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ORIGINAL RESEARCH

DEVELOPMENT OF A PHYSICAL HEALTH MANAGEMENT SYSTEM FOR ADULTS AND CHILDREN:
CURRENT ORGANIZATIONAL AND METHODOLOGICAL ASPECTS

Ushakov IB', Turzin PS?, Lukichev KE*=, Popov VI*

" Burnasyan Federal Medical Biophysical Center of the Federal Medical Biological Agency, Moscow, Russia

2 Healthcare Organization and Medical Management Research Institute of the Moscow City Healthcare Department, Moscow, Russia
3 Financial University under the Government of the Russian Federation, Moscow, Russia

4 Burdenko Voronezh State Medical University, Voronezh, Russia

Currently, given the high risk of exposure of the country's population to various adverse factors in the context of everyday life, it is important to promote efforts
aimed at improvement of the people's health, its physical aspect in the first place. Establishing the state of the population's physical health management system
is a significant part of this process. This study aimed to look into the current organizational and methodological aspects of the development of the physical health
management system designed for adults and children in the regions of the country. For this purpose, we surveyed heads of regional government bodies using
a 40-item questionnaire that had both multiple choice and grid-in questions. The questionnaires were sent to all regions of the country; 59 of them got filled
by the respective officials and returned. The filled questionnaires were subsequently systematized and processed. Having analyzed the responses received, we
classified the promoting and limiting factors that affect the development of the adults and children physical health management system. This exercise was designed
to yield data needed to support the development of the national (regional, municipal) system underpinning physical culture and sports popularization, the GTO
movement (Ready for Labor and Defense), and training of elite athletes. We have also prepared the "Classification of examples of the best management solutions,"
the "Consolidated list of proposals to improve the regional physical health management system for adults and children," and the "Collection of assistance requests
issued by the regions to the federal authorities." Thus, analyzing the responses from the participating regions allowed learning their experience in managing
the physical health of both adults and children.

Keywords: organizational and methodological aspects, physical health management system, adults and children, regions, health

Author contribution: Ushakov IB — literature analysis, article text preparation, authoring, and editing; Turzin PS, Lukichev KE — source data collection
and analysis, article text preparation and authoring; Popov VI — literature data collection and analysis, article text preparation and authoring. All authors confirm
conformity of their parts to the international ICMJE criteria (all authors have made a significant contribution to the development of study's concept, its conduct,
and article authoring; all authors have read and approved the final version thereof before publication).

Compliance with ethical standards: representatives of the regions participated in the study voluntarily.
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COBPEMEHHbIE OPTAHU3ALMOHHBIE N METO4OTOMMYECKUE ACMNEKTbI PASBUTUA CUCTEMbI
YMPABJIEHUA ®USNYECKUM 3[0OPOBbLEM B3POC/IbIX U JETEN

V. B. Ywakos!', M. C. TypauH?, K. E. Jlyknyes® =, B. . Monos*

T depepanbHbIn MeaUUMHCKUIA Brodrandeckuii LeHTp uMern A. . BypHassaHa PefepanbHoro Meamko-6uonormyeckoro areHtetea Poccumn, Mocksa, Poccrst

2 Hay4Ho-uccneaoBarensCKuin MHCTUTYT OpranmaaLiv 30paBoOXPaHEHNs 1 MEAVLIMHCKOrO MeHemkMeHTa [denaprameHTa 3apaBooxpaHeHmns ropoda Mockesl, Mocksa,
Poccus

8 PUHaHCOBBI YHUBEPCUTET MpU NpaBuTenscTee Poccuiickoi ®epepaumn, Mocksa, Poccus

4 BOPOHEXCKIIA rOCYAapCTBEHHbIN MEAUUMHCKUIA yHBepcuTeT nmern H. H. BypaeHko, Boporex, Poccus

B HacToslLLee BpemMst B YCOBUSAX BbICOKOIO pUCKa BO3AEVCTBIS Ha HACeNeHe CTPaHb! Pa3nyHbIX HEOGNaronpUATHbIX (DaKTOPOB »KN3HEAEATENBHOCTY OOoMbLLIOE
3Ha4eHue NPUoBPeTaOT BOMPOCh! YyHLIEHWS 3[0POBbS HACENeHUs, MPexae BCEro huanyeckoro. B CBA3M C 3TVIM 3HAUMTENbHYIO POSb UMPaeT ornpeneneHe
COCTOSIHUS CVCTEMbI YPaBNeHNs (PU3NHECKM 3[0POBLEM HACENEHNS PErMOHOB CTPaHbl. Lienbio nccneaoBaHns 6ui1o U3y4nTe COBPEMEHHbIE OpraH3aLOoHHbIe
1 METOLONOMMYECKIE aCNeKTbl Pa3BUTUS CUCTEMbI YNPaBNEHNS (DM3NHECKIM 300POBLEM B3POC/IbIX 1 AETEV B PervoHax cTpaHbl. s SToro 6bi BbIMOMHEH OMpoc
PYKOBOAMTENEN OPraHOB YNPaBeHNs PErVIOHOB C 1CMONb30BaHMEM aHKETbI, COCTOsIBLUEN 13 40 BOMPOCOB 1 MNO3BONSIBLLEV OTBEHYATh Ha BOMPOChI, Kak 1CMOoMb3yst
BapWaHTbl OTBETOB, Tak W MPOU3BOMBHO. Takve aHKeTbl Oblnn HanpasfieHbl BO BCE PErOoHbl CTpaHbl. onyyeHHble OT PyKOBOAWTENEN OpraHoB ynpasneHs
59 pernoHoB OTBETbI ObI CUCTEMATU3NPOBaHD! M 06paboTaHb!. Ha OCHOBaHMM aHaIM3a NoMyHeHHbIX OTBETOB B MHTEPECcax Pa3BUTUS HALWIOHATbHOW (PErvOHasIbHOW,
MYHULMNANbHOM) CUCTEMbI (PU3MHECKON KyNbTypbl, MaccoBoro cnopta, I'TO 1 cnopTta BbICLUMX OOCTUXKEHWIA B PEervioHax CUCTeMaTn3vpoBaHbl (hakTopsbl,
Kak CAepXuBaloLLMe, Tak 1 CnoCOBCTBYIOLLME Pa3BUTUIO CUCTEMbI YNpaBneHns usn4eckrM 300poBLEM B3POCIbIX U AeTell B HacTosLee Bpems. Hapsagy
C 9TUM MOAroToBeHb! «Knaccurkaums NpUMepOoB NyYLLMX YNPaBAEHYECKUX peLleHni» 1 «CBOAHbIN NepedeHb NMPEAIOKEHNN MO YNyYLLIEHNIO CUCTEMbI
ynpaeneHus Or3n4eCKrM 3[0POBLEM B3POCTIbIX 1 AeTel B pervoHe», a Takke «CBOJ, 3anpoCoB PErvioHoB O MOMOLLM, KOTopasi TPebyeTcst UM CO CTOPOHbI
enepabHbix OpraHoB BnacTW». TakiM 06pa3oM, aHanma noyYeHHbIX U3 MPUHSBLLKX y4acTe B ONPOCe PErMOHOB CTPaHbl OTBETOB MO3BOMMA V3Y4nTb OMbIT
PErVIOHOB MO YMPaBNeHNO PU3NHECKNM 3A0POBEEM B3POCSbIX U AETEN.

KntoueBble cnoBa: opraHy3auyoHHbIe I METOAOSOMMHECKIE HANPAaBIEHVIS, CUCTEMA YNPaBeHnst (13NHECKIM 300POBLEM, B3POCSIbIE 1 AETU, PETVIOHbI, 3L0POBLE

Bknap aBTopoB: /1. b. YiakoB — aHann3 nurepaTypHbIX NCTOYHNKOB, NMOArOTOBKA W HanncaHne TekcTa cTaTby, pefakTupoBaHune ctaton; M. C. TypauH,
K. E. JlyknyeB — cHop v aHanm3 McxodHbIX AaHHbIX, MOArOTOBKAa M HanucaHue TekcTa ctaTbu; B. . MNMonoB — cbop 1 aHanma nutepaTypHbiX UCTOYHNKOB,
rnoaroToBKa W HanmcaHne TekcTa cTaTbi. Bce aBTopbl MOATBEKAAIOT COOTBETCTBME CBOEro aBTOPCTBa MexayHapoaHbiM kputepusim ICMUJE (Bce aBTopbl
BHEC/N CYLLECTBEHHbIA BKNaL B pa3paboTky KOHLENUMW, NMPOBEAEHNE MCCNefoBaHns 1 NOAroTOBKY CTaTbi, MPOYM U OR0OPUNM hrHaNBHYHO BEPCUIO Nepes,
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As a specific subject matter, management of the system
for maintaining, strengthening, and improving physical health
is being actively studied both in our country [1, 2] and abroad
[3-8]. A number of domestic and foreign studies investigated
the features of the development of physical health from medical,
psychological, and economic perspectives [9-10], as well
as the relationship between physical and mental health [11-15],
and some have considered physical health as a component
of a healthy lifestyle [16, 17] under normal and altered conditions
(in the context of digitalization) [18]. Physical development
components of corporate programs designed and implemented
to strengthen health of the employees are an important part
of the overall related efforts [19, 20]. The significance of measures
aimed at preserving physical health of the population from
childhood is recognized both in the Russian Federation (RF)
and abroad [21-25]. In this regard, understanding the development
of physical health management system is an important task
from both the national economic and social perspectives.
Therefore, we conducted a special study that looked into
the current organizational and methodological approaches
applied at the regional level to the development of the said
system, which is designed for both children and adults.

METHODS

Seeking to assess the performance of regional and municipal
authorities in developing organizational, methodological,
scientific and practical foundations that would underpin
the system for managing the physical health of adults
and children, and also aiming to learn about the experience
of large companies, we sent to 89 regions of the country
a 40-item questionnaire designed to collect current information.
The questionnaire allowed making suggestions.

The results of this survey were processed in several
stages, all revolving around the analysis and interpretation
of the collected data with the aim to identify patterns, trends,
and to form reasonable conclusions. Methodologically, the process
included various approaches: statistical analysis to reveal
mathematical patterns and correlations between indicators;
cluster analysis to group respondents according to various
criteria to determine common trends; factor analysis
1o investigate the influence of various factors on the final indicators;
text analysis to process open responses.

RESULTS
The addressees in this study were representatives of local

authorities; the filled questionnaires providing current information,
containing answers to questions as well as suggestions from
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the regional executive branch officials were received from
59 subjects of the Russian Federation, which is more than two
thirds (68.4%) of the total number of regions of the country.
In general, this fact indicates that the heads of executive
government agencies on the considered level pay significant
attention to the urgent and important social, economic
and medical problem of managing the physical health of adults
and children.

The respondents were officials holding various positions
in regional ministries (committees, departments, and complexes)
responsible for managing matters related to physical culture
and sports, healthcare, education, and social development.
A single region could have several employees of the governing
bodies participating in the study.

At the same time, representatives of organizations subordinate
to regional government bodies participated in the preparation
of responses to the questionnaires.

Overall, this fact indicates that the involved heads of executive
government agencies intentionally focus on the the urgent
and important social, economic and medical problem
of managing the physical health of adults and children.

It should be noted that in the tables giving the results
of the survey question by question, the total number of responses
in percents may exceed 100%, since some of the questionnaire
items allowed choosing several response options.

Table 1 gives the results of the analysis of the regions'
responses to the question "Which of the main directions
of development of methodology and technologies for managing
the physical health of adults and children in the context
of developing a national (regional, municipal) system of promotion
of physical culture, popularization of sports, GTO, and training
of elite athletes are being implemented in your region
(short-term)?".

Thus, the regions pay the most attention to the implementation
of regional (municipal, corporate, territorial) programs with
the aim to develop the national (regional, municipal) system
of physical culture and sports popularization, the GTO movement,
and training of elite athletes., then regional (municipal, industrial,
territorial) projects, then methodological documents, then pilot
projects, and, finally, the development and implementation
of new organizational and information and communication
technologies.

Table 2 gives the regions' responses to the question "What
conditions have been created in the interests of developing
the national (regional, municipal) system of physical culture
and sports popularization, the GTO movement, and training
of elite athletes in your region?"; the responses revealed
a well-developed regional infrastructure serving the development
of the said system.

Table 1. The main directions of development of methodology and technologies for managing the physical health of adults and children in the context of developing
a national (regional, municipal) system of physical culture and sports popularization, the GTO movement, and training of elite athletes (short-term)

Ne Directions of development Quantity (%)
1 Implementation of a regional (municipal, corporate, territorial) project 59.3

2 Implementation of a regional (municipal, corporate, territorial) program 77.9

3 Development and implementation of corporate programs 22

4 Implementation of methodological documents 50.8

5 Development and implementation of new organizational technologies 25.4

6 Development and implementation of new information and communication technologies 23.7

7 Pilot projects 37.3

8 International cooperation 16.9

9 Other 16.9

POCCUINCKNIN BECTHUK TUITMEHBI | 3, 2025 | RBH.RSMU.PRESS




ORIGINAL RESEARCH

Table 2. The results of the regions' responses to the question "What conditions have been created in the interests of developing the national (regional, municipal) system
of physical culture and sports popularization, the GTO movement, and training of elite athletes in your region?"

Ne Terms Number of regions (%)
1 Availability of stadiums 100
2 Availability of swimming pools 98.3
3 Availability of sports grounds 100
4 Availability of sports centers 93.2
5 Availability of fitness centers 84.8
6 Availability of sports clubs 96.7
7 Availability of sports schools for children and youth 98.3
8 Conducting sports events 100
9 Implementation of specialized corporate programs 72.9
10 | Availability of coaching staff 98.3
11 Availability of medical support 91.5
Creation of optimal sanitary, hygienic, ecological, and ergonomic conditions for the development of the national
12 | (regional, municipal, corporate, territorial) system of physical culture and sports popularization, the GTO movement, 81.4
and training of elite athletes

The analysis of the filled questionnaires also allowed
identifying the main factors currently somewhat constraining
the development of the physical health management
system for adults and children in the regions. We compiled
the "Consolidated list of factors that currently hinder
the management of the physical health of adults and children
in the context of development of the national (regional,
municipal) system of physical culture and sports popularization,
the GTO movement, and training of elite athletes in the regions
of the country"; it includes the factors in the following areas:
the national (regional, municipal) system of physical culture
and sports popularization, the GTO movement, and training
of elite athletes; regional infrastructure for physical culture
and sports activities; availability of experts specializing in physical
culture, health improvement, and sports for the masses; medical
support; motivation of managers; motivation of the population;
financial support; existing restrictions.

As for the factors that promote the development of the regional
physical health management system for adults and children
in the context of development of the national (regional, municipal)
system of physical culture and sports popularization, the GTO
movement, and training of elite athletes, they are as follows:

— issues related to boosting the motivation of citizens
to engage in systematic physical culture and sports activities,
and to lead a healthy lifestyle;

— development of sports infrastructure;

— organization of physical culture and sports events,
including major national and international competitions with
increased audience reach;

— support and development of professional clubs (hockey,
football, futsal, volleyball, basketball, etc.);

— creation of infrastructure (swimming pools) in the northern
regions to teach children to swim and to give the population
an opportunity to practice swimming systematically, including
people with disabilities;

— improvement of the situation with procurement of resources
in the field of physical culture and sports;

— additional funding, etc.

The regions' responses to the question "What impact has
the introduction of digitalization had on the physical health
management system for adults and children in the context of
development of the national (regional, municipal) system of
physical culture and sports popularization, the GTO movement,
and training of elite athletes in your region?" showed that for
72.9% of them, this process is a positive influence.

DISCUSSION

Having analyzed the responses received, we compiled
the "Classification of examples of the best management
solutions at the level of the subject of the Russian Federation
related to the motivation of managers at various levels
to oversee the efforts aimed at maintaining and improving
physical health of adults and children in the context of development
of the national (regional, municipal) system of physical culture
and sports popularization, the GTO movement, and training
of elite athletes in the regions"; the classification included
solutions in the fields of organization; introduction of the new
types of sports and events; introduction of the new types
of grants, ratings, and competitions; introduction of the new
ways of work; establishment of the new performance indicators;
introduction of the new motivational measures and insignia;
financial support; medical care; promotion and popularization
of physical culture and sports.

We have also compiled the "Consolidated list of proposals
aimed at improvement of the physical health management
system for adults and children in the context of development
of the national (regional, municipal) system of physical culture
and sports popularization, the GTO movement, and training
of elite athletes in the regions of the country"; this list covered
the following areas: regulatory documents; organizational matters;
the GTO system; sport for the masses; healthy lifestyle; corporate
programs; education and training; informatization and digitalization;
economic aspects; motivational aspects; propaganda.

In addition, the analysis of the filled questionnaires allowed
identifying what type of assistance the regions of the country
need from the federal authorities for successful development
of the physical health management system for adults and children.
We compiled the "Collection of assistance requests from
the regions to the federal authorities related to the successful
management of the physical health of adults and children
in the context of development of the national (regional,
municipal) system of physical culture and sports popularization,
the GTO movement, and training of elite athletes"; the requests
pertain to the following areas: legislative support; administrative
support at the federal level; improvement of infrastructure;
education and training; methodological support; medical
support; motivation of managers and the population; financial
support; propaganda and mass media.

