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ASSESSING QUALITY OF DRINKING WATER SUPPLY IN DIFFERENT REGIONS OF THE RUSSIAN
FEDERATION

Sazonova OV, Tupikova DS B, Ryazanova TK, Gavryushin MYu, Frolova OV, Trubetskaya SR
Samara State University, Samara, Russia

The main task of any country associated with sanitary and epidemiological welfare of population is to obtain drinking water of good quality. In the majority of
regions of the Russian Federation, quality of water taken from water sources and water supply systems is still unsatisfactory. As far as the extent of human impact
on the environment goes, the Samara region is an ecologically unfavorable part of the Volga region. With the accession of the Republic of Crimea to the Russian
Federation, the problem of water supply here has been intensified and the question of whether the drinking water corresponds to Sanitary Rules and Regulations
2.1.3685-21 and Sanitary Rules and Regulations 2.1.3684-21 arose. The purpose of the study is to analyze quality of drinking water supply in the regions of the
Russian Federation. Drinking water samples taken from the centralized domestic water supply system in the Samara urban district and Republic of Crimea were
analyzed using 20 sanitary and chemical parameters. Quality of drinking water doesn’t correspond to the requirements for oil products in all samples; the average
value of this parameter exceeded the maximum permissible limit by 0.18 mg/dm? in the Samara urban district and by 0.04 mg/dm? in the Republic of Crimea, all
the other parameters were within normal limits. However, during the comparative analysis quality of drinking water in the Republic of Crimea was insignificantly
better than in the Samara urban district. Quality of drinking water is determined with the source of drinking water supply (surface and underground). Thus, to make
the prepared drinking water normal, a respective water treating is necessary. Bad condition of water supply pipes can also produce a negative impact on quality
of water obtained by a consumer.

Keywords: drinking water, centralized water supply, municipal hygiene

Author contribution: Sazonova OV — academic advising; Tupikova DS, Gavryushin MYu — study initiation, data collection, processing of results; Ryazanova TK,
Frolova OV — design, data collection; Trubetskaya SR — analysis of sources, preparation and correction of the article.
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Federation (protocol No. 184 as of December 21, 2021). No voluntary informed consent for every participant (authorized representative) was required.

<] Correspondence should be addressed: Daria S. Tupikova
ul. Gagarina, 18, Samara, 443079, Russia; d. s.tupikova@samsmu.ru

Received: 20.04.2022 Accepted: 23.05.2022 Published online: 30.06.2022
DOI: 10.24075/rbh.2022.043

K OLIEHKE KAYECTBA MUTBLEBOIO BOAOCHABXXEHWUS PA3/TMYHbBIX PETMOHOB POCCUNCKOW
®EAEPALINA

0. B. CasoHosa, [. C. Tyrmkosa =, T. K. Pasarosa, M. tO. MasptowwmH, O. B. ®ponosa, C. P. TpybeLkas
Camapckuin rocyfapcTeeHHbI yHuBepceuteT, Camapa, Poccus

Ka4ecTBo NUTLEBOrO BOAOCHAOXEHVS SABNAETCA MaBHOW 3aaqert rocyfapcTBa No CaHUTapHO-3MMAEMUONOrMYECKOMY Bnaronony4mio HaceneHust. Ka4ectso
BOZb! M3 UCTOYHUKOB BOLOCHAOXEHNS 1 B BOLOMPOBOAHbLIX CETSX B OOMBLUMHCTBE PervioHoB Poccum mpofoskaeT ocTaBaTbCst HeyAoBNeTBOPUTENbHbIM. 10
CTeneHn aHTPOMOreHHOro BO3AENCTBIUSA Ha OKpy>KatoLLyto cpedy Camapckas 06nacTb SBASETCH OAHUM 13 3KOIOMMHECKN HEONaronosTyyHbIX ParioHOB [oBOMKbS.
[Mocne npucoeanHerust Pecnybnunkn Kpbim K Tepputopun Poccuiickon ®epepaummn npobnema BoGOCHAOKEHNA Ha 3TOW TepPUTOPUN YCUMNach, a Takke BCTan
BOMPOC O COOTBETCTBUM NUTLEBO BoAbl HopMam CaHlnHa 2.1.3685-21 n CarlMHa 2.1.3684-21. Llenb nccnenoBaHns COCTOUT B aHaNnM3e KadecTsa NTLEBOro
BoOOCHabxeHns pernoHoB Poccurckon @epepaunmn. beinm npoaHananpoBaHbl MPodbl MUTEEBOrO BOLOCHAOXKEHWS U3 LIEHTPa/IM30BAHHOW XO3ANCTBEHHO-
nuTbeBOV ceTn B I. 0. Camapa 1 Pecnybnnke KpbiM Mo 20 CaHUTapHO-XMMUHYECKM NoKadaTensam. KadecTBO MMTLEBOW BOAb! HE COOTBETCTBYET TPEOOBaHNAM MO
HedbTenpoayKTam BO Bcex Npobax, cpeaHee 3HadeHne 3Toro nokagdarens B . 0. Camapa npesbiwano yposeHb MOK Ha 0,18 mr/am®, a B Pecnybnnke KpbiM Ha
0,04 Mr/ oM®, BCe ocTaslbHble MoKasaTen Haxo4uvch B Npeaenax HopMbl, HO My CpaBHUTENTbHOM aHanM3e KadecTBO NUTLEBOV BOoAbl B Pecrybnnke KpbiM Oblio
HeaHaqMTeNbHO NyuLle, Y4eM B I. 0. Camapa. Ka4ecTBo NUTLEBON BOAbI ONPEAENAETCH NCTOYHVUKOM MUTHEBOrO BOAOCHAOKEHWSI (MOBEPXHOCTHBLIM 1 MOA3EMHbIM).
CnepoBatenbHo, 415 LOCTUXKEHVS HOPMATVIBHOMO COCTasa MPUrOTOBEHHOW NMUTBEBOW BOAb! HEOOXoAMMa COOTBETCTBYIOLLIAA BOAONOArOTOBKa. Ha kad4ecTBo
BOfb! Y NOTPEOUTENS OTPULIATENBHOE BIMSIHNE MOXKET OKasblBaTb 1 HEONAronpUATHOE COCTOSHIE TPYD pacnpenenmTensHOn ceTu.

KntoueBble cnosa: nuTbeBas BoAa, LIeHTPaIM30BaHHOE BOAOCHabXeHMe, KOMMYHasibHasa rureHa

Bknap aBTtopoB: O. B. CazoHoBa — Hay4Hoe pykosoactso; . C. Tynukosa, M. HO. MaBptoluH — MHULWATOP MccnenoBaHusi, c6op MaTtepurana, obpaboTka
pesyneratos; T. K. Pagarosa, O. B. ®ponosa — au3aiiH, coop matepunana; C. P. TpybeLikas — aHanm3 MCTOYHMKOB, NMOAroTOBKa 1 MpaBka CTaTby.

CobniofeHne 3TUHECKUX CTaHOAPTOB: VccnefoBaHe ogobpeHo aTudeckum kommtetom ®rE0Y BO Cam MY MuHagpasa Poccun (npotokon Ne 184 ot
21 pexabpst 2021 r.). [1o6poBobHOE MHPOPMUPOBAHHOE COrflache Ans KaxKAoro yHacTHUKa (ero 3akOHHOro NPeAcTaBuTens) He TpeboBaioCh.

<] Onsa koppecnoHaeHuun: Japba CepreesHa Tynvkosa
yn. larapwHa, A. 18, r. Camapa, 443079, Poccus; d. s.tupikova@samsmu.ru

Cratbs noctynuna: 20.04.2022 CtaTtbsi NpuHATa K nevatu: 23.05.2022 Ony6nukosaHa oHnaiH: 30.06.2022

DOI: 10.24075/rbh.2022.043

The key purpose of any community is to create a favorable  living environment is sanitary and epidemiological well-being
living environment so that people could live a long healthy life,  of people as a basis of national security. Nevertheless, the
and the country could ensure development of human potential.  issue of environmental pollution and protection in the Russian
One of the most important constituents of the favorable  Federation is still timely and relevant in the beginning of the
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third millennium. Provision of population with drinking water of
good quality is one of the main tasks of epidemiological welfare
and prevention of population morbidity by the country [1, 2].

In accordance with sanitary and epidemiological
requirements, drinking water should have epidemiological and
radiological safety, harmless chemical composition and good
organoleptic properties [3, 4]. According to some authors, quality
of water that comes from water supply sources and networks in
the majority of regions in the Russian Federation is still bad [5-7].

In 2014, the Russian Federation gained new territories
due to accession of the Crimean Peninsula, which is of an
important strategic and economic value. Owing to natural and
geographical peculiarities, the peninsula had the shortest water
supply as compared with other regions of Russia and the USSR.
In the 60s of the last century, the North Crimean Canal was built
to provide drylands of Crimea with water. Dnipro water from
the Kakhovka reservoir was taken to the peninsula through the
Canal that had poorly coped with the task for several decades.
Following accession of Crimea to Russia, Ukraine blocked the
Canal, and the question of fresh water became critically acute.
In the present time, hydrotechnical constructions have been
built. They took water from the Belogorsk and Taygan water
reservoirs to the North Crimean Canal. Three water intake areas
were also created in Nizhny Gorsk and Dzhankoi Districts.

According to the Agricultural Research Institute of Crimea,
over 50% water sources in Crimea do not correspond to
Sanitary Rules and Regulations 1.2.3685-21 and Sanitary
Rules and Regulations 2.1.3684-21 [8].

The Samara region belongs to heavily industrial, densely-
populated and urbanized regions of Russia. By the extent of
human impact on the environment, the Samara region is one
of environmentally unfriendly regions of the Volga River basin.
Motor vehicles have been playing the leading role in the creation
of ecological and hygienic situation in the Samara region over
the last years, as exhaust gases from these vehicles account
for 60-80% of all toxic atmospheric emissions here.

OPUTMHAJIbHOE UCCJIEQJOBAHNE

The Volga River and its tributaries, that account for more
than 38.5% of the total intake from all water sources in the
Russian Federation, experience a great anthropogenic impact.
The Samara urban area has prerequisites for a tense ecological
and hygienic environmental situation. It dictates the need for
constant surveillance over sanitary and hygienic condition of
environmental objects, including the centralized domestic water
supply system [9-11].

The sanitary and hygienic well-being of drinking water can
produce both favorable and unfavorable effects on people’s health.
Composition of drinking water influences the total health risk. Thus,
drinking water quality should be monitored on a constant basis.

MATERIALS AND METHODS

Quality of drinking water from the centralized domestic water
supply system in the Samara urban area and Republic of
Crimea (hereinafter referred to as the RC) was analyzed.

The samples were taken in summer 2021. The studies
were conducted using 20 sanitary and chemical parameters in
accordance with Sanitary Rules and Regulations 1.2.3685-21
and Sanitary Rules and Regulations 2.1.3684-21. The studies
were conducted using sanitary and chemical parameters based
on health and hygiene rules and standards. Water samples were
drawn in summer 2020-2021. The primary data were collected
and stored using Microsoft Excel 2013 (Microsoft, USA).

STUDY RESULTS

As shown in table, drinking water corresponds to the
requirements of Sanitary Rules and Regulations 1.2.3685-21
and Sanitary Rules and Regulations 2.1.3684-21 by many
sanitary and chemical parameters.

The content of oil products was higher than MPL in all
tested samples from the Samara urban area and Republic of
Crimea. This can be an indicator of non-qualitative water supply.

Table. Quality of drinking water supply in the Samara urban area and Republic of Crimea

Ser. No. Identifiable value Units of measurement MPL. (m_axim_um Qutcomes
permissible limit) Samara urban district Republic of Crimea

1 Odour points no more than 2 0 0
2 Turbidity mg/I 1.5 0.55 + 0.06 0.93 £ 0.17
3 Color degrees 20 15.6 + 3.4 119+24
4 pH value pH units 20 7.42 +0.2 7.8+0.2
5 Total hardness ° of hardness 7.0 8.2 +0.7 6.7 £ 0.2
6 Dry residue mg/dm? 1000 695 + 32 530 + 48
7 Permanganate index (Pl) mg/dm? 5.0 3.48 + 0.46 0.76 + 0.15
8 Oil products mg/I 0,1 0.28 + 0.08 0.14 + 0.07
9 Sulphates mg/dm? 500 116+ 5 137 £ 15
10 Chlorides mg/dm? 350 75+ 4 94 +2
11 if;r:g’o”ia and ammonium | /g 15 0.23 + 0.07 <0.1
12 Nitrites mg/dm? 3.0 0.014 + 0.005 0.010 + 0.005
13 Nitrates mg/dm? 45 6.2 +0.7 51+0.8
14 Cadmium mg/dm? 0.001 < 0.001 < 0.001
15 Lead mg/dm? 0.01 < 0.001 < 0.001
16 Zinc mg/dm? 5.0 0.005 + 0.005 <0.010
17 Copper mg/dm? 1.0 0.0069 + 0.0007 0.022 + 0.006
18 Arsenic mg/dm? 0.01 0.008 + 0.0004 < 0.002
19 Iron (in aggregate) mg/dm? 0.3 0.26 + 0.06 0.29 + 0.07
20 Anionic surfactants mg/dm? 0.5 0.006 + 0.001 <0.015
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ORIGINAL RESEARCH

In the Samara urban area, the average value of that parameter
exceeded the MPL by 0.18 mg/dm?. It should be noted that
according to the studies conducted at the department of food
hygiene with a course of hygiene for children and adolescents
and by Pharmatsia Research and Educational Center of the
Samara State Medical University of the Ministry of Health of
the Russian Federation, the content of oil products in drinking
water from the centralized water supply system in the Samara
urban area tends to increase.

Exceeding the maximum permissible limit of carbon
compounds in surface water and groundwater is a consequence
of industrial development and non-compliance with ecological
standards of manufacture. Dangerous compounds seep
through the soil into groundwater and contaminate the natural
sources of drinking water. Water is also contaminated with
oil products from transport activity and when artesian and
oil-bearing layers are mixed. Consumption of water with high
content of oil products increases the risk of cancer of internal
organs, diseases of digestive and endocrine systems and oral
cavity.

Within the Samara urban area, hardness values of
groundwater samples exceeded the maximum permissible
limits. Color, dry residue, permanganate index (Pl), sulphates,
chlorides and copper content were within normal hygienic
limits. PI of drinking water in the Samara urban area was 4.5
times higher than that in the RC, whereas the average values
of drinking water color and dry residue found in Samara were
1.5 times higher than the respective average values for the
analyzed samples in the RC. It is worth noting that in the
Samara urban district the values of dry residue were higher
than normal limits (1000 mg/dm?®) in areas where drinking water
is mixed with groundwater, i. e., Kuibyshevskyi district (1690.70
mg/dm?) and Ozerny village (1435.20 mg/dm?).

Water permanganate index is an indicative that the water
contains dissolved readily oxidizable organic substances. Water
color is an indirect parameter showing the presence of dissolved
organic matter, in particular, humic and fulvic acids. This can
also be indicative of technogenic-related contamination.

Dry residue characterizes the content of organic and
inorganic matter in water. High values of dry residue influence
the organoleptic indicators of water, in particular, taste. In
separate areas of the Samara urban district, high values of
mineralization by the dry residue are due to the values of
groundwater supply sources, the Samara River impact and
possible non-effective functioning of decontamination stations.

