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THE EFFECT OF 5G WIRELESS COMMUNICATION STANDARD ON ADULTS AND CHILDREN

Tatarinchik AA B9

Pirogov Russian National Research Medical University, Moscow, Russia
Introduction of the fifth-generation wireless networks (5G) will increase the number of 5G base stations and 5G-enabled devices. This review sought to find the
answer to the key question: can such devices be harmful? The review covers scientific data published from 2009 to 2022 and available at eLibrary, PubMed,
Google Scholar, Cyberleninka. We investigated the problems of definition, regulation, accumulation of data on 5G networks, and summarized the papers reporting

how electromagnetic fields in 5G frequency bands affect adults and children. Despite the large amount of contradictory data, the available studies do not provide
adequate information that could enable a meaningful assessment of the safety of 5G networks.
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BJIMAHUE NCMNOJIb3OBAHUA CPEACTB BECNPOBOAHON CBA3U CTAHOAPTA 5G
HA B3POCJIbIX N AETEN

A. A. TatapuHumk =
Poccuinckmin HaumoHanbHbIN MCCAER0BATENBCKU MEOULMHCKIA YH1BEPCUTET nMenn H. V. Muporoea, Mocksa, Poccus

BHenpeHre 6ecnpoBodHbIX CeTen NAaToro nokoneHus (5G) yBeNNUUT KONMHYECTBO H6a30BbIX CTaHLMIA 1 APYrX YCTPONCTB, paboTalolmx C 3TUM CTaHAAPTOM
cBsi3u. Llenbto HacTosiLLero 063opa Obl1o HalTX OTBET Ha MMaBHbI BOMPOC: MOTYT N Takne YCTPOWCTBA OKa3blBaTb HEraTMBHOE BO3AEVICTBIE HA 300POBLE?
Mowuck nHbopmaumm 3a nepurog ¢ 2009 no 2022 r. ocyLEeCTBNANN C UCMOMb30BaHNEM MHMOPMaLMOHHbLIX nopTasnos v nnatdopm elibrary, PubMed, Google
Scholar, Cyberleninka. B 0630pe paccMoTpeHbl Npobnembl, CBA3aHHbIE C ONPeAeneHnemM, HOPMUPOBAHWEM W HAKOMNEHNEM AaHHbIX Mo ceTam 5G. MpuBeneHs!
paboTbl MO OLIEHKE BANSIHKS MCMOMb3YyeMbIX B CETSIX 5G aNeKTpOMarHUTHbIX MoNein paano4acToTHOMO AvanasoHa Ha B3pOC/bIX 1 AeTein. HecMoTps Ha 6onbLLIoe
KOMIMHYECTBO MPOTUBOPEUMBLIX LaHHbIX, VIMEOLLMECS UCCNefoBaHNs He MPefoCTaBAsoT afekBaTHOM MHAOpMaLUMn, KOTOPOM Obino Obl AOCTATOYHO AN

3Ha4MMOW OLeHKN BesonacHocTu ceten 5G.

KntoueBble cnioBa: anekTpomarHuTHsle noss, 5G, AeTv 1 NoapocTku, 0630p, hakTopbl Cpedbl 0GUTaHNs, ANEKTPOHHbIE YCTPOMCTBA

[ns koppecnoHaeHummn: AHOpen AnekcaHapoBmy TaTapuH4YnK

yn. OctpoBuTaHOBa, A. 1, . Mockea, 117997, Poccus; andrei.tatarinchik@yandex.ru
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In the last few decades, we have seen the development
of technologies that enable wireless communications, Wi-Fi and
cellular networks in particular. The first mobile phones and first-
generation base stations were introduced in the 1970s; they
were available to few, but as the number of users increased,
new generations of wireless communication networks (2G, 3G,
4G) were deployed, each making data transmission faster and
relying on new technology. Each subsequent generation uses
higher frequency electromagnetic waves to transmit ever larger
amounts of data at higher speeds to more places. Currently,
the next generation of mobile communication networks is being
actively introduced all over the world.