The results of the analysis of the responses from
the representatives of the regions revealed the following: 76.3%
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of the regions believe that use of adults and children's physical
health management technologies in the context of development
of the national (regional, municipal) system of promotion
of physical culture, popularization of sports, GTO, and training
of elite athletes in their regions contributes to the "preservation
of healthy labor resources," and 49.1% of the regions believe
that it contributes to "labor productivity growth." According
to 47.5% of regions, such technologies help to "improve
the image," while 42.4% of the regions claim they "reduce
the volume of sick leaves," 20.3% of the regions — "reduce staff
turnover", and 18.7% of the regions believe the technologies
"reduce the number of accidents." A different answer was received
from 5.1% of the regions.

As for the corporate entities, their efforts in the field
of managing the physical health of adults and children yielded
the following achievements: organized and conducted sports
days and competitions both within one company and for several
companies; support to sports and the corporate sports
movement; a number of enterprises organize various corporate
sports and recreation and mass sports events for their employees
and their family members. Local authorities assist in organization
of such events. Companies also develop and implement
specialized corporate health promotion programs, including
corporate programs for the development of physical culture
and sports; promote and encourage the GTO system among
their employees; conduct corporate games, departmental
competitions (cross-country tracking, cross-country skiing, etc.),
contests to establish the best corporate programs designed
to involve employees in sports and a healthy lifestyle.

The proposals of the representatives of the regions related
to the development of corporate programs include the following:

— development and implementation of mandatory corporate
programs for the development of physical culture and sports;

— development of corporate sports through mass-oriented
sports popularization efforts in companies of all patterns
of ownership;
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TO THE ANNIVERSARY OF PROFESSOR YURY YU. ELISEEV
Voitovich AA B, Alekseeva NA, Derin VN, Eliseeva YuV, Leskovets ES, Pichugina NN, Sergeeva ES
Razumovsky Saratov State Medical University, Saratov, Russia

The paper presents a scientific biography of the well-known scientist and teacher, Honored Scientist of the Russian Federation, Head of the Department
of General Hygiene and Ecology of the Razumovsky Saratov State Medical University, Dr Sci. (Med.), Professor Yury Yu. Eliseev, on the occasion of his 70" birthday.
The main stages of the Professor's activities over the entire period of his research and teaching work are analyzed. Yu.Yu. Eliseev carries out extensive research,
educational, methodological, expert and consulting work. Under the Professor's supervision, more than 70 doctoral and PhD theses have been prepared
and successfully defended. A total of 76 monographs, textbooks, and teaching aids have been issued, 32 copyright certificates for inventions, Russian Federation
patents, certificates for registration of electronic databases, computer programs have been implemented, a number of production regulations, pharmacological
articles, instructions for the use of new preventive medical immunobiological preparations (vaccines and diagnostic serums), and hygienic regulatory documents
have been developed. The launch of two postgraduate courses in the specialties "Hygiene" and "Allergology and Immunology" managed by Yu.Yu. Eliseev has
been initiated. Professor is a member of editorial boards of seven journals, he has state awards of various levels. The results of the Yu.Yu. Eliseev’s work presented
have made it possible to respond to numerous challenges faced by scientific community in different years, and the vector of scientific and pedagogical work that
he has set is promising in terms of solving hygienic problems, as well as resolving the issues of training and education.
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K KOBUJTEKO MPO®ECCOPA HOPUA HOPbEBUYA EJTIMCEEBA
A. A. BotoBn4 B4, H. A. Anekceesa, B. H. LepuH, KO. B. Envceena, E. C. Jleckoseu, H. H. Muuyruna, E. C. Cepreesa

CapaToBCKUIA rocyAapCTBEHHbIN MeaVLIMHCKUIA yHBepeuTEeT UMeHn B. . PasymoBckoro, Capatos, Poccus

B cTaTtbe npefcTasneHa Hay4Has 6riorpadus n3BecTHOro y4eHoro 1 negarora, 3acny>keHHoro aestens Haykv PO, 3asefytolero kaenpoit obLei rvrvieHsi
1 akonornn CapaToBCKOro roCyAapCTBEHHOrO MEAULMHCKOrO YHMBEpcuUTeTa nmenn B. 1. Pa3zyMOBCKOro, AOKTOPa MEAMLIMHCKIX HayK, npodeccopa HOopus
fOpbeBunya Ennceesa, B ¢Bsidn ¢ ero 70-neTHUM to6uneeM. MNpoaHananpoBaHbl OCHOBHbIE aTarbl AesTenbHOCTY Npodeccopa 3a BeCb Nepuof, Hay4YHo-
neparorvdeckoit pabotsl. tO. tO. Enncees NpoBOAWT OrPOMHYIO HayyHYtO, YHE6HO-METOANHECKYIO, BKCMEPTHO-KOHCYLTAaTUBHYIO paboTy. [Nog pykoBOACTBOM
npoeccopa NOArOTOBAEHb! 1 YCMELLHO 3aLUuileHbl 6onee 70 JOKTOPCKMX U KaHAMAATCKYX AuccepTaumii. VisgaHel 76 MoHorpadhuii, y4eOHMKOB 1 yHeOHbIX
nocobuii, BHeApeHb! 32 aBTOPCKUX CBUAETENbCTBA HA M300PeTeHVst, nateHTa PP, cBmaeTenscTsa Ha pervcTpaLmio SNeKTPOHHbIX 6a3 AaHHbIX, MporpammM
OBM, paspabotaH psp perfiaMeHToB NPou3BOACTBa, (DapMaKoNorn4ecknx cTaTei, UHCTPYKLMIA MO MPYMEHEHUIO HOBbIX MPOMUNAKTUHECKVX MEAULIMHCKIX
VIMMYHOOMOSOrMHECKMX MPenapaToB (BakUMH 1 ANArHOCTUHECKMX CbIBOPOTOK), MIMEHNYECKMX HOPMATUBHBIX [OKYMEHTOB. VIHULMMPOBAHO OTKPbITUE ABYX
acnMpaHTyp Mo CneumanbHOCTSAM «TUreHa» 1 «ANnepronorns 1 UMMYHOMOMUs», pykoBoauTenem kotopbix sensietcs HO. tO. Envcees. Mpodeccop coctout
B PEAAKLIMIOHHON KOMNEMVN CEMU XXyPHAIOB, UMEET roCYAapCTBEHHbIE Harpadbl PasnnYHOro ypoBHS. INpeacTasneHHble pesynstarel aestensHocTu FO. FO. Ennceesa
MO3BOMNM OTBETUTL HA MHOTOYMCIEHHbIE BbI30BbI, CTOSBLUME Meper, Hay4HbIM COOOLLIECTBOM B padHble rofpl, a 334aHHbIN M BEKTOP Hay4YHO-Meaarorn4eckomn
pabOoThbl ABASETCSH NEPCNEKTUBHBIM A1 PELLEHNS TUIMEHNYECKVX MPOBIEM, a TakxKe BONPOCOB 0Oy4EHNS 11 BOCMIUTaHWS.

Kntouesble cnosa: FOpuin FOpbeBny Enncees, CapaToBCKMiA rocyAapCTBEHHbIN MEAULHCKIIA YHUBEPCUTET MeHn B. 1. PadymoBckoro, kacheapa obLLen rrieHbi
1 aKonorum, tobunen, brorpadus

Bknap aBTopos: A. A. BoToBny — aHanva nuteparypbl, NNaHMpoBaHne ccnenoBaHns, coop coop, aHanms 1 MHTepnpeTaums AaHHbIX, MOArOTOBKa YepHOBMKA
pykonvcy; H. V. Anekceesa, E. C. Jleckoseu, H. H. MudyruHa, E. C. CepreeBa — cbop, aHanM3 1 MHTepnpeTaums AaHHbIX, MOArOTOBKa YEPHOBMKA PYKOMUCH;
B. H. [depvH — nnaHvMpoBaHWe 1CCnefoBaHus, MHTepnpeTaumsa LaHHbIX, NOAroToBka YepHoBuka pykonwucw; HO. B. EnuceeBa — aHanus nutepatypel,
MnnaHMpoBaHNe NCcneaoBaHnsi, coop 1 aHanmna AaHHbIX.
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Fig. Yury Yu. Eliseev

September 8, 2025 marks the 70" anniversary of the outstanding
scientist and teacher, Honored Scientist of the Russian
Federation, Head of the Department of General Hygiene
and Ecology of the Razumovsky Saratov State Medical
University, Professor, Dr Sci. (Med.), Yuri Yu. Eliseev (Fig.).

The paper describes the main stages of the Professor's
activities throughout the entire period of his scientific and pedagogical
work. In different periods, the areas of the Yu.Yu. Eliseev's
activities changed in accordance with the current demands
and challenges of the time.

Our aim was to describe the Professor Yu.Yu. Eliseev's
research and teaching activities in order to demonstrate their
importance and relevance.

Yuri Yuryevich was born in Saratov on September 8, 1955
in the family of the military officer. On September 1, 1972,
he entered his first year of the medical faculty of the Saratov
Medical Institute (SMI). In 1978-1981, he studied full-time
as a postgraduate student at the Department of Hygiene of SMI
under the supervision of Professor Evgeny V. Shtannikov.

In those years, E.V. Shtannikov was Head of the Department
of General Hygiene, the main areas of activity of which were water
supply hygiene and scientific basis of environmental hygiene.
Professor E.V. Shtannikov founded a novel research area: hygiene
of ion exchange resins and economic importance of those
for water supply hygiene. He developed the construction
of domestic electrical deionizer desalination plants.

In 1981, Professor Yu.Yu. Eliseev defended his candidate
thesis “Study of the hygienic Efficiency of Water Treatment
Plants in Terms of Pesticide Transformation Products” ahead

of schedule at the Erisman Moscow Research Institute
of Hygiene. In 1981-1986, he was an assistant at the Department
of Hygiene of SMI. In 1986, he was elected as a senior
research fellow at the All-Soviet Research Anti-Plague Institute
“‘Microbe”. In 1990, he was awarded the academic title
of senior research fellow in the specialty “Microbiology”.
The same year, Yu.Yu. Eliseev was appointed Head of the Department
of Preventive Drugs at the Russian Research Anti-Plague
Institute “Microbe”. In 1994, in the Research Anti-Plague
Institute “Microbe” (Saratov), he successfully defended his
doctoral thesis “Improvement of the Oral Tablet Cholera
Vaccine”. In 1998, he was elected by competition to the position
of Head of the Department of General Hygiene at the Saratov
State Medical University (SSMU). In 1999, he was awarded
the academic title of Professor of Hygiene. In 2002-2007,
Yu.Yu. Eliseev worked as a Vice-Rector for Science, and then
as a Vice-Rector for Public Relations and Educational Work
at the Razumovsky Saratov SMU. Today, Professor Yu.Yu. Eliseey,
Dr Sci. (Med.), is Head of the Department of General Hygiene
and Ecology at the Razumovsky Saratov SMU.

When working at the Russian Research Anti-Plague
Institute “Microbe”, Yu.Yu. Eliseev was the first to demonstrate
a considerable difference in estimates of the effects of parenteral
and oral cholera vaccines on the development of the anti-cholera
immune response in laboratory settings, then in pre-clinical
and clinical trials. The immunological effectiveness, harmlessness
and immunological safety of the new chemical bivalent tablet
cholera vaccine were proven for the first time during vaccination
and revaccination of adults, adolescents and children;
the optimal vaccine doses necessary to develop the immunity
were determined [1]. As a result, Yu.Yu. Eliseev together with
the team under his direction ensured introduction of the novel
bivalent tablet cholera vaccine into healthcare practice (invention
patent RU 2159128 C1, 20.11.2000). Mass production
of the vaccine was organized. Today, it is successfully used
in the Russian Armed Forces.

The cycle of the research work on the sanitary and toxicologic
assessment of the acetylacetonates of iron, cobalt, chromium
used in the glass industry done at the Department made
it possible to determine safe levels of those in environmental
objects, to develop and introduce the “List of Estimated
Safe Levels (OBUV) of Hazardous Substances” approved
by the Ministry of Health of the USSR (Ne 12-21a/198 dated
4.10.1983) [2, 3]. Among other research projects managed
by Yu.Yu. Eliseeyv, the study focused on determining the levels
of aflatoxin M1 in cow milk and safety of cow milk sales
by the districts of the Saratov Region should be highlighted.
[t was found that the levels of aflatoxin M1 in milk in the region
did not exceed its maximum permissible concentration
(MPC = 50.0 ng/kg). However, in a number of districts
of the Saratov Region the average aflatoxin M1 concentrations
were 2-3 times higher than the MPC (20.0 ng/kg) regimented
for dairy products produced for baby food [4, 5]. This research
study was supported by grant of the Russian Foundation
for Fundamental Research.

The large-scale study of the environmental and hygienic
situation in districts of the Saratov Region in terms of the possibility
of the presence of ecotoxicants in environmental objects made
it possible to determine the priority pollutants of water objects,
soil, and air of 38 studied districts of the Saratov Region
[6-8]. The data obtained during implementation of this research
project provided the basis for a number of further promising
research works focused on the objective hygienic assessment
of the impact of environmental factors on public health
and the development of the system of preventive measures.
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Professor Yu.Yu. Eliseev still conducts large-scale research
work. Under the leadership of Yuri Yuryevich, a new scientific
hygienic school was founded, which is based on the priority
areas of fundamental and experimental medical and preventive
research in the field of hygiene, ecology, and immunology.
Under the direct supervision of the professor, more than
50 doctoral and candidate theses have been prepared
and successfully defended. Among his dissertators there
are directors and deputy directors of the research institutes
(AN. Mikerov, Dr. Sci. (Med.), I.V. Kutyrev, Cand. Sci. (Med.)),
Heads of the Rospotrebnadzor directorate, their deputies, heads
of departments (N.N. Pavlov, Cand. Sci. (Med.), S.V. Sergeeva,
Cand. Sci. (Med.), N.A. Merkulova, Cand. Sci. (Med.)), heads
of university departments (Professor I.N. Lutsevitch, Dr. Sci.
(Med.), S.Yu. Chekhomov, Cand. Sci. (Med.)). Modern research
managed by Professor represents a priority corresponding
to the area of science 3.4 "Preventive Medicine” and is part
of the fundamental and exploratory research (3.4.1) aimed
at developing health preservation technologies in accordance
with the “Programme for Basic Scientific Research in the Russian
Federation for the Long-Term Period (years 2021-2030)”
(Order of the Government of the Russian Federation dated
31.12.2020 Ne 3684-r).

Yu.Yu. Eliseev is the author of more than 530 scientific
works, including 76 monographs, textbooks, and teaching aids
[9, 10]. He contributed to introduction of 32 copyright certificates
for inventions, Russian Federation patents, certificates for registration
of electronic databases, computer programs [11-13]. Professor
is the author and co-author of a number of production
regulations, pharmacological articles, and instructions for the use
of new preventive medical immunobiological drugs (vaccines
and diagnostic serums) that are used or included in the country’s
mobilization reserve, hygienic regulatory documents — OBUV
(estimated safe levels of hazardous substances) approved
by the Ministry of Health of Russia.

For 15 years, Yuri Yuryevich was a member of the expert
council for medical and preventive sciences of the Higher
Attestation Commission of the Russian Federation, representing
the following specialties: “Hygiene” (3.2.1) and “Allergology
and Immunology” (3.2.7). Professor Yu.Yu. Eliseev worked
in dissertation councils at the Orenburg State Medical
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University in the specialty "Hygiene"; Russian Research Anti-
Plague Institute “Microbe” of Rospotrebnadzor in the specialty
"Epidemiology”. He is currently a member of the dissertation
council at the Volgograd State Medical University in the specialty
"Hygiene".

Yu.Yu. Eliseev initiated the launch and became an active
Head of the Department of General Hygiene and Ecology
at the Razumovsky SSMU, two postgraduate courses
in the specialties “Hygiene” and “Allergology and Immunology”.

Yuri Yuryevich is a member of editorial boards of seven
journals, among which six are in the list of HAC RF: Russian
Bulletin of Hygiene (Moscow), Saratov Scientific Medical
Journal, Postgraduate Bulletin of the Volga Region (Samara),
Volgograd Scientific Medical Journal, Science and Innovation
in Medicine (Samara), Archives of Clinical and Experimental
Medicine (Donetsk).

Significant research carried out under the leadership of Yuri
Yuryevich, high achievements in scientific and teaching areas,
and his leadership talent were recognized with state awards
at various levels. Professor Yu.Yu. Eliseev has honorary titles
“Honored Inventor of the Russian Federation”, “Honorary Worker
of Higher Education of the Russian Federation”, “Honored
Scientist of the Russian Federation”, medals “For Strengthening
Military Cooperation”, “Participant in the Emergency Situation
Liguidation”, “100" Anniversary of the Russian Research Anti-
Plague Institute “Microbe”, “100" Anniversary of the Sanitary
and Epidemiological Service of Russia”, “Silver medal named
after P. Ehrlich”. Numerous diplomas, certificates of honor
and letters of gratitude emphasize the impeccable work,
the enormous creative contribution to preventive medicine,
and the great social work.

The results of the Professor Yu.Yu. Eliseev’s work presented
have made it possible to respond to numerous challenges
faced by scientific community in different years, and the vector
of the research and teaching work he has set is promising
in terms of solving hygienic problems and resolving the issues
of training and education.

