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FEATURES OF TEACHING HYGIENE IN THE MEDICAL UNIVERSITY CONSIDERING SPECIALIZATION
AND DIGITALIZATION
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The issue of organizing the teaching of hygiene considering specialization of the medical university faculties is relevant in the context of digitalization. Proficiency
in digital skill determines the modern professional physician’s competitiveness. The paper provides analysis of the use of digital technologies to study the relevant
issues of hygiene. Educational process at the Department of General Hygiene of the Voronezh State Medical University is built on the principle of uniformity and
consistency. Professional educational trajectory, including that on digital platforms, considers the teaching continuity, from fundamental theoretical subjects to
clinical and specialized ones. Within the framework of educational process, issues of special hygiene, such as specifics of structure and use of medical institutions,
features of professional activity of physicians of various specialties, are considered. Conventional methods to teach hygiene are supplemented with the differentially
used innovative teaching techniques. The business game method is successfully used by the future clinicians to master the topic “Food Poisoning”. The method
of creating educational videos for visual demonstration of laboratory work can be used in distant learning. The digital learning method demonstrates the possibility
of using advanced digital devices and internet-based technologies in preventive medicine. It seems necessary to further improve the educational process at all the
faculties as educational and professional standards, as well as the academic passport for Hygiene, are updated.
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OCOBEHHOCTWU NPENOAABAHUA TMIr’MEHBI B MEOULIMHCKOM YHUBEPCUTETE
C YHETOM NPO®UJIbHOCTU U LN®PPOBUIALINN

T. E. ®eptukosa =, H. 0. YepHbix, E. M. Menwvxosa, A. B. Ckpebresa, L. W. NnbuHa, P. O. XaTyaes, M. B. Bacunbesa
BopoHexxckuii rocyaapCTBeHHbI MeanUMHCKUIA yHBepcuTeT nvenn H. H. BypaeHko, BopoHex, Poccust

Mpobnema opraHv3aLmmn npenofaBaHns rUrvieHbl C y4eToM NPOMUIBHOCTY (haKkysTETOB MEANLIMHCKOrO YHUBEPCUTETA aKTyasibHa B YCNIOBUSX LiiDpoBM3aLImMM.
BnageHvie udpoBbIMI HaBbIkaMi ONPEAENeT KOHKYPEHTOCNOCOOHOCTL COBPEMEHHOMO Bpada-npodeccroHana. B ctatee npoBeaeH aHanma ncnonb30BaHus
LMPOBbIX TEXHOMOMNIA A1 M3yHeHst MPOIIbHBIX BOMPOCOB rvreHsl. ObpasdoBaTesbHbIi MpoLece Ha kadenpe obLLEe rrvieHbl BOpoHECKOro rocynapcTBeHHOrO
MEeLVLIMHCKOrO YHMBEpCHUTETa MOCTPOEH MO MPUHLMMY CUCTEMATUYHOCTI 1 NocnefoBatensHOCTU. MpodeccroHanbHo-o0bpasoBaTenbHas TPaeKTopKIst, B TOM HMChe
Ha umdpPOoBbIX MnaThopMax, yHMTbIBAET NMPEEeMCTBEHHOCTb MpenofaBaHns OT (yHAAMEHTaNbHBIX TEOPETUHECKMX OUCLMMINH K KIMHUYECKUM 1 NPOGMUIBHBIM.
B y4e6HOM npoLiecce paccmaTprBatoT NpobeMbl HaCTHOM M reHbl, Take Kak crnieumdyka yCTPOMCTBa 1 SKCrTyaTaLyv MeAVLIMHCKIX OPraHn3aLmiA, OCOGEHHOCTI
NpPodeccroHanbHOM AeATENbHOCTI BPaYei pasinyHbIX cneupansHOCTeN. TpaauLMoHHbIe METOAVKIA NMpenofaBaHns rrieHbl 4OMOMHeHb! AndhepeHLMpoBaHHO
1CNONb3YEMbIMY MHHOBALMOHHBIM METOAaMM 0by4eHus. MeTon AenoBOM Urpbl YCNELHO NPUMEHSOT A1 OCBOEHUS TeMbl «[T1LLeBble OTpaBneHns» OyayLive
BpaYn-KIMHULMCTbI. MeTon co3paHust y4ebHbIX BUAEOMUIBMOB AN HarNsAHON AEMOHCTpaUm nabopaTopHbIX paboT MOXET ObiTb MPUMEHEH B Crydae
LNCTaHLMOHHOIO 06y4eHns. MeTop, LM poBoro 0bydeHist MokasbiBaeT BO3MOXXHOCTY UCTOSIb30BaHNS COBPEMEHHBIX LIMEPOBbIX YCTPOWCTB U MHTEPHET-TEXHONOMIA
B MPOUNaKTMHecKon MeauLmHe. [NpeacTaBnseTcs HeoOXoQMMbIM AaslbHENLLIEE COBEPLLEHCTBOBAHME 00Pa30BaTelbHOro MPOLIECCa Ha BCex haKymsreTax Mo Mepe
06HOBNEHNS1 06Pa30BaTeNbHbIX 1 MPO(ECCUOHANBHBIX CTAHAAPTOB, a TakXe NacropTa Hay4HOW creumanbHOCTW «furveHas.
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The main preventive discipline, hygiene, plays an important role
in forming the worldview of modern physician. Teaching the
academic discipline “Hygiene” at the Department of General
Hygiene of the Voronezh State Medical University (VSMU)
is organized in accordance with the faculty specialization
and digital technology. The use of digital environment when
studying hygiene is associated not only with the demands
of society, but also with the young generation’s need for
information acquisition and exchange, self-organization and
self-development. Information technology in the field of public
health and preventive medicine opens up new opportunities
for future specialists, minimizes the risk of making mistakes