5G is the fifth-generation wireless communication
technology. It is the next evolutionary development that
replaces 3G and 4G networks and offers improved mobile data
transmission capabilities. 5G relies on waves of much higher
frequencies (from 3 to 300 GHz). Deployment of 5G networks
expectedly entails development of self-driving vehicles, virtual
reality and the Internet of Things technologies.

The high frequency waves carrying data within 5G networks
commonly fail to penetrate walls of buildings, vegetation, and
bounce off steel structures. Therefore, good 5G signal reception
in buildings requires amplifiers, and the network antennas must
be placed every 100-300 meters, which is much closer than
for the previous generation networks. These many sources
of electromagnetic radiation can endanger health of the
population [3].

This is especially important for preserving health of the young
people, since children are sensitive to environmental factors,
including those of physical nature. In the second decade of the
21%t century, both stationary and mobile electronic devices have
become ubiquitous in the educational and leisure activities
of children, adolescents and youth, which means they are
already constantly exposed to electromagnetic radiation
emitted by base stations, Wi-Fi spots, smartphones, electronic
learning tools. Expanding this list with 5G antennas only
translates into greater irradiation.

We have reviewed scientific papers dedicated to the
influence of electromagnetic fields of 5G networks on human
beings. The papers were searched for in the eLibrary, PubMed,
Google Scholar, Cyberleninka databases.

The commonization of electronic devices used for work, training,
and leisure directly increases the intensity and time of exposure
of people to electromagnetic fields (EMFs). Used in educational
settings, electronic devices have a number of unique advantages:
they expand capabilities and ensure equal access to education,
enable learning personalization, instant feedback and evaluation
of the results thereof, make the learning process independent
of time and place, raise the effectiveness of classroom time,
foster formation of new student communities, drive development
of continued education, support self-training, facilitate assistance
to students with disabilities. However, uncontrolled use
of electronic devices increases the time of exposure to the radio
frequency electromagnetic fields (RF EMFs) [4, 5].
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The influence of this factor has already been shown both at
the molecular and body level, as reflected in the fundamental
works by the leading Russian scientists. The currently used
wireless communication technology standards are 3G, 4G and
5G, and their combination translates into a complex effect
of EMFs of various frequencies [6, 7].

To date, there have been published thousands of articles
describing the biological effects of exposure to EMFs. There
are strict restrictions on exposure to higher-level EMFs that can
harm health of a human being; these restrictions are formulated
in national and international rulebooks. However, researchers
have not yet come to a consensus regarding the effects of low-
level fields and their ability to trigger biological reactions in the
body and affect how people feel [8].

At the same time, scientific community is growing
increasingly concerned about the potential adverse biological
consequences of practical application of RF EMFs and their
impact on health. Most of the reports experts have written about
the effects of exposure to EMFs do not contain information
about potential harm to human beings [9-13].

At the same time, there have been published works in
which scientists expressed their concern about the lightning-
fast introduction of the modern data transmission systems, 5G
networks in particular. Compared to the like systems common
just a few decades ago, the respective new developments have
unprecedented potential to create more intense levels of RF
EMFs (e.g., with greater energy flux densities) a human being
may be exposed to. At the same time, the currently available
accumulated data on the safety of 5G networks are insufficient.
The number of much longer term studies that suggest
harmfulness of RF EMFs is growing [14-19].

In his work [20], J.W. Frank identifies four main problems
associated with the use of 5G networks. The first is the lack
of a clear understanding of what 5G is, because there is still
no approved definition therefore, the meaning of this concept
differs country to country.

The second problem is the rapidly growing number
of laboratory studies demonstrating the destructive effects
of high-frequency EMFs in vitro and in vivo [21]. The third problem
is the insufficient quantity of high-quality epidemiological
studies dedicated to the adverse effects exposure to 5G EMFs
has on human health, but this one is offset by the emerging
epidemiological data on the harmful impact of high-frequency
EMFs emitted in the networks of the previous generations.
In particular, we refer to the study [22] that presents convincing
evidence of cancer affecting the brain, auditory nerve and the
breast, the genesis of which is associated with exposure to strong
RF EMFs peculiar to the networks of the previous generation.

