”.

“50. Member States should establish a legal framework
that sets out a procedure for impact assessments, and ethical
impact assessments, in particular, in order to identify and
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In our work, we frequently resort to digital technologies
and artificial intelligence. But can we be sure that what we
do in the digital world is always ethical and safe? We are
convinced that integration of advanced technologies, and
large language models (LLM) in particular, into healthcare
and science requires not only technical knowledge, but also
deep ethical understanding. This relevant topic is highlighted
in our article.

Large language models (LLM) are a variety of artificial
intelligence (Al) based on the transformer architecture and
trained on vast quantities of text data to perform a wide range
of tasks related to natural language processing (NLP), such
as text generation, translation, summary, question-answering
systems, coding, and others.

Language models can learn about themselves by
introspection (for instance, they can predict the next word).
They can be pre-trained on trillions of tokens from various
sources (the Internet, books, scientific articles, etc.). The
models have billions of parameters (for example, 175 billion
parameters for GPT-3 and over 500 billion parameters

for GPT-4). They can be guided to perform tasks through

zero-shot learning, few-shot learning, and fine-tuning. The

models produce a human-like text, but fail to understand it as

a human does [1].

LLM models are trained to do the following:

— collection of data;

— tokenization (Byte

SentencePiece);

— pretraining;

— fine-tuning.

While dealing with LLM, the following stages are used:
prompting;

request encoding through torenization. Tokens are

transformed into embedding vectors;

— inference. Vectors go through transformer layers. In
a transformer layer, the self-attention mechanism allows
each token to process the context of all other tokens.
The model predicts the next token in a sequence by
choosing the most probable one;

— response formation;

Pair Encoding (BPE) or
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— post-processing and filtering (in production). Additional
modules (retrievers, knowledge bases, etc.) can be
used sometimes.

Speech recognition converts spoken words into text from
audio files. Speech synthesis is still a difficult task, especially
when it should sound natural and emotional.

Generation of images from text descriptions is aimed
at the creation of a text-based image. The task is still rather
complex. However, diffuse models or architectures used to
generate images in the field of computer vision have been
successfully implemented during the last years. They have
gained particular popularity since 2020. In 2021, MidJourney
neural network that uses diffusion models has been created,
whereas in June 2022, Sber presented the Kandinsky neural
network.

Both neural networks can generate text-based images of
a very good quality.

Question-Answering Systems are machine learning
models that can find answers to text-based questions. Thus,
LLM have remarkable capabilities of text processing and
generation, data analysis, and creating recommendations.

PATIENTS AND METHODS

There are more than forty different LLM models. Their
funding is raising every year. In 2022, they surpassed
average human capabilities in associative thinking. However,
the potential is accompanied by new ethical dilemmas,
which are frequently complex. In healthcare, where human
health and life are at stake, these issues become particularly
acute. The central aspect that requires close attention is
trust of medical professionals, patients and developers in
LLM-based tools, system that uses these technologies
and reliability of these systems under critically important
conditions respectively [2].

Trained on enormous amounts of data, often closed
or insufficiently verified, lacking transparency and full
explainability of algorithmic solutions, they cannot always
explain their conclusion and be logical. In clinical practice,
such non-transparency is a source of potential risk if the
assistant’s recommendations are accepted without being
critically considered by the doctor. Can you trust a tool
whose decisions are inexplicable? Ethical practice demands
minimum transparency for any tool that affects human
health.

Trust is closely interrelated with quality and
representativeness of data used to train LLM. Medical data
can be incomplete, distorted, biased or erroneous due to
specifics of medical history taking, subjective interpretation of
symptoms, regional differences in medical approaches or even
social and economic status of patients. As LLM can see regular
patterns in incorrect or biased data, recommendations that do
not correspond to the best clinical practices or principles of
medical ethics can be generated [3].

For instance, a model can be too general offering a standard
solution, ignoring individual traits or concomitant diseases of
a patient, which can be harmful.

The way how patients perceive LLM-assistants is
equally important. If patients are not aware of using artificial
intelligence (Al) models in their diagnosis or treatment
recommendations, it proves that the principle of informed
consent and autonomy has been violated. The ethical
interaction imperative should be transparent: patients must
be aware of artificial intelligence involvement in their treatment
and have a right to reject it.

MEOVILWHCKAS STUKA | 3, 2025 | MEDET.RSMU.PRESS

OPUTMHAJIbHOE UCCJIEQJOBAHNE

Apart from clinical practice, large language models are
actively introduced into medical research. They are used to
analyze an enormous set of scientific publications, generate
hypotheses, support experiment design, summarize results and
perform primary analysis of data during preclinical and clinical
research. Wider application of LLM-assistants is associated
with new ethical risks such as:

— authenticity and “hallucinations” (completely fictitious,

but well-formed statements; incorrect recommendations
(for example, medications with contraindications); false
sources or references (non-existent scientific publications);

— biased research;

— issues of authorship and intellectual property;

— reproducibility and verification;

— data confidentiality.

Thus, ethical regulation requires an enhanced complex
approach and interdisciplinary cooperation, namely:

— we need LLM capable of explaining the logics of their

decisions;

— bias and errors in data used to train the models should
be minimized;

— patients and research participants should be informed
of using Al and have a choice;

— clearly define responsibilities of a developer, doctor who
used the system or the system itself in case of an error;

— making recommendations on using LLM in science,
including the issues of authorship, accuracy and
reproducibility;

— medical professionals and scientists should know how
to use LLM properly and critically, understand limitations
and ethical aspects.

If the extensive training samples are based on historically
developed prejudices, inaccuracies or systemic irregularities
typical of real clinical practice, the models can adopt, replicate
and aggravate them.

Let’s take an ethnic prejudice as an example. If training data
historically underestimated symptoms or frequently ignored the
needs of patients from certain ethical groups, LLM can adopt
and reproduce the undesirable patterns.

The same is about the gender-based shift. The male model
has been the focus of medical research for a long time while
female-specific needs were ignored.

Patients with health limitations, mental disturbances or
representatives of vulnerable groups are also at risk. As a LLM
can reproduce stereotypes in a conscious way, it can be
a source of involuntary discrimination in clinical practice [4].

The most dangerous part concerns a concealed nature
of these shifts. An LLM is not capable to explain the logics
of its solutions due to non-transparency and lack of total
explainability of algorithmic solutions mentioned before. The
recommendations can be convincing and accurate producing
a false feeling of objectivity of a doctor. Moreover, an algorithmic
prejudice is rarely seen in single cases; it becomes obvious only
when large sets of data are analyzed in aggregate. However, an
erroneous decision can have irreversible effects for the patient.

Many legislative acts urge medical institutions to follow
the highest standards of storing, processing, accessing
and transferring data of patients. However, as soon as an
independent technological system such as a LLM appears,
the risks of potential disturbance of safety and confidentiality
increase multiple times [5].

Breach of confidentiality can involve as follows:

— mental and social harm to a patient;

— loss of trust in healthcare;

— legal liability.
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LLM can collect, process, reproduce or involuntary disclose
the data directly or indirectly, especially when trained and used
in medicine.

Many language models, especially the ones offered by
commercial developers, can have inbuilt mechanisms of
interaction logging. The fact is of particular concern. Even if the
information is depersonalized, complex data correlations are
associated with a high risk of reidentification of a patient. It is
absolutely unacceptable for basic ethical principles of medical
practice.

Can a medical professional trade absolute patient
confidentiality for a more accurate and machine-based analysis
of symptoms?

Patients should not only sign templates, they need to obtain
clear, illegible and comprehensive information regarding what
type of data can be used by LLM, where and how it is done,
which potential risks are associated herewith, and who will
get access to it. Ethical management of data goes far beyond
formal legal protection.

Reliable technical and organizational protocols that
ensure absolute data confidentiality and safety should not be
a desirable condition only but also an essential requirement for
their ethical implementation. Otherwise, even the most exact
and potentially ‘useful’” information can become a source of
deep violation of basic rights of a patient and undermine the
trust we are trying to build.

Further to our discussion regarding trust, which is closely
related to data transparency and protection, it is necessary
to mention how an LLM influences a patient’s autonomy and
essence of medical ethics.

Information asymmetry and patient alienation: if a doctor
will trust Al and fail to provide the patient with clear information,
the patient will be marginalized while making decisions and
deprived of a true informed decision.

Erosion of medical subjectivity and reliability: traditionally,
a doctor does not only embody intellectual aspects, but is also
guided by empathy, compassion and deep personal reliability.
Despite powerful analytical capabilities, artificial intelligence is
deprived of human qualities. Its recommendations are based
on algorithms and statistics but not on ethical estimation
or comprehension of a unique human situation. Extreme
dependence of a doctor on LLM conclusions and their
perception as an unquestioned objective authority can decrease
a doctor’s critical thinking and weaken the ethical position of
the person who is ultimately responsible for making decisions.

Affecting a patient’s trust in a doctor: it is directly associated
with the covered topic of ‘trust’. If the patient feels that key
health-related decisions are taken by or strongly depend on
the machine but not on a live doctor, the patient’s belief in true
care and individual approach will be undermined.

Limited choice and standardized decisions: there exists
a risk that LLM, which are optimized to get the most ‘optimal’
or statistically substantiated recommmendations, will substitute
the ‘individualized approach’ with standard protocols. It is
especially dangerous in case of automated triage or in a limited
access to direct medical contact.

RESEARCH RESULTS

Misinformation provided by ChatGPT in response to
medical questions

In a research (Ayers et al., 2023), responses of doctors and
ChatGPT to real medical questions from patients have been
compared. Though responses from Al sounded more polite,

they contained potential dangerous or inaccurate data in 27%
of cases.

Reaction: JAMA warning and calls not to use ChatGPT in
telemedicine without verification [6].

Fake news and misinformation in telemedicine

Researchers tested the ability of GPT to generate
misinformation. It was easy for the model to lie about the ‘new
virus’, ‘cancer-causing vaccine’, etc.

Reaction: UN and WHO are calling for caution to be
exercised in using Al in public healthcare without an ethical
expertise [7].

Fake articles and sources in works of students and
scientists

In 2023-2024, students around the globe submitted works
containing Al-generated fake citations.

Result: universities introduced official regulations targeting
the irrational use of LLM and took strict measures to combat
plagiarism.

The University of Melbourne abolished a diploma
due to imaginary sources being discovered in a master’s
dissertation [8].

B 2023-2024 rogpax BO MHOMMX YyHMBepcUTeTax
Mupa CTyOeHTbl HadalM MaccoBO cpasaTb paboThl,
cofepKalime BbIMbILLNEHHbIE BUbMorpadHeckme CCbIku,
creHepupoBaHHble LLM.

Patient data leakage via ChatGPT in Samsung (2023)

Employees of Samsung in South Korea used ChatGPT to
process internal documentation including medical records and
analysis of diagnostic code in biomedical software.

Issue: correspondence with LLM is preserved on OpenAl
servers and can be used to educate the models if the respective
settings were not disabled. There was a risk of leakage of
sensitive data.

Result: Samsung prohibited to use public LLM data. The
company started development an offline model of its own [9].

NHS of Great Britain: using GPT via third interfaces
without verification

In some hospitals, doctors started using public web-versions
of ChatGPT to generate effective discharge summaries, recipes
and abstracts. They sometimes copied fragments from medical
records to the chat interface.

Risks: data are sent to servers outside the jurisdiction of
Great Britain (and GDPR) violating the laws on medical secrecy
protection.

Results: NHS issued an urgent note not to use open LLM
until protected decisions are implemented [10].

DISCUSSION OF RESULTS

What regulations should be followed while complying with the

ethics of using technologies and Al in medicine?

1. The Man Above All principle. All decisions and developments
should be done for the benefit of patients and to protect
their dignity and rights, but not to enrich technological
capabilities.

2. Transparency and openness of information regarding data
collection, use and protection and regarding how and to
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which extent Al participates in the process of diagnostics
and treatment is the foundation for informed consent and
trust.

3. It is necessary to determine clearly who is ultimately
responsible for Al-based decisions. In medicine, it is always
a doctor who should be responsible for the decisions.

4. Ethics of Al use requires to stop discrimination and bias that
can be typical of algorithms and to ensure equal access to
qualitative aid.

5. Technologies must provide patients with an informed choice
instead of limiting it and encourage their active participation
in health management.

Several key directions for further development are
suggested:

1. Develop national and international ethical standards and
guidelines that will allow using LLM in healthcare taking
into account not only technological but also ethical aspects.

2. Integrate Al ethics in medical education and continuing
professional development. Future and practicing doctors
should be able to work not only with technologies but also
with their ethical aspects.

3. Create multidisciplinary teams (doctors, ethicians, lawyers,
engineers, representatives of patients) that constantly
monitor, assess and adjust ethical principles to rapidly
changing technology.

4. Prioritize research that examines Al long-term effect on
doctor-patient relationships and psychoemotional condition
of doctors and patients.

5. Actively implement joint decision making when information
is submitted by Al, but it is a doctor-supported patient who
makes a final decision.

Practical and ethical recommendations:
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— prohibition to use open LLM to enter Personal Medical
Data (PMD) without any special agreements;

— data anonymization prior to processing;

— local or protected LLM services within the clinic;

— development of ethical protocols of consent to Al-based

data processing;

— mandatory auditability of Al use in medical IS;

— digitalization and logging of all LLM references while

working with patients.