On behalf of our colleagues, we congratulate Yuri Yuryevich
on his next anniversary and wish him strength and health
to continue his creative, scientific and pedagogical work for many;,
many years.
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COBPEMEHHbIE OBPA30BATEJIbHbIE TEXHOJ10OIM'M B OBYHEHUN CTYOEHTOB C O PAHMYEHHbBIMIA
BO3MO>XHOCTAMWM 300POBbs B MEANLIMHCKNX BY3AX

E. A. Oy6posuHa™, H. A. Bokapesa, H. A. CkobnnHa, M. A. CenesHesa, tO. J1. TuxoHosa, HO. . MesoBapos
Poceninckumin HaumoHanbHbIN NCCNERoBaTENLCKUA MeaNLMHCKUI yHBepcuTeT nMenn H. . Mnporosa (Muporosckuit YHrBepcuTeT), Mocksa, Poccurst

B HacTosiLLiee BpeMst OTMeYatoT HEYKTOHHbI POCT YMcna MONOAbIX NIOLAEN C OrpaHNYeHHbIMY BO3MOXHOCTSMW 300POBbS M UHBANMAHOCTBIO, B CBA3MN C YeM
3aKOHOMEPEH POCT Hmca 0OyHaroLLWXCS ATOW KaTeropun B MeAULMHCKIX BbICLLMX y4ebHbIX 3aBeaeHusx. CornacHo ®eaepanbHoMy 3akoHy OT 24 Hosiopst 1995 T
Ne 181-D3 (pegaxums ot 29 mas 2024 r.) «O coupansHo 3almTe nHBanmaos B Poccuickon Gepepauyn» (C USMEHEHVSIMA 1 AONONHEHNSIMU, BCTYMMBLUMMI B CUITY
¢ 1 ceHTAbps 2024 ), rocyfapcTBO MOAAECPXKMBAET MOSyHeHe HBaMaamM 06pa3oBaHis U rapaHTUpYeT co3aaHre HeobXoaVMbIX YCMOBUIA OIS ero MonyHeHs.
Oby4eHre B MeONLIMHCKOM BY3€e CBA3aHO CO 3HAYUTENbHBIMY UHTEMNEKTYaIbHBIMA, MCUXMYECKMUN HAarpy3kamMmin, B CBA3M C HYEM OHO SIBSIETCS KpaliHe CIOXHbIM
01151 0ByHatOLLMXCS C OrPaHNYEHHbIMY BO3MOXHOCTAMMN 300P0BbS 1 MHBAIMAHOCTBIO 1 TPEOyeT ONpeneneHHoro ypoBHs 300p0OBbS — Kak (hr3NHECKOro, Tak
N NCUXNYECKOro. Ha CerofHALHNIA AeHb HELOCTATO4HO U3yHeH BOMPOC NPOBeEM 00YHEHNS TakNX CTYAEHTOB B MEAMLMHCKYIX By3ax, a TakKe He B MosIHON Mepe
cuUcTeEMaTU3NPOBaHbl COBPEMEHHbIE 0Bpa3oBaTenbHbIe TEXHOMOIN, UCMONb3yeMble B X 00yYeHn. B cTaTbe paccMoTpeHbl Hanbonee pacnpoCcTpaHeHHbIe
nNpo6nembl, BO3HVKatOLLE NPy 06yHeHU CTYOEHTOB C OrpaHUYeHHbIMM BOSMOXXHOCTAMM 3[0POBbSt N MHBAIMAHOCTHIO B MEANLIMHCKIMX By3ax COMacHO AaHHbIM
OTEYECTBEHHbIX 1 3apyOEXHbIX MCCNefoBaHni, NpyBeLeHbl NpeanonaraeMble MyT KX PeLLeHNs.

KnioueBble cnoBa: 300p0OBbEe CTYOEHTOB, O6yHeHI/I€ CTyAeHTOB-MeQMKOB C OrpaHN4eHHbIM BO3MOXXHOCTAMK 300P0BbA, NHKITIO3VBHOE oGpasotaaHme, coumnanbHasa
nHTEerpaunsa
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The number of young people with disabilities and health limitations
(HL) is steadily growing, which means there is a natural increase
in the number of students belonging to this category who
enter higher educational institutions [1-10]. Official statistics
and research data show that in Russia, from 2013 to 2019,
the number of children with disabilities increased by more than
102 thousand people, which is about 18% of the disabled
population [1-10].

Under the Federal Law No. 181-FZ of November 24,
1995 (amendments of May 29, 2024) "On Social Protection
of Persons with Disabilities in the Russian Federation (with
amendments and additions of September 1, 2024)," the state
supports the eduction of the impaired individuals and guarantees
them proper conditions allowing realization of this right [11].
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Article 79 of Federal Law No. 273-FZ of December 29, 2012
"On Education in the Russian Federation" enshrines the rights
of people with disabilities and HL to receive higher professional
education and provides related guarantees while prescribing
creation of the special conditions for the students with
disabilities [12]. Various higher education institutions, including
medical universities, provide people with disabilities and HL
with the opportunity to study in all areas. Currently, assorted
elements of inclusive and integrated approaches to education
are being actively introduced into the educational process
at medical universities in Russia and abroad [1-10].

According to the collected data, higher education plays
a key part in successful socialization, professional and social
self-realization, realization of the potential, and full-fledged
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participationin publiclife [1, 2]. However, despite the widespread
implementation of inclusive education programs and creation
of special training opportunities for people with disabilities and
HL, in medical schools, there are several serious obstacles
and problems hindering the said implementation. It should
be noted that inclusive education itself is an extremely complex
and multidirectional process that has a large number of crucial
educational, organizational, and legal aspects. Currently,
numerous scientists and educators in various countries
of the world are actively engaged in the study of this problem.
It should be noted that in European countries and the USA,
the elements and concepts of inclusive education have been
studied and implemented for a considerable period of time:
years, and in some cases decades. In Russia, however,
inclusive education is a relatively new field, which translates
into a number of problems in the implementation of this model
of education: the associated educational process is complex
and specific in medical universities, there is a huge amount
of information to be consumed, an equally large amount
of practical skills to be mastered, as well as prolonged stay
at the bedside of patients, excessive stress, etc. [1, 2]. At the same
time, the requirements for inclusive education vary significantly
depending on the level and type of educational organization.
In the future, educational approaches and requirements
for the learning process itself will be transformed to fit the said
levels and types [1-5]. For example, in general education
schools, the requirements will be much lower than in higher
education establishments. In medical schools, the educational
and practical work loads are high, which necessitates a wide
range of requirements for the implementation of inclusive
education.

[t should be understood that, for the reasons given
above, it is currently impossible to shift higher medical
education institutions to the inclusive education model. In addition,
studying in such an institution requires solid physical
and mental health due to the implied professional duties, which
is another significant obstacle on the path of introduction
of the inclusive model of education there [1, 2]. It has been
shown that people with disabilities and HL are not always able
to start working properly after completing their studies [2].

According to the sets of human rights and freedoms
legally established in most countries of the world, students
with disabilities and HL should be guaranteed the possibility
to practice these rights and freedoms; they need special
support and assistance [11-14]. At the same time, currently,
a number of modern technologies, such as distance learning,
are being actively developed, which promotes successful
social adaptation and professional integration of students with
disabilities. To date, there has been conducted only a few
studies that investigated the issues of teaching students with
disabilities and HL at medical universities. This scarcity justified
this work.

This study analyzed the available research papers and literature
with the aim to identify and systematize the current fields
of application of educational technologies adapted for students
with disabilities and HL in the domain of higher medical
education.

METHODS

The materials used in this study were the scientific publications
indexed in international databases (Web of Science, Scopus,
PubMed) and the Russian RSCI scientific research database.
We searched for them using the keywords "medical students
+ health limitations" and "medical students + disability +

education"; the publication period was limited to years 2014
through 2024.

Among the Russian papers, we preferred those published
in the journals forming the core of the RSCI. In the domain
of foreign papers, the preference was given to those indexed
in the Web of Science and Scopus.

The search results were as follows.

e keywords "medical students," "disabilities" returned 2089
foreign and 136 Russian studies.

e g clarified search for "medical students," "disability,"
"health limitations," "education" reduced the number of foreign
publications to 918, and publications in the RSCI to 34.

Eventually, we selected 32 relevant sources published
over the past decade as the basis for the analytical review.
The data therein show that researchers are steadily growing
more interested in the issues related to the modern educational
technologies for students with HL attending medical schools.
This trend is evident both on the Russian national and global
levels.

Teaching medical students with HL: main problems

Giving higher medical education to people with disabilities
and HL requires a specialized teaching environment. This need
arises from the specific nature of the educational process
in medical universities, which includes intensive practice
of acquired skills, bedside training in clinical settings,
and the necessity to adapt traditional pedagogical approaches
to the special needs of students [2]. Educating people with
disabilities and HL requires highly skilled professors and support
staff, as well as updated curricula and teaching materials
that meet the modern requirements of inclusive pedagogy
and address the specific needs of students with various types
of disabilities [11]. In addition, this process often implies
additional financial costs, which must also be taken into
account when organizing educational programs at medical
universities [1, 2, 13]. Today, medical education is considered
one of the most difficult ones. In Russia, the minimum duration
of a medical specialist program is six years, and in most
cases, they are followed by additional training under residency
programs. This approach is primarily justified by the need
to train highly qualified professionals who can treat patients
and bear responsibility for their lives and health [1, 2, 5, 7, 10, 13, 14].
Attending medical schools, students need to master a significant
number of diverse disciplines and simultaneously learn a variety
of necessary practical skills, which involves consumption
of large amounts of information [1, 2, 7, 13, 14]. Obviously,
an educational process this complex requires certain physical
and mental prowess from students. The studying at the higher
education establishment itself becomes an adverse factor
affecting a student's health, which is especially noticeable
if that student has secondary employment [15]. All of the above
makes attending a medical school impossible for a significant
part of people with HL, even when the elements of inclusive
education are implemented properly and effectively [1, 2].

Some foreign researchers highlight surgery practice
and lessons at the operating rooms as the most significant
problem [13, 14]. Russian researchers also point out a number
of critical issues in the development of inclusive education
at Russian medical schooals, all of which are supported by scientific
evidence [1-4, 16-17]. The most urgent of them are as follows.

e |nadequacy of the infrastructure to the accessibility
requirements: many academic buildings are unfit for individuals
with HL, which necessitates modernization of spaces, from
installing ramps to creation of special zones.
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e Staff shortage: many establishments report insufficient
number of professors and support staff (tutors, assistants)
skilled in inclusive education, which calls for systemic additional
and advanced training and introduction of programs designed
to enable educators to work with special students.

® Problems of professional integration: organizing clinical
practice for students with disabilities involves logistical
and methodological difficulties, and their subsequent
employment bumps against the limited willingness of employers
to create inclusive conditions in medical institutions.

e Socio-psychological barriers, controversial perception
of inclusion in higher school and society: some experts doubt
the effectiveness of implementation of the inclusive education
approach in medical academia, supporting their stance
with the specifics of the profession and high requirements
for graduates' competencies.

These problems are systemic, they require complex
solutions that include legislation, interdepartmental cooperation,
and a sensible approach to the implementation of the inclusive
methodology at all levels of the educational process.

A survey of medical students that inquired about various
aspects of their studies revealed the following: no respondents
have ever experienced negative attitude from their professors;
7% of the respondents faced such from their peers;
all respondents received additional assistance offers when they
needed it; 97% of them reported having everything they need
to study, including technical means; all respondents recalled
being offered to join various student organizations and events.
When contemplating specialization, 93% of the participants
in this survey expressed a wish to become general practitioners,
while 7% wanted to become surgeons [1].

[t should be understood that at the level of higher schoal,
the requirements for educational arrangements that support
studies of people with HL cover aspects transcending far
beyond infrastructural solutions. According to the available
evidence, in addition to ensuring accessibility and adaptation
of the environment from the technical viewpoint, these
requirements call for integration of the following key components
[2,7,13,14]

e specialized pedagogical technologies that factor
in the nosological characteristics of students;

e optimized communication processes to overcome barriers
in academic and social interaction;

e innovative socialization strategies aimed at the development
of professional identity and independent professional skills
in an inclusive learning environment.

Thus, the effective inclusion of students with disabilities
in the educational process involves elimination of physical
barriers and development of flexible methodologies that enable
adaptation to the individual growth trajectories.

The rights of students in the context of professional
education are guaranteed by the respective regulations [11, 12].
The existing problems of inclusive education of students with
disabilities and HL in medical schools cause new challenges
and shape the criteria for professional and personal readiness
of all participants of the educational process [16-19].

The current requirements associated with inclusive
education, as they concern the competencies and skills
of the educators, prescribe mastery of the inclusive
pedagogical methods, including adaptation of the programs
to the nosological profiles of students; advanced knowledge
of special psychology and educational process ergonomics;
well-developed emotional intellect, patience, flexibility
that ultimately create a supporting academic environment
[16-19].
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There are also some inclusion-promoting requirements
imposed on the students: they should foster the ethic
of mutual assistance within study groups; actively participate
in collaborative practices aimed at integration of the fellow
students with disabilities; develop clinical thinking through
empathic interaction, thus laying the foundation of their future
professional activity [16-19].

The quality of inclusive education of students with
disabilities directly correlates with the level of competencies
of the professors. However, despite them being instrumental
1o the creation of an adaptive environment, the current university
professor education system has a number of systemic gaps,
which translate into [1-7, 16-19] a lack of specialized skills,
lack of a deep understanding of the nosological features
and methods of individualization of curricula; limited access
to innovative methods, the predominance of theoretical
approaches over practice-oriented support tools; problems
and difficulties of interdisciplinary interaction, insufficient
integration of knowledge from the fields of special pedagogy,
rehabilitation and digital didactics.

These problems translate into a significant deterioration
of the quality of education [1-7, 16-19]. A 2019 Russian
study has shown that there are contradictory tendencies
in the perception of inclusive education, with a certain
discordance in the awareness. For example, 86%
of the respondents failed to give the definition of inclusive
education, but 90% supported the idea of developing
it in higher education establishments. Hybrid model,
which merges in-person and distant learning blocks, was
acknowledged as the most effective for students with
disabilities and HL by 89% of the respondents. The study has
also revealed positive trends in the readiness of the society
for inclusive practices. In particular, 92% of the students
reported their openness to attending classes with peers
with disabilities, and 75% refused the idea of establishing
specialized educational institutions for them. Moreover, 91%
of the respondents expressed readiness to help such peers with
their studies, which indicates the establishment of the culture
of assistance. The majority of the participants in the survey
(90%) claim inclusive approaches do not hinder the educational
process, pointing to their neutral or positive effect felt
by the entire group. The survey has shown that 85%
of the students support the equal rights principle: professors
should not be overcaring about students with disabilities,
but can give them individual advice when needed. Ultimately,
the study revealed a certain ambiguity: 90% of the respondents
declared support of the inclusive practices, but 86% lack
the conceptual knowledge thereabout [16]. These results
add urgency to the task of development and implementation
of the programs designed to give systemic understanding
of the principles of inclusion to all participants of the educational
process [16]. According to the survey, the most important
problems are environmental barriers (lack of ramps, tactile
navigation, elevators); lack of equipment for various disabilities
(deafness, visual impairments); prejudice and stigmatization
of health limitations in the academia that cause social
isolation; underdeveloped culture of inclusion among students
and professors, negative attitude towards this approach;
educational material comprehension and consumption
difficulties associated with sensory, motor, or cognitive
impairments; insufficiency of personalization of the training
trajectories (lack of adjustments to the specific disabilities
of every student with HL) [16].

Several foreign studies revealed a certain level of education-
related isolation of students with HL despite the implemented
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measures aimed at introduction of the inclusive practices
in the higher education institutions [5, 6, 20-22]. In addition
to the problems described above, in a medical school, such
students commonly have no map that could guide them through
the departments during practice, and there is no coordinated
effort aimed at solving the accommodation and other issues
stemming from the disabilities [20, 21]. The bachelor programs
in the field of medicine often disregard the needs of people
with disabilities [21]. A study highlighted difficulties with access
to the educational materials of technical, physical, and organizational
nature: lack of special versions of digital platforms, specialized
software and hardware for various disabilities; lack of books, lab
equipment, library resources adapted to sensory impairments;
lack of flexible formats of provision of information (recorded
lectures, interactive 3D models) made for students with motor
and sensory disabilities [23].

In addition to the abovementioned problems of integration
of students with disabilities and HL, some participants
of the process are superficial about their roles, which ultimately
devalues the very concept of inclusive education [20-24].
Analyzing the problems of the stages of inclusion, several
researchers suggest that the integration thereof into the educational
process should be long-term and discrete-less: the key
are consistency, structure, and a complex approach [1-3].
In general, most authors agree that the problems of implementing
inclusive education programs for students with disabilities
in various educational institutions, including medical schools,
are quite universal.

Using modern educational technologies for teaching
students with disabilities in medical universities: issues
and problems

To improve the effectiveness of teaching students with
disabilities at medical universities, it is necessary to develop
a specialized comprehensive support system. This need
arises from the unique requirements of the medical profession,
which impact both the learning process and subsequent
practical activities. The key features of teaching the profession
of a doctor are as follows [25].

¢ The high educational and professional requirements, the need
to acquire a significant amount of highly specialized knowledge
and the constant development of practical skills, which translate
into an increased burden on students and young graduates,
especially against the background of health limitations.