And the last problem is the conflict of interests accompanying
the work of many researchers that study EMFs. For example,
a report [23] shows that studies funded by private organizations
interested in the investigated sources of the EMFs, as a rule, find
no connections, and studies funded by the state or independent
organizations present quite the opposite conclusions.

However, not everyone agrees with such statements. An
article [24] by the team of researchers compared the concern
about the development of 5G networks with the panic around
the spread of electricity in the early 20th century; to support
such a comparison, they tried to investigate the problem from
an engineering standpoint and formulated several questions:
is there really evidence of a link between carcinogenesis and
exposure to 5G network EMFs?; will the spread of 5G lead
to an uncontrolled growth of the number of base stations and
the level of EMFs?; are there no experimental studies covering
radiation emitted by the 5G base stations? The team failed to
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find irrefutable scientific evidence that would allow answering
these questions in the affirmative. However, they recognize the
need to assess any potential health effects of low-level RF EMFs
generated by all devices, including those in close proximity
to users (656G smartphones, tablets, laptops, etc.).

Another study [25] also reports that adoption of the 5G
communication standard will not translate into more intense effect
of EMFs on human beings. The researchers described measuring
radio frequencies in a 5G network relying on low-power base
stations mounted so people could be in their immediate vicinity.
The measurements were taken near two NR base stations. One
of them had an advanced antenna system capable of forming
a beam, and the other a traditional microcell. The sites where the
EMF's level was measured were located 0.5 to 100 m away from
the stations; the researchers registered both the strongest and the
time-averaged field levels at the maximum downstream traffic load.
In addition, based on these measurements, they assessed the
impact typical for various cases. A comparison with the maximum
permissible exposure limits established by the International
Commission on Non-lonizing Radiation Protection (ICNIRP)
yielded the maximum exposure coefficients of 0.15 (professional
case, at the distance of 0.5 m) and 0.68 (general public case,
at the distance of 1.3 m). The effect on non-users was potentially
much lower, depending on the activity of other users served by the
base station and its beam-forming capabilities: 5 to 30 times lower
for a base station with an improved antenna and almost 30 times
lower for a traditional antenna base station.

Another study [26] reported similar results. In the worst-
case scenario, the specific power was 62% of the maximum
permissible level approved by the ICNIRP. However, the authors
note that the radiation level increases significantly as the density
of users grows and, consequently, there appear more emitting
user devices. The level of exposure may increase even more in
an environment with a large number of users.

Researchers from Madrid have demonstrated the adverse
effects of 5G wireless communication networks [27]. They
measured RF EMFs in real time on the street and inside houses,
and surveyed residents; the latter revealed signs of unwellness
(dizziness, headaches, sleep disorders, etc.).

The effect EMFs from 5G stations have on children
and adolescents is a particularly interesting subject, since
throughout their lives they are exposed to EMFs generated
by stationary or mobile electronic devices [28]. For children,
foreign scientists have proposed a comprehensive approach
that allows factoring in the influence of all sources of EMFs
on the body. For the purpose, they used spot and personal
(portable) exposure meters that registered RF EMFs affecting
children at school, at home, on playgrounds [29].

In a study conducted in Sweden [30], the effect
of artificial EMFs on adolescents was assessed with the help
of ExpoM-RF dosimeters. The researchers found that at school,
smartphones generated much (67.2%) of the electromagnetic
fields the students were exposed to, and the contribution
of cellular base stations was only 19.8%. According to the dose
calculations, exposure to the environmental sources (cellular
network base stations, wireless phone base stations, LAN
access points and mobile phones in the vicinity) averaged
6.0% of the brain irradiation dose and 9.0% of the whole body
irradiation dose. Thus, the authors came to the conclusion
that RF EMFs affecting the adolescents were mainly generated
by their own mobile phones. The sources in the environment,
like such cellular base stations, play a secondary role.

Another study revealed the relationship between the
occurrence of psychomotor and cognitive function disorders
in children and the intensity of their exposure to radiation from
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base stations. Intense RF EMFs were associated with the arrested
development of fine and gross motor skills, spatial working
memory and attention in adolescent schoolchildren compared to
their peers who were not exposed to such EMFs [31, 32].