To sum it up, it is obvious that LLM implementation in
healthcare is not a simple technological breakthrough but also
a deep ethical challenge requiring a conscious and reliable
approach. Thus, trust of patients in the system, doctor and,
ultimately, the technology itself is a crucial point here. The trust
cannot be achieved without strict adherence to the principles
that have been discussed today.

CONCLUSIONS

Ethical issues with large language models (LLM) in
medicine represent a complex and multilevel challenge.
Issues of reliability, validity of information, liability for errors,
confidentiality of data, bias and discrimination, transparency
and explainability, as well as unequal access should be
carefully analyzed and strictly regulated. It is an integrated
approach, including technical, legal and social measures,
that will reduce risks and expand the use of LLM potential in
clinical practice.

On the way to the digital age of medicine we, therefore,
should follow the light of innovations and ethical principles
warranting those technologies serve for the benefit and health
of humans, and not the other way around.

a Public Social Media Forum. [Internet]. JAMA Internal Medicine
Published online. 2023 April 28; 6. Available from: https://kstp.
com/wp-content/uploads/2023/05/jamainternal_ayers_2023_
0i_230030_1681999216.70842.pdf (accessed: 24.05.2025)

7. WHO. Ethics and governance of Al for health. [Internet]. 2023.
Available from: https://betterghanadigest.com/2023/05/17/
who-calls-for-safe-and-ethical-ai-for-health/ (accessed: 24.05.2025)

8. Yanshen Sun. Exploring the Deceptive Power of LLM-Generated
Fake News: A Study of Real-World Detection Challenges [Internet].
2023; 16. Available from: https://arxiv.org/html/2403.18249v1
(accessed: 24.05.2025)

9.  Bloomberg. Economist Most Liveable Cities 2023 Ranking:
Western Europe, Australia Top List. [Internet]. 2023. Available
from: https://www.bloomberg.com/news/articles/2023-06-22/
economist-most-liveable-cities-2023-ranking-western-europe-
australia-top-list (accessed: 24.05.2025)

70. Domingo Stephen. Health Service Journal (HSJ). [Internet]. 2023.
Available from: https://www.ccal.co.uk/post/three-takeaways-
from-the-health-service-journal-hsj-digital-awards-2023
(accessed: 24.05.2025)

3. OTundeckume Bomnpock! LLM-accucTeHToB B KnHUKe [VIHTepHeT].
MeanumHckmne HoBOCTU U cTatbu. 2025, Mat — [NO COCTOSAHNIO
Ha 18 nioHsa 2025 roga). Pexkum goctyna: [OneKTpoHHbIN pecypc]
https://nexusacademy.ru/tpost/95kvIi3vOk1 -eticheskie-voprosi-
lIm-assistentov-v-kli?ysclid=mc2hv983yr798737451 (pata
obpatleHnst: 24.05.2025)

4.  Beauchamp TL, Childress JF. Principles of biomedical ethics, fifth
ed. New York: Oxford University Press. 2001; 454.



ORIGINAL RESEARCH

UN. Universal Declaration of Human Rights. New York, UN.
[Internet]. Available from: https://www.un.org/en/about-us/
universal-declaration-of-human-rights

Ayers JW. Internal Medicine Comparing Physician and Artificial
Intelligence Chatbot Responses to Patient Questions Posted to
a Public Social Media Forum. [Internet]. JAMA Internal Medicine
Published online. 2023 April 28; 6. Available from: https://kstp.
com/wp-content/uploads/2023/05/jamainternal_ayers_2023_
0i_230030_1681999216.70842.pdf (accessed: 24.05.2025)
WHO. Ethics and governance of Al for health. [Internet]. 2023.
Available from: https://betterghanadigest.com/2023/05/17/
who-calls-for-safe-and-ethical-ai-for-health/ (accessed:
24.05.2025)

8.

10.

Yanshen Sun. Exploring the Deceptive Power of LLM-Generated
Fake News: A Study of Real-World Detection Challenges [Internet].
2023; 16. Available from: https://arxiv.org/html/2403.18249v1
(accessed: 24.05.2025)

Bloomberg. Economist Most Liveable Cities 2023 Ranking:
Western Europe, Australia Top List. [Internet]. 2023. Available
from: https://www.bloomberg.com/news/articles/2023-06-22/
economist-most-liveable-cities-2023-ranking-western-europe-
australia-top-list

LomuHro CtueeH. Health Service Journal (HSJ). [Internet]. 2023.
Available from: https://www.ccal.co.uk/post/three-takeaways-
from-the-health-service-journal-hsj-digital-awards-2023
(accessed: 24.05.2025)

MEDICAL ETHICS | 3, 2025 | MEDET.RSMU.PRESS



ORIGINAL RESEARCH

DIGITAL LITERACY OF HEALTHCARE PROFESSIONALS AS A CONDITION FOR EFFECTIVE
PROFESSIONAL INTERACTION

Sokolova OV B, Smirnova AV', Isaeva IYu?, Alekseeva KS'
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In this article, the issues of digital literacy that arise during communication of medical and pharmaceutical workers have been reviewed. The right for digital literacy,
access to education that improves comprehension and develops digital skills while using medical information systems relates to one of the issues. The goal of
the research is to assess digital literacy of healthcare professionals, which is essential for professional interaction during clinical research. Applicable laws and
scientific publications regulating healthcare digitalization were used as instructional material. Circulation of medicinal preparations used in clinical research was
examined through summary reports of medical companies in 2022-2024. Data from registered databases served as a basis for sociological research to determine
digital literacy of professionals. According to the survey results, over 90.0% of respondents have computer-assisted workplaces, about 50.0% of them assessed
their level of digital competence as average, and 67.4% need to improve their digital literacy. Optimal organizational solutions allow to improve digital literacy of all
healthcare professionals producing a positive effect on ethics of professional interaction.
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LNPPOBAA TIPAMOTHOCTb CIMNMELUUNANINCTOB 3[JPABOOXPAHEHUA KAK ®AKTOP 3®DEKTUBHOIO
MPO®ECCUOHAJIbHOIO B3AUMOLEWNCTBUA

0. B. Cokonosa' =, A. B. CmupHosa', N. 0. Vcaesa?, K. C. Anekceesa’

" fpocnaBckui rocyAapCTBEHHbI MEAVLIMHCKIMIA yHMBEpCUTET, Apocnasnb, Poccns
2 KnnHuyeckas 6onbHmnua Ne 2, fpocnaenb, Poccust

B cratbe paccMoTpeHbl acnekTbl LMGPOBON MPaMOTHOCTU MPU B3aMMOLEACTBUM MEOMUMHCKMX W (apMaueBTUHecknx paboTHVMKOB. OAHMM K3 Takmx
aCcrneKToB ABNSETCA NpaBo Ha LMMPOBYIO rPamMOTHOCTb, obecnedeHre OOCTyna K 06padoBaHnio ANs yiyHLIEeHUS NOHUMaHKA 1 pas3BUTUS LIMGPOBbLIX HaBbIKOB
B MCMOb30BaHNM MEOVLIMHCKX MHGOPMAaLMOHHBIX cucTeM. Lienbto nccnenoBanmns SBMnoch 3yyeHue L poBO fpaMOTHOCTY CMELManICTOB 3paBOOXPaHEHIS
[ONS1 OCYLLECTBNEHNST MPOMECCHOHaNbHOr0 B3aUMOAEVICTBUS NPV MPOBEAEHN KIMHUYECKUX UCCNEAOoBaHUA. MaTtepuanamm ctanm HopMaTBHO-NPaBOBble
aKTbl, Hay4Hble NybnmKauum, pernaMeHTUpyroLLMe Lndposusaumio 3apaBooxpaHeHs. OB0pOT NeKapCTBEHHbIX MpenapaToB, YHaCTBYIOLLMX B KIMHUHECKUX
MNCCNefoBaHMsX, U3yvancs UCXOAs U3 CBOAHbIX OTHETOB MEOULWHCKUX opranmsaumii 3a 2022-2024 rr. OCHOBOI COLMONOrMHYECKOrO UCCNEeAoBaHUS Ans
onpegeneHns LMgpoBor rpaMoTHOCTU CMELManMCTOB MOCAyXuna MHPopMaLmMs 13 3aperMcTpupoBaHHbIX 6a3 AaHHbIX. [0 pesynstatam aHKeTMpoBaHWS
ycTaHoBneHo, 4to 6onee 90,0% PECMOHAEHTOB MMEIOT KOMMbIOTEPU3MPOBaHHbIE pabo4yre MecTa, npu 3ToM okono 50,0% OueHWM COOCTBEHHbIN YPOBEHb
BNafieHNs1 KOMMBIOTEPOM Kak CpefHUA 1 67,4% UMEOT NOTPEOHOCTL B MOBbILLEHWM KOMMBIOTEPHOM rpaMoTHOCTU. ONTUManbHble OpraHM3aLoHHble peLleHmns
MO3BOMSHOT MOBbILLATE YPOBHM LMDPOBOA MPaMOTHOCTM BCEX CMELmanMCToB 3A4PaBOOXPaHEHNIS, YTO BAMSIET MONOXMUTENBHO Ha 3TUKY MPOMECCHOHaANBHOrO
B3avMOAECTBUS.
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In modern conditions, the status of healthcare professionals
such as medical and pharmaceutical workers is experiencing
growth due to progress in medicine and pharmacy. This was
made possible due to introduction of personalized innovative
medicines into medical practice. Clinical trials, which evaluate
interventions, including the use of medicinal preparations, for
efficacy and safety are related to one stage of drug circulation [1].
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Clinical trials are conducted in medical organizations that
have approvals to carry out such studies. In accordance
with Good Clinical Practice (GCP), medical organizations
require adequate material resources (premises, equipment)
and sufficient qualified personnel including medical
and pharmaceutical workers to conduct high-quality
research [2,3].
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Table 1. Computer competence level description

No Level Level description

1 Initial (basic) Simple operations with files and texts.
Ability to create, rename, copy, transfer a file, print in a text editor, save a document, etc.

Average Knowing how to use e-mail.

2 Confident work with a text editor and tables, graphic editors, and presentations (basic elements of Microsoft Office
programs).

3 Confident Knowing how to work with Microsoft Office programs (full set), specific software, and any browsers.
Ability to solve working tasks through software.

4 Advanced Having programming skills.
Ability to eliminate software errors, etc.

Peer relationships among medical professionals are based
on ethical principles such as the doctrine of ethical actions for
medical and pharmaceutical workers within the entire healthcare
system and how they perform in their field. Pharmaceutical
ethics and medical ethics have much in common. However,
significant differences are also present as a pharmaceutical
worker neither conducts medical examinations nor prescribes
medicinal preparations [4].

The International Pharmaceutical Federation (FIP) enunciates
peer cooperation between pharmacists, colleagues and other
specialists, as well as respect for their values and professional
abilities. The “Code of Ethics of the Russian Pharmacist” also
emphasizes that “a pharmacist and a physician work together
during pharmacotherapy”, ... and that pharmacists are also
“obliged to consult, within the limits of their knowledge, on the
properties of medicinal preparations, as well as their chemical
and pharmacological analogues” [5].

Now, when healthcare is getting digitalized, cooperation
between medical and pharmaceutical workers who conduct
clinical trials is increasingly reliant on digital interactions. This
includes safeguarding confidentiality and communications
through digital platforms [6]. Cooperation can be effective
when a consolidated information area is built within a medical
organization. It is done when workers are equipped with
workstations integrated into a single network, shared network
resources for exchanging data and messages, communication
tools, information security, and other components that can
be easily found in any modern organization. This is how
continuous access to data, data safety and integrity is
ensured [7].

Specialists must know how to use digital tools for automated
workplaces, be skilled enough to search and maintain electronic
medical records, work with medical information systems (MIS),
inventory accounting systems (IAS) and other specialized
services. At the same time, problems of interaction may arise
due to diverse digital proficiency [8]. Both technical, and ethical
aspects of dealing with digital technologies should be noted
[6]. One of the aspects of digital ethics includes the right for
digital literacy, which emphasizes development of information
technology skills [9].

The goal of the research was to study digital literacy of
healthcare professionals who interact during clinical trials.

MATERIALS AND METHODS

Applicable laws and scientific publications regulating the
conduct of clinical trials during healthcare digitalization were
analyzed. Circulation of the studied drugs was examined
through consolidated reports of medical organizations for
2022-2024 and inventory accounting systems. A sociological
study was conducted among medical professionals of the

Yaroslavl region using Google Forms. The research uses
information from databases [10, 11]. The first section included
information about the respondents (gender, age, position,
length of service, etc.). The second section informed of
workplace equipment, computer competence level, and need
to improve computer skills. The level of computer competence
was determined through self-assessment when it was
necessary to choose among the proposed levels of computer
competence (Table 1).

The proposed levels of computer competence allow
respondents to assess their knowledge objectively and decide
whether they need additional skills to solve and perform their
professional duties.

The sample included 76 medical workers and 34
pharmaceutical workers from medical organizations with 96.5%
of respondents being women, 58.6% of respondents aged 40
and over, and 65.8% of respondents having higher medical
or pharmaceutical education. The results were processed with
descriptive statistics methods.

RESEARCH AND DISCUSSION RESULTS

It is claimed that the investigational medicinal product is supplied
to the medical organization by the sponsor of clinical trials in
accordance with a contract. As per GCP (good pharmacy
practice), it is a pharmaceutical (pharmacy) worker who is
responsible for investigational product accounting in a medical
organization [3]. Therefore, such a drug enters the structural
unit where clinical trials are conducted through a pharmacy
or a warehouse of a medical organization. In a pharmacy,
pharmaceutical workers are engaged in acceptance, storage
and release of the investigational medicinal product in
accordance with GPP.

