RUSSIAN BULLETIN OF HYGIENE

SCIENTIFIC MEDICAL JOURNAL
FOUNDED BY: BURDENKO VORONEZH STATE MEDICAL UNIVERSITY AND
PIROGOV RUSSIAN NATIONAL RESEARCH MEDICAL UNIVERSITY

EDITOR-IN-CHIEF Olga Milushkina, corr. member of RAS, DSc (Med), professor (Moscow, Russia)

DEPUTY EDITOR-IN-CHIEF Valery Popov, corr. member of RAS, DSc (Med), professor (Moscow, Russia)

SCIENCE EDITOR Natalya Skoblina, DSc (Med), professor

EXECUTIVE EDITOR Yekaterina Melikhova, Cand. Sc (Biol), associate professor

EDITORIAL COORDINATOR Anna Kirillova

EDITOR Nadezhda Tikhomirova

TECHNICAL EDITOR Nina Tyurina

TRANSLATORS Nadezhda Tikhomirova, Vyacheslav Vityuk
DESIGN Marina Doronina

ASSOCIATE EDITORS

Gavryushin MYu, CSc (Med), associate professor (Samara, Russia)
Gorbachev DO, DSc (Med), associate professor(Samara, Russia)
Dementiyev AA, DSc (Med), associate professor (Ryazan, Russia)
Eliseev YuYu, DSc (Med), professor (Saratov, Russia)
Latyshevskaya NI, DSc (Med), professor (Volgograd, Russia)
Nasybullina GM, DSc (Med), professor (Yekaterinburg, Russia)
Sazonova OV, DSc (Med), professor (Samara, Russia)

Setko NP, DSc (Med), professor (Orenburg, Russia)

Sokolova NV, DSc (Biol), professor (Voronezh, Russia)

EDITORIAL BOARD

Bukhtiyarov IV, member of RAS, DSc (Med), professor (Moscow, Russia)
Vilk MF, corr. member of RAS, DSc (Med), professor (Moscow, Russia)

Guzik YeO, DSc (Med), associate professor (Minsk, Belarus)
Daniela D'Alessandro, professor (Rome, Italy)

Kaptsov VA, corr. member of RAS, DSc (Med), professor (Moscow, Russia)
Kuchma VR, corr. member of RAS, DSc (Med), professor (Moscow, Russia)

Lorenzo Capasso, professor (Chieti, Italy)

Nikityuk DB, member of RAS, DSc (Med), professor (Moscow, Russia)
Pivovarov YuP, member of RAS, DSc (Med), professor (Moscow, Russia)
Rakitskiy VN, member of RAS, DSc (Med), professor (Moscow, Russia)

SUBMISSION https://rbh.rsmu.press/
COLLABORATION editor@rsmu.press
ADDRESS Ostrovityanov St. 1, Moscow, 119997, Russia

Sukhova AV, DSc (Med), professor (Moscow, Russia)

Tapeshkina NV, DSc (Med), associate professor (Novokuznetsk, Russia)
Timerzyanov MI, DSc (Med), associate professor (Kazan, Russia)
Trankovskaya LV, DSc (Med), professor (Vladivostok, Russia)

Fedotov DM, CSc (Med), associate professor (Arkhangelsk, Russia)
Khamidulina KK, DSc (Med), professor (Moscow, Russia)

Shulayev AV, DSc (Med), professor (Kazan, Russia)

Yusupova NZ, DSc (Med), professor (Kazan, Russia)

Romanovich IK, member of RAS, DSc (Med), professor (Saint-Petersburg, Russia)
Rusakov NV, member of RAS, DSc (Med), professor (Moscow, Russia)
Samoilov AS, corr. member of RAS, DSc (Med), professor (Moscow, Russia)
Sinitsyna OO, corr. member of RAS, DSc (Med), professor (Moscow, Russia)
Tuteliyan VA, member of RAS, DSc (Med), professor (Moscow, Russia)

Ushakov 1B, member of RAS, DSc (Med), professor (Moscow, Russia)
Khotimchenko SA, corr. member of RAS, DSc (Med), professor (Moscow, Russia)
Chubirko MI, DSc (Med), professor (Voronezh, Russia)

Shcherbo AP, corr. member of RAS, DSc (Med), professor (Saint-Petersburg, Russia)

Indexed in RSCI. IF 2018: 0,5 Open access to archive

HAYYHAS SAEKTPOHHAS
®v-wo GYBERLENINKA
LIBRARY.RU

Issue DOI: 10.24075/rbh.2024-01
The mass media registration certificate Pl series Ne FS77-80908 dated April 21, 2021
Founders: Burdenko Voronezh State Medical University (Voronezh, Russia)
Pirogov Russian National Research Medical University (Moscow, Russia).
Publisher: Pirogov Russian National Research Medical University; adress: Ostrovityanov Street 1, Moscow 119997 Russia
The journal is distributed under the terms of Creative Commons Attribution 4.0 International License www.creativecommons.org

(0. ®

Approved for print 31.03.2024
Circulation: 100 copies. Printed by Print.Formula
www.print-formula.ru




POCCUMCKUN BECTHUK TMTUEHDI

HAYYHBIN MEOVNLIMHCKIA XKYPHAT BOPOHEXKCKOIO MOCYAAPCTBEHHOIO
MEOVLNHCKOIO YHNBEPCUTETA M. H. H. BYPOEHKO
1 POCCUNCKOIO HALIMOHATIBHOIO MCCNEOOBATENTIbCKOIrO
MEOVLNHCKOIO YHNBEPCUTETA M. H. W. TINPOTOBA

MABHbIV PEOAKTOP Onbra MunyLLkuHa, YneH-kopp. PAH, f. M. H., npocheccop
3AMECTUTEJIb MABHOINO PEAAKTOPA Banepuii [onos, 4neH-kopp. PAH, A. M. H., npodeccop
HAYYHbINA PEQAKTOP Haransa CkobauHa, f. M. H., npoeccop

OTBETCTBEHHbIW CEKPETAPb EkatepiiHa Menuxosa, K. 6. H., JOLEHT

KOOPANHATOP PEAAKLIMOHHOIO OTAEJA AHHa Kupunnosa

PEOAKTOP Hapexpa Tuxomuvposa

TEXHUYECKWUN PEOAKTOP HuHa TiopuHa

NMEPEBOAYMNKU Hapexaa Tuxommposa, Badecnas Butiok

BEPCTKA W AN3ANH Mapura [JopoHuHa

PEOAKUUOHHAS KOJUIEIUS

M. 10. MaBpioLwwmH, K. M. H., foueHT (Camapa, Poccus) A. B. CyxoBa, . M. H., npoceccop (Mocksa, Poccus)
L. O. lop6aues, 4. M. H., goueHT (Camapa, Poccus) H. B. TanewwkuHa, f. M. H., AoLeHT (HosokyaHeLK, Poccus)
A. A. leMeHTbeB, . M. H., AoLeHT (Pa3aHb, Poccus) M. U. TAMep3sIHOB, A. M. H., JOLEHT (KasaHb, Poccusi)

t0. 10. Enucees, A. . H., npodeccop (Capatos, Poccus) J. B. TpaHkoBckas, 4. M. H., npodeccop (BnaamBocTok, Poccus)
H. W. NatbiweBckas, a. M. H., npodeccop (Bonrorpaga, Poccus) L. M. DERoTOB, K. M. H., AOLSHT (ApXaHrensck, Poccus)

. M. HacbibynnuHa, g. m. H., npodeccop (ExkatepunHbypr, Poccus)
0. B. Ca30HOBa, 4. M. H., npodeccop (Camapa, Poccus) X. X. XamupynuHa, A. M. H., ipoceccop (Mockea, Poccis)
H. M. CeTko, A. M. H., npodeccop (OpeHbypr, Poccuis) A. B. LLlynaes, a. M. H., npodeccop (KasaHb, Poccrs)

H. B. CokonoBa, g. 6. H., npocteccop (BopoHex, Poccus) H. 3. KOcynoBa, a. M. H., npoceccop (KazaHb, Poccus)

PELAKLVOHHbBIN COBET

W. B. Byxtuapos, akagemuk PAH, o. m. H., npodeccop (Mocksa, Poccuis) . K. PomaHoBuY, akagemvik PAH, . m. H., npocbeccop (CaHkT-MNetepbypr, Poccus)
M. ®@. Bunbk, 1nen-kopp. PAH, A. M. H., npodeccop (Mocksa, Poccrs) H. B. Pycakos, akagemuk PAH, f. M. H., npodeccop (Mockea, Poccuis)
E.O. Fy3|nK: A. M. H., doueHT (MuHek, Benapyce) A. C. Camoiinos, uneH-kopp. PAH, 4. M. H., npodeccop (Mocksa, Pocciisi)
ga:meKna A’Aneccanppo, r;i%d)eccop (Pum, Viranus) " . 0. O. CuHMLpIHA, UneH-Kopp. PAH, 4. M. H., npodeccop (Mockea, Poccyisi)

- A- RanuUoB, HneH-Kopp. + A M. H., npotheccop (Mockea, Poccws) B. A. TytenbsH, akagemunk PAH, a. M. H., npodeccop (Mocksa, Poccus)
B. P. Kyuma, uneH-kopp. PAH, a. M. H., npodeccop (Mockea, Poccus) W.B. Vi PAH M P
NopeHuo Kanacco, npotheccop (Koetn, Vanis) . B. YwakoB, akagemunk , 0. M. H., npodeccop (Mockaa, Poccusi)
L. B. HukuTioK, akapemik PAH, A, M. H., npocbeccop (Mockea, Poccis) C. A. XoTMyeHKo, uneH-kopp. PAH, a. M. H., npodeccop (Mocksa, Poccuisi)
tO. M. NMuBeoBapoB, akagemvk PAH, f. M. H., npocbeccop (Mocksa, Poccusi) M. . Hy6upko, . M. H., npocheccop (Boporex, Poccus)
B. H. Pakutckuii, akagemuk PAH, a. m. H., npodeccop (Mockea, Poccrs) A. 1. LWWep6o, 1ner-kopp. PAH, A. M. H., npocbeccop (CarkT-Metepbypr, Poccusy)
MOAAYA PYKOMUCEW https://rbh.rsmu.press/
COTPYAHUNYECTBO editor@rsmu.press
AAPEC PEOAKLUMWW yn. OctposuTsiHoBa, A.1, . Mocksa, 119997, Poccus

JKypHan skntoqeH B PVIHL, IF 2018: 0,5 3echb HaxoauTca OTKPbITLIA apxuB XKypHana

HAYYHAS SAEKTPOHHAS

usrary.rR0 [YBERLENINKA

DOI Beinycka: 10.24075/rbh.2024-01
CBuWaETENBCTBO O pervcTpaumm cpeactaa Maccosom nHhopmauum cepus MiA Ne @C77-80908 ot 21 anpenst 2021 r.
Yupegutenn: BopoHEXCKWiA rocyAapCTBEHHbIN MEAVLIMHCKWIA yHuBepeuTeT uM. H.H. BypaeHko (Boporex, Poccus);
Pocceuninckinii HaumoHanbHbIN CCReaoBaTeNbCKUN MeanUMHCKNIA yHBepcuTeT nvenn H.. Muporoea (Mocksa, Poccus)
Vapatens: POCCUNCKNIA HALMOHaNBbHBIA MCCNEAoBATENBCKUI MEAVMLIMHCKIMIA yHUBepcuTeT uMenHn H.. Muporosa; agpec: 117997, . Mocksa, yn. OcTtposutsHoBa, 4.1, Ten.: 8 (495)434-03-29
>KypHan pacnpocTtpansietcs no nuueHavy Creative Commons Attribution 4.0 International www.creativecommons.org

() @

MopgnucaHo B nevats 31.03.2024
Tupaxk 100 ak3. OTnevataHo B Tvnorpadwy Print.Formula
www.print-formula.ru




RUSSIAN BULLETIN OF HYGIENE 1, 2024
POCCUNCKI BECTHUK TUTMEHB!

Contents
CopeprxaHne

OPINION 4

Pressing issues of medical assistance of students receiving secondary medical education
Shkarin VWV, Latyshevskaya NI, Tikhonova EN, Levchenko NV

AKTyanbHble NPo6sieEMbl MEAVLIMHCKOrO 06eCneYeHunsi CTYAeHTOB, Nosly4aloLmx cpegHee MegULUMHCKoe ob6pa3oBaHue
B. B. LkapwuH, H. V. NaTbiwesckas, E. H. TuxoHosa, H. B. JleB4eHko

ORIGINAL RESEARCH 9

Hygienic characteristics of some aspects of students’ psychological health
Kopylov AS

MrueHnyeckas XapaKTepucTnka HEKOTOPbIX aCNeKTOB NCUXO0JIOrM4eCKoro 3gopoBbs CTyEHTOB
A. C. Konbinos

ORIGINAL RESEARCH 14

Hygienic aspects of general medicine ward operation: problems and solutions
Pivovarov YuP, Milushkina OYu, Kaminer DD, Bulatseva MB, Malikov [V

[MrneHnyeckme acnekTbl opraHn3auum paboTbl TepaneBTMHECKMX OTAENEHWNIA: NPOGAEeMb U NYTU UX PELLeHNs
tO. M. Mueosapos, O. FO. Munywkura, . [. KamuHep, M. b. Bynauesa, /. B. Mannkos

ORIGINAL RESEARCH 22

Rationale for the need to prevent allergic rhinitis across the Voronezh region
Krasnikova AA, Mamchik NP, Mekhantyev ||

O60cHOBaHVEe HEOGXOAMMOCTU NPOMUIAKTVKM aniepruyeckoro puHUTa Ha TeppuTtopun BopoHexckoii obnactu
A. A. KpacHukosa, H. M. Mamuvik, U. V. MexaHTbeB

ORIGINAL RESEARCH 28

Specialty "preventive medicine": from applicant to specialist
Shepeleva OM, Gerasimova ES, Churilin Ml

CI'IELI,VIaﬂbHOCTb «Mep,VlKO-I'IpOdJI/InaKTVNecKoe Aeno» — ot aszypVIeHTa A0 cneyvanucrta
O. M. Lenenesa, E. C. lepacumosa, M. W. HypunnH

ORIGINAL RESEARCH 34

Psychophysiological features of students at different risk of internet-addictive behavior
Setko NP, Zhdanova OM, Setko AG

I'Icmxotbmsmonormecme ocobeHHOCTUN CTYAEHTOB C pa3HbiM YPOBHEM pUCKa UHTEPHET-3aBUCUMOIo noeBefeHns
H. M. Cetko, O. M. XXpaHoBa, A. I. CeTko

ORIGINAL RESEARCH 42

Ranking of territories in the Voronezh Region by the incidence rates resulting from chemical load
Mehantyev I, Enin AV

PaH>xupoBaHue Tepputopun BOPOHEXCKOI obnactu no 3aboneBaeMocTy HaceneHusi, 06yCnoBNEHHOW XUMUYECKOI Harpy3Kou
. N. MexaHTbeB, A. B. EHWH

OPINION 48

Pulse-width modulation as a new hygienic factor determining the visual comfort of modern screens
Kurgansky AM

LLIMpOTHO-UMNYNbCHast MOAY NSNS Kak HOBbI rMrmeHn4ecknii haktop, onpeaensitomin 3putesbHbIi KOMOPT COBPEMEHHbIX 9KPaHOB
A. M. KypraHckuii

RUSSIAN BULLETIN OF HYGIENE | 4, 2024 | RBH.RSMU.PRESS




OPINION

PRESSING ISSUES OF MEDICAL ASSISTANCE OF STUDENTS RECEIVING SECONDARY
MEDICAL EDUCATION

Shkarin VW', Latyshevskaya NI'?, Tikhonova EN', Levchenko NV'2Ed
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The paper reports the issues of the medical assistance of students attending secondary medical educational institutions in Volgograd and the Volgograd region.
It has been found that the regional regulatory documents contain no unified requirements related to students’ health protection. Primary medical care provision
to students is ensured by pediatric (under the age of 18 years) and adult outpatient clinics (over the age of 18 years) of Volgograd and the Volgograd region
in accordance with the concluded contracts. Furthermore, the students have a mandatory medical check-up before the beginning of practical training in accordance
with the Order Ne 29N of the Ministry of Health of the Russian Federation dated January 28, 2021. At the same time, there is no dynamic monitoring of the students’
health status during the educational process. It has been shown that none of the secondary medical educational institutions of Volgograd and the Volgograd region
conducts assessment and monitoring of occulational risk factors corresponding to the studied specialty. It is necessary to develop the system for informational
communication of medical professional with medical institutions conducting preventive medical examinations and routine check-ups of students. Furthermore,
it is important to consider the features of the chosen profession taking into account potential risk factors of the learning process and future professional activity.
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AKTYAJIbHbIE MPOBJIEMblI MEOULIMHCKOI'O OBECMNEYEHNA CTYAEHTOB, NMONMYYAKOLLINX CPEAHEE
MEOMLIMHCKOE OBPA30BAHUE

B. B. LLkapwH', H. V. NaTbiwesckas'?, E. H. TuxoHosa', H. B. JleByeHko'? B

" Bonrorpafckuii rocyaapCTBeHHbIN MeOULMHCKII yHnBepCUTET, Bonrorpag, Poccust
2 Bonrorpagckuin MEAMUMHCKMIA Hay4HbI LIeHTP, Bonrorpaa, Poccust

B cTaTbe npoaHan1anposaHbl BOMPOCHI MEANLIMHCKOrO 06CyXMBaHUA CTYAEHTOB OpraHu3auumii CpeaHero npodeccroHaibHoro 06pasosaHis MeAVLIVHCKOrO
npoduns r. Bonrorpaga v Bonrorpagckoi obnactu. YCTaHOBAEHO, YTO B PermoHaibHbIX HOPMaTUBHO-MPaBOBbIX JOKYMEHTaxX OTCYTCTBYIOT eAvHble TpeboBaHWs
B 06nact oxpaHbl 340poBbs 0bydaroLmxcs. OkadaHve MepBUHHON MEAMKO-CaHUTapPHOM MOMOLLM OOyHaroLLMMCA OCYLLECTBNAETCA B AETCKMX (o 18 neT)
1N B3pocC/bIx (CTaplle 18 neT) nonmknnHvkax r. Bonrorpaga n Bonrorpagckor o6nactv B COOTBETCTBUM C 3aK/OHYeHHbIMY AoroBopamu. [pu 3TOM CTyAeHTb!
MPOXoadAT 06sA3aTeNbHbIN MEAOCMOTP Nepea, Ha4anoM NPOM3BOACTBEHHOM MPaKTUKX B COOTBETCTBUM C TpeboBaHuAMM nNprkasa MuHsgpasa Poccun ot
28.01.2021 Ne 29H. BmecTe ¢ Tem B MpoLiecce 0by4eHns OTCYTCTBYET AVHaMUYECKOe HabMOAeHMe 3a COCTOSHMEM 300P0BbS CTYAEHTOB. [MokasaHo, YTO HK
B O[IHOM W13 YHPEXAEHWIA cpeaHero npoeccrnoHansHoro o6pasoBaHns MeauLMHCKoro npoduna r. Bonrorpaza v Bonrorpagcko 06nactvi He NpoBOAAT OLEHKY
1N MOHUTOPWHI MPOdeCCHOHaNbHbIX (DaKTOPOB PYICKa, COOTBETCTBYIOLLMX 13y4aeMoi crieumanbHocTV. Heobxoamumo padpaboTaTb cucTemy MHOPMaLMOHHOMO
B3aVMOAENCTBUS MEOULMHCKOrO pPaboTHMKA C MEAULUMHCKUMU OPraHv3auvsmMi, OCYLLECTBASIOWMMN NPOMUNEAKTUYECKNE MEOULMHCKNE OCMOTPbI
1 AMcnaHcepuaaLuio CTYAEeHTOB. pu 9TOM BaXKHO y4MUTbIBaTL OCOBEHHOCTU 13y4aemol MPOheccun C yHeTOM NOTeHLmabHbIX hakTopOB pricKa 300POBbLIO Kak
B MpoLecce 0by4eHVst, Tak 1 B AasbHelLLel NpoheCCoHaNbHON AeATENBHOCTY.

KntoyeBble cnoBa: MeayLMHCKE OCMOTPbI, CTYAEHTbI, MEAULIMHCKUI KONNemK, cpeaHee NpoteccroHanbHoe obpasoBaHyie, hakTopb! prcka

Bknap aBTopos: B. B. LLikapuH, H. /. JlaTbileBckas — pagpaboTka auaaiiHa 1ccnefoBaHust, aHanma nonyyeHHbix gaHHblx; H. . NaTbileBckas — HanmcaHme
TekcTa pykonueu: E. H. TuxoHoBa — 0630p nybnvkaumin no Teme ctatbi; E. H. TuxoHosa, H. B. JleB4eHkO — nonyyeHre AaHHbIX 4ns aHanmaa.

CobnofieHne 3TUYeCKNX CTaHOApTOB: MCCnefoBaHne ogobpeHo aTudeckum kommuteTtom GIBOY BO «Bonrorpafackuin rocyfapCTBEHHbIA MEQULMHCKIAIA
yH1BepcuTeT» MUHUCTEPCTBA 3apaBooxpaHeHns Poccuiickorn ®epepaumm (npotokon Ne 068 ot 11 ceHTsa6pst 2023 r.). OT BCex y4aCTHUKOB ObII0 NOy4eHO
MH(OPMUPOBAHHOE Ccornacue.

<] Ans koppecnoHaeHuun: Hatanest BuktoposHa JleB4eHko
yn. P. Bopre, a. 38-56, r. Bonrorpaa, 400064, Poccus; chernova_n_v@mail.ru

Cratbsl nony4eHa: 04.10.2023 CtaTtbsi npuHsATa K nevatu: 04.11.2023 Ony6nukosaHa oHnanH: 30.01.2024

DOI: 10.24075/rbh.2024.086

In the past decade, great attention was paid to the hygienic,
medical and social issues of secondary vocational education
(SVE). Training of secondary professionals is the most
important prerequisite for further technological and economic
development of Russia [1, 2]. In the beginning of the academic
year 2021/2022, SVE programs were implemented by 4600
educational institutions (including their branches), the majority

of which (70%) were represented by SVE institutions [3].
In recent years, the number of trained secondary professionals
in the Russian Federation increased from 469,100 in 2016
t0 573,800 in 2021, including healthcare specialists and medical
scientists — their number increased from 54,700 to 73,600 [4].
Given the fact that more than 80% high school students
have various health problems, it can be assumed, that young
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adults showing deterioration of health indicators and having
functional disorders enter colleges and technical schools.
Furthemore, in addition to educational workload, students
receiving SVE are exposed to occupational factors, while
the training conditions often have unsatisfactory sanitary
and epidemiological characteristics [5, 6]. Thus, one third
of adolescents in the Sverdlovsk region, who attend SVE
institutions, are susceptible to additional medical and social,
training and occupational risk [7].