In its turn, content of sulphates and chlorides in the
analyzed samples of drinking water in the RC exceeded by 1.2
times the respective values in the Samara urban area. Content
of copper was 3 times lower in drinking water of the Samara
urban area as compared with that of the RC.
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BIOLOGICAL CONTAMINATION OF WATER IN RUSSIAN WATER BODIES AND ITS EPIDEMIOLOGICAL
SIGNIFICANCE

Evtodienko AM &=, Zdolnik TD

Pavlov Ryazan State Medical University, Ryazan, Russia

Drinking water, household water, and recreational water can be the vehicle of infections and invasions transmitted by fecal-oral route. In this paper we studied the
impact of the quality of water in water bodies on the incidence of enteric infections and invasions in the population of the Russian Federation based on the State
reports “On the State of Sanitary and Epidemiological Well-Being of the Population of the Russian Federation” issued by the Federal Center of Rospotrebnadzor
in 2011-2020. Based on microbiological parameters, the quality of water from the centralized sources of water supply in the Russian Federation corresponds
to microbiological parameters of water in waterworks before entering the distributive pipelines (3.5 and 2.9% off-nominal tests, respectively, Rxy = 0.98). Giardia
cysts were found in 0.06% of the assessed water samples collected from the centralized sources of water supply. This parameter correlates with the percentage of
off-nominal microbiological water tests (Rxy = 0.84). The values of biological water contamination tend to decrease. The incidence of acute enteric infections and
giardiasis shows a negative trend and correlates with the indicators of biological water contamination obtained for water from the centralized sources of water supply
and grade Il reservoirs. The findings, that support the literature data on the impact of biological water contamination on the incidence of enteric infections and invasions
in the population, highlight the relevance of maintaining the sanitary and hygienic condition, as well as providing thorough sanitary and hygienic control of water bodies.
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BUONOIMM4ECKAA KOHTAMUHALIMA BOAbl BOOHbIX OB BEKTOB POCCUN U EE
SAMNMMAEMNONOIMMHYECKOE 3HAYEHUE

A. M. EBroaverko =, T. [I. 300MbHNK
PagaHckuin rocyiapCTBEHHbI MEAULIMHCKUIN YHUBEPCUTET nMeHn akagemuka . T1. Maenosa, PasaHb, Poccus

Bopga nuTbeBOro, Xo3AMCTBEHHO-OLITOBOMO UM PEKPEaLMOHHOr0 BOAOMONb30BAHMS MOXET CNY>XUTb  (akTopoM nepefaqn WHMEeKUMn 1 nHBa3un C
hekanbHO-opasnbHbIM MexaH3MoM nepefadn. B paboTe ndydeHo BMsiHME KadecTBa BOAbl BOAHbIX OOBEKTOB Ha 3ab0NeBaeMOCTb HaceneHust Poccuiickoi
defepaln  KULWEYHbIMU  MHAPEKLMAMA 1N MHBa3WsiMM Mo MaTepuanam [0cydapCTBeHHbIX [0KNafoB «O COCTOSHUM  CaHUTapHO-3MMAEMMONOrMHECKOrO
6narononyynss HaceneHust B Poccuiickon ®Pepepaunn»  begepanbHoro  LeHTpa PocnotpebHaasopa Poccum 3a 2011-2020 . KadectBo Bogbl
LIeHTpanM3oBaHHOro BogocHabeHust B Poccuiickor ®eaepauiy no MUKPOBUONOrMHYECKUM NoKa3aTensiM COOTBETCTBYET MUKPOBMONOrMHECKOMY COCTOSHUIO
BOMb! HA BOAOMPOBOAHBIX COOPYXKEHUSX Neper, noaaqen B passofsLLyto cetb (3,5 1 2,9% HecTaHOapTHbIX NPOo6 COOTBETCTBEHHO, Rxy = 0,98). LincTbl namonuin
obHapy xmBanmnck B 0,06% nccnenoBaHHbIX NPo6 BoAb! LEHTPaNM30BaHHOro BoAoCHabeH!s. okasaTtenb KOppenmpyeT ¢ AoNen HeCTaHAaPTHbIX MNPO6 BOAb! MO
MUKPOBMONorni4eckm nokadarensm (Rxy = 0,84). MNMokazateny 61oNorM4eckor KOHTaMMHaLMN BOLbl BCEX MCCNEeA0BaHHbIX BOAHbIX 0OEKTOB UMEIOT TEHAEHLINIO
K CHIDKEHWIO. 3a60n1eBaeMOCTb OCTPbIMU KULLEYHBIMU MHDEKLMSMIA 1 NSIMOIMO30M XapakTepnayeTcs oTpruaTebHbIM TREHIOM, KOPPENVPYET C nokasaTensimm
610N0rNHECKOro 3arpsi3HEHN BOAb! LIEHTPaIM30BaHHOMO BOAOCHAOEHMS 1 BOLOEMOB |l kaTeropun. PesynbraTtel MCCneqoBaHns, NoaTBERKAAIOLLME AaHHbIE
nmTepaTypbl O BAMSHUM BUONOMMHYECKOro 3arpsidHeHns Boabl Ha 3a60N1eBaEMOCTb HACENeHUst KULLEYHbIMA NHEKLUMAMA 1 UHBA3UAMN, CBUOETENLCTBYIOT 06
aKTyaslbHOCTU COBMIOAEHNS CaHUTAPHO-TUMMEHNYECKIX HOPMATMBOB U TLLATENIbHOMO CaHUTaPHO-3MMAEMNONONMHYECKOro HaA30pa 3a BOAHbIMN OObEKTaMU.

KnioyeBble cnoBa: MCTOYHMKM BOOOCHAOXKEHVS, MUTbeBas BOAAd, MMKPOOMOMOrMYECKMe nokasaTtenu, 3abofieBaeMOCTb HACENeHns, OCTPble KULLEYHble
VHMEKUMN, NSMON03

Bknap aBTopoB: A. M. EBTOoaneHKo— cbop 1 obpaboTtka matepunana; A. M. EBToanerko, T. . 3ponbHnk— Hanucanve Tekcta; T. [. 300nbHUK— pefakTpoBaHme;
T. [1. 300NbHVK— yTBEPXXAEHME OKOHYATENBHOMO BapnaHTa ctaTby.

CobniofeHne 3TMHECKMX CTaHAAPTOB: A00POBOSIbHOE MHOPMUPOBAHHOE corfiacie Bbino Moy4YeHo A1 Kaxkaoro y4acTHrKa. [poBeaeHHoe necnenosaHvie
COOTBETCTBYET TpeboBaHVsM 61OMEONLINHCKOM TUKM.

D><] Ansa koppecnoHaeHumn: AHactacus MuxannosHa EBTogveHKo
yn. BbicokoBonsTHas, 4.9, . PsgaHb, 390026, Poccus; vip.evtodienko@mail.ru

Cratbs noctynuna: 20.04.2022 CtaTbsi NpuHATa K nevatu: 25.05.2022 Ony6nukosaHa oHnaiH: 30.06.2022
DOI: 10.24075/rbh.2022.046

High quality organization of water supply to the population According to SanPiN 2.1.3684-21 “Sanitary and

is essential for prevention of multiple disorders, including the
communicable diseases [1]. Numerous epidemiological data from
both past (late 19 — early 20 century) and modern periods show
the relationship between the incidence of infections and invasions
transmitted by fecal-oral route and the state of water supply [2-5].

In Russia, public water supplies are a branched network
of the water intake, water treatment, and water distribution
facilities, some of which need repair and renovation.

Epidemiological Requirements for the Maintenance of Urban
and Rural Settlements, Water Facilities, Drinking Water and
Drinking Water Supply, Atmospheric Air, Sails, Living Quarters,
Operation of Industrial, Public Premises, Organization and
Conduct of Sanitary and Anti-Epidemic (preventive) Measures”,
water from the water-supply sources can be used for drinking
and domestic use in case of compliance with the requirements
for drinking water. In case of non-compliance with the hygienic
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Fig. 1. Proportion of water samples from class | reservoirs that do not meet the standards by microbiological criteria in 2011-2020 (%).
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Fig. 2. Proportion of water samples from water works prior to their supply through the distribution network that do not meet the hygienic standards by microbiological

criteria in 2011-2020 (%).

standards of the quality of water from the water-supply sources
used as public sources of drinking water supply, water treatment
should be used to ensure the quality and safety of water in the
distribution network in accordance with the hygienic standards
[6].

The study was aimed to assess the impact of the quality of
water from water bodies on morbidity in the population of the
Russian Federation based on the analysis of the relationship
between the microbiological and parasitological parameters
of water quality and the incidence of enteric infections and
invasions in the population.

The research tasks included:

— assessing microbiological parameters of the quality of
water from the sources of domestic water supply (grade
| reservoirs);

— assessing microbiological parameters of the quality of
water in waterworks before entering the distributive
pipelines;

— assessing microbiological and parasitological
parameters of the quality of water from water-supply
sources;

— assessing microbiological parameters of the quality of
recreational water (grade Il reservoirs);

— assessing the incidence of acute enteric infections and
invasions (giardiasis) in the population.

METHODS
The study involved the use of data from the State reports

“On the State of Sanitary and Epidemiological Well-Being
of the Population of the Russian Federation” issued by the

POCCUINCKNIA BECTHUK TUIMAEHBI | 2, 2022 | RBH.RSMU.PRESS

Federal Center of Rospotrebnadzor in 2011-2020. Statistical
processing of the data was performed using Microsoft Excel.

RESULTS

According to the study, in 2011-2020, the average share of
off-nominal tests (based on the microbiological parameters of
water samples collected from grade | reservoirs) was 17.19%,
and showed a moderate downward trend (Rav.gr. = —1.28%)
(Fig. 1).

The percentage of off-nominal tests for water samples
collected from waterworks before entering the distributive
pipelines was 2.90%, and showed a pronounced downward
trend (Rav.gr. =-7.02%) (Fig. 2).

The reported decline in the share of off-nominal
microbiological tests of water samples collected from
waterworks before entering the distributive pipelines compared
to that of water from the surface water-supply sources may
be interpreted as evidence of the relatively high quality water
treatment in the majority of waterworks in Russia.

The percentage of positive tests of water samples collected
from the centralized sources of water supply was 3.50%; a
pronounced deceleration of the growth rate was observed
(Rav.gr. =-5.97%) (Fig. 3). This value is marginally higher than
the percentage of positive tests of water samples collected
from waterworks before entering the distributive pipelines,
which indicates no significant effect of the state of water
distribution pipelines on the parameters of the drinking water
microbiological quality.

Parameters of the microbial composition of water from
the centralized sources of water supply correlate with the
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Fig. 3. Proportion of water samples from the centralized water supply system that do not meet the hygienic standards by microbiological criteria in 2011-2020 (%).
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Fig. 4. Proportion of water samples from the centralized water supply system that do not meet the hygienic standards by presence of lamblia cysts in 2011-2020 (%).

microbiological quality of water in waterworks before entering
the distributive pipelines (R,, = 0.98).

Analysis of the dynamic changes in microbiological quality
of water over the past 10 years indicates a slight decline in
the share of off-nominal tests of water samples collected from
grade | reservoirs during the studied period. Furthermore, a
significant decrease in the number of positive tests of water
samples collected before entering the distributive pipelines
and from the distributive pipelines during the same time
period is observed. This may be interpreted as evidence of
the improvement in the quality of waterworks performance in
Russia over the past few years.

According to literature, chlorination and ultraviolet light that
are used to disinfect water in waterworks have a harmful effect
on the bacterial flora, however, these do not provide sufficiently
effective Giardia cyst inactivation [7, 8]. Considering this fact, it
was interesting to analyze the data from the State reports on
the content of this protozoan species in drinking water.

According to the study, the average share of off-nominal
tests of water samples collected from the centralized sources
of water supply (based on the presence of Giardia cysts) was
0.06%; a moderate downward trend was observed (Rav.
gr. =-8.63%) (Fig. 4).

Despite the above literature data on the insufficient effect
of standard water disinfection methods on Giardia cysts, our
study revealed a strong correlation between the percentage
of off-nominal microbiological tests of water samples collected
from the centralized sources of water supply and the number
of samples containing Giardia cysts (R, = 0.84).

The average share of off-nominal tests (based on the
microbiological parameters of water samples collected from

grade Il reservoirs) was 22.76%, and showed a moderate
downward trend (Rav.gr. = —2.25%) (Fig. 5). This indicator
corresponds in some ways to the results for water from grade
| reservoirs.

The average incidence of acute enteric infections (AEl) in Russia
over the studied 10 years is 521.1 per 100,000 population, and
shows a moderate downward trend (Rav.gr. =-2.77%) (Fig. 6).

The incidence of acute enteric infections correlates with
the percentage of off-nominal microbiological tests of water
samples collected from the centralized sources of water
supply (R,, = 0.49) and water samples collected from grade |l
reservoirs (R,, = 0.56), which is in line with the literature data
on the epidemiological role of water [5].

Information about the incidence of certain enteric infections
and its trends is provided in Table. Analysis of this information
has revealed a positive correlation between the incidence of such
bacterial infections, as dysentery (R,, = 0.96) and salmonellosis
(R, = 0.94), hepatitis A virus (R, = 0.61) and the percentage
of off-nominal microbiological tests of water samples collected
from the centralized sources of water supply. No correlations
between the percentage of off-nominal microbiological tests of
water samples collected from the centralized sources of water
supply and the incidence of viral enteric infections (except
hepatitis A virus) have been revealed, possibly due to the
fact that disinfectants used for water treatment mostly affect
bacterial flora. This provision is also in line with literature data [5].

The average incidence of giardiasis in the Russian
Federation over 10 years is 34.7 per 100,000 population; a
pronounced downward trend is observed (Rav.gr. = -10.40%).

There is a strong correlation between the incidence of
giardiasis and the percentage of off-nominal tests of water
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Fig. 6. The incidence of acute intestinal infections in the Russian Federation in 2011-2020 (%)

Table. Characteristics of the incidence of certain types of intestinal infections

Acute intestinal infections Average incidence Average growth rate
Dysentery 6.6 -10.96
Salmonellosis 27 -6.76
Viral hepatitis A 4.5 -7.02
Enterovirus infection 7.82 4.87
Norovirus infection 16.2 17.48
Rotavirus infection 72.2 -1.77

samples collected from the centralized sources of water supply
based on microbiological (R,, = 0.98) and parasitological (R,, =
0.87) parameters.

DISCUSSION

The results obtained based on the averaged data from the large
territory of the Russian Federation make it impossible to draw
reliable conclusions. However, it is possible to formulate the
basic provisions that arise from the findings:

based on microbiological parameters, the quality of
water from the centralized sources of water supply
in the Russian Federation is generally consistent with
the quality of water in waterworks before entering
the distributive pipelines; this may be interpreted as
evidence of the rather good state of the distributive
pipelines having no sufficient effect on the quality of
water supplied to the population;
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the observed correlation between the percentage of
off-nominal tests of water samples collected from
the centralized sources of water supply (based on
the presence of Giardia cysts) with the percentage
of water samples non-compliant with the hygienic
standards based on microbiological parameters may be
interpreted as evidence of the sufficient effect of water
treatment on pathogenic protozoa in most of Russia;

the findings confirm the literature data on the impact of
biological water contamination on the incidence of enteric
infections (especially bacterial) and invasions in the population.

