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THE ESTABLISHMENT AND EVOLUTION OF PREVENTIVE MEDICINE DISCIPLINES
AT THE BURDENKO VORONEZH STATE MEDICAL UNIVERSITY

Yesaulenko IE, Samodurova NYu &
Burdenko Voronezh State Medical University, Voronezh, Russia

Currently, the level of training of preventive medicine specialists has great practical importance: it shapes the sanitary and epidemiological welloeing of not only
individual regions, but the country as a whole. The talent foundry that raises such specialists in Voronezh Oblast, with proper qualifications, is the Preventive Medicine
(PM) Faculty of the Burdenko Voronezh State Medical University (VSMU). This article reviews the key stages of establishment and evolution of preventive medicine
there, analyzes the historiographical data and the accumulated experience as it is presented in the archives. The PM faculty of VSMU is one of the youngest
in the university; it possesses high potential for development, and specialists with education in this field are sought-after in the modern society. Qualified researchers
and professors, and a solid educational, methodological, and applied research base enable training of highly skilled hygienists and epidemiologists. Longitudinal
and transverse collaborations within scientific communities allow sharing experiences and expansion of the boundaries of research-related interaction. The
presented data emphasize the importance of training medical and preventive care professionals, given the variety of specialties and the need for specialists in this
field whose qualifications meet the current requirements and the specifics of demand on the part of practical healthcare.

Keywords: hygiene and sanitary school, preventive medicine, hygiene, epidemiology, prevention, contribution of scientists, organization departments
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CTAHOBJIEHME NOAIroTOBKN CTYOEHTOB MO HAMPABJTEHUIO «MEAUKO-NMPOPUNAKTUHECKOE AEJ10»
B BOPOHE>XKCKOM MEANLIMHCKOM YHUBEPCUTETE UMEHW H. H. BYPOEHKO

. 3. Ecaynerko, H. HO. Camopyposa ™
BopoHexXckuii rocyaapCTBEHHbI MEANLIMHCKUIA YHUBEpeuTeT nvenn H. H. Bypaerko, BopoHex, Poccus

Celyac 601bLLUOe MPaKTUHECKOe 3Ha4EHNE MEET YPOBEHb MOArOTOBKY CMeLManncToB MeAVKO-MPOMUNaKTUHECKOro NPOMUAS — OT HEro 3aBUCUT CaHUTapPHO-
aNMAEMMONOrnyeckoe 6narononyyme He TONMbKO OTAENBHOrO PernoHa, Ho 1 CTpaHbl B LienoM. KysHuLen KBanmuumpoBaHHbIX CreLmanincToB 3Toro npoduns
Ha BopoHexcKol 3emne SBAseTcs Megnko-NpomMUIaKTNHECKuin darkynsteT BOPOHEXCKOro rocydapCTBEHHOMO MEOULIMHCKOrO yHBepcuTeTa uvenn H. H. BypaeHko.
B ctatbe paccMOTpeHbl OCHOBHbIE STanbl CTAHOBMEHWS MeaMKO-NpodunakTu4eckoro Hanpasnenus 8 BIMY nvenn H. H. Bypaerko. MNpeacTasneH aHanna
1cToprorpatUHecKNX AaHHbIX, HAKOMIEHHOO CTOPUYECKOM HayKOW OMbiTa Mo apxvBHbIM MaTepuanam. Meanko-npodunaktnieckuin haxynstet BIMY nmenn
H. H. BypaeHko sBnseTcst oaHuM 13 Hanbosiee Monogbix PakynsTETOB YHYBEPCUTETA C BbICOKMM MOTEHLMAIOM PasdBuUTHA 1 BOCTPEOOBAHHOCTY CNELManmcToB
[aHHOro NPoduAsA B COBPeMeHHOM obLLiecTBe. KBannduuMpoBaHHble Kaapbl Hay4YHO-Mefarormyeckoro coctasa, CubHas y4ebHO-MeToanYecKas 1 HayYHo-
npakTnyeckan H6asa No3BONSIOT OCYLLECTBAATb MNOArOTOBKY KBaMPULMPOBAHHbIX CMNELManMcToB B 061acTy rurieHbl 1 anugemuonorim. MNpogonsHele
1 nonepeyHble Konnabopauum B Hay4HbIX COOOLLECTBAX MO3BOSISOT 0OMEHMBATLCS OMbITOM U PaCLLIMPSTh MPaHKLbl HAYHHOrO B3avMOLencTBYs. MNpencTaBneHHble
[aHHble NOAYEPKNBAIOT 3HAYMMOCTb MEAMKO-MPOUNAKTUHECKOro HanpaBneHns NOAroTOBKM CNeLmanvMcToB Npu CyLLLECTBYIOLLEM pa3Ho0bpasni HayYHbIX
cneuvanbHOCTEN U NOTPEBHOCTL B cneumanicTax aToro npodunsi, OTBeHatoLLMX 3aia4aM HOBOroO BPEMEHN 1 TPeboBaHMSIM NPaKTUHECKOro 34PaBOOXPaHEHNS.

KntoueBble cnosa: CaHUTapHO-rnrneHn4eckKasa Lwkona, MeﬂMKO-I’IpOd}V]J‘IaKTVI‘-{eCKI/IIh, rmryueHa, snngeMmonorug, I'IpOCbIAJ'IaKTIAKa, BKag y4eHblX, CTPYKTYPHbIe
nogpasneneHns

BnaropgapHocTu: aBTOpb! 6narofapsaT 3aBefyoLLyO My3eHO-BbICTaBOYHBIM KOMMIEKCOM W PYKOBOAVITENEN CTPYKTYPHbIX MOApasaeneHnii Meayko-npodmnakTieckoro
dakynsreta BIMY mnmenn H. H. BypaeHko 3a npefocTaBneHHble A8 aHanma3a faHHble, NHTePeC K UCTOPUM CTaHOBNEHWS MeaVKO-NPpOdUIakTU4ecKoro
HanpaenenHust B BTMY umenn H. H. BypaeHko.

Bknag aBTopoB: V. 3. EcayfieHko — KoHLenuust 1 ansaink uccnegosaris; H. FO. CaMoaypoBa — aHanva 1 MHTeprpeTaums pesysistartos, NoaroToBKa pyKommcy;
BCe aBTOPbI O3HAKOMUAICH C PE3yrsTaTamu PaboTbl 1 OA0GPUIN OKOHYATENbHbIA BapUaHT PyKOMMCK.

P><] Bns koppecnoHpeHuun: Hatanes KOpbesHa CamogypoBa
yn. CtygeHyeckas, a. 10, r. BopoHex, 394036, Poccus; nataly.samodurov@yandex.ru

Cratbsi nonyyeHa: 02.08.2024 Ctatbsi npuHaTa K nevatu: 08.08.2024 Ony6nukoBaHa oHnaiiH: 19.09.2024

DOI: 10.24075/rbh.2024.102

In September 2024, Burdenko Voronezh State Medical
University (VSMU) will celebrate the 20th anniversary of one
of its divisions, the Preventive Medicine (PM) Faculty. Back
in 2004, the faculty was established as a response to the demand
and need for specialists in the field of general medical care
and prevention specialists who could prevent the occurrence

and spread of both infectious and non-communicable diseases,
and control compliance with the legislation related to consumer
protection.

Twenty years ago, VSMU admitted students to the PM
Faculty for the first time, and six years later, in 2010, issued
diplomas to the 49 educated epidemiologists and hygienists.
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History of establishment of sanitary and hygienic
curricula at VSMU

The PM Faculty's roots go back far into history of the Voronezh's
medical university and are closely entwined with its evolution.
In June of 1930, under the Resolution of the Council of People's
Commissars of the RSFSR, the medical faculty of Voronezh
University was transformed into the Voronezh Medical Institute.
[t consisted of only two faculties, general medical care and
sanitary-hygienic [1, 2].

In 1931, Tikhon Yakovlevich Tkachev, professor and
doctor of medical sciences, initiated establishment of a sanitary
faculty in VSMU; professor Tkachev became the dean
of this faculty and remained in this capacity for over 10 years.
Tikhon Yakovlevich has an outstanding record: being one of the
founders of the national healthcare system, he was the head
of the Department of Central Institute for Advanced Medical
Training and the Department of Healthcare Organization and
History of Medicine (1941-1963) at VSMU, worked as the
sanitary inspector of the People's Commissariat for Healthcare
of the USSR, and a member of the editorial board of the
Hygiene and Sanitation journal (1939-1940), lead an active
public life and participated in the Pirogov Congresses, was
appointed deputy at the Supreme Soviet of the USSR, and
wrote one of the country's first textbooks on social hygiene.
Tikhon Tkachev published over 120 articles, monographs,
and textbooks [3, 4], and supervised preparation and defense
of more than 20 theses seeking the ranks of candidates
and doctors of sciences. For his scientific and pedagogical
achievements, professor Tkachev received two Orders of Lenin
(highest awards in the USSR) and several medals.

The curriculum of the sanitary and hygienic faculty was
different from that of the general medicine faculty from the
very first course. The former included higher mathematics,
fundamentals of technological chemistry, communal and food
hygiene, occupational hygiene, and occupational diseases.
The students were given knowledge enabling them to assess
the impact of environmental and industrial factors on the
development of occupational pathology.

The Sanitary and Hygienic faculty existed for eleven years,
but with the beginning of the Great Patriotic War of 1941-1945,
priorities changed. It was merged with the Medical and Pediatric
faculty with the aim to provide accelerated training to surgeons,
anesthesiologists, traumatologists, infectiologists — medical
professionals highly sought-after during wartime. Talented
scientists and teachers continued to work at the departments;
their efforts not only laid the foundation of preventive medicine
in the Voronezh region but also contributed to the sciences
of hygiene and epidemiology.

At VSMU, the founders of the medical and preventive care
discipline were distinguished scholars M.l. Shtutzer, P.P. Mufel,
E.A. Shepilevsky, and V.A. Pokrovsky.

In 1921, microbiologist and epidemiologist M.l. Shtutzer
established and chaired the Department of Hygiene and
Microbiology at the Medical faculty of VSMU, and founded
the Voronezh Bacteriological Institute. His research advanced
microbiology. M.I. Shutzer authored about 80 scientific papers;
the most popular of them were "A new variety of para dysentery
bacilli" and "About bacterial flora of the intestinal canal
of cholera patients."

P.P. Mufel, who graduated from the Medical faculty of the
Yuriev (Derpt) University in 1909, became an epidemiologist,
a sanitarian (1918), a doctor of medicine (1924), a professor
(1936), and an honored Scientist of the RSFSR (1947).
In Voronezh, he simultaneously chaired two departments, the
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Department of Epidemiology (1936-1943) and the Department
of Infectious Siseases (1941-1942, since 1943), and was
also the vice principal of the VSMU. The research efforts
of P.P. Mufel were summarized in "The experience of studying
the epidemiology of malaria according to the survey of the
Voronezh province" (1927), "Guide to the epidemiology
of malaria" (Voronezh, 1936), "Prevention of infectious diseases
in rural areas" (1945).

E.A. Shepilevsky became the first head of the department
of General and Experimental Hygiene of the Medical faculty
of VSMU, and held the position from November 1918 through
February 1920. He published over 30 studies covering various
aspects of hygiene and epizootology.

V.A. Pokrovsky graduated from the Sanitary faculty of the
VSMU in 1931; he was an honored worker of the occupational
hygiene sector of the Institute of Social Health of the Central
Black Earth Region (1931-1933), worked as an assistant
at the Department of Hygiene of VSMU, fought in the Great
Patriotic War as a military doctor. After the War, he chaired
the Department of Hygiene of VSMU from 1948 to 1980, and
after this tenure was a professor therewith. His research efforts
investigated the problems of hygiene and toxicology of organic
synthesis. In 1948, he founded a scientific school studying
the hygienic issues of public healthcare, and was the director
of this school. V.A. Pokrovsky authored over 300 scientific
works, including the "Textbook of Hygiene" (1961, 1979)
for medical students [5, 6].

These were the outstanding scientists who gave rise to the
faculty, enduring all the difficulties of war and post-war years,
all the hardships, understaffing, lack of educational materials,
unavailability of lecture halls and practical classrooms, and
remaining firmly convinced that they were doing something
very important. Teaching doctors, these professors shared
invaluable experience and knowledge in the fields of epidemiology,
hygiene, and sanitation.

The Great Patriotic War set new essential tasks before the
country's healthcare system: it had to provide qualified medical
assistance to the wounded, sick soldiers and commanders
of the Soviet Army, ensure sanitary and epidemiological well-
being of the military and civilians, and protect their health [7-9].

In wartime, VSMU trained doctors at an accelerated pace
both for the Soviet Army and for civilian hospitals, and worked
extensively to guarantee a good sanitary and epidemiological
status overall. By the beginning of the Great Patriotic War, there
was a well-organized sanitary and anti-epidemic service staffed
with qualified personnel in the Voronezh Oblast.

The War became a hard test for the entire Soviet healthcare
system, and especially for its sanitary and epidemiological
component. The sanitary units of the Voronezh Oblast, as well
as those anywhere else in the country, passed this test with honor.

When the War broke out, the epidemiological situation
in Voronezh Oblast became dire: many sanitary professionals
were drafted into the army, and the path of mass migration
of the country's population ran through this area. The roads,
railway stations, and hythes of the region were crowded with
people, which raised the risk of outbreaks [10].

Despite certain adverse conditions that favored the spread
of various epidemic diseases, there were no severe epidemics
during the War. To a large extent, this success stemmed from
the preventive nature of Soviet healthcare. Sanitary and hygienic
evacuation points were opened along the migration routes, and
sanitary control posts worked at large railway junctions [11].

Thanks to the active participation of all medical workers,
the constant assistance rendered by the local Party and
Soviet authorities as well as the general public, the sanitary
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and epidemiological service of Voronezh Oblast successfully
discharged its responsibilities during the difficult war years,
even considering lack of laboratories, disinfection equipment
and transport, understaffing, inadequate supply of antibacterial
drugs, disinfectants, and laboratory equipment. Throughout
the entire Great Patriotic War, the sanitary and epidemiological
status of the region's population remained good [12].

Medical and preventive care education, research efforts,
and sanitary awareness of the population: current state

The Sanitary and Hygienic faculty was closed in 1941, and,
over time, the need for medical and preventive care specialists
became acute. In 2004, the city of Voronezh lacked 246 such
specialists, while the mean age of those who worked in this
field was 50-54 years; in other regions, the situation was similar.
That need made it clear the respective faculty had to resume
operation.

In 2004, the Preventive Medicine Faculty opened its doors
at the VSMA named after N.N. Burdenko. From then on, the
university has been teaching specialty 32.05.01, "Medical
and preventive care." L.E. Mekhantieva, professor, Doctor
of Medical Sciences, an Excellent Healthcare Worker, awardee
of the Golden Fund of National Science exhibition, became
the dean of the faculty. A.l. Potapov, General Director of the
Erisman Federal Research Center, and A.S. Faustov, professor,
head of the Department of General Hygiene, contributed
immensely to its relaunch. Today, the MPC faculty of VSMU has
trained several generations of epidemiologists and hygienists,
specialists sought-after in different parts of our country. All
professors teaching at the university participate in the education
of highly qualified sanitary doctors, but those giving them most
of their professional skills and abilities work at the Departments
of the Preventive Medicine Faculty.

Currently, the head of the PM Faculty is N.Yu. Samodurova,
Candidate of Medical Sciences, Associate Professor, accredited
expert of the Federal Service for Supervision in Education
and Science. She was in the first batch of graduates after
revival of the faculty; today, under her leadership, it continues
to expand and develop, and successfully carry out its primary
tasks in the field of medical and preventive care education.
There are 10 departments to the Faculty: the Department
of Hygienic Disciplines, the Department of Dermatovenerology
and Cosmetology, the Department of Infectious Diseases, the
Department of Disaster Medicine and Life Safety, the Department
of Medical Prevention, the Department of Microbiology, the
Department of General Hygiene, the Department of Pedagogy
and Humanities, the Department of Phthisiology, and the
Department of Epidemiology.

One of the most important tasks set before the PM Faculty
today is to popularize healthy lifestyle based on the meaningful
attitude of students to their health, and to the health of the
population in their further professional life. Every year, staff
and students of the PM Faculty organize and take part in the
conferences and events dedicated to the topics of health
preservation.

In cooperation with public organizations and healthcare
institutions, the faculty educates university students and
schoolchildren about prevention of infectious and mass non-
communicable diseases in the city of Voronezh and Voronezh
Oblast [13-16].

The Department of Hygienic Disciplines of VSMU was
opened in February of 2007. From the day of its foundation
to the present, the department has been chaired by Yu.l. Stepkin,
Honored Physician of the Russian Federation, professor, Doctor

of Medical Sciences, and chief medical officer at the Center for
Hygiene and Epidemiology in Voronezh Oblast. The opening
of this Department was a step towards creating the base
to train highly qualified specialists in various fields of hygiene
(food hygiene, hygiene among children and adolescents,
labor, communal, and radiation hygiene), study the factors
of the environment and habitat, working conditions, personal
hygiene, and investigate the methods of control and prevention
of non-communicable and infectious diseases. The Department
works only for the students of the Preventive Medicine Faculty.

Currently, the Department of Hygienic Disciplines is one
of the specialization departments of the Faculty; it provides
fundamental knowledge and professional skill training to the
Rospotrebnadzor personnel in the region.

Working with medical professionals in the context of the
general hygiene curriculum, future specialists participate
in control and supervisory activities, learn the specifics
of operation of enclosed spaces, buildings, and equipment
in the real-life conditions of businesses selling goods and/or
rendering services. In the testing laboratory center, they prepare
samples and do the subsequent laboratory testing under
the guidance of mentors, and perform instrumental measurements
directly at the facilities.

The Department of Dermatovenerology and Cosmetology
first opened in 1918. It was part of the Medical Faculty
of Voronezh State University, founded on the basis of the Yuriev
University, which is the predecessor of the modern VSMU
named after N.N. Burdenko.

G.l. Koppel, professor, otolaryngologist, was the first
head of the department. From 1919 onwards, it was chaired
by professor E.F. Friedman (1919-1920), professor N.N. Burdenko
(1920), assistant A.V. Rossov (1920-1925), professor V.M. Boikov
(1925-1927), surgeon professor S.S. Solovyov (1927).

From 1996 to the present, the Department of Dermatovenerology
and Cosmetology is managed by L.A. Novikova, Doctor
of Medical Sciences, professor.

Today, the staff of the department actively participates
in educational work. They continuously improve educational and
methodological materials, and master the new teaching methods.

In terms of research, the department seeks to refine
the protocols of pathogenetic therapy of chronic dermatoses.

Through the years, the team of the department has prepared
and defended seven doctoral and more than 40 candidate
theses, published five monographs, over 40 methodological
manuals (five of them approved by the Curriculum Division),
and five collections of scientific papers. Every year, the results
of the fundamental and practical research efforts are published
and reported at conferences, congresses, forums of various
levels, including international events. The department maintains
close scientific and practical ties with the leading research
institutions of the country.

The Department of Infectious Diseases has grown from
the infectious diseases course lectured at the infectious
diseases division of Voronezh State University in 1921. In 1923,
the division was reorganized into the Department of Infectious
Diseases; the first head thereof was M.l. Shtutzer, professor,
who identified a new type of dysentery bacteria, subsequently
named after him.