It should be noted that the majority of studies focused
on the issues of SVE provide the data on hygienic assessment
of the conditions and arrangement of training in the colleges
and technical schools, where the workers are trained [8-11].
Furthermore, among SVE institutions, more than 28% have
sectoral specialization, and the largest share falls on the
healthcare and medical educational institutions [12]. However,
there is still a shortage of secondary medical personnel in the
country, for many years there has been no positive upward
trend in the number of this cohort of medical professionals;
many of them do not stay in the profession, including due
to potential health risks [13, 14]. In general, it should be noted that
there are just a few studies focused on the hygienic problems
of secondary medical education, including assessment
of care provision and social assistance, which determines
the relevance of our study.

The study was aimed to determine the problematic
aspects of organizing care provision and social assistance
in adolescents and young adults attending medical colleges,
including those working in the Volgograd region and having
different administrative subordinance.

In September 2023, a review of scientific papers, regulatory
and methodological documents, and orders, regulating the
organization of medical and social assistance of students
attending medical SVE institutions, was conducted. The search
for literature sources was performed in the eLIBRARY.RU,
Medline PubMed databases.

In the Volgograd region, secondary medical professionals
are trained by two edicational institutions: Volgograd medical
college (VMC) of the Volgograd region Health Committee and
medical college of the Volgograd State Medical University of the
Ministry of Health of the Russian Federation (MC of VolgSMU).

A total of 2369 students attend the first one, among them
720 are adolescents under the age of 18 years. Furthermore,
VMC has four branches located in four large district centers
of the region. A total of 668 students attend MC of VolgSMU,
among them 40 are minors. The total number of adolescents
and young adults receiving secondary medical education
in the Volgograd region (considering branches in the districts
of the region) is 5619 people, among them 1700 are people
under the age of 18 years.

As is known, nowadays one of the directions of health
preservation in students is represented by development of the
unified preventive environment including provision of medical
and social assistance (MSA) to students, appropriate level
of the institution sanitary and epidemiological welfare, the
requirements for which are specified in a number of regulatory
documents. At the same time, some authors note that all the
existing regulatory documents are focused primarily on the
MSA organization in comprehensive educational institutions
and do not consider the features of care provision to students
attending SVE institutions, including medical colleges [15, 16].
This information was fully confirmed by our study.

[t has been found that adolescents aged 16-17 years
constitute about 30-35% of all surveyed 1st grade college
students. This fact substantiates the need to organize MSA

POCCUICKNIA BECTHUK TUIMEHBI |1, 2024 | RBH.RSMU.PRESS

MHEHWNE

of adolescents in accordance with the Orders of the Ministry
of Health of the Russian Federation No. 822 and Ne 514
[17, 18] by creating a medical unit deployed in the premises
of the educational institution and consisting of the office
of pediatrician (paramedic) and the treatment room. The
above provision is not implemented in any medical college
or branch in the region. No routine check-ups of students are
also performed, since the contracts with medical institutions
are concluded based on the territorial principle and assume
care provision only. Our data are consistent with the information
reported in the articles by a number of authors [19, 20].
As for underage students, all the information about their health
status is confined to the cetrificates No. 086/u received by
adolescents and young adults when entering the educational
institution. Our review has shown that this legal document is not
always handed to the college staff. Furthermore, the information
contained in the document is never analysed, therefore, there
is a lack of baseline data on the young adults’ health status.
Moreover, there is a problem of formal and incorrect completion
of medical certificate, the rate of which is as large as 70% [21].
One can also accept the opinion [22] that the the cetrificate
Ne 086/u should be added to the list of documents that have
to be provided when entering a university or a SPE institution
(by the applicant's discretion).

The issue of licensing medical offices deployed in the
medical SPE institutions is relevant. While in comprehensive
educational institutions medical offices are licensed and
mandatory, and medical professionals are part of staff of the
pediatric outpatient clinic responsible, inter alia, for preventive
work with school students, colleges decide to create and
license medical offices on their own.

The study has shown that VMC and its branches are not
licenced to provide medical care. Primary medical care provision
to underage students is ensured by pediatric outpatient clinics
of Volgograd and the Volgograd region, while care provision
to students over the age of 18 years is ensured by adult
outpatient clinics in accordance with the concluded contracts.
As stated above, the college of VolgSMU is a a structural unit
of the Volgograd State Medical University licenced to provide
medical care; care is provided in the Clinic of Family Medicine
being a structural unit of the university. However, information
contained in the medical records is also not analyzed due to the
fact that there is no employee responsible for activities of this
type in the MC of VolgSMU.

The issue of outpatient monitoring of college students,
including medical students, seems to be important. According
to the Order Ne 404 of the Ministry of Health of the Russian
Federation [23], young adults over the age of 18 years should
have preventive medical check-ups every three years. The
importance of timely assessment is substantiated by few data
on the health status of students attending colleges of different
specialization. The leading place is occupied by the diseases
of the musculoskeletal system and diseases of the eye [24].
There is no up-to-date information about morbidity among
students receiving secondary medical education.

In medical colleges of the Volgograd region, all students
obtain all the necessary information about the possibility
of check-up through the Gosuslugi website, however, the lack
of medical professional in the college staff makes it impossible
to analyze the number of students, who have had a preventive
check-up, and the examination results. Undoubtedly, the option
for the organization of medical check-ups of students reported
in the paper [25] deserves attention, when the university organizes
such work in the outpatient clinics and medical centers, which
have signed the contract for medical care provision. Students
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may undergo appropriate medical assessment for free, within
the framework of compulsory medical insurance. However,
such financial burden is unsustainable for colleges, and the
problem of funding should be solved at the regional level.

Moreover, attention should be paid to the fact that,
according to the requirements of the Order Ne 29N of the Ministry
of Health of the Russian Federation dated January 28, 2021, the
students attending SVE institutions should undergo mandatory
medical examinations before the beginning of practical training.
However, the educational institution does not finance medical
examinations of this type, since it not an employer. Young
adults choose the accredited medical institution on their own
and pay for the services. Furthermore, their choice is based
on the examination cost varying between 1200-4500 roubles.
It is necessary to understand that specialists of these institutions
have no experience with representatives of this social group,
which can affect the examination results.

The admission of students for practical training is included
in the health permit, which is provided by the student to the
practice base, but educational institutions never analyze the
results of medical examination, since, as stated above, in none
of the medical colleges of Volgograd and the Volgograd region
there is a position of a medical professional in the staffing table,
as well as of anybody responsible for medical check-ups. When
there is no medical professional in the staff, this work should
be done by local pediatrician or local general practitioner.
In the majority of cases, no analysis of the students’ health
status is perfomed, so the college administration does not
receive appropriate information about the health status of the
trained contingent.

All the above is the cause of the lack of dynamic monitoring
of the health status of students during the training process from
grade to grade, while the analysis of the data of preventive
medical check-ups should form the basis for the development
of comprehensive plans of preventive activities in the college.

The issue of medical assistance is particularly relevant for
non-resident underage students, since they have no regular
phycisian or outpatient clinic they could contact in case of disorder
at the new place. On the other hand, minors, who have not
resigned from the outpatient clinic at their past places of residence,
are considered to be unorganized. They should not be invited
for examination, when they are in another city.

Moreover, no analysis of the incidence of acute disorders
is conducted in medical colleges, since the certificates handed
by students to the supervisor of the group are of interest
to the latter only in terms of “legitimate excuse for missed class”
or “absence”. The decision on admission of student for physical
education lessons after recovery from illness is still a problem.

An important problem of social assistance of medical
college students is the lack of work to familiarize them with
health risk factors in both learning process and their future
professional activities. This issue becomes more and more
relevant due to implementation of dual (practice-oriented)
model of professional education [26]. Exposure to occupational
factors during mastering the academic disciplines usually
becomes possible in medical colleges starting from grade 2
(and sometimes from grade 1). These can be harmful factors
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HYGIENIC CHARACTERISTICS OF SOME ASPECTS OF STUDENTS’ PSYCHOLOGICAL HEALTH
Kopylov AS &
Burdenko Voronezh State Medical University, Voronezh, Russia

Recently, the problem of psychological status of students, including university students, and its influence on the health of the individual has become very relevant.
The applicants entering higher education institutions of our county face an especially difficult period. They have to deal with a lot of exams affecting their future
destiny, the complicated process of adaptation to the new training conditions existing in the educational institutions, as well as with the completely unfamiliar team
of teachers and students. The study was aimed to perform comparative analysis of psychological health of the students attending the medical university and
to determine the indicators most strongly affecting the students’ quality of life and body’s condition. A total of 1050 first-year, third-year, and sixth-year students
of the medical university were enrolled. Each subject was offered to voluntarily pass three different tests to determine his/her psychological status. The scores
of functional reserve of the CNS below 50% were reported for more than one third of students of the pediatric faculty (39%). In students of the faculty of pediatrics,
the decreased performance was observed in 51% of cases, mostly in females. To summarize, it is worth noting, that medical students, especially first-year students,
often have psychological health problems.

Keywords: psychological health, students, emotional stability, anxiety, functional reserves
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MTMMIrMEHNYECKAA XAPAKTEPUCTUKA HEKOTOPbBIX ACTIEKTOB NCUXONOIMNM4YECKOIO
300POBbA CTYAEHTOB

A. C. Konblnos =
BopoHexxckuii rocyaapCTBEHHbI MeANLMHCKUI yHUBepcuTeT nvenn H. H. Bypaerko, BopoHex, Poccus

B nocnepHee Bpemsi 04eHb akTyasnbHOW cTana npobnemMa MCUXONMOrMYECKOrO COCTOSIHUS yHalLMXCS, B TOM YMCNe CTYAEHYECKOW MOMOAEXM, 1 ero BAUSHUS
Ha 300poBbe MHAMBMAA. OCOBEHHO CNOXHbI NEPVOA, MEPEXMBAIOT aOUTYPVEHTbI, KOTOPbIE MOCTYNAtOT B By3bl HALLIEV CTPaHbl. OHW CTAIKMBAKOTCA C MHOXECTBOM
9K3aMEHOB, OT KOTOPbIX 3aBUCUT WX AanbHeillas cynbba, ¢ HeMmpoCTbIM MPOLECCOM afianTauyn K HOBbIM YCIIOBUSIM 00yHEHMsI, CYLLECTBYIOLLM B Yy4EOHbIX
3aBEAEHVISIX, a TaK>Ke C COBEPLUEHHO HE3HAKOMbIM KOSINEKTUBOM MpernofasaTenelt 1 CTyaeHToB. Liensto nccnenosaHus Obiio BbIMOMHUTE CPaBHUTENbHBIA aHaNm3
MCKXONOMMHYECKOro 300P0BbS CTYAEHHECKOM MONOAEXN, 00YHatOLLENCS B MEAMLIMHCKOM BY3€, 1 ONPefennTb NokasaTenm, KoTopble Hanbonee CUbHO BAUSIOT
Ha Ka4eCTBO »KM3HM 1 COCTOSIHVE OpraHuama ydalmxcs. B uccnegosaHnm npuHany yqactve 1050 cTyaeHToB MeamumHekoro By3a 1-ro, 3-ro n 6-ro kypcos
06y4eHmst. KaxkaoMy 13 yHaLLmxcsl 66110 MPeLIoXKeHO NPOATY TPM pasnnyHbIX BAa TECTUPOBAHUS NS ONPeAeneHs NCUXONorM4eckoro CocTosiHMS. bonee Yem
y TPETU CTYAEHTOB neamaTpuyeckoro akynsreTa (39%) oTMeyeH ypoBeHb (hyHKLIMOHATbHBIX PE3EPBOB LIEHTPAIHOW HEPBHOW CUCTEMbI HKE 50%. Y CTyAeHTOB
neapaTpu4eckoro dakynsreta B 51% cnyyaeB CHbkeHa paboTocnocoBHOCTb, MPENMYLLIECTBEHHO Y JINL, XKEHCKOro rnona. [oaBoas UTorn, CToUT OTMETUTb, YTO
y CTYLEHTOB-MeANKOB, OCOBEHHO MEPBOKYPCHUKOB, YaCTO MMENN MECTO OTKSIOHEHMS B NMCUXOSIOMMHYECKOM 3[,0POBLE.

KntouyeBble cnoBa: NC1xonorm4eckoe 300pP0Bbe, CTYAEHTbI, aMOLMOHasIbHasA CTabWUBHOCTb, TPEBOXHOCTb, dJyHKLLVIOHa]'IbeIe pesepsbl

CobniopeHne aTMHECKNX CTaH[APTOB: 1CCNefoBaHMe Oblio OR0OPEHO STUHECKM komMuTeToM BIMY nmenn H. H. Bypaerko (mpoTokon Ne 7 oT 8 Hosiops 2021 ).
Kakaplh y4acTHUK B 06513aTenbHOM Mopsiake Noanvcbisan 4OOPOBObHOE MHAOPMMPOBAHHOE COrnacKe Ha y4acTue B UCCnefoBaHnu, bbina rapaHTMpoBaHa
KOHMVAEHLMANBEHOCTE MOMYyHYeHHbIX AaHHbIX.
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The university years represent the most difficult period
of training characterized by significant academic workload
of students. Itis not always easy for the student’s body to adapt
when switching from school to the completely different level
of complexity, which entails effects on the students’ health and
psychological status. The levels of stress are directly related
to the individual’s mental performance: stress contributes
to cognitive decline in humans [1-4].

The process of adaptation of first-year students seriously
hampers the radical change in the training conditions in the
higher education institutions. A small school is replaced
by multiple separate buildings of the university that are often
located at a rather large distance from each other. The familiar
schoolteachers are replaced by the university teachers, and
the group consists of complete strangers. Unfortunately, not
all first-year students adapt fairly quickly and successfully,
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the adaptation process usually stretches to the next academic
year and sometimes continues for longer [5-7].

The university applicants and the forward-thinking first-year
students bear a huge responsibility for the selection of their
future profession, with which they will spend the rest of their
lives. It is essential that the student makes the choice on his/her
own in accordance with his/her aspirations and abilities, without
any pressure from parents or consideration of various benefits
that could come from the further employment. Furthermore,
students themselves note that difficulties they face on their
way to higher education are complexity of mastering various
academic disciplines and excessive academic workload they
experience during the learning process [8-10].

The combined effects of various negative factors entail
multiple negative consequences having an adverse effect
on the health of immature students and increasing the risk
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of different disorders. Since the regulatory framework essential
to ensure the training conditions for students is incomplete, the
institutional capacity of higher education institutions is reduced [11].

Psychological health is very important for students
of all specialties, since the constantly high levels of stress and
anxiety cause a negative response to training and further work
in the profession, as well as professional burnout [12, 13].

This is especially important for medical students, who
will become doctors in their nearest future and have to be strong,
including psychologically strong, in order to work as hard
as possible in the field of healthcare. The population
of our country is interested in the qualified human resources
capable of working most effectively when being in the state
of psychological harmony [14].

High workload experienced by students when coming
to universities after school also adversely affects the status
of their nervous system and the quality of life. This is particularly
true for first-year students, who cope with a large amount
of information they have to master due to the lack of experience.
In addition, year by year computer technologies are being
introduced more and more intensively, and the reading rooms
are gradually replaced by electronic libraries. This, in turn,
results in the fact that it is necessary to spend much time
on gadgets to go through the literature and successfully
prepare for classes [15-18].

The study was aimed to perform comparative analysis
of psychological health of the students attending the medical
university and to determine the indicators most strongly
affecting the students’ quality of life and health.

METHODS

The randomized study was performed at the Center for Public
Health and Preventive Healthcare of the Burdenko Voronezh
State Medical University in 2022-2023. A total of 1050 students
of the medical university were enrolled: first-year, third-year,
and sixth-year students studying at the faculties of general
medicine and pediatrics.

Each subject was offered to voluntarily pass different tests
(sensorimotor test to determine the functional reserve of the
central nervous system (CNS) and performance; color test
to assess anxiety level and emotional stability; nonspecific
adaptation test to calculate the resistance level) in the Origins
of Health Valeometer program (Breath Technologies; Russia).

Statistical analysis of the results was performed using the
MyOffice 2022 software package (New Cloud Technologies;
Russia); the descriptive statistics, Student's t-test, and
Spearman’s rank correlation were used. The differences were
considered significant at p < 0.05.

Table 1. Sensorimotor test scores

RESULTS

After passing the sensorimotor test, the functional reserve
of the CNS that showed the body’s reserve capacity and
determined its capacity to work was defined for each student
as a percentage. Furthermore, software assessed performance
of each respondent based on these data.

Comparison of the first-year, third-year, and sixth-year
students revealed no significant differences. The worst
performers were third-year students of the medical university.
Among them almost a half (48%) showed decreased body’s
performance. The lowest functional reserves of the CNS (below
50%) were also reported for the third-year students (38%).

Significant differences were revealed when comparing
the scores of the test of visual-motor response in students
of different genders and students studying at different faculties
(Table 1). The levels of functional reserve of the CNS below
50% were more often found in girls, than in boys. Decreased
performance also prevailed in females: the test results showed
that almost every second girl demonstrated decreased
performance. Both of these scores showed smaller deviation
from the norm in boys.

Comparison of the scores of students studying at two
different faculties of the Burdenko Voronezh State Medical
University showed that the students of the faculty of general
medicine with the score of functional reserve of the CNS
exceeding 74% predominated over students of the other
faculty, i.e. students of the faculty of pediatrics had lower
functional reserve of the CNS. Moreover, it should be noted
that every second student of pediatric faculty has decreased
performance, which may subsequently have an impact on the
state of his/her nervous system, result in impaired functional
state of the body and eventually in disorders affecting various
organs and systems.

The decrease in performance and functional reserve
of the CNS puts a lot of strain on the entire nervous system
of the body, thereby increasing the risk of various adverse
psychological conditions capable of causing persistent mental
disorders in the future.

The color test demonstrated the anxiety levels and emotional
stability of medical students, as well as the advantageous
method to overcome stressful situations. The data obtained
show that on average about 30% of students have medium
to high anxiety levels, which is indicative of increased anxiety
during the training process. No fundamental differences
between boys and girls or students of different faculties were
revealed. Significant differences were reported only when
comparing the first-year and sixth-year students (Table 2).
Among first-year students, low anxiety levels were reported only

Indicators Females Males Facull\;);gifcﬁzneral Pediatric faculty
(n=810) (n=240) (n = 660) (n=390)

Functional reserve of the CNS 36% 24% 30% 39%
below 50%

Functional reserve of the CNS o o o o
between 50 and 74% 43% 45% 45% 42%
Functional reserve of the CNS 21% 31% 259 19%
above 75%

Decreased performance 47% 35% 41% 51%

Note: the differences are statistically significant (o < 0.01).
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Table 2. Anxiety level scores by years of training

ORIGINAL RESEARCH

1styear (n = 390) 3 year (n = 345) 6t year (n = 315)
Anxiety level p
abs. % abs. % abs. %
Low 270 69 257 75 236 75 p,, = 0.06
Medium 87 22 63 18 60 19 p,, =057
High 33 9 25 7 19 6 Py, <0.05

Note: p, , — significance of differences between first-year and third-year students; p, , — significance of differences between third-year and sixth-year students; p, , —

significance of differences between first-year and sixth-year students.

for 69%, while the anxiety levels of sixth-year students were
about 75%. Such results indicate the decreased adaptability
of first-year students, as well as the increased levels of stress
and anxiety during training. These score decreases considerably
by the end of training.

When assessing emotional stability, all scores were
divided into four groups: normal, moderate, increased, and
high emotional stability. Based on the results, it is important
to emphasize that 55% of boys and 52% of girls had the
increased scores that were outside the normal range. This
means that every second student, regardless of gender, was
not emotionally stable. Table 3 reflects the dynamic changes
in the emotional stability scores, from junior students to senior
ones. If among first-year students the indicators exceeding
the norm were noted in 58%, and among third-year students
in 51%, then by the 6th year these dropped to 48%. Such
results suggest better students’ adaptation to training at senior
courses. Unfortunately, the process of the first-year students’
adaptation to the medical university is slow, which can adversely
affect their psychological status.

The levels of body’s resistance to environmental factors
show the extent, to which the nervous system is resistant
to various changing environmental conditions. Assessment
of this parameter revealed statistically significant differences
(o < 0.005) between boys and girls, who had decreased
resistance in 31 and 38% of cases, respectively. Comparative
analysis by courses of training showed that the resistance
levels of first-year students were much better than that
of third-year students, and the differences were significant (Table 4).
Furthermore, the results of first-year students turned out
to be more upbeat compared to graduate students. The sixth-
year students had very low resistance levels 10% more often than
first-year students. The scores of third-year and graduate students
were almost the same and showed no significant differences.

DISCUSSION

In recent years, insufficient attention is paid to psychological
status of students, however, a comprehensive approach
to the issue is needed when assessing the students’ bodies
and morbidity. The decrease in performance and the increase
in anxiety levels can result in depression and later transform
into stress [19].

Table 3. Emotional stability scores by years of training

When comparing emotional stability of university students
with the results of adolescents, it should be noted, that
schoolchildren demonstrate better results compared to first-
year students of the medical university, whose scores are almost
2-fold decreased (31% and 58%, respectively). Unfortunately,
the emotional stability score significantly decreases by the time
of entering the higher education institution; the influence of the
higher education institution itself and the specifics of training
on the former applicants also become evident. The decrease
in emotional stability score associated with the effects of some
stressful situation can result in the development of various
psychological conditions adversely affecting the body’s health
and the quality of life [20].

The functional reserve of the CNS often represents the
essential energy reserve that helps the body overcome various
stressful situations, furthermore, it contributes to mobilization
of all organs and systems, as well as to increased performance
of the individual [21, 22]. On average, the drop of functional
reserve of the CNS to the level below 50% is observed in 30%
of students of the medical university, while the decreased
performance is reported for a half of students studying at the
faculty of pediatrics. These two scores are directly related
to processing new information and the students’ academic
success.