CONCLUSION

The main provisions of the study make it possible to conclude
that maintaining the sanitary and hygienic condition, as well
as providing thorough sanitary and hygienic control of water
bodies is relevant.
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THE COVID-19 PANDEMIC IN DIFFERENT COUNTRIES: RUSSIA, BRAZIL AND INDIA
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At the end of December 2019, cases of pneumonia of unknown etiology were registered in China. The cause represented by the novel coronavirus SARS-CoV-2
was established later. The infection has spread rapidly around the world. According to the latest official data, over 531,959,093 cases of the infection and
over 6,299,068 confirmed COVID-19-related mortality cases were reported in 215 countries. The study aimed to examine characteristic features of the novel
coronavirus pandemic in Russia, Brazil, and India from April 2020 to March 2022. Official statistical data on COVID-19-related morbidity, mortality, and vaccination
from the websites of the Russian Federal State Agency for Health and Consumer Rights and Johns Hopkins Institute were collected for every country from April
01, 2020, to March 01, 2022. Out of the three examined countries, the highest incidence and mortality for COVID-19 per one million people were found in Brazil,
followed by Russia and India respectively. The level of vaccination was the highest in Brazil (73%). It was followed by India (53%) and Russia (50%). The Delta variant
of the virus was first identified in India in October 2020. In June of the next year, it accounted for the majority of COVID-19 cases registered in three countries.
The same was true for the Omicron variant. Despite the efforts taken within the last two years to contain COVID-19 (development of vaccines, use of other anti-
epidemic agents), the coronavirus infection is still of cyclical patterns along with increased morbidity. Based on the obtained data, massive vaccination effectively
reduced mortality due to COVID-19 though many new variants occurred.
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NMAHOEMUA COVID-19 B PA3HbIX CTPAHAX: POCCUWU, BPASUJITUN U UHOUN
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B koHue fekabps 2019 r. B Kutae 6blnv 3apervcTprpoBaHbl CryYam MHEBMOHUM HEV3BECTHOW STVOMOMMW, NMo3Ke Oblna ycTaHoBeHa NMpuYMHa — HOBbIN
KopoHaBupyc (SARS-CoV-2). VHekumst BbICTPO pacnpocTpaHmMnach no BCemy MUpY, MO MOCAeAHVM OduLmManbHbIM AaHHbIM, 3aperncTpupoBaHo Gonee
531959 093 cnyyaeB nHbekLUMN 1 bonee 6299 068 noaTBepPKAeHHbIX cMepTert oT COVID-19 B 215 cTpaHax. Llenb nccnenosaHys — n3yy4uts 0OCOGEHHOCTU
naHAemMun HOBOW KOPOHaBMPYCHOM MHdekumn B Poccun, Bpadunum n ViHgum ¢ anpens 2020 r. no mapT 2022 r. CobpaHbl ohmumasibHble CTaTucTUYeckme
[OaHHble 13 Beb-canToB: PocnoTtpebHaasopa 1 Johns Hopkins Institute no vmicny 3abonesaemocTu, netanbHOCTN 1 BakUmHaumm ot COVID-19 no kaxxaom ctpaHe
¢ 01.04.2020 no 01.03.2022. 13 Tpex nccnenoBaHHbiX CTpaH B bpasunum 6bin camblii BbICOKUIA yPOBEHb 3a0016BAEMOCTM 1 CaMasi BbICOKast NeTanbHOCTb OT
COVID-19 Ha MUNMOH »xuTener, 3atem cneaytoT Poccus n HOvsi, COOTBETCTBEHHO. YPOBEHb BakLMHAUMN Takxke Bbln cambiM BbICOKMM B Bpaadunmn — 73%,
3a He cnenyet VHons — 53% n Poccuns — 50%. BapuaHT Delta nosisuncs B ViHavm B okTabpe 2020 1., a B UOHe CedytoLLero roga oH y)ke npeacTasnsn
O0MbLUMHCTBO Cy4aeB 3apaxeHust oT COVID-19, 3aperncTprpoBaHHbIX B TPeX CTpaHax. To »e camoe Habso[anoch CO LWTaMMOM OMUKPOH. HeCMOoTpst Ha yeunus,
NpeanpuHSTLIE B TeHeHVe NOCNeHNX ABYX NeT Ans caepxunsaHns nanaemmnn COVID-19: pa3paboTky BaKLMH, MCMONb30BaHUS APYrvX MPOTYBOSNUOAEMUHECKIX
CPEeLCTB, KOPOHABMPYCHAs MH(EKLIMS MPOAOMKAET AEMOHCTPMPOBATL CBOW LIMKIMHECKMIA XapakTep C yBennyeHneM 3abonesaeMocti. CornacHo nosy4eHHbIM
[[aHHbIM, MaccoBast BakLMHaUWA okasanach 3hMEKTUBHON B CHKEHUN neTanbHOCTV oT COVID-19, HECMOTPS Ha MOsIBEHVE HOBbIX LUTAMMOB.

KntoueBble cnoa: COVID-19, robanbHoe BO3AencTame, BakUmHaLys, 3a60N1eBaeMOCTb, NETaSIbHOCTb
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At the end of December 2019, the World Health Organization
(WHO) was informed about pneumonia cases of unknown
etiology, detected in Wuhan City, China. On the 7" of January
2020, a novel coronavirus (temporarily called 2019-nCoV) was
identified as the cause of the new infection by the Chinese
government. In March 2020, Europe became the epicenter of the
rapidly spreading global coronavirus pandemic. By the beginning
of April 2022, SARS-CoV-2 infected 531,959,093 people and was
the cause of mortality of 6,299,068 people in 215 countries [1].

Coronavirus is a large family of single-stranded enveloped
RNA viruses of the Coronaviridae family that can cause both
a mild respiratory illness and severe pulmonary involvement.

The pandemic launched a global race aimed at virus
mapping and vaccine development. In the middle of December
2020, Russia started to vaccinate its people; Brazil and India
did the same in January 2021. However, mutation of the virus
and formation of new variants have been an important part of
the pandemic development for over two years. Thus, a novel
Delta variant was identified in India in October 2020 [1-4].

Despite global efforts associated with anti-epidemic
activities and massive vaccination campaigns, novel variants
of the virus continued to evolve. Omicron was one of the last
variants first identified in South Africa in December 2021,
rapidly spreading over all the continents [1-2]. The variant had
high virulence and involved the pediatric population being less
lethal among vaccinated people.

Since the novel coronavirus outbreak, specifics of the
epidemic process in various countries were associated
with geographical position, climate, social, economic, and
demographic factors, and public health system resources [5].

The purpose of this study was to compare COVID-19
morbidity and mortality dynamics from the beginning of the
pandemic to the present days taking into account new virus
variants (delta and omicron) in the countries located in various
world regions such as Russia, Brazil, and India, and analyze
vaccination coverage in these countries and its influence on the
novel coronavirus infection-associated morbidity and mortality.

MATERIALS AND METHODS
1) Collection of official statistical data on novel coronavirus

morbidity and mortality, and COVID-19 vaccination coverage
for every country from April 01, 2020, to March 01, 2022,

using official data of the Russian Federal State Agency for
Health and Consumer Rights and Johns Hopkins Institute.

2) Calculation of COVID-19-related morbidity and mortality
values. Statistical processing of the obtained data in
Windows Microsoft Excel 10.

STUDY RESULTS

The Russian Federation is located in Eastern Europe and
Northern Asia. Being the largest country in the world, it is
inhabited by 144,1 million people. Brazil with 212.6 million
people is a country located in South America. India is a huge
country in South Asia inhabited by 1.38 billion people.

In Russia, the first cases of COVID-19 were registered in
two citizens of China on January 31, 2020. In Brazil, the first
case was reported in a Brazilian citizen who came back from
[taly on January 26, 2020. In India, the first case was noted in a
girl who came back from Wuhan, China, on January 27, 2020.

The obtained data show that, in the absolute values, the total
number of confirmed COVID-19 cases amounted to 16,260,000
people in Russia, with 28,820,000 and 42,940,00 cases found
in Brazil and India respectively from April 01, 2020, to March
01, 2022. COVID-19 morbidity data per one milion people
were calculated for every country. It has been shown that Brazil
occupied the first place with the morbidity of 134,671 confirmed
cases per one million people followed by Russia and India with
111,421 and 30,815 cases per one million respectively.

Analyzing the morbidity dynamics during the pandemic caused
by the novel coronavirus, its cyclicity can be traced (fig. 1). Five
main rises have been registered in Russia. They occurred from
May to June 2020, from November 2020 to January 2021, from
June to August 2021, from October to November 2021, and from
January to February 2022. Though Brazil and India are located in
different hemispheres, they have similar cyclic forms. Four and
three morbidity rises are found in Brazil and India respectively.

In Brazil, the first rise was registered from July to September
2020, during a Brazilian winter. The second rise was noted from
January to February 2021 (in summer). The third rise was reported
from April to July 2021 (autumn and winter). The fourth rise was
from February to March 2022 (in the summer). In India, the first
peak of incidence was in the middle of September 2020 (monsoon
season), the second peak was from March to June 2021, and the
third peak was in February, at the beginning of 2022 (spring).
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Fig. 1. Analyzing the dynamics of COVID-19 morbidity in Russia (A), Brazil (B) and India (C)
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Fig. 3. Analyzing the dynamics of COVID-9-related mortality in Russia, Brazil and India from May 01, 2020, to March 01, 2022

A comparative analysis of the confirmed mortality rate due
to the novel coronavirus was performed for the analyzed period.
According to the obtained absolute values, India occupies the
leading position among the analyzed countries with 514,246
COVID-19-related cases of death being confirmed, whereas
in Brazil and Russia they amounted to 649,922 and 345,427
cases respectively. However, analysis of relative mortality rates
per one milion people has shown that the highest mortality
value was reported in Brazil (3,037 cases per 1 million) followed
by Russia and India (with 2,367 and 369 respectively) (fig. 2).
Within the examined period, the highest percentage of lethal
COVID-19-related outcomes (2.32%) was recorded in Brazil
and followed by the Russian Federation (2.12%) and India
(1.2%).

In Brazil, the mortality rate for people with novel coronavirus
has two peaks: from July to September 2020 (first peak) and
from April to May 2021 (second peak). In Russia, we have
several periods of COVID-19-related mortality rise: in May-June
2020 (first peak), from December 2020 to January 2021
(second peak), from July to September 2021 (third peak), and
from October to December 2021 (fourth peak) (fig. 3).
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In India, the first mortality rise was in October 2020, the
second one occurred from May to July 2021(fig. 3).

A reduced mortality rate was also found in Brazil from June
2021. In January 2022, the most minimal values were reported.
Similar data were observed in India with decreased mortality rate
from July 2021 and the lowest values in October 2021 (fig. 3).

To protect people from COVID-19, the studied countries
used vaccines with different mechanisms of action. They
used Covaxin (inactivated vaccine) in India and Sputnik V and
Sputnik Light (vector vaccine) in Russia. In Brazil, Coronavac
(inactivated vaccine); AstraZeneca and Johnson & Johnson
(vector vaccines), and BioNTech Pfizer (RNA vaccines) were
utilized. Vaccination coverage was the highest in Brazil (73%),
followed by India (53%) and Russia (50%).

Vaccination in Russia started at the beginning of December
2020. In the majority of cases, they used Sputnik V and
EpiVacCorona vaccines. After the start of the vaccination
campaign, military men, doctors, teachers, and social workers
were given Sputnik V. Small lots of CoviVac vaccine were
distributed from April 2021. Sputnik Light went into circulation
on June 25, 2021 (fig. 4A).
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Fig. 5. The share of Delta variant among all the confirmed COVID cases in Russia, India and Brazil from October 26, 2020, to February 21, 2022

In Brazil, they started vaccination with Coronavac in January
2021. During the first months, only medical professionals and
elderly people were vaccinated. As soon as the Brazilian
government obtained more vaccine doses from other
manufacturers, the rest part of the population was vaccinated
by the age groups (from the eldest to the youngest ones). The
vaccination peak is from July to September 2021. Currently,
the population is being revaccinated already (third dose) and
the main vaccines used for now are Pfizer, AstraZeneca, and
Johnson and Johnson (fig. 4B).

In India, the vaccination campaign started in February 2021.
Medical professionals, public officers, and frontline employees
were the first ones vaccinated in India. The majority of the
population was vaccinated in September and October 2021.
The first vaccines used in India were CoviShield and Covaxin. It
is lately recommended to obtain a booster vaccine dose there
(fig. 4C).

In Brazil and India, the dynamics of vaccination have
a similar pattern. This emphasizes gradually increased
vaccination coverage with the highest peak of the obtained
doses in the middle of 2021 when vaccination with the second
dose has already begun and when widespread vaccination has
already been available to the entire population, and not just to
the groups of risk. When assessing vaccination development
in Russia, variation in the number of applied doses with their
rise in April, August, and December 2021 has been observed
(fig. 4D).

The first cases of the Delta variant infection were first
identified in India. It all began in October 2020 with the peak
being reached by April 2021. Decreased incidence of the
Delta variant was for the first time reported in December 2021,
whereas the lowest values were registered in February 2022.

In Russia, the first cases of the Delta variant were reported
in the middle of April 2021 (fig. 5). The maximum incidence was
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Fig. 6. The share of the Omicron variant among all confirmed cases of COVID in the studied countries from November 15, 2021, to February 21, 2022

reached at the end of June 2021, with a higher peak being
found in Russia than in Brazil and India. A steep decline in cases
of the Delta infection was seen from the end of November.
Another rise was reported at the beginning of January, but by
the end of the month, the morbidity reduced. The lowest values
were found in February 2022.

In Brazil, the first cases of the COVID-19 delta variant
infection were observed at the end of June 2021. It reached the
maximum in September 2021 and accounted for the largest
share of all COVID-19 cases in the country. In December 2021,
the number of cases dropped with the level of infection being
the lowest in January 2022 (fig. 5).

The Omicron variant was first detected in South Africa in
November 2021. During this month, the highest incidence rates
were identified in Russia as compared with other countries.
The new peak was found at the end of January 2022. In India,
the first cases of the Omicron variant were first registered in
November 2021. The infection rate with the Omicron variant
reached its maximum in January-February 2022 (fig. 6).

In December 2021, the lowest infection level was found in
Brazil. However, in January 2022 Brazil came in first place by
several new cases associated with the Omicron variant.

Almost 100% of the registered cases in the studied
countries are represented by this variant, as shown in March
2022 (fig. 6).

DISCUSSION OF RESULTS

The COVID-19 pandemic is a global healthcare concern with
certain differences in the dynamics of the epidemic process for
different countries. The BRICS club is a political and economic
group of countries (Brazil, Russia, India, China, and South
Africa) with rapidly growing economies amounting to almost
half of the world population. As of April 30, the number of
SARS-CoV-2-infected in the BRICS countries reached 39.77
million, accounting for over a quarter (26.3%) of the worldwide
total [6].

The greatest level of the relative incidence of the novel
coronavirus infection is registered in Brazil. Based on the
obtained data, we differentiated between four cycles of
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rise in the number of registered COVID-19 cases in Brazil
(July-September 20; January-February 21; April-duly 21;
February-March 22). Russia with five cycles of rise in the
incidence of COVID-19 (May-June 20; November-January 21;
June-August 21; October-November 21; January-February
22) is in the second place by a relative number of incidences;
the third place is occupied by India with three peaks of
incidence (September 20; March-June 21; February-March
22). Similar cyclic processes were observed in India and Brazil.
It was quite opposite for Russia. This can be explained by a
similar climate in India and Brazil.

Zhu et al. [6] estimated the COVID-19 pandemic in the
BRICS countries and showed that the population density
correlates with the daily gain of new COVID-19 cases. This
is how our data are confirmed. Moreover, social, economic,
and demographic factors, health and resource vulnerability, and
demographic and political measures were associated with the
development of the COVID-19 pandemic.

Rocha et al. [7] have found that the initial spread of
COVID-19 in the country was more influenced by the models
of social and economic vulnerability than by the age structure of
the population and the incidence of available chronic diseases.
This is confirmed by data obtained during our research where
India and Brazil had higher morbidity and mortality as compared
to Russia.

During the first wave, the basic increase in the COVID-19
incidence in Brazil and India was reported in the summer and
autumn of 2020. A maximum number of new COVID-19 cases
was observed at the end of July in Brazil and in September
in India [5]. In Russia, the first maximum incidence figures
were registered in May 2020. The second maximum rise was
reported in December 2020 [8], when the incidence rate in
Brazil and India began to decline [5]. The presented data
correlated with the results obtained in our research work (fig. 1).

The greatest level of COVID-9-related morbidity was
registered in Brazil (July-September 20; April-March 21), the
second position was occupied by Russia (May-June 20;
December 20-January 21; July — September 21; October —
November 21), the third position was occupied by India (October
20; May-July 21). According to the obtained results, it can be



OPUTMHAJIbHOE UCCJIEQJOBAHNE

noted that Brazil and India have two peaks of mortality rise
with the second peak being higher. The fact can be possibly
related to occurrence of new variants of coronavirus, which are
more contagious and highly virulent. This is also supported by
the disease dynamics, which increased in the both countries
during the same period.

Tavilani A. et al. [9] demonstrated that Asians, Latinos, and
Africans are more subjected to the risk for COVID-19 infection
as compared with the Europeans, with the COVID-19 mortality
rate being 4.2 times higher among black men and women.