From 20083 to 2021, the department was chaired by Yu.G.
Pritulina, professor, Doctor of Medical Sciences, Honored
Physician of the Russian Federation, Honorary Professor
of the VSMU named after N.N. Burdenko (2022). Under her
leadership, the team was actively studying the immunological
aspects of infectious diseases, the results of this work reflected
in three candidate theses and over 350 scientific papers.
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In 2021, by the decision of the Academic Council of VSMU,
the Department of Infectious Diseases was merged with the
Department of Pediatric Infectious Diseases, the latter launched
in 1953 as an independent unit operating in the 7th Children's
Clinical Hospital of Voronezh. V.N. Goldina, professor, was the
first head of the new structure. The staff of the department
studied the impact of infectious diseases on the development
of somatic pathology in children and reported the results of this
work in five collections of scientific papers and over 127 other
publications.

S.P. Kokoreva, associate professor, Doctor of Medical
Sciences, became the head of the joint Department
of Infectious Diseases. Over the years, the unit prepared three
candidate theses, published collections of scientific papers,
organized an ongoing research workshop for students,
and has been fostering academic competitions, including
international ones. The department continues to develop
its cooperation with the leading universities of the country, and its
staff ceaselessly integrates advanced scientific achievements into
the treatment process, and formulates clinical innovations within
its specialization.

The Department of Disaster Medicine and Life Safety (DM
and LS) is the oldest among the departments of this profile
in the country. The unit, which studies the medical and sanitary
aspects of disaster relief efforts (both peacetime and wartime),
is an integral part of military medical science and practice. The
highly qualified staff of the department has been continuously
working to further refine the educational process and improve
the quality of training of specialist doctors; here, they are taught
in the traditions founded by outstanding Russian scientists,
prominent figures in the fields of military and civilian healthcare:
N.l. Pirogov, N.N. Burdenko, N.l. Leporsky, N.A. Kurshakov,
A.l. Pokrovsky, E.A. Shepilevsky, D.M. Lavrov, A.A. Afanasyey,
A.G. Rusanoy, etc.

In 2008, medical universities of the country launched
the mobilization training departments covering general
healthcare and disaster medicine in lieu of the closed military
training departments. At VSMU, this mobilization training
department was named the Department of Disaster Medicine
and Life Safety in 2014 [17].

The staff of the department organizes scientific and
practical conferences at the university on a regular basis. These
conferences are attended by the students from all medical
faculties and courses, as well as residents of the Department
of Anesthesiology, Intensive Care, and Emergency Medicine
of the VSMU's Continued Professional Education Institute. Such
professional exchange enables development and adoption
of various approaches to emergency medical care in the context
of simulated terrorist attacks, hostage situations, etc. [18].

The Department of Medical Prevention opened its doors
in June 2021. From the beginning and to the present day,
it has been chaired by T.N. Petrova, Doctor of Medical Sciences.
The establishment of a department of this profile is the first
step towards creating a unique platform for training preventive
medicine specialists.

Currently, the department is an actively developing system
of fundamental and practical medical and preventive education,
paying special attention to instilling moral values and personal
quallities, since character building is one of the most important
elements of the pedagogical activity at a university. The staff
of the department constantly takes students on tours to the
patriotic and most significant places of Voronezh.

Today, educating and shaping a competent, highly educated
doctor is not easy, but doable. The staff of the Department
of Medical Prevention is ready to work tirelessly to help students

POCCUINCKNIN BECTHUK TUITMEHBI | 3, 2024 | RBH.RSMU.PRESS

OB30P

make the right choice, find the right guidelines, and live a life
benefiting themselves and others.

The Department of Microbiology consists of 16 professors
lead by A.M. Zemskov, Honored Scientist of the Russian
Federation, Academician of the Russian Academy of Sciences,
professor, Doctor of Medical Sciences. A.M. Zemskov
chaired the department in 1985, continuing the VSMU's
glorious traditions microbiology research. Over the years, the
department's team prepared more than 100 candidate and
doctoral theses, made three scientific discoveries, registered
over 20 patents for inventions, published over 60 monographs,
32 textbooks and confidential guides, 11 encyclopedias,
manuals, reference books, submitted more than 700 articles
to journals, with over 70 of them published in international
press. A school of clinical immunology has been established
on the basis of the department.

The list of achievements of the department includes
the development and testing of mathematical methods
of interpretation of immunograms; clinical assessment of the
immune status involving lesser immunotherapy; optimization
of targeted correction protocols based on the inversion analysis
of immunograms; approbation of stepwise mono-, combined,
alternative, complex, immuno-metabolic therapy; approbation
of a simplified multilevel method of assessment and treatment
of immunopathology (electronic physician assistant) using
proprietary computer programs.

The Department of General Hygiene, like the university,
has a 105-year history.

The academic and educational traditions that have
developed in the course of the university's evolution enabled
creation of a well-established hygiene school of thought.
At different times, the department, its heads and staff alike, did
everything in their power to carry out relevant scientific research,
and the results of their efforts are inscribed in the pages
of the history of national hygiene and preventive medicine.
A special note should be made about the thrice-republished
Hygiene textbook and the Geohygiene fundamental work
by V.A. Pokrovsky, Honored Scientist of the RSFSR, professor.
A significant contribution to occupational hygiene was made
by Professor A.S. Faustov [19], who continued investigation
of the influence of harmful production factors at the
Sintezkauchuk plant. There has been written a number
of specialized textbooks for students. In 2007, the department
opened a new page: then, the position of its head was taken
by Faustov's student V.. Popov, professor, corresponding
member of the Russian Academy of Sciences, Honored Worker
of Higher Education of the Russian Federation (2022), Deputy
Chairman of the Expert Council of the Higher Attestation
Commission under the Ministry of Education and Science
of the Russian Federation (medical prevention problems),
member of two theses examination councils for specialization
3.2.1 "Hygiene," Deputy Editor-in-Chief of the peer-reviewed
scientific and practical journal "Russian Bulletin of Hygiene",
member of the editorial boards and councils of eight scientific
journals.

The department began to address new scientific problems,
including aging, students' health, and modern health-saving
and health-shaping technologies. The staff developed
Standards for Assessment of Physical Development
of Children and Adolescents in the Russian Federation; since
2019, 10 monographs have been published on this topic.
Professional burnout among medical workers was another
subject investigated, with formulation of the basis thereof.
In the field of bibliography, the department has published
indexes of abstracts of hygiene-related theses defended from
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1985 to 2010. Together with other educational organizations
and scientific institutions, the team works on the development
of products with therapeutic and preventive properties, and
those possessing pre-designed functional characteristics. The
Voronezh Nutrition Monitoring Center has been established
at the department.

Today, the Department of General Hygiene is a well-
coordinated group of like-minded people who fully devote
themselves to the education and training of students. Their
pedagogical work is characterized by continuity, which allows
claiming establishment of the Voronezh hygiene school
of thought. The department has strong ties with the leading
Russian research institutes and centers, and participates in the
work of the Federal and local problem commissions, and theses
review councils. Specialists of the department hold positions
at the editorial boards of peer-reviewed journals; they actively
participate in the work of the Voronezh regional branch of the
Society of Hygienists, Toxicologists, and Sanitary Doctors,
a Russian national non-governmental organization.

The Department of Phthisiology, like many other VSMU's
oldest departments, originates in the Yuriev University, which
was evacuated to Voronezh. Professor PI. Filosofov was the
founder of this department.

In 1969, Therapy Department of VSMU launched
a tuberculosis course, and in 1970, it became an independent
structural unit, the Department of Tuberculosis, chaired by N.S.
Tyukhtin, who remained in this capacity 2002. Through these
years, the team investigated pleural diseases, with the results
of the respective efforts presented in two doctoral and five
candidate theses, and 265 scientific papers of different levels.

In 1977, N.S. Tyukhtin founded the first specialized
department of pleural pathology in the USSR on the basis
of the Voronezh City Clinical Tuberculosis Dispensary, where
patients with pleural effusions were diagnosed and studied,
and students and doctors received extensive training.

Subsequently, from 2002 to 2008, the Department
of Tuberculosis was headed by N.A. Stogova, Doctor of Medical
Sciences, professor; after her tenure, by the decision of the
Academic Council of VSMU, the Department of Tuberculosis
was merged with the Department of Epidemiology. The new
department was named the Department of Epidemiology and
Tuberculosis, with a phthisiology course for the university's
Continued Professional Education Institute. N.P. Mamchik,
Doctor of Medical Sciences, was the gead of this department.

On September 1, 2011, the Department of Phthisiology
was made a separate structural unit, chaired by O.V. Velikaya,
Doctor of Medical Sciences, associate professor, author
of over 100 scientific papers, and holder of seven patents for
inventions. Two candidate theses were defended under her
guidance.

For excellence in the field of national education, President
of the Russian Academy of Natural Sciences awarded VSMU's
Department of Phthisiology with a diploma and the Golden
Department of Russia medal. Apart from educational and
research activities, the Department of Phthisiology introduces
advanced methods of anti-tuberculosis care into practice.

The Department of Epidemiology was established
on December 29, 2005. The main task of the department
was to train specialists (epidemiologists) for Rospotrebnadzor

institutions, the Center for Hygiene and Epidemiology in the
Voronezh Region, and medical organizations. The department
began teaching on September 1, 2006. The head of the
departmentis N.P. Mamchik, a doctor of the highest qualification
category, Honored Doctor of the Russian Federation, Excellent
Healthcare Worker, Excellent Worker of the State Sanitary
and Epidemiological Service of Russia, Honorary Professor
of the Burdenko Voronezh State Medical University, Honorary
Professor of the F.F. Erisman Federal Scientific Center
for Hygiene.

Currently, the Department of Epidemiology is a structural
unit of the Preventive Medicine Faculty, a specialization
department that trains epidemiologists. It caters to students
of the said faculty and other faculties of VSMU.

The department is actively involved in research activities,
the results of which are reflected in many publications; it also
organizes conferences, intra- and interuniversity competitions.
The main areas of scientific research are ensuring the sanitary
and epidemiological well-being and safety of the population,
health risks assessment, epidemiology and prevention
of infectious and non-communicable diseases. The results
of these efforts are reported in nine candidate and one doctoral
theses, eight textbooks, more than 50 educational and
methodological manuals, and 31 collective monograph.

CONCLUSION

The joint activity of the departments forming the Preventive
Medicine Faculty adequately fulfills the main task thereof, which
is to train highly qualified personnel to federal educational
standards and professional standards, capable of responding
to the current challenges demands of the society. From 2011
10 2022, more than 108 graduates of the faculty were employed
at the Center for Hygiene and Epidemiology in the Voronezh
Oblast and its branches, and 99 were invited to work in the
regional Rospotrebnadzor body; 81% of them continue working,
with some having joined the faculty and, ensuring continuity
through generations. The feedback from the employer received
through a dedicated survey allows assessing satisfaction with
the hires, and factor in the specifics thereof into the curricula.
Graduates of the faculty have increased the staffing rate
of Rospotrebnadzor institutions in the Voronezh Oblast
to 90.4%, reduced the share of employees of retirement age
from 34% to 16%, and raised the proportion of employees
under the age of 35 from 6% to 48%.

The data and information on the establishment and
development of the Preventive Medicine Faculty of VSMU given
in this article confirm the significance of this discipline in the
structure of medical education, adequate level of training and
high qualifications of the graduates, and the demand for them
not only in the institutions of Voronezh Oblast but in the Russian
Federation on the whole.

The development of the departments constituting
the Preventive Medicine Faculty through improvement of the
equipment and material supply, educational and methodological
base, advanced training of researchers and professors, and
continued cooperation between clusters contribute to the faculty's
growth and development evolution. And whatever difficulties
may stand in the way, the close-knit team thereof will overcome.
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ASSESSMENT OF ADOLESCENT MORBIDITY IN VORONEZH OBLAST IN 2013-2022
Kopylov AS &, Popov VI
Burdenko Voronezh State Medical University, Voronezh, Russia

Morbidity among adolescents is a significant component of the overall morbidity in Russia, since this part of the population forms the potential of the country.
Unfortunately, lately, the efforts to popularize healthy lifestyle and preventive measures, both of which entail decrease of the incidence of diseases in general, were
insufficient. This study aimed to analyze the 10-year morbidity patterns among adolescents in Voronezh Oblast, rank pathologies, and compare the findings to the
specifics of morbidity in Russia overall. We used statistical data describing diseases (types, incidence) affecting adolescents aged 15-17 in Voronezh Oblast and
in Russia; the study covered the period from 2013 through 2022. The analysis of data for Voronezh Oblast revealed a number of classes of illnesses that exhibit
significant growth and thus require special attention in the context of development of preventive measures and their implementation in educational establishments.
We have also pinpointed the regions of the Central Federal District where, in the recent years, the incidence has been growing more rapidly than in others.
The most significant rise of morbidity was registered in Voronezh Oblast. The region- and class-specific differences in the incidence of diseases should be factored
in when implementing prevention campaigns and designing more detailed medical examination routines for the adolescents. Individual approach to each case plays
an important part in slowing down the rate of morbidity, and it is crucial for the full realization of the potential of the respective efforts.
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AHANN3 3ABOJIEBAEMOCTW NOAPOCTKOB BOPOHEXXCKOW OBNIACTU B 2013-2022 IT.
A. C. Konbinos &, B. . Moros
BopoHexckuii rocyaapCTBEHHbI MEANLMHCKUIA yHUBEpCUTeT nMeHn H. H. BypaeHko, Boporex, Poccus

3aboneBaeMoCTb CPean NOAPOCTKOB 3aHNMAET BaXKHOE MECTO B CTPYKType 3abonesaemMocTv no Poccuu, Befp MMEHHO NOAPOCTKM B Hefanekom byayLiem
CTaHyT OTpakeHneM MoTeHLUuana Halle cTpaHbl. K coxaneHuto, B nocnegHee Bpems HeOCTATOYHO BHUMAHUSA yAensioT NPUOBLLEHWIO K 340POBOMY
06pagdy XK13HW, NPOPUNAKTUHECKM MEPONPUATUSAM, CIOCOOCTBYIOLLMM CHUXXEHWIO TEMMOB NpupocTa 3abonesaeMocTy. Liensto paboTbl 66110 n3y4nTts
3a60neBaemMocTb B BOpOHEKCKOI 061acT 3a AECATUNETHUI NEPUOL, BbISBUTb MPUOPUTETHBIE NMATOMOrW NMOAPOCTKOBOrO HACeNeHNs 1 BbIMOMHUTL CpasHeHe
C ypoBHeM 3abonesaeMocTt no Poccun. [Ans aHanusa ncnonb3osany orLmanbHble CTaTucTUYeckne aaHHble no 3aboneBaemMocTy cpein NogpOCTKOB
15-17 net B BopoHexxckon obnacti 1 B Poccum 3a nepriog ¢ 2013 no 2022 1. Mpw NpoBefeH CTaTUCTUHECKOro aHanmada B BOpoHeCKol 061acTy BbISIBNEHbI
[EMOHCTPVIPYIOLLME CYLLIECTBEHHbIN MPUPOCT NPUOPUTETHBIE Kacchl 3aboneBaHnii, Ha KOTopble HEOBXOAUMO 0bpaTUTbL 0COO0E BHUMaHWE Mpu paspaboTke
NPOMUNAKTUHECKVX MEPOMPUATU 1 UX BHeApeHUn B obpasosaTensHyio cpegy. Cpean obnacten LieHTpanbHoro eaepansHoro okpyra oTMeHeHbl pervioHsl
C Hanbonee BbICTPO pacTyLLei B nocneaHve rodbl 3aboneBaemMocTblo. B nocneaHne HeCKONMbKO NET OTMeYeH POCT 3aboneBaeMocTy, Mpu 3TOM OCOOEHHO
3Ha4MTeNbHbIM OH Bbin B BopoHe)Xcko obnactv. Paznnymns ypoBHel 3a60n1eBaemMocT Mo PervioHaMm 1 Kinaccam 60onesHen HEOBXOAVIMO YHMTbIBaTb MPW MPOBEAEHN
avcnaHcepusaumii 1 6onee TwatenbHbIX U AeTanbHbIX 06CnefoBaHNin NOAPOCTKOBOIO HaceneHns. Y1obbl 3ameanTb Temnbl NpupocTa 3aboneBaeMocT
NMOAPOCTKOB, AJ15 OCTVPKEHNS MaKCMasbHOIO aheKTa BaXkeH MHAMBMAYaNbHbIA NOAXOM,.

KniouyeBble cnoBa: 3a601eBaeMOCTb, AETN N NOAPOCTKU, yHalnecs, WKONbHVKK, aHann3 3abonesaeMocTu
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As shown by many researchers, the morbidity rate in the Russian
Federation (RF) is fairly high. This fact suggests implementation
of selective preventive measures that factor in the specifics
of each region of the RF. Reduction of the overall incidence
rate has always been one of the most important and significant
domestic policy tasks in our country, and development and
realization of preventive efforts enable solutions thereto [1-5].
Various sources indicate that, in general, only 25%
of school-age children are fully healthy. This figure drops
considerably among senior pupils: they develop disorders
of the musculoskeletal system, their visual acuity drops, and
digestive systems suffer disruptions [6-8]. Thus, it is necessary
to introduce adolescents to healthy lifestyle from their early
days in school, tell them about the optimal amounts of motor
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activity, and teach to adhere to such recommendations
throughout their lives [9]. Unfortunately, lately, the role of family
and parents in shaping personality of an adolescent received
insufficient attention. Often, parents lack proper knowledge
in the field of medicine and preservation of children's health, and
they do not consider it important to lead a healthy lifestyle and
thus lead the younger generation by example. It is necessary
to develop programs aimed at raising parents' awareness of
health-related matters so they could help their children to live
a healthy life [10].

Adolescence is extremely important for the development
and formation of the body in general. This is when a person has
his/her organs and systems taking their ultimate shape, and
body grows close to its limits in length [11]. This is also a period
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of significant education-related loads, when the pupil has
to learn much new information, and prepare for the next step,
studying at a higher education establishment. These factors
affect the quality of life, and can lead to various pathologies
in the future [12]. In our country, the morbidity patterns among
the youth can differ significantly between federal districts.
Investigation of the specifics peculiar to a given region
is one of the fundamental measures enabling the maximum
possible realization of the potential of the designed prevention
campaigns [13].

In the Central Federal District (CFD), 2010 to 2017, the
overall morbidity rate went down, but in Voronezh Oblast,
which is part thereof, the incidence rate grew by 18%
(per 1000 people) from 2011 to 2022. It should also be noted
that in 2010-2017, Voronezh Oblast climbed four positions
in the general morbidity territorial rating, with the increase
in percents equaling 8% [14].

As for the incidence among adolescents, Voronezh Oblast
rose up to the third place, although in 2014, it showed the
lowest level of morbidity per 100,000 population; this fact
is certainly a reason for concern [15, 16]. Recently, insufficient
attention has been paid to the study of morbidity in individual
districts of our country and a targeted analysis of the most
problematic regions with subsequent development of a set
of measures aimed at reducing the morbidity growth rate.

This study aimed to analyze the 10-year morbidity patterns
among adolescents in Voronezh Oblast, rank pathologies in this
cohort, and compare the findings to the specifics of morbidity
in Russia overall.

METHODS

By design, this was a retrospective study; we used the statistical
data on morbidity among adolescents (first-time diagnoses)
accumulated by the Territorial Body of the Federal State
Statistics Service for Voronezh Oblast from 2013 through 2022,
and the general Russian incidence statistics for the population

2017 2020 2021 2022

Years

aged 15-17 years. Incidence growth and proportions of the
diseases were calculated based on the ICD 10 definitions.
We used standard methods of statistical analysis and MyOffice
2022 software package (New Cloud Technologies; Russia).