Then the investigational medicinal product goes from the
pharmacy/warehouse to the structural unit, with the fact being
confirmed through electronic documents. They are part of
the documentary trail that can be used to reconstruct what
happened during the clinical trials [3]. Information-based
interaction between specialists from various structural divisions
is carried out in local systems (MIS/IAS), designed, in particular,
to support the conduction of clinical trials (Figure).

According to figure, digital communication between medical
and pharmaceutical workers during circulation of drugs is done
through electronic document flow (EDF). According to the
legislation of the Russian Federation, information regarding the
movement of all medicines should be entered into the MIS/IAS
using EDI [12].

[t has been established that digital literacy influences
effectiveness of digital peer interaction. In a narrow sense,
digital literacy relates to computer and information processing
skills. In a broad sense, it is a set of knowledge, skills and
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Fig. Peer relationships during circulation of medicinal products in clinical studies

Table 2. Analysis of healthcare professional workplace equipment

Healthcare professionals,

Pharmaceutical professionals, n=34

Equipment (if any) n=16
Number, persons Share, % Number, persons Share, %
Desktop 74 97.4 31 91.2
PC 69 90.8 33 97.1

Table 3. Results of computer proficiency self-assessment by medical and pharmaceutical professi

onals

Healthcare professionals,

Pharmaceutical professionals, n=34

Computer proficiency level n=76
Number, persons Share, % Number, persons Share, %
Initial (basic) 28 36.8 5 14.7
Average 35 46.1 18 52.9
Confident 13 171 10 29.4
Advanced - - 1 3.0
Total 76 100 34 100

Table 4. Analysis of the need to improve computer literacy

Healthcare professionals, Pharmaceutical professionals, n=34
n=76
Reply
Number, persons Share, % Number, persons Share, %
yes 51 67,1 23 67,6
no 14 18,4 7 20,6
undecided 11 14,5 4 11,8
Total 76 100 34 100

abilities that allow a worker to solve problems within a digital
environment effectively and safely [13]. It is mentioned in
scientific publications that computer-equipped workplaces,
computer literacy, and desire for self-education are
essential [8].

In a sociological study, healthcare professional workplace
equipment within a medical organization was analyzed (Table 2).

According to table 2, workplaces of medical and
pharmaceutical professionals in medical organizations are not
fully equipped. At the same time, a complex use of all functions
of information systems is possible only if a workplace is well
equipped [14].

[t is established that all healthcare professionals use
information systems and technologies in daily practice [15].
Results of computer proficiency self-assessment by medical
and pharmaceutical professionals are provided below (table 3).

According to table 3, medical and pharmaceutical workers
have different self-assessment results. One third of medical
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workers assess their computer proficiency as basic, with the
value being 2.5 times lower among pharmaceutical workers.
An equal number of the respondents rate their computer
proficiency as average. One in five medical professionals and
every third pharmaceutical professional are confident users.
Only one respondent is classified as an advanced user. The
problems of healthcare digitalization in Russia, and insufficient
level of digital literacy of medical personnel, in particular, are
discussed in scientific publications [8].

Due to the increasing role of information in medical science
and practice, constant development of digital skills among
specialists is required [14]. We have analyzed the need of
medical and pharmaceutical workers in computer literacy
improvement (Table 4).

It has been established that two-thirds of the interviewed
professionals wanted to improve their digital literacy. Other
respondents provided a negative reply or failed to provide an
answer at all.
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CONCLUSIONS

A comprehensive analysis of regulatory documents and practical
activities of medical organizations has allowed to detect a need
in competent specialists when clinical trials are conducted. It is
especially important for professionals to interact in the course
of healthcare digitalization. However, a wide range of specialists
have developed diverse digital skills and abilities. Thus, it is

References

1.

Khokhlov AL, Sychev DA. The concept of patient-oriented
medicine and pharmacy. Patient-Oriented Medicine and
Pharmacy. 2023; 1(1): 1-4. DOI: 10.37489/2949-1924-0001
Russian.

Order of Rostekhnadzor dated 27 September 2005 No. 232-st.
“GOST-R-52379-2005. Natsionalny standart Rossijskoj Federatsi.
Good clinical practice (GCP)”. Russian.

Decision No. 79 of the Council of the Eurasian Economic
Commission dated November 3, 2016, “On Approval of the
Rules of Good Clinical Practice of the Eurasian Economic Union”.
Russian.

Bobkova EA, Zueva EK, Rodina VA, Khmarina AK. The Role of
Professional Ethics and Deontology in the Work of Pharmaceutical
and Medical Specialists, the Influence of Moral Qualities on
the Definition of a Professional Personality Type. Eurasian Law
Journal. 2019;2(139): 466-467. Russian.

Grigoryan S. Ethical Codes of a Pharmacist: History and Modernity.
Remedium. Available from URL: https://cyberleninka.ru/article/n/
eticheskie-kodeksy-farmatsevta-istoriya-i-sovremennost 2004; (6):
46-50. (accessed: 30.08.2025) Russian.

Busse TS, Nitsche J, Kernebeck S, Jux C, Weit J, Ehlers JR,
Bork U. Approaches to Improvement of Digital Health Literacy
(eHL) in the Context of Person-Centered Care. International
journal of environmental research and public health, 2022; 19(14):
8309. DOI: 10.3390/ ijerph19148309.

Marsilio M, Calcaterra V, Infante G, et al. The digital
readiness of future physicians: nurturing the post-pandemic
medical education. BMC Health Serv Res 2024;24(1): 885
DOI: 10.1186/s12913-024-11365-6

Starshinin AV, Aksenova El, Dombaanai BS, et al. Analysis of
digital competencies of medical workers: modern approaches
and best practices: an expert review. Moscow: GBU “NIIOZMM
DZM”. 2024. 61 p. ISBN 978-5-907805-55-2. Russian.
Burnashev RF. Philosophical aspects of digital ethics in the
era of technological progress. Universum: Social Sciences:

JNutepatypa

1.

Xoxnos A. J1., Cbides [. A. KoHLenLyist naLmeHTo0pUeHTUPOBaHHOCTM
B MegvuvHe 1 hapmMaLmn. MNaumeHToopreHTMpoBaHHas MeguLmHa
n dapmaums. 2023; 1(1): 1-4. DOI: 10.37489/2949-1924-0001.
EDN NXKHWR.

Mpukas PoctexperynupoBanua ot 27.09.2005 Ne 232-cT.
«FOCT P 52379-2005. HauvoHanbHbIn cTaHaapT Poccuinckonm
Ddepepaunn. Hagnexawlas KnMH14eckas npaxkTuka».

Pelwenre Coeta EBpasuniickom 3KOHOMUYECKOW KOMUCCUU
ot 03.11.2016 N 79 «O6 ytBepxaeHun NpaBun Hagnexatlen
KIMMHMYECKOW MPaKTVKN EBPa3MINCKOro SKOHOMUHYECKOrO CO03ax.
Bobkoga E. A., 3yesa E. K., PognHa B. A., XmapuHa A. K. Ponb
npodeccuoHanbHoOn aTUKM U OeoHTonormM B paboTe
hapmMaLeBTUHECKNX N MEONLMHCKMX CreuvanncToB, BVSHME
MOpaUlbHbIX Ka4eCTB Ha ornpeaesnenme NpodeccroHanbHoro T1na
nn4HOCTU. EBpasuiicknin topnamnyeckuii >xypHan. 2019;12(139):
466-467. EDN YODFXI.

louropsH C. OTuyeckne Kopekcbl apmalesTa: UCTOpUS
1 coBpeMeHHoCTb. Pemeanym. 2004; (6): 46-50. Pexxum gocTtyna:
[GnekTpoHHbIn pecypc] URL: https://cyberleninka.ru/article/n/

necessary to improve the level of computer literacy of medical
and pharmaceutical workers to ensure proper conduct of clinical
trials, strengthen their motivation for self-development, and
improve equipment in workplaces with personal computers.
It is possible to make optimal organizational decisions to unify
digital literacy requirements, develop and implement targeted
educational programs, and improve technical infrastructure of
medical organizations using the results.

10.

11.

12.

13.

14.

15.

electron. scientific Journal. 2023; 12(103). Available from URL:
https://7universum.com/ru/social/archive/item/16461 (accessed:
30.08.2025) Russian.

Sokolova OV, Isaeva IYu, Alekseeva KS. YSMU Minzdrav of Russia,
applicant. Application of information technologies by medical
workers. Part 3. The impact of information and communication
technologies on the digital literacy of medical workers. Certificate
of state registration of the database No. 2024621286. 26.03.2024.
Russian.

Sokolova QV, Isaeva IYu, Alekseeva KS. YSMU Minzdrav of
Russia, applicant. Application of information technologies
in pharmaceutical activity. Part 2. The impact of information
and communication technologies on the digital literacy of
pharmaceutical workers: Certificate of state registration of the
database No. 2024626184. 20.12.2024. Russian.

Order of the Ministry of Finance of the Russian Federation
dated April 15, 2021, No. 61n “On Approval of Unified Forms of
Electronic Accounting Documents Used in Budgetary Accounting,
Accounting for State (Municipal) Institutions, and Methodological
Guidelines for Their Formation and Use”. Russian.

Rassadnev ES, Osipenko AA, Lubyankov AS. Digital literacy
of the population as a Factor in the development of the digital
economy in Russia. Bulletin of Perm University. Mathematics.
Mechanics. Computer Science. 2021; 1(52):75-80.
DOI: 10.17072/1993-0550-2021-1-75-80. EDN EVAESY. Russian.
Mokhnacheva TE, Monogarova YuYu, Varakina Zh L.
Readiness of medical personnel to work with medical
information systems. Healthcare Manager. 2022;(3):70-76.
DOI: 10.21045/1811-0185-2022-3-70-76. EDN KAKPAH.
Russian.

Sokolova OV, Isaeva IYu, Alekseeva KS. YSMU Minzdrav of
Russia, applicant. Application of information technologies
by medical workers. Part 1. Use of information systems in
professional activity Certificate of state registration of the database
No. 2024620090.10.01.2024. Russian.

eticheskie-kodeksy-farmatsevta-istoriya-i-sovremennost (nata
obpatieHns: 30.08.2025)

Busse TS, Nitsche J, Kernebeck S, Jux C, Weit J, Ehlers JP,
Bork U. Approaches to Improvement of Digital Health Literacy
(eHL) in the Context of Person-Centered Care. International
journal of environmental research and public health. 2022; 19(14):
8309. DOI: 10.3390/ ijerph19148309

Marsilio M, Calcaterra V, Infante G, et al. The digital
readiness of future physicians: nurturing the post-pandemic
medical education. BMC Health Serv Res 2024;24(1): 885
DOI: 10.1186/s12913-024-11365-6

CrapwuHuH A, B., AkceHoBa E. W., dombaaHan b. C.
v o ap. AHann3  UM@PPOBbIX KOMMAETEHUNA  MEOULMHCKNX
pPabOTHNKOB: COBPEMEHHbIE MOAXOAbl W NyYLUME MPaKTUKM:
aKCnepTHbI 0630p. M. TBY «HVMO3MM [O3M». 2024; 61 c.
ISBN 978-5-907805-55-2.

BypHalues P. ®. dunocotckime acnekTbl UdpoBOM STUKM B 3MOXY
TexHonorn4eckoro nporpecca. Universum: 06LeCTBEHHbIE
HayKuM: 3NeKTPOH. Hay4H. »kypH. 2023; 12(103). Pexkum goctyna:

MEOVLIMHCKAS STUKA | 3, 2025 | MEDET.RSMU.PRESS



ORIGINAL RESEARCH

10.

11.

12.

[@nexTponHbIn pecypc] URL: https://7universum.com/ru/social/
archive/item/16461 (nata obpateHuns: 30.08.2025)

Cokonosa O. B., WNcaesa WN. tO., Anekceesa K. C. ArMy
MwuHsapas Poccun, 3assutenb. MNpuMeHeHe nHOopMaLMOHHbIX
TEXHONMOMMA  MEQUUMHCKUMK  paboTHukamn. Y. 3. BnusHue
OCHAaLLEHHOCTM  MHGOPMaLNOHHO-KOMMYHNKaLIMOHHBIMU
TEXHOMOTMSAMN  Ha  UMPOBYID TPaMOTHOCTb  MEAMLIMHCKNX
paboTHNKOB. CBUAETENBCTBO O rOCYAaPCTBEHHOM perncTpaLm
6a3bl gaHHbIx Ne 2024621286. 26.03.2024.

Cokonosa O. B., Vcaea W. tO., Anekceesa K. C. AIrMy
MwuHzgpas Poccum, 3assutens. MNpumMeHeHe nHhopMaLOHHbIX
TEXHONOMMI B hapMaLEeBTUYECKON OEATENBHOCTU. Y. 2. BnvsiHne
OCHALLEHHOCTU  MH(OPMaLNOHHO-KOMMYHUKALIMOHHBIMU
TEXHONOMMSIMM Ha UMAPOBYIO MPaMOTHOCTb (hapMaLeBTUHECKIX
paboTHNKOB: CBUAETENBCTBO O rOCYAaPCTBEHHOM perucTpaum
6asbl gaHHbIx Ne 2024626184, 20.12.2024.