The novel coronavirus mortality dynamics in Russia have
four peaks. Every peak was higher than the previous one, which
can be associated with the novel variants of coronavirus and
lower levels of vaccination as compared with other countries.

Thus, we can conclude the protective effect of the vaccination.
Though new variants emerged, the vaccination reduces mortality,
just like it was in Brazil and India, where a number of lethal
outcomes dropped below the values at the beginning of the
pandemic. The conclusions can be confirmed during the analysis
of vaccination development in the countries, as a significant
decrease in mortality was demonstrated within several months
following the highest vaccination level in Brazil and India.

Boguslansky DV et al. interviewed 5,822 Russian citizens
from 85 regions of Russia and demonstrated that 42.15% of
them had doubts the vaccination. Only 37.82% of them had
concerns about quality, whereas all the others were more
worried about the social aspect, conspiracy theory, and policy
of QR-code checking [10]. In fig. 4, which shows the dynamics
of vaccination development in Russia, the variations that
demonstrate the low level of population compliance and the
importance of state measures aimed at the rise in awareness
can be observed. This could be the reason for the growing level
of vaccination observed during some periods.

In the global study, Sallam Malik et al. [11] assessed the
COVID-19 vaccine and showed that the percentage of those
willing to be vaccinated in India varied from 78.6 to 83.6% in
the period from June 2020 to March 2021 in various studies.
The same study shows that the acceptance value in Russia
amounted to 30.4% from November to December 2020. Later
studies confirmed the result. Urrunaga-Pastor et al. assessed
vaccination in Latin America and showed that the level of vaccine
acceptance was 83% among 162,763 Brazilian subjects [12].

The study recently published by Shkoda AS et al. in June
2022 suggests that Sputnik V and Sputnik Light effectively
reduced the risk of COVID-19 hospitalization when infected
with the Omicron variant. A reduction in COVID-19 severity was
observed as well [13].

In the attempt to explain the possible successful vaccination
in Brazil, we can single out its success story with the national
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MORBIDITY RATE OF COVID-19 AMONG THE EMERGENCY WARD WORKERS IN RYAZAN
Bolobonkina TA B, Dementyev AA
Ryazan State Medical University named after academician I. P. Pavlov, Ryazan, Russia

The biological factor is one of the leading adverse labor factors for medical workers. Establishing risk factors of exposure to COVID-19 within this occupational
group is a relevant hygienic task. The purpose of the study is to examine the morbidity in coronavirus among the emergency ward workers and determine risk
factors of occupational infection. The morbidity rate of COVID-19 among the emergency ward workers in Ryazan for 2020-2021 has been analyzed. The highest
risk of COVID-19 infection was established for medical workers of mobile teams. The infection risks for drivers and medical workers were comparable. Comparative
analysis of COVID-19 infection rates for drivers and employees of the ward not engaged in mobile teams confirms higher risks of infection of mobile team workers,
including the ones who do not participate in provision of medical aid directly. High morbidity rates and statistically significant probability of a more severe course of
the disease among mobile team medical workers as compared to drivers and employees not engaged in mobile teams are probably not accidental, and are due to
a closer contact with a patient while providing medical aid and, as a consequence, a higher viral load that partially determines the disease severity. Emergency ward
workers have a high occupational risk of exposure to COVID-19 during the pandemic. Mobile team medical workers and drivers are at higher risk of developing the
novel coronavirus infection. Emergency care mobile team medical personnel are subjected to the highest risk of a more severe course of the disease.
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3ABOJIEBAEMOCTb COVID-19 PABOTHUKOB CTAHLIMN CKOPOW MEOULIMHCKON NOMOLLIM TOPOJA
PA3AHU

T. A. Bono6oHkuHa =, A, A. [leMeHTLeB
PsasaHckunin rocyiapCTBEHHbIN MEAVLIMHCKWIA YHUBEPCUTET MMeHn akademuka V. 1. Masnosa, PasaHb, Poccrs

OOHUM 13 BefyLMX HebnaronpusTHbIX hakTopoB Tpyha MEeOULMHCKX PabOTHUKOB SBNSETCA OMONOrMYECKUin (hakTop. YCTaHOBMeHWe (HakTOpOB puricka
3apakeHuss COVID-19 B aToi NpoeccroHaibHOM rpynne SBASETCS akTyaslbHOW MrMeHnYeckor 3agadeit. Lienbto gaHHOro 1ccnegoBaHns ctany U3ydeHve
3a60/1eBaEMOCTV KOPOHABNPYCHOM MHMEKLMEN PabOTHMKOB CTaHLM CKOPOW MEAVLIMHCKOM MOMOLLM 1 onpeaeneHve (hakTopoB prcka NpoheCcCnoHanbHOro
nHULUMpoBaHWst. BeinonHeH aHanna 3a6onesaemocTyt COVID-19 paboTHVMKOB ropoaCKOM KIMHUYECKON CTaHLMM CKOPOI MeaMLMHCKOM MOMOLLM ropoaa PsizaHn
3a 2020-2021 rr. Hanbonee Bbicokme pucku MHuumposaHus COVID-19 ycTaHoBNeHb! cpean MeanUMHCKNX PabOTHUKOB Bble3aHbIX 6purad. [pn aToM purckiu
3apakeHVst BOAUTENeNn Obln COMOCTaBUMbl C PUCKaMM MHDULMPOBAHNS MEAULIMHCKIX paboTHUKOB. CpaBHUTENbHbIA aHann3 nokasarenen MHQULMPoOBaHS
COVID-19 Bogutenel 1 COTPYAHMKOB CTaHLMW, He 3aHATbIX B paboTe B Bble3OHbIX Opuragax, NoATBEPK/AAeT MOBbILLEHHbIE PUCKN 3apaKeHnsl paboTHNKOB
Bble3aHbIX bpurag, B TOM 4MCne He MPYHUMAIOLLIMX HEMOCPEACTBEHHOMO YHacTVs B OKa3aHUM MeaMLMHCKON noMoLLy. Beicokas vactoTa 3abofieBaemMocTu 1
[OCTOBEPHO 60MbLLIAs BEPOATHOCTb 60sIee TSHXKENOro TedeHns 60Ne3HM Cpean MEAMLMHCKMX PAObOTHUKOB Bble3AHbIX Opuraf Mo CPaBHEHWO C BOAUTENSMM U
COTPYOHVKaMU, He 3aHATLIMY B paboTe B Bble3[HbIX Opuragax, BEPOSTHO, HOCAT He Cry4aiiHblii XxapakTep, a 0bycnoBneHa 6051ee TECHbIM KOHTAKTOM C MaLeHTOM
NPy OKa3aHMM MEAMLIMHCKOM MOMOLLM W, Kak CNeAcTBue, 6onee BbICOKOW BMPYCHOW Harpy3kon, OT4acTW OMpeaensitolei TSHKecTb TedeHs 3aboneBaHuns.
PaboTHVKM CTaHLIN CKOPOW MEOVLIMHCKOW MOMOLLIM UMEIOT BbICOKMIA MPOdeCCUOHaNbHbIN PUCK MHMLMpoBaHg COVID-19 B ycnosusx naHaemmn. Cpeam HUX K
rpynnam rnoBbILLEHHOrO prcKa MHMULIMPOBAHMSA HOBOI KOPOHABMPYCHON MH(EKLIMEN MOXHO OTHECTV MEAVLIMHCKIX PabOTHMKOB Bble3aHbIX Opura, 1 BOAMTeNein.
Hanbonbluemy pucky 6onee TIXenoro TedeHns 3aboneBaHyst NOABEPXXEH MEANLMHCKUIA NepcoHan Bble3aHbIX Opuraf, CKOpor MeONLIMHCKOM MOMOLLIA.

KntoyeBble cnosa: MeanLMHCKIE paboTHVKY, CKOpasi MeaMLMHCKas MOMOLLb, KOPOHaBMPYCHas MHAeKLMsI, 3ab0fieBaeMoCTb
®uHaHCUpoBaHMe: VICClefoBaHNe BbINOMHEHO Npy (hruHaHcoBoM nogaepkke PODOU B pamkax HayqHoro npoekta Ne 20-313-90005.

Bknap aBTopos: T. A. BonoboHknHa — cbop martepuana, obpaboTka, noarotoka pykonmeu; A. A. [lemeHTbeB — pa3paboTka O6LLen KOHLEeNUuM 1 ansanHa
ncenefoBanHus.
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The spread of the new coronavirus infection produced a
significant influence on the functioning of various areas of the
society [1]. The disease has caused specific challenges for global
healthcare aimed to mobilize all forces to struggle the pandemic
and preserve all the functional resources to supply patients
suffering from other pathologies with medical assistance.

Conditions of labor of emergency care medical workers
commonly belong to a harmful class by the levels of hazards
and risks [2, 3]. The biological factor that frequently determines
the class of labor conditions leads among occupational hazards
[4, B]. In a number of studies, data on a wide range of bacterial
load in indoor air of medical facilities have been obtained,
occupational exposure of medical workers to the pathogens
of tuberculosis, diphtheria, helicobacteriosis, cryptosporidiosis,
parenteral viral hepatitis and HIV infection has been proven
[6]. A higher risk of occupational infection was established
for medical workers who can come in contact with infectious
patients such as employees of infectious and antituberculosis
institutions, medical workers who provide primary medical
care, specialists providing urgent and emergency aid when
reliable establishment of an infectious disease in a patient is
not possible [7, 8].

An interrelation between occupational contacts with
patients and development of infectious diseases in mobile team
medical workers has been established [9, 10].

A number of COVID-19 infections continues to increase
globally. A number of medical workers infected with
SARS-CoV-2 is growing as well. Thus, identification of patterns
and risk factors of exposure of emergency ward personnel to
COVID-19 and scientific justification of preventive measures for
the novel coronavirus infection within this occupational group
belong to an essential hygienic task.

MATERIALS AND METHODS

The conducted study was approved by the local ethics
committee of the Ryazan State Medical University of the Ministry
of Health of the Russian Federation (protocol No. 2 as of October
08, 2019). The study was conducted on the basis of the city
clinical emergency ward in Ryazan with 637 employees including
385 mobile team medical workers (320 paramedics and 65
doctors) and 129 drivers of specialized vehicles. The morbidity of
the novel coronavirus infection in 2020-2021 has been studied.

In the study, they used data from the log of infectious
diseases (form No. 060/y) among employees of the city clinical
emergency ward in Ryazan. Clinical diagnoses confirmed in
a laboratory were regarded as a case of COVID-19 infection
of emergency care mobile team medical workers. Laboratory
research data confirming that the employee is infected with
COVID-19 were represented with detection of the RNA virus
in 67% of cases and serological samples in 33% of cases.
The relative values were compared with Student’s test (f); the
variables are presented as M + tm (M is the arithmetic average in
absolute terms; m is the mean error of the arithmetic average; t
is a significance test for the given sample size). When calculating
a relative risk (RR), the statistical significance of the effect
produced by the factor on the outcome rate was calculated
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using an aggregate estimation of the RR value (values exceeding
1 were regarded as significant) and 95% of confidence limits
excluding 1 (p < 0.05). Statistical processing was done with the
Data Analysis add-in of Microsoft Excel 2007.

STUDY RESULTS

Analysis data of new coronavirus infection cases among the
workers of the city clinical emergency ward in Ryazan during
the studied period are presented in table.

The highest COVID-19 infection rate was found among
mobile team medical workers (table) and amounted to 15.97
cases per 100 employees. This is 1.2 times more than among
drivers (p > 0.05) and 3.0 times more than among employees
not engaged in mobile teams (RR 3.27 [1.88-5.72], p < 0.001).
Resuscitation team medical workers had a high relative risk
of infection (RR 3.10 [2.47-3.90], p < 0.05) as compared to
other teams. Infection rates of drivers were 2.48 times higher
as compared with employees not engaged in mobile teams
(RR 2.70 [1.47-4.97], p < 0.001). In 99.40% of cases, the
diseases were mild and moderate. One very severe case
with a lethal outcome was reported in a doctor of a general
mobile team. Among mobile team medical workers, mortality
was 1.30%. Meanwhile, diseases of moderate severity
and hospitalizations were reported in 26.01 cases per 100
employees for mobile team medical workers, 2.90 cases per
100 employees for drivers, and 2.40 cases per 100 employees
for those not engaged in mobile teams. In mobile team medical
workers, a relative risk of a more severe course of COVID-19
was 8.84 [1.25-62.40] compared with drivers, and 10.66 [3.35-
33.92] compared with employees not engaged in mobile teams.

[t should be noted that the frequency of indoor exposure
of the emergency ward mobile team medical personnel to the
novel coronavirus was 4.46 cases per 100 employees being
9 times higher than under conditions not associated with
an occupational activity (o = 0.0003). Both patients with the
coronavirus infection, and their infected colleagues were the
sources of infection.

DISCUSSION OF RESULTS

The highest risk of COVID-19 infection was found among
mobile team medical workers. Significantly high COVID-19
morbidity rate among resuscitation team medical personnel was
probably associated with the nature of the resuscitation medical
manipulations provided by specialists. The manipulations
are related to the procedures that can result in emission of
SARS-CoV-2 containing aerosol from the respiratory tract of
a patient into the occupational air and ensure patency of the
upper respiratory tracts, artificial pulmonary ventilation and
cardiovascular resuscitation [11, 12].

The risks of drivers’ infection were correlated with the risks
of infection of medical workers. It can be associated with a
high density of calls during the pandemic accompanied with
the long-term stay of infected patients in a small and relatively
contained space of a vehicle with limited abilities of ventilation
and air/surface decontamination. Comparative analysis of

Table. The morbidity rate of COVID-19 among the workers of the city clinical emergency ward in Ryazan

Employees Number of employees Absoil;j::(:?;?ser of Cases per 100 employees
Mobile team medical workers 385 123 15.97 [13.56-18.73]
Mobile team drivers 129 34 13.18 [9.59-17.85]
Employees not engaged in mobile teams 123 12 5.31 [3.06-9.05]
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COVID-19 infection rates of drivers and ward employees not
engaged in mobile teams confirms the high infection risk of
mobile team workers, including those who don’t participate in
provision of medical aid directly.