when working. Implementation of advanced developments into
educational process via special programs and services makes
it possible to improve the students’ creative and research
abilities, enhance motivation to study.

The study was aimed to characterize the features of organizing
the teaching of hygiene at the Department of General Hygiene
of VSMU taking into account specialization of the medical
university faculties in the context of digitalization.

Theoretical (analysis, comparison, and compilation of data
reported in scientific, methodological, and educational
literature) and empirical (monitoring certain aspects of teaching
and educational technologies used for students at various
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medical university faculties during lectures and practical classes
on hygiene, as well as during extracurricular activity) methods
were used during the studly.

Educational process for the academic discipline “Hygiene”
is built in accordance with the competencies set out in the
Federal State Educational Standards of Higher Education
(FSES HE) 3+ and employment functions of Professional
Standards for specialties. Improvement of employment
functions is inseparably linked with digitalization. Further update
of educational standards and the specified universal, general
professional and digital competencies, as well as orientation
on professional standards for specialties, will make it possible
to improve methodological approaches to teaching [1-4].

Digital educational technologies at the Department of
General Hygiene of VSMU

The main digital resources used in distance learning at the
Department are the Webinar video communication service
(Alex Alpern; Russia) and the Moodle digital environment
(Martin Dougiamas; Australia). Teaching using the Webinar and
Moodle digital platforms constitutes up to 30% of the subject
complexity. The Moodle platform enables automatization of
a significant number of classes on the subject at various faculties
and creation of a common information space for students and
teachers combining conventional forms of training and the use
of information and computer technologies [5-10].

In Moodle, a training course being a combination of training
modules and comprising lectures, practical classes, interactive
control elements (tests, situational tasks, forums), interactive
links to information resources was developed for each faculty.
The benefits of such system are as follows: possibility to study
the material in own pace, identification of weaknesses and
gaps requiring special attention. Teachers can continuously
monitor the process of mastering the educational materials
and, therefore, more effectively manage the teaching process.

On the other hand, teaching the academic discipline
“Hygiene” using digital technologies at various faculties has
some features. Thus, the use of the digital element “Seminar”
when studying the module “Hygiene of Medical Institutions”
involves different scenarios. The features of engineering dental
specialty institutions are studied at the Faculty of Dentistry,
pharmacy projects are considered at the Faculty of Pharmacy,
while medical institutions for the specialty are studied at the
faculties of general medicine and pediatrics. Students are offered
to create their own projects, discuss them on the platform, and
choose the best one. The system continuously monitors user
activity and prepares reports on their participation.

Organizing educational process at the department
considering specialization of the medical university
faculties

Teaching hygiene is oriented on training of primary care
physicians, preventive medicine physicians, and pharmacists.
According to FSES HE 3+ and the curriculum, 252 h or seven
credit units are allocated per subject at the faculties of general
medicine and pediatrics.

Faculties of general medicine and pediatrics

The lecture course on hygiene at the Faculty of General Medicine
(12 lectures) includes issues related to hygiene of ambient air,
water, water supply, nutrition, labor, children and adolescents,
as well as hospital hygiene. The fuller lecture course at
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the Faculty of Pediatrics consisting of 14 lectures makes
it possible to further elaborate the questions concerning hygiene
of children and adolescents, in particular, health indicators
of children and adolescents, health groups, methods to
assess and estimate physical development, hygienic principles
of organizing academic work at school. In all lecture courses
attention is paid to the regional specifics of the ambient air
quality, as well as climate-related factors, natural waters used
to ensure water supply of Voronezh and the region. The content
of the courses includes using the data from digital platforms
of Rospotrebnadzor and practical healthcare structures.