Mpukasd MwuHdura Poccum ot 15.04.2021 Ne 61H
«O6 yTBEPXOEHUM YHUPULMPOBAHHBIX (DOPM  3IEKTPOHHbIX
[OKYMEHTOB ByxranTepckoro yyeTa, MpUMeHsieMbIX Npy BeAeHUM

MEDICAL ETHICS | 3, 2025 | MEDET.RSMU.PRESS

13.

14.

15.

OIOIKETHOrO yyeTa, ByXraTTepCKOro yyeTa rocyaapCTBEHHbIX
(MyHVLIMNaBbHBIX) YYPEXAEHMA 1 METOAMHECKIMX YKa3aHWin Mo 1x
(HOPMMPOBAHNIO Y MPUMEHEHIIIO»

PaccagHeB 3. C., Ocunerko A. A., JlybaHkos A. C. Lindposas
rPaMOTHOCTb HaceneHns Kak (hakTop pasBuTUSa LIMOPOBOM
akoHomukM B Poccumn. BecTHuk [lepmckoro yHuBepcuTeTa.
Matematnka. MexaHuka. ViHbopmaTuka. 2021; 1(52): 75-80.
DOI: 10.17072/1993-0550-2021-1-75-80. EDN EVAESY.
MoxHaueBa T. E., MoHoraposa HO. KO., BapakuHa K. J1.
[OTOBHOCTb MEAMLIMHCKOrO NepcoHana K paboTte ¢ MEAVLIMHCKV MM
NHpopMaLOHHbIMY cucTeMamm. MeHeoykep 34paBoOXpaHEHNS.
2022; (3): 70-76. DOI 10.21045/1811-0185-2022-3-70-76. EDN
KAKPAH.

Cokonosa O. B., WNcaesa WN. tO., Anekceesa K. C. ArMYy
MwnHsgpas Poccum, 3assutenb. MNpumMeHeHre nHhopMaLOHHbIX
TEXHOMOIMIN MeAULIMHCKMM paboTHMKamu. Y. 1. Vicnonb3oBaHne
NH(POPMALIMIOHHBIX CUCTEM B MPO(ECCUOHATBHON AEATENBHOCTU
CBWAETENBCTBO O rOCYAAPCTBEHHOW perncTpaLmmn 6assl AaHHbIX
Ne 2024620090.10.01.2024.




ORIGINAL RESEARCH

STRUCTURAL ANALYSIS OF THE ROLE OF ETHICS IN MAINTAINING QUALITY STANDARDS IN DENTAL
EDUCATION

Shubin LB™
Yaroslavl State Medical University, Yaroslavl, Russia

In modern healthcare, high quality of medical care is one of the key components of successful treatment and improved patient satisfaction. The quality of dental services
is not just about accuracy of technical services and professionalism of doctors; it is also associated with maintaining ethical standards and principles that build trust and
respect with patients. Ethical aspects in healthcare are essential for guiding the professional conduct of medical professionals proving that they should be involved in the
educational process. Future dentists learn about standards of care at departments of public health and healthcare through a complex approach consisting of acquisition
of technical and clinical knowledge, and building ethical awareness. This approach shapes a competent specialist who is able to make better decisions in complex and
ambiguous situations, addressing patient interests and social values. In this regard, the purpose of this article is to explore the role of ethics in teaching quality standards
in dental care, to identify the main challenges and whether it is possible to integrate ethical principles into education. The research objectives include analysis of theoretical
foundations of ethics and quality in dentistry, identification of methodological approaches to teaching ethical aspects, as well as discussion of practical recommendations
on effective formation of professional competencies among students. The topic is relevant because of increased demands on medical care quality, protection of patients’
rights, and need in specialists who can deliver high-quality and ethically responsible dental care. The aim of the article is to ensure development of pedagogical practices
at departments of public health and healthcare and to form the basis for further research in the field of ethical education of medical personnel.
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CTPYKTYPHbI AHANTN3 POJIN 3TUKN B OBPA30OBATEJIbHOM MPOLIECCE MPU OBYYEHUN
CTAHOAPTAM KAYECTBA CTOMATOJIOMMYECKOW MOMOLLIN

1. B. LLy6uH=
SApocnasckuii rocyAapCTBEHHbIN MEANLIMHCKUIN YHUBEPCUTET, Apocnasns, Poccus

B coBpemMeHHOM 34paBoOOXpaHeH Ka4eCcTBO NPEAOCTaBNSEMON MEAVNLIMHCKOV MOMOLLM BbICTYMAEeT OAHUM U3 KoYeBbIX (hakTOPOB YCMELHOro NeYeHns
1 NOBbILLEHNS YOOBNETBOPEHHOCTN MALMEHTOB. B CTOMATONOM MM Ka4eCTBO YCyr HAMPSMYIO CBA3AHO HE TOSBbKO C TEXHUHECKOW TOYHOCTBIO 1 MPOGECCHIOHaNM3MOM
Bpaya, HO 1 C COBMIOAEHNEM STUHECKVX HOPM 1 MPUHLIAMOB, KOTOPble (hOPMUPYIOT AOBEpUE NauvieHTa 1 06ecneqmnBatoT YBaXKUTENBHOE OTHOLLIEHVE K HeMy.
OTV4ecKrie acnekTbl B 34paBOOXPaHEH UMPaloT PeLLatoLLyto posib B NPOMEeCCHOHaNbHOM AeATeNbHOCTU MEANLIMHCKIX PabOoTHVKOB, YTO 06OCHOBLIBaAET
HEeobX0AMMOCTb VX MHTerpauum B obpagdoBaTenbHbii npouecc. Oby4deHne ByayLumx CTOMATONOroB CTaHAapTaM KadecTsa okasaHus MoMoLLm Ha kadeapax
06LLECTBEHHOIO 340POBbLS 1 3[PaBOOXPAHEHNS TPEOYET KOMMMIEKCHOro NOAXOAa, BKIIIOHAIOLLIETO HE TOSIbKO YCBOEHNE TEXHUHECKUX U KIMHUHECKNX 3HAHWI,
HO ¥ BOCMWTaHWE 3TUHECKOro CO3HaHVS. Takol MOAXOA CNocoOCTBYET (hOPMMPOBAHMIO KOMMETEHTHOIO CreuanncTa, CnocobHOro NpYHMMAaTL NPaBUsIbHbIE
PeLLEeHNS B CIOXKHbIX M HEOAHO3HAYHbIX CUTYauUmMsx, CoOMofast MHTePEech NaumeHTa 1 obLEeCTBEHHbIE HOPMbI. B CBA3M C 3TUM LieNb HaCcTosLen cTaTbh —
pPacCcMOTPETL POsb STUKY B 0BYHEHUM CTaHaapTam KayecTBa CTOMATONOMHECKON MOMOLLM, BbISIBATE OCHOBHbIE BbI30BbI! 1 BOBMOXHOCTU MHTErPaLmin 3TUHECKX
NpVHUMNOB B 06pa3oBaTenbHbI MpoLece. 3afaqu NccnefoBaHns BKIKYAOT aHanma TeOPETUHECKIX OCHOB STUKM 1 Ka4ecTBa B CTOMATONOM K, BbiSBAIEHVE
METOANYECKNX MOAXOAOB K MPenojaBaHnio STUHECKNX aclekToB, a Takke 0OCYy>KAeHNEe MPakTUHECKMX PeKOMeHAaLMN No dPdPEKTUBHOMY (OPMUPOBAHNIO
NPOMECCHOHANBHBIX KOMMETEHUWIA Y CTYAEHTOB. AKTyanbHOCTb TeMbl 0OYCNOBNEHa BO3POCLLUMMM TPEOOBAHVSMY K Ka4eCTBY MEAVLMHCKON MOMOLLM, 3aLLMTON
npae NauvieHToB ¥ HEOOXOAVMOCTHIO MOAFOTOBKYI CMELMANVCTOB, CNOCOBOHbIX 06ECMeHTb HE TOMBKO TEXHNHECK! BEICOKOKITACCHOE, HO 1 3TUHECKMN OTBETCTBEHHOE
OoKaaaHue CToMaTonornyecknx yenyr. [laHHas craTbs mpvi3BaHa BHECTW BKAA B Pa3BUTVE NefarorMy4eckunx NpakTuk Ha kadeapax obLLeCTBEHHOrO 3A0P0BbS
1 34PaBOOXPAHEHNA 1 CHOPMMPOBATEL OCHOBY A1 AaNbHENLLMX NCCNefoBaHWiA B 061acT STUHECKOro 006pa3oBaHns MEAULIMHCKIX KaapOoB.

KnioueBble cnosa: CTaHOapT, o6pa308aH|/|e, Ka4eCcTBO, CTOMATONIorng, BHeapeHne

BnaropapHocTb: aBTop BblpakaeT 6n1arofapHOCTb 3a MOMOLLb B OpraHn3aLmny NpoBEAEHNS NPON3BOACTBEHHOW NPaKTUKN CTYAEHTOB BTOPOro Kypca
CTOMATOSIOrN4eCKOro hakynsTeTa Ha 6a3e Katheapb! 06LLECTBEHHOO 3A0POBBS 1 3APaBOOXPaHEHNs akanemmnky PAH, pekTopy ApocnasBckoro rocydapCTBEHHOrO
MEANLIMHCKOrO yH1BepcuTeTa, npodeccopy Anekcanapy J1eoHnaosmdy Xoxnosy.

CobniofeHne 3TUMECKUX CTaHJAPTOB: B X0 NPOBEAEHVISt MCCIEA0BaHNS 1 MOLArOTOBKN HACTOSALLEHR CTaTby Bbii coBMoaeHs! BCe HEOOXOAUMbIE STUHECKIE
CTaHAaPTbI U HOPMbI, HTO 06ECMEHNIO Ero HayYHYIO 1 MOPaSIBHYIO KOPPEKTHOCTL. Bbln MPUHSATLI MepPb! Ans 06ecrneHeHmns KOHPUAEHUMANBHOCTI 1 @HOHUMHOCTY
[aHHbIX YHaCTHVKOB. JTn4Has MHhopMaLIMs yHaCTHUKOB He pasriallanach 1 UCTMOSb30Baach UCKIIKOUMTENIBHO B HAYUHbIX LIENISIX.

KOHMANKT MHTEpeCcOoB: aBTOP [AeKNapypyeT OTCYTCTBME SABHbIX M NOTEHUMAbHBIX KOH(NKTOB UHTEPECOB, CBA3AHHBIX C MPOBEAEHHBIM MCCNEA0BaHNEM
1 nybnmkaumen HacTosLLEeN cTaTby.
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THEORETICAL FOUNDATIONS OF ETHICS AND QUALITY IN
DENTAL CARE

Being a part of healthcare, modern dentistry is somewhere in
between scientific and technological innovations and humanistic
values. In this regard, both high technical and ethical competences
that regulate behavior of a doctor in relation to patients, colleagues
and entire society are essential. Ethical standards and criteria of
medical aid quality are interrelated as they supplement one another
and form the foundation of a dentist’s professional activity [1].

The fundamental ethical standards in medicine rest upon
classical philosophical systems; they are also codified in
international documents such as the Helsinki Declaration and
local codes of ethics for medical professionals. They determine
professional behavior especially when clinical cases present
ambiguity or ethical dilemmas [2].

Certain quality measures in the field of oral health care
show the extent of compliance of the provided services to
established standards and expectations of patients. According
to international and national standards, medical care quality in
dentistry concerns the following:

1) an expert’s technical competence, which is an ability to
carry out diagnostic and therapeutic interventions while
being highly professional and accurate;

2) procedural safety, which is prevention of medical errors,
compliance with aseptic and antiseptic standards and
a decreased risk of complications;

3) therapy effectiveness occurring when the expected
therapeutic results were achieved as per clinical protocols;

4) availability and timely provision of care when care can
be provided to patients with minimal inconvenience and
whenever they need it;

5) patient-centered interaction including respectful
attitude, clear communication, taking into consideration
preferences and needs of patients;

6) ethical standards including respect for patient
rights, confidentiality, informed consent, and honest
communication.

Thus, quality criteria cover not only clinical and technical
aspects, but also personality-oriented and ethical components.
That is why it is difficult to teach quality standards as students
should have a comprehensive understanding consisting both
of professional skills and moral standards. In case the ethical
component is lacking, trust-based relations between a doctor
and a patient cannot be achieved. However, the relations are
essential for effective treatment outcomes. Ethical behavior
minimizes conflicts and legal issues improving the image of
a medical institution [3].

Within the educational process, the relations are perceived
through pedagogical tasks of developing both professional and
ethical competencies among students. Thus, following quality
standards while ignoring ethical considerations will lead to routine
performance of procedures without proper understanding of their
importance for a patient and the entire society.

Ethical education of medical professionals is
a well-established practice, which is currently complemented by
new methods and approaches that take into account dynamics
and complexity of modern clinical cases, ethical dilemmas and
social responsibility [4].

PECULIARITIES OF TEACHING QUALITY STANDARDS
TAKING INTO ACCOUNT ETHICAL ASPECTS

Teaching quality standards of dental care without ignoring
ethical aspects is a complex and multifaceted process
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that requires integration of theoretical knowledge and
practical skills, as well as formation of professional values
among students. The goal of the teaching process is not
only to transfer technical competencies, but also to raise
responsibility, respect for patients, and the ability to make
better moral decisions in clinical practice among future
specialists [5].

To integrate ethical principles into education, it is necessary
to start from a well-structured educational program that
includes mandatory academic subjects in medical ethics,
bioethics, and legal health issues. Interdisciplinary modules
acquire importance in addition to theoretical courses. So,
some of the modules such as Organization of Healthcare
and Quality Ethics, where clinical standards and professional
ethics in dentistry are discussed in detail, can serve as an
example [3, 5].