¢ The significant physiological and psycho-emotional stress,
often associated with extreme work intensity, legal responsibility
and moral and ethical tension, which contribute to increased
stress and negatively affect the mental and physical condition
of students with disabilities.

e Occupational hazards (cynicism, emaotional detachment),
susceptibility to emotional burnout, and the diseases related
to working conditions (infections, chronic fatigue syndrome).

e The need for specific personal qualities, empathy, patience,
stress tolerance, benevolence, tact, and the ability to self-regulate,
which may be especially difficult for some students with
disabilities.

e Communicative competence, the ability to create conflict-
free interaction with patients of different social groups, work
in multidisciplinary teams and effectively resolve difficult
situations, all of which require a high level of emotional
intelligence and adaptive skills, which can be difficult for some
people with disabilities.

Based on the above, the support system for this category
of students should extend beyond the academic issues

and also seek to minimize professional risks, develop personal
and ethical skills, and help adapt to the specifics of medical
activity.

In Russia, medical academia is more used to the term
"integrated education," and the concept of "inclusive
education" is less widespread. These two concepts have
fundamental differences, and it is important to take them into
account. For one, inclusive education is a systematic approach
aimed at adapting the educational environment to the needs
of all students, including people with disabilities. The goal
of inclusive education is to ensure equal access to knowledge
and comfortable conditions for every student, regardless of their
physical, cognitive, or social characteristics [1, 2]. Integrated
education, on the other hand, implies mixed groups where
students with disabilities or minor developmental disabilities
study together with healthy peers. The main emphasis in this
case is on the socialization of people with disabilities through
interaction in the academic environment, which contributes
to their integration into the professional community [1, 2]. Thus,
inclusion implies the transformation of the system to meet
the needs of students, while integration implies the inclusion
of students with disabilities in the existing system. To form
an effective educational policy, especially in medicine, where
the requirements for adaptability and socialization of future
specialists are particularly high, it is necessary to clearly see
the differences between integration and inclusion.

In Russia, higher education institutions are checked
for the measures taken to realize the provisions of the regulations
prescribing creation of the conditions to ensure effective
education (basic programs) of students with disabilities and HL
[1, 2]. The state guarantees the disabled person the right
1o receive the necessary information. It should be noted that most
higher medical schools are actively developing and implementing
inclusive education approaches aimed at creating an accessible
and comfortable environment for students with disabilities.
The main strategic directions of this are as follows [1-4, 7, 8].

e Strategic resource planning, development of a system
of psychological, pedagogical, and logistical support that
factors in the special needs of students (provision of literature
in formats adapted for visually impaired people, etc.); the system
should rely on federal funding.

e Coordination of educational programs, creation of adapted
educational programs and methods of social and psychological
support.

e Professional orientation and employment support for graduates
with disabilities and HL.

e Introduction of assistive technologies, use of the federal
electronic library and the portal of inclusive resources.

e Consultation and methodological services, giving advice
to the higher education establishments regarding accessibility
of education, adaptation of infrastructure, and quality of education.

e Support in the context of organization of integrated learning,
planning of educational work, and improvement of rehabilitation
processes, as well as assistance in procurement of specialized
equipment.

e Professional development of professors and the support
staff; seminars, training sessions, lectures giving skills needed
to work with students with disabilities, as well as adaptation
of educational materials (translation of lectures, textbooks,
graphs and tables into alternative formats like audio, electronic
versions, Braille books) at the level of departments.

e Career guidance and adaptation, assistance and support
to applicants with disabilities in preparing for university admission,
as well as accompanying graduates in finding employment
and adapting to professional activities.
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e Gradual digital transformation of the education system,
development and optimization of electronic educational
resources that satisfy the needs of people with disabilities
(platforms supporting subtitles, audio transcription, adaptive
interfaces, etc.).

e Creation of an accessible barrier-free environment,
ensuring convenient access to buildings and classrooms.

e Improvement of the guidance system (inscriptions, markings,
signs, etc.).

e Creation of special work stations for students with
musculoskeletal disorders (for example, specially marked
stations with access to an electronic scientific library).

Cooperation remains key to the overall success, bringing
together the efforts by universities, government agencies,
and public organizations. The work in the described directions
will ensure equal access to education and create favorable
conditions for the successful social and professional integration
of students with disabilities.

[t should be noted that the process of taking exams
to enter a medical school and studying there requires special
conditions, adaptation to the individual needs of each student
with disabilities and HL. [1-4, 7, 8, 17-25].

For example, for blind students, it is recommended to provide
educational materials and exam assignments in Braille system
on paper or in electronic form compatible with specialized
software (for example, speech synthesizers); install computers
with adaptive software, and give writing materials and paper
for Braille; and ensure presence of an assistant who is able
to help them complete the assignments (in exceptional cases)
[1-4,7,8,17-25].

For visually impaired students, the workplaces should
be with individual lighting (at least 300 lux), the educational
materials printed in enlarged font, and they need access
to magnifying devices, regular or electronic [1-4, 7, 8, 17-25].

For students with hearing impairments (deaf and hard
of hearing), it is recommended to equip classrooms with sound-
amplifying equipment (collective use) and personal hearing aids
(if necessary); some cases require involvement of sign language
interpreters, and for deafblind students — tactile interpreters
[1-4,7,8,17-25].

Students with speech impairments, if necessary, can take
exams and control papers in writing [1-4, 7, 8].

For students with musculoskeletal disorders, it may
be recommended to perform written work on computers
with adaptive software (voice control programs, on-screen
keyboards), take exams orally, if necessary; they should also
be allowed to dictate answers to an assistant (in some cases)
[1-4, 7, 8, 17-28]. There are regulations and research in the field
of inclusive education that support these requirements
[1-4,7,8,17-28].

According to the foreign studies, most medical education
institutions, including those training assistants, have developed
means of adapting their programs and simulation equipment
[20, 21]. Most foreign researchers note that in the future,
the main goal should be to develop curricula that can be adapted
to teach students of various types while achieving the results
defined by the program [20, 21]. The high degree of complexity
and social responsibility inherent in the medical profession
necessitates a systematic approach to career guidance
for applicants with disabilities. Thus, some of the key aspects
of such work should be: provision of the detailed information
about the specifics of medical specialties, including the requirements
forthe physical and psycho-emotional capabilities of a specialist;
informing about the specifics of professional activity in various
fields (clinical practice, laboratory diagnostics, rehabilitation,
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etc.); highlighting the need to develop competencies related
to communication, stress tolerance and ethical and legal
literacy.

The career guidance programs for applicants with disabilities
should include familiarization with the profession and an assessment
of the possibilities of adaptation to its conditions for each
individual. This approach will minimize the risks of academic
maladaptation and ensure an informed choice of specialty
that meets both personal abilities and the requirements
of the medical field [28].

According to a Russian study, provided that the learning
conditions described above are met, it is possible for students
with disabilities to co-attend classes with healthy peers,
on a general basis, eliminating the need for adapted curricula
[28]. However, some foreign researchers demonstrate the need
to introduce specialized adapted training programs for students
with disabilities [20-22].

There is an ongoing discussion about choosing the most
optimal model for teaching students with disabilities both
theoretical and practical skills, especially in the context
of morphological disciplines [29]. Some studies indicate
the effectiveness of the concept of step-by-step formation
of mental patterns, which involves the consistent development
of skills through algorithmization of processes and repeated
consolidation. This approach is highly efficient when working
with students with disabilities, as the learning is structured
and adaptive, taking into account the individual needs of such
students [29, 30]. However, successful implementation of this
model depends on the professors meeting a number of key
criteria [1, 2, 7, 8, 29, 30]:

e they understand modern psychological and pedagogical
concepts, including the specifics of the formation of skills
in people with disabilities;

e they have a clear understanding of the specifics of professional
competencies required by students with disabilities in the medical
field;

e they have mastered adaptive educational technologies
and techniques supporting inclusive learning;

e they can use specialized equipment and digital tools
professionally to demonstrate and practice skills;

e they are experts in the discipline taught, ensuring
the accuracy of the transfer of clinical and morphological
knowledge.

[t has been proven that teaching students with disabilities
and HL requires specialized pedagogical approaches that take
into account their individual needs. Currently, it is believed that
making this process effective requires adherence to the following
principles [29].

Updating of the practical skills: it is necessary to regularly
adjust the programs of departments in accordance with
the current requirements for the professional training of doctors,
systematically review the list of practical skills against modern
standards of medical practice, classify skills by complexity,
frequency of application in clinical activities, and possibility
of adaptation for students with disabilities.

Stepwise mastering of the necessary disciplines and skills:
the complexity of tasks should increase gradually, with basic
skills as the starting point; thus, the cognitive and emotional
load on students with disabilities can be minimized.

The use of innovative tools to increase the visibility
and digestibility of the material: algorithmic diagrams (simplifying
the understanding of the sequence of actions), phantoms
and simulators for manipulations practice, multimedia
resources (videos, presentations, interactive tasks), situational
tasks simulating real clinical scenarios.
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According to the studies, there are currently two main
approaches to learning and skill formation: spontaneous learning,
i.e., mastering the actions without a clear identification of their
key stages, which often leads to fragmentation of the acquired
knowledge; and guided learning, which is a structured process
where the emphasis is on understanding the essence of actions
through the analysis of their indicative basis (highlighting significant
features, conditions of execution and algorithms) [29, 30].

[t should be noted that for students with disabilities,
it is the guided type of learning that is preferable, since it involves
provision of a systematic understanding of professional
actions, allows adaptation of the pace and methods of learning
to the individual characteristics of each student, and reduces
the risk of errors due to the gradual consolidation of skills.

The implementation of these principles can contribute
to the successful development of practical competencies
and the formation of professional confidence, which is especially
important for students who are forced to overcome additional
barriers in the learning process [29, 30].

CONCLUSION

Professional training at medical universities is associated
with intense intellectual and emotional stress and the need
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ORIGINAL RESEARCH

FACTORS INFLUENCING THE QUALITY OF DRINKING WATER IN VORONEZH
Kamenev VI =, Stepkin Yul, Melikhova EP
Burdenko Voronezh State Medical University, Voronezh, Russia

Making the supplied drinking water safe is one of the keys to keeping the population in good health. The Voronezh city water supply system is a complex that
includes various facilities, from an underground water intake to distribution networks. The characteristics of the territory require relying on groundwater, the reserves
of which are limited. Moreover, the same source is used by plants and factories for technological needs, although there is a special purpose-built pool in the city
center. That pool also affects the structural composition of groundwater. This study aimed to assess the hygienic quality of water intended for future use, taking into
account the characteristics of the underground aquifer. We retrospectively examined the epidemiological characteristics of drinking water based on standardized
laboratory test results. The findings indicated compliance with hygienic standards, except for elevated concentrations of iron, manganese, nitrates, and total
hardness. The growth of concentrations of these elements as well as the hardness have first been registered in 1972, which gives reason to associate this fact
with artificial adjustment of the flow of the Voronezh River. The tests have shown that considering the condition of water, the specifics of its use, the anthropogenic
interference with the natural status thereof should not be discounted. The changes influence each other in a complex way, with the hygienic requirements
for the quality of drinking water taken into account.
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OCOBEHHOCTU ®OPMUPOBAHNSA KAYECTBA NMUTBLEBOW BObI B . BOPOHEXKE
B. V. Kamenes =, tO. W. CténkuH, E. M. Menvxosa
BopoHexckuii rocyaapcTBeHHbIN MEAULIMHCKMI yHMBepcuTeT nMvenn H. H. Bypaerko, Boporex, Poccuns

BesonacHoCTb NUTbEBOrO BOAOCHAOKEHWS ABNSETCH OAHUM 13 OCHOBHbIX HAMPaBieHUIN B COXPaHeHUM 3A0P0BbsA Hacenerus. Cnuctema BOJOCHabKeHNS
r. BopoHexa npeacTaBnseT cobo KOMMNEKC CNOXHBbIX COOPY>KEHMA — OT MO3eMHOro BOA03abopa A0 pacnpenenuTeNbHbix ceTei. Ee 0cobeHHOCTbIO
ABNAETCS UCTONB30BaHME NMOA3EMHbIX BOJ, 3anachl KOTOPbIX OrpaHuyeHbl. [1py 3TOM MMEET MeCTO 1CMonb30BaHMe B 60MbLLIOM O6beme NMoa3eMHbIX Bof, ANst
TEXHOMOMMHECKNX HY>XX[, MPOMBILLAEHHBIMN MPEANPUSATUAMM, XOTSH B LIGHTPE ropofa HaxoauTCsa NpeaHasHaYeHHoe A1 MPOMBILLAEHHBIX Hy>X, BOAOXPaHUINLLIE.
CamMo BOAOXPaHWMILLE BAMSIET Ha CTPYKTYPHbIA COCTaB NMOA3EMHbIX BOA,. Llenbto paboTbl ObI10 BbIMOMHUTE MMIMEHNHECKYIO OLIEHKY YCOBUIA (hOPMMPOBaHNSA
BOAb! AN AasIbHEVILLEro 1CMoNb30BaHMs C Y4eTOM OCOBEHHOCTEN MOA3EMHOMO BOAOHOCHOO ropu3oHTa. NpoBeaeHb! PETPOCNIEKTUBHbIE SMMAEMVONOrn4ecKme
1CCRefoBaHMsa KadecTBa MUTHEBON BOAbl MO MPOTOKOMIAaM N1abopaToOPHbIX WUCCNEefoBaHWA, KOTOpble MOKasdanu OTCYTCTBME MPEBbILLEHWS MMMEHNHECKIX
HOPMaTVBOB B MPobax, MOAIEXALLMX MOHUTOPUHIY, MO GOSBLUMHCTBY MOKa3aTenen, 3a UCKITIoHeHneM OOLLE XXEeCTKOCTW, Xenesa, MapraHua, HurpaTtos. PocT
COAEPXKaHMsA yKazaHHbIX XMMNYECKMX COEQUHEHNIN BNepBble OTMeYeH B 1972 1., Y4TO JaeT OCHOBaHWe CBA3aTb STOT (DaKT CO BPEMEHEM 3aperynMpoBaHnst CToKa
p. BopoHex. Viccnenosanunsa nokasanu, HYTo COCTOSHIE BOLOMOSb30BaHNS HEOBXOAMMO paccMaTpuBaTh, YHUTbIBAS aHTPOMOrEHHOE BMELLATENBCTBO B MPUPOAHbIN,
€CTEeCTBEHHbIN CTaTyC. HabnogaeTca cnoxHasa CTPYKTypa B3aVMHOMO BANAHUS U3MEHEHWUIN C YHETOM MIMEHNYECKMX TPebOBaHUIN K Ka4eCTBY MUTLEBOW BOAbI.

KnioyeBble cnoBa: N1TbeBas BOAa, OCOBEHHOCTU d)opMMpoaava noa3emMHbIX BOA, 300P0Bbe HACENEeHUA, r’mrmeHn4eckmne TpeGOBaHVIFI K Ka4ecTBy NUTLEBON
BOAbl, ONTUMU3aLINA NUTEEBOIO BOﬂOCHaﬁ)KeHMFI

Bknap aBTopoB: B. /. KameHeB — c6op 1 aHanu3 matepuana, cratuctudeckast obpabotka AaHHbIX, HanvcaHue TekcTa ctaTbi; KO. V. CTENKMH — koHuenuwms
1 On3aliH ccnepoBaHus, pefakTupoBaHne TekcTa ctatby; E. M. Menmxosa — HanvcaHue, ohopMeHre 1 pefakTupoBaHne TekcTa CTaTbu.

> Ans koppecnoHpgeHuun: Bnagummp VsaHosuy KameHes
yn. CtyneHyeckas, a. 10, . BopoHex, 394036, Poccus; vikamenev1961@yandex.ru

Cratbsi nonyyeHa: 16.05.2025 CtaTtbsa npuHATa K nevatu: 12.06.2025 Ony6nnkoBaHa oHnaiH: 23.09.2025

DOI: 10.24075/rbh.2025.137

Today, one of the urgent problems is contamination of drinking
water due to the intensive development of industry and transport,
which implies bringing ever-increasing amounts of harmful
substances into the natural environment. A modern city
is a complex source of anthropogenic strain on the environment,
so the problem of drinking water quality is multidimensional,
and it affects many aspects of human life [1-6]. The health
of the population depends on the quality of water, on the daily
intake of trace elements and minerals [7-9].

In general, the condition of water bodies, especially surface
ones, is deteriorating. Rivers are one of the main sources
of drinking water, but they are polluted, ad purification of water
from them requires multifunctional filters [10, 11]. For many
years now, the government reports have been assess the sanitary
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and epidemiological condition of water bodies that are used
for drinking purposes as polluted or even contaminated [6, 12, 13].

The hygienic standards that entered into force in 2021
(SanPiN 2.1.3684 "Sanitary and epidemiological requirements
for the maintenance of urban and rural settlements, for water
bodies, drinking water and drinking water supply, atmospheric
air, soils, living quarters, operation of industrial and public
premises, organization and conduct of sanitary and anti-epidemic
(preventive) measures", SanPiN 1.2.3685-21 "Hygienic
standards and requirements for ensuring the safety and (or)
harmlessness of environmental factors for humans") impose
stricter requirements on the organization of laboratory quality
control of drinking water supplied to the population [14].
Improving the quality and reliability of drinking water supply
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to the population is one of the urgent social problems, since
the health of the population largely depends on how safe their
drinking water is [7, 15].

There are several factors and conditions that, combined,
bring about underground water supply sources, including
intersecting aquifers and concave landforms, certain geological
and structural features of the area, and filtration heterogeneity
of the water-bearing material [16, 17].