At the same time, researchers have shown [33] that the
somatic complaints from children cannot always be associated
with exposure to base stations. Many authors second this
position. In scientific papers, it is often stated that the intensity
of EMF in classrooms and at home does not exceed the
standards established in various countries, and therefore does
not have a significant impact on health [34-37].

References

1. DiCiaula A. Towards 5G communication systems: are there health
implications. International Journal of Hygiene and Environmental
Health. 2018; 221 (3): 367-75. DOI: 10.1016/}.ijheh.2018.01.011.

2. Zmyslony M, Bienkowski P, Bortkiewicz A, et al. Protection of the
population health from electromagnetic hazards — challenges
resulting from the implementation of the 5G network planned in
Poland. Medycyna Pracy. 2019; 71 (1): 105-13.

3. Grigorev JuG. Mobil'naja svjaz' i jelektromagnitnaja opasnost'
dlja zdorov'ja naselenija. Sovremennaja ocenka riska — ot
jelektromagnitnogo smoga do jelektromagnitnogo haosa (obzor
literatury). Vestnik novyh medicinskih tehnologij. 2019; 26 (2):
88-95 (in Rus.).

4. Anikina El. Perspektivy primenenija mobil'nyh ustrojstv dlja realizacii
tehnologij jelektronnogo obuchenija v vysshem obrazovanii.
Innovacii v obrazovanii. 2019; (6): 83-91 (in Rus.).

5. Ushakov IB, Popov VI, Skoblina NA, Markelova SV. Dlitel'nost'
ispol'zovanija mobil'nyh jelektronnyh ustrojstv kak sovremennyj
faktor riska zdorov'ju detej, podrostkov i molodezhi. Jekologija
cheloveka. 2021; (7): 43-50. DOI 10.33396/1728-0869-2021-7-
43-50.

6.  Grigorev JuG. Standart 5G — tehnologicheskij skachok vpered
v sotovoj svjazi: budet li problema so zdorov'em u naselenija?
(pogruzhenie v problemu). Radiacionnaja biologija. Radiojekologija.
2020; 60 (6): 627-34 (in Rus.).

7. Grigorev JuG, Samojlov AS. 5G-standart sotovoj svjazi.
Summarnaja radiobiologicheskaja ocenka opasnosti planetarnogo
jelektromagnitnogo obluchenija naselenija. M.: FGBU GNC FMBC
im. A.l. Burnazjana FMBA Rossii, 2021; 220 p.

8. Chto takoe jelektromagnitnye polja? [Internet]. World Health
Organization; 2016 [cited 2023 June 8]. Available from: https://
www.who.int/ru/news-room/questions-and-answers/item/
electromagnetic-fields.

9. Karaboytscheva M. Effects of 5G wireless communication on
human health. European Parliament Research Service (EPRS):
Brussels, European Parliament. PE 646.172; 2020. URL: https://
www.europarl.europa.eu/RegData/etudes/BRIE/2020/646172/
EPRS_BRI(2020)646172_EN.pdf.

70. Swerdlow AJ. Health effects from radiofrequency electromagnetic
fields. Report from the Independent Advisory Group on Non-
lonising Radiation. In: Documents of the 11 Health Protection
Agency R, Chemical and Environmental Hazards. RCE 20. UK;
2012. URL: https://assets.publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/file/333080/RCE-20_
Health_Effects_RF_Electromagnetic_fields.pdf.

11.  IARC. Non-ionizing Radiation, Part 2: Radiofrequency Electromagnetic
Fields. IARC Monographs on the evaluation of carcinogenetic risks
to humans, Volume 102, France; 2013. URL: https://www.ncbi.
nim.nih.gov/books/NBK304630/pdf/Bookshelf_NBK304630.pdf.

12.  SCENIHR. Potential Health Risks of Exposure to Electromagnetic
Fields [EMF]. European Commission; 2015. URL: https://
ec.europa.eu/health/sites/health/files/scientific_committees/
emerging/docs /scenihr_o_041.pdf.