Effective educational methods include as follows:

1) lectures and seminars on ethical and quality standards.
Theoretical classes serve as a foundation for
understanding key concepts, generally accepted codes
of ethics, as well as regulations governing medical
activities;

2) clinical case studies. Analysis of specific clinical
situations helps students to understand how quality
standards of dental care are combined with ethical
dilemmas. This approach is used to develop critical
thinking and evaluate actions from the point of view of
professional ethics;

3) role-playing games and simulations — these methods
create real-life conditions in which students can
practice communication skills with patients and
colleagues and make ethically informed decisions in
difficult situations;

4) debates and discussions. Discussion of controversial
issues in medical ethics promotes a deep understanding
of problems and develops the ability to defend positions
in a reasoned manner, while taking into account the
rights and interests of all stakeholders;

5) reflection and writing. Keeping diaries or writing
essays on ethics fosters self-reflection and enhances
understanding of ethical principles nH students.

Using case studies in education is one of the most effective
ways to engage students in real professional tasks. Dentists
constantly come across the situations when quality of care
overlaps with ethical aspects [6]. The examples are provided
below:

1) a need to make a decision to continue or
terminate treatment of a patient whose consent is
questionable;

2) conflict of interest that can arise when a patient’s
financial capabilities do not align with optimal treatment
recommendations;

3) cases of informed consent that consider cultural and
personal characteristics;

4) disclosure of confidential information to anyone who
can prevent harm;

5) resolution of conflicts regarding therapeutic tactics
among medical personnel.

Analysis of each case shows which quality standards are
applicable under specific conditions and how ethical standards
shape behavior of doctors. Regular practice broadens horizons
of students making them flexible and ethically mature [7].

Mentoring plays a crucial role in promoting professional
ethics and enhancing the quality of care. Experienced teachers
and clinicians are perceived by students both as a source of
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knowledge and as role models. Examples of mentoring are as
follows:

1) ethically correct communication with patients;

2) consultation and support when cases are complex;

3) joint participation in clinical operations following quality

standards and professional ethics.

Practice-oriented training, including internship in dental
clinics, consolidates theoretical knowledge in practice. In
real conditions, students work with patients, face real ethical
dilemmas, and learn to make decisions using their knowledge
and internal professional beliefs [1, 7].

In addition, modern educational technologies use remote
simulators and online platforms to model clinical and ethical
situations, which expands the possibilities for acquiring and
practicing skills before starting independent medical practice.

ETHICAL CHALLENGES IN TEACHING QUALITY
STANDARDS

Teaching dental students about quality standards of care,
taking into account ethical aspects, is associated with
a number of significant challenges and problems that may
hamper development of the necessary professional and
moral responsibility among future specialists. Successful
overcoming of these difficulties requires a conscious approach
from teachers and systematic work from the Department of
Healthcare Organization.

Preparing students to resolve ethical conflicts that inevitably
arise in real clinical practice relates to one of the most difficult
aspects. In dentistry, these conflicts are often about choosing
between the interests of the patient, economic constraints and
professional standards [8].

Examples include as follows:

1) Contradictions between the desired high quality of
treatment and finances of the patient. Thus, students
often doubt whether they should offer expensive
methods to obtain optimal results or recommend more
affordable but less effective options;

2) Informed consent issues as patients often have poor
understanding of their treatments and associated risks.
Thus, a doctor should not only provide all the details
but also respect the patient’s autonomy when making
decisions;

3) Conflicts of interest as sometimes financial incentives
from suppliers can influence prescribing behaviors of
doctors, potentially leading to unnecessary procedures
and violations to ethical standards;

4) Information disclosure involves balancing patient
confidentiality with the need to protect the patient
or society (for example, when identifying potentially
dangerous diseases).

In the educational process, it is essential for future
specialists to see the conflicts and understand how the
conflicts should be resolved by finding the reasons and
consequences hereof.

Developing a proper attitude to quality standards among
students is also a complicated task. Students sometimes
perceive the standards as a bureaucracy, which reduces their
motivation to follow them closely [9, 10].

The reasons for the attitude are as follows:

1) inability to understand the real importance of standards

for safe and effective treatment;

2) no personal experience in dealing with ethical
issues and consequences of non-compliance with
standards;

3) impact of academic workload and desire to complete
the program quickly, which leads to formal fulfilment of
requirements without deep engagement.

Teachers should provide conditions that will help students
understand the value of standards, see how they influence
treatment quality and safety through practical examples and
real stories.

Being a structural unit of an educational organization,
the Department of Public Health and Healthcare plays
a crucial role in integrating ethical components into the
dental training program. The department doesn’t only
give theoretical knowledge; it also forms an educational
environment, which is beneficial to professional and ethical
competencies [2, 5].

The principal activities of the department are as follows:

1) development and updating training programs with

ethical topics and quality standards;

2) training of mentoring teachers who can effectively deal
with ethical dilemmas, support students and help them
develop their moral values;

3) control and assessment of knowledge and skills related
to ethics and quality, as the assessment system should
include not only testing, but also qualitative methods
such as decision analysis in business games, essays,
and oral interviews;

4) creating opportunities for practical application of
knowledge through clinical bases and internships, such
as transfer of experience in real interaction with patients
in ethically difficult situations;

5) conducting scientific research and seminars on ethical
education development to identify best practices and
introduce innovations.

Thus, the department should be a center where an ethical
worldview and sustainable professional values are developed
among students, producing a direct effect on quality and safety
of dental care [11].

PRACTICAL RECOMMENDATIONS AND
METHODOLOGICAL APPROACHES

When dental students are taught quality standards and ethical
aspects, up-to-date pedagogical methods aimed at transfer
of knowledge and formation of professional competencies
and values are essential. It is important to highlight existing
recommendations and approaches that optimize the
educational process and improve the quality of training for
future specialists, as the educational process is organized
through special modules that comprehensively combine
knowledge on quality standards and ethics of dental care. The
modules include as follows:

1) basic notions of medical ethics and law;

2) analysis of quality standard legal regulations;

3) practical classes where ethical dilemmas are solved

using dentistry cases;

4) discussing real clinical cases with a focus on ethical and

quality standards;

5) development of individual and group projects aimed at

formalization of knowledge and skills.

Introduction of interdisciplinary topics leads to a deeper
understanding of the relationship between quality and
ethics, and creates the basis for holistic professional
thinking [1, 6].

Practical methods used by students to simulate
situations that reflect real-world practices are essential
in shaping ethical awareness and responsible behavior.
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Simulations allow to practice patient communication and
decision-making skills in the face of uncertainty and ethical
dilemmas without harming real patients. Modern simulators
and virtual clinics are available in both face-to-face and
remote formats. Role games help students understand
different participants of the treatment process (the doctor,
the patient, the administrator).

[t encourages empathy, negotiation skills, and ethical
leadership. Critical thinking is developed owing to case
analysis and discussion. Group discussions help to identify
different points of view, strengthen the ability to support own
decisions with reasons based on ethical norms and quality
standards [4, 8].

The educational process results should be assessed not
only with traditional tests promoting complex development
of professional qualities among students. The following
assessment methods should be used:

1) case-oriented testing when both a correct response
should be provided, and the ethical position should be
explained;

2) portfolio of achievements including essays, reports
on how ethical issues should be solved, self-analysis
results and mentor’s feedback;

3) monitoring how students behave in clinics and
discussing an ethical constituent of their actions;

4) feedback and reflection when students evaluate their
own success and difficulties while applying knowledge
in real-life scenarios;

5) regular and comprehensive monitoring makes it possible
to adjust educational programs by strengthening
weaknesses and developing positive practices.

To consolidate ethical skills and quality standards, learning

should be continuous, which could be done through:

1) continuing professional development and participation
in seminars on bioethics and quality management;

2) developing the mentoring culture and exchange of
experience between teachers and clinicians;

3) introducing modern distance learning technologies that
provide access to up-to-date information and interactive
educational resources;

4) creating communities of practitioners and students
where new challenges and best practices in quality and
ethics are discussed.
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OPUTMHAJIbHOE UCCJIEQJOBAHNE

This approach promotes professional growth at all
stages of a dentist’s career and continuous improvement
of care [2, 11].

CONCLUSION

The role of ethics in teaching dental care quality standards is
fundamental and multifaceted. Future dentists should possess
not only professional knowledge and technical skills, but also
ethical awareness, responsible attitude towards the patient
and respect for human rights, as it is a key factor of safe
and successful clinical practice. Modern quality standards
of dental care cannot exist without being integrated with
moral principles, since it is ethics that guides the behavior of
a doctor in difficult and ambiguous situations by enhancing
effectiveness of treatment and improving the level of trust
among patients.

The educational process at the Departments of Public
Health and Healthcare should be based on an integrated
approach that combines theoretical training, practical exercises
using simulations and cases, active involvement of students
in discussing ethical issues, as well as systematic mentoring.
This approach promotes development of professional maturity,
ability to analyze the consequences of their decisions and
adhere to high quality standards in work.

However, there are certain challenges in modern
education related to perception of standardized
requirements, analysis of ethical conflicts and motivating
students to in-depth learning. To overcome these problems,
constant work from teachers and departments, introduction
of innovative methods, monitoring training effectiveness
and creation of a favorable educational environment are
required.

Thus, effective training in ethical aspects of dental care
quality does not only make training of specialists more effective,
but also contributes to development of healthcare in general,
ensuring safety, respect for patients’ rights and sustainable
public trust in the profession of medicine.
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OPINION

ETHICAL DILEMMAS IN DIAGNOSIS AND MANAGEMENT OF LATENT TUBERCULOSIS INFECTIONS
IN CHILDREN

Chelnokova OG =, Khokhlov AL, Mozzhukhina LI, Salova AL
Yaroslavl State Medical University, Yaroslavl, Russia

In latent tuberculosis infection (LTBI), there are no clinical or radiographic symptoms of active tuberculosis (TB), although immunological tests are positive.
Meanwhile, the risk of progression from LTBI to active TB remains high, especially in children. It is estimated that a quarter of the world’s population has
LTBI. Identifying LTBI as a predictor of active TB represents a major public health achievement, as preventive activities can help stop the spread of TB in
many cases. Phthisiologists specialize in the diagnosis, monitoring, and treatment of children with LTBI. Because the process is prolonged, pediatricians
actively monitor and care for somatic issues in children with LTBI. During examination and treatment, both doctors and patients — together with their
parents — may encounter numerous ethically challenging situations that significantly affect the quality of medical care and treatment outcomes for children
with LTBI.
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3TUYECKME MNPOBJIEMbI B ANArHOCTUKE N BEOEHUWN OETEN C NNATEHTHON TYBEPKYJTESHOW
WHOEKLMEN

O. I YenHokosa &=, A. J1. XoxsioB, 1. V. MoaxyxuHa, A. J1. Canosa
Apocnasckuin rocyaapCTBEHHDBIN MeOVLMHCKNIA YHUBEPCUTET, Apocnasnb, Poccus

NateHTHas TybepkynesHas uHpekuns (JTTV) — sSTo cocTosiHMe, MpW KOTOPOM Y YernoBeka OTCYTCTBYIOT K/MHWHYECKVE MpW3Haku Tybepkynesa, Ho
VIMMYHOMOIMYECKME TECTbI MONOXKUTENbHBI. [1p1 3TOM pUCKM Pa3BUTUA NokanbHOrO TybepKynesa BbICOKM, 0CObeHHO y aeten. JITU pacnpocTpaHeHa 6onee Yem
Y 4eTBEPTU HaceneHust Mvpa. OCHOBHbIE 3TUHECKME MPOBEMbI CBA3aHbI C HEMPUSTUEM AMarHO3a POAUTENSMA, HELOCTATOYHOM OCBELOMIIEHHOCTLIO Bpadeit
NepBMYHOMO 3BeHa U rnepTpodyein NpobnemMbl CO CTOPOHbI CneumanicToB. Poguteny 4acTo BOCMPUHMMAIOT AMAarHO3 Kak CTUMMY, YTO MPUBOAUT K OTKasy oT
[MarHOCTUKI 1 NedeHns. MeanLyHCKe paboTHUKN, He MMes JOCTAaTOHHbIX 3HaHWIA, MOryT GO MMHOPUPOBATb, MO0 YPE3MEPHO ApaMaTV3MpPOBaTb CUTYaLMIO.
HepocTaTok MeXamcumniMHapHOro MOAXona M CTaHO4aPTU3MPOBAHHON MHGOpMaLMM ycyrybnseTr cutyauuio. [ns pelleHvst aTvx npobnem HeobxomuMbl
NMPOCBELLEHVE POAUTENEN, MOBbILLEHWE KBaMUKaLMW Bpadel, MexXaUCcLMNIMHapHOe B3aUMOAEVCTBIME 1 NCUXONOrMyeckas NoaaepKka ceMeit, HTo no3somT
NOBbICUTE APEKTUBHOCTL NPOMUNAKTVKN 1 Nedenns JIT y geten.
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In latent tuberculosis infection (LTBI), no clinical or LTBI as a predictor of active TB is a major public health

radiographic symptoms of active tuberculosis (TB) are
present, though immunological tests are positive [1-2].
Meanwhile, the risk of progression from LTBI to active
TB is high, especially in children. A quarter of the world’s
population is estimated to have LTBI [3]. Identifying
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achievement as preventive activities can stop the spread
of TB in many cases [4-5]. Phthisiologists specialize in
diagnosis, monitoring, and treatment of children with LTBI.
As the process is long, pediatricians actively monitor and
initiate care for somatic pathologies in children with LTBI.