High rate of morbidity and significantly large probability

of a more severe course of the disease among mobile team
medical workers as compared with drivers and employees
not engaged in mobile teams are probably not accidental. It is
due to a closer contact with a patient while providing medical
assistance and, as a consequence, a higher viral load, partially
determining the disease severity.
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ASSESSING THE SANITARY AND HYGIENIC CONDITION AND ORGANIZATION OF TRAINING
AT AN ATHLETIC SCHOOL OF OLYMPIC RESERVE

Babikova AS, Nasybullina GM, Danilova MA B
Ural State Medical University, Yekaterinburg, Russia

To achieve high results in sports and preserve health, athletes need favorable conditions for a training process, accommodation and medical supply. The purpose
of the study was to assess the sanitary and hygienic condition and organization of a training process at a school of Olympic reserve. Objectives of the study
included assessment of architectural and planning concepts for the school-related buildings and premises; examination of sanitary and hygienic condition of
training rooms, sports facilities, hall of residence, parameters of air thermal and light regimen; assessment of how the training process is organized and developing
the activities to correct the found violations. A hygienic assessment of training and athletic premises, physical factors, medical and pedagogical observation (two
types of sports) is done in the trial. It has been established during the examination that no requirements to light furniture labeling, temperature and light regimen,
regimen of cleaning and storage of cleaning utensils and sanitary condition of the hall of residence are followed. Training sessions are structured and specific as
far as physical activity dynamics goes. By a number of parameters (selection and arrangement of premises, class timetable and equipment), favorable conditions
for education and training are created at the school. The established violations of sanitary and hygienic conditions in the school-related premises and buildings
can promote fatigue, injuries and infectious diseases. A more proper medical control over the sanitary conditions of education and residence at the school
is required.
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OLEEHKA CAHUTAPHO-T'MrMMEHNMYECKOIO COCTOAHUA N OPTAHU3ALNN YHEBHO-
TPEHWUPOBOYHOIO NMPOLIECCA B YYUIULLEE ONMTMMIMUACKOIO PE3SEPBA

A. C. Babvkosa, I. M. HacbibynnmHa, M. A. OaHunosa >
YpanbCcKuii rocyaapcTBeHHbIN MeaguUVMHCKIWA yHMBepcuTeT, ExatepuHOypr, Poccus

[N OCTVKEHNSA BbICOKIMX CMOPTUBHBIX PE3YSBTATOB 1 COXPaHEHMSA 300POBbS COPTCMEHaM HEOOXOAMMO CO3AaHNe 6naronpUATHbIX YCIOBUN AN TOEHNPOBOYHOIO
npoLecca, NPOXMBaHUA U MeAULIMHCKOro obecnedeHus. Lienbto nccnenosaHist Gbina oLeHka CaHUTapHO-MUMVIEHNYECKOro COCTOSIHMS 1 OpraHm3aLmumn y4ebHo-
TPEHNPOBOYHOIO MPoLECcca B y4UMLLE OMMMMUIACKOro pe3epsa. 3aaadaMmn NCCNefoBaHNS SBASINCH OLIEHKa apXUTEKTYPHO-MNaHMPOBOYHBIX PELLIEHNI 3AaHWIA
N MOMELLEHWA YYNNNLLA; N3YYEHWE CAHUTAPHO-TUMMEHNHECKOrO COCTOSHMS Y4EOHbIX MOMELLEHWA, CMOPTUBHBIX COOPYXEHWA, OBLLEXUTUSA, nokasarenen
BO3/yLLUHO-TEMN/I0BOrO V1 CBETOBOIO PEXMNMOB; OLIEHKa OpraHu3aLi y4e6HO-TPEHNPOBOYHOMO MpoLiecca 1 pa3paboTka MepOornpUSTHA MO KOPPEKLIM BbISBIEHHbIX
HapyLleHWi1. B xofe nccnepoBanmns NpoBefeHa rrimeHn4eckast oLeHKa y4ebHbIX M CMOPTUBHbIX MOMELLEHNI, (DU3NHECKMX (haKTOPOB, Bpad4ebHO-Neaarornieckoro
HabnopeHns (2 Bupa cnopta). MNpu 06cnepoBaHnM yCTaHOBEHO, YTO He COBMIOAatoTCs TPEOOBaHNSA K LIBETOBOV MapKMPOBKE Mebenu, TemneparypHoMy 1
CBETOBOMY PEXMMY, PEXUMY YOOPKM 1 XpaHEeHo yBOPOYHOro HBEHTAPS!, CaHUTapHOMY COCTOSIHMIO OBLLEXUNTUS. TPEHNPOBOYHbIE 3aHATUS CTPYKTYPUPOBaHbI,
cneunduryHbl No AnHammnke hrandeckimx Harpysok. o psgy nokasatener (Habop v B3aMMOPAaCToNOXKeHVe NMOMELLEHWIA, pacrnicaHve 3aHaTuiA, 000pyaoBaHe)
B y4MMLLE CO3AaHbI 6NaronpuATHbIE YCIIOBUS A1 OOYHEHNSt 1 TPEHNPOBOK. YCTAHOBSIEHHbBIE HAPYLLEHNS CAHUTAPHO-TUMMEHNHECKMX YCIIOBUN B MOMELLIEHNSX
1 30aHUsX CMOPTVBHOIO Y4MMLLA MOMyT CNOCOBCTBOBATL PA3BUTUIO YTOMAEHS, TpaBMaTU3ma, MHEKLMOHHBIX 3abonesaHuii. Tpebyetcs bonee TLaTenbHbIn
MEANLIMHCKUIN KOHTPOSb 3@ CaHUTAPHBIMU YCIOBUAMI OOYHEHNS 1 MPOXKUBAHNS B YYUINLLE.

KnioueBble cnosa: CNopT1BHAA LLKONA, CMOPTCMEHbI, CAHUTAPHO-MUIMMEHNHECKIE YCIIOBUS, TPEHNPOBOYHBIN NPOLECC

Bknapg aBTopoB: . M. HacbibynnmHa — Hay4YHOe PyKOBOACTBO, MiaHMpOBaHVEe WCCReaoBaHus, HaydHoe pepakTupoBaHve pykonvcn; A. C. Babukosa —
nnaHvpoBaHne 1ccnefoBaHnsl, coop 1 aHanma, cTaTncTuydeckast obpaboTka AaHHbIX, Hay4YHOe peaakTupoBaHme pykorven; M. A. [JaHunosa — cHop 1 aHanma,
cTaTucT4eckast 0bpaboTka AaHHbIX, HanvMcaHve 1 NoaroToBka PyKOnmucK.
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Formation of sports reserve and selection of gifted young
athletes belong to an essential task of the country. Schools
of Olympic reserve play a significant role in the preparation
of high-class athletes [1, 2]. High sports results can be
achieved due to development of physical culture and sports
infrastructure and simultaneous creation of educational
conditions.
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Health of athletes depends on a complex interrelation
between numerous factors such as a healthy lifestyle and
quality of life, heredity, environmental quality including sports
environment, where educational and training sessions along
with competitions take place [3].

Improved sports effectiveness of young athletes is
accompanied with not yet completed biological maturation
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under the effect of significant and intense training and
competitive loads [4]. Vigorous exercise, quality and properties
of sports equipment, inventory, and microclimate parameters
in sports halls and fitness rooms can produce a negative
influence on an athlete’s health. Under comfort conditions, the
educational and training process is done in the most effective
and efficient way without additional straining of thermal
regulation mechanisms and analyzer functions with complete
nervous process concentration [5].

Special requirements are given to round-the-clock sports
educational institutions because these are places where the
educational and training process, rest and leisure activities take
place.

Such unfavorable factors as deficient area of educational,
sports, residential premises, sanitary condition, microclimate
parameters, and light environment of premises can result
in impaired performance, slow rates of restoration, higher
emotional load and traumatism of athletes [6, 7]. Optimal
microclimate in sports facilities belong to the most important
parameters that determine the working capacity of athletes and
environmental safety.

The rational formation of a training process, special physical
condition of athletes, and training conditions are essential to
obtain better sports results and prevent traumatism [8].

The purpose of the study is to assess the sanitary and
hygienic condition and organization of an educational and
training process at an Olympic reserve school.

MATERIALS AND METHODS

The study object is a School of Olympic Reserve. Here, basic,
general secondary and secondary professional education is
provided. There are 12 types of sports for athletes. The sanitary
and hygienic assessment was done in October-November
2021.

A method of sanitary and hygienic examination was
used during the study to estimate the requirements for the
facility accommodation, structure and maintenance and their
compliance with Sanitary Rules (SR) 2.1.3678-20 ‘Sanitary
and epidemiological requirements to maintenance of premises,
buildings, facilities, equipment and transport, and operational
conditions of the economic units that sell goods, execute
work or provide services’, SR 2.4.3648-20 ‘Sanitary and
epidemiologic requirements to organization of upbringing and
education, rest and health improvement of children and young
people’, Sanitary Rules and Regulations 1.2.3685-21 ‘Hygienic
standards and requirements to safety and (or) harmlessness of
environmental factors for people’.

To estimate the air thermal regimen and organize the light
regimen, the microclimate and artificial lighting were measured
for 13 training premises, 7 living rooms, 11 auxiliary premises,
5 gyms, including workout rooms, and a swimming pool.
Microclimate measurements were done using Meteoscope
M (measuring unit of microclimate parameters) in accordance
with GOST 30494-2011 ‘Residential and public buildings.
Microclimate parameters for indoor enclosures’. The light
environment parameters were measured with a luxometer (TK-
MKM 08) in accordance with GOST 24940-2016 ‘Buildings and
structures. Methods for measuring the illuminance’.

The educational and training process of two volleyball (men
and women) and judo teams was estimated. The medical
and pedagogical observation was conducted examining the
structure, density of a training process, measurement of heart
rate in dynamics. The athletes go through a training process,
contest season and 3 year of education.

STUDY RESULTS

The educational institution is located at a separate site where
a training building, hall of residence and universal sports
complex are placed. The training and residential buildings are
accommodated as per requirements of SR 2.4.3648-20.

The educational process takes place in a three-floor training
building. Within the building, the rooms are located in a rational
way. Classrooms, separate restrooms for girls and boys, and
premises to store cleaning utensils are available on every
floor. The training building encompasses two gyms such as
a gym hall, heavy athletics hall, a library with a reading hall
and an assembly hall. The premises are located in a rational
way. There is enough area per one training place. Classrooms
have the necessary equipment. Furniture color-coding by
height is lacking in one of 13 examined educational premises.
Restrooms have enough cleaning appliances and utensils. The
sanitary condition is satisfactory. Cabinets are designed to hold
cleaning utensils; the inventory is labeled. At the time of the
audit, the cleaning utensils were kept in the restroom, clearly
contrary to the requirements of SR 2.4.3648-20.

There is natural, organized and forced-air-exhaust
ventilation. While examining the microclimate parameters
in the educational building it has been established that air
temperature was above normal and relative air humidity was
decreased (table).

Natural illumination is one-sided and lateral in classrooms,
two-sided and lateral in the gym, with the natural illumination
decreased coefficient being 23% in classrooms. Blackboards
have additional artificial light sources directed right to the
working field excluding two rooms. The level of artificial
illumination (548.6 Lux in average) and pulsation coefficient
(0.7% in average) in the rooms correspond to the hygienic
requirements.

The training building is connected with three-storey men
and women halls of residence through a heated cross-way
passage. Apart from the rooms, every floor has a hall, room
for trainers, rooms for self-preparation, toilets with basins,
and laundry rooms. A set of premises is incomplete, there
are no rooms to dry clothes. 1-, 2-, 3- and 4-person rooms
are available in the hall of residence. The sanitary condition
of residential premises is unsatisfactory. Some rooms require
major and cosmetic repairs (for instance, replacement of
windows or their cosmetic repairs, replacement of artificial
lighting sources (lamps and illuminators)). The rooms have poor
ventilation.

The showers are equipped with enough sanitary utensils,
the decoration allows wet cleaning with disinfecting agents.
Some showers require installation or replacement of shower
heads.

The residential and shower rooms have natural organized
ventilation. While estimating the microclimate parameters, a
low relative air humidity was found in the rooms of the hall
residence (the proportion of discrepancies was 42.8%) with
decreased air temperature in the shower rooms (table). The
rooms have natural lateral one-sided illumination with the level
of artificial illumination (201.6 Lux in average) corresponding to
the hygienic standards.

The sports complex building is three-storey and has a
wardrobe for outer clothing, medical unit, hall for sports games,
3 gyms such as halls for choreography, strength training and
dry land swimming, a 25 m swimming pool with six swim lanes
and change rooms.

In the game halls, volleyball and rhythmic gymnastics
training sessions are conducted. The floor is even and has
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Table. Microclimate parameters in the school-based premises

ORIGINAL RESEARCH

Premises Value Standard M+m Min Max Non-significant
Hopmatus measurements, % ()
Air temperature.°C 18-24/ 23.9 + 0.6/ 22.7/ 25.8/ 61.5 (8 of 13)
P ’ 18-20 249 +04 241 255 100 (1 of 1)
Training rooms/gym . ) o g 37.4 + 3.9/ 31.7/ 46/ 84.6 (11 of 13)
in the training building | Fefative air humidity,% 40-60 27.9+ 0.6 27 28.9 100 (1 of 1)
. . 0.002 + 0.004/ 0/ 0.01/ o/
Air velocity, m/s He 6onee 0.15 0.015  0.07 0.01 0.02 0
Air temperature,°C 20-24 22.8 +0.8 21.2 23.6 %/
Rooms Relative air humidity, % 40-60 41.1 + 91 25,1 50.7 42.8 (3 0f7)
Air velocity, m/s not more than 0,15 0.004 + 0.005 0 0.01 %/
Air temperature. °C 20-24/ 22.7 + 0.3/ 22.5/ 23/ o/
P ’ 24-26 23.3+ 0.1 23.2 23.4 100 (2 of 2)
Dressing rooms/
. . . - 60-30/ 46 + 2.4/ 44.3/ 47.7/ o/
0,
Shower rc?oms in the Relative air humidity, % not a normal value 615+ 9.0 55.0 67.9 0
hall of residence
Air velocity. m/s not more than 0,2/ 0.04 + 0.03/ 0.01/ 0.06/ o/
Ys not more than 0,1 0.005 + 0.007 0 0.01 0
Air temperature, °C 15-21 23.4+2.4 211 25.5 100 (4 of 4)
Gym halls in a sports | Relative air humidity, % 60-30 27.35+22 24.5 30 75 (3 of 4)
center o/
Air velocity, m/s not a normal value 0.02 + 0.01 0.01 0.04 0
. 22.75 + 0.4/ 22.5/ 23/ 100 (2 of 2)/
Air temperature, 0C not below 25 233 + 0.1 230 234 100 (2 of 2)
Dressing rooms/
- . ) . 46 + 2.4/ 443/ 47.7/ 0/
0,
shower rooms in a Relative air humidity, % no 60 616 + 9.0 55.0 67.9 50 (1 of 2)
sports center
Air velocity, m/s not a normal value 0.035 + 0.08/ 0.01/ 0.06/ o
Y. 0.005 + 0.007 0 0.01 0

no cracks. Floor covering intended for rhythmic gymnastics is
available in the game halls. No break for wet cleaning between
volleyball and rhythmic gymnastics training sessions is found
during the examination. This is of an important hygienic value,
as numerous equipment is used in these athletic disciplines.
After the carpets are cleaned, dust particles remain on the
floor. This can result in an injury of basketball athletes, when
acceleration and more dynamic game are involved.

In the choreography hall, the carpet is in a satisfactory
sanitary condition. The heating system includes radiators
without enclosing structures. The premise lacks natural
illumination. The ceiling is defective and equipped with hinged
panels.

Various types of training devices are located in the gym.
The interior finishing of the floor and walls corresponds
to the requirements of SR 2.4.3648-20. The sanitary
condition is satisfactory. The natural exhaust ventilation has
mechanical draft. Air is properly conditioned with the help
of two air conditioning units. Non-operational illuminators
are present.

The hall of dry swimming is equipped with different types
of training devices, mats, and a wooden wall bar. The sports
inventory is stored at the ammunition room next to gyms. The
sanitary condition is satisfactory.

When examining the parameters of microclimate in a
sports building, an exceeding air temperature in sports halls is
recorded; in change rooms and shower rooms it is below the
accepted values (table).

The coefficient of natural lighting in sports halls corresponds
to the hygienic standards (3.3 + 3.8%). When artificial lighting
is measured, a significantly exceeded pulsation coefficient is
found in a game hall (63.0 + 12.4%); the level of natural lighting
corresponded to the hygienic standards.
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The swimming pool is equipped with dressing rooms,
shower rooms and toilets. Streamlining is properly organized.
The dressing rooms are equipped with benches and cabinets.
The most of the shower equipment has rusted. The interior
is made of materials resistant to moisture, detergent and
disinfecting agents (glazed tile), with no defects. The sanitary
condition is satisfactory. Forced exhaust ventilation system. The
parameters of microclimate and artificial illumination correspond
to the hygienic requirements.

The regimen of educational activity corresponds to the
hygienic requirements for all rooms, except for insufficient
duration of breaks. Taking into account training sessions of
sports departments, the sessions have three regimens (A, B,
C). Duration of training sessions is as follows: 8 a. m. to 1:40
p. m. for regimen A, 10:30 a. m. to 4:40 p. m. for regimen B,
and 8 a. m. to 10:20 a. m. and 1.40 p. m. to 4.40 p. m. for
regimen C.

During a medical and pedagogical observation in three
teams, the training session duration was 1.5 to 2 hours. The
training structure included warming up, basic and final parts.
[t should be noted that the judo training sessions lacked the
final part and had long breaks during the basic part. The motor
density of every training session corresponds to hygienic
requirements (82.9-96%). During the medical and pedagogical
observation over athletes it has been established that every
athlete’s training session was of different efficiency. Some
athletes failed to perform training sessions, i. €., they had low
load activity.