RESULTS

The analysis of the 10-year dynamics of morbidity among
adolescents aged 15-17 years revealed a fairly high level
of this indicator. It is also important to note that over the past
few years, the incidence among adolescents has increased
significantly: from 2020 to 2022, the respective figure has
grown by about 25% (Fig.).

Studying morbidity as a whole, it is important to factor
in its structure in order to develop prevention programs
as effectively as possible. Table 1 presents such a structure
over a 10-year period, broken down by disease classes.
Therein, respiratory diseases occupy the top spots with
a noticeable margin, and within the considered period, their
incidence has grown by over 40%, which is significant. Two
other classes worth mentioning are comprised of the diseases
of the ear and mastoid process, and digestive system. The
increase for them amounted to 26.9 and 44.6%, respectively.
A significant (43.8%) growth of the incidence of diseases falling
into the Neoplasms class is the reason for significant concern,
especially considering its rate of increase and the affected
population, adolescents. At the same time, we registered
a significant drop of congenital anomalies (76.7%), with the
respective figure approaching the zero point. The percentage
of mental and behavioral disorders has more than halved, and
the number of infectious and parasitic diseases has decreased
by 40.7%. Despite the impressive increase in the overall
morbidity over the past few years, eye diseases demonstrate
a positive trend: their incidence has dropped 1.5 times,
regardless of the ever increasing availability of various electronic
devices, including to adolescents 15-17 years old. We have
also seen a significant decrease in the incidence of skin
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Table. 1. Morbidity of adolescents aged 15-17 in Voronezh Oblast in 2013-2022 (per 1000 population)

Years Growth rate, %
Classes of diseases
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2022/2013

Total, including: 912.8 | 926.1 893.8 977.2 968.8 980 963.7 914.4 983.9 | 1130.8 +23.9
Some infectious and parasitic 214 | 196 | 18 202 18 | 195 | 207 | 145 | 119 | 127 -40.7
diseases
Neoplasms 1.6 1.9 2.1 2.1 2 2.9 2.2 1.8 2 2.3 +43.8
Diseases of the blood and
blood-forming organs and certain 3.2 3.3 3.1 3.6 37 | 37 43 3.6 3.6 35 +9.4
disorders involving the immune
mechanism
Endocrine, nutritional and metabolic | 513 | 296 | 374 | 809 | 327 | 207 | 335 | 185 | 224 | 183 141
diseases
Mental and behavioral disorders 25 25.2 20.7 16.7 14.2 17.3 15.9 8.2 10.6 12 -52
Nervous system diseases 27.3 23.5 23.9 23.8 20.7 23.4 18.8 17.7 20.1 20.6 -24.5
Diseases of the eye and adnexa 52.3 53.4 47.6 45.5 47.8 50.7 51.1 35.5 30.1 34.1 -34.8
Diseases of the ear and mastoid process 36.5 38.7 51.1 53.5 46.6 46.2 45.8 43.1 44.9 46.3 +26.9
Diseases of the circulatory system 125 12.6 12.3 10 11 10.8 14.2 8.3 10.6 9.9 -20.8
Respiratory diseases 414.2 | 405.9 | 376.3 469.1 4755 | 466.4 | 457.7 464.5 | 4915 591 +42.7
Diseases of the digestive system 31.6 40.5 45 51.8 51.2 55.6 46.6 421 46.7 45.7 +44.6
t[i’;izses of the skin and subcutaneous 442 | 512 | 318 | 284 | 223 | 275 | 371 291 | 268 | 238 462
Diseases of the musculoskeletal 442 | 573 | 633 | 532 | 478 | 444 | 309 | 305 | 326 | 256 -42.1
system and connective tissue
Diseases of the genitourinary system 43.4 38.8 40.6 51.1 38.3 37.5 45.6 411 46.7 37.4 -13.8
Congenital malformations,
deformations and chromosomal 3 2.8 2.8 2.6 2.4 2.2 0.8 0.5 0.8 0.7 -76.7
abnormalities
Injury, poisoning and certain other 98.4 | 1002 | 1085 | 1102 | 1327 [139.2 [ 1228 | 1191 [ 101 | 100 +1.6
consequences of external causes

diseases and musculoskeletal system disorders, which may
indicate that the respective preventive measures were effective.
Finally, the share of nervous system disorders has dropped
by a quarter, demonstrating a positive trend.

Some patterns emerged in the comparative analysis of the
morbidity data on adolescents aged 15-17 years in various
regions of the Central Federal District and comparison thereof
with the data on incidence in Russia overall (Table 2). In general,
the incidence rate in the Central Federal District is slightly
lower than in the country on the whole, but, over the past
few years, the figure has increased significantly (by 22% from
2020 to 2022). It should be underscored that within the past
ten years, Central Federal District had the level of morbidity
higher than the Russian average: this situation was registered
in 10 out of 18 regions constituting the CFD, with Orlov Oblast,
where the morbidity level was 1.5 times higher, performing
the worst, followed by Vladimir Oblast and Tver Oblast, with
Kaluga Oblast almost on par with the latter. In 2022, the lowest
morbidity was registered in Lipetsk Oblast: compared to 2013,
it dropped by the impressive 16.1%, which is significant against
the data collected in other regions. Only the city of lvanovo has
shown an even more drastic decrease by 18%. Over the past
several years, Kursk Oblast was the leading region in terms
of morbidity per 100,000 population (adolescents); Lipetsk
Oblast took the first place only in 2022. In 2013, Voronezh Oblast
had the lowest incidence in the CFD, and by 2022 it moved
to the third place in this rating. Within the period considered,
the capital of the Black Earth Belt had morbidity growing
up significantly, by 25%. The situation was more dire only in Orel
and Yaroslavl Oblasts, where the rise was by 34% and 26.4%,
respectively. Moscow, the capital of our country, has also been
no exception: over the past three years, morbidity there has
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grown, and the increase thereof 2013 through 2022 equaled
10%. In Moscow Oblast, however, the situation is different, and
exemplary: there, the incidence decreased by 3.3%.

DISCUSSION

The analysis showed that over the past few years, the level
of morbidity among adolescents has been increasing steadily.
This fact should stimulate development of the new prevention
programs for schoolchildren aged 15-17 years that would
be aimed at arresting the growth of incidence of chronic
diseases in this population. In addition, it is necessary to factor
in the predominant classes of diseases by regions, since they
may differ area to area, and target the efforts on the groups
of pathologies that spread the fastest in order to slow down
this process.

The researchers note that the number of inaugural
diagnoses has been growing over the past few years, but
in 2020 it decreased significantly, probably due to the
introduction of measures against the coronavirus infection,
which was spreading rapidly then. Yet, the contribution
of COVID-19 to the growth of morbidity was insignificant [11].
In Voronezh Oblast, on the contrary, the incidence of infectious
diseases was dropping since 2019; from 2019 through 2020,
the overall morbidity trend was downward, but in the next few
years, it increased significantly.

Respiratory disorders are, by a wide margin compared
to other classes of diseases, the most common in Voronezh
Oblast. Over the ten-year period, their incidence has grown
significantly, which should trigger the design of preventive
measures against this pathology. Other two classes deserving
more attention are the diseases of the digestive system,
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Table 2. Morbidity of adolescents aged 15-17 (first-time diagnosis) by the subjects of the CFD in 2013-2022

Year Growth
Territory rate, %
2013 2014 2015 2016 2017 2020 2021 2022 2022/2013
Russian Federation 143754.8 | 143109.3 | 137383.8 137181.8 | 138346.1 121889 137118.7 149143.8 +3.8
Central Federal District 138032.5 | 137436.6 | 130667.6 | 133799.3 | 134543.4 | 119508.7 | 133758.4 | 143828.5 +4.2
Belgorod Oblast 163764.7 | 178353.6 | 160843.1 170251.4 | 161591.9 | 124869.5 | 151980.3 | 151457.7 -7.5
Bryansk Oblast 180715.6 | 183270.6 | 161278.9 | 150459.3 | 151855.9 | 132764.7 | 145338.3 | 161312.4 -10.7
Vladimir Oblast 168156.4 | 174301.6 | 168285.9 173935 166884.5 | 142880.7 | 160147.2 | 185582.9 +10.4
Voronezh Oblast 91276.7 94335 89383.6 97389.1 98142.4 91439.7 98521.4 1140101 +24.9
lvanovo Oblast 175735.4 | 186707.9 | 164589.1 173030.8 | 175945.9 | 132823.2 136546.2 144173.9 -18
Kaluga Oblast 1524021 137842.8 | 136401.1 140576.4 | 144101.9 | 156872.9 175459.7 178242 +17
Kostroma Oblast 141276.5 132133 125290.4 | 130505.2 | 145439.2 120105 131400.2 | 146301.7 +3.6
Kursk Oblast 97396.4 95738.1 81169.2 92641.9 97262.6 80215.9 95071.2 106752.2 +9.6
Lipetsk Oblast 114896.3 116916 105494.1 103989.5 | 108117.2 | 100676.6 | 100362.1 96450.8 -16.1
Moscow Oblast 139830.1 142025.1 140379.4 | 142486.3 | 147807.5 | 132224.9 | 143314.1 135272.8 -3.3
Orel Oblast 165657.4 | 168735.8 | 171081.9 | 168766.4 | 167646.9 | 145575.2 | 169146.8 | 221990.6 +34
Ryazan Oblast 152288.8 | 154476.5 | 140546.6 143187.8 | 137803.3 | 146656.1 155075.4 167176 +10
Smolensk Oblast 165732.4 | 167744.6 139908 153609.5 | 158116.4 | 117803.9 | 124545.7 | 139083.1 -16.1
Tambov Oblast 131915.4 | 132282.2 | 136168.3 | 132420.7 | 129372.1 | 119597.2 | 130179.7 | 152985.3 +16
Tver Oblast 171589.3 | 172369.5 | 167687.8 | 154723.4 | 159685.2 | 132726.7 | 149951.5 | 178524.7 +4
Tula Oblast 151805.4 | 143560.3 | 132664.3 | 128883.4 | 132184.4 | 123398.7 | 135152.5 | 162789.7 +7.2
Yaroslavl Oblast 128432 129092.1 131939.3 | 145029.7 | 144951.5 | 126692.6 | 146381.5 | 162376.6 +26.4
City of Moscow 125292.6 | 120236.2 115923.5 120358.4 | 118284.3 | 105829.4 129825.9 | 137754.8 +9.9

and neoplasms, which have also shown significant growth
within the studied period.

Compared to the situation in the Far Eastern Federal
District, the level of gastrointestinal morbidity in Voronezh Oblast
has grown significantly, but the number of cases of disorders
of the musculoskeletal system and connective tissue decreased.
Respiratory pathologies, which, as mentioned above, are the
most common, and tend to spread further, should be viewed
as the generalizing factor [17].

In the CFD, Orel Oblast and Yaroslavl Oblast are the regions
raising special concerns about morbidity among adolescents:
there, it has grown significantly in the past 10 years. While
showing a relatively low level of incidence, the capital of the
Black Earth Belt has seen the growth rate a quarter greater
than that registered in 2013. Ivanovo, Lipetsk, and Smolensk
Oblasts demonstrate the best dynamics, with the morbidity
figures dropping by 16 to 18%.

It is important to account for the environmental conditions
in each region, factor in the environmental indicators that
contribute to the development of certain diseases. This
is especially important for the pathologies of respiratory
and cardiovascular systems, and infectious diseases,
since said conditions can trigger exacerbations of the chronic
processes [18, 19]. Therefore, it is essential to comprehensively
address the increasing morbidity of various organs and
systems in collaboration with hygienists, epidemiologists,
and pediatricians. It is important to remember the specifics
of a growing adolescent body, which is particularly vulnerable
between the ages of 15 and 17, when most body systems
are taking their ultimate shape [17, 20].

Many authors note that the health of adolescents generally
deteriorates, with some schoolchildren classified as belonging

to the fifth health group. This classification may indicate
an insufficiency of efforts aimed at reinforcing child health and
preventing disease. The approach should be systematic, with
involvement of medical doctors of various specialties, parents,
and school staff, from teachers to principals [21-23].

CONCLUSIONS

Both in Voronezh Oblast and Russia in general, the morbidity
among adolescents has been growing in the recent years,
becoming an especially important problem. The shares
of nosologies in the overall incidence, priority risk factors
etc. can vary significantly in different regions of the country.
Therefore, it is necessary to carefully and purposefully
study the pathologies affecting specific organs and systems,
develop prevention programs tailored to the region, and apply
an individual approach.

The results of the comparative analysis suggest that in the
Voronezh Oblast, special attention should be paid to diseases
of the respiratory and digestive systems, as well as neoplasms,
which are the most common first-time diagnoses and are
increasing in incidence. Compared to other regions of the
Central Federal District, the capital of the Black Earth Belt
has the second-lowest incidence, following only the Kursk
and Lipetsk Oblasts, but the respective figure has increased
by 24.9% over the past decade. It is also important to note
that in 2013, the level of morbidity in Voronezh Oblast was
the lowest among the constituents of the Central Federal
District. A comparison with the overall national incidence
figures has shown that in the said Oblast, the number of first-
time diagnoses was 1.5 times lower than the national average
in Russia.
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THE IMPACT OF SOCIO-HYGIENIC AND PSYCHOPHYSIOLOGICAL FACTORS
ON THE HEALTH STATUS OF MEDICAL UNIVERSITY STUDENTS

Libina Il, Chernykh NYu, Melikhova EP, Skrebneva AV, Fertikova TE, Vasilyeva MV, Zhuravleva IV
Burdenko Voronezh State Medical University, Voronezh, Russia

The analysis of socio-hygienic and psychophysiological factors affecting the students’health is a highly relevant issue. The paper reports hygienic
and psychophysiological health risk factors in the second-year medical students. The study was aimed to assess the influence of psychophysiological and hygienic
factors on the health status of 263 medical students. According to the polling data, complaints of asthenic and neurotic nature prevailed among the respondents.
The Spielberger State-Trait Anxiety Inventory results showed that during the semester high state anxiety was found in 43% of the respondents. State anxiety
increased more, than trait anxiety during the end of semester exams. Furthermore, the correlation between anxiety and the students’ academic load was revealed.
Hygienic analysis of the students’ lifestyle revealed the following health risk factors: hypodynamia, spending large amounts of time on social media, inadequate
sleep duration, harmful habits (smoking). Such hygienic factors of learning environment, as microclimate and luminosity, were assessed. It was found, that there
was a strong positive correlation between air temperature in the classrooms and low students’ working capacity. We have proposed possible ways to improve
socio-hygienic and psychological environment for maintenance and promotion of students’ health, which will result in the development of effective health preservation
programs in educational institutions. Appropriately, such solutions will help ensure the students’ wellness and good working capacity, and will have a positive effect
on the learning outcomes and further professional career.
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BINAHUNE COLIMATIBHO-TMTMEHNYECKNX N MTCUXOPUI3NONOTMMHYECKUX ®PAKTOPOB
HA COCTOAHUE 300POBbSA OBYHAKOLLNXCA MEOULIMHCKOIO YHUBEPCUTETA

W. N. nbuHa, H. KO. YepHbix, E. M. Menuxosa®, A. B. CkpebHesa, T. E. ®epTrkosa, M. B. Bacunbesa, /. B. XKypasnesa
BopoHexckumii rocyaapCTBEHHbIN MeANLMHCKUI YHBepcuTeT nvenn H. H. BypaeHko, BopoHex, Poccus

AHanM3 coupanbHO-rMMMeHNYECKIX 1 NCUXOU3MONOrM4ecknx akTopoB, BAUSIIOLLIMX Ha 300POBLE CTYAEHTOB, SIBNSETCS BeCbMa akTyaslbHo TeMol. B cTtaTtbe
PaCCMOTPEHbI MUrMeHNYecKne 1 Ncuxoranonornieckre GakTopbl prcka 300POBbI0 0OYHaOLLMXCS Ha 2-M Kypce MeauUMHCKOro yHnepcuteta. Liensto
1ceneqoBaHns GbINo OUEHUTL BMSIHNME MCUXOMUBNONOMMYECKMX U TUMMEHNYECKIMX (HaKTOPOB Ha COCTOSHME 300P0Bbs 263 CTyAeHTOB-MeankoB. o AaHHbIM
aHKeTUPOBaHWS, Cpeaun PECNOHAEHTOB Npeobnafant »kanobbl aCTEHNHECKOrO 1 HEBPOTUHECKOrO xapakTepa. PesynstaThl onpocHrka Cnvnbeprepa nokasanm,
YTO B TEYEHWEe CeMecTpa BbICOKMIA YPOBEHb CUTYaTUBHOM TPEBOXXHOCTM MMEN MecTo Yy 43% onpolueHHbIX. Bo Bpemsi ceccum cutyatmBHas TPEBOXHOCTb
Bblpocna B 60rbLUE CTENEHN, YeM NMYHOCTHas. KpoMe Toro, yCTaHOBMEHa KOPPENSALMOHHAsS CBA3b MEX[Y TPEBOXHOCTBIO U YH4EOHOW Harpy3kol CTYLEHTOB.
[VrneHmndecknii aHanna obpasa XM3HN 0ByHatoLLMXCS BbISBUN pPsif, (haKTOPOB prcKa 3[00P0BbLIO: MNoaMHaMUIO, ANUTENbHOE NPebbiBaHMe B COUMATTbHbLIX CETSIX,
HecobnogeHne NPOJOKUTENBHOCTA CHA, Hanm4ve BpeaHbIX NMpUBbIHEK (KypeHwue). bbinn nccnegoBaHbl rurneHnYeckme hakTopbl yH4eOHOM cpedpl, Takre Kak
MVKPOKIIMMAT 1 OCBELLEHHOCTb. YCTaHOBNEHa CibHAsA MpsiMast CBSA3b MeXXay TEMMePAaTypPO BO3ayxa B YHEOHbIX ayanTOPUSX N HU3KOM paboTOCNOCOBHOCTbIO
oby4atoLmxes. MNpeanoXkeHsl BO3MOXHbIE MyTW YyYLLEHWS COLMaNbHO-MIMMEHNHECKON 1 NMCUXONOMMHYECKON cpefbl AN NOAAEPKaHUS 1 YKPEnIeHns 300p0Bbs
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The students’ health status is a frequently discussed and always
relevant issue, as well as an important component of educational
process. Many disorders are swiftly rising lately, chronic forms
of the diseases are reported, which reduces the learning
efficiency [1-3].

More than a half of applicants already have health problems
by the moment of entering higher education institutions.
Upon graduation, student morbidity in the Russian Federation
increases on average 3.8-fold.
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Poor work/rest balance, inadequate nutrition, uncomfortable
living conditions, high academic load, and other factors observed
during the period of study at the university can contribute
to the increase in the student youth morbidity [4-6].

The medical students’ health status remains a concern
due to the emergence of a number of negative factors during
training (such as the need to communicate with patients
and their relatives). The student health risks can be diverse,
these can include the interrelated hygienic, psychological,
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and social causes. It is necessary to understand, which factors
are crucial and how to affect these factors.

An important role in ensuring the students’ health is played
by the socio-hygienic and psychophysiological factors. Their
effects can be both direct and indirect. Hygienic factors,
such as good indoor microclimate, high-quality air, sufficient
lighting, contribute to the students’ health preservation. Failure
to comply with hygiene requirements may on the contrary lead
to impaired immunity, various diseases, and reduced working
capacity [7-9].

Psychophysiological factors, such as emotional tension,
stress, fatigue, lack of sleep, negative emotions, affect the students’
well-being. Continuous tension and chronic stress can result
in the reduced working capacity, worse training outcomes,
and various psychosomatic disorders.