MHEHWE

During the examination and treatment, both doctors, and
patients with their parents face multiple ethically challenging
situations that significantly affect the quality of medical care
and treatment outcomes for children with LTBI [6-7].

REJECTION OF THE DIAGNOSIS BY PARENTS

One key ethical problem involves the complete rejection
of the LTBI diagnosis in children by parents, parental
complaints against medical professionals, violations of
skin sampling procedures, and underestimation of clinical
contraindications. Parents often associate TB with social
stigma, linking it to unfavorable social conditions, and
therefore refuse necessary diagnostic procedures and
preventive treatment. The diagnosis has a particularly
profound psychological effect on the family: children with
LTBI experience reduced quality of life, with psychosocial
functioning frequently disrupted. Parents may not
distinguish between LTBl and active TB, leading to
unwarranted fears about disease transmission and their
child’s future. Inadequate informational support for parents
can create a vicious cycle: fear of a TB diagnosis leads
to avoidance of screening and preventive care, increasing
the risk of progression to active, infectious TB. This ethical
dilemma can be addressed by informing the public about
the possibility of active TB prevention when LTBI can be
diagnosed and treated using skin tests with recombinant
tuberculosis allergen or interferon-gamma release assays.
Visits to pediatricians or phthisiologists should be sufficiently
long to allow time for discussions with patients and their
parents. This supportive approach is vital to managing
diagnostic rejection.

GAPS IN TUBERCULOSIS KNOWLEDGE AMONG PRIMARY
CARE PHYSICIANS

Another ethical issue arises from gaps in knowledge about
TB among primary care physicians. In current medical
education systems, students choose electives and modules,
which can lead to the neglect of phthisiology. Many primary
care doctors underestimate the impact and prevalence of
TB and mistakenly consider phthisiology an ‘outdated’ field.
However, phthisiology is rapidly developing: new diagnostic
and therapeutic methods and innovative anti-TB medications
have been introduced, and algorithms for diagnosis,
prevention, and treatment are evolving. Over the last five
years, new understandings of LTBI and updated criteria for
diagnosis, treatment, and follow-up have emerged. Due
to gaps in TB knowledge, primary care physicians may
either refer children to phthisiologists without appropriate
indication or ignore positive immunological tests and
pathological symptoms. This can result in children missing
essential specialist care or, conversely, lead to unnecessary
referrals that undermine primary care credibility. Moreover,
primary care physicians often expect phthisiologists to
handle all aspects of TB management, which makes them
uncomfortable with LTBI management. As a result, children
with LTBI may live with the infection for extended periods
while undergoing anti-TB treatment. These challenges can
be addressed by improving primary care awareness of LTBI
and promoting joint clinical discussions between primary
care providers, phthisiologists, and specialists from medical
universities.

OVEREMPHASIZING THE PROBLEM BY SPECIALISTS

The other extreme occurs when pediatricians or other primary
care professionals are overly concerned about LTBI in a child,
which is also ethically problematic. This is often related to
heightened disease awareness among TB specialists. Viewing
LTBI as an inevitable precursor to active TB creates additional
stress for parents and children. Consequently, public perception
of TB care services may deteriorate. The ethical issue is
best addressed by fostering effective collaboration between
pediatric and phthisiatric services through training conferences
and interdisciplinary case discussions involving patients with
LTBI, with active participation of specialized departments.

LACK OF SYSTEMIC APPROACH

The ethical issues emerged because of the lacking
interdisciplinary approach to management of children with
LTBI by TB care specialists, pediatricians, other doctors and
clinical psychologists. No unified standards of informing parents
about the methods of pediatric screening TB test have been
developed yet; the issues of follow-up among children with LTBI
and treatment of various abnormalities as well as life quality of
these patients have not been investigated properly.

HOW ETHICAL ISSUES INFLUENCE TEST RESULTS AND
TREATMENT OUTCOMES AMONG CHILDREN WITH LTBI

The ethical challenges discussed above directly impact the
quality and effectiveness of care for children with LTBI. Parental
rejection of the diagnosis leads to untimely examinations by
specialists and delays in the initiation of preventive treatment,
increasing the risk of progression to active TB. Throughout
treatment, questions around parental adherence remain
relevant, as anti-TB medications are administered to children
by parents on an outpatient basis. Both diagnostic rejection
and overemphasis by medical staff can result in either
underdiagnosis or overdiagnosis, affecting children’s health
outcomes adversely. A lack of personalized care means that
clinical guidelines may be followed without sufficient input from
other specialists, particularly pediatricians.

HOW TO SOLVE THE PROBLEMS

To solve the mentioned ethical issues among children with
LTBI, a complex approach is required. Apart from teaching the
population about TB, the children should be examined in a more
careful way by a phthisiologist and a pediatrician. When LTBI
is diagnosed and during the follow-up, the child and the family
should obtain support from a psychologist. A joint management of
a child with LTBI by a phthisiologist and a pediatrician is essential
and can be done effectively on an outpatient basis. Interdisciplinary
discussions of cases involving children with LTBI can also serve as
regulatory activities uniting pediatric and phthisiatric care services.
It is crucial to have training programs for medical professionals
aimed at adequate understanding of the issue of LTBI.

Thus, ethical issues that arise during diagnosis and
management of patients with LTBI are multi-faceted. They
significantly hinder successful up-to-date diagnosis and
treatment of LTBI demanding a solution based on a scientific and
interdisciplinary approach from phthisiologists, pediatricians,
and clinical psychologists, who should necessarily act in the
best interests of the child and the family.
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ETHICAL EVOLUTION IN TRAUMATOLOGY AND ORTHOPEDICS: FROM HISTORICAL PRINCIPLES
TO MODERN CHALLENGES

Savgachev VWV &

Yaroslavl State Medical University

In this article, the evolution of ethics in traumatology and orthopedics is explored. Timeline history of medical ethics, from ancient postulates to modern professional
codes, is discussed. The fundamental principles of modern bioethics are delved into. These include respect for patient autonomy, informed consent, confidentiality
and professional responsibility in treating patients with injuries. Particular attention is paid to communication, practical application of ethics in the clinical examination,
and continuity of care. The final section highlights the emerging ethical challenges of the 21st century associated with the technological progress, allocation of
resources and palliative care in traumatology. The article demonstrates that the doctor—patient relationship has moved from a paternalism-based model to one with
active involvement of a patient in the process of treatment.
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9BOJTIOLUUNA 3TUHECKNX HOPM B TPABMATOJIOM N OPTONEONN: OT NCTOPUHECKUX
MPUHLUMNOB OO COBPEMEHHbIX BbISOBOB

B. B. Casrayes =

SpocnaBCcKuin rocyAapCTBEHHbI MEOVNLMHCKAN YHUBEPCUTET

B HacTosiLLEeN cTaTbe NPOBEAEH KOMMIEKCHbI aHaNM3 3BOMOLMN STUHECKNX MPUHLIMMOB B TPaBMATONOMHYECKON N OPTONEANHECKON NMpakTuKe. PaccMoTpeHb!
MCTOpUYECKYe aTanbl POPMUPOBaHNS MEAVLIMHCKOM STUKU, HAYMHAS C @HTWUYHbIX MOCTYNATOB 1 3aKaH4/Basi COBPEMEHHbBIMI NPO(ECCUOHANBHBIMU KOAEKCAMU.
[eTtanbHo npoaHanvavpoBaHbl PyHOAMEHTabHbIE MPUHLIAMBI COBPEMEHHON OUOSTUKM, & WUMEHHO: YBaXKeHne aBTOHOMUM nauueHTa, WMHHOPMUPOBaHHOE
cornacue, KoHpUAeHUMansHOCTb U NpodeccuoHanbHas OTBETCTBEHHOCTb B IEHEHUM MaumeHToB ¢ Tpasmamu. Ocoboe BHVMaHVE yAeneHo MpakTUHeCKUM
acneKTam aTUKK NPU KIMHUYECKOM OCMOTPE, PO KOMMYHUKaLWM 1 MPVHLMMY MPEEMCTBEHHOCTU B NleHeHWN. B 3aKN0HMTENbHON HacT OCBELLEHbI aKTyasbHble
3TUYeckme Bbl30Bbl XXI Beka, CBA3aHHbIE C TEXHONOMMHYECKM NPOrPeccoM, pacrnpeaeneHeM pecypcoB 1 pas3BuTeM NasiMaTMBHOM MOMOLLM B TPaBMaTOOM K.
CTaTbs AEMOHCTPUPYET NEePexor, OT NaTepHaIMCTCKOM MOAENN B3aVIMOOTHOLLEHWIA K MapTHEPCKOW, rae MauyeHT BbICTYMaeT akTUBHbIM YHaCTHUKOM Ne4ebHOro
npoLiecca.
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OTBETCTBEHHOCTb
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Traumatology and orthopedics are one of the most rapidly
evolving and technologically equipped fields within modern
medicine. Treatment for musculoskeletal injuries is commonly
associated with emergency situations, lengthy rehabilitation
periods and careful clinical decision-making. Under these
circumstances, the ethical aspects of a doctor’s professional
activity are crucial for ensuring the quality of medical care
and trust between a patient and a health care provider.
The changing landscape of medical ethics in traumatology
responds to global changes in public consciousness,
science and law with transition from medical paternalism
where one-sided decisions were always made by the
treating doctor to care partnerships when the autonomy
and rights of patients are respected. The article traces the
journey of ethical principles in traumatology, analyzes their
current state and identifies key challenges faced by the
medical community.

HISTORICAL BACKGROUND OF ETHICAL STANDARDS
IN TRAUMATOLOGY

Roots in ancient and medieval practices

Medical ethics has evolved over centuries. The ancient
world tried to regulate the activity of healers. The Code
of Hammurabi (about 4,000 years ago) was the first text
that not only established fees for successful treatment but
also implemented strict penalties for medical malpractice,
particularly for physicians whose actions resulted in injury or
death to patients. [1].

However, it was Hippocrates (5th century BC) who laid
down the foundational concepts of medical ethics. Medical
professionals, for centuries, have been guided by his principle
of “do no harm” (Primum non nocere). The foundations for
confidentiality, professional solidarity, and responsibility to the
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Fig. 1. Patient’s rights

patient were also encapsulated in the Hippocratic Oath. In
terms of traumatology, it meant that the doctor had to act solely
in the interests of the injured, minimizing pain and suffering
while reducing dislocations, treating fractures and performing
other interventions.

Ethical norms in the Middle Ages were significantly
influenced by religious dogmas. Caring for the ill and injured
was seen as a moral duty and a manifestation of mercy.
Paracelsus (16th century) added one more principle of
“do good”, saying that technically correct care should be
accompanied by spiritual and psychological support of the
patient, which is especially important for severe, crippling
injuries [2].

Development of deontology and the role of key codes

Development of traumatology and orthopedics as independent
disciplines in the 18-19th centuries required systematization
of professional standards of behavior. In 1803, the English
physician Thomas Percival published Medical Ethics, a work
where he introduced the term for the first time and laid the
foundations of professional deontology, the doctrine of proper
behavior.

The 20th century marks significant advancements in
medical ethics. The tragic experience of medical experiments
in Nazi Germany culminated in the Nuremberg Trials (1947),
which resulted in the adoption of the Nuremberg Code. It
was for the first time when the Code globally established the
principle of voluntary informed consent of the patient for any
medical intervention or participation in the study. Thus, the era
of unconditional paternalism in traumatology was over. From
now on, any, even routine, operation required the informed
consent of the patient, who had to be provided with complete
information about the procedure, risks and alternatives [2].

In the USSR, medical deontology was actively developed;
they paid particular attention to the psychological aspects
of interaction with the patient, especially during long-term
treatment, as well as the rules of communication with relatives
in critical situations.

FUNDAMENTAL PRINCIPLES OF MODERN ETHICS
IN TRAUMATOLOGY

Modern bioethics in traumatology is guided by four
fundamental principles, which are reflected in national
legislation and professional codes, such as the Code of Ethics
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of an Orthopedic Traumatologist at Pirogov National Research
Medical Center or the standards of the European Federation
of National Associations of Orthopedics and Traumatology
(EFORT) [3].

Respect for the autonomy and dignity of the patient

According to the principle, patients are the owners of their
body and can make decisions about their health independently.
A doctor has to respect the treated person and be patient with
the person, regardless of the person’s social status, age or
severity of the condition. It means that the patient has a right
to three main aspects (Fig. 1).

Meanwhile, complete and reliable information includes
not only the diagnosis, but also the prognosis, treatment
methods, associated risks, and possible alternatives. Refusal
from medical intervention should go hand in hand with the
legislation (for example, when the patient is dangerous to
others).

The principle of informed voluntary consent (IVC). The
informed voluntary consent shows how the principle of
autonomy is implemented in practice. It is not about a plain
signing of a document. It is about communication when
the patient obtains the information he/she needs to make
a conscious decision. The doctor must honestly and openly
talk about the goals, nature, duration, risks and expected
benefits of the proposed treatment.

It is particularly difficult to obtain the IVC in emergency
traumatology, when the patient may be unconscious or
shocked. When facing the situations, the doctor should act
trying to preserve the patient’s life and health in accordance with
the principle of least harm. As soon as it is possible, the doctor
shall inform the patient and the patient’s legal representatives
of the manipulations performed and obtain consent for further
treatment.