13.  ICNIRP. Guidelines for limiting exposure to electromagnetic fields
(100 kHz to 300 GHz). Health Phys. 2020; 118 (5): 483-524.
DOI:10.1097/HP.0000000000001210.

Conclusion

The analysis of the scientific literature showed that, despite
numerous studies and reviews dedicated to the influence
of RF EMFs created by sources peculiar to the 5G standard
networks, there is still no consensus in the scientific community
about the possible negative impact associated therewith. There
is no doubt that new technologies entail convenience for users
and economic benefits. However, given the uncertainty, the
task of assessing the potential risk to health of children and
adults created by RF EMFs remains an urgent one.

14. Carlberg M, Hardell L. Evaluation of mobile phone and cordless
phone use and glioma risk using the Bradford Hill viewpoints from
1965 on association or causation. Biomed Research International.
2017. DOI: 10.1155/2017/9218486. URL: https://www.ncbi.nim.
nih.gov/pmc/articles/PMC5376454/pdf/BMRI2017-9218486.pdf.

15, Myung SK, Ju W, McDonnell DD, Lee YJ, Kazinets G, Cheng CT, et
al. Mobile phone use and risk of tumors: a meta-analysis. Journal
of Clinical Oncology. 2009; 27 (33): 5565-72.

16. Bandara P, Carpenter DO. Planetary electromagnetic pollution: it
is time to assess its impact. Lancet. 2018; (2): 512-4.

17. Pall ML. Wi-Fi is an important threat to human health. Environmental
Research. 2018; (164): 405-16.

18. Deruelle F. The different sources of electromagnetic fields:
dangers are not limited to physical health. Electromagnetic
Biology and Medicine. 2020; 39 (2): 166-75. DOl
10.1080/15368378.2020.1737811.

19. Reem HMA, Fakhoury M, Lawand N. Electromagnetic field in
Alzheimer’s disease: a literature review of recent preclinical and
clinical studies. Current Alzheimer Research. 2020; 17 (11):
1001-12.

20. Frank JW. Electromagnetic fields, 5G and health: what about the
precautionary principle? Journal of Epidemiology & Community
Health. 2021; 75 (6): 562-6.

21. Russell CL. 5G wireless telecommunications expansion: public
health and environmental implications. Environmental Research.
2018; (165): 484-95. DOI: 10.1016/j.envres.2018.01.016.

22. Miller AB, Sears ME, Morgan LL, Davis DL, Hardell L, Oremus M,
et al. Risks to health and well-being from radio-frequency radiation
emitted by cell phones and other wireless devices. Front Public
Health. 2019; 7 (223): 1-10. DOI: 10.3389/fpubh.2019.00223.

23. Carpenter DO. Extremely low frequency electromagnetic fields
and cancer: how source of funding affects results. Environmental
Health. 2019; (178): 1-7.

24. Chiaraviglio L, Fiore M, Rossi E. 5G technology: which risks from
the health perspective? In: Marco MA, Melazzi NB, Buzzi S,
Palazzo S, editors. The 5G ltaly Book 2019: a Multiperspective
View of 5G. 2019; p. 39-59.

25. Aerts S, Deprez K, Verloock L, Olsen RG, Martens L, Tran P, et al.
RF-EMF exposure near 5G NR small cells. Sensors (Basel). 2023;
23 (6): 3145. DOI: 10.3390/523063145.

26. Salem MA, Lim HS, Chua MY, Chien SF, Zarakovitis CC, Ng CY,
et al. Investigation of EMF exposure level for uplink and downlink
of 5G network using ray tracing approach. International Journal of
Technology. 2022; 13 (6): 1298-307.

27. Lopez |, Félix N, Rivera M, Alonso A, et al. What is the radiation
before 5G? A correlation study between measurements in situ
and in real time and epidemiological indicators in Vallecas, Madrid.
Environmental Research. 2021; (194): 110734. DOI: 10.1016/].
envres.2021.110734.

28.  Lukjanec GN, Makarova LV, Paranichev TM, et al. Vlijanie gadzhetov
na razvitie detej. Novye issledovanija. 2019; 1 (57): 25-35.