Faculty of Dentistry

Students at the Faculty of Dentistry are taught hygiene for
108 h or three credit units. The curriculum provides for
five lectures. Ten lecture hours at the Faculty of Dentistry,
in contrast to 24 and 28 h at the faculties of general medicine
and pediatrics, do not make it possible to fully describe
the hygienic significance of environmental factors. Digital
educational materials, in particular, original educational
videos provided on the Moodle platform, allow students to fill
the gaps. One of the lectures on the subject is dedicated to
hygiene of dental specialty institutions and professional hygiene
of dentists. Monitoring of the hygienic regulatory documentation
is accomplished by using online resources and digital library
systems. Digital content makes it possible to consider hygienic
requirements for engineering, instrumentation and equipment
of dental clinics in the up-to-date format, enables assessment
of occupational hazards and diseases typical for modern
dentistry. Furthermore, hygienic characteristics of water as the
most important environmental factor in terms of its chemical
composition are provided during lectures for dental students.
It is reported that water can be the cause of endemic fluorosis
and caries. Emphasis is placed on the quality of water
in the Voronezh region, since water contains elevated levels
of hardness salts, as well as iron and manganese, which
requires the use of specific methods of water treatment and
dispatching.

Faculty of Preventive Medicine

The academic discipline is most complex in the 2nd and 3rd
year students of the Faculty of Preventive Medicine: 324 h or
nine credit units. The lecture course consists of 12 lectures.
The quantitative format of the lecture course at the Faculty of
Preventive Medicine is similar to that for students of the Faculty
of General Medicine, which, in our opinion, is insufficient. The
basics of discipline, propedeutics of hygiene, without which
high-quality training of the hygienic physician or epidemiologist
is impossible, are taught at the Department of General Hygiene.
A preventive medicine physician should be able to identify
causal relationships between the changes in sanitary and
epidemiological situation and health indicators of the population.
Students at the Faculty of Preventive Medicine become
familiar with the hygienic assessment methods, characteristics
of various environmental factors and fundamentals of social and
hygienic monitoring during classes and lectures on hygiene.
Teaching the special academic discipline “Social and Hygienic
Monitoring and Health Risk Assessment” in the fifth year allows
them to master information and internet resources of the social
and hygienic monitoring system. Students are taught to find
and analyze information, including legislation and regulatory
documents, in accordance with the professional task. The
students are provided access to electronic databases of the
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Rospotrebnadzor institutions, they work with the professional
document search engine.

Given the faculty specifics, special attention is paid
to preventive medicine methodology and hygienic standardization
of chemical and physical factors. The common patterns
of hazardous substances behavior in the biosphere, as well
as combined and complex effects of chemical and physical
factors on the body, are considered within the framework
of environmental quality management. As for hygienic
diagnosis of public health and environment, information
is provided on toxicology of polymeric materials and sanitary
hygienic expertise of products made of such materials. Part
of the lecture course is devoted to teaching the scientific
principles of healthy lifestyle, fundamentals of mental hygiene,
hygienic aspects of physical activity and tempering, hygienic
requirements for organization of work and rest, diet taking
into account the body’s biorhythms. The issues of generating
the health-preserving educational process are considered,
specifically hygienic requirements for using computer and user
risk factors.

We consider it expedient to address the today’s pressing
hygienic issues resulting from scientific and technical progress
and included in the existing academic passport for 3.2.1.
Hygiene, such as aspects of information and analytical hygiene,
hygiene of health preservation, in the lectures for future experts
in preventive medicine.

Faculty of Pharmacy

Three lectures at the Faculty of Pharmacy with the overall
complexity of the Hygiene academic discipline of 72 h or two
credit units involve only a general review of basic hygiene
issues given the fact that teaching the subject is aimed
to make students familiar with the common patterns of influence
of environmental factors, working conditions and schedule
of employees of pharmacies and pharmaceutical enterprises
on the body. One lecture on the specialty is devoted entirely
to the fundamentals of sanitary improvement of pharmacies and
occupational hygiene of pharmacists, including occupational
hazards, occupational diseases of employees, arranging health
promotional activities. Information about the issues included
in the curriculum is available from the Moodle digital educational
environment.

Thus, mastering the academic discipline “Hygiene” by
the students takes place considering the specifics of different
faculties. The common trends imply reduction of lecture hours
and increasing the time for practical classes and extracurricular
work. For example, students learn the issues related to hygiene
of soil on their own due to reduction of lecture hours on the
discipline. Work continues on updating the lectures considering
the issues that are most difficult for students aimed at improving
the teaching of academic disciplines.