Confidentiality and medical privacy

Confidentiality forms the bedrock of trust. Medical privacy
involves referral for medical care, health, diagnosis and other
information obtained during the examination and treatment
[4]. The data can be disclosed only in the presence of
a written consent of the patient and as set by the legislation
(for instance, when it is requested by investigational bodies
or when there is a risk that infectious diseases can be
spread, etc.)
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Professional competence and responsibility

The traumatologist is personally responsible for the quality
and safety of the care provided. The principle means that the
doctor has to improve his knowledge and skills on a regular
basis; he should also act within his competence. If the
doctor lacks the necessary knowledge or resources to treat
a particular patient, it is his ethical duty to refer the patient to
another, more competent specialist, without interfering with the
patient’s right to receive qualified care; the patient’s interests
should be above the doctor’s commercial, administrative or
personal interests.

ETHICAL ASPECTS IN THE CLINICAL PRACTICE OF
A TRAUMATOLOGIST

Ethics of a physical examination. Clinical examination is the
first and most important stage of diagnosis [5]. To perform the
examination, the doctor has to be a professional and strictly
follow ethical standards.

1. Clarifying complaints and collecting medical history. Building
trust with physicians is important as it allows the patients
to speak frankly about the circumstances of the injury, the
nature of the pain, and concerns.

2. Physical examination. All manipulations (palpation,
determining the scope of movements) should be done
accurately without causing extra pain. Partial or complete
removal of clothes by the patient, if required, should be
done in privacy without the presence of unauthorized
visitors.

3. Communication during the examination. The doctor should
comment on his actions, explaining to the patient the
purpose of a particular manipulation. It reduces anxiety and
builds trust.

4. Documentation. All the data obtained is recorded in the
medical documentation. In the presence of doubtful or
incomplete data obtained from the patient, it is better to
write ‘according to the patient’.

The principle of continuity of care

[t takes many stages and much time to treat traumatology
patients as many specialists participate in the process
(emergency physicians, intensive care specialists, surgeons,
rehabilitologists). Continuity of care and consistency of
therapeutic and diagnostic activities are essential in this case.

BUILDING TRUST
BETWEEN A PATIENT
AND DOCTORS

5]

SUPPORTING HIGH
ETHICAL STANDARDS
WITHIN THE MEDICAL

COMMUNITY

Continuity of care from the ethical point of view is shown in
Fig. 2.

It is the ethical duty of a doctor to ensure that all necessary
medical information is fully and timely delivered when a patient
is referred to another specialist or institution.

CURRENT ETHICAL CHALLENGES OF THE 21st CENTURY

Emerging technologies and changes in social paradigms pose

new ethical issues in traumatology [6, 7].

1. Technological progress. Introduction of robotic surgical
systems, artificial intelligence for diagnostics, and 3D-printing
of implants raises the issue of liability distribution. Who is
liable for the error? Is it a doctor, a software developer or
an equipment manufacturer?

2. Distribution of resources. The ethical dilemma of fair
distribution of costly resources (for example, modern
endoprostheses, high-tech rehabilitation methods) is
particularly pressing now, when funding is limited. Decisions
should be made based on objective medical evidence but
not on the patient’s social or financial status.

3. Palliative care and quality of life. Provision of aggressive
therapy to elder patients with severe combined injuries and
unfavourable prognosis is questionable. The ethical choice
is shifting from the goal of prolonging life at all costs to
ensuring the highest possible quality of life, which may
include avoiding traumatic surgeries in favor of conservative
and palliative care.

CONCLUSION

The journey of ethics in traumatology and orthopedics
has moved from ancient paternalism to a modern care
partnership model based on the principles of respect for
autonomy, awareness and mutual responsibility. Modern
ethical codes and standards do not constitute a set of formal
prohibitions. They rather form a system of values that help
doctors make the right decisions in the most difficult clinical
and life situations.

Compliance with ethical standards both improves
the quality of medical care and patient safety, and builds
trust in the medical profession and healthcare system as
a whole. Subsequent development of ethical principles will
be inseparably linked to solving the challenges posed by
technological progress, economic realities and the humanistic
values of modern society.
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BIOETHICAL ASPECTS OF HUMAN GENOME RESEARCH IN SPORTS: A BRIEF OVERVIEW
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Human genome research in sports brings about complex ethical questions related to genetic manipulation for enhancement of performance among athletes.
Genes enhancing raises concerns about fairness, equality, and respect for human dignity. This review explores the ethical aspects of human genome research in
sports and its potential effect on the integrity of sports. Methodologically, this article provides a systematic analysis of scientific publications and expert insights
to explore the ethical challenges of athletic genetics. This study extensively examined the current literature on genetics and sports performance, as well as ethical
contradictions in modern science and sports. The literature was searched using Scopus, Google Scholar, and PubMed databases. Keywords included “genetics”,
“sports performance”, “ethics”, “bioethics”, “genetic testing”, “human rights”, “sports”. The searching strategy was formulated without time constraints. Thus, both
recent and fundamental works in this direction could be included. In conclusion, it is stated in this review that genetic technologies in sports should be developed
and applied in accordance with ethical considerations. It is crucial because this is how fundamental principles of fairness, equality, and respect for human dignity
can be supported. The review stresses the importance of an open dialogue about the potential influence of genetic advancements on athletic performance, future
generations, and integrity of sports.
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STUYECKUE ACNEKTbI CMOPTUBHOW MrEHETUKW: BbI30OBbI U PELLIEHUA
M. E. Mrewgs' ™, B. H. Hukonerko??, E. E. Aukacos?, A. H. LLIkpe6ko'

' flpocnaBcKumin rocyaapCTBEHHbIN MeOVLMHCKNI YHUBEPCUTET, Apocnasib, Poccust
2 MNep.bii MITMY nmenn V1. M. CeveroBa (CeveHoBckuin YHrBepcuTeT), Mocksa, Poccust
3 MOCKOBCKMIN rocyapCTBeHHbIN yHBepenTeT UM. M. B. JlomoHocoBa, Mocksa, Poccust

ViccnenoBaHus reHomMa YenoBeka B CriopTe MOAHUMAIOT CNOXHbIE 3TUHECKUE BOMPOCHI, KACAIOLLMECS MepeceqeHnsl reHETUKN 1 CMOPTUBHBIX Pe3yssTaTos.
[MpoBeaeHme reHeTU4ecKnx MoandrKaumin TpebyeT CobMOAEHNS MPUHLMNOB YECTHOCTM, PaBEHCTBA BO3MOXHOCTEN 1 COXPaHEHS YeNOBEHECKOro JOCTOMHCTBA.
[LaHHbIn aHanMTHecKmnii 0630p UCCnedyeT aTNHECKMe 1 MOpasbHbIE aCNeKTbl FEHOMHbIX MCCNeA0BaHN B CNOPTVIBHON cdepe, aHamM3npyst BO3MOXKHbIE BANSHNSA
Ha LenocTHOCTb criopTa. MeTofonorndecky paboTta NpefcTaBnseT coboi CUCTEMATUHECKUA aHaNn3, OObeaNHSIOLMIA HayYHble MyOnMKaLmmn 1 9KCnepTHble
3aKJIOYEHNST AN U3YHEHMst STUHECKMX BbI3OBOB B 0OMAacTV CMOPTUBHOM reHeTuku. VlccnepoBaHmne BKIKOYAET AeTallbHbI aHan3 COBPEMEHHbIX HayYHbIX
paboT, OXBaTbIBAIOLLMX MEHETUHECKME OCHOBbI CMOPTUBHBIX BO3MOXHOCTEN, MOpasibHble M 9TUHECKME MPOTUBOPEYMSt B COBPEMEHHbBIX YCIIOBUAX Pa3BUTUSA
Hayku 1 crnopTa. Mouck nuTepaTypbl NPoBOAUCS B Tpex H6asax AaHHbIX: Scopus, Google Scholar n PubMed. Monck oCyLIECTBASNCS NO TakMM KIHOHEBbIM
CNoBaM, Kak «reHeTuKa», «CropTUBHbIE PesynbTaTbl», «3TUKa», «BMO3TUKa», «reHETUHECKOe TECTMPOBaHME», «MpaBa YenoBeka», «crnopT». CTpaTterus novcka
6bina pagpaboTaHa 663 KOHKPETHbIX BDEMEHHbIX OrPaHYeHiA, YTO NO3BOMSNO BKOHYATb Kak HelaBHMeE, Tak 1 OCHOBOMOMaratoLLe paboTsl B 9TOM 06nacTu.
B 3akntodeHre, B 0630pe YTBEPXKIAAETCS, YTO UHTErpaumsi STMHeCKNX COODPadKEeHWA B pa3paboTKy 1 NMPUMEHEHNE MEHETUHECKIX TEXHOMOMWIA B CrIopTe MMeeT
pelaroLLiee 3HadeHne AN MoAAep)KaHVs OCHOBOTOMAararoLLMX NPUHLMNOB CNPaBe/IMBOCTA, PaBEHCTBA U YBAXKEHWUS 4YENOBEYECKOro AOCTOMHCTBA. YTO
NoAYepKMBAET BXKHOCTb OTKPLITOrO Avasiora O NoTeHUMabHbIX MOCNEACTBUSAX FEHETUHECKNX AOCTVXKEHNIA NSt CMOPTUBHbIX PE3YNLTATOB, OyAyLLMX MOKONEHNIA
1 LLeNnoCcTHOCTW cropTa.

KnioyeBble crnoBa: 6103TVka, CNOpT, reHETUHECKOE TECTUPOBAHYE, CMOPTVIBHbIE PE3YNLTATbI, 3TUKA, NpaBa Yenoseka
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Identification of athletic talent and addressing ethical
challenges in sports genetics have become a hot topic in the
global scientific community. Groundbreaking discoveries in
molecular biology and genetic research have emerged from
exploration of the relationship between athletic performance
and genes, opening innovative strategies to detecting

abilities and enhancing performance in sports. This has
raised complex ethical considerations regarding fairness,
equality, and protected interests of athletes. Interaction
of athletic performance and genetic science gives rise to
significant ethical concerns that should be analyzed in detail
and used to develop ethical principles, particularly regarding
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fair play in sports competition and similar chances for all
participants.

Emerging controversies covered ethical concerns of
genetic enhancements such as genetic discrimination, risk
of a genetically determined hierarchy among athletes, and
possible consequences for future generations.

Genetic research can also significantly enhance athletic
performance and push the limits of the human body
dramatically.

The opposite views show that it is increasingly urgent to
create a complex ethical platform that can manage responsible
development and promote genetic innovations in modern
sports.

ETHICAL CHALLENGES IN ATHLETIC GENETICS

Identifying athletic talent involves a complex natural
assessment of physical and psychological traits that contribute
to a sport-specific performance. An effective system for
identifying promising athletes needs to predict their motor skills
development and transformation of competencies necessary to
become an elite athlete from primary selection to demonstration
of sports achievements [1, 2].

However, talent identification is more than just plain
consideration of evolutionary adaptations. The complex
selection model represents a multi-faceted system that
includes the training process quality, environmental conditions
and individual motivation of the athlete, emphasizing the
fundamental role of genetic factors in human athletic
abilities. Scientists used candidate gene analysis methods
and genome-wide association studies (GWAS) to identify
251 polymorphisms associated with athlete status, which is
a technological breakthrough [3].

The scientific community predicts that a revolutionary period
in sports genomics with breakthrough achievements in DNA
technologies is about to start. Key development areas include:
a) genome-wide sequencing, b) advanced GWAS studies,
C) epigenomic and transcriptomic analysis, d) biocinformatics
and proteomic profiling.

Advancements in technology enable deeper exploration of
how genetics influence physical performance. The research
potential will be enhanced due to better access to complex
ohmic databases and high-performance screening technologies.
Multiohmic approaches are also of great interest because they
are used to understand the mutual effect of various integrated
data (genomics, metagenomics, epigenomics, transcriptomics)
on biological mechanisms of physical activity [4, 5].

Though genetic technologies in sports are currently
associated with ethical dilemmas, they can help identify talents
and enhance athletic performance [3, 6, 7]. For example,
personalized training programs that utilize genetic information
make training of athletes more efficient by emphasizing natural
advantages and compensating for potential weaknesses, which
enhances the overall athletic performance [8]. Genetic analysis
of markers linked to tissue regeneration, injury predisposition,
and recovery rates allows to develop personalized protocols
for reducing traumatic risks and speeding up recovery. Due to
this approach, a more rational strategy for maintaining health
of athletes and prolonging their athletic careers is provided [9].

Genetic predisposition that influences metabolic processes
and nutrient absorption forms the foundation for personalized
nutrition strategies that optimize energy balance, muscle
growth, and overall health. Personalized nutrition strategies will
enhance athletic performance by tailoring nutrient intake to an
athlete’s genetic profile [10].
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In turn, genetic technologies can democratize identification
of athletic talent allowing more athletes to get access to
previously exclusive knowledge. As genetic testing becomes
cheaper and more accessible, personalized feedback and
development opportunities enhance inclusivity in sports
by recognizing and developing talent and breaking down
socio-economic barriers [11].