29. GallastegiM, Huss A, Santa-MarinaL, Aurrekoetxea JJ, etal. Children's
exposure assessment of radiofrequency fields: Comparison between
spot and personal measurements. Environment International. 2018;
(118): 60-9. DOI:10.1016/j.envint.2018.05.028.

RUSSIAN BULLETIN OF HYGIENE | 3, 2023 | RBH.RSMU.PRESS



OB30P JINTEPATYPbI

30.

31.

32.

33.

Roser K, Schoeni A, Struchen B, Zahner M, et al. Personal
radiofrequency electromagnetic field exposure measurements in
Swiss adolescents. Environment International. 2017; (99): 303-
14. DOI:10.1016/j.envint.2016.12.008.

Meo SA, Almahmoud M, Alsultan Q, Alotaibi N, et al. Mobile phone
base station tower settings adjacent to school buildings: impact on
students' cognitive health. American Journal of Men's Health. 2019;
13 (1): 1557988318816914. DOI: 10.1177/1557988318816914.
Guxens M, Vermeulen R, Eijsden M, Beekhuizen J, et al. Outdoor
and indoor sources of residential radiofrequency electromagnetic
fields, personal cell phone and cordless phone use, and cognitive
function in 5-6 years old children. Environmental Research. 2016;
(150): 364-74. DOI: 10.1016/j.envres.2016.06.021.

Schoeni A, Roser K, Brgi A, R66sli M. Symptoms in Swiss
adolescents in relation to exposure from fixed site transmitters: a
prospective cohort study. Environmental Health. 2016; 15 (1): 77.
DOI: 10.1186/s12940-016-0158-4.

JNutepatypa

1.

10.

11.

12.

POCCUICKNIN BECTHVK TUIMAEHBI | 3, 2023 | RBH.RSMU.PRESS

Di Ciaula A. Towards 5G communication systems: are there health
implications. International Journal of Hygiene and Environmental
Health. 2018; 221 (3): 367-75. DOI: 10.1016/j.jheh.2018.01.011.
Zmyslony M, Bienlkowski P, Bortkiewicz A, et al. Protection of the
population health from electromagnetic hazards — challenges
resulting from the implementation of the 5G network planned in
Poland. Medycyna Pracy. 2019; 71 (1): 105-13.

Mouropbes HO. . MobunbHas cBsi3b U 3NeKTpoOMarHUTHas
onacHoCTb ANs 300poBbs HaceneHns. CoBpemMeHHast oLeHkKa
prcka — OT 3M1EKTPOMarH1THOrO CMora A0 3M1EKTPOMarH1THOMO
xaoca (063op nuTepatypbl). BECTHUK HOBbIX MEAULIMHCKIMX
TexHonorun. 2019; 26 (2): 88-95.

AHukmHa E. . NepcneKTvBbl NPUMEHEHS MOBUITbHBIX YCTPONCTB
[Nst peanv3aumm TEXHONOMMIA SNEKTPOHHOMO 0BYHEHIIS B BbICLLEM
obpasoBaHu. VIHHOBaLmK B obpazoBaHun. 2019; (6): 83-91.
Yuwakos V. B., Monos B. W., CkobnmHa H. A., Mapkenosa C. B.
OnnTensHOCTb  MCMOMBb30BaHUS MOOUIIBbHBIX  3NEKTPOHHBIX
YCTPOWVICTB Kak COBPEMEHHbI (hakTop prcka 300POBbIO AETEN,
NMOAPOCTKOB 1 MOoAexm. Skonorus Yenoseka. 2021; (7): 43-50.
DOI 10.33396/1728-0869-2021-7-43-50.

louropbes HO. I CtaHpapT 5G — TEXHONOMMYECKUI CKa4vok
BMepep B COTOBOW CBSA3M: ByAeT nn npobema co 300poBbeM
y HaceneHua? (norpyxeHne B npobnemy). PagvaloHHas
oronorus. Papmoakonorus. 2020; 60 (6): 627-34.

louropees KO. I, Camonnos A. C. 5G-cTaHgapT COTOBOW
ceasn. CymmapHas pagrobronormyeckas olgHka onacHocTr
NNaHeTapHOro 3NeKTPOMAarHUTHOMO OBNyYeHnst HaceneHns. M.:
OIreY ML dMBLL, nm. AN. BypHaadsHa PMBA Poccun, 2021; 220 c.
Y10 Takoe anekTpoMarHuTHble nons? [VIHTepHeT]. BcemmpHas
opraHusauust 3apaBooxpaHerus; 2016 [maTa obpalleHus
18.06.2023]. URL: https://www.who.int/ru/news-room/questions-
and-answers/item/electromagnetic-fields.