Innovative methods to teach hygiene within the
framework of competence-based approach
to teaching

In today’s conditions of competence-based approach
to teaching working with students involves implementation
of modern teaching methods into educational process,
including interactive methods [11-24]. The latter are aimed
to improve the students’ motivation toward educational and
professional activities. Conditions have been created at the
Department for manifestation of the creative initiative that
forms and develops the interest for academic discipline and

stimulates self-search for necessary information. We use
various pedagogical techniques that contribute to organization
of the students’ joint action under conditions simulating the
real situation. One of the methods to ensure the students’
active learning is the method of situational tasks or the case-
study method based on assessing and resolving a problematic
situation. The students are offered to think about a real situation
that not only reflects certain practical issue, but also actualizes
some body of knowledge needed to solve the problem.

One more pedagogical technology represents working
in small groups allowing the members to improve their
educational interest and master business communication.
Students develop critical thinking when working in groups
(teams), which implies the abilities to acquire data, compare,
match the data to the earlier studied phenomena, build
the logic of evidence-based solution of the problem under
consideration, etc. Small training groups construct new
knowledge together, they do not acquire ready-made
knowledge. The teacher’s task is to involve all students into
generating a real work product together. Laboratory work
enabling integration of theoretical knowledge and practical
skills is an example of such training. Students united in small
groups do laboratory work with the teacher’s advisory and
methodological assistance.

Business (role-playing) games make it possible to involve
all students and ensure group cohesion. Educational material
is effectively mastered, communicative and social skills and
abilities necessary for mastering future profession are formed.
A business game for the section “Hygiene of Nutrition” on the
topic “Food Poisoning” is an example [25], which is targeting
general practitioners and pediatricians. Its essence lies in
formulating a preliminary diagnosis by the clinician based
on the anamnestic data and the “patient’s” complaints. The
teacher’'s task is to distribute functions among students
of the group in the business game. The teacher promotes
developing the skills of interviewing the affected individual,
helps to establish a correct diagnosis by asking additional
questions, guides the “physician’s” thoughts during
differential diagnosis of food poisoning, notes students,
who are the most competent when playing their roles in the
business game.

Active methods to acquire knowledge also include making
movies vividly demonstrating educational content. Videos
prepared by teachers and students together are considered
to be the best variant. In doing so, high students’ commitment
to selection and presentation of materials on the issue
is formed. Hyperlinks to videos are hosted on the Moodle
platform. Discussion of material can be arranged in addition
to watching a video. During the discussion the teacher can
figure out various viewpoints on the issue and guide students
to the right conclusion from the discussed issue in a well-argued
manner. Active discussion makes it possible to organize the
knowledge and draw conclusions correctly.

The above allows us to draw a conclusion about
differentiation of students’ training at the Department of General
Hygiene of VSMU. The issues of special hygiene (for example,
hygiene of dental specialty institutions, hygiene of pharmacies
and pharmaceutical enterprises, etc.) are in more detail analyzed
for students of appropriate faculties. During practical classes
at the faculties of general medicine and pediatrics hygienic
requirements for project documentation of medical institution
are considered, that of dental clinic are considered at the
Faculty of Dentistry, of pharmacy at the Faculty of Pharmacy;
standards for the design of various construction objects are
considered at the Faculty of Preventive Medicine.
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Hygiene teaching update in accordance with the updated
standards and legislation

The educational process organization is compliant with the
requirements of educational and professional standards for the
specialties available at the university, which enables developing
a hygienic way of thinking and acquisition of solid knowledge
on the academic discipline “Hygiene” by students. The research
fields set out in the academic passport for 3.2.1. “Hygiene” are
considered.

However, the today’s standards of training physicians do not
fully take into account the latest trends in hygiene development,
its achievements, new methodological and informational
approaches, as well as the technology to provide sanitary
and epidemiological well-being of the population. We believe
that further update of educational and professional standards
for specialties will enable orientation to the relevant issues
of medical practice, which, in turn, will improve the quality
of educational process in the medical university. The thematic
plan should be revised taking into account socio-economic
changes in society, changes in the regulatory framework
governing the activities of the sanitary and epidemiological
service, adoption of new laws and/or amendments related
to the living environment.

Compilation of the work programs of academic disciplines
for various faculties makes it possible to clearly define the issues
taught within the framework of a single discipline considering
the knowledge acquired by students when learning the
preceding disciplines, thereby outlining the systematic nature
and sustainability of teaching. The professional and educational
trajectory of future hygienists and epidemiologists takes into
account the teaching continuity from fundamental theoretical
disciplines to clinical and relevant for the specialty ones [4, 26, 27].
Hygiene arms students with the basic knowledge essential
for further formation of qualified specialists in preventive field
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