However, the practical value of DNA testing for identifying
athletic talent or predicting performance phenotypes is currently
limited. [12]. Despite the obvious influence of genetic factors
on athletic performance, the relationship between specific
genetic variation and athletic performance within the normal
range of human characteristics lacks sufficient evidence. It can
be explained by a complexity of traits influenced by multiple
genes with minimal effects, as well as by hampered control
of environmental factors during research. It is important to
understand that individual DNA characteristics probably
represent only a small fraction of total physical characteristics
ranging from 0.005% to 0.1% [13]. According to evidence
from the scientific literature, genomic testing has limited value
as a talent identification tool. An indicative study compared
pooled genotypic indicators in elite athletes specializing in
endurance sports (68 genetic variants) and in speed and
strength sports (48 genetic variants) among five elite track
and field athletes. However, 68 of nonathletic controls were
scored even higher than elite power athletes. Surprisingly,
elite speed and strength athletes often demonstrated superior
endurance-strength compared to elite endurance athletes.
The study concluded that genetic information is not a reliable
criterion for distinguishing elite athletes from nonathletic
controls, which doubts effectiveness of the method identifying
athletic talent [14].

British researchers Pickering C. and Kiely J. from the
University of Central Lancashire conducted a large-scale study
involving 243 participants, including 110 athletes and 133 staff.
Its aim was to study the prevalence of genetic testing in sports
and participants’ opinion of whether it is ethical to use the
testing. The data show that genetic tests are far from being
popular for assessing athletic performance: only 10% of athletes
and 11% of staff used the test. Nevertheless, the majority of
respondents agree that genetic factors are essential for athletic
performance and adaptation to physical exertion. During the
test, three key barriers preventing an active introduction of
genetic testing into sports practice were discovered. They
included lack of awareness among specialists, high financial
costs, and absence of convincing scientific evidence base.
Those who underwent genetic testing provided positive
feedback. Thus, 73% of athletes and 64% of staff estimated
the obtained information as practically significant. It should
be noted that genetic testing was mainly used not to identify
an athletic talent, but to personalize training programs. The
most representative result of the study included identification
of fundamental differences in the ethical perception of genetic
testing among athletes and coaching staff. A small percentage
of athletes, specifically 4%, cited ethical considerations as
a reason for refusal from genetic analysis. Among coaches,
this figure reached 19%, which is almost five times higher [15].

Members of sports community have different opinions
on genetic testing. Moreover, coaches worry more about
ethical issues as compared to athletes. This difference in
perception shows that the issue of using genetic technologies
in professional sports is complex. A research group led by
Varley |. conducted a large-scale online survey involving 72 elite
athletes and 95 representatives of British sports organizations
and governing structures. The purpose was to explore the
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practical implication of genetic testing and the prospects for its
introduction into sports practice.

The survey results demonstrated a striking consensus
among the respondents. Thus, approximately 80% of elite
athletes and almost all representatives of the support staff
recognized that genetic factors were essential while shaping
athletic potential. Moreover, the study participants were
convinced that genetic profiling shows promise in predicting
athletic performance and injury susceptibility [16].

Genetic tests that determine athletic potential are criticized
based on the ACCE model, which is an integrated system
for evaluating genetic research. This model analyzes several
key aspects such as analytical accuracy of the results, clinical
reliability of the methods, and ethical, legal and social risks
associated with their use. Though professional and ethically
sound identification of athletic abilities may sound logical, the
criteria of professional competence do not apply to genetic
testing. It creates a significant gap in the system assessing
quality and reliability of the research [17].

Genetic research involving minors raises significant
concerns. Many experts are strongly against using the methods
in adolescents and children [18, 19]. Genetic testing of young
people generates specific ethical contradictions that go beyond
the standard issues of professional competence and scientific
validity. The issue needs a detailed analysis and a balanced
approach to decide on using genetic tests among young athletes.

One of the key ethical issues in genetics and sports
includes some methods that enhance athlete performance
without direct genetic intervention [20]. Thus, genetic testing is
often used to identify and select promising athletes. However,
some approaches such as somatic gene transfer and sex line
modification are aimed at direct gene modification. Germline
modifications can provide athletes with inherent life-long superior
physical traits, offering a significant advantage in competitive
sports. Moreover, useful traits are likely to be passed on to
future generations, creating genetically enhanced athletes with
excellent physical abilities [21]. Genetic innovations in sports
extent far beyond just personal records and cover complex
ethical and human rights issues. Genetic enhancement
technologies can create disparities among athletes: one group
gains access to these technologies, while the other lacks it,
which leads to genetic discrimination. The distinction between
“genetically privileged” and “genetically deprived” athletes
highlights the need for legislative frameworks and uniform
international regulatory standards. Using the methods makes us
question the basis of fair competition, violating the principles of
equality and fairness where the spirit of competitive sports rests
[1, 22]. Inequalities between athletes who can afford genetic
enhancements and those who cannot can be exacerbated,
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Healing is a human activity that has been regulated with a bunch
of moral, legal, religious, and ethical standards for ages. The role
of public regulators has evolved throughout history in response
to significant changes in medical landscapes. The changes
were mainly related to emergence and practical application of
new medical technologies. They yielded to others and moved
to the periphery, while others developed with their subject
field expansion. In spite of what has been said above, they
are all important today in one way or another, whereas some
of them can even experience their own Renaissance. Despite
the boosted significance of legislation in some self-proclaimed
legal states, ethical norms still play an additional but prominent
role in regulating a bunch of complex social doctor-patient
relationships (in a broader sense, the relationship between the
medical professionals in general, patients and their legal or
contractual representatives).

An emerging trend of returning to basic and traditional
values of Russian people seen in Russian national policy today
should not be ignored as well. The technical and conceptual
updates and amendments to the Constitution of the Russian
Federation [1] were proposed in 2020.

According to Part 1 of Article 114 of the Constitution
of the Russian Federation, the Government of the Russian

Federation ensures the implementation of a uniform state
policy in the spheres of culture, science, education,
healthcare, social welfare, support, strengthening and
protection of the family, and preservation of traditional family
values.

Also, we cannot ignore the new article of the Constitution
(67.1), which is devoted to preserving the memory of ancestors
who conveyed to us ideals and belief in God, as well as
continuity of development of Russia.

To understand the goals and objectives of modern state
policy in this area, it is necessary to refer to Decree of the
President of the Russian Federation dated November 9, 2022
No. 809 ‘On approving the fundamentals of state policy to
preserve and strengthen traditional Russian spiritual and moral
values [2]. The Russian Federation views traditional values as
the foundation of Russian society, enabling it to defend and
strengthen its sovereignty, and ensure the unity of our country
with its diverse ethnic and religious structure.

Decree of the President of the Russian Federation No.
314 dated May 8, 2024 ‘On approval of the fundamentals of
state policy of the Russian Federation in the field of historical
education’ is another strategic planning document [3]. The
decree states directly that scientific historical knowledge and
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education are the fundamentals of historical education in
Russia.

A deep understanding of traditions and self-awareness
of our people is impossible without the knowledge of our
past history and without the images that live in the memory
of several generations. In this regard, thorough examination
of various sources and time-tested literary texts, in particular,
are essential for socio-humanitarian knowledge in general, for
certain areas of economics and the socio-cultural sphere of
our society. They form and maintain civic identity and historical
memory [4], and allow solving both general and special tasks
of many modern sciences [5, 6].

The above makes it possible to discuss the position of
medical ethics in the second half of the 19th century in Russia
as viewed by Anton P. Chekhov in this short publication. The
author’s subjective choice is explained as follows.

First, Chekhov was a practicing physician who had
firsthand knowledge of the problems that can arise in
doctor-patient relationships (both in large cities and in the
countryside). Some of the problems were described in his
stories, while others were discussed with his colleagues and
friends.

Second, Anton Pavlovich is not only a doctor and a writer.
Also, he is a public figure who is widely known in Russia and
abroad. Thus, Chekhov’s contemporaries couldn’t help noticing
his articulation of ethical problems in medicine and his personal
attitude hereto [7].

Third, Chekhov’s ethical legacy is increasingly becoming
the subject of research interest among modern scientists [8].
Thus, it shows that his pieces of works, correspondence,
and statements contain explicit and hidden meanings, both
common and special ones.

The legacy of A. Chekhov is diverse. It covers customary,
medical and even legal issues. In this article, a medical aspect
is of a great value.

For example, Chekhov’s “Ward Number Six” focuses on
several ethical principles and their practical implementation in
psychiatric practice of those years. Dr. Andrey Yefimitch visited
his patient and prescribed ‘cold compresses on his head
and laurel drops, shook his head, and went away, telling the
landlady he should not come again, as one should not interfere
with people who are going out of their minds’ [9]. The patient
was soon put into the ward for venereal patients. But as he
disturbed others, he was afterwards, by Andrey Yefimitch’s
orders, transferred to Ward No. 6.

The short fragment of the well-known story covers the
issues of provision/non-provision of aid to a patient, autonomy
and medical duty, and the obligation not to harm a patient.
Anton Chekhov shows how medicine is developed and how
medical care is provided on site. On the one hand, the doctor
does not interfere with people who are going out of their minds
at the outpatient stage (does he implement the principle of
autonomy?), and on the other hand, he fails to provide the
patient with necessary medical care, which soon makes the
patient confined to a hospital bed. Thus, there arises a question
if a doctor can harm his patient by doing nothing. It is difficult
to see malicious intent in Dr. Andrey Yefimitch’s actions; it
is rather a matter of everyday practice, which is sometimes
quite far from high ethical principles, especially when it comes
to psychiatry. However, we believe that raising the issue of
improper performance of professional duties by the doctor is
appropriate here.

Anton P. Chekhov subsequently states that a round man
with “a stupid face, utterly devoid of thought” stays in ward
number six. It turns out that Nikita, the watchman who has to
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clean up after the man, beats him terribly ‘with all his might,
not sparing his fists’.

The writer briefly touches the issue of underdeveloped
psychiatric aid in the country, and stresses that medical,
psychiatric and penitentiary functions are poorly combined
herein. Country doctors started paying attention to psychiatry
by the end of the seventies only; the field of medicine turns
out to be separated starting from the mid-eighties of the
XIX century. During the same period, humanistic traditions in
Russian psychiatry began to emerge and be introduced thanks
to the works of Korsakov SS and his followers [10].

It is well known that ‘Ward Number Six” was first published
in 1892 when reforms in Russian psychiatry were initiated.
Thus, the writer and public person made his own contribution
to the development of psychiatry in Russia. The story, read
by many people including high-level officials, influenced
their thoughts and, consequently, could affect taking certain
managerial decisions.

‘On Official Duty’ is an iconic story by Anton Chekhov
[9]. Dr. Starchenko, an experienced man, and the young
examining magistrate Lyzhin happen to meet under the
same roof. They have different views and experience,
and belong to different professional areas... The doctor
is a true cynic whereas the magistrate hasn’t become
a cynic yet. Medicine and law have a lot in common: both
a doctor and a magistrate work with people; they both
see a person in a bad light; in practice, they are guided
by duty, law, professional ethics, as well as psychological
and other techniques that allow them to achieve their goals.
Nevertheless, not all of us act as the duty calls. If we did,
the world would be a better place. In ‘Surgery’ [9], a short
story by A. Chekhov, one violation follows another one in
the hospital setting where both medical ethics and the rule
of law are lacking.

A feldsher (a mid-level medical practitioner) substitutes
a doctor. The problem is older than the hills; however, the
practice shows that even today feldshers can substitute doctors
while performing certain functions. There are still criminal cases
when mid-level medical practitioners are charged with harming
or even killing a patient because they were performing some
functions that they were not good at. Therefore, this is an old
problem that hasn’t been resolved yet.

The short story makes us reflect on duty, professionalism,
medical harmlessness, truthfulness, justice and so on, which
is not easy.

In ‘Enemies’, the issue of choice is particularly pressing [9].
Should he stay with his wife who is experiencing the tragedy
of the loss of their son or without hesitation accompany
a patient who stays many kilometers away from the doctor’s
place? The doctor, with a heavy heart, agrees to accompany
the patient yielding to professional duty and law... He remains
high even in the face of difficult personal circumstances. Just
imagine his condition when he understood that he had only
been a pawn in the game of others. For some people, there
is nothing sacred...

In the 19th century, we dive into the remarkable scientific
discoveries with innovations introduced into economic, social
and cultural spheres. Anton Chekhov followed these ones and
had great hopes for them. Thus, the character of the story
entitled ‘My life’ [9] reflects on physical, mental, productive and
unproductive labor, as well as a just world order.

‘The Cherry Orchard’ is the play devoted to the technological
advances [9]. However, not all accomplishments should meet
immediate support. According to Anton P. Chekhov, progress
is linked to justice and implementation of the ethical principle
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of doing good. Properly set goals allow us to understand
a well-known statement from ‘A Dreary Story’ by Chekhov
saying that science is the most important, the most splendid,
the most essential thing in the life of a man... This is what
a professor of medicine thinks. In spite of the years lived as well
as positive and negative personal experience, the professor is
sure that medicine is the best science, doctors are the best
people, and medical traditions are the best ones.

Healthcare technologies have significantly changed in
the past 100 years (owing to the development of effective
medicines, diagnostics means, minimally invasive surgeries,
etc.). It seems that the majority of industry issues must
have been solved if not all of them. However, the issues
of providing access of general public to high technologies
and fair distribution of healthcare resources are being widely
discussed today. A. Chekhov notes that the process is not
linear.

The memoirs of contemporaries about the writer, the
writer’s correspondence with friends, colleagues, and family
members are also of great value for understanding Chekhov’s
ethics.

Anatoly F Koni, a renowned lawyer and a forensic orator,
described the people around the writer as follows: ‘Enough
phosphorus but no ferrum’ (only a doctor could use the
comparison!); ‘What we need is temperament but not
apathy’ [11].
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