The reported negative trends in the students’ health
are confirmed by numerous studies conducted by other authors
[4, 10, 11]. It seems necessary to ensure healthy learning
environment considering both hygienic and psychophysiological
aspects of the educational process organization.

The study was aimed to assess psychophysiological
and hygienic health risk factors in medical university students.

METHODS

The cross-sectional study involved students of the general
medicine and pediatric faculties of the Burdenko Voronezh
State Medical University (VSMU). A total of 263 individuals
(179 females and 84 males) took part in the study. We performed
anonymous polling of the second-year medical university
students, whose average age was 19.2 + 0.3 years. The students’
somatic and mental health was assessed by performing
the questionnaire survey. We used a universal questionnaire
developed in accordance with the nosological and functional-
systemic principles by the Research Institute of Hygiene
and Health Protection of Children and Adolescents RAMS.
The questionnaire represented clusters of questions including
the sets of symptoms reflecting the condition of various body
organ systems. Furthermore, the study involved the use
of the Spielberger State-Trait Anxiety Inventory (adaptation
by Yu.L. Khanin) and the Anfimov tables. Microclimate parameters
in the classrooms were assessed using the Meteoscope-M
meter (NTM-Zashhita; Russia); luminosity was assessed using
the TKA light meter (TKA NGO; Russia).

The data acquired were processed and analyzed
by the mathematical statistics methods. Statistical analysis
of the results was performed using the MyOffice 2022 software
package (New Cloud Technologies; Russia). Comparison
of sample means was performed using the Student’s t-test
for independent samples with subsequent determination
of statistical significance (p-value). Correlations were considered
significant at p < 0.05. Quantitative assessment of the correlation
between the level of health and the hygienic and psychophysiological
risk factors was performed using the parametric Pearson
correlation coefficient (r).

RESULTS

The anonymous polling results showed that the level of health
of the majority of university students was average (45%)
and above average (48%). Only 7% of the respondents
characterized their level of health as high.

During the study we revealed health problems that were
most common among students, which made it possible to form
groups at risk and perform monitoring of the level of health.

According to the results of the questionnaire survey conducted
in accordance with the nosological and functional-systemic
principles, asthenic and neurotic syndromes, as well as the set
of symptoms characterizing vegetovascular dysfunction prevailed
among the surveyed students.

Asthenic syndrome, i.e. behavior characterized by the increased
fatigue, weakening of the ability for prolonged physical
or mental stress, irritability, frequent changes of mood,
manifested itself, in particular, by the increased rate of headache
(40% of students). Furthermore, 50% of students complained
of rare mild headache, 10% of students had no headache.

Sleep disorder is an important symptom of asthenic
syndrome. Almost all the respondents (99%) reported sleep
disorders of varying severity. Thus, 99% of the respondents
suffered from drowsiness during the day. More than 80%
of the surveyed students noted unsociability and inattention,
89.5% of the respondents reported lethargy and rapid fatigue
during the day, as well as reduced working capacity.

Neurotic syndrome, the core of which is represented
by the impaired balance and flexibility of the major neural
processes, and which is characterized by subjective
experiences and somato-vegetative disorders (anxiety,
irritability, disturbance of speech due to excitement, loss
of appetite, palpitation), manifested itself in many young adults.
Thus, 88% of the respondents experienced irritability, 82%
experienced anxiety, 52% reported restless sleep, about 70%
reported disturbance of speech due to excitement.

Within the framework of hysteria-like syndrome 85%
of the respondents were prone to fantasy, 70% reported
resentment, 76% reported emotional incontinence. At the same
time, 80% of the respondents experienced indecisiveness,
self-doubt, and shyness.

Vegetovascular dysfunction syndrome manifested itself
in mood instability (70%), emotional overexcitability,
and fatigue (70%).

According to the questionnaire survey results, the condition
of other body’s functional systems, such as respiratory,
cardiovascular, and hematopoietic systems, was not a serious
concern. However, the following gastrointestinal symptoms
were reported: abdominal pain associated with food consumption,
loss of appetite, heartburn.

When considering the impact of psychophysiological
factors on the health status, it should be noted that positive
emotions experienced by students during training can
improve many aspects of academic activity. Positive emotions
contribute to higher motivation for learning, better memorization
of information, better concentration of attention, and create
an atmosphere of more productive communication in the group
of students.

However, unsustainable academic load can result
in overstrain of the students’ nervous system, which, in turn
causes the decrease in working capacity, increases anxiety
and absent-mindedness, results in loss of focus and sleep
disorder. Based on the questionnaire survey results, sleep
inversion manifested by drowsiness during the day, disturbed
night sleep, and restless sleep attracts attention.

There are numerous tests for assessment of anxiety,
however, the experts recommend the use of the Spielberger
State-Trait Anxiety Inventory (adaptation by Yu.L. Khanin), since
the Inventory enables differentiated measurement of anxiety
as a personal trait and as a condition associated with
the current situation. The Inventory results show the level
of trait anxiety (determines susceptibility to anxiety) and the state
component (demonstrates subjective emotions in the stressful
situation).
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Table. Mean values of microclimate indicators of the classrooms throughout the academic year (M + m)

Microclimate indicators before classes Microclimate indicators after classes
Microclimate indicators (M + m)
Cold season Warm season Cold season Warm season
Temperature (°C) 21.3+0.7 248 +1.2 22.0+0.9 26.2+1.3
Relative humidity (%) 77.9 +4.95 55.2+1.2 80.2+3.4 57.5+5.0
Air velocity (m/s) 0.04 +0.02 0.06 + 0.04 0.07 + 0.03 0.09 + 0.05

The Spielberger State-Trait Anxiety Inventory (adaptation
by Yu.L. Khanin) results have shown, that the majority
of respondents have elevated state anxiety levels, which makes
it possible to assess the level of real anxiety. Thus, in the fall
semester 6% of the respondents had low state anxiety, 51%
had moderate state anxiety, and 43% had high state anxiety.
Trait anxiety was determined using the second scale showing
the response to the threatening situations. Moderate trait
anxiety was found in 76%, while high trait anxiety was reported
in 24% only.

During the end of semester exams state anxiety increased
by 33%, while trait anxiety increased by 26%. Assessment
of the results revealed gender differences: state anxiety was
higher in girls, while trait anxiety, on the contrary, was higher
in boys.

We revealed a correlation between anxiety and the students’
academic load (pair correlation coefficient r = 0.67, p < 0.05).
Thus, elevated academic load significantly increases
the students’ anxiety.

Estimation of mental performance conducted in this age
group using the Anfimov tables yielded the average population
result (131.8 + 7.2 symbols/min).

Working capacity was assessed in terms of its effect
on academic performance. The students, who studied
“satisfactorily”, showed low working capacity as early
as by midweek, while students with good academic performance
kept working throughout the week. Perhaps, this is due to high
anxiety in students with low academic performance.

Working capacity and anxiety affect not only the learning
process efficacy and outcomes (marks for tests and exams),
but also the students’ body functioning, reflected in the mood
decline, lethargy, inattention.

The correlation between academic load and working
capacity was significant (r = 0.67, p < 0.05).

Along with psychophysiological factors, hygienic factors
also play an important role in maintaining the medical students’
health. Their effects can be significant and have both beneficial
and adverse consequences.

Hygienic assessment of the students’ lifestyle revealed
a number of adverse features, such as hypodynamia (42%),
spending large amounts of time on social media (on average
4.5 + 0.2 h during the week), inadequate sleep duration
(6.3 + 0.3 h), high rate of tobacco smoking (71% of males
and 59% of females).

The students spend most of their time in the classrooms
that are often noncompliant with the hygienic standards
for microclimate. The relationship between microclimate
and health status have been rather thoroughly investigated
in many studies and is beyond doubt. The optimal parameters
of microclimate, luminosity, air quality contribute to maintenance
of high working capacity and ensure effective mastering
of educational material. In this regard, it is important to provide
a comfortable environment in the classrooms and lecture halls,
laboratories and recreational areas.

In the classrooms of the Burdenko VSMU laboratory
building, regular assessment of such parameters, as temperature,
humidity, air velocity, luminosity was performed before and after
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the classes in different periods of the year. The results
of the microclimate parameter measurement are provided
below (Table).

The results provided indicate noncompliance of hygienic
microclimate parameters (air velocity, temperature, and humidity)
with comfortable values in both warm and cold seasons. In winter
relative humidity in classrooms exceeded the upper permissible
limit by more than 15%. In summer humidity was acceptable,
while the air temperature exceeded the upper limit of normal,
especially in the end of classes. We revealed a strong positive
correlation between the air temperature in the classrooms and
low students’ working capacity (correlation coefficient r = 0.74,
p < 0.05). Thus, deterioration of the microclimate parameters
during classes was observed, which caused deterioration
of students’ health and loss of concentration.

Artificial and natural lighting in the classrooms, in contrast,
was sufficient based on all major lighting indicators. When
all the light sources were on, the average artificial lighting
intensity was 800 lux. Students did not complain of visual
discomfort and visual fatigue during classes.

DISCUSSION

The analysis of data of a number of research studies [7, 9, 11-13]
focused on health preservation in students revealed negative
trends. In particular, the incidence of visits to medical
institutions due to seasonal diseases increases from course
to course, overall morbidity increases, diseases become
chronic, behavioral deviations occur.

The trend towards predominance of asthenic and neurotic
complaints in students observed in our study is associated
with the increased anxiety levels and manifestations
of psycho-emoational stress.

Specific factors typical for medical university students, such
as large time costs for transfer from one medical institution
to another, increased emotional strain due to empathy toward
patients and their relatives, contribute to the increased anxiety
and fatigue, which affect health and academic performance.

The students’ health is also largely determined by their
lifestyle, rejection of harmful habits, such as smoking,
consumption of alcohol and other psychoactive substances,
which is confirmed by many researchers [1, 10, 14, 15].

One positive trend is the young adults’ desire to preserve
their health, lead a healthy lifestyle. Among young adults, 48%
believe that one needs to take care of maintaining his/her health
already in youth, 71% believe that it is necessary to adhere
to the principles of healthy lifestyle and to do it consciously
[16-18]. Despite the fact, that students understand the importance
of health preservation, not all the respondents adhere
to the principles of healthy lifestyle. The reasons for such
behavior can include lack of time, unwillingness to visit
doctors and share problems with other people. In particular,
this is demonstrated by our study, during which the students
were reluctant to answer the questions related to the body’s
disorders.

The correlation between hygienic factors and students’
health is the subject of many studies. Hygienic factors
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include diverse aspects, such as environmental conditions,
healthy diet, physical activity, personal hygiene, etc. The studies
show that these factors can have a significant impact
on the students’ health. Therefore, these form important
directions for organization of health preservation [19-22].

CONCLUSIONS

In general, the results of the questionnaire survey conducted
in accordance with the nosological principle made it possible
to distinguish asthenic and neurotic syndromes as the most
challenging for the second-year students. The surveyed
students significantly less often reported the symptoms
characterizing somatic disorders.

Our study showed that the students’ working capacity
remained at the average level during the learning process, but
it was to the greater extent violated in students with low
academic performance. The Spielberger State-Trait Anxiety
Inventory results revealed rather high anxiety in the respondents
during the learning process. The majority of students experience
emotional stress due to inner and personal experiences.
Furthermore, it should be noted that girls show higher state
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ASSESSMENT OF AWARENESS ABOUT PROPER NUTRITION AMONG STUDENTS
OF THE BURDENKO VORONEZH STATE MEDICAL UNIVERSITY

Komissarova OV =, Khatuaev RO
Burdenko Voronezh State Medical University, Voronezh, Russia

Proper eating habits, as a key factor in maintaining good health, should be trained in the university and college students. This study aimed to assess the awareness
of students of different faculties of the Burdenko Voronezh State Medical University about healthy nutrition. It involved 197 young people studying at the general
medicine, pediatric, and preventive medicine faculties. The survey included questions concerning the frequency of meals, eating habits, and the role of vitamins
and trace elements. According to the results, most students know much about proteins and carbohydrates, but their knowledge about fats, vitamins, and trace
elements is less extensive. A significant portion of students admit inadequate meal planning and frequent snacking between main meals. About half of the participants
prefer healthy snacks, while the rest choose less benign options. The awareness of how much water to consume should also be improved. Most students realize
the link between poor nutrition and the risk of developing chronic diseases such as obesity, diabetes, and disorders of the cardiovascular system. The interfaculty
differences revealed emphasize the importance of raising students' awareness of proper nutrition, focusing on the practical aspects of rational selection of food
and its importance for maintaining good health and preventing diseases.
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OLIEHKA 3HAHWUW O NMPABUJIbHOM MUTAHUWN CTYOEHTOB PA3HbIX ®AKYJIbTETOB
BOPOHE>XCKOIo MEANLIMHCKOIO YHUBEPCUTETA UMEHW H. H. BYPOEHKO

0. B. Komuccaposa =, P. O. Xatyaes
BopoHexxckuii rocyaapCTBEHHbI MeaNUMHCKNI yHUBepcuTeT nvenn H. H. Bypaerko, Boporex, Poccus

Y CTyOeH4Yeckon Monomexmn Heobxoammo hopMMpoBaTh NpaBuibHbIE MULLEBbIE MPUBLIYKMA — 3TO K/OYEBON hakTop nogaep)kaHus 340poBbs. Liensto
HacTosiLen paboTbl BbINO OLEHUTb OCBEAOMMNEHHOCTb CTYAEHTOB pasHbiX (hakynsTeTOB BOPOHEXCKOro rocyapcTBEHHOro MeMUMHCKOro yH1BepcuTeTa
vmenn H. H. BypaeHko o 30opoBoM nuTtaHmn. B nccnepgoBanum npuHsanm yqacte 197 CTyaeHToB nevebHOro, NeauaTprHeckoro U Meanko-npounakT4eckoro
(hakynsTeToB. Vicnonb3oBaHHast 4151 NPOBEAEHNS OMpoca aHKeTa BKItoYasia B ceOst BOMPOCHI, KacaloLLMECst HaCTOTbI MpvieMa ML, MALLEBBIX MPUBbIHEK, a Takoke
OCBELOMIIEHHOCTV O POSIN BUTAMUHOB W MUKPO3NEMEHTOB. PedynstaTbl nokasanu, YTo 60MbLUMHCTBO CTYAEHTOB AEMOHCTPUPYIOT BbICOKMIA YPOBEHb 3HAHWI
0 6enkax 1 yrneBofax, 0aHaKo 1X 3HaHKS O XXMpax, BUTAMUHAX 1 MUKPO3NIEMEHTaX MeHee OBLUMPHbI. 3Ha4UTeNbHAsA HaCTb CTYAEHTOB MPU3HAET HeQOCTATOHHOe
NNaHNpPOoBaHVe NUTAHKSI 1 YacTble NMEPeKyCbl Mexy OCHOBHbIMM Mpuemamy M. OKOMo MOMOBWHbI CTYAEHTOB MPeAnovnTaioT 340POBble NMEpeKychl, Toraa
Kak OCTaslbHble BbIOMpatoT MeHee MoseaHble BapuraHTbl. 3HaHKS O JOCTAaTOMHOM MOTPEDBNEHN BOAbI TAKXE HY>KOAAKOTCS B YNyHLEHUW. BOonbLUMHCTBO CTYAEHTOB
OCO3HaIOT CBA3b MEX[Y HEMPaBWIbHbIM MUTAHNEM N PUCKOM PasdBUTUA XPOHUHECKMX 3ab0NeBaHNUi, Taknx Kak OXUpeHve, avabeT 1 cepaeqHO-cocyamcTbie
3aboneBaHuns. BbisBNeHHbIE Pa3nuumst Mexay akynsTeTaMm NMoa4epKUBaOT BaXKHOCTb MOBbILLEHNST OCBELOMIEHHOCTU OBYyHatOLLWXCSt O MPaBUIBHOM MUTaHNUN,
aKLIEHTMPYS BHUMaHME Ha NPaKTUHECKNX acnekTax pauyoHaIbHOro MUTaHNS 1 ero 3Ha4eHnn ANs NoaaepKaHnsa 300P0oBbs 1 NPOUNaKTUKA 3a00neBaHuiA.

KntoueBble cnosa: NpasnibHOE NUTaHNe, CTYAEHTbI, MEANLMHCKUIN YHUBEPCUTET, aHKETUPOBaHWE, 3HaHKSA O NUTaHUW, MULLEBbLIE NMPUBbLIYKM, 300P0BbE CTYAEHTOB

Bknag aBTopoB: O. B. KomvccapoBa — paboTa ¢ nMtepaTtypoit, aHanma 1 0606LeHre pesynsTaTtoB, HanvcaHne 1 ocopmnermne ctaten; P. O. XatyaeB —
OHNalH-aHKEeTPOBaHKe, 06paboTka Pesy/LTaToB UCCNEAoBaHs, paboTa C TEKCTOM CTaTby.

CobrniofieHne 3TUHECKUX CTaHOAPTOB: VCCrefoBaHeE COOTBETCTBOBAIO MPVHLIVINaM OVOMELVILIVIHCKOM STVK. AHKETVPOBaHME ObINO aHOHMMHBIM, YTO 0OeCreHMBano
KOH(MAEHUMANbHOCTb NPeaocTaBneHHoM MHopmMauym, Kaxxapbliid y4acTHYK Obl MPOMHGOPMMPOBaH O LIENSIX 1 METOAAX UCCNenoBaHus 1 aan MHopMUMpoBaHHOE
cornacve Ha y4acTuie [0 Hadana ornpoca.

><] Ons koppecnoHpeHumn: Onbra BanepeesHa Komunccaposa
yn. CtypeHyeckas, a. 10, . BopoHex, 394036, Poccus; ov-komissarova@yandex.ru

Cratbsi nonyyeHa: 04.07.2024 CtaTtba npuHATa K neyvatu: 26.07.2024 Ony6nvukoBaHa oHnaiH: 22.09.2024

DOI: 10.24075/rbh.2024.105

Among students, unbalanced nutrition and deflection from
the proper dietary patterns mainly stem from the insufficient
knowledge about the functional, metabolic, and hygienic
aspects of the action of nutrients in the body [1]. Educational
institutions pay insufficient attention to catering. Consequently,
the youth's food preferences and diets often fail to meet
the requirements, so the actual nutritional status of students
is suboptimal, which negatively affects their health and studies
[2, 3]. The analysis of their eating habits revealed significant
dietary deviations, including insufficient or excessive

consumption of proteins, carbohydrates, fats, vitamins, and minerals
[4]. This leads to alimentary-dependent diseases, such as body
weight deficiency or excess, dissonant physique and functional
disorders, and disrupted operation of the gastrointestinal tract
[5-8]. The effective ways of countering these trends involve
optimization of the respective aspects of education: early disease
prevention, health-saving activities, and popularization of the proper
nutritional patterns and healthy lifestyle [9]. Awareness of how
well students know the principles of healthy eating, rational
dietary structure and patterns, allows identification of the gaps
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in their knowledge and thus enables development of the effective
health improvement programs for them [10].

Given the intense rhythm of students' lives, proper nutrition
plays a key role in maintaining their health and well-being [11].
Food, in general, affects all aspects of a person's existence,
including physical and mental prowess, and overall well-being.
Realization of the importance of a balanced diet is especially
important for students, since they experience significant
academic and social loads [12].

Proper nutrition is a vital factor ensuring optimal functioning
of the body [13]. Students, due to lack of time and frequently
occurring stressful situations, often fail to properly organize their
food intake [14]. Consequently, they can opt for ready-to-eat
or fast-to-cook products that are not necessarily healthy, which
has a negative effect on their health. Raising the students'
awareness of the principles of proper nutrition can help improve
their physical and mental condition, and up the level of their
performance in general [15-20].