Trace elements migrating from the soil into the water
largely shape its composition. The conditions of such migration
are one of the most difficult subjects: it is a continuous
process the rate of which is determined by the thermodynamic
environment [18]. It has always been believed that water
is involved in all geochemical processes, including migration,
destruction of rocks, and release of trace elements.

Unlike surface waters, groundwater is well protected from
various kinds of anthropogenic pollution [19], but its closeness
to artificial reservoirs can negatively affect water quality.

One of the key pollutants of groundwater is return water
with its increased mineralization, high content of mineral
fertilizers, pesticides, and industrial waste, which boosts
the overall hardness of the aquifer [16, 17, 20]. The peculiarities
of the formation of the qualitative composition of groundwater
may require an integrated approach to the purification of water
drawn therefrom before it is supplied to the public.

Violation of regulations conceming the sanitary and epidemiological
well-being of the population creates a potential risk of harm
to health, including various infectious and non-infectious
diseases [21, 22].

The above supports the relevance of further investigation
of the hygienic features of groundwater formation conditions.

This study aimed to assess the hygienic quality of water
intended for future use, taking into account the characteristics
of the underground aquifer.

METHODS

Through the lens of the hygienic properties, we assessed
the priority risk factors of drinking water using statistical forms
and reports that describe the sanitary and epidemiological state
of the region.

The quality of water supplied in Voronezh was evaluated
through retrospective epidemiological studies that factored
in the changing anthropogenic and hydrogeological conditions.
We analyzed samples of drinking water taken both at Voronezh
water lifting stations and from the water supply network,
and statistically processed 1200 water sample laboratory
control protocols (samples from the supply network) and 850
protocols reflecting the quality of water collected at the lifting
stations. The data were processed as prescribed in GOST R
59024-2020 "Water. General requirements for sampling", with
estimation of the confidence interval and confidence probability.
The studied parameters were graded against the requirements
of SanPiN 1.2.3685-21 "Hygienic standards and requirements
for safety and/or harmlessness of an individual's environment".

For statistical data analysis, we used Microsoft Excel
(Microsoft, USA). We calculated the mean (M) and relative
values, the standard error (m), and established the significance
of differences using Student's t-test and the chi-square (x?)
at p < 0.05.

RESULTS

In the context of implementation of the Clean Water Federal
Project of the Housing and Urban Environment National Project,

Voronezh Region realizes the State Program "Provision of high-
quality housing and communal services to the population
of the Voronezh Region in 2025"; one of the key target indicators
of this Program is "the proportion of the population provided
with high-quality drinking water from the centralized drinking
water supply system".

The main source of drinking water in Voronezh is the groundwater
of the Neogene-Quaternary aquifer. Its water-bearing material
is inequigranular sand. The thickness of these deposits
is 40-50 m.

The depth of the exploited aquifer ranges from 10 to 80 m.
Under the classification of water supply sources, this aquifer
belongs to the upper zone. Consequently, exchanges water
with other bodies actively and is poorly protected from
anthropogenic pollution.

Analysis of the water showed that its mineralization ranged
from 0.18 to 0.47 g/dm3. In the studied region, mineralization
is determined by such components as sulfates, bicarbonates,
calcium and magnesium. The role of chlorides is insignificant.

Based on the studied chemical composition of the drawn
groundwater, four geochemical types of water have been
identified:

— calcium-magnesium;

— calcium sulfate;

— mixed,;

— calcium-sodium.

The analysis showed significant fluctuations in the concentration
of iron and manganese throughout the year, season-dependent.
The maximum content was registered from March to September
(Fig.).

The most common well design in the region:

e depth from 74 to 80 m;

e working part 12 m;

e the mesh strainer with gravel filling.

All wells are equipped with hermetically sealed holes
in the strainer column for measuring the dynamic water level,
and a sampling tap for sanitary and chemical analysis. Pavilions
protect the well heads from contamination; the heads themselves
are in a sunken well. There are also designated sanitary protection
zones, which contribute to the preservation of water quality.

The drinking water supplied to the population is purified
by nonchemical deironization using simplified aeration followed
by filtration and neutralization.

Laboratory tests conducted in recent years (2019-2023)
revealed that the water meets hygiene standards for most
indicators, except for total hardness, iron, manganese, and nitrates.
Hardness is defined by a set of physical properties and chemical
components related to the content of alkaline earth metal salts
dissolved in the water, mainly calcium and magnesium. They
are also called the "hardness salts." Water acquires calcium
through the dissolution of limestone and gypsum. Magnesium
enters the water during the dissolution of dolomites (MgCO, +
CaCQ,) under the action of carbonic acid from the water itself.

Every year, the concentration of iron and manganese
compounds in the water is registered as increased.

A retrospective analysis of the aquifer water quality showed
that the levels of these compounds were first registered above
the expected values in 1972, which gives reason to associate
this fact with the adjustment of flow of the Voronezh River.
The Voronezh Reservoir was built in 1972, and it affected
the sanitary and hygienic conditions of water bodies. The area
for the Reservoir is in the zone of high anthropogenic load,
and its construction was accelerated. From the hydrotechnical
viewpoint, the body has acquired the properties of a shallow
lake with slow water exchange.
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Fig. Seasonal dynamics of iron and manganese concentrations in water

The quality of water in this artificial reservoir deteriorated
rapidly due to slow water exchange and purification, which
translated into the increased deposition of sediments. These
sediments have good conditions for accumulation of heavy
metal salts.

The situation lead to the deterioration of the aquifer water
used for drinking purposes.

The adverse effect of the reservoir on the quality of water
supplied to the city's population was confirmed by the locations
of the lifting stations: the further away from the reservoir they
were, the better the water was.

Currently, the reservoir's water is partially used as process
water, for irrigation and landscaping of the coastal recreation
zone. However, there is still no solution that would allow
rationally using groundwater for drinking purposes only and water
from surface bodies — for industrial purposes.

DISCUSSION

The construction of an artificial reservoir within the city limits
changed the natural geochemical background, which altered
the volumes and the rate of migration of iron and manganese.

The reservoir, which was originally created to provide
process water to industrial facilities in the region, has become
a receiver for a huge amount of domestic, industrial and stormwater
runoff.

The results of the study, the analysis of regulatory legal acts,
and the data from the scientific literature [8, 11, 23, 24] show
that the quality of drinking water and the general condition
of domestic drinking water supply cannot be considered
without taking into account anthropogenic interference with the
natural status of the environment.

Microbiological monitoring of drinking water should also
be continuous, since microorganisms are a direct indicator
of environmental pollution and its sanitary and epidemiological
condition.
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Some of the priority areas related to the provision of the population
of the regional center with adequate quality water could be:

— the use of such sources of water supply that would not
be exposed to the reservoir;

— reconstruction of the existing sewage treatment plants,
which collect both industrial and domestic wastewater
for subsequent purification and discharge into the reservoir;

— improvement of the drinking water treatment system with
its purification at the lifting stations;

— effective control over the establishment of sanitary protection
zones for underground water supply sources;

— careful attitude to the preservation of the necessary volumes
of drinking water, excluding its use for technological purposes;

— use of collective and individual household filters for additional
cleaning;

— timely updating of the water pipeline transportation system
from the intake to the distribution network.

CONCLUSIONS

The creation of the reservoir was a trigger for the accumulation
of large amounts of pollutants (iron and manganese compounds)
in the sediments, which requires an integrated approach
to its protection as well as management decisions to ensure
the sanitary and epidemiological well-being of the population.

In order to bring the water supplied to the population
up to hygienic requirements, it is necessary to implement
new approaches to water purification and disinfection using
nanoreagents, synthetic and natural nanosorbents. To optimize
the city's drinking water supply, the following measures will
be appropriate: finding water supply sources that will not
be affected by the reservoir; using the underground aquifer
only for drinking purposes, excluding use for process needs;
improving the reliability of the water supply system through
the implementation of technological, water protection and sanitary
measures.
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ERGONOMIC WORKPLACE FACTORS AS INDICATORS OF OCCUPATIONAL RISK FOR COSMETOLOGISTS

Latyshevskaya NI, Krainova IYu, Shestopalova EL, Belyaeva AV, Malyakina AA, Levchenko NV
Volgograd State Medical University, Volgograd, Russia

Currently, cosmetology is one of the fastest growing branches of medicine. Some of the factors contributing to the occupational hazards of cosmetology include
static loads, repetitive small-scale hand and wrist movements, and prolonged sitting in uncomfortable positions. This study aimed to assess the ergonomics
of the working posture of cosmetologists and the related risk of musculoskeletal disorders. We examined doctors' complaints about having to remain
in an uncomfortable, rigid working posture for long periods. The variations in posture were assessed photogoniometrically, and the results were used to construct
the distribution diagrams for "sitting" and "standing." The participants' shoulders were examined using the Artro-Pro hardware and software complex (digital
goniometry). It was found that a cosmetologist stays in an uncomfortable and/or fixed position for about 85% of the working time, which puts the occupation into
hardness class 3.2. Cosmetologists most often complain about pain in the neck (60.0-85.4%), back (33.1-82.1%), and shoulders (62.6-80.2%). Digital goniometry
has shown that in the sitting position, almost all goniometric indicators deviate from the recommended values. For the standing position, the greatest deviations were
established for neck, trunk, and elbow, especially among older specialists (p < 0.05). Thus, an aggravating factor related to the working posture of cosmetologists
is the lack of an ergonomically adequate seat, which poses a significant occupational risk for developing musculoskeletal disorders.
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3PrOHOMUYECKUE ®AKTOPbI YCJITOBUA TPYOA BPAHEN-KOCMETOJIOIOB KAK MOKASATE/N
NMPOPECCUOHAJIbHOIO PUCKA

H. V. Natbiwesckas, W. HO. KpaiHosa, E. J1. LLlectonanosa, A. B. Bensiesa, A. A. MansikvHa, H. B. JleB4eHko =

Bonrorpagckunii rocyfapCTBeHHbIN MEANLIMHCKUI yHMBepcuTeT, Bonrorpagd, Poccus

B HacTosiLLiee BpeMs KOCMETONOMSA SBASIETCH OAHOM CaMblx ObICTPOPa3BMBAIOLLMXCA OTPachei MeanuyHbl. Mpn 3ToM NoTeHUManbHO BpeaHbIMM hakTopamm,
hoPMUPYIOLLIMMIM TSHKECTb TPYAA KOCMETOSNOMOB, SBNSIOTCS CTaTMYecKasi Harpy3ka, Meskue CTepeoTUnHble padodne ABVKEHVIS, NEPUOANYECKOE HAXOXOEHMe
B HeynobHon pabo4dert nose. Llenbto nccnenoBaHnst 6bi10 BbINOAHUTE 3PrOHOMUYECKYIO OLIEHKY paboyeit Nosbl 1 prcka HapyLIEHWA ONOPHO-ABUraTelbHOro
annapara y Bpa4eit-koCMeToNoroB. 13y4eHbl >kanobbl MEANKOB B CBSA3U C AMTENbHbIM YAep>XaHeM HeyLoOHOM (DkcMpoBaHHOM paboyei No3bl. Pabo4yto nody
OLEgHMBaIIN (POTOrOHNOMETPUHECKVIM METOAOM C MOCELYIOLVIM NMOCTPOEHMEM 3MHOPOB PaboUMx Mo3 «CUas» U «CTOsl». BbinonHeHa LMPOBas roHMOMETPUS
nneYeBbIX CyCTaBOB C MCMOMb30BaHMEM anmnapaTHO-MPOrpaMMHOro KoMrekca «ApTpo-Ipo». YCTaHOBNEHO, YTO Bpay-kOCMEToNor okono 85% BpemeHu
CMeHbI HAXOAMUTCA B HEYAOOHOM /1N (DUKCUPOBAHHOM NMO3e, YTO COOTBETCTBYET Knaccy 3.2 Mo cTeneHn TsxecTv. Cpean Bpade-koCMETONOroB HaubobLLYO
pPacnpoCTPaHEHHOCTb MMEIOT »aulobbl Ha 601 B 0bnacTu Lewn (60,0-85,4%), B cnvHe (33,1-82,1%), B nnedesoM cycTase (62,6-80,2%). Lindposas roHnometpurst
rokasana, 4To BO BpeMsi paboTbl KOCMETOSIOra B Mo3e «Cias» MPaKTUHECKN BCE FOHVOMETPUYECKYIE NMOKa3aTeN He COOTBETCTBYHOT PEKOMEHLYEMbIM 3HAYEHNSIM.
[Mpn paboTe B N03e «CTOS» BbIABEHbI HAMOObLLUME OTKIOHEHWA B 06NaCTV LUEeV 1 TylOBULLA, & TakKe JIOKTEBOIO CycTaBa, OCOOEHHO B CTapLUei BO3pacTHON
rpynne (p < 0,05). Takum 06pasoM, ycyryonsiolM akTopoM, CBA3aHHbIM C OCOOEHHOCTAMM paboHei NMo3bl BPa4e-kOCMETONOrOB, SBSETCA OTCYTCTBME
3ProHOMMYECKN aieKBATHOIO CUAEHNS, YTO CO3AAET peasibHbI NPO(eCCHOHabHbIM PUCK (hOPMUPOBaHMS HaPYLLEHWIA ONOPHO-ABUraTelbHOro annapara.

KntoyeBble cnioBa: KOCMETONOMM, LPpOoBasi FOHMOMETPUIS!, HeyloOHas paboyasi No3a, dProHOMKMKa, OMopPHO-ABUraTeNbHbIN annapat
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Cosmetology is one of the most rapidly developing branches
of medicine. Its progress is driven by innovative technologies
and improved methods for correcting aesthetic defects
and age-related skin changes. Among other reasons
are the changing needs of people to refine their appearance
as a factor affecting their quality of life and social status. In many
cases, aesthetic medicine improves not only the looks but also
the feelings of the patients, their psychological state. Today,
more than 35% of Russian citizens seek medical assistance
from cosmetologists, and women do so four times as often

as men. According to the BusinesStat agency, in 2023 Russians
spent a record 269 billion rubles on cosmetology, and the number
of cosmetology clinics and offices exceeded 28000 [1].

Cosmetology developed on the basis of dermatovenerology.
As a discipline in higher medical education institutions,
cosmetology appeared only in 2009, and the occupational
standard "Cosmetologist" was approved in 2021 [2, 3].

The currently available research papers cover legal issues
associated with cosmetology and the problems of assessment
of quality of medical assistance rendered by cosmetologists
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[4-6]. There are practically no publications exploring the subject
of occupational health of cosmetologists, which justified
the search for potentially harmful and (or) dangerous work-related
factors, a methodological approach used by the occupational
safety and health specialists in the context of assessment
of working conditions [7].

The working posture was established as a potentially
harmful factor shaping the overall degree of hardness
of the cosmetologists' labor. Overall, studies investigating
work-related ergonomic risks of musculoskeletal disorders
(MD) among medical doctors of all specialties are considered
relevant [8-10]. Thus far, the problem of MD has received
the greatest attention in relation to the health of dentists.
For them, the main reasons for becoming incapable of work
are pain and the musculoskeletal disorders resulting from
"incorrect, traumatic working posture" [11-14]. The unnatural
body position, repetitive movements, and constant tension
can lead to osteochondrosis, local neuroticisms, arthritis,
tendovaginitis, and other related conditions. The most common
of those unnatural body positions among dentists involve
an excessive forward tilt of the head with strained neck, a tilted
torso semi-rotated to one side, a raised shoulder or both
shoulders, a less than 90° hip angle [15].

The assessment of the hardness of work of cosmetologists
performed by the authors earlier substantiated adoption
of the following indicators contributing to the said hardness,
including: static loads in the context of the procedures (photo
rejuvenation, ultrasound peeling, etc.) performed with
one hand; a significant number of small-amplitude, local,
repetitive movements that involve the hand and finger muscles;
and periodical assumption of uncomfortable or unnatural
working postures [16].

In connection with the above, the purpose of this study
was to assess the ergonomic aspects of the working posture
of cosmetologists and evaluate the risk of MD among them.

PATIENTS AND METHODS

The study involved three cosmetology clinics in Volgograd
and spanned 2024 and 2025. We monitored the work
of the cosmetologists for 12 man-shifts and assessed
the collected data against the provisions of the "Guidelines
for the Hygienic Assessment of Working Environment Factors
and the Labor Process. Criteria and Classification of Working
Conditions (R 2.2.2006-05)." There were two study groups:
the first consisted of 35 people aged 28-39 years with
an average work experience of 7.2 + 3.75 years, and the second
consisted of 33 people aged 40-59 years with an average work
experience of 19.4 + 7.12 years.

A questionnaire was developed to study medical complaints
related to prolonged retention of an uncomfortable fixed
working position. The participants were surveyed at the end
of the working day.

The working posture of the cosmetologists was registered
photogoniometrically. The total number of the examined
participants was 12, five in the 1st group and seven in the 2n9;
we have built distribution diagrams for all of them. Photographs
were taken from the side, when the doctors assumed their
working postures, sitting and standing. The parts and areas
of interest on the pictures were as follows: the external auditory
foramen, the great humerus, the outer condyle of the humerus,
the styloid process of the ulna, the metacarpophalangeal joint
of the third finger, the great trochanter of the femur, the outer
epicondyle of the femur, the ankle of the fibula, the joint area
of the second or third toe, the calcaneal tubercle. The values
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recorded for them were compared to the recommended ranges
of goniometric angles [17].