When assessing anxiety in all students, medical students
show not the worst results. In total, 7.3% have increased anxiety
levels, and the highest anxiety scores are reported for first-year
students (9%). The rate of high anxiety levels is higher in the
students of humanitarian university, than in medical students,
and constitute 10% [23]. We can say that students of different
universities usually demonstrate standard anxiety levels, except
for a small number of people. Medical students from Tajikistan
showed high anxiety levels in 33% of cases, which 3-fold
exceeded the anxiety levels observed in the Russian students.
Such results suggest reduced adaptability, lower quality of life
of the residents of Tajikistan, including students [24].

CONCLUSIONS

The first-year students of the medical university mostly have
unstable psychological status, increased anxiety levels. They
often demonstrate decreased performance, high emotional
instability. All these characteristics cal later transform into

Emotional 1styear (n = 390) 3 year (n = 345) 6" year (n=315)
o P
stability abs. % abs. % abs. %
Normal 43 11 38 11 38 12
Moderate 119 31 131 38 126 40 p,, <0.05
p,,=0.57
Increased 142 36 122 35 101 32 p1'2 <0.05
High 86 22 54 16 50 16

Note: p, , — significance of differences between first-year and third-year students; p, , — significance of differences between third-year and sixth-year students; p, , —

significance of differences between first-year and sixth-year students.
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Table 4. Scores of body’s resistance to environmental factors

1styear (n = 390) 34 year (n = 345) 6t year (n=315)
Resistance level p
abs. % abs. % abs. %
Very low 54 14 74 21 75 24
Low 67 17 61 18 47 15
p,,<0.05
Medium 118 30 94 27 85 27 p1:2 -0.99
p,,<0.05
High 90 23 72 21 64 20 ’
Very high 61 16 44 13 44 14

Note: p, , — significance of differences between first-year and third-year students; p, , — significance of differences between third-year and sixth-year students; p, , —
significance of differences between first-year and sixth-year students.

various depressive disorders, and, therefore, finally transform
into stress. It is necessary to pay more attention to the students’
adaptation and psychological status. This is particularly true
for first-year students, who were recently applicants and
came to universities to face a completely different from school
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FMMIrMEHUYECKUE ACNEKTbI OPTAHU3ALINU PABOTbI TEPAMEBTUYECKNX OTAENEHUN:
MPOBJIEMbI N NMYTU NX PELLIEHNA
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CyuecTBytoLLye NpobnemMbl B cdepe 34paBOOXPaHERVSt U NPOMUNAKTUKM 3ab0NeBaHnin CO3AAI0T HOBbIE BbI3OBbI 1 COXHOCTU B Pa3NYHbIX 3BEHBSX
OTEYECTBEHHOW CUCTEMbI 30PaBOOXPaHEHNS. Ha CerogHALHMIA AeHb OeCTBYET NepedeHb HOBbIX CaHUTaPHbIX MPaBMT 1 HOPMATUBOB, BXKHBIX 419 FPaMOTHOM
opraHM3aumn 1 cTabunbHOro YHKUMOHMPOBAHNS OTAENEHWA TepaneBTU4ecKoro Npouns. MrieHnYeckne acnekTbl opraHu3aumm paboTbl OTAeNneHUn
MEAVLMHCKIX ydpexxaeHnin B 2023 I. pernaMmeHTUpoBaHbl CaHUTapHbIMK npasuiamu 1 HopMmammn CanlnH 2.1.3678-20, cospaHHbIMn s obecnedeHmns
6e3onacHon 1 appekTBHOM paboTbl. COBMOAEHME HOPM MPOBEPSIOT CreLmManbHble OpraHbl — B HYaCTHOCTW, COTPYAHMKM PocnotpebHaasopa. Hapaay ¢ atnum
nangemus COVID-19 nponemMoHCcTpupoBana psf, NpobfemM B opraHnsaLmn MyHKLMOHMPOBaHNSA OTAENEHWIA CTaLMOHap0B, YTO, B CBOKD o4epeab, NoTpebosano
TpaHcopMaLmn opraHnsaumnn okasaHus MeguLMHCKOM MoMoLm. B ctatbe paccMOoTpeHbl COBPEMEHHbIE CaHUTAPHO-MUMMEHNHYECKE acmeKTbl OpraH3aLmm
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KniouyeBble cnoBa: opraHm1saums paboTsl, TepanesTudeckoe otaeneHne, naHaemms COVID-19, CarlMH, okadaHve MeayuUmuHCKOM NOMOLL

Bknap aBtopos: tO. M. Mueosapos, O. KO. MunyLkHa — Hay4Hoe PyKOBOACTBO, peaakTuposanve; [. [. Kamunep, M. B. Bynauesa, V. B. Mannkos — cbop
Matepviana, aHanma MTepaTypbl, HanMcaHe cTaTbi.

B><] Bns koppecnoHpeHuun: Omutpuin Omutpresnd KammuHep
yn. OctpoBuTaHOBa, A. 1, . Mocksa, 117997, Poccus; dmitry.kaminer@yandex.ru

Cratbs nony4eHa: 18.09.2023 CtaTtbsi npuHATa K nevatu: 27.01.2024 Ony6nukosaHa oHnamH: 22.02.2024

DOI: 10.24075/rbh.2024.088

Health of the citizens is one of the crucial components of ensuring
operation and security of a state. Therefore, introduction and
improvement of measures designed the keep the population
healthy is one of the priorities for a country's healthcare
system. High efficiency of this system hinges on a combination
of competent organization of work of the departments providing
medical care to the population, adequate financing, measures
designed to ensure good sanitary and epidemiological
conditions, and state control over production and turnover
of pharmaceutical drugs [1-10].

Currently, general medicine wards can be considered within
a holistic view of the current problems in the public health system,
since most patients are initially received by primary care physicians.
In healthcare, they man the "first line" and have to work with
a wide range of different disease entities on a regular basis, as well
as plan diagnostics, prescribe treatment, and, if necessary, refer
patients to doctors specializing in respective fields [1-10].

The system of primary care was significantly influenced by
the COVID-19 pandemic: consistent conversion of hospital

departments into COVID-19 wards left to room for planned
medical procedures [5, 7]. Lack of reliable information about
specifics of the disease posed considerable difficulties at the
beginning of the pandemic, translated into numerous diagnostic
and treatment errors, and complicated development of new
treatment methods and conversion of the departments [5-13].

Systematization and review of patterns of application of the
current sanitary and hygienic aspects and standards in general
medicine wards, with the situation and specifics of the national
public health system accounted for, are the tasks of both
fundamental and applied importance set before the hygienic
science today.

Organization of operations in a general medicine ward
under current legislation

Russian Federation Ministry of Health Order 923n of 15.11.2012
"On approval of the Procedure of provision of primary/general
medical care to adult population" regulates specifics and key
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aspects of the respective activity [14]. Medical care is subdivided
into primary care; emergency care, including its purpose-
specific varieties; specialized care, including high-tech medical
assistance; palliative care. Sanitary rules and regulations
(SanPiN) include by-laws that provide basic requirements
for a safe environment ensuring healthy and full-fledged
living for people. In particular, there are SanPiN governing
organization of operations in general medicine wards [15].
The main purpose of SanPiN provisions is to maximize health
preservation and reinforcement capacities and, consequently,
improve quality of life. The by-laws stem from scientific studies;
they are mandatory for individuals and legal entities providing
services to the population on the territory of the Russian
Federation (RF). According to sanitary code SP 2.1.3678-202,
a medical organization must control adherence to sanitary
rules and hygienic standards, implementation of sanitary
and anti-epidemic (preventive) measures, by inviting duly
accredited laboratories to perform tests and measurements.
Such organization must create conditions ensuring conformity
to the hygienic regulations in all the buildings, structures,
and rooms it operates. Microclimate and air exchange rate in
the rooms should meet the requirements set in the hygienic
standards, same as levels of natural and artificial lighting,
insolation, noise, vibration, and electromagnetic fields [15]. For
the territory of a medical organization, hygienic standards also
prescribe limit values of sanitary-chemical, microbiological,
parasitological indicators, radiation factor, as well as thresholds
for priority pollutants in the atmospheric air, electromagnetic
radiation, noise, vibration, and infrasound. It is forbidden
to set up microbiological laboratories (departments) in apartment
buildings and structures built in or attached thereto. Magnetic
resonance imaging (MRI) rooms cannot be located near
apartments. In permanently occupied rooms, including
rooms with permanently manned workstations, the levels
of physical factors (noise, vibration, permanent magnetic field)
should not exceed limits stipulated in the hygienic standards
[16]. Making a general medicine ward walk-through is not
allowed, same as other rooms and units not designed such
[16-18]. Inpatient hospitals should have furnished admission
and examination boxes or wards for admission, treatment
and temporary isolation of patients with suspected infectious
diseases [15]. According to Appendix Ne 3 to SP 2.1.3678-20,
determination of the contamination class (total content
of microorganisms in 1 cubic m) of indoor air in the general
medicine wards of a multidisciplinary inpatient hospital shall
factor in temperature and air exchange rate [15]. Patients with
infectious (parasitic) diseases that can cause an emergency
of sanitary and epidemiological nature, and, as prescribed
by the applicable regulations of the Russian Federation, shall
be sanitarily controlled, are isolated in boxes with a mechanical
ventilation system [15, 19]. The respective equipment and
structures shall only be used for the intended purpose.

The main structural and functional unit of a general medicine
ward in a multidisciplinary hospital is a section of patient rooms,
therapeutic and auxiliary facilities designed for treatment
of patients with similar diseases [16-18, 20]. The capacity
of one section depends on the specialization of the department
and patients' age (children, adults), and usually comprises
20-30 beds. A room for adults has four beds at most, a room for
children less than one year old — no more than two beds. Sixty
percent of all patient rooms in a ward have 4 beds, 20% are
single-bed, and the remaining 20% are 2-bed rooms [16-20].
A modern general medicine ward has 14 m? of area per patient
(earlier, this figure was 7 m? per person). In addition, at least
two single-bed rooms for serious patients should be located
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adjacent to the nurse's station. Treatment rooms are designed
to simultaneously accommodate a maximum of 10 patients.
The minimum required width of a hallway is 2.5 m, which allows
free movement and maneuvering of stretchers and gurneys.
[t should be noted that the ratio of the patient rooms' area
and that of auxiliary/treatment rooms is 1:1, and the standards
for the former are as follows: 7 m? per bed in 2-bed rooms,
9 m?in single-bed rooms, and 12 m? in patients rooms with an
airlock. According to the regulations, the minimum headroom
of a patient room is 3 m, and cubic capacity per bed — 20 m?.

A general medicine ward includes a warden's office,
a staffroom, a head nurse's room, a floor nurse's station
(6 m?), a doctor's office (10 m?), a treatment room (12 m?),
a washroom, a bathroom, a toilet, utility rooms, a pantry, and
rooms for outpatients (0.8 m? per bed) [14, 15, 19]. Patient rooms
must be fitted with necessary equipment, as well as medical
beds, bedside tables, regular tables, and chairs. Individual lamps
and nurse call buttons should be in the bedside space. Current
codes, despite the expediency thereof, do not require setting up
dressing and manipulation rooms in a general medicine ward [16-24],
since application of dressings is not a usual activity for a general
practitioner, and patients admitted with conditions requiring this
type of treatment are examined together with surgeons. After
examination, if necessary, they are treated respectively in surgical
dressing rooms. In addition, contemporary general medicine wards
include no canteens, which saves significant space. The codes
allow diagnostic rooms to share floors with the wards proper, thus
facilitating the range of respective activities. The design of the
ward isolates handled epidemiologically hazardous materials, with
an alternative option being the use of special equipment (closed
trolleys, sealed waste containers, through-pass sterilizers and
washing machines, barrier washing machines, etc.).

Design recommendations suggest arranging sources
of natural lighting for the rooms, such as courtyards, and atriums
for sky light. The windows may be facing any cardinal direction,
but insolation rate should meet the regulated requirements
in at least 60% of indoor premises of the medical facility [14-24].
The recommendations for allocation of patient rooms on the
floors are as follows:

— sections of children's inpatient departments — not higher
than on the fifth floor;

— sections for unaccompanied children of 7 and younger,
hospice and nursing sections, geriatric sections and residential
sections for elderly with disabilities — not higher than on the
second floor.

General medicine wards cannot be located next to
rooms and other wards posing a high risk of infection, such
as contagious disease wards and purulent surgery departments.
The windows in the rooms must face south and south east,
since it is necessary to maintain a certain intensity, uniformity
and biological usefulness of the lighting spectrum. Placing
beds parallel to the wall with windows allows the most efficient
use of daylight, but arrangements should be made to prevent
excessive insolation (blinds, curtains, or similar elements).

The surfaces in patient and other rooms of the ward should
be made of hypoallergenic materials. Surface finishes should
be smooth and capable of withstanding wet cleaning and
disinfection, selected accounting for the specifics of medical
and technological processes. Walls and ceilings of rooms
designed to be dry (treatment and diagnostic rooms, patient
rooms, doctors' offices, physiotherapy rooms, etc.) are coated
with acrylic or silicate water-soluble paints, or other materials
that allow wet cleaning and disinfection. The walls of high
humidity rooms should be covered with matte ceramic tiles
or other moisture-resistant materials floor-to-ceiling [14-24].
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The space around workplaces should be designed with
the aim at ensuring optimal microclimate and properties
of the air (temperature, humidity, velocity, chemical and bacterial
composition), as well as the necessary exchange rate thereof.
The equipment should be placed, installed and operated
as prescribed by the current safety and health regulations,
avoiding situations that can be dangerous to health of staff
and patients [14-24]. The nurse's station should have a table
with separate drawers for medical documentation, as well
as a medicines locker with separate lockable compartments
for poisonous (group A) and potent (group B) drugs.
A treatment room is also set up here, manned by a certified
treatment nurse. There are stricter sanitary requirements for
treatment rooms; in particular, air there should be disinfected
with bactericidal lamps. Effective national legislation stipulates
periodical preventive examinations (checkups) for every
healthcare professional [14-24].

Currently, national public health system undergoes transition
to the new organizational patterns, which significantly altered
the approaches to primary and general medicine, above all,
by reorganization and dissolution of an array of subdivisions
thereof. This modernization resulted in a significant reduction
of financial costs and allowed removing duplicate processes
in healthcare. Ultimately, responsibility of the physician attending
a case and his role in treatment of the respective patient have
grown more significant. However, some territorial outpatient
clinics were not ready for these transformations; inter alia, they
could not routinely assess of the impact of adverse factors
on the health of the population. In addition, shortage of medical
personnel in the regions has grown into a major problem. As
aresult, there formed the need to retrain doctors and to develop
and deploy a system of high-quality and effective medical
assistance and prevention system. Review of the requirements
given in the respective codes (SP), as they pertain to organization
of work of general medicine wards, allows discerning the
following key trends and features: reinforcement of the primary
care component (polyclinics), development and extension
of the chain of day hospitals, and the resulting changes in types
and numbers of beds (fewer beds in overnight and inpatient
facilities) [14-24]. Despite the profound economic effect
of the decisions taken, this transition has provoked a number
of problems. The insufficiency of bed capacity became a serious
problem during the COVID-19 pandemic, which brought the
urgent need for additional beds, and numerous hospitals and
clinics could not respond thereto. Another problem cultivated
by reorganization at the level of national healthcare system
(not only its general medicine component) is the increasing
workload of medical professionals, a factor that is supposed
to trigger growth of the respective financial incentives, in the
absence of which a number of healthcare facilities sees spiking
outflow of professional personnel [17-26].

Thus, today, there is an extensive list of sanitary and hygienic
requirements that govern operation of general medicine wards,
and current sanitary rules and regulations are routinely refined
and supplemented to improve quality, efficiency, and safety
of medical assistance rendered to the population. Unfortunately,
despite the ongoing work on legislation that conditions
functioning of such wards, there are staff-related aspects that
negatively affect health and recovery of patients (noise early
in the morning, irregular wet cleaning, formal attitude to bed
linen changes), as well as occasional disruptions associated
with utilities and technical infrastructure (temporary lack of hot
water and heating, telephone communication breakdowns).
Elimination or minimization of the effect of various negative
factors, including those that emerged after reorganization

of the national public health system, will help preserve health
of the general medicine wards' patients and personnel.

In addition, healthcare legislation has an array of problems
with conflicting by-laws, which complicates implementation
of sanitary codes [25]. In the context of organization of work
of a general medicine ward, these codes need to be regularly
updated with the changes in healthcare factored in.

COVID-19-related sanitary and hygienic aspects of
operation of general medicine wards, and suggested
solutions to current problems

The COVID-19 pandemic caused by SARS-CoV-2 was
a serious challenge not only for infectious disease departments
but also for wards not working with such pathologies [5, 7, 26-30].
In different countries of the world, including Russia, a stably
functioning public health system did not guarantee lack
of problems, which, ultimately, affected virtually every process
therein. For example, in the context of conversion of a ward,
the said problems pertained to sufficiency/adequacy of staffing,
equipment, number of beds (which has been decreasing
through the last few years as part of optimization of inpatient
hospitals and transition to a contemporary model of work
of medical organizations), availability of supplies/tools etc. (an
especially serious problem for facilities in the regions), personal
protective equipment, and disrupted logistics [5, 7, 26]. The
challenges brought by the pandemic triggered an urgent
rearrangement of the medical care system and revealed the
weakest components in all models of provision of medical
assistance to the population. Sanitary and hygienic aspects
of operation of general medicine wards in multidisciplinary
hospitals were quickly adjusted to the pandemic, driven by the
rapid conversion of medical facilities and the registered flaws
in their adaptation and functioning in the new conditions [26].

A number of large multidisciplinary medical institutions have
had anti-pandemic organizational measures implemented,
which, in particular, entail increase of the number of beds
in pulmonary departments and extended headcount.
Reorganization of logistics boosted efficiency of patient and
interdepartmental transfers; there have been set up isolation
wards, and some hospitals began to routinely screen individuals
with a suspected infectious pathology. Currently, an extremely
important matter is training the personnel of general medicine
wards to prevent, diagnose, and treat infectious diseases,
including those caused by SARS-CoV-2. It is necessary
to introduce, implement, and further improve mandatory
anti-epidemic and disinfection programs in medical facilities
[26, 31-36]. In the current conditions, there is a need for
dynamic organization of examination and treatment of patients
with suspected COVID-19, as well as timely improvement
of the relevant guidance documentation [29, 34-38].
Underpinned by data, the requirements of today necessitate
provision of the full range of medicines, disinfectants, personal
protective equipment to all services and bodies providing
medical care, including general medicine wards, with the list
of mandatory equipment also including tools and devices
needed to collect, transport, store and analyze biological
materials of patients with suspected COVID-19 [26, 31-38].
Current codes prescribe implementing sanitary and
epidemiological measures designed to prevent the spread
of infection caused by SARS-CoV-2 among patients and staff
of medical organizations.

One of the key problems in the context of the pandemic was
the lack of reliable information on the principles of diagnosing,
treatment and prevention of COVID-19, which forced a quick
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alteration of the previously existing paradigm that allowed
prompt processing of the emerging new research and empirical
data [38]. Nevertheless, after the main wave of the pandemic,
the functioning of general medicine wards in multidisciplinary
hospitals should be re-engineered accounting for the current
epidemiological situation.

The conversion of a number of medical facilities into hospitals
admitting only COVID-19 patients (confirmed or suspected)
decreased the number of addressed cases of severe non-
communicable diseases, which, in turn, translated into more
fatalities therefrom and general deterioration of state of those
suffering chronic noncommunicable diseases (CNCDs). Today,
medical organizations need to balance care for COVID-19
patients, should their number spike, and assistance provided to
patients with noncommunicable pathologies [38]. The primary
documents that discuss organizational and methodological
aspects of infection control (including the novel coronavirus
infection) are guidelines and regulations issued by the Ministry
of Health of the Russian Federation and the Department
of Health of the City of Moscow, as well as local acts
of medical institutions [39, 40]. The facilities specializing
in infection prevention and mitigation also have lists
of respective countermeasures. In addition, medical constituents
of the Ministry of Defense of the Russian Federation have
procedures regulating deployment of mobile infectious disease
hospitals [41]. To date, there has been developed a whole set
of instructions, orders and methodological recommendations
aimed at arresting the spread of the novel coronavirus infection,
primarily through prevention, diagnosis and treatment of the
diseases caused thereby [39]. However, there are still no uniform
standards regulating operations in general medicine wards
in the context of the still high threat of COVID-19, persisting
despite the end of the pandemic. One of the reasons behind this
shortcoming is the ever-changing nature of the situation, which
necessitates adjustment of the existing recommendations.
Currently, the incidence of COVID-19 goes down, operation
of the public health system gradually normalizes, and patients
with respective diseases are admitted to the general medicine
wards as usual. Most healthcare institutions work in the normal
mode. However, it is necessary to remain highly alert, observing
all precautions against the spread of infection. For general
medicine wards in multidisciplinary hospitals, it is essential
to strictly adhere to the current legislation and codes.
In addition, taking into account the experience of conversion
of several large multidisciplinary hospitals, it is possible to list the
most important recommendations aiding compliance with the
rules that factor in the current situation. Any medical institution
should have a clear plan of implementation of measures
to counter the spread of infection and provide medical
assistance to the population in an emergency situation
[5, 7, 26-31, 38-43]. For this purpose, there should be formed
a task force responsible for preparation and practical execution
of such a plan, enlisting medical professionals, utility and
maintenance engineers, and managers of the organization. The
task force should be capable of preventive mitigation of infection,
and adequate implementation of the developed action program
[38-49]. In order to avoid shutdown of a general medicine ward
and deterioration of the quality of assistance rendered there,
in case of a high risk of infection spread through the department/
institution, it is feasible to implement the most stringent sanitary
and epidemic safety measures in the said ward [38-51].
Medical personnel should be trained the main diagnostic
and therapeutic approaches COVID-19 cases, confirmed
or suspected. In addition, it is necessary to organize continuous
education of the staff for them to learn the current principles
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of diagnosing of infectious pathologies and operation of high-
tech equipment [38, 49-53]. Regular timely monitoring of the
epidemiological situation inside and outside the institution, and
sharing the respective information with the medical personnel,
as well as direct participation of the management in search
for solutions to problems arising in the ward and the facility
on the whole, can significantly reduce tensions in the team
and prepare it for operation in the emergency mode [38-54].
In the current situation, one of the most significant sanitary
and epidemiological aspects of the work of a general medicine
ward is regular dynamic monitoring and strictest control
over compliance with the introduced safety regulations and
codes by all parties involved, with identification and further
development of the most effective practices and measures
[38-54]. This approach allows developing and coordinating the
most effective preventive routines for emergency-like situations
that significantly reduce the risk of spread of the infection.