Karaboytscheva M. Effects of 5G wireless communication on
human health. European Parliament Research Service (EPRS):
Brussels, European Parliament. PE 646.172; 2020. URL: https://
www.europarl.europa.eu/RegData/etudes/BRIE/2020/646172/
EPRS_BRI(2020)646172_EN.pdf.

Swerdlow AJ. Health effects from radiofrequency electromagnetic
fields. Report from the Independent Advisory Group on Non-
lonising Radiation. In: Documents of the 11 Health Protection
Agency R, Chemical and Environmental Hazards. RCE 20. UK;
2012. URL: https://assets.publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/file/333080/RCE-20_
Health_Effects_RF_Electromagnetic_fields.pdf.

IARC. Non-ionizing Radiation, Part 2: Radiofrequency
Electromagnetic Fields. IARC Monographs on the evaluation
of carcinogenetic risks to humans, Volume 102, France; 2013.
URL: https://www.ncbi.nIm.nih.gov/books/NBK304630/pdf/
Bookshelf_NBK304630.pdf.

SCENIHR. Potential Health Risks of Exposure to Electromagnetic
Fields [EMF]. European Commission; 2015. URL: https://

34.

35.

36.

37.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Simké M, Mattsson Mats-Olof. 5G wireless communication and
health effects-a pragmatic review based on available studies
regarding 6 to 100 GHz. International Journal of Environmental
Research and Public Health. 2019; 16 (18): 3406. DOI: 10.3390/
ijerph16183406.

Magiera A, Solecka J. Radiofrequency electromagnetic radiation
from Wi-Fi and its effects on human health, in particular children
and adolescents. Review Annals of the National Institute of
Hygiene. 2020; 71 (3): 251-9. DOI: 10.32394/rpzh.2020.0125.
Bhatt CR, Redmayne M, Billah B, Abramson MJ, et al.
Radiofrequency-electromagnetic field exposures in kindergarten
children. Journal of Exposure Science & Environmental
Epidemiology. 2017; 27 (5): 497-504. DOI: 10.1038/jes.2016.55.
Karipidis K, Henderson S, Wijayasinghe D, Tjong L, et al. Exposure
to radiofrequency electromagnetic fields from Wi-Fi in Australian
schools. Radiation Protection and Dosimetry. 2017; 175 (4): 432-
9. DOI: 10.1093/rpd/ncw370.

ec.europa.eu/health/sites/health/files/scientific_committees/
emerging/docs /scenihr_o_041.pdf.

ICNIRP. Guidelines for limiting exposure to electromagnetic fields
(100 kHz to 300 GHz). Health Phys. 2020; 118 (5): 483-524.
DOI:10.1097/HP.0000000000001210.

Carlberg M, Hardell L. Evaluation of mobile phone and cordless
phone use and glioma risk using the Bradford Hill viewpoints from
1965 on association or causation. Biomed Research International.
2017. DOI: 10.1155/2017/9218486. URL: https://www.ncbi.nim.
nih.gov/pmc/articles/PMC5376454/pdf/BMRI2017-9218486.pdf.
Myung SK, Ju W, McDonnell DD, Lee YJ, Kazinets G, Cheng CT, et
al. Mobile phone use and risk of tumors: a meta-analysis. Journal
of Clinical Oncology. 2009; 27 (33): 5565-72.

Bandara P, Carpenter DO. Planetary electromagnetic pollution: it
is time to assess its impact. Lancet. 2018; (2): 512-4.

Pall ML. Wi-Fi is an important threat to human health. Environmental
Research. 2018; (164): 405-16.