DISCUSSION OF RESULTS

The issue of sanitary and hygienic support of sports objects is
widely spread and well represented in the research by Kholser
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AN, Popov VI, and Libina Il [6, 9]. The most common problems
include poor values of microclimate and light environment.
Thus, according to Efimova NV and Setko NP, increased air
temperature in a premise and violations of the light regimen can
result in impaired working capacity and premature fatigue [10,
11]. A violated regimen of wet cleaning promotes an increased
level of dust particles in the air an athlete breathes in and can
lead to respiratory diseases. Organization of a training process
is important for achievement of high sports results. According
to Makarova GA and Achkasova EE, systematic control over
the level of physical load and exercising technique forms an
essential part of sports activity medical support [12].
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REGIME OF USING MOBILE ELECTRONIC DEVICES BY STUDENTS AS A RISK FACTOR OF VISION
IMPAIRMENT

Markelova SV, Mettini E, Tatarinchik AA, levieva OV &
Pirogov Russian National Research Medical University, Moscow, Russia

The adverse impact of electronic devices, including mobile ones (smartphones, tablets), on the organism of children, adolescents and youth has been highlighted
by many studies. The study was aimed to assess the regime of using mobile electronic devices and its impact on the students’ vision. The data on the use of
mobile electronic devices in educational and recreational activities by 1218 schoolchildren and students were acquired; their work-rest schedule when engaged
with mobile electronic devices was characterized. A total of 943 schoolchildren and students were examined by ophthalmologist and with the use of the Armis
hardware-software complex (Russia). A significant decrease in visual acuity (measured in diopters) and the increase in the rate of functional vision problems and
chronic eye disorders in first-graders (o < 0.05) compared to their age-mates of the past decade were observed. During the learning process, a significant decrease
in visual acuity (p < 0.05) in both eyes was observed starting from middle school, which persisted both in high school and during first years of the university.
Students, who adhered to the work-rest schedule when engaged with mobile electronic devices, significantly less often (o < 0.05) complained of health problems.
A regression model (p < 0.05) was constructed for the relationship between the students’ visual acuity (OD, OS, diopters) and their work-rest schedule when
engaged with mobile electronic devices. When assessing the regime of using electronic devices, medical stidents found that the time of use in both educational and
recreational activities should be strictly regulated. To prevent functional vision problems and chronic eye disorders, it is necessary to limit the time of using mobile
electronic devices by students. According to scientific research, this would have a beneficial effect on the finctional state of the organism and prevent fatigue.
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PE>XXUM UCMOJIb30BAHUA MOBWUJIbHbIX SNIEKTPOHHbIX YCTPOUCTB OBY4YAIOLLMMUCA KAK
®AKTOP PUCKA PA3BUTUSA OTKJIOHEHUIA CO CTOPOHbI OPFAHA 3PEHUA

C. B. Mapkenosa, 3. MettuHu, A. A. TatapuHivik, O. B. Vesnesa =
Poccuninckni HaumoHanbHbI MCCnefoBaTensCKUii MEAULIMHCKUIA yHBepcuTeT uM. H. V1. Muporosa, Mockea, Poccus

OTpuLaTensHoOe BO3AENCTBUE 3MEKTPOHHBIX YCTPOMCTB (3Y), B TOM YMCne 1 MOBWIBbHbBIX (CMapT(OH, MNaHLLET), Ha OpraHn3M AeTen, NOAPOCTKOB 1 MOMOOEN
OTMEYEHO BO MHOIUX Hay4HbIX MCCReAoBaHMsX. Lienbto paboTbl ABMMOCH N3yHeHWe pexxvimMa NCMoNb30BaHNA MOBUIbHBIX SNIEKTPOHHbIX YCTPOCTB 1 ero BANSHS
Ha COCTOSIHME opraHa 3peHust obydaroLmxcs. Beimm nony4eHbl AaHHble 06 MCMONb30BaHUM MOBUIBHBIX SMEKTPOHHBIX YCTPOWCTB B Yy4EOHOW W [OCYroBON
nestenbHocT 1218 LWKoNbH1KaMm 1 CTyaeHTaMu 1 faHa XapakTeprcTvKa U pexknumMa Tpyaa v oTablxa npu paboTte ¢ MOOUIbHBIMM SNIEKTPOHHBIMU YCTPOWNCTBAMM.
Bpavom-odtansmonoroMm v ¢ nomoupto AMK «Apmuc» (Poccus) 6bino ocMoTpeHo 943 LKOMbHUKA 1 CTyAeHTa. bbino obHapy»xeHo AOCTOBEPHOE CHKEHMWE
OCTPOTbI 3PEHNSt B AMTP, @ TakKe YBENMYeHNe YacToTbl (PYHKLUMOHANBHBIX OTKIIOHEHWIA 1 XPOHNYECKNX 3ab0neBaHnin rmasa y nepBoknaccHkos (p < 0,05),
B CPaBHEHUM CO CBEPCTHUKaMV MpedpiayLlero AecatuneTs. B anHammnke oby4eHns oTMeYeHO [OCTOBepHOe CHbkeHne (o < 0,05) oCcTpoTbl 3peHnst Ha oba
rnasa Ha4mHas co cpeaHeit LWKOJbl, KOTOPOoe 1 anee COXPaHANOCh Ha 3TOM YPOBHE 1 B CTapLUEen LLKOMe, U Ha MepBbIX Kypcax yHBepcuTeTa. Y oby4atoLLyxcs,
COBMOJAIOLLINX PEXVM TPyAa W OTApIxa Npy paboTe ¢ MOBUBHBIMU SNEKTPOHHBIMI YCTPOMCTBaMK, JOCTOBEPHO pexe (0 < 0,05) BCTpedanuch >kanobbl Ha
HapyLLeHve 300poBbs. [NonydeHa perpeccnonHas Mogens (o < 0,05), onucbisaroLLasi CBA3b 0CTPOTLI 3peHns (OD, OS, antp) 06y4atoLLMXCS C PEXUMOM VX TPyAa
1 OTAbIXa MpuU paboTe ¢ MOBUBHBIMU 3NIEKTPOHHbLIMU YCTPOCTBaMU. [py OLEHKE pexkriMa NCnonb3osaHnsa OY CTyAeHTamM1-MeanKammn YCTaHOBMNEHO, YTO Kak B
y4e6HOW, TaK 1 B [OCYrOBOWN AEATENBHOCTH, BPEMS UCMONB30BAHNS [OMMKHO ObITb CTPOIO PernaMeHTMpoBaHo. s NpohunakTnkin yHKLMOHABHBIX OTKIOHEHWIA
1N XPOHUYECKNX 3a00f1eBaHNN OpraHa 3peHns HEOOXOAMMO OrpPaHYUTb BO BPEMEHN MUCMONb30BaHME MOOUIbHBIX SMIEKTPOHHbBIX YCTPONCTB OBY4aroLLMMNCS,
YTO, COMMACHO Hay4HbIM UCCNEA0BaHMAM, Kak 61aronpuUaTHO BAMSIET Ha (hyHKLMOHANbHOE COCTOSHVE OpraHvaMa B LeNoMm, Tak v NpefoTBpallaeT passutie
nepeyToMeHNS.

KrntoueBble cnosa: LKOMbHUKW, CTYAEHTbI, OCTPOTA 3PEHWSI, MOBUSTbHbIE SNEKTPOHHbIE YCTPOWCTBA, PEXMM TPyAA 1 OTAbIXa
Bknap aBTOpPOB: BCE aBTOPbI CAENaNM SKBUBANEHTHbIA BKAL B NMOAOTOBKY MyGaKaLmi.

CobniofeHne aTUYeCKUX CTaHpApTOoB: 1ccnefoBaHve ogodperHo JTOK PHAMY um. H. W. Muporosa Muxsapasa Poccum (Mpotokon Ne 159 ot 21.11.2016),
He noaBeprasio ONacHOCTN Y4aCTHMKOB, COOTBETCTBOBASIO TPEOOBaHMSAM OVOMEONLWHCKON STUKW, A1t KXKOOr0 y4acTHMKa Obino MoyYeHo [o6poBOSbHOE
MH(POPMUPOBAHHOE Cornacue.
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Early 215t century was marked by booming development of
digital environment. In 2000, the telecom company Ericsson
used the term “smartphone” for a mobile electronic device for
the first time. Smartphones became available in the general
market after 2008. The UNISEF report “The State of the World's
Children 2017: Children in a Digital World”, published 10 years
after the release of the first iPhone, showed the increasing role
of Internet in education and socialization of children, adolescents
and youth. Children and adolescents under the age of 18
make up about a third of Internet users worldwide. The age of
first use of Internet is constantly decreasing: more and more
3-5-year-old children in European countries become Internet
users, which involves the use of mobile electronic devices [1].

At the current stage domestic education moves on to the
“digital school” and implementation of technologies of distance
education that also involves the use of mobile electronic devices
to access the educational process and electronic educational
resources and therefore shapes the usual mode of using such
devices in educational activities by the students [2, 3].

The impact of mobile electronic devices on the organism
of children, adolescents and youth has been highlighted by
many studies. It should be noted that students, who use mobile
electronic devices, often complain of asthenopia. They also
experience eye problems, musculoskeletal disorders, become
psychologically addicted, etc. [4-12].

Earlier, the potential dangers of using mobile electronic
devices were associated with exposure to physical factors
and positioning of a mobile phone close to the human head.
Today, smartphones are small but powerful computers that
continuously receive audio and video data. Potential dangers of
using smartphones are increasingly associated with the temporal
characteristics of the use of mobile electronic devices [13-16].

The above-mentioned demands the analysis of the impact
of various modes of using mobile electronic devices on the
health status (particularly on the students’ vision) that would
make it possible to develop preventive measures aimed at
reducing health risks in the younger generation.

The study was aimed to assess the regime of using mobile
electronic devices and its impact on the students’ vision.

METHODS

In 2017-2021 academic years, a single examination and
blank questioning of 1218 schoolchildren and students in
Moscow and Moscow region (among them 150 primary-level
schoolchildren, 225 middle schoolers, 200 high school students,
643 undergraduate students) were carried out. Information
about the usual mode of using mobile electronic devices (MEDs)
was obtained from students having the experience with MEDs
of a year or more using the standardized questionnaire. We
also applied questionnaires that contained information about
the conditions of using MEDs (availability of the organized
workplace, possibility of maintaining working posture, adequate
level of illumination of the working surface), modes of using
MEDs (work breaks, their frequency and length), characteristics
of the applied preventive measures (frequency, timeliness
of work breaks, filling of those with preventive activities), the
amount of “screen time” when using MEDs. High school
students and undergraduate students were offered to fill out an
online questionnaire [17]. A total of 200 high school students
and 518 undergraduate students were surveyed.

The data of the student’s examination were copied
by ophthalmologist. Visual acuity was assessed in 943
schoolchildren and students. The examination results were
recorded in the following way: UCVA (OD =..., OS =...). We

also studied archival data of the examination of schoolchildren,
who attended the Dolgoprudny Gymnasium, performed by the
Board Certified ophthalmologist in 2000-2005.

Inclusion criteria: student (schoolchild or undergraduate
student); availability of written informed consent; availability of
the ophthalmic examination results; questionnaire, completed
correctly by the respondent or his/her legal representative (for
primary-level schoolchildren); no chronic eye disorders; experience
with MEDs of a year or more. Exclusion criteria: different age
group; no informed consent; no ophthalmic examination results;
chronic eye disorder that makes it possible to attribute the
subject to the health groups 4 and 5; no correctly completed
questionnaire; experience with MEDs of less than a year.

The study did not endanger the subjects, it was consistent
with the principles of biomedical ethics and the Declaration
of Helsinki (1983). The study was approved by the Ethics
Committee of Pirogov Russian National Research Medical
University (protocol Ne 159 of 21 November 2016).

Statistical processing of the results was performed using
the Statistica 13 PL software package.

RESULTS

The research allows us to consider inadequate regime of the
use of MEDs by students, the conditions of using MEDs, and
no elements of healthy lifestyle in the students’ daily routine the
major risk factors of health problems.

When assessing the regime of using MEDs by students, it was
found that only 6.0% of them did not use MEDs every day and had
at least one “day free from using mobile electronic devices”, for
example on weekends. The day free from using MEDs was mostly
reported by the primary-level schoolchildren and middle schoolers,
other students reported they used MEDs every day. Almost all
the surveyed students (91.5%) not only used MEDs for calls and
sending messages, but also treated MEDs as personal computers
that could be used for educational purposes and in leisure time.
Half of the respondents (50.0%) mentioned the use of MEDs to
complete educational tasks, both urgent and those that could
be completed later using fixed electronic devices (computers,
laptops). Every second student (65.0%) mentioned that he/she
worked with MEDs during meals; almost all the respondents
(85.0%) used MEDs in transport, and continued using MEDs in
low light conditions with no organized workplace (75.0%). The
mobile device battery life was an indirect proof of the intensity of
using MEDs. Only one in four respondents (24.0%) reported that
the battery was enough for one day use. Half of the respondents
(50.0%) mentioned that they never did ocular gymnastics or any
other type of gymnastics during breaks when working with MEDs.

The regime of using MEDs by students can be characterized
by the time of continuous use (Table).

A significant increase in the time of continuous working with
MEDs in middle schoolers and high school students compared
to the primary-level schoolchildren, and the increase in the time
of continuous working with MEDs in undergraduate students
compared to schoolchildren were revealed (p < 0.05).

[t was found that the time of continuous use of MEDs in
middle schoolers, high school students and undergraduate
students exceeded one hour and increased on weekends and
during vacations. The requirements of SanPiN 1.2.3685-21
“Hygienic Standards and Requirements for Ensuring Safety and
(or) Harmlessness to Humans from Environmental Factors” set
the acceptable time of using tablet in educational activities. Our
findings suggest that the time of continuous use of tablet by the
primary-level schoolchildren increased by 2.0 times during working
days and by 2.9 times during vacations; in middle schoolers it
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Table. The time of continuous use of mobile electronic devices by students in their leisure time, during working days, weekends, and vacations, M + m

Students Time of continuous use of tablet Time of continuous use of smartphone
working days weekends vacations working days weekends vacations
Primary school 32.8 + 5.5*.* - 43.8 + 5.5*.* 25.0 + 2.5%.* - 35.5 + 4.5*.**
Middle school 63.0 + 20.0* 98.6 + 27.0" 97.3 +2 0.0* 88.0 + 13.0" 96.9 + 16.0" 112.5 + 18.5*
High school 95.2 + 8.0" 96.5 + 9.0* 107.1 + 11.0* 129.5 + 16.5* 131.8 + 16.0* 146.5 + 18.0*
University (students) 143.5 + 9.0 159.1 + 10.0 155.8 + 10.0 186.0 + 11.0 184.5 +11.0 191.0+17.5

* p < 0.05 — significance of differences between schoolchildren and undergraduate students
** p < 0.05 — significance of differences between the primary-level schoolchildren and middle schoolers/high school students
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*
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Fig. 1. Vusial acuity in schoolchildren and students, 2000-2005 and 2017-2021, diopters

*— p<0.05

increased by 3.0 and 4.9 times, respectively; in high school
students the time of continuous use of tablet increased by 4.9
and 5.3 times, respectively; in undergraduate students it increased
by 7.0 and 7.8 times, respectively. However, educational activities
never involved the use of smartphones by students.

Thus, it was shown that students took no timely breaks for
rest, ocular gymnastics, increased motor activity or meals when
working with MEDs. In accordance with the current safety
regulations, such breaks should be taken every 10-15 of using
an electronic device by the primary-level schoolchildren, and
every 20 minutes by all other students.

The risk of health problems associated with using MEDs
in students is aggravated by working in low light conditions,
and the lack of workplace specially organized for this purpose.
Among the students, almost every second person (40.0%) was
at risk of health problems due to the features of unreasonable
use of MED (wrong regime of use, wrong time of continuous
use, poor lighting conditions at workplace, insufficient frequency
and length of work breaks, wrong filling of breaks).