Today, it is advisable to restructure and modernize
operations of a general medicine ward. The available beds
should be used rationally, which requires constant control over
their turnover. Among the patients, it is advisable to differentiate
senior citizens (and set up a separate gerontological section
for them, if possible), and patients with special social
circumstances (alcoholics, homeless individuals). To ensure
proper functioning of a general medicine ward in view
of the increased workload and difficult working conditions,
it is necessary to reallocate resources and extend the staff
schedule with additional positions (for junior and mid-level
personnel, in the first place). This approach significantly lightens
the burden on medical professionals manning departments.
In addition, with regard to the current codes, general medicine
wards may be extended with specialized sections for serious
patients, including incurable ones. Despite the fact that the
said codes contain a set of visiting rules, the attitude to their
enforcement among the staff is often formal, which makes
it advisable for the management of hospitals and departments
to focus on strict compliance with these rules. This suggestion
is especially relevant in the current epidemiological situation,
when the high risk of spread of the new coronavirus infection
persists. It is also necessary to carefully analyze and optimize
the working hours of mid-level medical staff and general
practitioners, since the applicable instructions do not clearly
outline proper distribution of time between specific tasks
(primarily for nursing staff). In this connection, it is also feasible
to optimize the medical records keeping processes.

Given the extremely dynamic development of medicine
today, continuous training of general practitioners in modern
diagnostic and therapeutic techniques is an important aspect.
It is recommended to fully fit the ward with materials and
equipment, including medications and consumables, and to
ensure doctors and nurses work on modern computers, since
in many cases these components of operations of the wards
are problematic from the financial perspective. Development
of an effective information support system for the ward
is a work in progress; the system is supposed to significantly
boost execution of a number of diagnostic and therapeutic
procedures.

Increasing financial incentives for medical staff is likely
to alleviate the existing shortage of personnel, especially
in regional healthcare institutions. In some cases, a promising
option is to raise funds from private sector and investors in the
context of a mutually beneficial cooperation.

In addition to all of the above, it is advisable to allocate
restricted zones in general medicine wards, and introduce
sanitary measures aimed at prevention of spread of an
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infectious pathology, including that caused by SARS-CoV-2.
A design deserving consideration is that of semi-detached
isolation sections with independent air exchange systems.
It is also recommended to impose stricter visiting requirements,
up to a fully restrictive regime.

CONCLUSION

The new codes governing operations of general medicine
wards are of particular importance. They are designed
to improve the quality and safety of medical care provided
to patients with diseases addressed in such wards, and
to counter development of a range of infectious diseases,
including the novel coronavirus infection. Breaches provisions
of the codes can lead to the occurrence of nosocomial
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The allergic diseases, the major role in etiology of which is played by allergens present in ambient air, are common. To develop practical guidelines on prevention
of allergic rhinitis as the most prevalent disorder in the structure of allergy, it is necessary to estimate all the conditions, both negatively and positively affecting
this disorder. The study was aimed to assess factors affecting the incidence, detection, and registration of cases of allergic rhinitis in the Voronezh Region. The
report forms Ne 12 and Ne 30 provided substantive inputs to the study, along with the laboratory test data provided by private clinics and the social and hygienic
monitoring data. Epidemiological analysis was performed by retrospective method; the territories were ranked by various indicators; the correlation analysis method
was applied. We determined the incidence rates and the districts at high risk of allergic rhinitis (pollinosis) in all population groups for the period 2012-2021. We
determined the structure of aeroallergens identified in private healthcare institutions, assessed the staffing levels of allergists in the public institutions of the Voronezh
Region, and identified significant environmental factors. The identified features of the prevalence, diagnosis, and registration of allergic rhinitis in the Voronezh Region
can be used to improve preventive measures targeting this allergic disorder.
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OBOCHOBAHUME HEOBXOOAMMOCTU NPOPUNTAKTUKN AJINEPTMYECKOIO PUHUTA
HA TEPPUTOPUN BOPOHEXXCKOW OBJIACTU

A. A. Kpachwvkosa' =2 H. . Mamuuk?, U. V. MexaHTbes®

" LleHTp rirneHbl 1 anvaemmonorin B BopoHesxckoin obnacTu, BopoHex, Poccust
2 BOPOHEXCKMI FOCYAapCTBEHHbI MEAVLIMHCKIMIA yHMBepcuTeT nMmenn H. H. Bypaerko, BopoHex, Poccus
3 BOPOHEXCKMIN FOCYAapCTBEHHbIN YHUBEPCUTET, BopoHex, Poccus

Anneprudeckmne 3aboneBaHyisl, OCHOBHOE 3HaYEHVE B STUOMOMMN KOTOPbIX MPYHAANEXUT annepreHam atTMocepHOro Bo3ayxa, pacrnpocTpaHeHbl MOBCEMECTHO.
[ns pa3paboTki NPakTUHECKNX pekoMeHOaUui Mo NPeayNPEXAEHMO BOSHUKHOBEHWS afiepr4eckoro pyHUTa Kak camMoro pacripoCTpaHeHHOro 3aboneBaHys
B CTPYKTYpe anneprim Heobxoammo OLEHNTb BCE YCIOBUS, Kak OTpULIATENBHO, Tak 1 MOMOXMUTENBHO BAMSIOLLME HA AaHHYIO naTonoruio. Liensto ncecnenosaHms
6bI10 NPOaHaNM3MPOBaTL (haKTOPbI, BAVSIIOLLME Ha 3a00N1EBAaEMOCTb, BbISBNIEHWE 1 YHET CNy4aes aneprieckoro pyH1Ta Ha TeppuTopun BopoHexckol obnacTu.
OCHOBHbIMV MaTepvanamMmu Ans UCCNEA0BaHNS MOCAYXUAN y4eTHO-OTHETHbIE dhopMbl Ne 12 1 Ne 30, AaHHble 1ab0PaTOPHbIX UCCNEA0BAHUIA YaCTHbIX KIMHUK
1 couManbHO-TUMIMEHNYECKOrO MOHUTOPUHIA. BbINONHEH aNnaeMmnonormieckunii aHanma ¢ NpuMeHeHeM pPeTPOCMEKTUBHOMO MeToAa, MPOBEAEHO PaHXNPOBaHVe
TEPPUTOPWIA MO Pa3NNYHBIM NOKa3aTEeNsM, MPUMEHEH METOL, KOPPENSLMOHHOrO aHanmaa. OnpeneneHbl YPOBHM 3a60MeBaEMOCTH, a TakXe PaioHbl BbICOKOrO
pucKa B OTHOLLEHMM aneprim4eckoro pyH1Ta (MonMHO3a) Cpeay BCex rpymn HaceneHust 3a nepuog ¢ 2012 no 2021 r. OnpeneneHa CTpyKTypa aspoannepreHos,
BbISIB/IEHHBIX B HACTHbIX YHPEXXAEHNAX 30PaBOOXPAHEHVIS, BbINO/HEHO UCCEA0BaHNE HAMOMHEHUS LITATHbIX AO/MKHOCTEN BpaYeli-anneprofioroB B rocyAapCTBEHHbIX
yqpexaeHnsix BopoHeckon 06nacTu, BbisiBNEHbl 3Ha4MMble (hakTopbl OKPY>KaloLLel cpefipl. BbisBNeHHblE 0OCOBEHHOCTM pacnpOCTpaHeHUs!, AMarHOCTUKM
1 perncTpaummn anneprmyeckoro pyHuTa Ha Tepputopum BopoHexxckoi 061acTi MoryT BbiTb MCMOMb30BaHb! 4SS COBEPLUEHCTBOBaHMS NPOMUNaKTUHECKIX
MEPOMPUSATUIA B OTHOLLIEHWW JAHHOW annepronatonorim.
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The importance of the issue of allergic diseases can hardly be
overestimated considering high prevalence of such disorders
[1]. The most common manifestation of allergy is represented
by rhinitis, the role in etiology of which can be played by various
agents from the environment: pollen, dust, household, animal,
fungal, insect agents [2, 3]. Detriment of the patients’ quality
of life together with substantial cost of treatment and prevention
make the research focused on this disorder more and more
relevant every year [4, 5].

Despite the fact that allergy occupies a significant position in
the overall morbidity structure, there are still significant differences

between the statistically recorded and undocumented cases
[6, 7]. The existence of various statistics systems makes
it impossible to reflect the true picture of incidence among
various population groups [8, 9]. A significant place in detection
of allergic diseases is given to private medical practice, however,
the data acquired by this healthcare sector are not available
for full-fledged statistical analysis [10].

The impact of environmental factors of the allergic diseases
is examined from different perspectives. The climate change
and the increase in the levels of pollutants in ambient air
result in the altered pathogenesis of allergic reactions [11-13].
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Accumulation of adverse factors reducing the human body
resistance becomes possible in the urban environment, where
intense anthropogenic activity is observed [14-16].

In this regard, the study was aimed to determine the factors
affecting the incidence, detection, and registration of cases
of allergic rhinitis in the Voronezh Region.

METHODS

The study was carried out in the Voronezh Region in 2012-2022.
A retrospective method was used to analyze statistical forms
Ne 12 “Information on the number of disorders reported
in patients living in the service area of medical institution” and
Ne 30 “Information on the medical institution”. The territories
were ranked by the incidence rate of pollinosis (number of
cases per 1000 population), forest cover (% of land area
covered by forests), long-time annual average levels of nitrates
in drinking water (mg/dm?) and food products (mg/kg) by
entering the values in the Morbidity Rate Ranking software
(Burdenko Voronezh State Medical University; Russia). The
data of laboratory allergy tests provided by private clinics were
analyzed.

Statistical processing of the results was performed using the
My Office Standard software package (New Cloud Technologies;
Russia). The correlation analysis method involving calculation
of the Pearson correlation coefficient (r) was applied, along with
assessing the significance of differences between the incidence
rate of pollinosis and the forest cover, presence of ragweed,
and meteorological phenomena using the Student’s t-test (f).
The differences were considered significant when the statistical
error probability was below 5% (p < 0.05). The data were
presented as the mean (M) and error of the mean (m).

RESULTS

Assessment of statistical forms has confirmed annual recording
of the cases of allergic rhinitis (pollinosis) in the Voronezh
Region. The differences in incidence rate between the districts
of the region are reported for all population groups. According
to the ranking of territories, high risk of the disease based
on the incidence rate in adult population is reported for eight
districts, while that based on the incidence rate in children and
adolescents is reported for seven districts (Table 1).

OPUTMHAJIbHOE MCCJIEQOBAHNE

The following incidence rates per 1000 population were
assigned high rank in each group: 1.43-3.99 cases, 5.16-12.02
cases, and 3.3-6.63 cases for adults, adolescents, and
children, respectively. Match of the data of the territories with
high risk of the disease for the studied groups was reported
for the Ramonsky District, where the long-time annual average
incidence of pollinosis per 1000 population was 2.24 cases
for adult population, 6.14 cases for adolescents, 4.23 cases for
pediatric population.

Assessment of the data of statistical form Ne 30 “Information
on the medical institution” showed that in the studied period
the maximum staffing level of allergists in public institutions
was achieved in 2016: 29.25 staffing positions, 12.8% of
which were not occupied by physicians of appropriate specialty.
The averaged data show that 15.23% remain unoccupied every
year. The thorough assessment of the report form revealed
the lack of staffing positions of allergists in public medical
institutions in 30 districts of the region out of 31, as well as
in two administrative territories out of three. It was found that
there were physicians of this specialty in the Liskinsky District
and in the city district of Voronezh.

[t should be noted that allergic rhinitis recorded in the
report form Ne12 is a disorder caused by plant pollen. That is
why the cases of rhinitis of other etiology are not reflected in
statistical documents.

The structure of aeroallergens causing allergic rhinitis
in the population of Voronezh Region was assessed based
on the data of laboratory testing for IgE provided by private
clinics. A total of 100,000 tests were performed during
the studied period, among them more than 20,000 were
positive. The allergens contributing to pollinosis were
detected more than 13,000 times. The tests for IgE against
pollen allergens were positive in more than 6000 cases. IgE
against house dust allergens were identified in more than
4000 blood tests. Molds as allergic agents were identified
in about 2000 tests. Statistical analysis showed that pollen
allergens constituted a significant part of the structure of all
aeroallergens. The next place was occupied by house dust
allergens, while mold allergens were the least abundant
(Fig. 1).

Among positive tests for plant pollen allergens, the leading
place was occupied by allergens from birch and ragweed
(Fig. 2). The other allergens from pollen of trees and grass

Table 1. Territories at high risk based on the incidence rate of pollinosis (number of cases per 1000 population)

Adult population
LTAAI (M + m)

Adolescents
LTAAI (M £ m)

Pediatric population
LTAAI (M + m)

Kamensky District
(3.84 +0.15)

Talovsky District
(10.6 + 1.42)

Bogucharsky District
(6.44 + 0.19)

Verkhnemamonsky District
(3.07 + 0.04)

Bogucharsky District
(8.9 £ 0.47)

City district of Voronezh
(5.13+0.12)

Ertilsky District

Borisoglebsky District

Ramonsky District

(2.57 + 0.05) (6.7 +0.14) (4.23 £ 0.31)
Ramonsky District Ramonsky District Liskinsky District
(2.24 £ 0.04) (6.1 +0.62) (4.03 + 0.06)
Ostrogozhsky District Semiluksky District Povorinsky District
(2.08 + 0.02) (4.9 + 0.47) (3.98 + 0.15)
Paninsky District Kamensky District Ertilsky District
(1.52 + 0.02) (4.5+1.14) (3.87 + 0.09)
Povorinsky District City district of Voronezh Kashirsky District
(1.47 + 0.06) (5.3+£0.12) (3.68 + 0.38)
Liskinsky District
(1.44 £ 0.01)

Note: LTAAI — long-time annual average incidence.
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ORIGINAL RESEARCH

. Pollen allergens

. Mold allergens

. House dust allergens

Fig. 1. Laboratory tests for significant aeroallergens — data provided by private clinics (%)

constituted a smaller fraction of the structure of specific IgE
detection in blood.

Due to identification of priority pollen allergens, we performed
search for the data on the quantitative distribution of significant
plants across the territory of Voronezh Region. The regional
forest cover assessment data confirmed a considerable spread
of plants capable of causing the symptoms of allergic rhinitis
[17]. Birch was among the major forest-forming tree species
in the region [18]. Ranking the district of the region by forest
cover made it possible to determine the territories where birch
was most likely to grow (Table 2).

The search for correlation between the incidence rate
of pollinosis and the forest cover revealed a significant
correlation between these characteristics (r = 0.45 at test. =2.79 >
t. =2.31 for pediatric incidence and r = 0.44 at test. =2.74 >
t.. = 2.31 for adolescent incidence).

No less important is ragweed as a more aggressive allergic
agent growing in 19 districts of the region, as well as in the
city districts of Voronezh and Borisoglebsk [19]. The presence
of ragweed also significantly correlates with the incidence of
pollinosis among children and adolescents (r = 0.42 at test. =
2.61>t  =231forchidrenandr=0.50artest. =3.22 >t =
2.31 for adolescents). The correlation between the forest cover,
presence of ragweed, and the incidence of pollinosis among
children and adolescents of the Voronezh Region is moderate.

The spread of plant pollen is strongly influenced
by meteorological conditions. It is well known that pollen
spreads over vast distances in dry, windy weather, and vice
versa, the spread slows down when it’s calm, rainy, and the air
humidity is high [20]. We assessed air temperature and rainfalls
reported in the Voronezh Region throughout the studied period.

The studied meteorological phenomena were characterized
by uneven distribution in the assessed period. To search for
the correlation between the incidence rate of pollinosis in the
population and the selected meteorological factors, we decided
to analyze the months of predominant pollination of allergenic
plants, from early spring (March) to mid-fall (October).

The correlation analysis performed revealed a strong
correlation between air temperature and pediatric incidence
in territorial aspect (= 0.78 att,, =3.03 >t_ =2.3, p < 0.09).
When assessing the correlation between the rainfalls and the
incidence, the decrease in pollinosis rate with increasing amount
of rain was observed, however, this correlation was not significant,
which could be due to the need of recording the rainfall frequency.

Not only meteorological phenomena are important, but also
the ambient air condition, since air pollution can affect both
plant allergens through precipitation of hazardous substances
onto pollen grains and humans through reduction of their
resistance [21-23]. Contamination with airborne pollutants
in the Voronezh region was recorded throughout the assessed
period. Furthermore, the diversity of pollutants and districts,
where the excess of MPC was recorded, was significantly
reduced by the year 2022. Suspended solids in ambient air
were the only pollutant recorded throughout the studied period.
This indicator exceeded maximum permissible concentration
in all the territories, where there were monitoring sites, except for
Ostrogozhsky District, where non-compliance with the suspended
solids standard was reported in 2009 for the last time.

Human body can be also adversely affected through
drinking water and food products. The social and hygienic
monitoring data indicate high levels of contamination of these
media with such pollutants, as nitrates.

Il Birch
B Orach

. Ragweed
Oak tree

B Hazel tree

Fig. 2. Structure of pollen allergens — laboratory tests performed by private clinics (%)
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Table 2. Territories with high forest cover, %

OPUTMHAJIbHOE MCCJIEQOBAHNE

District Forest cover
Ramonsky 29.7
Bobrovsky 25.4

Bogucharsky 21.2
Talovsky 19.8
Pavlovsky 19.7
Liskinsky 18.1
Khokholsky 17.5
Buturlinovsky 16.3
Novousmansky 16.2
Povorinsky 15.6

The long-time annual average nitrate level in drinking water
of the Voronezh Region is 12.2 + 2.7 mg/dm?®. Five territories
of the region rank high by the levels of studied contaminants.
The highest levels of nitrate pollution are found in the Ramonsky
District (566 mg/dm?d).

The nitrate contamination of food products in the Voronezh
Region also reaches considerable levels. Contamination of fruit
and vegetables is reported annually, it is found in 92.4% of the
tested samples. Ranking the territories of the region by the
long-time annual average nitrate contamination levels allowed
us to distinguish five districts, where the nitrate levels in fruit
and vegetables exceeded 198.3 mg/kg. Such districts include
Verkhnemamonsky District (236.39 mg/kg), Rossoshansky
District (251.02 mg/kg), Repyovsky District (216.65 mg/kg),
Khokholsky District (207.83 mg/kg), and Pavlovsky District
(201.14 mg/kg).

DISCUSSION

The review of official statistics revealed the lack of full-fledged
recording of various allergic rhinitis forms. Despite significant
contribution of pollen allergens to the structure of arroallergens,
house dust and molds also contribute to the development
of symptoms worsening the quality of human life and leading
to substantial economic costs. Assessment of the spread
of allergenic plants, meteorological conditions and the
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SPECIALTY "PREVENTIVE MEDICINE": FROM APPLICANT TO SPECIALIST
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Preserving and strengthening the health of the population of the Russian Federation is impossible without ensuring sanitary and epidemiological welfare. Furthermore,
the staff shortage of preventive medicine specialists is observed in a number of regions, along with the decline in popularity of this specialty among applicants
manifesting itself in the lower number of applications and the lower average USE scores of admitted students together with the lower passing scores in educational
institutions. The study was aimed to assess the social and psychological portrait of the student studying at the faculty of preventive medicine and his/her motivation
for further professional activity. The anonymous online questionnaire survey of 153 students showed that only 57.5% of students made a conscious choice
of profession, 54.3% remain confident in their choice throughout the learning process, 28.8% doubt their choice, and 16.9% would never do the same choice.
A total of 34.0% respondents are concerned about the success of their employment. At the same time, the majority of students show good academic performance,
while career orientation and competitiveness are the major factors that drive their successful study.
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CMNEUNATIBHOCTb «MEOUKO-NPO®PUJTAKTUHECKOE OEJ1I0» — OT ABUTYPUEHTA O CMNELUNANNCTA

O. M. LWenenesa™, E. C. lepacumosa, M. U, YypunmH
Kypckuin rocyaapCTBEHHbIN MEAVLIMHCKWIA yHBEpCUTET, Kypck, Poccns

CoxpaHeHue 1 yKpennenne 300poBbs HaceneHns Poccuiickoin ®efepaliin HEBO3MOXKHO 6e3 06eCneHeHNsi CaHUTaPHO-3MMAEMUONOMMHECKOro 6naronony4ms.
[Mpy aTOM B psife PervioHoB HabMofaeTCs KaapoBbli AeULT CNeumanicToB MeanKo-NPOMUIaKTUHECKOro fena, a B 06pa3oBaTerbHbIX OpraHM3aumsax —
CHIDKEHME MOMYSPHOCTY 3TOW CreLManbHOCTV Cpeamn abuUTypreHTOB, NPOSIBASIOLLEECS YMEHBLLIEHNEM Y1CNa NOAABAEMbIX 3asIBIEHUN, CH/KEHVEM CPEAHErO
6anna EIS nocTynmBLLMX 1 MPOXOAHbIX 6anno.. Liensio ncenenoBanns 66110 U3yHnTb CoLmabHO-MNCUXONOrMHYECKNIA MOPTPET CTYAEHTOB hakynsTeTa MeaMKo-
NPOMUNaKTUHECKOro Aena 1 KX MOTUBaLMIO K AaNibHENLLIEeN NpodecCoHaIbHON AeATeNbHOCTU. AHOHUMHOE OHaH-aHKeTYPOoBaHne 153 CcTyaeHTOB nokasasno,
4YTO OCO3HaHHbIA BLIOOP NMpodeccun caenamm Tonsko 57,5% obyqarowmxcs, 54,3% COXpaHsoT YBEPEHHOCTb B CBOEM BblOOpe B npoLecce obyqeHus, 28,8%
COMHEBalOTCA B cAenaHHoM Bblbope, a 16,9% Hukorga He noBTOpuAn 6bl Takoi BbiGop. Y 34,0% OnpOLLEHHbIX BbisiBNieHa 06eCMOKOEHHOCTb MO MOBOAY
yCMeLHOCTH ByayLLero TpyAoyCTponcTBa. [Mpy STOM 60MBLLMHCTBO OBYHaOLLMXCS VMEIOT XOPOLLYIO YCNeBaeMOCTb, @ OCHOBHbIMM (hakTopamu, CTUMYAMPYIOLLAMM
NX K YCMELLHON y4ebe, SBAsoTCS KapbepOOPUEHTUPOBAHHOCTb 1 KOHKYPEHTHOCTIOCOBHOCTb.
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Training of specialists at the medical universities undergoes
significant changes in the context of modernization
of educational and healthcare systems. In today's reality,
high demands that can be hardly met due to lower relevance
of the specialty and lower quality of applicants are placed
on the educational institutions as providers of skilled and
competent specialists. While the interest of applicants in the
clinical medicine specialties remains constant or even grows,
the relevance of specialties 32.00.00 “Health Sciences and
Preventive Medicine”, including specialty 32.05.01 “Preventive
Medicine” has been decreasing noticeably in recent years,
despite the demand for specialists [1]. Admission to the

specialty “Preventive Medicine” is often based on the leftover
principle [2], since applicants and students do not consider
their future work as prestigious.