This study aimed to assess the eating habits, awareness
of the various sides of nutrition in the context of life, and some
aspects of eating behavior of students of the Burdenko
Voronezh State Medical University (VSMU).

METHODS

The study revolved around a survey of 197 2" year students
of the general medicine, pediatric, and preventive medicine
faculties of VSMU. The mean age of the participants was
19.6 + 1.5 years. The survey took place at the beginning
of the academic year, three weeks after the start of classes.

A special questionnaire was developed to assess the knowledge
of students about nutrition; it consisted of 20 questions covering
the main aspects thereof, including the frequency of meals,
the role of macro- and micronutrients, snacking habits,
and water consumption.

The questionnaire was divided into several sections.
The first section requested the participants' demographic data,
such as age, gender, and faculty. The second section sought
to uncover the frequency of meals and the students' ability
to take them on a regular basis (breakfast, lunch, and dinner).
The third section contained questions revealing the participants'
knowledge about proteins, fats, and carbohydrates, as well
as their roles in the body, and the main sources thereof. The fourth
section revolved around vitamins and trace elements, their
importance for health, and where they can be found. The fifth
section dealt with snacking habits, snack preferences,
and the effect of snacking on overall health. The sixth section
was about water consumption and understanding the importance
of hydration for the body.

The questionnaire was designed to reveal not only the basic
knowledge of students about nutrition, but also their
food-related habits. The questions were of a yes/no
and open-ended types. The participants had to complete
the survey within two weeks. They filled out the questionnaires
anonymously, which helped to get honest and frank answers.
All questionnaires were collected and processed for subsequent
statistical analysis.

We used the methods of descriptive statistics to analyze
the data. The results of the survey were processed with
the help of StatTech v.2.8.8 (Stattech; Russia); the results
of the processing were grouped by faculty and analyzed
with the aim to identify common trends and differences
in the nutrition-related knowledge. We calculated means,
standard deviations, and percentages. Analysis of variance
(ANOVA) allowed establishing the significant differences
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in the eating habits and the level of knowledge about nutrition
between students of different faculties. The differences were
considered significant at p < 0.05.

RESULTS

The analysis of the results of survey of VSMU's students revealed
a number of interesting trends and differences in the knowledge
about nutrition possessed and eating habits practiced peculiar
to different faculties. The Figure below gives the faculty-wise
distribution of students.

Most students of the Faculty of General Medicine take
food 2-3 times a day. Seventy-five percent of the respondents
regularly have breakfast, 80% have lunch, and only 60% have
dinner. About half of the students mentioned frequent snacking
between main meals, which indicates possible violations
of the dietary patterns and poor nutrition planning. Over 70%
of the students correctly named the main sources of protein,
but only 50% understood their importance for tissue growth
and repair, as well as the metabolic processes. Proper knowledge
about fats was less common. Only 60% of the respondents
knew about their role in metabolism and the importance of fats
for the absorption of fat-soluble vitamins, and just 40%
of the students could list good sources of fats. As for carbohydrates,
55% of the students knew about their importance for energy
balance and could name the key sources of carbohydrates.
Many students were unaware of the differences between
simple and complex carbohydrates. Only 45% of the students
correctly identified the sources and functions of essential
vitamins. The knowledge about trace elements, such as
iron and calcium, was also limited. About 50% of students
prefer healthy snacks such as fruits and nuts, while the rest
choose less healthy options (potato crisps, sweets, carbonated
drinks). Only 40% of the respondents drink the recommended
1.5-2 L of water per day, and the remaining 60% consume less
and prefer to quench their thirst with sweet fizzy drinks, which
can negatively affect their hydration status and health in general.
Most students understand that poor nutrition can lead
to various diseases (obesity, diabetes, cardiovascular diseases),
but only half of them knows of the relationship between nutrition
and the risk of developing such.

The students of the Pediatric Faculty demonstrated a good
level of knowledge. Most of them eat 2-3 meals a day: 80%
regularly have breakfast, 85% — lunch, and 70% — dinner. About
45% of the students admitted that they often snack between main
meals. Some 75% of this group of participants correctly pointed
out the main sources of protein and showed clear understanding
of its role in tissue growth and repair. The knowledge about
fats turned out to be less extensive: 65% of the students
knew about their role in metabolism and how important they
are for the absorption of fat-soluble vitamins, but only 45%
could name good sources of fats. About 60% of the students
were aware of the importance of carbohydrates for energy
metabolism and could name the main sources of carbohydrates.
The awareness of the differences between simple and complex
carbohydrates was limited. About 50% of the students could
correctly identify the sources and functions of essential vitamins.
The knowledge about the importance of trace elements could
be improved, though. About 55% of the participants prefer
healthy snacks, while the rest opt for less benign options.
Only 45% of the respondents drink the recommended 1.5-2 L
of water per day, the rest consume much less. Most students
understand that poor nutrition can cause various diseases, but
only 55% are aware of the role of nutrition in the development
of these diseases.
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Fig. Faculty-wise distribution of students

Students of the Preventive Medicine Faculty demonstrated
good knowledge about nutrition. Most of them eat three meals
a day, with 85% regularly having breakfast, 90% — lunch,
and 75% — dinner. About 40% of the students admitted frequent
snacking between main meals. Some 80% of the participants
from this group correctly identified the main sources
of protein, and demonstrated understanding of the part they play
in the body's vital activities. The knowledge about fats was also
quite extensive: about 70% of the students were aware
of the role of fats in metabolism and their importance
for the absorption of fat-soluble vitamins, and some 60% named
healthy sources of fats. This group possessed more information
about carbohydrates than students from the other two faculties.
About 65% of the respondents knew why carbohydrates
are important for energy metabolism, and could name
the main sources thereof; 63% of the students were aware
of the differences between simple and complex carbohydrates.
About 60% of the participants correctly indicated the sources
and functions of essential vitamins. The level of knowledge about
trace elements (iron, calcium, etc.) was quite high. About 60%
of the students prefer healthy snacks, while the rest opt for
less benign options. Some 50% consume the recommended
1.5-2 L of water per day, the rest drink less. Most students
of the Preventive Medicine Faculty understand that improper
nutrition can lead to various diseases, and 58% of them
are aware of the relationship between food and the risk of developing
these diseases.

To assess the significance of differences in eating habits
and nutrition knowledge between the groups, we set up ANOVA.
The number of meals per day was chosen as the key indicator,
which enabled identification of the dietary trends peculiar
to students of different faculties. The ANOVA revealed significant
interfaculty differences in the number of meals taken per day,
with p < 0.05.

The mean values of the number of meals per day were
distributed among students of various faculties as follows:
students of the Faculty of General Medicine had 2.92 meals
a day, students of the Pediatric Faculty — 2.88 meals, and
students of the Preventive Medicine Faculty — 2.83 meals.
The F-statistic value was 4.12, and p-value was at 0.018, which
indicates significant differences in the dietary patterns peculiar
to the students of different faculties. These indicators show that

. General Medicine

. Pediatric

. Preventive Medicine

the differences in the number of meals per day between students
of different faculties do exist and are statistically significant.

DISCUSSION

The data resulting from our research confirm the conclusions
of studies that point to the insufficient awareness of nutrients
among students. Similar works demonstrate that this cohort
of population often has an unbalanced diet due to both lack of time
and insufficient knowledge of the principles of healthy eating
[2, 8, 13]. Scholars note that being poorly informed about the role
of macro- and micronutrients such as proteins, fats, carbohydrates,
vitamins, and minerals students make suboptimal food
choices [1, 4, 15].

Despite having basic knowledge about nutrition, most
students do not realize the importance of proper distribution
of macronutrients and their impact on their health and academic
activities. Similar results were reported in the studies that have
also shown irregular meals and inclination to snack possibly
leading to the development of alimentary-dependent diseases
such as obesity, diabetes meliitus, and disorders of the gastrointestinal
tract [5, 7].

A number of studies emphasize the importance of educational
and preventive programs aimed at raising awareness of healthy
eating among students [12, 18, 19]. Our results further confirm
it and demonstrate the need to implement such programs
in order to train stable healthy habits among students of medical
universities.

Thus, the results of our study are consistent with the conclusions
of other researchers, and point to the necessity of working out
an integrated approach to the students' nutrition and health
issues, including information campaigns and efforts to improve
the nutrition culture and promote a healthy lifestyle.

CONCLUSIONS

The results of our study show that the VSMU's students possess
the basic knowledge about proper nutrition but have gaps
in understanding specific aspects thereof. It should be noted
that interfaculty, students have different eating habits, which
may be due to differences in academic workload, daily routine,
and lifestyle. These differences emphasize the need to take into
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account the specific needs and living conditions of students
when developing nutrition recommendations and organizing
the educational process. It is important to factor in the specifics
of each faculty in the context of analysis of the resulting data,
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Professional hygienic training and certification of specialists employed in the fields associated with epidemiological hazards are of great practical importance.
The level of sanitary literacy of those exposed to epidemiologically significant factors determines the sanitary and epidemiological conditions in the respective
facilities. This study aimed to gauge the said level among those employed in the field of children's education and upbringing. By design, the study was applied,
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BOMPOCHI MPO®ECCUOHAJIbHOW MIMEHUYECKOW NOArOTOBKN PABOTHUKOB,
3AHATbIX B COEPE BOCMNUTAHWUA U OBYYEHUA OETEN

V1. A. MbizHnkosa' 2= /1. 1. MexanTtees®4, tO. . CrenkuH'2, W. I, HeHaxos'?

" LleHTp rvrneHsl 1 annaemmnonorun B BopoHexxckoi obnactu, Boporex, Poccus

2 BOPOHeXCKMIA roCyAapCTBEHHbIN MEeaVLMHCKIA yHBEepCUTET MeHn H. H. BypaeHko, BopoHex, Poccust

3 YnpasneHve ®efepansHol cnyxbbl No Haa3opy B cdepe 3alluTbl Npas noTpebuTeneit n Gnaronony4ms Yenoseka no BopoHexckoin obnacTu, BopoHex, Poccust
4 BOpoHeXCKuii rocyAapCTBEHHbIN yHBEPCUTET, BopoHex, Poccus

Bonblloe npakTnieckoe 3Ha4YeHWe UMEOT NpodeccroHanbHas rmrueHn4Yeckast NoAroToBkKa v aTTecTaumst COTPYAHUKOB SMUAEMUONIONMYECKM 3HAYUMBIX
06bexToB. OT YPOBHSI CAHUTAPHOW MPaMOTHOCTU JILL, KOHTaKTVPYIOLLMX C AMMAEMUONONMHECKY 3HAYMMbIM (PaKTOPOM, 3aBUCUT CaHUTaPHO-3MMAEMUONOrHEcKast
06CTaHOBKa Ha 06BEKTE, HTO MOXET ObiTb BbISIBMEHO MPY OCYLLECTBIEHN KOHTPOSBHO-HaA30pHOM AesTensHocTy. Liensto nccnenosaqus 6uino onpeaenuTs
YPOBEHb CaHUTAPHON MPaMOTHOCTW COTPYOHVKOB, 3aHATbIX B cdepe 0by4eHVst U BocnTaHust aetei. lccnepgoBaHvie Gbiio NpuknaaHbIM, OAHOLIEHTPOBBIM,
ronepeYHbIM 1 BbIGOPOUHHbIM. OBBEKTOM MCCEN0BaHNs CTall NMepCcoHasl aNMMUOEMUONONMYECKM 3HAYMMOrO O6BbEKTA, Ybs MPOMECCHOHabHAsS AEATENBHOCTb
CBsA3aHa C BOCMMTaH1EM 1 0By4eHieM AeTel, a MPeaMeToM UCCe[oBaHNs — YPOBEHb CaHUTAPHOI MPaMOTHOCTH NepcoHara. MpoaomKUTENLHOCTE UCCNEA0BaHNS
cocTaBuna 6 KaneHaapHbIX MecsiLieB, [0 NoslyHeHnst HeO6X04MMOro pa3mepa BblIGOPKM, MO3BOMNBLIErO AOCTOBEPHO PaccymTaTh YPOBEHb CaHUTapHOW
rPaMoTHOCTY MEPCOHana, BblPaXKEHHbIN Yepe3 CpeaHuin 6an no peaynstataMm TecTpoBaHus. OLEHKY MOSyYeHHbIX PEe3ysTaToB OCYLLECTBAANM, UCMOMb3YS
METOAbI MEANUMHCKON CcTaTucTk. CornacHo pesysstatam MCCnefoBaHuns, ypoBeHb CaHUTApHOW MPamMOTHOCTY ML, Hbst MPOhecCroHabHas AesTeNbHOCTL
CcBA3aHa C BOCMMTaHMEM 1 0ByYeHem AeTei, MOXKET BbiTb OXapakTeprnsoBaH Kak HI3KUNM (B cpeHeM 65% BepHbIX OTBETOB). BbisiBfeHb MPpUSHaKW, BIUSIOLLIVE
Ha obpadoBaTenbHbI Mpouecc: opma o0byyeHWst, NonoBasi NPUHAANEXHOCTb, BO3paCTHas rpynna, neproanMyHOCTb MNOArOTOBKM, rpynna LOSKHOCTEN
MO OTHOLLIEHWIO K TRYAOBOMY MPOLIECCY.

KnioyeBble CoBa: MmriMeHn4eckoe 00yHeH1e, rMrmeHN4ecKoe BOCIMTaHne, NPOMeCCHOHabHas rMrMeHnYeckas NoOAroToBKa, rMrmeHa AeTen v NogpOCTKOB,
YPOBEHb CaHWUTAPHOW MPamMoTHOCTY
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OPUTMHAJIbHOE MCCJIEQJOBAHNE

Hygienic education of the population, an activity well-known
in medicine, is of great practical importance [1-4].

Professional hygiene training and certification is an integral
component of the system of hygiene education in the Russian
Federation and some post-Soviet countries [5-10]. The key
to professionals hygienic training is the transfer of systemic
sanitary and epidemiological knowledge to the specialists
working at epidemiologically significant facilities, i.e., those that
deal with production, storage, transportation, and sale of food
and drinking water, as well as education and training of children
and adolescents, provisions of public utility and household
services, as given in the Russian Federation Healthcare Ministry
Order 229 of June 29, 2000 "On professional hygienic training
and certification of officials and employees of organizations" [11].

For an employee, professional hygiene training is several
hours of education followed by certification (in the form
of testing or a survey) [5], the results of which are necessarily
recorded by the organization providing the said training. Using
the data collected by the Center of Hygiene and Epidemiology
in the Voronezh Oblast, we analyzed the figures of post-training
testing of three groups of students (different job profiles) who
studied during the period from 2018 through 2023. The analysis
revealed the lowest rate of successfully completed certification
in the child educators and supervisors group, which justified
further research.

This study aimed to assess the level of sanitary literacy
among child educators and supervisors, as it is defined
and classified in the Russian Federation Healthcare Ministry
Order 229 of June 29, 2000, and to identify the dependence
of the said level on factors of the learning process (hereinafter
referred to as attributes): mode of attendance, gender, age
group, frequency of sessions, job title groups.

METHODS

By design, the study was applied, single-centered, cross-sectional,
and selective. Under the concept, it did not employ a control
group.

The pattern of the research activities included several stages:

— preparatory stage (study design development, preparation
of materials);

— pilot study (determination of the preliminary sample size;
at this stage, we calculated the share of the specialists that
passed the test (the indicator) in oder to find out the sample
size that would guarantee statistical significance);

— assessment of the level of sanitary literacy of the specialists
working at epidemiologically significant facilities (questionnaire
survey);

— processing of the results of the study.

The inclusion criteria were employment at facilities
with extremely high, high, significant, medium, moderate,
and low epidemiological risk (according to Methodological
Recommendations 5.1.0116-17 "Risk-oriented model
of control and supervisory activities in the field of sanitary and
epidemiological welfare. Classification of economic entities,
types of activities and objects of supervision by health hazard
potential in the context of planned control and supervisory
activities" [12]); employment as child educator and/or supervisor;
consent to participate in an anonymous survey.

The core Center of Hygiene and Epidemiology in the Voronezh
Oblast and its 8 branches in the districts of the region provided
data for the study.

The sample can be considered homogeneous in terms
of the level of residual knowledge, since private medical
organizations rely on the training materials developed

and recommended by the Center of Hygiene and Epidemiology
in the Voronezh Oblast when training their staff.

The planned and actual duration of the study, including
the stage of results generalization and statistical processing,
was from February to July 2023.

Using the methodological base of the Center of Hygiene
and Epidemiology in the Voronezh Oblast, we designed
questionnaires to gauge the level of sanitary literacy
of the respondents (10 questions), and prove/disprove
the hypothesis about the influence of the aforementioned
attributes on the said indicator. The questionnaire tasks
were approved by the Central Methodological Council
of the Burdenko Voronezh State Medical University.

Depending on the choice of the respondents, the questionnaire
was supplied on paper (with subsequent collection thereof after
filing out) or in the digital form, made using the Yandex.Forms
service. The maximum time for completing the tasks was
30 minutes, the limitation controlled by the person who collected
the primary data.

In this study, the level of sanitary literacy of the specialists
working at epidemiologically significant facilities was the key
indicator, since it was organized to assess it.

The attributes suggested as influencing the said level (mode
of attendance, gender, age group, frequency of sessions, job
title group) were acknowledged as additional indicators.

In the course of the study, we formed the following groups
of respondents:

— specialists who received professional hygiene training
and underwent certification, and specialists trained in the context
of the summer health improvement campaign;

— mode of attendance: full-time, mixed, distance;

— male and female specialists;

—age groups: < 20 years old, 21-35 years old, 36-60 years
old, 61-75 years old;

— employees attending training sessions once a year and
every two years;

— job title groups: support staff, management personnel
exposed to an epidemiologically significant factor, immediate
doers of the work the facility is designed for.

In case the questionnaire was filled out on paper, we tallied
the results using the codifier; questionnaires filled in the Yandex.
Forms service returned the total score automatically.

The principles behind the sample size: since the general
totality, i.e., the number of employees of epidemiologically
significant facilities engaged in child education and supervision,
is remains unknown, the sample size was set at 400 people,
as yielded by the methods developed by K.A.Otdelnova
and V.I. Paniotto, and as per the calculation (with statistical
error at 5%, the calculation suggests the sample size
of 236 respondents, which makes 400 a more reliable figure) [13].

The results were processed with the help of MyOffice
software (New Cloud Technologies; Russia), using the Pearson's
chi-squared test (x?), with p < 0.01).

RESULTS

The sample consisted of 477 people [13] working in organizations
rendering services "education and training of children
and adolescents." Inviting the participants, we took into
account their direct contact with the epidemiologically
significant factor.

Thus, the analysis of the sample following distribution
of the respondents into groups, yields the following ratios:

— specialists who received professional hygiene training
and underwent certification — 385 individuals (80.7%,
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Table 1. Testing results by mode of attendance
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Mode of Average score Respondents in the group, Respondents who passed the initial Respond_eln.ts who passed
attendance people, total test, people the initial test, %
Full-time 6.2 122 57 46.7
Mixed 7.2 196 130 66.3
Distance 6 159 52 32.7

and specialists trained in the context of the summer health
improvement campaign — 92 individuals (19.3%);

— specialists that studied full-time — 122 persons (25.6%),
practiced mixed mode of attendance — 196 people (41.1%),
took part in distance courses 159 individuals (33.3%);

— number of male specialists — 47 persons (9.9%), female
430 persons (90.1%);

—number of people in the < 20 years age group — 78 (16.4%),
in the 21-35 years age group — 2116 (4.4%), in the 36-60 years
age group — 271 (56.8%), in the 61-75 years age group —
12 (2.5%);

— employees attending training sessions once a year —
92 individuals (19.3%), every two years — 385 persons (80.7%);

— number of support staff representatives — 77 (16.1%),
management personnel exposed to an epidemiologically
significant factor — 17 persons (3.6%), immediate doers
of the designated job — 383 people (80.3%).