The dynamic changes in the students’ vision had been
assessed since 2000-2005 (before the release of the first
iPhone in 2008) to 2017-2021 (the period of the mainstream
use of iPhones) (Fig. 1).

In 2000-2005, conventional technical means of training
were used in educational institutions. Furthermore, by the time
of graduation from school decreased visual acuity was (p <
0.05) was observed only in the dominant eyes.

In 2017-2021, interactive boards, personal computers,
laptops, readers and MEDs (tablets) were widely used in
educational institutions. The more intensive use of these devices
was reported in 2020 during the period of distance learning.
During this time, visual acuity in first-graders was significantly lower
(o < 0.05) compared to their age-mates of the past decade. In the
course of learning a significant decrease (p < 0.05) in visual acuity
in both student’s eyes was revealed earlier (in middle school) and
persisted during the subsequent stages of educational process.
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The students’ visual acuity was significantly lower (o < 0.05)
compared to that of their age-mates of the past decade.

Studying the structure of eye diseases over time in 2000-
2020 revealed a significantly increased share of students with
various functional vision problems and chronic eye disorders
in 2020. Among the surveyed first-graders, whose systematic
education started in 2020, and who already had an experience
with MEDs of at least a year, the share of students with no
functional vision problems or chronic eye disorders (53.6%) was
significantly lower (p < 0.05) compared to the data obtained
in 2000 (73.8%). Disorders of accommodation were found in
28.6% and 15.5% of first-graders, and different degrees of
myopia were found in 16.1% and 10.7%, respectively (Fig. 2).

The impact of the students’ non-compliance with the regime
of using mobile electronic devices on the development of vision
impairment was studied. It was found that students, who
adhered to the work-rest schedule when engaged with mobile
electronic devices, significantly less often (p < 0.05) complained
of health problems. Thus, only 7.5% of the respondents, who
adhered to the safe regime of using MEDs, complained of
heavy-headedness or headache. Among those who were non-
compliant with the safety requirements, heavy-headedness or
headache was reported by 92.5%; computer vision syndrome
was found in 17.8% and 82.2% (contingency coefficient 0.51,
p < 0.05), and carpal tunnel syndrome was reported by 3.9%
and 96.1%, respectively.

A regression model (p < 0.05) was constructed for the
relationship between visual acuity (OD, OS, diopters) and the
regime of using mobile electronic devices:

Y =0.43 + 0.31-X1 + 0.17-X2-0.09-X3 (1),

where X1 was availability of the “day free from smartphone”
(having no free day — 0, having free day — 1);

X2 — was availability of the “day free from tablet” (having no
free day — 0, having free day — 1);
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X3 — compliance with the regime of using mobile electronic
devices (compliance — 0, non-compliance — 1).

DISCUSSION

Extensive use of MEDs by the vast majority of students,
especially during the vacation period and leisure time, poses
a significant threat to the health of the young generation.
According to the data obtained, 40.0% are at risk due to
inadequate regime of using MEDs. This, in turn, contributes
greately to the impaired lifestyle and is a prerequisite for
deterioration of health, including vision (both in terms of the
increased prevalence and severity of eye disorders).

Some design features of MEDs that have an effect on the
functional state of the student’s organism are well known.
A number of unresolved issues that determine the risk of
health problems are reported: non-ergonomic keyboards
(QWERTY); uncomfortable interface that complicates hand
positioning; trouble using the device when walking (affects gait
and increases the risk of injury) [18-20].

[t has been determined that touch screens used in large
mobile electronic devices have a distinct advantage over smaller
touch screens in terms of space available for transferring of
graphical data. The research has shown that users consider
tablets the most useful in situations where precision of graphical
interpretation is important and there are no time limits [21].

The text size and larger inter-line spacing (leading) significantly
improve readability, the crowded display requires much greater
time for reading and processing of information [22].

However, currently, it is hard to change some design
features of mobile electronic devices, but today is necessary
and possible to regulate the regime of using such devices.

Domestic hygienists have developed the regimes of using
tablets in educational activities, as reflected in scientific papers
and hygienic requirements for safe use [23, 24].

There are also some studies focused on assessing the
impact of the regome of using mobile electronic devices
(smartphones, tablets) in recreational activities [25].

The work-rest schedule of children, adolescents and youth
when engaged with MEDs has become the key factor contributing
to the health of the young generation in the context of distance
learning. This factor affects the students’ daily routine, their level
of motor activity, functional and psychological state [26-29].

Meanwhile, the data on the impact of various regimes of the
use of MEDs on the health of the young generation available
in scientific literature are incomplete and address only some
of its aspects. Thus, the study of young adults aged 18-23
with no eye disorders showed that 60 minutes of reading a
book on the screen of smartphone resulted in the increased
symptoms of eyestrain, drowsiness and fatigue, decreased
binocular accommodation [30].

After 20 minutes of using smartphone, significant changes
in the static balance and oculomotor function compared to the
more short-term (5-10-minute) use, as well as dizziness were
observed in healthy adults [31].

Thus, the use of MEDs (smartphones, tablets) both in
educational and recreational activities should be strictly
regulated. It is necessary to limit the time of using mobile
electronic devices by students. According to scientific research,
this would have a beneficial effect on the finctional state of
the organism, prevent fatigue, and contribute to prevention of
functional vision problems and chronic eye disorders [32-35].

Thus, the issues of adverse impact of the design features of
various mobile electronic devices and the regimes of their use
on the health of the young generation, and the development of
measures to prevent health problems in future generations are
still relevant and require further research.

CONCLUSION

The widespread use of mobile electronic devices (tablets and

smartphones) among primary-level schoolchildren, middle

schoolers, high school students, and undergraduate students

is reported.

1. In 2000-2005 and 2017-2021, the more and more earlier
detection of vision impairment in first-graders was observed.
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2. High prevalence and
disorders among students, including first-graders,
were revealed.

increasing severity of eye
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ESTIMATING HARMFUL EFFECTS OF MOBILE ELECTRONIC GADGETS ON HEALTH OF MEDICAL STUDENTS
levieva OV =
Pirogov Russian National Research Medical University, Moscow, Russia

It is difficult to imagine a modern society without electronic gadgets (EG), as they promote rapid acquisition and exchange of data. At the same time, modern technologies
do not only ensure information exchange, but also influence different organs and systems of users. As they are more commonly used by students and adolescents, it is
important to have a holistic picture of the effect produced by the EG to estimate the harmful effects of various mobile EG. The harmful effects on health of medical students
associated with the use of mobile electronic gadgets was assessed. Scientific articles considering the issues of how various environmental factors and harmful effects
associated with the excessive use of electronic mobile gadgets influence the health of students were reviewed. The articles published in 2015 to 2021 were searched within
ELIBRARY, PUBMED, PSYCINFO and CYBERLENINKA. Thus, taking into account literature data about the health of modern students, their way of life, role and place
of electronic gadgets in their lives, and a special importance of forming health-preserving skills exactly among medical students, who are the future doctors, subsequent
examination of harmful effects, associated with mobile electronic gadgets used in educational and leisure activity, on students’ health, examining the effect of mobile
electronic gadgets on other components of the students’ way of life and development of modern technologies of hygienic education of medical students at Universities still
belong to relevant issues. Development of electronic technologies enables acquisition and processing of large amounts of information. However, various factors producing
a negative effect on health and a way of life of a human being are poorly understood. In spite of diversified information technologies, it is important to remember about
the necessary skills used when the technologies are applied. Thus, health and skills related to a healthy lifestyle belong to an important factor for future medical students.

Keywords: students, mobile electronic gadgets, healthy lifestyle, hygienic education
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OLIEHKA PUCKA UCIMOJIb3OBAHUSA MOBUJIbHbIX 9NIEKTPOHHbBIX YCTPONCTB AJ151 340POBbA
CTYOEHTOB-MEONKOB

Neenesa O. B. &7
Poccunitckuin HaumoHanbHbI MCCneaoBaTenbCKii MEAULIMHCKUIA yHBepcuTeT uM. H. V1. Mnporosa, Mockea, Poccus

CoBpemMeHHOe OBLLIECTBO CIOXHO MPeacTaBUTb 6e3 Kakoro-mbo aMeKTPOHHOMO yeTpoicTea (AY), Tak kKak QY OueHb MOMOraeT B ObICTPOM MOMyHeHun 1 obMeHe
NHopMaLwn. B TO »Ke BpeMsi COBPEMEHHBIE TEXHOMNOMUM He TOSMBKO MOMOratoT OCYLLECTBIST MHDOPMALMOHHBIA OOMEH, HO TakKe BIUSIKOT Ha pasninyHble opraHb!
1 cUCTEMbI MOsb30oBaTene. Tak Kak OCHOBHbIMY MOMb30BaTENAMM Hallle SBNSKOTCS CTyAEHTb! U MOAPOCTKM, BaXKHO VMETb LIENOCTHYIO KapTUHY BMSHUA OY ana
OLIEHKM PIICKa OT MCMOSBb30BaHVISt PasHO00PasHbIX MOOUITbHBIX JY. MpoBeneH 0630p Hay4YHbIX CTaTel, B KOTOPbIX PACCMATPVBAKOTCS BOMPOCH! BIMSHIIS Ha 300POBLE
CTYLEHTOB PasnyHbIX (HakTOPOB CPemdpl Y PUCKN Ha (POHE YPE3MEPHOTO MCMONB30BAHNS SNEKTPOHHBIX MOBUIBHBIX YCTPOMCTB. MOWCK CTaTell OCyLLECTBASICS MO
6a3am faHHbIx: ELIBRARY, PUBMED, PSYCINFO 1 CYBERLENINKA, koTopble 6binn onybimkoBaHbl NpermyLecTeeHHo Mexay 2015 1 2021 rr. Takum obpas3om,
YYUTBIBaS IMTEPATYPHbIE AaHHBIE O COCTOSHN 300POBLS COBPEMEHHbIX CTYLEHTOB, 1X 0636 XKN3HU, PO 1 MeCTe DY B X XKU3HEAESTENBHOCTY 1 0COO0M BAXKHOCTA
hOPMMPOBaHNS HaBbIKa 3L0POBLECOEPENKEHIISI UMEHHO Y CTYAEHTOB-MEAVKOB — OyAyLLMX Bpayei, OCTatoTCst akTyasbHbIMA JasbHeNLLee U3ydeHre prucka Anst Ux
3[0POBbSI UCMONB30BaHNS MOBUITBHbIX SNEKTPOHHBIX YCTPOWCTB B y4EOHOM 1 JOCYrOBON AESTENHOCTU, U3YHEHME BAVSIHWS UCMONb30BaHNS MOBUBHbIX SNEKTPOHHBIX
YCTPOVICTB Ha ApYre KOMIMOHEHTbI X 06pasa »W3H1 1 pa3paboTka COBPEMEHHBIX TEXHOMOM MUMMEHNYECKOrO BOCTIMTAHNS CTyAESHTOB-MEAVIKOB Ha aTare 00yHeHs
B By3e. Pa3BuTe 3MEKTPOHHbIX TEXHOMOMMIA MOMOraeT B MOMyHeHn 1 06paboTke 60sbLLIOrO KOMMYecTsa MHOopMaLM, HO BMECTE C TEM Maslo U3yYeHbl pasninyHble
(haKTOpbI HEraTVIBHOIO BIVISHIIS HA 3LOPOBLE V1 06pa3 XN3HM Henoeka. [l npu Bcem pasHoobpasim MHPOPMALMOHHBIX TEXHOSOMMIA BEXKHO He 3abbiBaTb O HEOOXOAMMbIX
HaBbIKax Mpu YX MPUMEHEHN. Tak BaXkHbIM (haKTOpOM OyayLLMX Bpa4ei CTyAEHTOB-MEAVKOB SBAETCS X 300POBLE 1 HABbIKM 300POBOro obpasa »xusHn (30XK).

KniouyeBble crnosa: CTyOeHTbl, MOBUSIbHbIE ONIEKTPOHHbIE yCTpOI7ICTBa, S,EI'ODOBbIVI 06pa3 XKN3HW, rTMrimeHn4eckoe BocnmnTaHne
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Development of electronic technologies enables acquisition and
processing of large amounts of information. At the same time,
various factors producing a negative effect on human health
and way of life are poorly examined. In spite of diversified
information technologies, it is important to remember about
the necessary skills used when the technologies are applied.
The purpose of the research paper is to assess the harmful
effects of mobile electronic gadgets on health of students.

MATERIALS AND METHODS

The research articles considering the issues of how various
environmental factors and harmful effects associated with
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the excessive use of electronic mobile gadgets influence the
health of students were reviewed. The articles predominantly
published in 2015 to 2021 were searched within ELIBRARY,
PUBMED, PSYCINFO and CYBERLENINKA.

RESULTS

During the educational period, medical students are exposed to
huge mental and emotional burden resulting in violation of diet,
sleep and declined sports activity. The cumulative burden effect
leads to stress, overpressure, reduction in adaptive capabilities
and subsequent development of various diseases. So, it is
necessary to correctly substantiate and convey the importance
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of hygienic activities to future doctors and form health-saving
competence, knowledge, expertise and skills of healthy lifestyle
maintenance even at the stage of education [1, 2, 3, 4].

Mobile electronic gadgets (MEG) that produce an increased
load on the visual and locomotor apparatus and result in
psycho-emotional dysfunction are not the last source of
increasing loads and stress among modern students [2, 5].

[t has been shown during the research that misuse of
electronic gadgets (EG) by students (especially during leisure
activities) violates sleep due to disturbed emotional background,
results in eating disorders and decreases motor activity [2].

During the COVID-19 pandemic, the students were using
more EG due to active implementation of distance learning with
a high visual load [3, 6].

However, the literature describes not all MEG-associated
harmful effects on students and especially medical students
who are intended to take care not of their health only, but also
of health of their patients, and consult them on a healthy lifestyle.

[t has been established through the experiment that the
visual apparatus experiences faster fatigue while reading poorly
designed data on the screen [7]. To reduce the total negative
effect not just on the visual analyzer, but also on various systems
of the body, preventive activities are probably required considering
various technical characteristics of different EG [8, 9].

Due to the increased visual load, medical students
report different signs of visual fatigue as the principal factor,
rapid fatiguability and reduced stress resistance. So, we can
substantiate the necessity in hygienic requirements to font
design text of e-learning materials [10].

Use of various EG (PC, smartphone, laptop) by students
during not only educational, but also leisure activity with a wrong
posture and insufficient lighting will result in such violations as
common and excessive accommodation tension, different
degrees of myopia, computer visual syndrome, postural
disorder, carpal syndrome, loss of hearing while using head
phones, possible faster fatigue during an educational process
and, as a consequence, reduced stress resistance [4, 11, 12].

Indirect influence of EG via changed lifestyle components
such as non-compliance with labor and rest, sleep disturbance
and reduced motor activity can result in vegetative dystonia. Thus,
in accordance with research data, direct correlations between
the rate and duration of using gadgets, sleep disturbances and
development of vegetative dystonia, which can be a leading factor
that should be taken into account when developing preventive
activities, have been identified. The syndrome of vegetative
dystonia can result in maladaptation [1, 13, 14, 15].

Development of information and communication technologies
results in negative effects associated with their application such
as changed personality measures (including Internet addiction).
High risks of addiction formation are more characteristic of
people who are morally or spiritually weak [1, 3].

The issue of Internet dependency is relevant more than
ever, especially now, when social apps were created. On the
one hand, these inventions make communication limitless, with
constant addiction to a certain level of communication, on the
other hand [16].

People with instable adaptation possibilities and
disturbances of socio-psychological measurements commonly
have different types of addiction. Another addiction can be
represented by becoming dependent in an attempt to deal with
stress, avoiding rushing to a solution [17, 18].

Internet dependency reduces socialization and, as a
consequence, prevents students from being fully included
into the educational process and interferes with academic
performance. Meanwhile, students with no addiction

except for good academic performance display motives for
self-development, self-improvement, etc. [19].