We performed digital goniometry of the shoulder joints
using the Artro-Pro hardware and software complex (certificate
of state registration of the computer program No. 2023667718
of 17.082023) developed by the specialists from the Volgograd
State Medical University (Russia). The assessment of the functional
state of the shoulder joint involved computer registration
of a number of bone landmarks, processing of the obtained
data, and compilation of the conclusion on functional
and/or structural deformities. We studied the flexion, extension,
abduction, and adduction in the shoulder joint. The software
drew a graph, goniometrogram, based on the values, which
allowed evaluating the function of the joints.

For statistical processing of the results, we used the IBM
SPSS Statistics Version 22 software package (IBM; USA).
The Kolmogorov-Smimov test was used to verify the normality
of the distribution of the indicators, and the results confirmed
that the distribution was normal. The mean (M), the standard
error of the mean (m), and the 95% confidence interval (95% CI)
were used to describe the quantitative data. The significance
of the differences was calculated using the Student t-test.
To compare the two independent study groups, we applied
Fischer's F-test. The differences were considered statistically
significant at p < 0.05.

RESULTS

The timed observation showed that for about 85% of the working
time, the cosmetologists assume an uncomfortable and/or fixed
position, which allows putting this occupation under the hardness
class 3.2 [16]. We visually assessed the cosmetologist's working
posture associated with the most common procedures,
and evaluated the doctor's position relative to the patient
on the treatment table. Injections, electrocoagulation,
etc., require maintaining an uncomfortable pose because
of the need to distinguish small (from 0.5 mm) features
on the patient's face, neck, and decollete area that are no more
than 0.4-0.5 m from the doctor's eyes. Thus, a cosmetologist
stays seated for 556-60% of the shift time, and while standing,
the specialist has the body tilted forward, straining, specifically,
the cervical spine, and rotating spine and shoulder joint.
The laboratory chair with height adjustment cannot be considered
an adequate piece of workplace equipment.

The results of the survey taken by the study groups revealed
that older doctors complained more often than their younger
peers (Table 1). Neck was found to be the most common area
of pain among cosmetologists: it as mentioned by 60.0%
of the participants from the first group and 85.4% from
the second group. There were also a high percentage
of respondents complaining of back pain (33.1-53.3% in the first
group and 53.5-82.1% in the second) and shoulder joint
(62.6% and 80.2%, respectively).

Every third cosmetologist in the first group and almost 70%
of doctors in the second group complained of a headache
at the end of the working day; 36.67% and 39.28%, respectively,
had the eyesight deteriorating. The high prevalence of complaints
about MD justified the need to assess the morphofunctional
state of joints and spine. We measured the main goniometric
parameters of the sitting and standing working poses (Table 2).
It was found that when a cosmetologist is working seated,
almost all of these parameters are outside the recommended
range. The greatest vertical deviations were seen in the neck
and shoulder (head-forward position) area; another common
discrepancy concerned excessive flexion of the hip and knee
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Table 1. Comparison of the frequency of complaints, %

Indicators Group 1, %; 95% CI Group 2, %; 95% CI F (Fischer's F-test) Significance
Headache (30?’03_'22.38) 6 42:'_8750'89) 7.568 0.008
Visual impairment (3322'_632.78) (36.?%—2482.46) 0.041 0.841
Neck pain (56.83963.1 8) (83.22;76317.54) 5.046 0.029
Pain in the upper spine (50_23'_35%_59) (79.23-—18‘:.61) 7.219 0.009
Pain in the lower spine (30_32'_333;3_41) (50.2?-—53576.83) 1.664 0.202
Shoulder pain (59_32'_%%_34) (77.2870—.53.26) 5.663 0.021
Leg pain (17.33922.61) (32.2?);7(318.82) 1.784 0.187

joints. For the standing position, we registered the greatest
deviations from the recommended values in the neck and the trunk
(deviations from the recommended verticality values) as well
as the elbow joint.

Since, according to the doctors, pain in the shoulder
joint area causes the greatest discomfort when performing
manipulations, we did digital goniometry thereof to determine
the amplitude of movements and diagnose the degree of overstrain
of the muscular component of the shoulder joint complex.

Table 3 shows the results of digital goniometry of one
of the examined doctors.

The analysis of the digital goniograms showed that in 87.2%
of the doctors aged 28-39 years, the static and dynamic loads
experienced during the working day did not significantly affect
the functional state of the shoulder joint. At the same time,
in the older age group (40-59 years old), this was true only
for 31.6% of the respondents.

DISCUSSION

[t was found that complaints of pain in the neck area are the most
common among cosmetologists. This type of pain is known
to occur in 20-70% of people during their lifetime, and its prevalence
in the general population is 4.9%. The most common variety
is non-specific neck pain, the risk factors for which include
prolonged static loads in the neck area, failure to follow
ergonomic rules at work, and being female [18-20]. The results
of this study differ from the data describing the respective
indicators in the general population, and this difference suggests
occupational conditioning thereof: specifics of organization
of the workplace and the need to maintain a working posture.
Sitting, a cosmetologist has the body titted forward and the gaze fixed
on the features of face, decollete area below; consequently,

Table 2. Goniometric parameters of cosmetologists' working posture, degrees

the weight of the head increases relative to the cervical
vertebrae, and that of the upper body — relative to the lumbar
region. According to [21], when the angle of inclination
of the head relative to the vertical axis is 30-45°, the load
on the spine can reach 18-22 kg. At the same time, the load
on the extensor muscles of the neck and spine increases,
which leads to their early fatigue, overwork, and pain [22, 23].
In addition, the cosmetologist's working posture is characterized
by a spiral curvature of the spine in the thoracic and lumbar
regions, which leads to the development of pain in there,
and headaches. For the standing position, we identified
the angles of inclination from the neck, shoulder, and spine
vertical are more than twice as great as the recommended
values, which also creates a risk of straining the muscles
of the shoulder girdle, occiput, and back [23]. The lack
of an ergonomically adequate seat further exacerbates
the established occupational risks associated with the specifics
of the working posture of cosmetologists. It has been proven
that ergonomic interventions, i.e., provisions of a chair that
meets the requirements of the profession, can prevent excessive
tension of the neuromuscular system, musculoskeletal
pain and discomfort [24]. The "ergonomic" chair proposed
by manufacturers, which has inclined surfaces, forces the person
counter constant sliding down, which leads to a straighter
position of the spine, but entails undesirable hyperactivity
of the muscles of the upper and lower extremities [25, 26].

CONCLUSIONS

The data obtained indicate that the identified ergonomic
deficiencies are the main factors conditioning the hardness
of work of cosmetologists; they create a real occupational risk
of disorders of the musculoskeletal system. It is necessary

Sitting position Standing position

Parameter (angles) Rec‘;;’;‘::ded Hil’l“fnf‘rff;z_ed Ha’;;’i ‘;’;f’g;g‘_’ed Rec‘:ggeegded M = m, deg.
Wrist joint 170-190 - - 170-190 -
Elbow joint 80-110 91.5+16.9 42 + 3.1 80-100 87.56+16.7
Hip joint 85-100 83.5 +13.1 75 +12.8 165-180 122.0+7.2
Knee joint 95-120 89.5+12.2 93+ 154 - -
Ankle joint 85-95 85+4.2 95 + 16.1 90-100 105.0 + 3.8
Neck, vertical deviation 10-25 445+ 2.9 40 + 3.1 10-25 445+ 2.6
Shoulder, vertical deviation 15-35 37.5+4.38 36 +4.7 15-35 385+45
Trunk, vertical deviation 15-25 15+6.5 20+5.5 0-15 30.5 + 5.1
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Table 3. Digital goniometry results (subject A)

Beginning of the working day

End of the working day

Movement
Right shoulder Left shoulder Right shoulder Left shoulder
Abduction amplitude 167 164 140 144
Flexion 178 175 174 173
Extension 40 49 40 40

The difference in angles between the midline of the body
and the axis of the upper limbs

Max up to 3 with shoulder joint retraction

Max up to 1.5 with shoulder joint

up to 60 retraction up to 60

Symmetry of the graphs of changes in the angle of abduction
of the right and left shoulder joints

Symmetrical

Symmetrical

Conclusion: in the subject A (cosmetologist), the static and dynamic loads alter the functional state of the shoulder joint, overworking and overstraining its muscular
component

to continue researching the subject of workplace optimization,
since ergonomic interventions can be quite effective in reducing
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REGARDING THE COMPREHENSIVE ASSESSMENT OF THE CONDITION OF SCHOOLCHILDREN
WITH HEALTH LIMITATIONS
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2 Tyumen Oblast Directorate of the Federal Service for Supervision of Consumer Rights Protection and Human Welfare, Tyumen, Russia

In the context of demographic changes, the preservation of the health of all children, including those with health limitations, acquires particular importance. Children
with health limitations are a special group that needs special conditions for effective education and upbringing. The comprehensive assessment of the health
of such children lacks methodological uniformity because of poor communication between the bodies and agencies involved in assisting them, as well as insufficient
harmonization of the applicable regulations. This study aimed to optimize the respective assessment process. The materials were medical records of students
(n = 104), used as the sources of data. We revealed that children with health limitations tend to be ill often; the proportion of those developing normally in physical
terms is low (57%); most of the children with abnormal physical development (20%) are short. The recommendation is to use two methods for assessing children's
physical development: regression coefficients, which describe growth disorders, and body mass index (BMI), which reports the degree of excess body weight.
We identified faults in the results of the comprehensive health assessment: 68 children belonging to the 5" health group were qualified for the preparatory physical
education group, which creates a high risk of a severe clinical situation in a physical education lesson. From the perspective of optimization of the comprehensive
assessment of the condition of children with health limitations, the recommendation is to make the wording of the Order of the Ministry of Health of the Russian
Federation more clear and to harmonize it with the conceptual framework of the Orders of the Ministry of Labour and Social Affairs of the Russian Federation.
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K BOMPOCY KOMIMJIEKCHOW OLIEHKU 300POBbS LLIKOJIbHUKOB C OrPAHUYEHHBIMU
BO3MO>XHOCTAMM 300POBbS

K. B. TyanHoea', A. A. Poiokun'2= J1. B. Jemakosa’

" OMCKWiA rocyAaPCTBEHHbIN MeaUUMHCKINIA yHMBepcuTeT, OMCK, Poccuns
2 YnpasneHune deaepanbHoi cy»K6bl Mo HaA30py B cdhepe 3almTbl MpaB NoTpeduTenein 1 Gnarononyymst Yenoseka no TroMeHcKon obnacTu, TromeHb, Poccuist

B ycnosusx aemorpaduyeckmnx n3MeHeHnn ocoboe 3HadeHne NprobpeTaeT CoXxpaHeHue 300P0Bba BCeX AETel, BKIoYas AeTen-uHBanMaoB 1 aeten
C OrpaHv4eHHbIMU BO3MOXKHOCTAMM 300poBba (OB3). detn-nHBanvabl NpeacTaBnstoT cobor 0Cobyto rpynmny, TPEOYIOLLYIO CO3haHMs crneuyanbHbIX YCnoBun
Ons ahHeKTMBHOrO 0By4eHst 1 BoCmMTaHus. MeToamdeckue TPYAHOCTM KOMMIEKCHOW OLEHKM 300POBbsSt AeTel-MHBanMaoB 0OyCnoBieHsl BELOMCTBEHHbIM
pPa3obLLEHMEM 1 HeLOCTaTO4HOM rapPMOHM3aLMEN HOPMATUBHBIX AOKYMEHTOB. Lienbto nccnenosaHms Obino OMTUMU3UPOBATL KOMMIEKCHYIO OLEHKY 340P0BbSA
neten ¢ OB3. [1na npoBefeHVst nccneoBaHns Oblam CNoNb30BaHb! AaHHbIE MEOVLIMHCKIX KapT oby4yatolmxces (n = 104). B xoae nccnepgosaHvs yCTaHOBNEHD!
BbICOKMIA YpOBeHb 3ab0feBaeMOCTN AeTel, HUSKUI yAemnbHbIN BeC AeTeil C HopMasbHbIM (r3nyeckM passutviem (57%), npeobnagaHvie OeTeit C HU3KUM
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OPUTMHAJIbHOE UCCJIEQJOBAHNE

Currently, children's health becomes an increasingly critical
matter for the state because of the demographic problems:
against the background of dropping birth rate, it is progressively
important to preserve health and give education to every child
as a potential economically active citizen, and that applies
to children with health limitations, too [1-5]. It is generally accepted
that children with disabilities are those with abnormalities
in physical and/or psychological development, as confirmed
by the psychological, medical and pedagogical commission;
the said abnormalities prevent them from receiving education
following regular patterns, and necessitate special conditions
for the purpose, including, as prescribed for educational
institutions, adapted curricula and teaching methods,
textbooks and technical teaching aids, assistant services,
facilitated access to the buildings, etc.) [6]. Some children with
health limitations may be qualified as disabled individuals [7].

In the previous studies, we highlighted the methodological
problems with a comprehensive assessment of the health
of the disabled children; in particular, there are difficulties with
determining which health group and physical education group
such children should belong to [8—12]. There are several mandatory
medical examinations and tests for disabled children (done
by the expert board) that are designed to support development
of an individual rehabilitation program for each such child
[6, 13-15], but they do not devalue the comprehensive health
assessment, which is an additional rehabilitation tool, an element
of special conditions created in comprehensive schools
and extracurricular education system's sports organizations.

One of the factors that complicate comprehensive health
assessment is a certain misalignment of activities and positions
of the agencies under the Ministry of Labour and Social Affairs
and those under the Ministry of Health of the Russian Federation:
inter alia, they disagree on the number of disabled children
in the country; another such factor is insufficient harmonization
of the conceptual frameworks supporting the documents and
regulations issued by the said ministries and their agencies [9].

There are no works devoted to this problem in the available
literature, which is why this study was conducted.

PATIENTS AND METHODS

At the first stage, we analyzed the regulations issued by the Ministry
of Health of the Russian Federation, the Ministry of Labour,
and the Ministry of Science and Higher Education that cover
rehabilitation and comprehensive assessment of the health
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of disabled children, their general and physical education
[6, 13-20].

At the second stage, we assessed the health of schoolchildren
attending Ishim boarding school (city of Ishim, Tyumen Region)
for children with disabilities. The assessment was based
on the information from schoolchildren's medical records
(form 026/u-2000), as well as the individual rehabilitation
or habilitation programs kept in the school's medical office.
The study was conducted in May 2024 and included all the children
studying at the educational institution at that time (n = 104).

We investigated the morbidity of children, including disabling
pathologies (the first of several diagnoses of the child). Earlier,
based on the results of a medical examination, a pediatrician
assigned the participants to health groups and physical
education groups.

The assessment of physical development (PD) was based
on the anthropometric measurements taken by the school's
medical officer; we used two methods: 1) regression coefficients
applied against the values standard for the Tyumen Region [21];
2) the index method, including calculation of body mass index
(BMI) and using the tables by the World Health Organization
(WHO) [22].

Statistical processing of the results was carried out in Microsoft
Excel (Microsoft; USA) and Statistica 6.0 (StatSoft; USA).
For null hypotheses testing, the critical statistical significance
level was accepted at p < 0.05; at values 0.05 < p < 0.1,
we registered a significant trend.

RESULTS

One hundred and four schoolchildren aged from 8 to 18 years
studied at the Ishim boarding school: 44 girls and 60 boys,
all of them in primary and middle classes (69 and 35 children,
respectively). Despite the age of the children, there are no senior
classes in the school.

Morbidity among disabled children

All children have several diseases: the average number of diagnosed
conditions in a participant is 3, the range is from 2 to 8. Fig. 1
shows the prevalence of the established diagnoses (ICD-10
groups).

As Fig. 1 shows, the most common are the diseases
of the nervous system (G): 99.0 cases per 100 children. Mental
disorders and behavioral disorders (F) are the next most

[l Diagnosis according to ICD-10

Fig. 1. Prevalence of diseases among boarding school children (ICD-10 groups), per 100 persons. Note: G — diseases of the nervous system; F — mental disorders;
HB0-95 — ear diseases; E — diseases of the endocrine system; H00-59 — eye diseases; K02.1 — caries; M — diseases of the musculoskeletal system and connective
tissue; Q — congenital anomalies; E66.0 — obesity; | — diseases of the circulatory system; E67.8 — excessive nutrition; J — respiratory diseases; N — diseases
of the genitourinary system; D — anemia; E63.8 — other specified nutritional deficiencies; R73.9 — unspecified hyperglycemia; Z96.2 — installed implant
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Fig. 2. Distribution of children by health groups and medical physical education groups: (A) health groups; (B) medical physical education groups

common conditions: 84.6 cases per 100 children. They are mainly
ailments caused by damage or dysfunction of the brain,
a somatic disease (F06.8), and flawed speech articulation
(F80.0). There are also children with mental retardation (MR).
The third are ear diseases, registered in 61.5 cases per 100 children;
the prevailing diagnosis in this category was "H90.3 Sensorineural
hearing loss, bilateral", established in 63 schoolchildren (60.6
cases per 100). All these children are wearing cochlear implants.
Diseases of the endocrine system (E) were the fourth most
common among the participants: 31.7 cases per 100 children.
In this category, the prevailing conditions were obesity (E66.0)
and overeating (E67.8), which amounted to 10.6 and 8.7 cases
per 100 children, respectively (a total of 20 schoolchildren,
that is, 19.2 cases per 100 children). E63.8 Other specified nutritional
deficiencies were found in 1.9 cases per 100 children (2%).