The study has shown that the average level of sanitary
literacy among specialists involved professionally in education
and supervision of children was 6.5 points out of 10.0 possible
(65% of correct answers). A parallel study investigated
the level of sanitary literacy among those whose job is associated
with the production, storage, transportation and sale of food,
drinking water, as well as public utilities and household services;
they have shown the average scores of 7.9 out of 10.0 (79%
correct answers) and 6.6 out of 10.0 (66% correct answers).
Thus, those charged with educating and supervising children
scored the lowest.

Table 1 presents the calculated values of indicators
"percentage of respondents who passed the initial test, %"
and "average score" for each group, depending on the mode
of attendance. A participant that scored 7.0 out of 10.0
was considered to have passed the test.

To identify significant differences between the groups
for the "respondents who passed the initial test, people"
indicator, we applied the x? test (x*_,, = 40.446, x*_,,, = 9.21,
the relationship between factorial and effective attributes
considered significant at p < 0.01, with 2 degrees of freedom).

Table 2 presents the calculated values of indicators
"percentage of respondents who passed the initial test, %"
and "average score" for each group, depending on the age.

To identify significant differences between the groups
for the "respondents who passed the initial test, people"
indicator, we applied the x* test (¢° ,, = 48.032, ¥° ., = 11.345,
the relationship between factorial and effective attributes
considered significant at p < 0.01, with 3 degrees of freedom).

Table 3 presents the calculated values of indicators
"percentage of respondents who passed the initial test, %"

Table 2. Testing results by age group

and "average score" for each group, depending on the frequency
of sessions. It should be noted that for child educators and
supervisors, the frequency of training is determined by the character
of their job: those engaged in the summer health improvement
campaign are actually trained once a year, while professional
hygiene training for them is organized every two years.

To identify significant differences between the groups
for the "respondents who passed the initial test, people"
indicator, we applied the x* test (¢, = 13.957, ¥°,, = 6.635,
the relationship between factorial and effective attributes
considered significant at p < 0.01, with 1 degree of freedom).

Table 4 presents the calculated values of indicators
"percentage of respondents who passed the initial test, %"
and "average score" for each group, depending on the job title
(as per OK 016-94. Russian national classifier of professions
and tariff categories).

To identify significant differences between the groups
for the "percentage of respondents who passed the initial test, %"
indicator, we applied the ¥* test (x°,,, = 39.913, ¥°,,. = 9.21,
the relationship between factorial and effective attributes
considered significant at p < 0.01, with 1 degree of freedom).

Application of the ¥? test to the gender data of the respondents
revealed that it had no effect in their level of sanitary literacy.

Among the undesirable events, we considered erroneous
filling out of questionnaires intended for the mentioned parallel
study that involved other professional groups (production,
storage, transportation and sale of food products, drinking
water; public utilities and household services). There were 43 such
forms in total, they were discarded from the processed batch.

DISCUSSION

The overall level of sanitary literacy of the specialists engaged
in child education and supervision was 65%, i.e., on average,
the respondents answered correctly to 6.5 questions out of 10.0.

Findings based on the attributes:

— the number of specialists that have passed the test
was the highest in the mixed mode of attendance group, same
as the average score;

— the fewest number of respondents who have passed
the test was in the 61-75 years old age group;

— the largest number of respondents who have passed
the test was in the group that was trained hygiene every two years;

— the largest number of respondents who have passed
the test was in the "support staff" group, the smallest —
in the "immediate doers of the job" group.

The most practically significant indicator was the level
of sanitary literacy, expressed in terms of the average test score.

Age group Average score Respondents in the group, Respoln_dgnts who passed Respond_e_nlts who passed
people, total the initial test, people the initial test, %
> 20 years old 7.3 30 30 100
21-35 years old 6.8 116 58 50
36-60 years old 7.9 271 149 54.9
61-75 years old 4.5 54 2 3.7
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Table 3. Testing results by frequency of training sessions

Frequency of Average Respondents in the group, Respondents who passed Respondents who passed
sessions score people, total the initial test, people the initial test, %
Once a year 5.9 92 30 32.6
Every two years 6.7 385 209 54.3
Table 4. Testing results by job title group
Job title arou Average Respondents in the group, Respondents who passed Respondents who passed
group score people, total the initial test, people the initial test, %
Support staff 7.7 77 58 75.3
Mgnage'men.t perso.nnlell exposed to an 6.5 17 6 35.3
epidemiologically significant factor
!mmec}late doers of the work the facility 6.3 283 175 45.7
is designed for

The registered value of 6.5 out of 10.0 is below the successful
passing threshold of 7.0.

The data yielded by the statistical processing of the study
results cannot be considered as random, since they are backed
by a sufficient sample size calculated using three methods,
and by the following judgments:

— the mixed mode of attendance has proven to be the most
effective, since, in the context of a professional hygiene training,
the student can not only to consult with the teacher in person,
but also study independently using the materials provided;
distance learning has proven to be the least effective [14-16];

— specialists belonging to the 61-75 years old age group
form the most vulnerable cohort in terms of professional
hygiene training;

— the highest average score was registered for the specialists
that are trained hygiene every two years, probably because
those tested once a year participate in distance learning
courses primarily, which was also discovered by the study;

— the "immediate doers of the job" group scored the lowest
in the test, which may be due to the higher complexity
of the educational program compared to other groups, since
each job title receives an individual program.

One of the limitations of this study is the lack of data (both
in official sources and medical literature) on the number
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Solving the problems of ensuring long and active life of all Russians, regardless of their place of residence, requires the development and implementation
of digital preventive medicine technologies. It is noted that it is necessary to develop and implement health risk monitoring consistent with the digital technology
development level, principle of data-driven management, and conceptual provisions of the disease prediction and prevention, personalized and participatory nature
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METOAUYECKUE ACMEKTbI MOHUTOPWUHIA PUCKOB 4J151 LidPOBOW MNAT®OPMbl ®OPMUPOBAHUSA,
NoAOEP>XAHUA U COXPAHEHNA 300POBbSA HEJTOBEKA

A. B. Boromosnos'=, U. B. Ywakos', B. W. MNMonos?

" TocynapCTBEHHbIN Hay4HbIN LieHTp Poccuiickon ®efepaummn — deaepanbHblii MEAULUMHCKMA 6Uodunsnyeckmin LeHTp nMenn A. V1. BypHassiHa ®enepansHoro
MeanKo-bronorn4eckoro areHTcTea, Mockea, Poccus

2 BOPOHEeXCKUIN rOCYAapCTBEHHbIN MEAVLIMHCKWIA YHBEPCUTET MeHn H. H. BypaeHko, BopoHex, Poccust
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One of the national development goals of the Russian Federation
for the period until 2030 and for the future until 2036 is determined
as “maintenance of the population, health improvement, human
well-being promotion, support of the family”, and achieving
these goals envisages “creation and launch by the year 2030
of the digital platform contributing to shaping, maintenance,
and preservation of human health throughout human life based
on the data-driven management principle” [1].

The key objective of the digital platform created is to ensure
reliable intuitive digital service for the citizens’ communication
with medical professionals and medical institutions, access

to the digital health profile, features regarding self-monitoring
and decision-making to maintain and improve health.

The experience in the development and operation of the digital
services that are comparable in scale (public services portal,
banking applications, etc.) suggests public confidence
in reliability and confidentiality of the information acquisition
and processing. That is why the issues of implementation
of the consolidation of personal data (including health information)
of the patients from medical institutions of various ownership
and independently acquired information at the federal level within
the framework of the digital platform developed are potentially
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solvable. However, it is still necessary to earn the citizens’ trust
in terms of usefulness of the digital platform created for health
maintenance and improvement.

Consolidation of information about the citizens’ health
provides a framework to address the issues of preventive
medicine: prevention of diseases and injuries, prevention
and elimination of the risk of diseases and injuries. Objective
information about health risks is needed to solve such problems
[2-5]. The analysis of past experiences shows that the issues
of health risk monitoring are effectively resolved using the block
(cascade) diagram of occupational health changes in aviation [6].

The study was aimed to provide the rationale for proposals
regarding adoption of the block (cascade) diagram
of occupational health changes in aviation for solving problems
of risk monitoring during implementation of the digital platform
for human health shaping, maintenance, and preservation.

Methods

We performed systematic analysis of the block (cascade)
diagram of occupational health changes in aviation in order
to determine the possibility to ensure it keeps pace with
the digital technology development and is consistent with
the data-driven management principle and the concept
of 4P-medicine based on the principles of predictive, preventive,
personalized, and participatory healthcare.

Block (cascade) diagram of health changes

During their life humans are continuously exposed to the effects
of manageable (behavioral, metabolic, environmental)
and non-manageable (biological, genetic, demographic)
health risk factors. The impact of risk factors on human health
is largely determined by the person’s individual characteristics
combining the following: body’s compensatory response
specifics; prior condition; individual resistance to the effects
of certain risk factors; mobilization of body reserves;
psycho-emotional, motivational, and volitional commitment
to activity, etc. [7-9].

The changes in human condition resulting from the current
and cumulative effects of adverse factors lead to depletion
of body's reserve capacity and, as a consequence, to deterioration
of health [10-12]. Reduction of the effective dose of the exposure
to factors requires an integrated solution to multidirectional
super-tasks:

— human health preservation and professional longevity
extension require reduction of the dose and intensity
of the influencing risk factors;

— the need for life support in the context of increasing
industrial and domestic equipment capacity, increasing
intensity of professionally significant information flows, reduced
time costs for the decision-making support in the course
of activity requires life support in the context of increasing
health risk factor intensity and exposure time [13, 14].

A complete picture of immediate (acute) and delayed effects
of such changes is described by the cascade diagram of health
changes (Fig.) based on the dose approach to standardization
of factors [6]. The operation logic of such diagram combining
blocks that belong to one of three cascades is as follows [6]:

— the risk of potentially dangerous conditions and
health deterioration is determined by the risk factor dose in
accordance with the first cascade;

— reduction of the dose of the risk factors of adverse
conditions and health deterioration is achieved through blocks
of the second and third cascades.
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Lines on the diagram show the relationships between
the cascade blocks (Fig.); different line patterns are chosen only
for reasons of better readability of the drawing.

There is a factor dosimeter in front of each block (designated
by double lines in the Figure) — a module (block, device)
calculating the actual dose of the risk factors (D) determining
health risk (R) for each " block of the cascade. Thus, in terms
of digital technology, we can say that each i block of the central
cascade ensures conversion of the risk factor dose arriving
at the input to the health risk estimate R

R =1(D),
where f is a functional relationship between the risk factor
dose and the health risk. Construction (structural and parametric
identification) of the functional dependence f, for specific
risk factors, specific health problems, and specific social
and occupational population groups is a challenging
problem requiring the joint effort of physicians and engineers
(mathematicians). However, it is necessary to ensure
the methodological approach “transparency” providing confidence
in the risk estimates obtained. This, in particular, eliminates
the possibility of using neural network technologies for calculation
of health risk estimates. The methods and examples of effective
solution of the problems of synthesis of the functional dependencies
linking the risk factor dose and the health risk estimates
are presented, in particular, in the papers [15-21].

The risk factor doses arriving at the factor dosimeter input
are essentially exposure doses, while the doses at the factor
dosimeter output are absorbed (effective) doses. Apparently,
the following relationship is true for the risk factor doses:

D,2D,=2D,>D,>D,=2D,=D,,
moreover, the equal sign is possible only in the case of ineffective
functioning of all the blocks linked to the appropriate factor
dosimeter.

A similar relationship is true for health risk:

R,z2R,2R, 2R, 2R, 2R, =R,
moreover, the equal sign is possible only in the case of ineffective
functioning of the appropriate cascade block.

The theoretically possible situations, where the cascade
block leads not to the decrease, but to the increase in the doses
of factors and health risks, are not considered; the axiom about
the good faith of the developers of the measures specified
in the relevant blocks is accepted.

Three interrelated, continuously interacting cascades
that constitute the cascade diagram of health changes (Fig.)
are united by the blocks solving specific problems [6].

The first (cental, core) cascade is a cascade of health
changes, around which a system counteracting the negative
influence of risk factors on health and minimizing the effects
of such influence is formed. It describes the sequence
of health risk formation and manifestation and includes the links
of the influences considered, each of which corresponds
to the block of this cascade. Specialists from many branches
of science are engaged in the multifaceted study of the first
cascade blocks, and the progress of such studies is considered
to be associated with taking into account the increasing number
of the cascade blocks characterizing various aspects and
components of human health. In the Figure, the first cascade
includes six sequentially linked blocks.

1. Human body under specific conditions of vital activity:
determines health risk (R1) based on the individual characteristics
of the body, exposure and dose of the influencing health risk
factors.

2. Immediate (acute and early) manifestations of health
deterioration: determines the health risk (R2) manifesting itself within
a month from the date of the risk factor exposure termination.
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Fig. Block (cascade) diagram of health changes

3. Delayed manifestations of health deterioration: determines
the health risk (R,) manifesting itself within a period exceeding
a month from the date of the risk factor exposure termination,
as well as the risk resulting from the cumulative effect of such
factors.

4. Occupational health deterioration: determines the health
risk (R, characterized by the body’s inability to maintain
the compensatory and protective properties that ensure working
capacity and human endeavor reliability under all conditions
of professional activity implementation.

5. Reduced professional longevity: determines the health
risk (R,) characterized by the individual's inability to maintain
professional working capacity, i.e. inability to execute professional

tasks at the desired level (with the desired quality) throughout
the period of employment determined by society.

6. Genetic sequelae: determines the health risk (R,) causing
abnormal changes in the body that are transmitted to the next
generation.

The second cascade is a cascade of a priori measures aimed
to minimize the risk of adverse health changes. It combines
medical and professional selection, prediction of human body
resistance (including phenotyping), prenosological diagnosis,
medical supervision, and medical assessment. In the Figure,
the second cascade includes four independent blocks.

1. Medical (professional) selection: system of measures
aimed to minimize the risk that an individual would be engaged
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in the labor activities inconsistent with his/her health status
and physical development level.

2. Prenosological diagnosis: system of measures aimed
to minimize the risk of failure to reveal adverse changes
in the body not registered as a diagnosis (prenosological
dysfunction of the body).

3. Medical supervision: system of measures aimed to minimize
health risk through continuous health monitoring, compliance
with the sanitary, hygienic, and epidemiological standards
and rules.

4. Medical assessment: system of measures aimed to minimize
the risk that the citizens unable to perform activities due to their
current health status would be allowed to perform such activities.

The third cascade is a cascade for prevention of the developing
health problems. It characterizes a multi-level structure
of biomedical and psychophysiological “restraints” to the effects
of risk factors. In the Figure, the third cascade includes six
independent blocks.

1. Risk factor standardization and workplace ergonomics
improvement: system of measures aimed to minimize the health
risk resulting from the fact that the risk factors exceed
the acceptable (permissible) levels and from uncomfortable
task execution conditions.

2. Personal and collective protective means: means
for prevention or reduction of the effects of harmful and hazardous
occupational factors, as well as for protection against the polluted
environment.

3. Development of professionally significant psychophysiological
qualities: system of measures aimed to minimize the health risk
resulting from the individual’s inability to self-regulate his/her
psychophysiological state when performing the activity.

4. Increasing resistance and tolerance to risk factors: system
of measures aimed to minimize the health risk resulting from
the exposure to the risk factors that are above the permitted
standards.

5. Adjustment of adverse health changes: system of measures
aimed to minimize the health risk resulting from the development
of problems detected at the early stage and not requiring
dismissal of an employee from the activities for health reasons.

6. Recovery and rehabilitation: system of measures aimed
to minimize the health risk resulting from the reduced human
body’s functional capabilities.

It is clear that the more blocks of the second and third
cascades are connected to the first cascade, the less likely
and severe are adverse health changes resulting from the risk
factor exposure (the less are appropriate D, and R, values). That
is why one of the priority directions of health risk management
is the development of means and methods to determine
the contribution of each block of the second and third cascades
to health riskometry in the units of the decrease in the effective
dose of each risk factor or the decrease in the risk of adverse
effects of the exposure to each risk factor according
to the “cost-benefit” criterion.

The cascade diagram is of fundamental nature and is in principle
applicable for health monitoring in representatives of any social
and professional population group. However, to date, it has been
largely adapted for health monitoring in pilots and astronauts
[15, 18, 20, 22]. The main reason is the centralized, systematic
and continuous nature of medical care provided to pilots
and astronauts.

Currently, thanks to healthcare digitalization, the centralized
and systematic medical care is provided to representatives
of all social and professional population groups, which
opens up new scopes of the cascade diagram application
[23-28].
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Data-driven management of health

It should be emphasized that the produced digital platform
for human health shaping, maintenance, and preservation
throughout the life will be constructed in accordance with
the data-driven management (DDM) principles, which will
contribute to the effective practical use of the cascade diagram
in digital healthcare.

The digital platform implementation in accordance with
the data-driven management principles implies that information
about human health is used not only for one-time or periodic
support of making decisions about human health shaping,
preservation, and restoration, but also for continuous support
of such decision-making throughout human life (including
perinatal period). The solution to such problems is achieved
through implementation of business processes (sets of interrelated
tasks and activities aimed at achieving certain goals or results
within the framework of the digital platform) on the demand
of users (on-demand) for data streaming resulting from
the network communication of the digital platform participants
aimed at performing certain actions precisely in those moments
when it is necessary (realization of the “on-demand economy”
concept) [29].

The data-driven management of human health shaping,
preservation, and restoration is a cyclic process: health information
from multiple sources is continuously collected on the servers;
the information collected is processed and analyzed automatically,
the results are provided to users online in accordance with
the information access policy. The management efficiency largely
depends on the organization of data handling that involves
ensuring data acquisition, data storage, data analysis (processing),
data exchange, communication between the process participants,
and many other things. Furthermore, it is necessary to ensure [30]:

— consistency: all the information acquisition and handling
processes, software applications and data repositories should
constitute a single, continuously functioning system with
the universal architecture;

— agility: the management processes should be realized
based on the agile technology ensuring quick response
to changes in the “external environment”, quick adaptation
of services to user needs, continuous monitoring of the internal
processes underlying the digital platform functioning aimed
at ensuring continuous optimization of the processes;

— transparency: ensuring the possibility of tracking information
at any time using the big data technologies and the distributed
ledger technologies (blockchain technologies), continuous monitoring
of costs and resources making the results accessible for all users
in accordance with the policy of restricting access to information;

— parsimony: the digital platform single information space
must ensure multiple use of the data accumulated for solving
various applied problems, minimizing the costs of searching
and processing data;

— efficacy: ensuring maximum satisfaction of the needs
of the digital platform users with the constant increase in the number
of users and the number of problems to be solved, along with
the continuous minimization of the costs required to quickly
achieve meaningful results.

Features of using the cascade diagram of health changes

The use of the cascade diagram of health changes is fully
consistent with the concept of 4P-medicine; it ensures:

— prediction and prevention of diseases due to implementation
of health risk monitoring and the possibility of risk management
through preliminary risk minimization (the second cascade
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of the diagram) and minimization of the risk factor effects (the third
cascade of the diagram);

— healthcare personalization due to the possibility of individual
monitoring of health changes;

— participative nature of healthcare due to the possibility
of ensuring the patient’s direct involvement in management
of health changes through informing about the health risk
and ways (methods, technologies) to minimize it.