On the contrary, a rapid way of emotional release is
escape from reality, communication in social networks, and,
as a consequence, dependency on them. The alternative is
represented by useful skills such as physical training, walks in
the fresh air, real communication with like-minded people who
are most important to students [20].

For proper formation of protection and adaptive skills to
avoid dependencies it’s important to comprehend which
personal traits lead to this problem. It has been proven
scientifically that it is about low self-esteem, tendency to
depression, sense of insecurity and loneliness [21].

Stage-by-stage preventive work related to Internet dependency
among students is required to increase effectiveness [22].

Formation of a holistic view about health and healthy way
of life in a student is an important constituent of successful
professional activity [9, 23].

This is especially true for medical students. Conducting
preventive activities among medical students and teaching
them a healthy way of life should be a fundamental component
of the system of hygienic education of future doctors [24, 25].

Thus, hygienic education of medical students at universities
using lectures, conversations, discussions, etc. is definitely
necessary (8, 26].

It should be noted that 70.0% of medical students
respect their teachers’ opinions and consider the teachers as
authoritative persons [12].

DISCUSSION

Finally, one shouldn’t forget that state-of-art EG have useful
advantages for a modern human being. Many useful apps for
a healthy lifestyle have been developed currently. For instance,
Screen Time app tracks how long the EG has been used; when
the permissible limit is exceeded, a timer should be set to add
10-15-minute breaks to every work session of 40-45 minutes.
Step Counter app monitors your motor activity within a day.
It allows to plan the activity and increase it during a day due
to correctly selected gymnastic or various physical exercises.
There exist different platforms where you can share your
achievements and run small competitions to achieve the set
goals associated with a healthy way of life [27, 28].

Useful skills can be applied using Habit Tracker app that would
enable to develop a useful habit during a certain period of time [29].

Check lists are important components utilized in formation
of useful skills and preparation of materials for hygienic
education. Their practical value has been proven already while
using, sharpening and teaching the acquired skills to young
people. A check list is a reminder to have all important points
fixed with their subsequent application in work. This can look
like a mini plan or algorithm of actions to prevent the problems
with an organ of vision, stress, etc. [29, 30].

CONCLUSIONS

Not all methods of hygienic education of medical students that
promote formation of health protection competence, correct
assessment of MEG effects on health, risks of disruption of
the visual apparatus, locomotor apparatus and formation of
dependencies are described in the literature.

Health of future doctors can be formed at the stage of their
education already, as acquisition of useful skills is important for
subsequent consultation of future patients as far as a healthy
way of life goes.
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ANALYZING THE COMPOSITION OF ENERGY DRINKS AND THE EFFECT THAT THEY CAN HAVE
ON STUDENTS

Shcherbakova VA B, Melikhova EP
Voronezh State Medical University named after N. N. Burdenko, Voronezh, Russia

Consumption of energy drinks by young people has been increased due to various reasons. The drinks have potentially harmful effects. The purpose was to
examine the frequency of and reasons for energy drink consumption by medical students, subjectively assess health effects related to energy drinks, and analyze
composition of energy drinks. 150 students of the Voronezh State Medical University named after N. N. Burdenko were interviewed to find out the effect produced
by energy drinks on their performance, health and attitude to energy drinks using Google Forms. Methods of statistical analysis were utilized during the assessment.
Four energy drink labels were selected and analyzed with their composition being described. Students’ health and adverse effects after consumption of the drinks
underwent subjective assessment. 35% of those interviewed believe that energy drinks are effective. 70% of the students report increased performance after
consumption of the drinks. However, 55% of them develop adverse effects such as tremor of the extremities (11.3%), increased excitability (20%), increased blood
pressure (23.3%), heart arrhythmia (26%), allergic reactions (4%), and loss of consciousness (2%). A safe amount to be consumed (250 ml) is recommended after
the analysis, whereas 60% of the respondents consume 450 ml. Every year energy drinks are gaining more and more popularity among young people. The found
adverse effects of energy drinks require subsequent and a more elaborated examination.
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AHANIN3 COCTABA 3HEPIETUHMECKUX HAMUTKOB U UX BJIMAAHUE HA 300OPOBbE CTYAEHYECKON
MOJIOAEXN

B. A. LLiep6axosa =, E. M. Menmxosa
BopoHexckuin rocynapCTBeRHbIn MEAMLIMHCKMIA yHVBepcuTeT uM. H. H. BypaeHko, BopoHex, Poccus

B monopexHoln cpefe no pasHbIM MpUYMHaM yBEeNMUMBaeTCs ynoTpebneHne aHepreTUHeckrx HannTkos. OHW NoTeHUManbHO BpeaHb! Ans 3poposes. Llens
pPaboTbl — U3yHeHWe YacTOTbl U MPUYNH YNOTPEONEHNS SHEPIETUHECKMX HANUTKOB CPEAV CTYAEHTOB-MEeONKOB, CyObEKTVBHOM OLIEHKN COCTOSIHIS 340POBbSA 1
NO604HbIX APEKTOB NOCAE YNOTPEONEHNA HaNUTKOB, MPOBEAEHNE aHaNM3a CocTaBa aHePreTUKOoB. Mpr nomoLm Google-Popmbl Mbl onpocun 150 cTyaeHToB
BIrMY um. H. H. BypaeHKko OTHOCUTENBHO BAUSHWSA SHEPrEeTUHECKNX HANMMTKOB Ha X paboToCNOCOBHOCTL 1 300POBbE, a TakKe OTHOLLEHWE K YNoTpebneHno
3HEPreTMHeCcKNX HanuTkoB. B xome OueHKM pe3ynsTaToB MPYIMEHSNCh METOAbl CTAaTUCTUHECKOro aHanuaa. Bbliv BbiOpaHbl YeTbipe TOProBbiX MapKu
3HEPreTNHECKNX HaNMTKOB 1 Obl MPOAHAIM3MPOBaH 1 ON1CaH KX cocTas. [poBeneHa CyObeKTUBHAS OLEHKa COCTOSHMSA 3[0POBbS CTYOEHTOB 1 MOOOYHbIX
ahdekToB Nocne ynotTpebnenns HanMTKoB. 35% PECNOHAEHTOB CHATAKOT SHEPreTUYecKrie HanUTKN 3ddeKTUBHbIMK. ocne ynoTpebneHnst aHepreTvikos 70%
CTY[EHTOB OTMeHatoT y cebsi MoBbILLeHe PaboTOCNOCOBHOCTH, OAHaKO Y 55% OTMeYeHbl HexxenaTesbHble MOBoYHbIE SBNEHMS: TpeMop KoHevHocTen (11,3%),
MoBbILLEHHas BO30YAMMOCTb (20%), MOBbILLEHME apTepuanbHOro aasneHns (23,3%), HapyLleHne ceppeqHoro putma (26%), anneprudeckue peakummn (4%),
notepst codHanus (2%). B pesynsraTte NpoBefeHHOro aHanm3a cocTaBa HanMTKoB PeKoMeHaoBaH 6e30MmacHbii 06beM yrnoTpebneHust (250 Mr), B TO Bpemst Kak
60% OnpoLUEHHbIX yNoTpebnstoT 450 M. DHEPreTUHecKme HamUTKK C KakabIM rof0oM CTaHOBSATCS BCe NMOMynspHee cpean MONoAeu. BeisiBneHHble No604HbIe
ahdeKTbl IHEPreTUKOB TPEOYIOT AanbHENLEro 6o1ee AeTaNbHOMO U3yHeHns.

KnioueBble cnosa: CTy[OEeHTbl, 3HepreTn4eckmne HarnnTkn, 300poBbe, I‘IpOCbI/I!'IaKTI/IKa
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Supply of energy drinks in Russia is increasing every year. On  withdrawal syndrome in laboratory animals following 30 days

a percentage basis, supply of energy drinks in the Russian
market was annually increased by 14.9-30.0% [1].

The issue of energy drink consumption is essential due to
a possible negative effect of this product on various organs,
systems of organs and entire body [2-5]. According to a number
of researchers, caffein contained in energy drinks can induce
drug dependence (withdrawal syndrome), when consumed
on a long-term basis, and produce a psychostimulant effect.
In her work devoted to the experimental study of a possible
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of caffeine-containing energy drink consumption, Zemskova
EA concluded that their motor activity was reduced, anxiety
level was increased and that a number of signs available
didn’t exclude the withdrawal syndrome in tested animals as
compared with the control group. A negative trend in weight of
white rats was observed as well [6]. A number of data of foreign
researchers [7, 8] demonstrated a negative effect of energy
drinks on the cardiovascular system [9, 10]. In the experiment
of scientists headed by Sachin A. Shah, various parameters
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(QT, PR, QRS complex, HR, SBP, DBP, cSBP, cDBP) were
compared. It was found out that the systolic and diastolic
pressure values were increased by 5 mm Hg and 4 mm Hg
following consumption of energy drinks [11]. A stable rise in BP
by 2 mm Hg increases the risk for coronary heart disease by
7% and risk of stroke by 10% [11]. Based on the World Health
Organization (WHO), 17.3 million people die of cardiovascular
diseases annually, making 30% of all lethal cases [12]. There
currently exists a trend towards an increased consumption of
various energy drinks, especially among students.

The purpose was to examine the reasons for and frequency
of energy drink consumption among medical students,
subjectively assess health and adverse effects following
consumption of the drinks, and analyze the quantitative and
qualitative composition of popular drinks presented during
questioning.

PATIENTS AND METHODS

First, a literature review was surveyed. Then, year 1 to year
6 students of therapeutic, pediatric and dental departments
of the Voronezh State Medical University named after
N. N. Burdenkohad to complete 30 question surveys using
Google Forms [13]. Their responses were analyzed with IBM
SPSS statistical data processing program, student opinion
ratios were analyzed. The sampling included 150 students;
its size wasn’t preliminary determined. Then qualitative and
quantitative composition of four different energy drinks was
assessed.

We surveyed 150 volunteers from the Voronezh State
Medical University named after N. N. Burdenko. 80% (120) of
them were female, 20% (30) were male. The majority of those
interviewed (93.3%) were 18-25 years old. Students from the
departments of general medicine (43.3%), pediatric department
(29.3%), dental department (17.3%) and that of preventive
medicine (4.7%) along with year 1 to year 6 students from the
Institute of International Education of the Global Institution of
Medical Education and Cooperation (5.3%) participated in the
study.

RESEARCH RESULTS

The survey consisted of four sections: what the students
knew about energy drinks; the frequency of and reasons for
consuming energy drinks by medical students; effect produced
by energy drinks on students’ health; and their personal
attitude to these products. The students had to answer some
questions regarding what an energy drink is, what labels they
are aware of, what opinion they have about the price and
quality relation. According to subsequent statistical processing,
93.3% of students are aware or have ever heard of the product.
Adrenaline Rush (96%) and Red Bull (94.7%) were the most
popular drinks among the students of the Voronezh State
Medical University named after N. N. Burdenko. 59.3% of
those interviewed noted that quality doesn’t depend on price;
whereas 40% believe that the greater the cost is, the safer and
more qualitative the energy drink is.

It has been established during the analysis that 80% of
the students consume energy drinks. The vast majority (85%)
reported that the drinks help regenerate energy during the
examination period. Many prefer consuming energy drinks
while resting (15.3%). The main reasons for it included shortage
of energy (56%), nice taste (46%) and proper price (9.3%).

When asked about the purpose of the consumption, the
majority of students mentioned a chance to cheer up (65%),

improved performance (40%), better mood and positive
emotions (32%). During the questioning it has been found out
that students mainly have energy drinks in the evening. The
frequency of use was as follows: once or twice a month for
23.3%, once or twice half a year for 22.7%, once or twice a
year for 15% and more frequently than once or twice a year for
14.9% only. Students prefer having a large 450 ml can (60%)
or a small 180 ml can (40%) per day.

There was also a question about a possible combination
of energy drinks and other caffeine-containing products on the
same day. About 74% of respondents mentioned that it was
undesirable to combine energy drinks and caffeine-containing
products, whereas 26% admitted that they could combine
them, though it was very bad for health. Based on subjective
health assessment after consumption of energy drinks, it
was found out that 35% of students believed energy drinks
to be effective. The effect was almost immediate or occurred
within 30 minutes and within one hour after the consumption
in 14.7%, 37.3% and 16.7% students, respectively. Improved
performance was noted in 70% of those interviewed. A
half of respondents (54.7%) reported that adverse events
developed after consumption of different energy drinks. Thus,
they mentioned tremor of the extremities (11.3%), headaches
(56.3%), loss of consciousness (2%), allergic reactions (4%),
increased excitability (20%), high blood pressure (23.3%), and
disturbed cardiac rhythm (26%).

Having analyzed quantitative and qualitative composition
of such energy drinks as Adrenaline rush, Flash energy, Burn
(zero sugar) and Red Bull, we have calculated the energy value
per 100 ml of these products. It amounted to 230 kJ/54 kcal,
210 kJ/50 keal, 10 kJ/2 kcal and 195 kJ/46 kcal. Thus, the
least energy value was calculated for sugar-free Burn, with the
difference being not over 20 kJ for other drinks. As far as the
qualitative composition goes, all the presented energy drinks
contained water, acidity regulators, taurine (synthetic analogue
of caffeine) (Adrenaline rush — 240 mg/100 ml, Flash energy —
120 mg/100 ml, Burn (zero sugar) — 240 mg/100 ml, Red
Bull— 400 mg/100 ml), flavoring agents, caffeine (Adrenaline
rush — 30 mg/100 mg, Flash energy — 27 mg, Burn (zero
sugar) — 32 mg, Red Bull — 32 mg), vitamin B6 (Adrenaline
rush — 0.8 mg, Flash energy — 0.6 mg, Burn (zero sugar) —
0.4 mg, Red Bull— 2 mg), colorants, and sugar (with exception
of Burn, zero sugar). Other components varied depending on
the manufacturer. Adrenaline rush also contained L-carnitine,
stabilizing agents, inositol, guarana seed extract, ginseng
root extract, and vitamin B12. Flash energy composition was
supplemented with antioxidant, niacin, pantothenic acid,
potassium sorbate and sodium benzoate, sweetening agents
and maltodextrin. Red Bull also included niacin and pantothenic
acid.

Special attention should be paid to the content of caffeine
and taurine in the presented samples, as they are responsible
for the main ‘refreshing’ effect. The combination can be harmful
for people with cardiovascular or nervous disorders. Ginseng
and guarana (extracts) ensure rapid removal of lactic acid
from skeletal muscles, facilitating functioning of muscles and
producing an analgesic effect. Vitamins of group B are essential
participants of many biochemical reactions, though their excess
can’'t improve mental activity, as many manufacturers promise.
However, they produce not only a positive effect. Long-term
consumption that exceeds the daily requirement can result in
disturbance of water-salt balance, anxiety, irritation, chronic
headache, increased spinal reflex excitability, stimulation of
the respiratory center and decreased resistance of cellular
membrane receptors to insulin. Taurine is a ‘synthetic caffeine
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analogue’. It can accumulate in the muscular tissue and has
anticonvulsant properties [14]. In large amounts, it can result
in over-excitation and even exhaustion of the nervous system,
increase the risk of dangerous cardiac arrythmias and peripheral
circulation disturbances [14, 15].

To avoid adverse effects, it is necessary to remember about
the acceptable values of energy drink components and not
exceed the dosage. Energy drinks are marketed in different
volumes: 250 ml (small can) and 450 ml (large can). As cited
in literature, a safe daily amount of caffeine is 150 mg. This
amount comes in two small cans (or one large 0.45 | can).
The maximum daily dose of taurine is 300 mg. The 450 ml
can, which is most frequently used by the majority of young
people (60%), has 540-1800 mg of taurine, which significantly
exceeds the daily allowance. So, it is safer to use a small can
of energy drink (180 ml) per day.

DISCUSSION OF RESULTS

It has been found out that 80% of medical students consume
medical drinks, mainly, to replenish the shortage of own
energy (56%) and improve performance (40%). A medical
student digests enormous data within a short period of time,
has frequent emotional overload, high energy expenditure and
improper daily regimen. These can be the reasons for the
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