The Kursk State Medical University has been training
specialists in this field since 1998, satisfying the need of its
own and neighbouring regions for personnel. In recent years,
a progressive decrease in the applicants’ interest in the
specialty has become relevant. This was especially evident
during the admission campaign 2023 due to amendments
to the “Procedure for Admission to Study in Accordance with
the Higher Education Programs — Bachelor's Programs,
Specialty Programs, Master's Programs” and introduction
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of priority system at the stage of application for study [3].
Thus, the decrease in the number of applications for this
specialty within the framework of general competition
by 32.9% relative to the previous year was reported during the
admission campaign 2023. Furthermore, among applicants,
less then 12.0% marked “Preventive Medicine” as top priority,
and the highest USE scores of applicants with such top priority
was only 230. This, students with high scores gave top priority
to the clinical medicine specialties.

The development goals of healthcare in the Russian
Federation are increasing population, life expectancy, healthy
life expectancy, decreasing mortality and disability rates,
respect for the rights of citizens in the field of health protection,
and ensuring state guarantees related to these rights [4]. These
goals cannot be achieved without the population’s adequate
sanitary and epidemiological welfare ensured by specialists
in preventive medicine. Training of highly qualified personnel
is an essential condition for ensuring sanitary and epidemiological
welfare, as reflected in the roadmap for the development
and consolidation of the system of federal state sanitary and
epidemiological surveillance for the years 2021-2028 [1, 5].
This task can be implemented only in case of close cooperation
of the educational institutions and institutions of Rospotrebnadzor
when conducting career guidance activities, selecting trained
applicants, and communicating at the stage of educational
program realization.

The study was aimed to create the social and psychological
portrait of the student studying at the faculty of preventive
medicine of the Kursk State Medical University and assess his/
her motivation for professional activity.

METHODS

The study was conducted in October 2023 through anonymous
online questionnaire survey performed using Yandex Forms
(Yandex; Russia), which reduced the likelihood of intentional
falsification of the results by the respondents aimed at getting
approved by the academic staff. The study involved
153 1s-6""-year students studying at the faculty of preventive
medicine of the Kursk State Medical University, which
accounted for 92.0% of the total sample. Among them
34 (22.0%) were males and 119 (78.0%) were females. The
sample was representative and characterized the overall structure
of students studying at the faculty of preventive medicine.

The questions to be included in the questionnaire were
selected based on the literature review. The questionnaire
comprised three sets of questions: the first set was about
the respondents’ socio-economic status, the second was
about professional self-determination, and the third was about
personal characteristics.

Statistical data processing was performed by standard
methods using the MyOffice Standard software package (New
Cloud Technologies; Russia).

RESULTS

The questionnaire survey has vyielded the following socio-
economic characteristics: 43.1% of the respondents live in the
student dormitory, 36.6% rent accomodation, 11.1% live with
their parents, 9.2% have their own housing. A total of 4.6%
respondents are married. The respondents have reported their
financial status as good (46.4%) and satisfactory (40.5%); 7.2%
have reported excellent and 5.9% have reported bad financial
status. The majority of students (70.0%) fail to combine study
with work. Slightly less than a third of respondents combine
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educational activities with work: 5.0% (5"-6"-year students)
work in the Center for Hygiene and Epidemiology as middle-
level medical personnel, another 25.0% work in the areas not
related to their future specialty. The vast majority of students
admitted to the faculty are graduates of comprehensive school
(8.0%), 12.4% are graduates of medical colleges, 0.6% already
have higher education.

When assessing professional self-determination, it was
found that slightly more than a half of students (57.5%)
consciously, voluntarily chose their profession, 22.9% followed
the advice of their parents, relatives or teachers, and one fifth
(19.6%) came quite by accident, since the USE score was
not enough for admission to the clinical medicine specialties.
Furthermore, currently 77.8% of the respondents like their future
specialty, 3.9% do not like it, while 18.3% of the respondents
have not come to a firm conclusion.

When answering the question “Would you choose this
specialty again?”, 28.8% found it difficult to answer, 16.9%
were sure they would never repeat the same choice, and
54.3% were sure that their choice was correct. Moreover,
34.0% of the respondents feel insecure about the possibility
of future employment by specialty, 10.5% have never thought
about the employment, and 55.5% of the respondents are
confident in the prosperous outcome of emloyment. It should
be noted that 42.4% of the student sample have entered the
university to receive targeted training that guarantees their
future employment.

When assessing educational process as a whole, only
a tenth of respondens (10.5%) reported they did not like study
at the university. Among causes of such negative responses
(multiple selection), the respondents reported high workload
(42.0%), didactive nature of teaching (9.0%), “poor” educational
process organization (schedule, in-class lectures, “floating” start
of intermediary classes) (23.0%). Among other causes, 10.5%
of the respondents reported a large number of “unnecessary”
academic disciplines and insufficient (in their opinion) duration
of practical training.

As for their academic performance, 15.0% of the
respondents reported it was excellent, 64.1% reported it was
good, 20.9% reported it was satisfactory, which was confirmed
by objective academic performance indicators. The average
students’ score for the last five years based on the interim
assessment results is 4.2 + 0.2 points (M + o). Motivation for
educational activity is provided in Fig. 1.

As is well-known, studies at the university go hand in hand
with the socially useful and research activities. The survey
results have shown that less than one third of the respondents
have a proactive stance and are engaged in extracurricular
areas of university life: 32.0% participate in community activities
(volunteering, working in the trade union committee, student
council, etc.), while 29.0% are engaged in research activities
on their own initiative. The first place in the structure of low
level of participation in the above activities is occupied by the
lack of time reported by 36.0% of the respondents. No interest
in public affairs is reported by 17.7% of the respondents,
in research activity — by 26.2%; 9.2% of students believe that
public affairs are futile, 5.2% believe that research activities
are futile. Other reasons for community activities are reported
by 37.1% of the respondents, while that for research activities
are reported by 32.6%.

When characterizing psychological climate in the team and
interpersonal relationships between students and students and
teachers, we can say that these are beneficial. Thus, 96.7%
of the respondents assessed their relationships with teachers as
good or satisfactory, while poor relationships were reported only
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Fig. 1. Motivation for successful learning (multiple selection)

by 3.3%. The fact attracts attention that students appreciate
more positive personal characteristics of teachers (multiple
selection), such as sincerity, honesty, empathy (92.8%), while
profound professional knowledge is ranked first by 58.8%
of the respondents and pedagogical exaction is ranked first
only by 14.4%. Only 2.0% of the respondents report poor
relationships between students; furthermore, opinions of fellow
students are important for 54.0% of the respondents, and
nearly three-quarters of respondents (74.5%) rely on their help.
The respondents believe that the main factors contributing
to success in various spheres of life and to general well-being
include the ability to adjust, good health, diligence, integrity,
as well as proper goal setting (96.1-97.4% of the respondents),
while social status, help of relatives, relationships, money are
considered important by 75.8-81.0% of the respondents.
Significance of various factors is provided in Fig. 2.

High-quality acquisition of knowledge is possible only
with the properly organized leisure time. When assessing
their leisure activity, the respondents were offered to choose
up to three most frequent types of free time activities. According
to the survey results, more than a half of students prefer
to pursue a hobby (54.9%) and meet up with friends (54.2%)
in their spare time; a small number of students (3.9-9.8%) prefer
outdoor recreation or watching TV. The complete distribution
pattern for the leisure activity types is provided in Fig. 3.

DISCUSSION

According to the questionnaire survey results, the socio-
economic characteristics of the sample of students studying

at the faculty of preventive medicine are generally compliant
with the data of similar studies involving medical students:
the sample is represented by graduates of schools, females;
the vast majority of nonresident students lives in the dormitories;
about a third have their own income due to combining study
with work; the vast majority is not married [6, 7].

The analysis of consciousness of the choice of specialty has
shown that there is high percentage of casual people among
students. Assessment of the impact of educational process
on the attitude towards future profession has revealed
anupward trend in the number of students who like the profession.
However, the share of students concerned about their choice
is higher than that among students of clinical medicine specialties
[7]. This category of students requires special attention of both
academic staff and potential employers, since targeted work
with the category makes it possible to motivate students to stay
in the profession.

The final result of professional self-determination, starting
as early as at school, is largely dependent on the students’
satisfaction with educational process. It should be noted that
just a small portion of the respondents does not like to study
at the university. The main cause of negative response to the
educational process is represented by high workload that
is typical for training at medical universities [7, 8]. Furthermore,
the students are not satisfied with practical classes: both
duration and process of practical training. Despite the fact that
the educational program is compliant with the requirements
of the federal state educational standard in terms of structure
and size, real organization of practical training of future
sanitary physicians and epidemiologists faces great difficulties
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due to current legislation on inspecting. Reduction of the
overall number of inspections associated with moratorium
on inspections is combined with the right of the inspected
objects to restrict the access of individuals not listed in the order
on inspection. Thus, students can be forced into the situation,
when they are unable to take part in the on-site control and
monitoring activities throughout practical classes and have
to limit themselves to working with documents. The above
limitations impose extra responsibility regarding the use
of practice-oriented and simulation training methods during
practical training on the educational institution.

When assessing the factors driving students towards
successful learning, career orientation and future competitiveness
attract attention, while approval from close and distant people
plays no important role. Such characteristics are typical fot the
majority of Generation Z representatives, along with high levels
of pragmatism and individualization [9]. Academic success
of the majority of students is accompanied by little interest in the
socially useful and research activities. On the one hand, this can
be caused by the lack of time resulting from high educational
workload, while on the other hand this can be explained by the
Generation Z representatives’ relative reticence and difficulty
talking face-to-face, which limit social activity, as well as by inability
to focus their attention for a long time against the background
of strive for quick decision making and yielding the results [9],
which is unusual for research work. Furthermore, the students
largely rely on their own strength instead of outside assistance,
when trying to achieve good results.

The study participants’ predominant orientation towards the
teachers’ positive personal traits (kindness, empathy, sincerity,
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tolerance) instead of expertise results from psychological
characteristics of modern youth (high levels of sensitivity and
anxiety, low levels of stress tolerance), as well as from the decline
in authoritarian stance of the “know-it-all teacher” due to easy
availability of information on the Internet [9, 10].

Respondents consider the main difficulty in organizing
leisure time to be the lack of free time, which is typical for
studying at a medical university. The leisure activity types are
generally similar to that in other medical students [11].

CONCLUSIONS

The resulting social and psychological portrait of the student
studying at the faculty of preventive medicine is indicative
of career orientation in combination with the need for psychological
comfort, good financial position, rapid achievement of results,
as well as from the desire to be independent. The large share of
casual people, who doubt the right choice of specialty, can lead
to withdrawal from the profession both during training and
and after getting the diploma, which can further exacerbate
the existing staffing shortages. High levels of responsibility
of a specialist in preventive medicine, the lack of visualization
of performance indicators, not always positive attitude of
society towards the activities of the service run counter the
beliefs of today's generation of young people [12]. The findings
should be considered when planning career guidance work
with potential applicants and students in order to motivate
them to stay in the profession. Furthermore, the authorities
should consider the change in psychological attitudes and
values when planning targeted training of specialists,
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as well as the issue of expansion of suppertive measures
for both employer-sponsored students and young specialists.
Presumably, the experience of the Rural Doctor program
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PSYCHOPHYSIOLOGICAL FEATURES OF STUDENTS AT DIFFERENT
RISK OF INTERNET-ADDICTIVE BEHAVIOR
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Internet addiction is a behavioral problem that is rapidly growing increasingly widespread, especially among higher education students. This study aimed to profile
psychophysiological characteristics of students at different levels of risk of developing behavior-modifying internet addiction. We invited 261 students and established
their levels of internet addiction using the Chen Internet Addiction Scale, then formed two groups: group 1 — students showing no signs of internet addiction; group
2 — students prone to internet addiction. Students' mental and social health and quality of life were assessed. Compared to the participants from group 1, group 2
students were found to exhibit 1.7 times more intense compulsive symptoms, 1.5-fold stronger withdrawal and tolerance symptoms, and had intrapersonal/health
issues and time management problems that were 1.3 and 1.4-fold more grave, respectively; all these factors contributed to their predisposition to internet addiction.
The risk of internet addiction in group 2 externalized as greater irritability (1.5-fold higher than in group 1), resentment (1.4-fold higher), feelings of guilt and hostility
(1.3-fold more intense), verbal aggression (1.2-fold), stress (1.3-fold), anxiety and negative emotional experiences (1.2-fold), and 1.2 times lower quality of life in terms
of its psychological component. The resulting data suggest the need for prevention measures designed to reduce the risk of internet addiction through management
of negative emotional states in students with the help of socio-psychological inventory.
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NCNXOPN3NOJIOr'MYECKNE OCOBEHHOCTU CTYAEHTOB C PA3HbIM YPOBHEM
PUCKA MHTEPHET-SABUCUMOI'O NOBEAEHUA

H. M. Cetko', O. M. XXgaHosa'=, A. I. CeTko?

" OpeHBYpreknin rocyaapCcTBEeHHbIN MeauUMHCKUA yHuBepceuTeT, OpeHbypr, Poccus
2 GepepasnbHbl HayYHbIA LEHTP rureHbl nvenn @. @. Spurcmana, Mockea, Poccus

VIHTepHeT-3aBNCYMOCTb — 3TO MOBefeHYecKas Npobnema, YPoBeHb PACTPOCTPAHEHHOCTN KOTOPOW CTPEMUTENBHO YBENMYMBAETCS, OCOOEHHO Cpeay CTyAEHHYECKON
Monogexu. Llensto nccnenoBanns 6bino yCTaHOBUTL MCUXOMU3NONOrMYEcKe OCOBEHHOCTM CTYAEHTOB C Pa3HbIM YPOBHEM pUCKa UHTEPHET-3aBUCUMOrO
nosefeHns. Y 261 cTydeHTa BbINMONHWUAN AMArHOCTUKY MHTEPHET-3aBUCUMOCTU MO OMPOCHWKY «Lllkana MHTepHeT-3aBncMMOCTN YeHa», nocne Yero Oblim
cdhopMmpoBaHbl ABe rpynnbl: 1-9 rpynna — CTyAeHTbl 6e3 MHTEPHET-3aBMCUMOro MOBEAEHUs, 2-9 rpyrnna — CTYAEHTbl, CKIIOHHbIE K (POPMMPOBaHMIO
VIHTEPHET-3aBMCUMOCTU. OLEHVBAIM NCUXNHECKOE 1 COLMAbHOE 300POBbE, KA4YECTBO »KN3HW CTYAEHTOB. YCTAHOBMEHO, YTO Y CTYAEHTOB 2- rpynmbl CKIIOHHOCTb
K UHTEPHET-3aB1CUMOMY MOBEAEHMIO (DOPMMPOBaiach 3a CHET yBenmyeHst B 1,7 pa3 BbIPaXKEHHOCTV KOMMYIbCUBHbIX CUMITOMOB, & TakXKe CYMIMTOMOB OTMEHbI
1 TonepaHTHocTM — B 1,5 pasa, BHYTPUIMHYHOCTHBIX NpobnemM v Npobnem, CBA3aHHbIX CO 300poBbeM, — B 1,3 pasa, Npobfem ynpasfeHns BpemeHem —
B 1,4 pa3a no cpaBHeHMIO CO CTyaeHTammn 1-1 rpynnbl. Mpy 3TOM PUCK PasBUTVISH MHTEPHET-3aBVICYMOCTU Y CTYAEHTOB 2-1 MpYMbl XapakTepu3oBasiCsi MOBbILLEHVEM
pasnpaxutensHocTv B 1,5 pasa, 0buabl B— 1,4 pasa, YyBCTBa BUHbI 1 BpaxxaebHocT — B 1,3 pasa, BepbanbHoi arpeccun — B 1,2 pasa, cTpecca — B 1,3 pasa,
TPEBOXKHOCTY U HEraTUBHbIX SMOLIMOHATbHBIX MepexmBaHnini — B 1,2 pasa, a TakKe CHUPKEHVIEM MCUXONOrMHYeCKOro KOMMOHEHTa kadecTsa »wu3Hn B 1,2 pasa
Mo CpaBHEHWMIO CO CTyAeHTamu 1-4 rpynnbl. [onyyYeHHble JaHHble ONPeaenstoT HeOOXOAVMOCTb NPOMUNAKTNHECKIX MEPONPUSATIIA, HANPaBEHHbIX Ha CHKEHWE
prcKa pas3BUTUS UHTEPHET-3aBUCUMOCTI NMOCPEACTBOM COLMATBHO-TMICUXOMOMMHECKOM KOPPEKLIMN HEraTUBHBIX SMOLIMOHABHBIX COCTOSIHWIA Y CTYAEHTOB.

KnioyeBble cnoBa: CTyfeHTbl, HTEPHET-3aBVICUMOCTb, LUKAIa UHTEPHET-3aBUCHMOCTI YeHa, arpeccrBHbIE 1 BPaKAeOHbIe peakLn, TREBOXKHOCTb, HeratTviBHbIe
3MOLMOHaTbHBIE MEPEXMBaHWS, CTPECC, CoLMarbHOe 3[0P0BbEe, KaYeCTBO XKIUBHM

Bknap aBtopoB: H. 1. CeTko — KOHLenuust 1 amsanH nccnefoBanus, pegaktnposanve; O. M. XKpaHoBa — HanvcaHve TekcTa, cbop n obpaboTka
MaTtepuana, ctatnctndeckast 06pabotka; A. I CeTKo — HarmmcaHvie TeKCTa, PefakTMpOBaHNe; BCe aBTOPbl — YTBEPXXAEHNE OKOHYaTENIbHOro BapaHTa CcTaTby,
OTBETCTBEHHOCTb 3a LIENIOCTHOCTb BCEX YacTen CTaTbu.

CobnofeHne 3TUYEeCKMX CTaHOapToOB: MCCrefoBaHWe MPOBEAEHO B COOTBETCTBUM C MPUHLUMNAMK XenbCUHKCKON Oeknapauuv (Poptanesa, 2013).
OT Kax[oro y4acTHMKa UCccnefoBaHnst Nony4eHo MMCbMeHHOe [OOPOBONIbHOE MHPOPMUPOBaAHHOE Cornacue.
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Over the past decades, internet and smartphones have grown Used properly, internet gives quick and easy access
increasingly relied on throughout the world, and became toinformation, entertainment and social contacts, and simplifies
an important part of modern life [1]. According to the statistics, communication. However, this environment is becoming not
in 2021, almost 4.6 billion people accessed internet [2]. only a space of opportunities, but also that of risks, including
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the risks of destructive and autodestructive behavior. Excessive
and uncontrolled use of internet is associated with development
of internet addiction and mental health problems [3]. Internet
addiction is a behavioral problem that has gained greater
scientific recognition over the past decade; some researchers
call it "the 21t century epidemic" [4]. According to scientific
data, Internet addiction is a non-chemical behavioral addiction
stemming from human-machine (computer-internet) interaction
with the following psychopathological symptoms: excessive
use of internet associated with lack of control over screen time;
neglect of work/study that degrades academic performance
and productivity; irresistible obsessive desire to use internet;
neglect of social life and search for social connections lacking
in real life online [5-10].

Higher education students are particularly prone to developing
behavior-modifying internet addiction. In medicine and
healthcare, internet helps to practice evidence-based medicine,
conduct research and training, access medical and online
databases, treat patients in remote areas. The web is also
used for academic and entertainment purposes. At the same
time, limited or non-existent parental control, lifestyle of higher
education students, use of internet in the context of studies
(from preparations of projects to communication with peers
and professors), its exam anxiety and stress relieve potential,
as well as a primitive understanding of leisure time and lack
of opportunities to realize intellectual and creative potential
create risks of development of internet addiction.

This study aimed to profile psychophysiological characteristics
of students at different levels of risk of developing behavior-
modifying internet addiction.

METHODS

This was a cross-sectional study that involved 261 medical
students of 5" and 6™ years, 196 female and 65 male,
conducted during the classroom studies period. To be included,
participants had to sign the informed consent to examination.
Chronic diseases and mental disorders were the exclusion
criteria. The required sample size was not calculated in advance.

We used the Chen Internet Addiction Scale (CIAS) modified
by K.A. Feklisov and V.L. Malygin [11] to assess the attitude
of participants towards internet. The scale consists of
6 subscales that score compulsive symptoms (Com; obsessive
desire to go online); withdrawal symptoms (Wit; peculiar
to cessation of use of internet, associated with discomfort);
tolerance symptoms (Tol; gauged by time online needed
to achieve satisfaction); intrapersonal issues and health
problems (IH); quality of time management (TM). Summed up,
Com + Wit + Tol scores allow calculation of the integral (key)
symptoms of internet addiction (IA-Sym), and IH + TM scores
yield the internet addiction-associated problem indicator value
(IA-Rp). The sum total of points scored on all CIAS subscales
reflects the examinee's current status, which can be one of the
following: 27 to 42 points — no internet addiction; 43 to 64
points — propensity to internet addiction/preaddictive stage;
65 points and above — diagnosed internet addiction.

Seeking to determine the specifics of the risk of internet
addiction in group 1 (no internet addiction) and group 2 (prone
to internet addiction), we analyzed the participants' mental
and social health, and quality of life. The study did not include
a control group of students suffering from internet addiction
because they were too few.