The use of the cascade diagram of health changes is fully
consistent with the data-driven management principle; it makes
allows one to:

— implement continuous monitoring of health risk
in representatives of all social and professional groups based
on combining the results of health monitoring at the individual
and population levels;

—ensure the a priori high potential efficacy of the implementation
of health preservation and maintenance measures due
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Great attention is traditionally paid to prevention of infectious diseases in pediatric population. Along with the institutional, therapeutic and preventive measures,
it is necessary to control public awareness of such issues. The study was aimed to analyze awareness of primary school, high school, and senior school students,
college and university students of the issues related to prevention of infections with fecal-oral and hematogenic transmission mechanisms. The study was carried
out using the private online questionnaire consisting of three items (personal information, questions regarding awareness of the infections with fecal-oral and
hematogenic transmission mechanisms). The properly filed questionnaires of the respondents, who had given to consent to participation in the study, were
analyzed. It was found that schoolchildren aged 12-15 years were the least informed about the issues related to prevention of infections with fecal-oral and
hematogenic transmission mechanisms, while the group of students aged 18-30 years was the most informed. It was hypothesized that parents influenced the
choice of answer made by schoolchildren aged 6-11 during the online survey. It has been proposed to ensure raising of the 6-15-year-old students’ awareness
of the issues related to prevention of infectious diseases, including by means of hygienic education when mastering such school curriculum subjects, as Biology
and Human Life Safety.

Keywords: risk factors, prevention, infectious diseases, fecal-oral transmission mechanism, hematogenic transmission mechanisms, students, hygienic education

Author contribution: Solovieva YuV — statistical data processing, preparation of the literature review, figures; Paunova SS — work on the manuscript; Markelova SV —
analysis, data interpretation, work on the manuscript, preparation of the final version of the article; Kirillova AV, Tseplyaeva KV, Sapunova NO — data acquisition;
Skoblina NA — study planning, analysis, data interpretation, work on the manuscript.

Compliance with ethical standards: the study was approved by the Ethics Committee of the Pirogov Russian National Research Medical University (protocol
No. 159 dated 21 November 2016). The informed consent was obtained for all study participants. The study was in line with the principles of biomedical ethics
and did not endanger the subjects.

><] Correspondence should be addressed: Svetlana V. Markelova
Ostrovityanov, 1, Moscow, 117997, Russia; markelova.sve@yandex.ru

Received: 22.01.2024 Accepted: 13.06.2024 Published online: 28.09.2024
DOI: 10.24075/rbh.2024.108

AHANIN3 UHOOPMUPOBAHHOCTU OBYHAIOLLINXCA O MEPAX MPO®UNTAKTUKN MHOEKLINIA,
UMEOLLNX ®EKANTBHO-OPAJBbHbIV 1 TPAHCMUCCUBHBIA MEXAHU3M MEPEJAYN

0. B. Conoseesa’, C. C. MayHoea', C. B. Mapkenosa' =, A. B. Kupunnoea', H. A. Cko6nmHa', K. B. Liennsiesa?, H. O. CanyHosa?

T POCCUIACKNIA HALWIOHaSBHBIN UCCELoBaTeNbCKU MEOVLIMHCKUI YHUBEPCUTET UMeHn H. . Muporosa, Mocksa, Poccus
2 DonronpynHeHckas rumHaswst, JonronpyaHbii, Poccus

MpounakTke MHPEKLMOHHBIX 3a60NeBaHnin Cpeam AETCKOro HaceneHns TPaavLMOHHO yAENsoT 60MbLUIoe BHUMaHWe. Hapsay ¢ Mepammn opraHn3aLoHHOro,
Ne4ebHO-MPOMUNAKTHECKOrO HaNpaBeHyst HEOBXOANMO KOHTPOMPOBATb YPOBEHb MH(POPMUPOBAHHOCTY HACemNeHns Mo STUM Bormpocam. Liensto nposeneHHoro
1ncenenoBaHns Obln aHanma MHPOPMUPOBAHHOCTY OBYHatOLLIMXCA HaYalbHbIX, CPEAHNX U CTapLLUMX KJ1aCCOB, CTYAEHTOB KOMEMKEN 1 BY30B MO BOMpocam
NPOUNAKTUKI NHDEKLMIA, UMEIOLLMX (hEKaIbHO-OpasbHbIN 1 TPAHCMUCCUBHDIN MexaH3M nepedaqu. iccnenosaHne BbINOAHANN C UCMONb30BaHNEM aHOHUMHOW
OHMarH-aHKeTbI, COCTOSILLIEN 13 Tpex 610KOB BOMPOCOB (MacnopTHas YacTb, BOMPOCHI, KacatoLLmecs MHPOPMMPOBAHHOCTIN O Mepax MPOMUNaKTUKA HDEKLMI,
MMEIOLLINX (heKasTbHO-OPasTbHbIN 1 TPAHCMUCCUBHBIA MEXaH3M nepefaydn). AHaNM3VPOBav KOPPEKTHO 3arnosiHEHHbIE aHKETbI PECMOHAEHTOB, AABLLUMX COrnacve
Ha y4acTve B UCcnegoBaHnn. YCTaHOBNEHO, YTO HauMeHee MH(MOPMUPOBaHHBIMU B BONPOCax NPOMUAAKTUKI NH(EKLMIA, MMEIOLLMX PeKanbHO-0panbHbI
1 TPAHCMUCCHBHBIN MEXaHW3M nepefaqu, SBnsioTcs WKONbHUKK 12—15 neT, a Hanbonee MHOPMMPOBaHHLIMKM — rpynna obydatoumxcs 18-30 net. BblaBrHyTO
NPEeanonoXXeHne 0 TOM, YTO Ha BbIOOP OTBETA LLKO/bHVKaMM 6—11 NeT B Xofe OHNanH-aHKETVPOBaHMSA NOBAVSIN poauTeni. [NpennoxeHo obecneynTs NoBbILLeHVEe
MNHOPMUPOBAHHOCTH 0By4atoLLXCs 615 NeT B BONpocax NMpodunakTnki MHEKLIMOHHbIX 3a60MeBaHA, B TOM 4Yrcie (hopMamMi 1 CPEACTBaMU MMVIEHNHECKOTO
BOCMUTaHVS B XOA4E OCBOEHSI MPEAMETOB LLKOSbHOM Mporpammel «<bronorus», «OCHOBbI 6830MacHOCTY »KU3HEOEATENbHOCT.

KntoyeBble cnoBa: hakTopbl pycka, NpodunakTika, MHMeKUMOoHHbIe 3aboneBanust, hekanbHO-opasbHbI MeXaH3M Nepefaqu, TPaHCMUCCUBHBIA MEXaHN3M
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Bknap aBTopos: 0. B. ConosbeBa — cTatcTndeckas 06paboTka AaHHbIX, MOArOTOBKA 0030pa nTepatypsbl, rpaduHeckrx nsobpaxeruin; C. C. MNayHosa —
pabota ¢ pykonucbto; C. B. MapkenoBa — aHanua, MHTepnpetaumsa AaHHbix, paboTa C pyKoOmMCbio, MOArOTOBKA OKOHYATENIbHOro BapuaHTa CcTaTbu;
A. B. Kupunnosa, K. B. Liennsiesa, H. O. CanyHosa — c6op aaHHbix; H. A. CKobnmHa — nnaHnpoBaHve NCCNeaoBanHns, aHanms, HTepnpeTaumns JaHHbIx, padoTa
C PYKOMKCHIO.

CobniopeHne 3aTMHecKnX CTaHJapToB: VCCefoBaHe ogobpeHo flokanbHbIM 3TdeckuM komutetom PHVIMY umenn H. . Muporosa (npotokon Ne 159 ot
21 Hos16pst 2016 r.). [Jo6poBONbHOE NHOPMMPOBaHHOE cornacve Bbio NoyYeHO AN KaKAOro yYacTHYKa. VlccneaoBaHne CoOTBETCTBOBA/IO TPeHOBaHNUAM
OVOMEONLIMHCKOW 3TVIKV 1 He NOABEPrasio OMacHOCTY YHaCTHUKOB.

><] Ans koppecnoHaeHuuu: CeetnaHa BanepbesHa Mapkenosa
yn. OctpoBuTAHOBa, 4. 1, I. Mockea, 117997, Poccust; markelova.sve@yandex.ru

Cratbsi nonyyena: 22.01.2024 Ctatbs npuHaTa K nevatu: 13.06.2024 Ony6nukoBaHa oHnaiiH: 28.09.2024

DOI: 10.24075/rbh.2024.108

- 38 | RUSSIAN BULLETIN OF HYGIENE | 3, 2024 | RBH.RSMU.PRESS



Consumption of substandard food and water, safety of which
depends on the epidemiological well-being of the environment
and is determined by changes in climatic parameters, is
the most common cause of infectious diseases in children.
According to the World Health Organization (WHO), the above
factors affect the prevalence of 31 infectious diseases. Higher
rate of the infectious diseases (including fatal cases) caused by
substandard drinking water is reported in the medium and low-
income countries, for example in Africa and Asia. Natural
disasters (floods, mudflows, landslides, etc.), along with the
extreme climate change and the associated water pollution,
also increase the risk of parasitic diseases [1].

Diarrhea and acute respiratory infections are the leading
causes of morbidity and mortality among children under
the age of 5 years all over the world. There is evidence that
breastfeeding reduces the risk of gastrointestinal and respiratory
infections. The review prepared using the Medline, Embase
and Scopus databases for the years 2010-2022 reports the
analysis of 70 studies, of which 60 have confirmed a positive
correlation between breastfeeding only and the reduced risk
of some gastrointestinal, respiratory, and other infections
in both low-income and high-income countries. The researchers
have confirmed that the more prolonged breastfeeding protects
against many infectious diseases [2].

The analysis of epidemiological situation for certain groups
of infectious diseases in Poland has shown that gastrointestinal
infections are among the most prevalent in the population.
Furthermore, rotavirus infections predominate among children,
while the infections caused by Clostridium difficile predominate
among adults. The increase in the rate of intestinal infections
caused by persistence of this anaerobic Gram-positive rod-
shaped bacterium in the body represents a serious problem
largely associated with the use of broad spectrum antibiotics.
The spread of hepatitis A transformed into epidemic in 2017 [3].

According to the data provided by the researchers, the total
share of the infectious diseases associated with climatic factors
varies between 9.0 and 18.0%. It has been shown that socio-
economic status and anthropometric parameters can modify
the effects of climate on pediatric morbidity. Children suffering
from growth retardation, exhaustion, and underweight are most
susceptible to infectious diseases [4].

In a community of individuals, human is the main source
of the spread of infectious diseases. Huang V. et al performed
a questionnaire survey in the populations of three Chinese
cities in winter and summer. The study involved polling
of 5818 participants, during which a total of 35,542 contacts
were reported. The average number of contacts, including
occupational ones, per individual per day was 16.7. Daily
contacts, the average duration of which exceeded 4 h, occurred
mostly at home and were most often physical. The number
of physical contacts in winter was higher than that reported for
summer months [5].

Great attention is paid to the prevalence of encephalitis
in pediatric population. According to retrospective analysis
of outpatient medical records in the city of Houston
(USA), encephalitis can not only facilitate the development
of neurological symptoms, but also lead to death, in both
urban and rural populations [6]. Considering the possibility
of infectious brain injury after the bite of the tick infected with
the tick-borne encephalitis virus, prevention of this disorder
in the population is relevant.

Timely vaccination in accordance with the national
immunization schedule, affordable competent medical care
represent effective methods to prevent infectious diseases
in children and adolescents, as well as in adults. Assessment
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of awareness of students at different levels of training of the risk
factors and effective measures to prevent infectious diseases
is relevant in terms of the search for and development of the
most effective preventive programs and activities.

The study was aimed to analyze the students’ awareness
of the measures to prevent infections with fecal-oral and
hematogenic transmission mechanisms.

METHODS

In 2023, we performed a random online questionnaire survey
of students attending educational institutions of various levels
of training: 322 primary school students, 238 high school
students, 75 senior school students, as well as 76 students
attending colleges and universities of various profiles.

The anonymous online questionnaire survey was
performed using the questionnaire developed by experts
of Rospotrebnadzor for the All-Russian Dictation on Public
Health in autumn 2023 [7]. The questionnaire consisted of 21
questions. The questionnaire included personal information
and the questions regarding the respondents’ awareness
of the measures to prevent infections with fecal-oral and
hematogenic transmission mechanisms. The first item was
focused on assessing awareness of the measures to prevent
infections with fecal-oral transmission mechanism. The
questionnaire contained questions, whether it is reasonable
for several people to use the same glass for drinking; whether
it is enough to use antiseptic instead of hand washing with
soap; about the need to wash hands with soap before eating,
after the use of the toilet, to wash fruits in the peel (such as
bananas, oranges, tangerines) and eggs before cooking; about
the sources of infections, modes of transmission and groups
at risk of intestinal infection; what kind of water can be used
for drinking while traveling; whether it is true that food that has
fallen on the floor can be eaten without concerns about its
safety if it has been on the floor for less than 5 s.

The second item focused on prevention of diseases with
hematogenic transmission mechanism consisted of the
following questions: how to dress properly before going to the
forest in spring and summer; where the ticks most often wait for
their victims; what to do if you find a tick on yourself; whether
it is possible to get infected with malaria through mosquito bite;
why you can’t swim in the water bodies where there is a sign
saying “Swimming is prohibited”; what are the main signs that
a person has lice.

The questionnaires were divided into groups based on the
surveyed students’ age (6-11 years, 12—15 years, 16-17 years,
18-30 years). The properly filled questionnaires were included
in the analysis.

Statistical data processing was performed using descriptive
statistics. The analysis involved the use of parametric statistical
methods; the mean (M) and error of the mean (m) were
calculated. Student’s t-test was used to assess significance of
differences between mean values. The differences in the results
were considered significant at p < 0.05.

RESULTS

Among surveyed students, nobody was there to give correct
answers to the questions of the questionnaire about prevention
of infections with fecal-oral and hematogenic transmission
mechanisms. The mean share (M + m) of correct answers given
by students was 88.9 + 1.8%.

The largest share of incorrect answers was reported
for students aged 12-15 years (high school students).
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Fig. 1. The share of incorrect answers to the questions about the infections with fecal-oral transmission mechanism given by the respondents (%)

The questions that were given incorrect answers, compared
to the answers given by the respondents from other groups
(o < 0.05), were as follows: “Is it necessary to wash fruits in the
peel?” (incorrect answer was given in 67.0% of cases); “When
should you wash vegetables and fruits?” (67.0% of cases);
“What kind of water can be used for drinking while traveling?”
(66.0% of cases); “Who is the source of intestinal infection?”
(63.0% of cases) (Fig. 1).

The question “Who is the source of intestinal infection?”
also troubled primary school students (in 59.0% of cases)
(o < 0.05) (Fig. 1).

Every fifth high school student gave a wrong answer
to the question about the group at risk of getting infected with
intestinal infection (Fig. 1).

The share of incorrect answers to the questions, whether
it is reasonable for several people to use the same glass
for drinking; whether it is enough to use antiseptic instead
of hand washing with soap; about the need to wash hands with
soap before eating, after the use of the toilet; about the need
to wash eggs before cooking; whether it is reasonable to eat
food that has fallen on the floor if it has been there for less than
5 s, among students of all age groups, including college and
university students, was comparable and did not exceed 10%.

The smallest share of incorrect answers to the questions
about the infections with fecal-oral transmission mechanism
was reported for the respondents aged 18-30 years (Fig. 1).

The vast majority of high school students gave incorrect
answers to the questions “What are the main signs that
a person has lice?” (in 80.0% of cases) and “Is it possible

to get infected with malaria through mosquito bite?” (in 46.0%
of cases) (p < 0.05) (Fig. 2).

The question “Is it possible to get infected with malaria
through mosquito bite?” also troubled primary school students
(in 57.0% of cases) (p < 0.05) (Fig. 2).

Every fifth high school student gave a wrong answer to the
question “Why can’t you swim in the water bodies where there
is a sign saying “Swimming is prohibited”?” (Fig. 2).

The smallest share of incorrect answers to the questions
about the infections with hematogenic transmission mechanism
was reported for the respondents aged 18-30 years (Fig. 2).

DISCUSSION

The study showed that the group of students aged 12—-15 years
was the least informed about the issues related to prevention
of infections with fecal-oral and hematogenic transmission
mechanisms. The 18-30-year-old students were the most
informed.

The results of the questionnaire survey of students aged
6-11 years, based on the main answers to the questions
about prevention of infections with fecal-oral and hematogenic
transmission mechanisms, were comparable with the answers
of students aged 18-30 years, except for answers to the
questions about the source of intestinal infection and the
possibility of getting infected with malaria through mosquito
bite. Such results were likely to be obtained due to the fact
that parents controlled and corrected the answers given
by students during the questionnaire survey.
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12-15 years — —— 16-17 years

18-30 years

How do you dress properly
before going to the forest
in spring and summer?

80

70

60

50

What are the main signs

that a person has lice? .

40

Where do ticks most often
wait for their victims?

30

Why can’t you swim in the

water bodies where there is

a sign saying “Swimming is
prohibited”?

What to do if you find
a tick on yourself?

Is it possible to get infected with
malaria through mosquito bite?

Fig. 2. The share of incorrect answers to the questions about the infections with

Summarizing the data obtained, it can be concluded that
schoolchildren aged 6-15 years are the least informed about
the issues related to prevention of infections with fecal-oral
and hematogenic transmission mechanisms. In our opinion,
raising awareness of this category of students, including using
the hygienic training forms and means, seems to be the most
topical.

The data from social media and mass media is usually the
main source of information about prevention of infectious diseases
for children and parents. Such data often have low reliability [8].