Physical development

Regression coefficients [21] revealed that physical development
of 57% of the schoolchildren was normal. Twelve percent
had a body weight deficit, 9% — excessive body weight; 20%
were short, while 2% — tall; under the Minor's Preventive
Medical Examination Card (form No. 030-PO/u-17, enshrined
by order No. 514h), the child's physical development
can be normal or compromised, the latter caused by deficient
or excessive body weight, short stature or tall stature).
Considered through the lens of BMI, 61% of the schoolchildren
were growing normally, 13% had body weight deficiency
(including severe deficiency in 3%), and 26% — excessive body
weight (including grade 1 obesity in 6% and grade 2 obesity in 4%).

Health status groups

The school doctor assigned the schoolchildren to three
health groups: group 5 (78 cases, or 75% of the total number
of children), group 3 (23 cases, 22%), and group 2 (3 cases,
3%), the latter comprised of three junior school boys (Fig. 2).

Physical education groups

The school doctor established three physical education groups:
the preparatory group — 88 cases (84%), the special group —
8 cases (8%), the main group — 7 cases (7%). One child was
allowed to not attend physical education lessons (Figure 2).
The special group was not further divided into subgroup A
and subgroup B.

Eight children from health group 5 were assigned to the special
physical education group, and 68 to the preparatory group;
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one child from this cohort joined the main group, and another
was allowed to skip physical education.

As for health group 3, the majority of children (20 persons)
were assigned to the preparatory physical education group,
and the remaining three — to the main group.

Three schoolchildren from health group 2 joined the main
physical education group.

DISCUSSION

In the course of the study, we found a high level of morbidity
and unsatisfactory physical development among children
attending the Ishim boarding school, which can be attributed
to the nature of the institution, as it was established for children
with disabilities. A prominent particularity is the large number
of children of short stature (20% of all the students). The WHO
experts consider low child height to be a big problem [23, 24].
The percentage of short children varies throughout the world:
in East Asia, they make up 4.5% of the respective population,
while in East Asia — up to 34.5% [24, 25]. The deceleration
trend is also seen in Russia, i.e., children may be generally
shorter than in the previous decades [26], but it is rather weak
and does not reach high values.

The comparison of the assessments of physical development
yielded by two methods revealed no discrepancies in the tallying
of children whose development is normal (57 + 4.8%
and 61 + 4.8%, p = 0.558) and those with body weight
deficiency (12 + 3.2% and 13 + 3.3%, p = 0.827).

The discrepancy was found in the figures reflecting
the percentage of children with excessive body weight:
the regression coefficients method gave 9%, and the index
method — 26% (p = 0.002). Considered from the standpoint
of diagnoses, per 100 hundred children, there were 8.7
and 10.6 cases of other specified hyperalimentation (E67.8)
and obesity (E66.0), respectively. These cases sum up to aimost
19.3%, which makes the BMI-based assessment (26%) more
accurate, and the result of the regression coefficients method
(9%) can be explained by the known increase of the upper
limit of the norm (M, + 26). However, BMI disregards stature,
which is factored in by the regression coefficients method,
and in this study, 23% of the children were either significantly
short or significantly tall. Therefore, it is obvious that the most
accurate assessment of the physical development of children
with disabilities can be obtained by using both methods,
as they incorporate different information: regression coefficients —
stature, the index method — excessive body weight. Regression
coefficients can probably be used first, and if a child has excessive
body weight, low or high height, BMI should be calculated.



OPUTMHAJIbHOE UCCJIEQJOBAHNE

As for the results of a comprehensive assessment of the health
of children with disabilities, we established certain contradictions
in this school. On the one hand, 75% of its students belong
to health group 5, which, according to Order No. 514n, means
they are chronically ill and frequently suffer from exacerbations
and recurrences. On the other hand, 84% of the school's
pupils were assigned to the preparatory physical education
group, which, according to the same order, should include
children with chronic diseases in stable remission. In absolute
numbers, 68 children from health group 5 are in the preparatory
physical education group in the Ishim boarding school. This
means that either the health groups were defined incorrectly,
or the physical education groups received unfitting members,
which creates a risk of severe clinical conditions manifesting
during physical education lessons [27, 28]. In our opinion,
the first assumption is more likely to reflect the reality:
the children are incorrectly classified as health group 5, as they
attend secondary schools, many of them live at home
and commute to and from school on their own every day, some
attend sports clubs (Paralympic), and they generally lead a very
normal lifestyle for children of their age. In other words, their
disabilities hinder the educational process only slightly, so they
do not belong with health group 5. On the other hand, assigning
most pupils in this school to the preparatory physical education
group is also incorrect. The right solution would have been
creating a subgroup A, which would be fitting for the majority
of schoolchildren, but here, in violation of the order of the Ministry
of Health of the Russian Federation [19], subgroups A and B
have not been distinguished. Continuing the above thought,
one of the main reasons for the incorrect assigning of pupils
to physical education groups is the imperfect wording
of the order of the Ministry of Health of the Russian Federation
[19], the descriptions of the concepts of "hindered education
or work capabilities" in particular. In the context of establishing
the health group for a person, these concepts allow creating
a group 3 (unhindered capabilities), a group 4 (hindered
capabilities), and a group 5 (significantly hindered capabilities).
The order does not specify how a pediatrician should establish
the hindrance and distinguish between its significant and minor
variations. In assigning individuals to the physical education
groups, the concept of hindered learning capabilities are is not
applied, which means the definition of the said groups has not been
harmonized (here, harmonization means coordination, unification,
ordering, and ensuring mutual compliance) and, in this regard,
mismatches even the definition of health groups.

Obviously, resolution of this problem requires use
of the regulatory framework of the Ministry of Labour
and the Ministry of Education and Science of Russia. Order
No. 374n of the Ministry of Labour regulates not only
the process of qualification of disabled children but also
disability groups that factor in quantitative assessments
of the severity of persistent disorders of body functions
(in percents), which increases the objectivity and accuracy
of diagnostics [17]. There are other orders of the Ministry
of Labour that stipulate the degrees of limitation of the ability
to learn and conduct other activities [14, 15]. In this regard,

it seems advisable to determine the health group and the physical
education group of a disabled child with disability group (from
| to Ill) and the degree of activity limitations accounted for.
The optimal approach would be to determine the said groups
in the context of development of the individual rehabilitation
program in a medical and social examination institution. In addition,
there is a document by the Ministry of Education that deserves
special attention: it regulates physical education of sick
schoolchildren and contains recommendations for determining
medical health groups, establishes the types of reaction
of the cardiorespiratory system to controlled physical activity,
describes monitoring of the condition of students during
physical education lessons, etc [20].

CONCLUSIONS

All children studying in the Ishim boarding school have several
diseases: the average number of the diagnosed conditions
in a participant is 3, the range is 2-8. The most common
conditions were diseases of the nervous system, mental
disorders, and ear diseases.

We established that the physical development of the pupils
was unsatisfactory, with only 57% of children considered
normal in this regard. The most common (20%) disorder
preventing qualification of the physical development as normal
was short stature. The comparison of the assessments
of physical development based on the regression coefficients
and body mass index methods and their subsequent collation
with the morbidity indicators suggest use of both methods:
regression coefficients are informative in relation to children's
growth disorders and body mass deficit, and BMI — in relation
to the degree of excess of body weight. Regression coefficients
should be used first, and BMI should be calculated if the child
has abnormal physical development.

We have identified certain contradictions in the results
of the comprehensive health assessment: the validity of assigning
68 children from health group 5 to the preparatory physical
education group is questionable, which, in our opinion, implies
a high risk of severe clinical situations that may occur during
physical education lessons. There is no division of the special
physical education group into subgroups A and B, which
creates difficulties in organizing the said lessons.

A possible reason why it was difficult for the school's medical
staff to assigning children to groups based on the results
of a comprehensive health assessment is the imperfect
wording of Order No. 514n and its misalignment with
the conceptual framework of the Ministry of Labour of Russia.
In our opinion, optimization of the comprehensive assessment
of health of children with disabilities, requires clarification
of the descriptions of health groups 3 and 5, as well as those
of the physical education groups. Assigning children to the groups
should factor in their disability group (from | to lll) and the degree
of activity limitations. The optimal approach would be to determine
the said groups in the context of development of the individual
rehabilitation program in a medical and social examination
institution.
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In the future, the state of health of children, adolescents, and young adults will require continuous attention from healthcare professionals. The stably high prevalence
of the school-related diseases associated with the learning conditions and lifestyle components requires introduction of new approaches into prevention of health
problems in the younger generation. The study aimed to summarize the results of the research focused on the features of lifestyle of children, adolescents,
and young adults, as well as on the approaches to their hygiene education. The review of scientific papers deposited in the eLibrary, PubMed, CyberlLeninka
databases in 2010-2024 was accomplished. The literature data analysis showed the need to refocus attention on the methods for primary prevention of health
problems in the youth, not on the secondary prevention methods. One effective mechanism of such work is the hygiene education system, which in this case
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TMMIr’MEHUYECKOE BOCIUTAHUE B MPOOUIIAKTUKE 3ABOJIEBAHUW OETEW, NOAPOCTKOB
N MONOOEXW

1. B. Xopowesa', P. [. despuos ™= . A. Kygpsiesa', C. B. Mapkenosa?, V. O. PeweTHrkosa?, H. A. CkobnmHa?

T ACTpaxaHCKmin rocyapCTBEHHbI MeANLMHCKNIA YHUBEPCUTET, AcTpaxaHb, Poccus
2 POCCUNCKIIN HALMOHaBHBIA MCCNefoBaTeNsCKUA MEAMLIMHCKIMIA yHMBepcuTeT menn H. . Minporosa (Muporosekuin YHneepcuteT), Mocksa, Poccus

B 6yayLlem cocTosiHMe 300pOBbS AETEN, MOAPOCTKOB 1 MOMOAEXM NOTPebyeT NMOCTOAHHOMO BHUMaHUS MeAMLMHCKMX paboTHUKOB. CTabuibHO Bbicokas
pacnpoCTPaHEHHOCTb LLKObHO-00YCNOBNEHHbIX 60NE3HeN, CBA3aHHbIX C YCNOBUAMM OBYHEHNS 1 KOMMOHEHTaMy 0bpasa Xn3Hn, TpebyeT BBeAEeHNS HOBbIX
NOAXOLOB B MPOMUNAKTVIKY HapyLLEHIA 300POBbS NOAPaCcTaOLLEro NoKoneHus. Lienbto HacTosiLLel paboTbl 66110 0606LLMTL Pe3ynbTaTbl HayYHbIX MCCNenoBaHA
0COBEHHOCTE 06pa3a X13HW AeTel, MOAPOCTKOB 1 MOIOAEXKM 1 MOAXOA0B K VX MUIMEHNYECKOMY BOCMUTaHMIO. BbiNonHeH 0630p Hay4HbIX CTaTew, pas3meLLeHHbIX
B bubnmnorpadumdeckmx 6asax gaHHbix elibrary, PubMed, Knbep/leHnHka B nepuiog ¢ 2010 no 2024 r. AHanma nmTepaTypHbIX AaHHbIX MPOAEMOHCTPUPOBAN
HEobXoANUMOCTb MepeHeCcTV (POKYC BHUMAaHWS ¢ METOLOB BTOPUYHON NPOMUAaKTUKY Ha METOAb! MEPBUYHON MPOUNAKTUKIA HapPYLLEHVS 300POBbS MOMIOAOMO
nokonerus. OfHUM 13 [eCTBEHHbIX MEXaHN3MOB TakoW paboTbl SBASETCS CUCTEMA MMIMEHNYECKOrO BOCMUTaHNSA, KOTopas fo/mKHa ObiTe B AAaHHOM Clyyae
OPUEHTUPOBaHA Ha L, MPUHACTHBIX K CUCTEME BOCTUTaHUS 11 06pa30BaHNs MONIOAOTO MOKOMEHUS, MEAVLIMHCKIX PAOOTHUKOB V1 POAUTENEN.

KntoyeBble cnosa: ATV, MOAPOCTKY, MONOAEXKb, LLUKOIbHO-00YCNIOBNEHHbIE 3ab0NeBaHNs, MMMEHNHECKOe BOCITaHME, MPOohunakTka 3abonesaHmin
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CobniofeHne aTM4eCKNX CTaHAAPTOB: CCeaoBanme 6bino 0fobpeHo aTnHeckM komuTeToM OIBOY BO ActpaxaHckuii MY Munsgpasa Poccum (mpoTokon
Ne 7 ot 10 nions 2023 ).

><] Bnsa koppecnonpeHuun: PycnaH [despuosny [deBpuLlos
yn. BaknHckas, o. 121, . ActpaxaHb, 414000, Poccusi; memorydb@yandex.ru

Cratbsi nonyyeHa: 09.01.2025 Ctatbs npuHsATa K nevatu: 29.08.2026 Ony6nunkosaHa oHnaiiH: 28.09.2025

DOI: 10.24075/rbh.2025.140

Negative trends of social and economic processes in the first
quarter of the 21t century were manifested by noticeable changes
in the quality of life of the population, including the quality of life
of the younger generation. The incidence of all disease categories
grows; the demographic situation worsens [1-3].

The term “school-related diseases” is still relevant.
The rate of those remains stable. These diseases include
musculoskeletal disorders, diseases of the eye and adnexa,
gastrointestinal disorders, diseases affecting the cardiovascular
and nervous systems [4-7]. Secondary prevention of such
disorders demonstrates its inconsistency over a long time.

The study aimed to summarize the results of the research
focused on the features of lifestyle of children, adolescents,
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and young adults, as well as on the approaches to their hygiene
education.

The review of scientific papers deposited in the eLibrary,
PubMed, Cyberleninka databases in 2010-2024 was accomplished.

The results of multiple studies suggest that there are a number
of risk factors for the health problems associated with the conditions
of the children’s and adolescents’ stay in the educational
institution. The control of their effects on the students’ bodies
is accomplished in accordance with the current regulatory
and procedural documents. Among most important factors that
can affect the health of the younger generation since preshool
age, parameters of microclimate and lighting in the educational
institution, fullness of the group or class, compliance of furniture
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with anthropometric measures, curriculum, and adherence
to the daily routine are reported [8-12].

The prevalence of school-related diseases among children
and adolscents in the last seven years demonstrate a trend
towards slight growth in the groups of both 7-11-year-old
and 16-17-year-old students. The diseases typical for this
group include diseases of the eye and adnexa, nervous system
disorders, gastrointestinal and carviovascular disorders. A slight
decrease in the disease prevalence in this period has been
reported for musculoskeletal disorders [4].

The increase in the rate of school-related diseases in the group
of 7-11-year-old children can be considered as an unfavorable
prognostic marker indirectly showing the increase in the prevalence
of this disease type among preschool children.

Currently, the use of digital technology in the educational
system is a promising area contributing to faster information
acquisition, enabling shaping a personalized learning trajectory,
making the educational system more accessible (time, terms,
and site) and clear [13].

Researchers from different countries agree that the society
digitalization processes are reflected in the organization
of educational and leisure activities for children and adolescents,
as well as in the construction of educational programs.
The electronic devices used and the conditions under which
they are used must be safe, which is possible with strict
adherence to sanitary and hygienic standards [15-17].

Scientists report a decrease in the age of children, who use
various electronic devices regularly. The study [18] has shown
that every second child (53.7%) starts using an electronic
device under the age of two, every fifth (21.9%) at the age
of 2-3 years, every thirtheenth (7,6%) at the age of 3—4 years;
only every sixth (16.8%) child starts using an electronic device
over the age of four. Furthermore, according to the data
provided by the authors, the number of children who received
access to an electronic device under the age of four doubled
over the two years of the study.

Today, the number of scientific papers on the pattern
of the impact of electronic devices on preschool children is limited;
the risk of health problems in children is poorly understood
[19-21].

During the study [22] it was found that high-school students
spend 3.0 h a day using smartphones for learning and leisure,
while senior students spend as much as 5.3 h on this. In university
students, the time spent on the smartphone exceeds 6.9 h
a day.

The papers by other authors report that more that 90%
of adolescents use electronic devices for more than two hours
a day [23].

Among the longest (more than three hours a day) leisure
activities, watching TV and videos is reported for the majority
(74%) of adolescents aged 15-17 [24]. Furthermore, it has
been found that the long-term watching of video content
and visiting social networks contribute to disruption of the sleep
quality and structure: the process of falling asleep is disrupted,
the duration of sleep is reduced, and anxiety and depressive
conditions occur [22, 25].

The long-term static tension is an integral part of the educational
process; it is also caused by the use of electronic devices. Such
activities are accompanied by maintaining a forced working
posture, which creates prerequisites for the development
of musculoskeletal disorders.

The literature sources provide information on the factors
of the intra-school environment, also associated with the increase
in static load and predetermining scoliosis in students. Such
factors include the reduced duration of breaks, reduced

frequency of physical education classes. A negative role
of deficit of certain foods in the students’ diet, in particular
wheat and rye bread, potatoes, fresh vegetables, milk and dairy
products, fish, is noted [26].

Scoliosis is one of the most common musculoskeletal
system disorders in children and adolescents. A school
backpack that is too heavy for the child, uneven length and width
of the straps, being engaged in elite sports, insufficient physical
activity, and a number of other factors are distinguished among
the factors interrelated with lifestyle and contributing to scoliosis.