To assess the participating students' mental health, we used
the Buss-Durkee Hostility Inventory (1957) as standardized
by AA. Hwan, Yu.A. Zaitsev, Yu.A. Kuznetsova (2005).
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To measure their anxiety, negative emotional experiences
and cognitive activity in everyday and academic lives, we
used the Spielberger State-Trait Anxiety Inventory as modified
by A.D. Andreeva (1988). Their stress was gauged with
the help of PSM-25 (Psychological Stress Measure scale).
The participants' social health was explored with the help
of E.V. Tsikalyuk questionnaire [12], which includes 25 questions
in five blocks: block A — social adaptation, block B — relationships
with others, block C — social activity, block D — attitudes
to social norms, block E — value orientations; the scores are
used to calculate the social health coefficient (Csh) by the
following formula:

C,=(eA+B-D-2eF)25,

Furthermore, a score from 1.5 to 2 points means a high level
of social health and a prosocial type of functioning; from 0.5
to 1.4 points corresponds to an average level of social health
and a conformal type of functioning; from —-0.4 to 0.4 points
translates into a low level of social health and inert social
functioning; from —1.4 to —0.5 points signals of poor social
health, asociality; and score from -2 to —1.5 points alarms
of social illness, antisociality. As for the quality of life, we
evaluated it using the MOS-SF-36 questionnaire by J.E. Ware
(1992), as modified by V.R. Kuchma, E.l. Shubochkina,
E.G. Blinova et al. (2016). The resulting points could fall into
one of three tiers: 100 to 70 points meant that the participant
found the quality of life good, 70 to 50 — satisfactory, below
50 points — unsatisfactory.

For statistical data analysis employing parametric methods
of medical statistics, we used StatTech v. 3.1.8 (StatTech; Russia).
Kolmogorov-Smirnov test enabled verification of normalcy
of distribution; the resulting data distributed normally, and were
presented as arithmetic means (M) and arithmetic mean errors
(m). Calculating the Student's t-test for independent samples,
we compared selected means, and subsequently established
the level of statistical significance (p). The differences were
considered significant at p < 0.05. To uncover the relationship
between the studied psychophysiological indicators and internet
addiction criteria, we applied the Pearson's chi-squared test (p)
and established the determination coefficient (R).

RESULTS

We found only 1.5% of the participating students to have
internet addiction, with 44.5% of the sample prone thereto
(group 2) and 54.0% showing no signs thereof (group 1). Group 2
had 1.5-fold greater CIAS scores than group 1 (61.4 + 1.16
vs. 34.7 + 0.83 points, p < 0.05). As for the internet addiction
symptoms, the scores in group 2 were 1.6 times higher than
in group 1 (30.7 = 0.69 vs. 19.5 + 0.61 points, p < 0.05), and
the former also scored 1.4 more points for problems related to
internet addiction than the latter (20.7 + 0.70 vs. 15.2 + 0.43
points, p < 0.05). Considering other indicators, in comparison
to group 1, group 2 had the compulsive symptoms score
1.7 times higher, that describing withdrawal symptoms and
tolerance — 1.5 times higher, and gained 1.3 times and 1.4
times more points for intrapersonal/health-related issues and
time management problems, respectively (Fig. 1).

Likely, maladaptive use of internet triggered aggressive
behavior in group 1 (78.7% of participants), while students from
group 1, on the in contrary, suppressed aggressive and hostile
reactions (41.9%) (Fig. 2).

Therefore, compared to group 1, group 2 exhibited 1.5-fold
higher level of irritability, 1.4-fold higher level of resentment,
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Fig. 1. Com — compulsive symptoms subscale; Wit — withdrawal symptoms subscale; Tol — tolerance symptoms subscale; IH — intrapersonal/health-related

problems subscale; TM — time management subscale

1.3-fold higher level of guilt and hostility, 1.2-fold higher level
of verbal aggression (Table 1).

Compared to group 1, group 2 had more students exhibiting
high level of physical aggression (2.7 times more), high level
of irritability (2.0 times more), high level of resentment (1.7 more),
high level of guilt and indirect aggression (1.4 times more), and
high level of verbal aggression (1.3 times more).

Moreover, compared to group 1, in group 2, we registered
15.1% higher level of anxiety in everyday life, 13.0% higher
level of studies-related anxiety, 13.7% higher level of negative
emotional experiences in everyday life, 13.3% higher level
of studies-related negative emotional experiences (Table 2).

In group 2, 22.6% of students had a high level of everyday
life anxiety and 48.1% — studies-related anxiety. In group 1,
these figures were 6.7% (high level of everyday life anxiety)
and 26.7% (high level of studies-related anxiety), respectively.
As for everyday life negative emotional experiences, the shares
of those that exhibited high level thereof were 37.0% in group
2 and 20.0% in group 1; studies-related negative experiences
were reported to be high by 18.5% of group 2 participants and
no one in group 1. These figures may explain why, compared
to group 1, group 2 had 1.8 times less students exhibiting
everyday life high cognitive activity, and 1.2 times less students
highly active in their studies.

Considering aggression, anxiety and negative emotional
experiences, group 2 scored 1.3 times more stress points than

10.7%

Group 2 10.7%

Group 1

group 1 (79.7 + 6.32 vs. 62.5 = 4.84 points, p < 0.05). From
the viewpoint of the level of stress, 60.4% of group 2 students
and 79.3% of group 1 students had low level thereof, 22.2%
of group 2 students and 20.7% of group 1 students — moderate
level, and as for high level of stress, it was established in 17.4%
of group 2 students and no one in group 1.

One of the typical negative consequences of internet
addiction is social isolation, deteriorating social functioning
[4-7]. The scores reflecting social health did not differ
significantly between the two groups: 0.8 + 0.09 in group 2 and
1.0 £ 0.05 in group 1 (p = 0.05). This makes the overall social
health of the sample average, with social functioning conformal,
characterized by latent rejection of the social environment;
it is also likely that the students' behavior tends to change under
pressure exerted by their social group. However, despite most
participants being average in terms of social health (77.8%
of group 2 and 89.5% of group 1), only 5.6% and 10.5%
of students of groups 2 and 1, respectively, had social functioning
at a high level, i.e., capable of adapting easily in Osocial
environments, while 16.7% of group 2 students registered poor
social health, indicating the risk of social maladjustment and
social passivity of students.

The resulting objective data that describe the state of mental
and social health of students are reflected in their subjective
assessments of own health and quality of life in general. It was
found that the quality of life indicators recorded in group 2 were

0% 20% 40%
B Adequate manifestation of aggression

Fig. 2. Distribution of students by manifestation of aggression (%)

H Suppression of aggression

60% 80% 100%

l Aggressive behavior
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Table 1. Indicators of aggressive and hostile reactions, groups 1 and 2
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M+m Degree of severity of aggressive and hostile reactions (%)
Indicators Group -
(points) Low Moderate High

1st 3.7 £ 0.42 58.1 19.3 22.6
Physical aggression

2nd 3.8 +£0.47 4.3 35.7 60

1st 3.3 +0.37 22.6 54.8 22.6
Indirect aggression

2nd 3.7+0.33 7.2 60.7 32.1

1st 3.8 +0.48 19.3 35.5 45.2
Irritation

2nd 5.8 + 0.37* - 10.7 89.3

1st 2.0+ 0.26 48.4 16.1 35.5
Negativism

2nd 2.0+ 0.25 46.4 10.7 42.9

1st 2.5+0.38 41.9 38.7 19.4
Resentment

2nd 3.5+ 0.37" 143 53.6 32.1

1st 3.2+ 0.30 16.2 41.9 41.9
Suspicion

2nd 3.9 +0.37 3.6 50 46.4

1st 4.9 +0.37 9.7 41.9 48.4
Verbal aggression

2nd 5.9 + 0.42* 7.2 321 60.7

1st 4.4 +0.31 16.2 29 54.8
Guilt (autoaggression)

2nd 5.7 + 0.33* 71 17.9 75

1st 5.6 + 0.60 6.5 22.6 71
Hostility index

2nd 7.4 +0.65" - 10.7 89.3

1st 11.9 + 0.81 - 6.5 93.5
Aggressiveness index

2nd 13.4 +£0.93 - 71 92.9
Aggressive motivation 1 12.4 £1.02
level 2nd 15.4 + 1.00*

Note: * — p < 0.05 in comparison of the data describing both groups.

significantly inferior to those registered in group 1: on the pain
intensity scale — by 13.0%, vitality scale — by 16.2%, social
functioning scale — by 16.3%, role-based emotional functioning
scale — by 33.0%, mental health scale — by 15.0%, integral
psychological health scale — by 19.7% (Table 3).

A noteworthy fact is the two-fold difference in the number
of students in groups 1 and 2 that considered their psychological
health as unsatisfactory: 37.5% and 78.6%, respectively.

Analysis of the data given in Table 4 reveals a significant
moderate correlation between compulsivity and irritability

Table 2. Personal qualities indicators, groups 1 and 2

score (r = 0.68 + 0.097) and scores reflecting resentment
(r=0.67 = 0.097), guilt (r = 0.63 + 0.102), verbal aggression
(r=0.67 + 0.098). Withdrawal symptoms scores correlated with
those describing stress (r=0.52 + 0.112), vitality (-=—-0.61 £ 0.104),
role-playing emotional functioning (r = —-0.61 + 0.104), mental
health (- = —0.60 + 0.105), psychological component of health
(r= -0.66 + 0.098). We identified a moderate correlation
between the tolerance irritability scores (r = 0.66 + 0.099),
guilt (r=0.60 = 0.105), resentment (r = 0.70 + 0.094), hostility
(r = 0.68 + 0.096), anxiety (r = 0.57 = 0.116) and negative

M+m Degree of severity (%)
Indicators Group .
(points) Low Moderate High
Everyday life

1st 18.5+0.88 53.3 40 6.7
Anxiety

2nd 21.8 + 0.80* 14.8 63 22.2

1st 31.2+£0.85 6.7 40 53.3
Studies-related

2nd 29.7 +0.76 3.7 66.7 29.6
Negative emotional 1st 20.1 +1.08 43.3 36.7 20
experiences 2nd 23.3 + 0.90% 7.4 55.6 37

Studies-related

1st 20.0 = 1.09 30 43.3 26.7
Anxiety

2nd 23.0 + 0.68* 18.6 33.3 48.1

1st 29.4 +0.98 3.4 53.3 43.3
Studies-related

2nd 29.2 +0.78 3.7 59.3 37
Negative emotional 1 11.7+£0.44 633 36.7 -
experiences 2nd 13.5 +0.73* 40.7 40.7 18.6

Note: * — p < 0.05 in comparison of the data describing both groups.
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Table 3. Quality of life indicators, groups 1 and 2

M+m Satisfaction with quality of life (%)
Scales Group -
(points) Good Satisfactory Unsatisfactory

1st 93.1 +1.55 100 - -
Physical functioning

2nd 94.6 + 0.39 100 - -
Role-based physical 1 78.1+3.51 75 25 -
functioning 2nd 69.6 + 5.80 64.3 21.4 14.3

1st 91.3 +2.11 100 - -
Pain scale

2nd 79.4 + 4.65* 71.4 14.3 14.3

1st 63.0 + 3.50 37.5 37.5 25
General health status

2nd 64.2 + 2.57 35.7 42.9 21.4

1st 66.9 + 3.14 50 37.5 12.5
Vitality scale

2nd 56.1 + 2.68* 14.3 57.1 28.6

1st 84.4 +2.92 87.5 12.5 -
Social functioning scale

2nd 70.7 + 3.15* 57.1 28.6 14.3
Role-based emotional 1 70.9 +6.30 50 25 25
functioning 2nd 47.5 + 6.64" 28.6 14.3 57.1

1st 63.5 + 3.08 25 50 25
Mental health

2nd 54.0 + 2.85* 14.3 429 429
Physical component of 1 54.6 +0.93 - 75 25
health 2nd 52.8 +1.12 - 85.7 14.3
Psychological component 1 48.7 +1.80 - 62.5 37.5
of health 2nd 39.1 + 1.86* - 214 78.6

Note: * — p < 0.05 in comparison of the data describing both groups.

emotional experiences (r=0.62 + 0.103), stress (r=0.62 + 0.103),
social health (r = -0.61 + 0.104), vitality (- = -0.64 + 0.101)
and psychological component of health (- = -0.62 + 0.103).
The scores reflecting intrapersonal problems correlated with
everyday life (r = 0.62 + 0.103) and studies-related anxiety
(r = 0.67 = 0.103), stress (r = 0.63 + 0.102), social health
(r=-0.65 + 0.101), social functioning (r = —0.67 + 0.098), role-
based emotional functioning (r = -0.65 + 0.100), mental health
(r=-0.66 + 0.099) and psychological component of health
(r = -0.60 + 0.105). Time management values correlated with
social health (r = -=0.65 + 0.101), vitality (r = —=0.68 + 0.096),
social functioning (r = -0.67 + 0.098), role-based emotional
functioning (r=-0.67 + 0.097), mental health (r=-0.67 + 0.097)
and psychological component of health (= -0.73 + 0.090).

DISCUSSION

Multiple studies indicate that internet addiction has many
negative consequences [6-10, 13-24]. The key health risks
associated with maladaptive use of internet are eye strain
(computer visual syndrome) and stress of the musculoskeletal
system (pain in the neck, back, hands), involuntary rejection of the
most important healthy lifestyle components (proper diet, physical
activity, outdoor walks, sleep, leisure activities) [6-10,13-21].
In addition, escape from the real life complicates interpersonal
relationships, entails loss of friends, problems in family functions,
and leads to social maladaptation of students [6-10]. The desire
to spend more and more time online, neglecting educational
activities, and an obsessive wish to use internet become the main
reasons behind loss of interest in everyday life and studies, as well
as poor academic performance [6-10]. Ultimately, excessive use
of internet translates into mental health problems such as stress,
anxiety, depression, and social dysfunction [22-24].

This study found that aptitude to internet addiction
in group 2 was characterized by the development of compulsive

symptoms, which were 1.7 times more intense than in group 1;
withdrawal symptoms and tolerance, which were 1.5 times
stronger; intrapersonal issues and health-related problems,
which were by 1.3 more severe; and time management
problems, which were 1.4 times more complicated. Against the
background of development of symptoms of internet addiction,
more than half of the students of group 2 registered a high level
of irritation (89.3%), verbal aggression (60.7%), feeling of guilt
(75.0%); 22.0 to 48.1% of the participants had a high level
of anxiety, 18.6% to 37.0% — experienced negative emotional
experiences. High level of stress was registered in 17.4% of the
students, 16.7% of them suffered social health deterioration,
and for 78.6%, psychological component of the quality of life
was declining.

Currently, there are only rudimentary internet addiction
prevention efforts realized in Russia, especially concerning
hygienic training and education. Young people are not aware
of the basics of internet addiction prevention, and parents and
teachers do not focus on the development of safe internet
use skills in young people. In addition, the data from research
activities and statistics have not been aggregated, i.e., it is
impossible to assess the extent of internet addiction and
the level of its severity among young people, which would
allow identification of prevention priorities. The primary factor
complicating the assessment of prevalence of internet addiction
is lack of a unified classification of its types and degrees.
As a result, the data collected in studies are very contradictory.
For example, study [25] concludes that 2.3% of medical
students show signs of internet addiction, and 13.9% of the
sample had more serious respective problems. Another study
[26] stated that 8.2% of the participating medical students
had a pronounced and stable form of internet addiction.
A study that involved medical students from Minsk has shown
62.5% of them to have internet addiction of low degree, 30.4%
of average degree, and 4.4% of high degree [27]. In Moscow,
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Table 4. Correlation of internet addiction criteria and psychophysiological indicators (units)

Internet addiction indicators
Psychophysiological

indicators Com Wit Tol H ™ IA-Sym IA-Rp Overgl"'écm

Physical aggression 0.09 = 0.131 0.10 = 0.131 0.03 +0.131 -0.06 + 0.131 0.16 + 0.130 0.09 = 0.131 0.06 + 0.131 0.08 = 0.131
Indirect aggression 0.12 = 0.130 0.25 +0.127 0.13 £ 0.130 -0.04 +0.131 0.12 £ 0.130 0.19 +0.129 0.05 + 0.131 0.15 = 0.130
Irritation 0.68+0.097* | 0.32:0.240" | 0.66 +0.099* 019+0.129 | 0.31+0.125" | 0.68+0.096* | 0.29+0.126"* | 0.68=0.097*

Negativism 0.03 = 0.131 0.07 = 0.131 -0.13 + 0.131 -0.04 + 0.131 0.01 = 0.131 0.01 = 0.131 0.01 +0.131 0.01 + 0.131
Resentment 0.67+0.097* | 0.09+0.131 0.70 = 0.094 022+0.128 | 0.27+0.127* | 0670097 | 0.29+0.126"* | 0.60+0.105*
Suspicion 0.12+0.130 0.04 = 0.131 0.28 = 0.126™ 023+0.128 | 0.32+0.125" | 0120130 | 0.32=0.124" | 0.22+0.128
Verbal aggression 0.67+0.098" | 0.13+0.130 0.14 = 0.130 -0.03 + 0.131 0.1+ 0.131 0.20 +0.129 0.05 + 0.131 0.16 = 0.130
Feeling of guilt 0.63+0.102* | 0.28+0.126" | 0.60 +0.105" 0.37+0.122" | 0.32+0.125" | 0.65+0.100° | 0.60+0.105° | 0.67 +0.098"
Aggressiveness index 0.22+0.128 0.21+0.128 0.13 £ 0.130 -0.04 + 0.131 0.18 = 0.129 0.21+0.128 0.07 + 0.131 0.17 £0.129
Hostility index 0.22 +0.128 0.03 + 0.131 0.68 +0.096* | 0.25+0.127"* | 0.32+0.124™ | 063+0.102* | 0.34+0.123" | 069 +0.095*
Aggressive motivation level | 0.30 + 0.125"** 0.24 +0.128 0.23 +0.128 0.05 £ 0.131 0.25 + 0.127*** 0.29 + 0.126*** 0.18 £ 0.129 0.26 + 0.127***
‘ I 0.28+0.126 | 0.18+0.129 0.57 = 0.116* 0.62+0.103* | 0.24+0.128 0.61+0.104* | 063+0.102° | 0.64+0.101"
Anxiety I 0.15+0.130 0.19+0.129 0.18+0.129 0.67+0.103* | 0.12+0.130 0.20 £ 0.129 0.23+0.128 0.23+0.128
| -015+0.130 | -0.23:0.128 | -0.16+0.130 -020+0.129 | -0.19+0.129 | -021:0.128 | -023:0128 | -0.24+0.128

Studies-related

I -0.04+0.131 | -0.04+0.131 ~0.05 + 0.131 -0.01+0.131 | -0.02+0.131 | -002:0.131 | -0.05+0.131 | -0.010.131

Negative I 0.20 = 0.129 0.16 + 0.130 0.62 + 0.103"* 0.07 + 0.131 0.11 +0.131 0.22 +0.128 -011+0.131 | 019+0.131
z,'::,f::,‘,iles I 019:0.129 | 0.25+0.127™ | 0.27 +0.126" 0.20 +0.129 0.18+0.129 | 027+0126™ | 022:0.128 | 0.27+0.126"
Stress 0.33+0.124" | 0.52+0.112% 0.62 = 0.103"* 0.63+0.102* | 0.30+0.125" | 0640101 | 063=0.102* | 067 +0.098*
Social health -021+0128 | -0.15+0.130 | -0.61+0.104* | -0.65+0.101* | -0.65+0.101 | -0.30+0.126"* | -0.65+0.100* | -0.64 = 0.101*
Physical functioning 0.09+0.130 | -0.07 +0.130 0.09 = 0.130 -020+0.130 | -0.08+0.130 | -0.09+0.130 | -0.16+0.130 | -0.01+0.130
2‘:;’:;?1?:: physical 0.06+0.130 | -0.11+0.131 ~0.14+0.130 -024+0.130 | -0.24+0.131 -011+0.130 | -0.26+0.131 | -0.24+0.130
Pain scale 0.15 + 0.129 0.13 + 0.130 0.11 + 0.130 0.22 + 0.130 0.09 + 0.131 0.15 + 0.132 0.17 +0.130 0.18 + 0.130

General health status -0.07 +0.12 -0.13+0.13 -0.10£0.12 -0.18+0.13 -0.18+0.13 -0.11+0.11 -0.20+0.13 ~0.15 £ 0.11
Vitality scale ~051+0.113" | -0.61+0.104* | -0.64+0.101* | -0.34+0.124~ | -0.68+0.096" | -0.62+0.103" | -0.69 +0.096* | -0.64 = 0.101*
Social functioning scale 0.24+0.127" | -0.32+0.125" | -0.35+0.123* | -0.67+0.098" | -0.67 +0.098" | -0.34+0.124™ | —-0.65+0.100" | —-0.70 + 0.094"
z‘:cet'izfﬂs:: emotional 022+0.128 | -0.61+0.104" [ -0.35+0.123" | -0.65+0.100* | -0.67 +0.097* | -0.60+0.105* | -0.65+0.100" | -0.68 + 0.097*
Mental health -021+0.128 | -0.60+0.105* | -0.31+0.125* | -0.66+0.099* | -0.67 +0.097* | -0.58+0.107" | -0.69+0.095" | -0.64 = 0.101*
::;’ﬁ:fa' component of 011+0.130 | -0.11+0.130 | -013+0130 | -0.25+0.127" | -017+0.129 | -013+0130 | -024:0128 | -0.18+0.129
zfmgﬁ:fgica' component | 59, 0.126% | -0.66+0.098" | -0.62+0.103* | -0.60+0.105* | -0.73+0.090* | -0.67+0.098* | -0.65+0.100* | -0.63+0.102*

Note: * — p < 0.001 (high level of statistical significance); ** — p < 0.01 (average level of statistical significance);

ek

— p < 0.05 (low level of statistical significance);

Com — compulsive symptoms subscale; Wit — withdrawal symptoms subscale; Tol — tolerance symptoms subscale; IH — intrapersonal issues and health-related

problems subscale; TM — time management subscale; IA-Sym — key symptoms of internet addiction; IA-Rp — problems related to internet addiction; | — in everyday
life; Il — studies-related.
internet addiction was detected in 9.2% of the participating CONCLUSIONS

medical students, and 28.65% used internet excessively. In the
Udmurt Republic, internet addiction was diagnosed in 1.7%
of the invited higher eduction students, signs thereof (average
level internet addiction) in 25.7% of students, and 73.7%
of those that took part in this study were announced to have
no addiction [27]. Different internet addiction prevalence figures
indicate that registration and evaluation of this condition, and the
respective criteria, are still a problem, which points to the need
to systematize the said criteria and use a unified scientifically
based methodology when diagnosing internet addiction.