To prevent infections with fecal-oral and hematogenic
transmission mechanisms, such hygienic training means,
as lectures, seminars, webinars, preparation of memos and
booklets, presentations (including by students themselves)
can be used that can be implemented within the framework of
school curriculum when mastering such subjects, as Biology
and Human Life Safety. This will make it possible to increase
the students’ motivation to learn about the principles of healthy
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ECOLOGICAL AND HYGIENIC ASPECTS OF SOLID WASTE DISPOSAL
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Disposal of solid domestic waste (SDW) is an important environmental and hygienic problem, but it causes not only environmental, but also great economic
damage. From January 1, 2019, it was planned to carry out a reform of solid waste management. Many regions were not ready for waste reform. The problem
of waste disposal is especially acute in federal cities. The goal is to study the readiness of regional operators in large cities (Moscow, St. Petersburg, Sevastopol)
and students to solve the problem of waste disposal. A total of 100 solid waste collection sites were examined in the central and peripheral regions of Moscow,
St. Petersburg and Sevastopol. An online survey of 356 medical students was conducted. When examining districts of three cities, the main difficulties in the
peripheral regions were insufficient lighting, lack of fences and protective soil coverings, in the central regions — non-compliance with zoning in the location of sites
in relation to the housing stock, lack of lids on containers, which worsens the sanitary and epidemiological situation. The main motivations for students to participate
in separate waste collection were the convenience of container location and incentives; environmental problems were of interest to only 4% of respondents. The
results of the study revealed the need to continue reforming the primary level of solid waste management and conducting environmental and hygienic education
of the population, including youth and students, in terms of the importance of waste management using modern technologies.
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OKOJNOIrO-r’MrMEHNYECKME ACNEKTbI YTUITUSALWN TBEPObIX BbITOBbIX OTXO40B
A. A. Ctaxeesa, A. A. 3axaposa, H. M. YmHos, E. [. Opyroea, B. B. Koponvik, H. M. LLenHa™
Poccuniicknin HaumoHanbHbI NCCneaoBaTenbCKUin MEANLIMHCKIUN yHMBepcuTeT nmenn H. . Muporosa, Mockea, Poccus

Ytunuzaums tBepablix 6biToBbIX 0TX0A0B (TBO) ABNAETCS BaXXHON 9KONOro-rurmeHnYeckorn npobnemMon, 0OaHako OHa HaHOCUT He TOJIbKO SKONOMMHYECKUIA,
HO 1 6onbLLOM akoHOMUYeckui yiep6. C 1 aHBaps 2019 r. npegnonaranock Nposect pedopmy obpalleHna ¢ TBO. MHorve pervoHbl okasanvcb He roToBbl
K MycopHoi pecopme. OcobeHHO OCTPO Mpobnema yTunmdaummn OTXOAO0B OLLyLIAeTCs B ropofax deaepanbHoro 3HadeHus. Lienbto paboTbl 6bi1o M3yYnTs
rOTOBHOCTb PEermoHasbHbIX ONepaTopoB KPynHbIX ropofos (Mocksbl, CaHkT-IeTepbypra, CeBacTonons) U CTyAEHTOB K PeLLeHO MPobemMbl yTunmaawmm Mycopa.
0O6cneposanbl 100 nnowanok ans céopa TBO B LieHTpanbHbIX 1 nepudepuiiHbix parioHax Mocksbl, CaHkT-MNeTepbypra n Cesactonons. [poBeneH oHnarH-onpoc
356 cTyneHToB-MeankoB. ObcneaoBaHne panoHOB TPEX FOPOAOB MoKasasno, YTO OCHOBHLIMU TPYAHOCTSAMM NepudepnHecknx panoHoB Obinn HegocTaTodHoe
OCBeLLiEHVe, OTCYTCTBME OrPaXKAEHUIA 1 3aLLMTHBIX MOKPbITUIA MOYBbI, @ UEeHTPaslbHbIX PaNOHOB — HeCobNtodeHe 30HaNTbHOCTM B PACTONOXKEHWM MOLWLAa[a0K
MO OTHOLLIEHNIO K XXMIOMY (DOHZY, OTCYTCTBUE KPbILLEK Ha KOHTEMHepax, YTo yxyalano CaHUTapHO-3NMAEMUONOrMHECKYO cuTyaLmio. OCHOBHBIMI MOTUBaMM
y4acTusi CTYAEHTOB B pa3fefisHoM cbope Mycopa Bblv yA0H6CTBO PACTIONOXEHNSI KOHTEMHEPOB 1 MOOLLPEHUS. DKOMOrMYeCKIe MPOBEMbI MHTEPECOBaNN TONBKO
4% pecnoHaeHToB. Pe3ynstaTbl MCCNeaoBaHNs BbISBUMM HEOOXOAVMOCTL NMPOAOSIKEHUS PEOPMMPOBaHNS NEPBMHYHOrO 3BeHa obpallieHns ¢ TEO 1 nposeaeHus
9KOMOrO-TUMMEHNYECKOrO BOCMUTAHNS HACENEHNS, B TOM YMCNE MOOAEXM W CTYAEHTOB, B OTHOLLEHUN BaXKHOCTV YNpaBneHust OTXO4amMu, C UCNONb30BaHNEM
COBPEMEHHbIX TEXHONOTNIA.
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The environmental safety of any country largely depends
on how it solves the problem of waste disposal. Accumulated
waste, landfills, and deposits of toxic substances cause both
environmental and economic damage of significant scale.
Moreover, solid domestic waste (SDW) collection sites that are
set up with violations of sanitary and hygienic requirements
for their location and equipment present risks of infectious,
parasitic, and other diseases [1].

RUSSIAN BULLETIN OF HYGIENE | 3, 2024 | RBH.RSMU.PRESS

Currently, there are three practiced methods of waste
disposal: burial, incineration, and recycling, the latter being
the safest for the environment. Until recently, the common
approach to waste disposal in Russia was of extensive nature,
i.e., the number of landfills was growing, and not all of them
met the established hygienic requirements for the SDW burial
grounds design and maintenance. A comparative assessment
of the approaches to waste disposal in Russia has shown that
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93-95% of garbage is buried, and only 7-5% — recycled. In the
countries of the European Union, 40% of the wastes are buried,
another 40% recycled into materials, and 20% processed into
energy [2, 3].

The sphere of solid waste disposal management has been
undergoing reformation for over 20 years; the process started
with adoption of the Federal Law "On Industrial and Domestic
Wastes" in 1998 [4].

The so-called "waste reform", a set of measures designed
as part of the effort to improve environmental situation, was
supposed to have been launched in the Russian regions
on January 1, 2019. The specifics of waste management are
given in a number of federal level regulations [5-11].

The waste reform aimed to fill the gaps in the existing
legislation and relay the priorities of the state in this matter. Inter
alia, it provided legal basis for waste sorting (separate collection
of waste) and recycling. The reform focused on several
interrelated problems simultaneously and sought to eliminate
illegal landfills, popularize the concept of waste sorting, legalize
this practice among waste disposal facility operators, and
make sorting and recycling mandatory for the said operators.

According to the researchers, Russian regions were largely
unprepared for the waste reform: the number of allocated
landfills was insufficient, waste recycling plants remained
unbuilt, there were no separate waste collection practices
implemented. This was the state of affairs in Vladikavkaz,
Omsk, Irkutsk region, and Krasnoyarsk [12-16].

Currently, the problem of solid waste disposal is particularly
urgent in large cities. In this connection, Moscow, St. Petersburg,
and Sevastopol were allowed to not comply with the provisions
of the Federal Law 89-FZ that prescribed new ways of waste
management from January 1, 2022, i.e., the waste reform was
postponed in these cities for 3 years in order to let them develop
the respective policies [3]. As highlighted by the researchers,
a more difficult task is to change people's attitude towards
the matter of waste generation and recycling itself, since one
of the most important aspects of SDW management is awareness
and understanding of the essence of the problem on the part
of the population, especially young people [17, 18].

Thus, the topic of solid waste management is large and
very complex. Review of the literature has shown that there
are not many papers covering it, and most of them are part
of conference proceedings, formalized as short articles or lists
of statements. They mainly deal with legal, financial,
and economic aspects of the matter, or have to do with
administrative regulation of the problem.

This study aimed to investigate the readiness of regional
operators in large cities (Moscow, St. Petersburg, Sevastopol)
and young people (students) to become part of the solution
to the problem of waste generation and recycling.

METHODS

Following the sanitary and hygienic requirements [1], in 2022,
we surveyed SDW collection sites in the urbanized areas. The
sites were located in the central (historically established) and
peripheral (developing) areas of three federal cities: Moscow
(Tverskaya, Filevsky Park, Konkovo districts), St. Petersburg
(Admiralteysky, Vyborgsky districts, Kronstadt), and Sevastopol
(Leninsky, Ostryaki districts). In each districts, we worked with
10 sites.

Surveying the sites, we considered the following parameters:
zoning (distance between the site and the residential area,
should have been in the range between 20 and 100 m); site
surface type (asphalt, concrete, soil); fencing, if any (brick,

concrete, metal), and greenery; convenient access roads and
waster sorting arrangements; the number of containers on the site
and their marking; container covers, if any, and roof above the
site; lighting, if any. The study relied on the empirical method:
observation, measurement of distance with a laser ruler,
comparison.

Addressing the problem of waste sorting and SDW recycling,
we surveyed medical students using an online questionnaire
developed by the authors of this article. Three hundred and
fifty six students of the N.I. Pirogov Russian National Research
Medical University (aged 17 through 22 years) took the survey.

To analyze the number of solid waste collection containers
in the central and peripheral districts of Moscow, St. Petersburg,
and Sevastopol, we used StatTech software (Stattech; Russia).
To avoid the effect of multiple comparisons, we applied the
Newman-Keuls test after one-way ANOVA. Student's t-test
was used for comparison of the peripheral and central districts
of each city. The differences, after processing with application
of the Newman-Keuls and Student's tests, were considered
significant at the confidence level of 0.95.

RESULTS

The purpose of surveying sanitary and hygienic condition
of waste collection sites in the peripheral and central districts
of three cities of federal significance was to comparatively
analyze their readiness for the waste reform. The results are
given in Table 1.

We found that the surveyed sites have some specific
features, but, overall, reformation of the front line of the waste
management system is generally prepared and proceeds
as planned. The zoning of inner yards of residential buildings
was better realized in relatively young (Konkovo) districts and
those located far from the city center (Vyborgsky, Ostryaki). The
distance between the residential area and the waste collection
site was often out of the regulated range (80-100% of cases)
in districts that are closer to the city center or inside it, which
probably stems from the specifics of development of such
historical areas. Sanitary and hygienic regulations suggest
covering waste collection sites with concrete or asphalt,
a recommendation commonly followed in all districts of Moscow,
Admiralteysky district of St. Petersburg, and Leninsky district
of Sevastopol. In Vyborgsky district and Ostryaki, there are
sites (10-20%) without any protective coating, i.e., their surface
is sail.

An important sanitary requirement is for the site to have
a fence made of brick, concrete or metal. In two districts
of Moscow, Tverskoy and Filevsky Park, we have found
a significantly lower number of sites meeting this requirement.

Compared to the peripheral districts, central districts
of Moscow, St. Petersburg, and Kronstadt had less sites
surrounded with greenery. There, the share of such was only
30-40%. All the surveyed sites had convenient access ways,
with the share thereof insignificantly lower in the Tverskoy
district of Moscow and districts of Sevastopol.

Separate waste collection (recyclable materials and
mixed waste) is practiced in Moscow and St. Petersburg, but
there are fewer such sites (40-60%) in the central districts
of these cities. In Sevastopol, there are separate containers
for cardboard and plastic only; mixed waste, apparently,
is collected through in-building garbage chutes. Therefore, we
believe that waste sorting, as defined in SanPiN 2.1.3684-21,
was not implemented at the time of the study.

All the surveyed sites had 2 to 5 containers for separate
waste collection. As for the number of SDW containers, we
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Table 1. Share (%) of the surveyed SDW sites in central and peripheral districts (cities of federal significance) that meet the sanitary and hygienic requirements

(SanPiN 2.1.3684-21)

Lids on
Convenient Separate containers
City District Zoning Surface Fencing Greenery waste . Lighting
access ways . and spanning
collection
roof
Tverskoy 20 100a 30m 30 90 40 50/10 30
Moscow Filevsky Park 0 Soa 45b 60 100 100 100/50 40
Konkovo 80 100a 80b 60 100 100 100/50 90
. 80a 80b
Admiralteysky 0 20¢ 10m 40 100 60 20/30 80
40a
Saint Vyborgsky 60 50c 100b 40 100 80 10/10 30
Petersburg 10s
50b
Kronstadt 20 100a 10cc 30 100 70 30/30 40
30m
10a 10cc 0
Leninsky 40 90c 80m 100 80 700* 100/100 90
20p
Sevastopol
20a 0
Ostryaki 100 60c 60m 100 80 o 40/40 40
20s 40cp

Note: a — asphalt, ¢ — concrete, s — sail (types of site surface); cc — concrete, b — brick, m — metal (site fencing material); ¢c* — cardboard, p* — plastic, cp™* —

cardboard and plastic.

have found that the district occupying central part of Sevastopol
had significantly more of them than the district in Moscow's
center (Tverskoy) (Table 2). Residents of the peripheral districts
of St. Petersburg had more SDW containers at their disposal
than residents of similar districts of Moscow and Sevastopol.
In addition, we registered significantly fewer containers in the
center of St. Petersburg compared to the remote districts
of this city.

On many sites, containers were lidless, and there were
no common spanning roof over them. This issue requires
attention from regional operators. Leninsky district of Sevastopol
was the exception: there, 100% of containers had lids, and
the collection sites were under roof. As for lighting of the sites,
many lacked it (all the included cities), with only Konkovo,
Admiralteysky, and Leninsky districts having lamps over 80-90%
of the SDW collection sites (Table 1).

In order to assess the commitment of students, who are the
most mobile and active part of the young population, to waste
sorting, we set up an online survey. According to the results
thereof, about 90% of students believe that SDW disposal
is an important task of the federal level, and separate collection
of domestic waste (waste sorting) is one of the effective methods
of solving it. Over 40% of students mentioned that the number
of containers for SDW in the courtyards of residential buildings
has increased in the year preceding the survey. However, only
about 30% of the respondents actually sorted their garbage.
The key motivation behind waste sorting, according to the
majority (62%) of the participants of the survey, could closeness
of the containers to the buildings and their convenient location,

and 30% of the students noted that they would like to receive
various incentives for separate garbage collection. Over 70%
of the respondents claimed readiness to not use an in-house
trash chute, if there is one, and sort waste.

According to the survey, only 16% of the participants used
recyclables collection points, with 30% and 18% of them
bringing waste paper and plastics there. The rest mentioned
remoteness of the collection points, lack of habit, or their
own ignorance of the recycling possibilities as the reasons
for not practicing it. And only a small part of the students
(4%) understood and realistically assessed the environmental
problems caused by pollution generated by SDW (Figure).

DISCUSSION

Studies by various authors show that, despite adoption of a number
of laws and regulations, from 1998 to the present, the waste
reform is being implemented very slowly. Today, it is easy learn
the best practices of waste management from other countries,
starting with sorting, through removal, to recycling, and burial.
In the leading European countries — Germany, Austria,
Sweden, the Netherlands, Denmark, Belgium, etc. — there
is a stepwise solution to the problem, which starts with explaining
the population how and why to sort waste, then arrangement
of the removal routines, further sorting, and construction
of a high-end waste recycling plant. In Sweden, after careful
sorting, about half of the solid waste is burned and converted
into energy: for example, food waste becomes biogas. Another
half is recycled. Only less than 1% of the wastes is buried [2, 3].

Table 2. Average number of SDW containers, central and peripheral districts of three cities

Average number of containers in the city's districts (n)

City
central and peripheral

central peripheral

Moscow

2.67 +1.77 (n = 20)

2.00 + 1.41 (n = 10)

3.27 +1.90 (n = 10)

Saint Petersburg

3.80 + 1.61 (n = 20)

2.70 + 0.95™* (n = 10)

4.90 + 1.37* (n= 10)

Sevastopol

3.25 +1.55 (n=20)

3.80 + 1.55"* (n = 10)

2.7 +1.42" (n=10)

Note: significant differences (o < 0.05), as shown by the Newman-Keuls test, between cities: * — Moscow and St. Petersburg, ** — Moscow and Sevastopol,
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Fig. Distribution of students by their motivation for separate collection of SDW (%)

The Japanese garbage recycling system is as relevant.
Compared to our country, Japan lacks territory for landfills,
so Japanese use their waste-free system. The municipality
determines the days and hours when certain type of garbage
is collected and removed. Local authorities impose fines for
violations of the order of garbage collection/removal [19, 20].

Some authors believe that Russian reform is better
compatible with the Asian approach to the problem; according
to them, application thereof will create new jobs and reduce the
number of landfills, provide production capacities with cheap
raw materials, and protect the country's ecology and public
health [16].

Earlier, it was shown that in Moscow, regional operators
started working in the context of the waste reform (prepared
SDW collection sites, brought lidded containers for separate
collection of solid waste) in 2019. The best results were
registered in the developing peripheral areas (Savelovsky,
Khoroshevsky). Unfortunately, in the Tverskoy district, it was
hard to meet the sanitary and hygienic requirements for SDW
collection sites due to the historical features of city center.

None of the surveyed sites was perfect. The flaws had
to do with incorrect distance to the residential zone, and
number of the sites without fences and separate garbage
collection arrangements [21].

Our study has shown that cities of the federal level also
tackle the task of improvement of the primary component
of the waste reform. However, the sites located in the central
or peripheral parts of each city meet the sanitary and hygienic
requirements only partially. For example, in the Tverskoy and
Admiralteysky districts, which lie in the central parts of the
cities, many sites were allocated incorrectly, and, consequently,
had insufficient amount of containers and poor greenery around
them. In Sevastopol, on the contrary, 100% of garbage sites are
surrounded by greenery, but they do not always have fencing
and concrete or asphalt on the soil. The common advantage
of all the surveyed sites were the convenient access roads.

At the same time, scientists believe that at the outset, the
key to success of the waste reform is ecological and hygienic
education of the young people and the general population.
Surveying students of the Kuban State Technological University,
the authors found that the ongoing environmental and hygienic
reforms in the field of housing and utility services are perceived
by the majority of young people positively, not negatively. However,
there are psychological barriers preventing waste sorting from
becoming a daily habit: students lack confidence in the feasibility
of the relevant program and do not wish to incur additional costs
in connection with the new waste management system [22].

. Closeness of the containers
. Incentives
. Environmental problems

Other

Previously, there was conducted a survey of about 1500
residents of 41 districts of the Moscow region. Having analyzed
its results, the authors of the paper based thereon concluded
that it is advisable to intensify educational efforts aimed
at the population that teach ecological culture and promote
interactions with the regional operator in the context of solving
pressing issues [18].

Despite the paucity of literature of this kind, the results
of our study are consistent therewith.

An online survey of students at the N.I. Pirogov Russian
National Research University has shown that the majority of them
(90%) understood the importance of separate garbage collection,
but less than 50% of the respondents actually sorted SDW.

Asked about the key incentive to adopt the waste sorting
practice, students mentioned availability and convenient
location of the respective containers but not the ecological
and hygienic consequences of restraining from separate
garbage collection. This indicates that they are not fully aware
of the seriousness of the problem of waste management for
the environment and human health. Therefore, it is necessary
to actively explain the issues to the students and the general
population using clear visual materials.

It is also important to popularize the recyclables collection
points. As opposed to foreign countries, in Russia, this
approach to waste management is rarely realized. According
to the survey, only a small portion of the students (16%)
brought waste (mostly paper) to such points, irregularly, with
the main reason being remoteness of the recycling points and
students' own ignorance. Therefore, we should practically
work on making the youth understand the better effectiveness
of processing of separately collected recyclables compared
to production of the items from raw materials [23]. At the
N.I. Pirogov Russian National Research Medical University,
this problem was addressed: in the recreation areas, there
were mounted separate garbage collection bins for waste
paper, plastic lids, pens, batteries, blisters, small computer
accessories, etc., which students and teachers use constantly.
In addition to waste sorting, people can consume resources,
such as water and electricity, rationally and economically,
practicing the approach called "reasonable consumption."
This allows solving not only ecological and hygienic, but also
economic problems.

As the site surveys have shown, regional operators continue
to actively work on the preparation of the primary component
of the system of separate SDW collection and subsequent
disposal. However, as our study has shown, a more difficult
task is to educate the youth in the field of ecology and hygiene.
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CONCLUSIONS

A sanitary and hygienic assessment of the SDW collection sites
has shown that even at the initial stage of the waste reform,
all cities of the federal level implemented measures enabling
waste sorting, but the process has some specific features.

In the peripheral districts of the cities included in the study
the main flaws about SDW collection sites were insufficient
lighting and lack of fences and protective soil covering, and
in the central districts the problems stemmed from incorrect
allocation respective to the residential buildings, lack of greenery,
lack of lids on containers or a common roof (Moscow,
St. Petersburg) above the site, which worsened the sanitary
and epidemiological situation.

According to the survey, about 80% of students are
ready to sort garbage if there are the respective containers
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