The analysis of the musculoskeletal system functional
state in elementary school students of the gymnasium and lyceum
in Maykop revealed various postural disorders in a half
of the assessed children. In particular, 27.3% of school students
had a slouching posture and 14.1% had a winged scapula [27].

Other researchers report that among elementary school
children (6-10 years) postural disorders are reported in every
second child (48.2%). The most common disorder is a scoliotic
posture reported in 43.4% of cases. As children get older,
the prevalence of scoliotic posture among them increases.
Thus, the prevalence of this disorder in 10-year-old children
reaches 65.1% [28].

One educational space factor affecting the development
of musculoskeletal disorders is the students’ furniture.
Regulatory and methodological documents stipulate the need
for the size of school furniture to correspond to the student’s
body length. At the same time, the scientists’ papers provide
information that every second set (45.3%) of school furniture
does not correspond to the student’s body length. This
is due to incorrect furnishing of school classrooms, equipping
classrooms with furniture of the same size [29].

Thus, one more study has shown that the vast majority
of student places for first-year (86.7 %) and fourth-year (62.4%)
students do not correspond to the students’ body length [30].

Among the detected musculoskeletal system disorders,
foot arch malformations are one of the most common. Thus,
among children aged 7-10 years who attend sports sections,
the overwhelming majority (more than 90%) have a diagnosis
of flat feet of varying severity. Some of them (10%) also have
postural disorders of scoliotic type [31].

According to the data from another source, flat feet are reported
in every fifth first-year (22.6%) and third-year (23.8%) school
student [32].

The prevalence of flat foot in university students is 44.5%.
A half of these students (24.3%) also have a postural disorder [33].

The data from foreign sources suggest high prevalence
(65%) of flat feet in children aged 6-8 living in Slovakia [34].

The study conducted by other researchers has shown that
scoliotic alterations (OR = 4.9), flat foot (OR = 17.4), and hallux
valgus (OR = 10.6) in children are associated with insufficient
physical activity [35].

The paper [36] reports the increased prevalence of visual
impairment among students of various levels of education,
which is due to the use of electronic devices (smartphone,
computer, TV). The 8.6-fold increased likelihood of developing
myopia is reported for those, who use a laptop (computer)
for more that four hours a day.

CONCLUSION

The available literature data suggest an adverse effect of the irrationally
organized lifestyle components, learning conditions of the health
of children, adolescents, and young adults. Prevention
of musculoskeletal, eye, nervous system disorders and sleep-
awake cycle disturbances is still relevant. The risk factors

POCCUCKININ BECTHVIK TUMEHBI | 3, 2025 | RBH.RSMU.PRESS



of health problems in children, adolescents, and young adults
attending educational institutions persist, so it is necessary
to develop more effective preventive measures of both personalized
and group type. The list of such measures should be expanded
to include hygiene education programs for individuals involved
in educational processes. Continuity is a particularly significant
aspect of developing a healthy lifestyle and preventing
diseases in students. This means that knowledge and lifestyle
of children and adolescents largely depend on the awareness
and formation of healthy lifestyle skills in their family members,
teaching staff and healthcare professionals in educational
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NUTRITIONAL STATUS OF PEOPLE WITH DISABILITIES: CURRENT RESEARCH AND ASSESSMENT
Averyanova AN B, Sazonova OV, Gavryushin MYu, Trubetskaya SR, Hamtsova RV, Tupikova DS, Frolova OV
Samara State Medical University, Samara, Russia

This review article examines the effect of nutrition on the functional state of an organism with persistent disorders. The assessment of nutrition given in the current
research shows that it does not match the needs of such an organism. Statistics for the Russian Federation reveal that the number of disabled people in the country
is on an upward trend, which is of high prognostic significance in the context of investigating their nutritional status. Seeking to raise awareness about the nutritional
problems of disabled persons in specialized boarding communities, we analyzed research papers on the subject published within the last 20 years. The analysis
of works by Russian and foreign authors revealed the need for a unified methodology and scientific substantiation of the nutritional status assessment criteria.
We have also found that the assessment of anthropometric indicators in this population is fraught with difficulties: using body mass index (BMI) as the sole measure
for diagnosing eating disorders is insufficient. Current scientific literature on nutrition for people with disabilities is diverse and covers a wide range of aspects,
highlighting the complexity of the considered problem. Still, the number of studies investigating the features of nutrition and health status of people with chronic
diseases is insufficient, which underlines the importance of continuing scientific work in this direction. This will allow for a deeper understanding of the specifics
of maintaining an optimal level of health and meeting the nutritional needs of people with disabilities, taking into account existing socio-economic difficulties.
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MULLEEBOW CTATYC JIIOAEW C OrPAHUNYEHHBIMW BO3MOXXHOCTAMU 300POBbSA: COBPEMEHHbIE
NCCJIELOBAHUA N OLLEHKA

A. H. AsepbsaHosa =, O. B. CagoHosa, M. HO. TasptoLumH, C. P. Tpybeukas, P. B. Xamuosa, . C. Tynvkosa, O. B. ®ponosa
Camapckuin rocyaapCTBeHHbIN MeauUnMHCKMA yHrBepcuTteT, Camapa, Poccust

B 0630pHOI CTaTbe pacCMOTPEHO BANSHNE MUTaHUS Ha (DYHKLIMOHANBHOE COCTOSIHME OPraHr3ma, MMEIOLLEro yCTon4mBble HapyLleHns. OLeHKa hakTu4eckoro
nUTaHWSA, NPeACTaBNeHHas B COBPEMEHHbBIX UCCNefoBaHNsX, AEMOHCTPUPYET HECOOTBETCTBIE NOTPEOHOCTAM OpraHM3Ma, VMEIOLLEro YCTOMYVBbIE HApYLLEHNS.
YauTbiBas cratucTnyeckmne aaHHble no Poccuickon Gefepauum, HabMoAaeTCs HeraTvBHas TEHAESHLMS YBENNYEHNS Yicna JIIOAEV C MHBAIMAHOCTBLIO, YTO UMEET
BbICOKYIO MPOrHOCTUHECKYIO 3HA4MMOCTb [/t U3YHEHVst UX MULLEBOrO cTaTyca. Hamu BbINOHEH aHama HayyHbIx nybnvkaumii 3a nocnegHue 20 neT ¢ uenbto
MOBbILLEHVS OCBEAOMINEHHOCTY O BOMPOCcax MUTaHNA UHBANWAOB, HAXOAALLWXCA NOA OMEKON B CMeLMannanpoBaHHbix JoMax-uHTepHaTax. /dyyeHne pabot
OTEHECTBEHHbIX 1 3apyDeXXHbIX aBTOPOB AEMOHCTPUPYET HEOOXOAUMOCTb Pas3pPabOTKV eAMHOM METOAVKMN 1 HAy4YHOrO OOOCHOBaHWS KDUTEPUEB OLIEHKV MALLIEBOTO
cTaryca. B xofie paboTbl yCTaHOBEHO, YTO OLIEHKa aHTPOMOMETPUYECKIIX NoKasdaTenen y faHHOM rpymibl HACENEHUS CoMpshKeHa C HEKOTOPbIMU TPYAHOCTAMM:
npVMeHeHne nHaekca macebl Tena (VIMT) B ka4ecTBe eAyHCTBEHHOMO KPUTEPUS A5 AVArHOCTUKI HapyLLEHIA MTaHWS OKa3blBaeTCH He[OCTaTOYHO adheKTVIBHbIM.
CoBpeMeHHas Hay4Has inTepaTypa, NOCBALLEHHas BOMPOCaM NUTaHNS NIIOAEN C OrPaHNYEHHbIMY BO3MOXHOCTAMM, OTIMHAETCH MHOroobpasnem 1 3atparvsaet
LUMPOKUIA CMIEKTP aCMeKTOB, NMOoAYepKMBast ClIOKHOCTb paccMaTpriBaeMoit npobnemsl. Tem He MeHee, HeloCTaTOHHOE KONMHYECTBO VICCNEeA0BaHIA, HanpaBneHHbIX
Ha 13y4eHne 0COBEHHOCTEN NUTaHKS 1 COCTOSIHWS 3A0POBbLSA JHOAEN C XPOHUYECKVIMI 3a60NeBaHNAMM, MOAYEPKMBAET BaXXHOCTb MPOAOIKEHNS HAy4YHON paboTbl
B [aHHOM HanpaeneHn. STO NO3BOMT MIybOXKe pasobpaTbcs B OCOOEHHOCTSAX MOAAEPKaHMSA OMTUMaIbHOMO YPOBHS 3[0PO0BbS 1 YAOBAETBOPEHUS MULLEBbIX
NoTPeBHOCTEN UHBAIIMAOB, MPUHMMAst BO BHUMAaHWE CYLLIECTBYIOLLME COLMATbHO-9KOHOMUHECKIIE TPYAHOCTY.

KntoueBble cnosa: MHBaMA, NULLEBON CTaTyC, paumoHanbHOe NUTaHve, paLmnoH, NpodunakTnka, MHAEKC Macchl Tena, 6|/IOI/IM|'|eﬂ,aHCOM6‘Tp|/IFI, 300p0Bbe
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A balanced diet plays a key role in maintaining health and preventing
nutritional-related diseases. It provides the body with essential
nutrients, vitamins and minerals, and supports the proper
functioning of all systems and organs. Proper nutrition allows
balancing and optimizing consumption of all essential nutrients;
it efficiently works to prevent the occurrence of chronic
pathologies. According to the World Health Organization (WHO),
an unbalanced diet significantly increases the risk of developing
various diseases, including cardiovascular, digestive, and endocrine

disorders, respiratory conditions, cancers, as well as neuropsychiatric
and infectious diseases [1]. The principles of rational nutrition are
based on the individual characteristics of the body: age, gender,
general state of health, level of physical activity, daily routine
specifics, food preferences, and climatic conditions. In addition,
rational nutrition factors in the need for proper water intake,
alignment of the energy value of food to energy expenditure,
optimization of the ratio of proteins, fats and carbohydrates,
and prevention of vitamin and mineral deficiencies [2].
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Today, some of the key external risk factors for public
health are nutritional: lack of fruits and vegetables in the diet,
consumption of dishes high in saturated fat, etc. Active longevity
largely depends on the correctness of diet, which also involves
prevention of alimentary-dependent diseases. It is especially
important to study the nutritional status of socially vulnerable
populations.

According to Article 1 of the UN Convention, persons with
disabilities are those with long-term health conditions that
limit their daily activities and social participation, regardless
of whether they have been formally recognized as disabled
[8]. The problem of population disability is relevant in many
countries: according to WHO (2011), about 16% of the world's
population are disabled individuals, and 7.5% of them live in the
Russian Federation (RF). In 2023, the Federal State Statistics
Service reported about 800 thousand disabled Russians,
of whom almost 9% suffer from mental illnesses and behavioral
abnormalities such as mental retardation and congenital
developmental pathologies.

Severe neurological diseases, such as congenital malformations
of the brain and cerebral palsy, continue to significantly
contribute to disability and largely determine high mortality
rates. Various scientific papers have discussed eating disorders
peculiar to mental retardation, including cerebral palsy
and Down'syndrome. Some of them are insufficient body
weight, height abnormalities, lack of protein and energy,
deficiency of trace elements, low bone density, and overweight.
These disorders are caused by a complex of medical factors —
loss of appetite, difficulty swallowing food, gastroesophageal
reflux, poor nutrient absorption and constipation, etc. — as well
as social conditions, including poor diet, financial constraints
preventing provision of quality nutrition, physical disability
and cognitive limitations observed in some adult patients with
these diagnoses [4].

The nutritional status of people with disabilities determines
how well this population eats and how balanced their diet is; there
are many social, medical, and economic aspects associated
therewith. In people with mental disorders, an unbalanced diet,
along with poor housing conditions, is the most important risk
factor for the development of chronic diseases [5].

Russian and foreign papers point to the lack of recommendations
for people with disabilities that would suggest dietary changes
with the aim to improve the overall condition of their health;
same papers highlight severe shortage of routine approaches
to nutrition of this population [6-8].

Currently, in the Russian Federation, there are no approved,
generally accepted, and mandatory methodological guidelines
for the diet of people with disabilities, which creates certain
difficulties in organizing medical examinations for individuals
with persistent health problems [9].

Monitoring of meal services in Russian boarding communities
for individuals with disabilities revealed a lack of specially adapted
dishes on the menus. The approach to catering there differs
from the standard practices only in the caloric value (it is higher)
and the frequency of meals in a day [10].

Given that the health of people with disabilities tends
to deteriorate, it is important to strengthen the care system
with preventive medical routines that help reduce the risk
of developing, worsening, or exacerbating nutrition-related
pathologies.

MATERIALS AND METHODS

This work is a systematic review of papers published in journals
accessible in RSCI (https://elibrary.ru/) and PubMed
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(https://pubmed.gov/). The period of publication is the past
20 years; the purpose was to raise awareness of nutrition
problems faced by individual with disabilities residing in specialized
boarding communities.

In view of the lack of specialized programs and regulations
addressing this issue, and in order to substantiate the urgency
of optimizing the diet of disabled individuals, including those
living in specialized boarding communities, we conducted
a systematic review of the relevant scientific literature available
in abstract databases of randomized controlled trials published
between 2000 and 2024.

The 2021 guidelines "Norms of physiological energy
and nutritional needs for various groups of the population
of the Russian Federation" present the normal amounts
of proteins, fats, carbohydrates, vitamins, and minerals, as well
as the recommended amounts of food, for a number of populations
defined by gender, age, profession, living conditions, etc.,
but not for people with disabilities [11].

Examinations of the actual diets of people with disabilities
revealed significant deviations from current physiological norms:
these diets lack essential macro- and micronutrients [12].

Risk factors for the development of alimentary pathologies
in people with persistent health problems

The problem of the nutritional status of people with disabilities
attracts the attention of many researchers, as it includes
aspects of health, nutrition, social integration, and quality of life.
They can be considered through the lens of their components:
physical limitations, social conditions, concomitant chronic
pathologies [13].

As noted in research papers, physical imitations can significantly
hinder the ability to cook and receive proper nutrition [14-16].

Studies have shown that a wide range of components that
enter the body with food not only condition the functioning
of internal organs and physical health, but also affect
the individual's emotional state and behavior. In people with
mental disorders, the nervous system has certain peculiarities
that are closely related to their dietary patterns. Several
studies confirm the association of increased consumption
of carbohydrates and simple sugars with manifestations
of aggression or depression in the patients. In addition,
this cohort tends to eat less meat and fish products, which
are essential components of a balanced diet [16-18].

The individual's level of physical activity plays a significant
role. Recent studies have shown that insufficient physical
activity and an unbalanced diet are two key factors contributing
to the deterioration of the health of people with disabilities.
Combined, they create additional risks for the physical
and psychological state of this population. Lack of physical
activity reduces metabolic rate, which may contribute
to overweight and obesity, particularly when accompanied
by a high-calorie diet [18].

Modern nutritional status assessment methods

There are several ways to evaluate a person's nutritional status,
like the Quetelet index (body mass index, BMI), which is based
on the anthropometric indicators, and the bioimpedance
analysis, which examines the body's composition.

Collection and analysis of anthropometric data is a simple
approach that yields the protein and energy status of the body
in addition to the total body weight. The anthropometric study
of body structure includes general indicators such as weight,
height, and body surface area, as well as the circumference
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of specific parts of the trunk and limbs, and the thickness
of skinfolds in certain regions. Indices calculated using BMI
have the greatest diagnostic value [19].

The Quetelet-Gould-Kaup index, also known as BMI,
is one of the most common tools. It is the ratio of body weight
to the square of body height. There are set norms linked
to this index, and established connections to a number
of serious diseases that should be controlled medically
[20]. However, BMI has significant drawbacks: for example,
it does not distinguish muscle, fat and bone components
of body weight, which reduces its value and limits its use
for the diagnosis of certain pathological conditions, since
patients with the same BMI may have completely different
body composition. For example, on the scale of the nation's
population, latent obesity is rather common; it is characterized
by excessive body fat amount while the BMI remains within
the acceptable range, which makes the index a diagnostic
tool not accurate enough.

Like “conventional” obesity, hidden obesity is associated
with the increased risk of metabolic syndrome, cardiovascular
and other disorders [21].

Bioimpedance analysis is the most accurate way to assess
body composition [22]. This method allows determining the level
of basal metabolism, the body fluid volume, the development
of muscles and subcutaneous fat layer, and enables a detailed
segmented examination of the body structure.

The bioimpedance method (BIM) is a non-invasive method
that involves measuring the electrical conductivity of biological
tissues, thus allowing to evaluate a wide range of morphological
and physiological parameters of the body. The indicators
analyzed are the active and reactive resistances (bioimpedance)
of the human body or its parts at different frequencies. This
method allows calculating the body composition parameters
and the rate of metabolic processes, which are compared
to individual norms. The phenomenon underlying BIM
is the electrical conductivity of body tissues that is conditioned
by the content of fluids and electrolytes. Thus, impedance
measurements yield conclusions about the quantitative ratio
of various structural elements of the body [23, 24].

Because of improper diets, people with disabilities often
have their body composition changing: fat tissues grow
and muscle mass decreases, etc. [25]. BIM helps to track these
changes and develop individual nutritional and physical activity
plans. The index can also be used to evaluate the effectiveness
of these plans when implemented. Regular measurements
of body component composition can help monitor the condition
of concomitant chronic diseases, such as osteoporosis
and cardiovascular diseases, which is important in the context
of prevention and timely treatment.
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