References

7. World Health Organization (WHQO). Public health implications of excessive
use of the internet, computers, smartphones and similar electronic
devices. Meeting report. 27-29 August 2014. Tokyo, Japan, 2015; 149 p.

POCCUICKNIA BECTHUK TUIMAEHBI |1, 2024 | RBH.RSMU.PRESS

Our results indicate that aptitude for internet addiction
is associated with negative changes in mental and social
health and quality of life of students. They suggest the need for
internet addiction screenings among higher education students
and vocational school students, such screenings allowing
to identify both at-risk students and internet-addicted students,
and ensure timely preventive measures aimed at correcting
psychological and social factors influencing development
of addictive behaviors.

2. Kemp S. Digital 2021. Global Overview Report. DataReportal.
Global Digital Insights [Internet]. 2021 January 27. Available from:
https://datareportal.com/reports/digital-2021-global-overview-report.



10.

11.

12.

13.

14.

15.

16.

ORIGINAL RESEARCH

Chao CM, Kao KY, Yu TK. Reactions to problematic internet
use among adolescents: inappropriate physical and mental
health perspectives. Front Psychol. 2020; (11): 1-12. DOl
10.3389/fpsyg.2020.01782.

Kuss D, Griffiths M. Internet addiction in psychotherapy. Berlin:
Springer, 2014; 128 p.

Young KS, De Abreu CN. Internet addiction. A handbook and
guide to evaluation. Hoboken, NJ: John Wiley & Sons, 2011; 314 p.
Abolghasem P, Eftekhari M, Rezania S, Jafarisani M, Soleimani R,
Khalafi A. Studying the relationship between quality of sleep and
addiction to internet among students. Nova J Med Biol Sci. 2016;
(5): 1=7. DOI: 10.20286/jmbs-050303.

Guzel N, Kahveci Y, Solak N, Comert M, Turan FN. Internet
addiction and its impact on physical health. Turk Med Stud J.
2018; (5): 32-6. DOI: 10.4274/tms}.2018.05.03.0002.

Budak E, Taymur |, Askin R, Gungor B, Demirci H, Akgul A, et
al. Relationship between internet addiction, psychopathology
and self-esteem among university students. Eur Res J. 2015; (1):
128-35. DOI: 10.18621/eurj.2015.1.3.128.

Singh A, Srivastava DK. Understanding the effect of internet
addiction on student academic engagement. Int J Inf Commun
Technol Educ. 2021; (17): 1-12. DOI: 10.4018/IJICTE.20211001.0a11.
Columb D, Keegan E, Griffiths MD, O’Gara C. A descriptive pilot
survey of behavioural addictions in an adolescent secondary
school population in Ireland. Ir J Psychol. Med. 2021; (1): 1-13.
DOI: 10.1017/ipm.2021.40.

Malygin VL, Feliksov KL, Iskandirova AS, et al., editors. Internet-
zavisimoe povedenie. Kriterii i metody diagnostiki: uchebnoe
posobie. M.: MGMSU, 2011; 32 p. (in Rus.).

Cikaljuk EV. Formirovanie social'nogo zdorov'ja studencheskoj molodezhi
v uslovijah organizacionnoj kul'tury vuza. Chita, 2013; 177 p. (in Rus.).
Dudnikova EN, Golubcova GA. Subektivnaja ocenka internet-
zavisimosti i vlijanija internet-setej na zdorov'e studentov.
Profilakticheskaja medicina. 2023; 26 (5-2): 46 (in Rus.).
Avhacheva NA. Sravnitel'naja ocenka verojatnosti razvitija
internet-zavisimosti sredi studentov-pervokursnikov i studentov-
vypusknikov. Tendencii razvitija nauki i obrazovanija. 2021; 77 (2):
147-51 (in Rus.).

Belova NV, Atroshenko IA, Kuzmina IN, Severova EA. Internet-
zavisimost' sredi studentov i rabotajushhego naselenija.
Smolenskij medicinskij al'manah. 2021; (1): 41-4 (in Rus.).
Borisova OV, Ignateva AA. Internet-zavisimost' sredi studentov
Rossii i Germanii. Mezhdunarodnyj zhurnal jeksperimental'nogo
obrazovanija. 2014; (6-1): 76 (in Rus.).

JNutepatypa

1.

World Health Organization (WHO). Public health implications
of excessive use of the internet, computers, smartphones and
similar electronic devices. Meeting report. 27-29 August 2014.
Tokyo, Japan, 2015; 149 p.

Kemp S. Digital 2021. Global Overview Report. DataReportal.
Global Digital Insights [Internet]. 2021 January 27. Available from:
https://datareportal.com/reports/digital-2021-global-overview-report.

Chao CM, Kao KY, Yu TK. Reactions to problematic internet
use among adolescents: inappropriate physical and mental
health perspectives. Front Psychol. 2020; (11): 1-12. DOl
10.3389/fpsyg.2020.01782.

Kuss D, Griffiths M. Internet addiction in psychotherapy. Berlin:
Springer, 2014; 128 p.

Young KS, De Abreu CN. Internet addiction. A handbook and
guide to evaluation. Hoboken, NJ: John Wiley & Sons, 2011; 314 p.
Abolghasem P, Eftekhari M, Rezania S, Jafarisani M, Soleimani R,
Khalafi A. Studying the relationship between quality of sleep and
addiction to internet among students. Nova J Med Biol Sci. 2016;
(5): 1=7. DOI: 10.20286/jmbs-050303.

Guzel N, Kahveci Y, Solak N, Comert M, Turan FN. Internet
addiction and its impact on physical health. Turk Med Stud J.
2018; (5): 32-6. DOI: 10.4274/tms}.2018.05.03.0002.

Budak E, Taymur |, Askin R, Gungor B, Demirci H, Akgul A, et
al. Relationship between internet addiction, psychopathology

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

10.

11.

12.

13.

14.

15.

Paviova TR, Platonova AM, Petrova DR, Ammosova Kl, Danilova MV.
Internet-zavisimost' sredi studentov medicinskogo instituta.
Medicus. 2017; 4 (16): 45-7 (in Rus.).

Tutasheva AT, Arinbaev BS, Gajnazarova RG. Internet-
zavisimost' kak glavnyj faktor gipodinamii u studentov. Vestnik
Oshskogo gosudarstvennogo universiteta. 2019; (3): 197-202 (in Rus.).
Zenebe Y, Kunno K, Mekonnen M, Bewuket A, Birkie M,
Necho M, et al. Prevalence and associated factors of internet
addiction among undergraduate university students in
Ethiopia: a community university-based cross-sectional study.
BMC Psychol. 2021; (9): 4. DOI: 10.1186/s40359-020-00508-z.
Zewde EA, Tolossa T, Tiruneh SA, Azanaw MM, Yitbarek GY,
Admasu FT, et al. Internet addiction and its associated factors
among African high school and university students: systematic
review and meta-analysis. Front Psychol. 2022; (13): 847274.
DOI: 10.3389/fpsyg.2022.847274.

Li L, Xu DD, Chai JX, Wang D, Li L, Zhang L, et al. Prevalence
of Internet addiction disorder in Chinese university students: a
comprehensive meta-analysis of observational studies. J Behav
Addict. 2018; 7 (3): 610-23. DOI: 10.1556/2006.7.2018.53.
Costa RM, Patréao I, Machado M. Problematic internet use and
feelings of loneliness. Int J Psychiatry Clin Pract. 2019; (23): 160-
2. DOI: 10.1080/13651501.2018.1539180.

Peterka-Bonetta J, Sindermann C, Sha P, Zhou M, Montag C.
The relationship between internet use disorder, depression and
burnout among Chinese and German college students. Addict
Behav. 2019; (89): 188-99. DOI: 10.1016/j.addbeh.2018.08.011.

Yucens B, Uzer A. The relationship between internet
addiction,  social  anxiety, impulsivity,  self-esteem,
and depression in a sample of Turkish undergraduate
medical students. Psychiatry Res. 2018; (267): 313-8.

DOI: 10.1016/j.psychres.2018.06.033.

Popov VI, Milushkina OJu, Skoblina NA, Tarasov AV, Markelova SV,
Lovkis AA, et al. Vlijanie ispol'zovanija social'nyh setej na
formirovanie internet-zavisimostej u studentov-medikov. Zdorov'e
naselenija i sreda obitanija — ZNiSO. 2022; 30 (8): 51-6
(in Rus.).

Moskalenko OL, Tereshhenko SJu, Jaskevich RA. Vlijanie internet-
addikcii na pokazateli depressii u studentov medicinskogo vuza.
Russian Journal of Education and Psychology. 2022; 13 (5):
118-35 (in Rus.).

Zykova JuV. Problema internet-zavisimosti u podrostkov (obzor
literatury). Voprosy psihicheskogo zdorov'ja detej i podrostkov.
2021; (4): 76-85 (in Rus.).

and self-esteem among university students. Eur Res J. 2015; (1):
128-35. DOI: 10.18621/eur|.2015.1.3.128.

Singh A, Srivastava DK. Understanding the effect of internet
addiction on student academic engagement. Int J Inf Commun
Technol Educ. 2021; (17): 1-12. DOI: 10.4018/IJICTE.20211001.0a11.
Columb D, Keegan E, Griffiths MD, O’Gara C. A descriptive pilot
survey of behavioural addictions in an adolescent secondary
school population in Ireland. Ir J Psychol. Med. 2021; (1): 1-13.
DOI: 10.1017/ipm.2021.40.

ManbirvH B. J1., ®envkcos K. J1., VickaHamposa A. C. 1 ap.,
pefakTopbl. VIHTepHeT-3aBuCUMMOe noBegeHve. Kputepun 1
MeTofbl AMarHOCTUKK: y4ebHoe nocobure. M.: MITMCY, 2011; 32 c.
Unkantok E. B. ®opmupoBaHne coumanbHOro 340poBbst
CTYOEHYECKOM MONOAEXM B YCNOBUSIX OpraHn3aLoHHOM
KynsTypbl By3a. Yunta, 2013; 177 c.

OynHvkoBa E. H., TonybuoBa . A. CybbekTuBHas oLieHka
VNHTEPHET-3aBNCYMOCTU U BISIHNSI IHTEPHET-CETEN Ha 340P0BbE
CTyaeHToB. Npodunaktnyeckas MmeanumHa. 2023; 26 (5-2): 46.
AsxadeBa H. A. CpaBHWTENbHas OLieHKa BEPOSTHOCTY Pa3BUTUS
NHTEPHET-3aBUCUMOCTW Cpean CTYAEHTOB-MEPBOKYPCHUKOB
N CTYOEHTOB-BbINMYCKHUKOB. TeHOEeHUWUM pasdBUTUS Hayku U
obpazoBaHus. 2021; 77 (2): 147-51.

Benosa H. B., AtpolleHko W. A., KyabmunHa V1. H., Ceepoga E. A.
VIHTEpHET-3aBNCMMOCTb Cpean CTyAeHTOB ¥ paboTaroLLero

RUSSIAN BULLETIN OF HYGIENE | 1, 2024 | RBH.RSMU.PRESS



OPUTMHAJIbHOE NCCJIEJOBAHNE

16.
17.

18.

19.

20.

21.

POCCUICKNIA BECTHUK TUIMAEHBI |1, 2024 | RBH.RSMU.PRESS

HaceneHns. CMOMEHCKUA MeauUMHCKUA anbMaHax. 2021; (1):
41-4.

Bopucosa O. B., VrHaTtbesa A. A. VIHTepHET-3aBNCMOCTb Cpeam
cTyaeHToB Poccun 1 FepmanHmn. MexxayHapoaHbIn >KypHan
9KCMEPUMEHTaIbHOrO 0bpasoBanus. 2014; (6-1): 76.

[Masnoga T. P, MnatoHosa A. M., lNMetposa . P, Amvocosa K. 1.,
Hannnosa M. B. VIHTepHeT-3aBMCUMOCTb Cpean CTYAEHTOB
MeauUMHCKoro nHeTuTyTa. Medicus. 2017; 4 (16): 45-7.
Tytawesa A. T., ApuHbaes b. C., larHasaposa P. I. IHTepHeT-
3aBMCUMOCTb Kak MaBHbI hakTop mMnognHaMun y CTyOEHTOB.
BecTHrk OLickoro rocyaapcTBeHHOro yHuepcuteta. 2019; (3):
197-202.

Zenebe Y, Kunno K, Mekonnen M, Bewuket A, Birkie M,
Necho M, et al. Prevalence and associated factors of internet
addiction among undergraduate university students in Ethiopia: a
community university-based cross-sectional study. BMC Psychol.
2021; (9): 4. DOI: 10.1186/s40359-020-00508-z.

Zewde EA, Tolossa T, Tiruneh SA, Azanaw MM, Yitbarek GY,
Admasu FT, et al. Internet addiction and its associated factors
among African high school and university students: systematic
review and meta-analysis. Front Psychol. 2022; (13): 847274.
DOI: 10.3389/fpsyg.2022.847274.

Li L, Xu DD, Chai JX, Wang D, Li L, Zhang L, et al. Prevalence
of Internet addiction disorder in Chinese university students: a

22.

23.

24.

25.

26.

27.

comprehensive meta-analysis of observational studies. J Behav
Addict. 2018; 7 (3): 610-23. DOI: 10.1556/2006.7.2018.53.
Costa RM, Patréao I, Machado M. Problematic internet use and
feelings of loneliness. Int J Psychiatry Clin Pract. 2019; (23): 160-
2. DOI: 10.1080/13651501.2018.1539180.

Peterka-Bonetta J, Sindermann C, Sha P, Zhou M, Montag C.
The relationship between internet use disorder, depression and
burnout among Chinese and German college students. Addict
Behav. 2019; (89): 188-99. DOI: 10.1016/j.addbeh.2018.08.011.
Yucens B, Uzer A. The relationship between internet addiction,
social anxiety, impulsivity, self-esteem, and depression in a
sample of Turkish undergraduate medical students. Psychiatry
Res. 2018; (267): 313-8. DOI: 10.1016/j.psychres.2018.06.033.
Monog B. U., MunywkuHa O. HO., CkobnmHa H. A., Tapacos A. B.,
Mapkenosa C. B., JloBkuc A. A. 1 ap. BavsHne 1cnonb3oBaHms
coupanbHbIX ceTelt Ha (hOPMUPOBAHNE NHTEPHET-3aBNCKYMOCTEN
y CTYAEHTOB-MEAVIKOB. 3A0POBbE HaceneHns 1 cpefa obutaHs —
3HuCO. 2022; 30 (8): 51-6.

Mockanerko O. J1., Tepetuerko C. 0., Ackesnd P. A. BinsiHve MHTepHeT-
aOaVKLVA Ha MoKasaTen AEMPECCV Y CTYAEHTOB MEOMLIVHCKOO By3a.
Russian Journal of Education and Psychology. 2022; 13 (5): 118-35.
3bikoBa 0. B. MNpobnema MHTEPHET-3aBNCUMOCTI Y MOAPOCTKOB
(0630p NMTEPaTypbl). BOMpochk! NCMXNMHYECKOro 300P0Bbs AETEW 1
nogpocTkos. 2021; (4): 76-85.




ORIGINAL RESEARCH

RANKING OF TERRITORIES IN THE VORONEZH REGION BY THE INCIDENCE RATES RESULTING
FROM CHEMICAL LOAD
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Numerous studies conducted by domestic and foreign researchers report the influence of environmental pollution on shaping morbidity of a population. The study
was aimed to rank the territories of the Voronezh Region by the incidence rates probably resulting from chemical pollution of atmospheric air, drinking water, soils
in residential areas recorded in 2018-2022. The districts were divided into three groups based on the long-time annual average incidence rates. The degree
of correlation between the disease entities and the chemical environmental factors was determined through correlation analysis. The findings have shown that
the city of Voronezh and Pavlovsky District are the territories at risk of the disorders with the etiology that is likely to be associated with chemical air pollution.
The territories at risk of the disorders that are likely to be associated with chemical pollution of drinking water include Kashirsky, Kantemirovsky, Olkhovatsky,
Ternovsky, Khokholsky districts, while the territories at risk of the disorders that are likely to be associated with chemical pollution of soils in residential areas
include the city of Voronezh, Borisoglebsky city district, Liskinsky and Rossoshansky districts. The situation observed in the above administrative territories requires
in-depth study of the degree of the impact of chemical factors on public health and identification of the sources of these factors. The findings can be used to develop
the guidelines on minimization of the adverse effects of chemical environmental factors on public health in the region.
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PAH>XXVPOBAHWE TEPPUTOPUW BOPOHEXXCKOW OBJTACTU MO 3ABEOJIEBAEMOCTU
HACEJNEHNSA, OBYCNOBJTEHHON XUMWUYECKOW HAIPY3KOM

. N. MexaHTbes!, A. B. EHVH2 =

" YnpaBneHne PocrnotpebHaasopa no BopoHexxckoin obnactu, BopoHex, Poccust
2 BOPOHEXCKIIN rOCyAapCTBEHHbIN MEAVMUMHCKIIA yHMBEPCUTET MeHn H. H. BypaeHko, BopoHex, Poccust

B MHOrO4/CAEHHbIX UCCNEefoBaHNAX OTEHECTBEHHbIX 1 3apYOEXHbIX YHEeHbIX OTMEYEHO BUSHVE 3arpAasHeHUs OKpy>KatoLLen cpeabl Ha opmypoBaHne
3aboneBaeMoCTV HaceneHus. Lienbto paboTbl 6bI10 parKnpoBaTb TepPUTOPUK BopoHecKon obnactv Mo nokasaTensm ypoBHA 3a00N1eBaeMOCTY, BEPOSTHO
0BYCNOBNEHHOW BAVSIHUEM XUMWHECKOIO 3arpasHeHns atMocdepHOro Bo3ayxa, NUTbEBOM BOAbI, MOYBbl CENUTEOHbIX TeppuTopwin, 3a 2018-2022 rr. PanoHbl
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OKPY>KatoLLe Cpefbl YCTaHOBMM C MOMOLLIpIO KOPPENSALMOHHOrO aHanmaa. 1o pesdynsrtatam NpoBefeHHOrO UCCNEA0BaHNS YCTaHOBEHO, YTO B BOpoHexcKom
06nacT «TeppUTOPUSMN PUCKa» MO 3ab0NIEBaHNAM, ITVONOMMHECKN BEPOSTHO CBSA3aHHBIM C XUMUHECKVM 3arpssHeHnem atMocqepHoro Bo3ayxa, ABnsioTcs
r. BopoHex v MaBnosckuin paioH. K «TeppryTopurisiv pricka» No HO3010M 1M, BEPOSITHO 0BYCNOBAEHHBIM XUMUHECKUM 3arPsi3HeHeM NUTLEBOW BOAbI, OTHECEHb!
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KniouyeBble cnoBa: rurveHa, xmmmyeckas Harpyska, 300p0Bbe HaceneHus, paH>xmposaHme TeppI/ITOpI/IVI

Bknap aBTopoB: V1. V1. MexaHTbeB — KOHLIENUMA 1 An3ariH ccnegoBaHns, coop aanHbix; A. B. EHMH — aHanna 1 nHTeprnpeTauys pedynsraTtos, 0630p nUTepaTypb,
NoAroToBKa NpoekTa pykonucy. Oba aBTopa PacCMOTPENN pedynsTaThl U 0fobpUN OKOHYaTENbHbI BAPUAHT PYKOMUCH.

><] Ons koppecnoHpeHumun: AHaper Bnagummposiy EHVH
yn. CtyneHyeckas, a. 10, r. BopoHex, 394036, Poccus; en111a@mail.ru

Cratbsl nony4eHa: 14.12.2023 CtaTtbsi NnpuHATa K nevatu: 17.01.2024 Ony6nukosaHa oHnaiH: 26.03.2024

DOI: 10.24075/rbh.2024.092

Health preservation and improvement provide the basis for
the development of the state [1]. In numerous studies, domestic
and foreign researchers report the influence of environmental
pollution on shaping morbidity of a population [2-9]. Thus,
the papers by a number of researchers report the development
of cardiovascular, endocrine, digestive system, respiratory
tract, skin disorders, malformations and cancer resulting from
atmospheric air pollution [10-12]. In particular, the situation
in the Voronezh Region is discussed, where predominance
of the contribution of chemical atmospheric air pollution
by motor vehicles over the contribution of industrial enterprises

is observed, as in many other regions [13, 14]. The papers by many
researchers report the impact of drinking water contamination
with arsenic, manganese and other substances on public
health in Dagestan, Far East and other regions of our country
[15-18]. Some papers are focused on the Voronezh Region,
where natural factors of drinking water pollution prevail (iron,
total hardness, manganese, boron, fluorine), but anthropogenic
influence, associated mainly with contamination of drinking
water with nitrates, is also possible [19, 20]. The paper [21]
discusses the issues of direct (oral) intake of hazardous
substances from soils of residential areas by children and its impact
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Table. Assessment scale for overall incidence among individuals aged 18 and older (number of cases per 1000 population)

Incidence 18 years of age and older
Low 1323.59 and below
Medium 1323.59-1559.35
High 1559.35 and above

on pediatric morbidity. Thus, the relevance of the issue
of the chemical environmental pollution impact on morbidity
of a population grows with the development of industry,
transport, and agriculture.

The study was aimed to rank the territories of the Voronezh
Region by the incidence rates probably resulting from
chemical pollution of atmospheric air, drinking water, soils
in residential areas.

METHODS

The study involved the data provided by the Center for Hygiene
and Epidemiology in the Voronezh Region on the morbidity
of a population and the results of laboratory testing of atmospheric
air, drinking water, soils in residential areas of the Voronezh
Region for the years 2018-2022.

The ranking method represented the procedure involving
determination of the long-time annual average incidence per
1000 pediatric (under the age of 14 years) and adult (18 years
and older) population; calculation of standard deviations (o)
from median values; dividing the values obtained into three
groups (low, medium, high incidence rate). To determine the
degree of the association between the disease development
and the chemical factors of atmospheric air, drinking water,
and soils of residential areas, the paired correlation coefficients
were calculated. We assessed statistical significance with
the likelihood of statistical error below 5% (o < 0.05). Calculations
were performed using the MyOffice software package (New
Cloud Technologies; Russia).

Lipetsk Region

Belgorod Region

Lugansk Region

Fig. 1. Overall incidence among adults (number of cases per 1000 population)
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Tambov Region

RESULTS

The ones related to environmental factors were selected
in the general list of the disease classes and distinct disease
entities considered based on the literature data. The list
consisted of 13 parameters: overall incidence; diseases
of blood and blood-forming organs and certain disorders
involving the immune mechanisms; ischaemic heart diseases;
asthma, status asthmaticus; pneumonia; diabetes mellitus;
diseases of the nervous system; cerebrovascular diseases;
allergic rhinitis (pollinosis); contact dermatitis; urolithiasis;
congenital malformations, deformations and chromosomal
abnormalities; malignant neoplasms.

We plotted assessment scales for the pediatric and adult
incidence rates, based on which the territories showing
consistently high incidence rate, i.e. territories at risk,
were identified. The assessment scale for overall incidence
of individuals over the age of 18 is provided in the Table, while
ranking of territories by these indicators is presented on the
map (Fig. 1).

Thus, high overall incidence among adults was reported
in eight studied administrative territories out of 33, specifically
in Bogucharsky, Vorobyovsky, Kamensky, Liskinsky, Novokhopyorsky,
Repyovsky, Khokholsky districts and the city of Voronezh.
Overall incidence among children was high in the Borisoglebsky
city district, Petropaviovsky, Repyovsky, Semiluksky districts and
the city of Voronezh, i.e. in five territories of the region out of 33.

It should be noted that high incidence of several diseases
was reported for the majority of studied districts of the Voronezh

Volgograd Region

I high (1559.35 and above)
[ ]medium (1323.59-1559.35)

[ low (below 1323.59)

Rostov Region
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Fig. 2. Correlation between pediatric incidence of asthma and atmospheric air pollution

Region. Thus, high pediatric incidence of six disorders is reported
for the city of Voronezh, Semiluksky, and Kalacheyevsky
districts, while that of five disorders is reported for Bobrovsky,
Petropaviovsky, Rossoshansky, and Ternovsky districts. High
incidence of three disorders among adults is registered in the
city of Voronezh. High adult incidence of five disease entities
is reported for Verkhnemamonsky, Repyovsky, Novokhopyorsky,
and Ertilsky districts.

Analysis of the correlation with the atmospheric component
of chemical load revealed a strong significant correlation of the
pediatric (children under the age of 14) incidence of asthma
(correlation coefficient r = 0.76, t,, = 6.5 >t = 1.96, p < 0.05)
(Fig. 2) and a moderate significant correlation of the adult
incidence of nervous system diseases (correlation coefficient
r=0.38,t,=225>t  =1.96,p <0.05). Moderate significant
correlations of the pediatric and adult incidence of contact
dermatitis with the water component of the load are reported
r=041,1t, 6 =252>1t, =196 and r = 034, t, =
2.03 >t . = 1.96, respectively, p < 0.05). Moderate significant
correlations of the component of industrial pollution of soils with
the pediatric incidence of cerebrovascular diseases (r = 0.4,
t,=248>t . =1.96,p <0.05) and nervous system diseases
(r=034,t,=201>t  =1.96,p <0.05) are revealed.

Based on the earlier conducted ranking of the territories
of the Voronezh Region, the city of Voronezh and Pavlovsky
District were considered to be the territories at risk based
on the chemical atmospheric air pollution; the city of Voronezh,
Bobrovsky, Kantemirovsky, Kashirsky, Olkhovatsky, Ternovsky,
Khokholsky districts were the territories at risk based on the
drinking water pollution; the city of Voronezh, Borisoglebsky
city district, Liskinsky, Podgorensky, Rossoshansky districts
were considered to be the territories at risk based on chemical
pollution of soils in residential areas.

Our study has shown that the territories at risk based on the
atmospheric component of chemical load, specifically the city
of Voronezh and Pavlovsky District, are also the territories with
high pediatric incidence of asthma and high adult incidence

of nervous system disorders in the studied period. Among
territories with high chemical load based on the drinking water
components, the territories with high pediatric incidence
of contact dermatitis are represented by Kashirsky, Olkhovatsky,
and Ternovsky districts, while the territories with high
incidence of contact dermatitis among adults are represented
by Kantemirovsky, Kashirsky, Khokholsky districts. Among
territories with high levels of chemical contamination of soils
in residential areas, in the studied period the territories with high
pediatric incidence of nervous system disorders included the
city of Voronezh, Borisoglebsky city district, and Rossoshansky
District, while the territories, for which pediatric incidence
of cerebrovascular diseases was reported, included the city
of Voronezh, Liskinsky and Rossoshansky districts. Thus,
it is likely that the emergence of the above disease entities
in the discussed territories is associated with the effects
of chemical contamination of atmospheric air, drinking water,
and soils in residential areas.

DISCUSSION

The Voronezh Region is a territory showing high levels
of industrialization and agricultural developement. In the city
of Voronezh there are numerous enterprises, among which the
largest are JSC Il - VASO, JSC Voronezhsintezkauchuk, etc.;
there is a highly developed network of roads. In the studied
period, excesses of the annual average and maximum single
maximum permissible concentrations of hazardous substances
in the atmospheric air were identified in the city (2 MPCam for
formaldehyde; more than 1 MPCam for ozone; more than
1 MPCam, up to 3 MPCms for phenol; more than 1 MPCam for soot).

In Pavlovsky District, there is one of Europe's largest granite
mining and processing enterprises, JSC Pavlovsk Nerud.
The federal highway M4-Don passes through the territory of the
region. In the studied period, excesses of the annual average
and maximum single maximum permissible concentrations
of hazardous substances in the atmospheric air were identified
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in the district (more than 3 MPCam for formaldehyde; more
than 3 MPCtwa, up to MPCms for sulfur dioxide; more than
1 MPCam for phenol). Thus, high morbidity rate resulting from
chemical atmospheric air pollution is quite natural for these
territories.

The earlier studies of the impact of the drinking water chemical
contamination on the morbidity of a population in the region
revealed moderate significant correlations between the adult
incidence of urolithiasis and the total hardness of water
(correlation coefficient r = 0.42); between the adult incidence
of the diseases of the skin and subcutaneous tissue and the
levels of iron in drinking water (correlation coefficient r = 0.35);
the issue of the nitrate pollution of water sources in rural areas
(both centralized and decentralized) was addressed, several
cases of methemoglobinemia in children under one year of age
were identified [22]. Our study has not confirmed the relationship
between urolithiasis and the impact of drinking water. However,
the incidence of skin disorders and the issue of nitrate pollution
in certain rural areas are still relevant. Thus, in the Kashirsky
District, for which high incidence of contact dermatitis among
both children and adults has been reported, excesses of the
annual average and maximum single maximum permissible
concentrations of nitrates in the drinking water (up to 2 MPCam,
more than 4 MPCms) have been simultaneously revealed in the
studied period. The condition of soils to the great extent reflects
the condition of other media, such as atmospheric air [23].
In the Voronezh Region, excesses of maximum single maximum
permissible concentrations of benzola]pyrene in the soils
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OPINION

PULSE-WIDTH MODULATION AS A NEW HYGIENIC FACTOR DETERMINING THE VISUAL COMFORT
OF MODERN SCREENS

Kurgansky AM &<
National Medical Research Center for Children's Health, Moscow, Russia

The information revolution and intensive development of electronic devices take place in the recent decades. Furthermore, not so long ago such a hygienic factor,
as the display luminance pulse-width modulation (PWM) capable of causing visual discomfort (PWM symptoms) in individuals with increased sensitivity to visual load,
has become relevant. The main complaints include eye pain, headache, sometimes nausea, up to the inability to use such screens. Moreover, this characteristic can
be peculiar not only to LED (AMOLED, etc.), but also to IPS displays due to the presence of the LED backlight layer. No regulation of the issue has led to the emergence
of online resources on PWM and the problem of visual impairment, where users verify the data on their own, which suggests the relevance of the subject selected.
The paper reports theoretical aspects of PWM, technical characteristics of displays with PWM; the approaches to PWM measurement are described; the possible ways
to reduce visual discomfort are discussed. Furthermore, the paper describes the method to measure PWM of displays using a photo camera with the exposure time
set to 1/20 s, along with the method testing results. It has been shown that further research focused on assessing the effects of PWM on vision and the development
of the method for hygienic assessment of monitors and smartphone screens with PWM are required.

Keywords: pulse-width modulation, displays, screens, monitors, visual discomfort, visual fatigue, PWM symptoms
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LLUMPOTHO-MMNY/IbCHASA MOAYNAUMA KAK HOBbIA MMIMMEHUYECKUA ®AKTOP, OMPEAENAKOLLMN
3PUTENTbHbI KOM®OPT COBPEMEHHbIX 3KPAHOB

A. M. KypraHckuiz =

HaumoHanbHbIi MeaVLIMHCKIA UCCNenoBaTeNbCKUN LIEHTP 3A0p0Bbs AeTelt, Mockea, Poccus

B nocnenHne fecatunetns NPovcXoasdT MHPOPMaLWIOHHAS PEBOMIOLIMS U MHTEHCVBHOE Pa3BUTVIE SNIEKTPOHHbIX YCTPOWCTB. [pr STOM OTHOCKTENBHO HEOaBHO
aKTyaslbHbIM CTas TakOon MrMeHnYeckmnii hakTop, Kak LWMPOTHO-UMMNybcHas Mopynaums (LLIIM) cBeveHns gycnnees, KOTOpas MOXET BbI3blBaTb 3pUTENbHbIN
nnckomaopT (LLUM-cuHapom) y NoAei ¢ NOBbILLEHHOM YyBCTBUTENBHOCTBIO K 3pUTESNbHBIM Harpy3kam. K OCHOBHBIM »anobam MOXXHO OTHECTV 60rb B rnasax,
ronoBHble 601, MHOMAA YYBCTBO TOLLHOTI, BMIOTb A0 HEBO3MOXHOCTM NMONB30BaHUS TakUMK SKpaHamu. pr 3TOM yKazaHHas XapakTeprcTuKa sKpaHa MOXXeT
ObITb cBOMCTBEHHA He Tonbko LED (AMOLED v gp.), HO 1 IPS-grcnnesm, B CBA3W C HanM4MeM Closi CBETOAMOAHOM noacBeTkn. OTCYTCTBYE PEryMpoBaHns
3TOro BOMpoca NPUBENO K NMosiBNeHno VIHTepHET-pecypcoB, NocBsLeHHbIX LLIVIM 1 npobneme HapyLLeHUs 3peHiist, rae nofb30BaTenn yTOUHSIOT MHopMaLmio
CaMOCTOSATENBHO, YTO CBUAETENLCTBYET 00 aKkTyaslbHOCTUN BbIGpaHHOWM TeMbl. B HacTosiLLen paboTe paccMOTpeHb! TeopeTudeckime acnekTbl LLM, TexHndeckmne
xapakTepucTuki aucnnees ¢ LM, onncaHbl nogxodp! K ee sMepeHuto, MpeacTaBneHo 06Cy»KaeHNe BO3MOXHbIX MyTel CHXKEHNSA 3pUTENBHOIO AMckoMdopTa.
[MomMmMO 3Toro NpuBeaeHb! onvcaHme MeToankn nadmepeHnsa LLIVIM grucnnees ¢ nomMoLLbio hoTtoannapara ¢ BblAEP>KKOM, ycTaHoBNEHHOM Ha 1/20 ¢, 1 pedynstaTbl
anpobauyn MeToamnkm. NokadaHa HeobXoAUMOCTb AasbHENLLMX UCCRefoBaHWiA MO oLieHke BavsHKS LLIVIM Ha 3peHvie n pa3paboTke METOAVKM MIMEHNYECKO
oueHku LLIMIM-MOHUTOPOB 1 9KpaHOB CMapTgOHOB.

KntoyeBble crioBa: WVPOTHO-UMMYbCHast MOAYSLMS, AUCTNEN, 9KPaHbl, MOHUTOPbI, 3pUTENbHbIN AUCKOMAOPT, 3puTenbHoe yTomnenve, LLUM-cuHopom
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Inthe recent years, despite significant advances in the development
and design of electronic devices, thanks to which the technical
characteristics of even low-end devices have reached a decent
quality determining high processing speed and large storage
capacity that eventually have almost completely rid users
of inconvenience when using computers and smartphones,
the screen pulsation or the so-called pulse-width modulation
(PWM) has turned out to be an unexpected factor causing
severe visual discomfort in individuals showing increased
sensitivity to visual load. This issue is extensively studied
by both domestic [1-6] and foreign authors [7-11].

There are no data on the prevalence of PWM symptoms
among both children and students in the available scientific
literature, however, according to the popular science sources,
the prevalence of PWM symptoms is 10-20% [12], which
requires further investigation.

When describing the technical details, it should be noted
that there are two methods to change screen brightness. The
first approach is based on changing the screen luminance,

when the light emitted by the source is continuous. The second
approach is based on using PWM, when the light emitted
by the screen has certain pulsation frequency. This means that
there is some backlight flicker frequency (for example, 120 Hz),
which, depending on the pulse length, i.e. the time for that
the light-emitting diodes (LEDs) are turned on (on-off time
ratio), determines the resulting light intensity of screen. The
differences between the approaches are illustrated by Fig. 1.

The PWM symptoms can represent eye pain, eye fatigue,
spasm of accommodation, headache, and nausea making
it impossible to use the screen with PWM. In case of prolonged
exposure, failure of the visual system adaptation causing temporary
visual impairment can be observed.

It is important to consider that an LCD screen consists
of liquid crystals not emitting, but only transmitting light. The liquid
crystal layer has its own refresh rate (this parameter is usually
specified in the screen technical characteristics). The underlying
layer of LED backlight, in contrast, emits its own light, which
is what leads to the emergence of PWM. This means that
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Fig. 1. Comparison of different techniques to change the screen brightness — through changing luminance (on the left) and applying PWM (on the right). The figure is

taken from the free source [13].

the cause of PWM in LCD screens is the backlight flicker
[14], not the screen refresh rate. Furthermore, manufacturers
do not publish this parameter for commercial reasons, thereby
creating a certain risk for the susceptible population when
buying screens.

We have not found the reason, why the PWM technology
is used in modern screens, since, as it was mentioned above,
not all parameters are specified in the technical characteristics of
screens. There is a number of opinions actively discussed
on forums, such as 4PDA [15]: that in the recent years
manufacturers have set the goal to create the screen that can
be used in bright outdoor light and that such an innovation has
significantly increased the screen brightness characteristics.
Moreover, high screen brightness is associated with the
characteristic noise of electromagnetic origin. Thus, to reduce
the voltage resulting in such noise, manufacturers have probably
taken the path of reducing the flicker rate, and that causes
uncomfortable sensations in some proportion of the population.

The other, more grounded version is the change
of the backlight technology from luminescent to LED, which
has led to the emergence of PWM [14].

From a physiological point of view, PWM can be compared
with the critical flicker fusion frequency (CFFF), when the eye
stops recognizing pulsation with increasing frequency, and
the estimated threshold value is about 60 Hz. Furthermore,
there is a term “transient twinkle perception” (TTP) showing that
the human eye is capable of recognizing a more high-frequency
flicker under certain conditions [14].

The literature provides the data suggesting that the
recommended safe PWM threshold should not drop below 200 Hz.
Otherwise, such screens can cause visual discomfort [14].
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GOST 33393-2015 “Buildings and structures” [16] provides
a standard value of light pulsation in the workplace, which
is 300 Hz. Furthermore, on sale there are more expensive
screens with the PWM exceeding 2000 Hz that cause no
visual discomfort. This probably represents a technical solution

to the problem.

The author does not set a goal to substantiate the screen
pulsation standards. However, it can be concluded that the
screen PWM values of 100-120 Hz are undesirable and can
cause visual discomfort in the susceptible part of the population.
The paper provides the author’s opinion about the main available
methods to assess PWM that is based on the results of testing
the PWM measurement method by taking pictures of the screen
in dynamics and the literature data.

Methods to determine PWM of the screen

The method developed by enthusiasts and distributed via
Internet [17], which can be also found on the web-site
of photographer Anatoly Lupashin, is of interest. In accordance
with the method, screens of various designs (Huawei MateBook
D14, HP Pavilion 14-ec002ur, Xiaomi 11 Light 5G NE, iPhone
11, 23-inch AOC monitors) with the table displayed were used
to determine PWM (Fig. 2). The Canon EOS 2000D camera
with the exposure time set to 1/20 s was used to perform
shooting in motion (horizontal motion along the screen) aimed
to obtain blurred vertical lines of the diagnostic table (Fig. 2).
Then the image of vertical lines of the diagnostic table was
visually assessed. When there was pulsation, the alternating
light and darkened bands corresponding to the phases
of the light-emitting diode pulsation of the screen could be seen



Fig. 2. Example of the table for PWM determination by taking pictures in dynamics

on the vertical lines. To quantify PWM, the number of bands
was multiplied by the exposure time (20) to obtain the number
of pulses per second (Hz).

Determining PWM of the screen is an important problem.
The pulsation coefficient (Cp) is calculated using the following
formula:

C — max min

P 2E,

where E is luminosity (Ix). This means that the coefficient
considers luminosity values only (maximum, minimum and
average) and does not consider the oscillation frequency,
therefore, this method involving the use of luminometer-
pulsmeter is unsuitable for assessment of PWM.

Ideally, PWM should be assessed using an oscilloscope
with a photosensor capable of plotting the screen luminosity
oscillation curve. Unfortunately, such expensive units are not
included in the list of devices for hygienic assessment of video
display terminals (VDT). In this regard, in our case it was difficult
to access such equipment. Furthermore, it is hard to find
equipment of this type (oscilloscopes with photosensors) in the
free market. There are papers (for example, the post published

on Yandex Zen [18]) reporting that users have manufactured
photosensors for smartphones on their own, however, this
requires certain technical competence.

The lack of information about the presence of PWM in the data
sheets of devices, as well as the method for hygienic examination
of this factors, has led to the emergence of forums and web-
sites focused on “combating PWM” (RTINGS.com), where
enthusiasts test screens for PWM by themselves and people,
ho have faced the problem of PWM, acquire information about
the comfort of their desired device for vision, because in this
category of users buying the screen with PWM can result
in discomfort and inability to use the screen.

There are simple methods to determine PWM, such
as the “pencil test” involving “waving” pencil in front of the screen
or taking a video of the screen in the slow mode, which
reveals the characteristic bands on the screen. However, these
methods do not allow PWM quantification.

The author has tested a PWM measurement method
involving taking pictures of the screen in dynamics using
the available equipment. As a result, PWM values not exceeding
120 Hz (about 100 Hz) were obtained for the screens causing
a subjective sensation of visual discomfort (Huawei MateBook

Fig. 3. Example of taking pictures in dynamics (23-inch AOC office monitor) — no PWM
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Fig. 4. Example of taking pictures in dynamics (Xiaomi 11 Light 5G NE) on an enlarged scale — PWM of 18 bands (360 Hz)

D14, HP Pavilion 14-ec002ur). Furthermore, there was no PWM
at all or PWM exceeding 300 Hz reported for the screens
characterized by subjective visual comfort (Fig. 3, 4).

Measures to reduce visual discomfort
caused by PWM

The main measure is correct selection of monitor or replacement
of the already existing device (if there are complaints). When
using a laptop, it is recommended to connect an external
screen. However, there are some other approaches that are not
effective enough.

The method of increasing brightness to 100% can be found
on many web-sites on “combating PWM”. This, on the contrary,
makes the light emitted by LEDs almost continuous and reduces
pulsation, while the screen brightness is adjusted (reduced)
at the expense of the contrast parameter. However, such
an approach is not always effective. For example, increasing
brightness to 100% on the Huawei MateBook D14 laptop led
to the emergence of pronounced PWM and subjective
sensation of eye pain. This suggests that, despite positive
feedback from the Internet users, the approach cannot be used
for all screen types.

Another approach is based on reducing the screen luminance
through setting a dark theme of the system and browser. This
also does not ensure a 100% efficiency of reducing visual
discomfort, reducing it to some extent only.

Switching to the eye-protection mode of the monitor and
reducing screen time are the important measures.

It is preferable to buy displays with the Flicker-Free [3],
DC Dimming technology that smooth PWM [2] or the “office”
displays with reduced brightness and contrast designed
for the long-term use.
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It is important to note that PWM is not the only factor
determining visual discomfort. A combination of factors can lead
to the fact that devices with PWM and relatively equal pulsation
rate can be subjectively perceived differently. Perhaps, an important
role in this is played by the blue light, image brightness and
contrast. It is well known that adjustment of brightness and
contrast is one of the methods to reduce the PWM negative
effects [19]. Furthermore, for example, polarizing fims represent
an additional factor of the screen design capable of affecting
vision [15]. It is polarizing films pasted on the screens and
special filter goggles that have helped some users reduce visual
discomfort, which also requires further Investigation [15].

Based on the foregoing it can be concluded that the
likelihood of visual discomfort is low when using a screen with
conventional design, while the use of the innovative screen
containing LEDs is associated with the risk of severe visual
discomfort, and the leading factor is PWM.

Thus, currently, LEDs are being introduced into screen
designs everywhere, while the issue of the LEDs hygienic
assessment remains unresolved. It is important to avoid
the situations, when in pursuit of a high-quality image the technology
causing visual discomfort in the susceptible population group
is implemented. In this regard, further research in this field
is necessary, along with comprehensive assessment of the factors
determining the visual comfort of today’s screens, since different
factors can potentiate each other (for example, the combination
of pulsation with high brightness and contrast (sharpness)
of the screen, blue light), thereby causing severe visual discomfort.

CONCLUSION

Pulse-width modulation (PWM) of modern screens is a relevant
hygienic factor that causes visual discomfort in the population
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group susceptible to visual load. Moreover, the number
of domestic papers on the issue is extremely low; it is necessary
to conduct research focused on the issue. Due to complaints,
it is necessary to oblige the display manufacturers to specify
the PWM parameter in the product technical documents
at the legislative level. Furthermore, there is a need to study
the prevalence of PWM symptoms among both students and
children. Such studies combined with the analysis of technical
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