Deruelle F. The different sources of electromagnetic fields:
dangers are not limited to physical health. Electromagnetic
Biology and Medicine. 2020; 39 (2). 166-75. DOl
10.1080/15368378.2020.1737811.

Reem HMA, Fakhoury M, Lawand N. Electromagnetic field in
Alzheimer’s disease: a literature review of recent preclinical and clinical
studies. Current Alzheimer Research. 2020; 17 (11): 1001-12.

Frank JW. Electromagnetic fields, 5G and health: what about the
precautionary principle? Journal of Epidemiology & Community
Health. 2021; 75 (6): 562-6.

Russell CL. 5G wireless telecommunications expansion: public
health and environmental implications. Environmental Research.
2018; (165): 484-95. DOI: 10.1016/j.envres.2018.01.016.

Miller AB, Sears ME, Morgan LL, Davis DL, Hardell L, Oremus M,
et al. Risks to health and well-being from radio-frequency radiation
emitted by cell phones and other wireless devices. Front Public
Health. 2019; 7 (223): 1-10. DOI: 10.3389/fpubh.2019.00223.
Carpenter DO. Extremely low frequency electromagnetic fields
and cancer: how source of funding affects results. Environmental
Health. 2019; (178): 1-7.

Chiaraviglio L, Fiore M, Rossi E. 5G technology: which risks from
the health perspective? In: Marco MA, Melazzi NB, Buzzi S,
Palazzo S, editors. The 5G lItaly Book 2019: a Multiperspective
View of 5G. 2019; p. 39-59.

Aerts S, Deprez K, Verloock L, Olsen RG, Martens L, Tran P, et al.
RF-EMF exposure near 5G NR small cells. Sensors (Basel). 2023;
23 (6): 3145. DOI: 10.3390/523063145.

Salem MA, Lim HS, Chua MY, Chien SF, Zarakovitis CC, Ng CY,
et al. Investigation of EMF exposure level for uplink and downlink
of 5G network using ray tracing approach. International Journal of
Technology. 2022; 13 (6): 1298-307.

Lopez |, Félix N, Rivera M, Alonso A, et al. What is the radiation
before 5G? A correlation study between measurements in situ
and in real time and epidemiological indicators in Vallecas, Madrid.



28.

29.

30.

31.

32.

LITERATURE REVIEW

Environmental Research. 2021; (194): 110734. DOI: 10.1016/].
envres.2021.110734.

TNykesarew I H., Makaposa J1. B., Maparuyes T. M. n ap. Banaxne
rafpKeToB Ha pas3BuTVe Aeten. HoBble nccnegoBaHus. 2019; 1
(57): 25-35.

GallastegiM, Huss A, Santa-Marina L, Aurrekoetxea JJ, et al. Children's
exposure assessment of radiofrequency fields: Comparison between
spot and personal measurements. Environment International. 2018;
(118): 60-9. DOI:10.1016/j.envint.2018.05.028.

Roser K, Schoeni A, Struchen B, Zahner M, et al. Personal
radiofrequency electromagnetic field exposure measurements in
Swiss adolescents. Environment International. 2017; (99): 303—
14. DOI:10.1016/j.envint.2016.12.008.

Meo SA, Almahmoud M, Alsultan Q, Alotaibi N, et al. Mobile
phone base station tower settings adjacent to school buildings:
impact on students' cognitive health. American Journal
of Men's Health. 2019; 13 (1): 15657988318816914. DOI:
10.1177/1557988318816914.

Guxens M, Vermeulen R, Eijsden M, Beekhuizen J, et al. Outdoor
and indoor sources of residential radiofrequency electromagnetic
fields, personal cell phone and cordless phone use, and cognitive
function in 5-6 years old children. Environmental Research. 2016;
(150): 364-74. DOI: 10.1016/j.envres.2016.06.021.

33.

34.

35.

36.

37.

Schoeni A, Roser K, Burgi A, Rodsli M. Symptoms in Swiss
adolescents in relation to exposure from fixed site transmitters: a
prospective cohort study. Environmental Health. 2016; 15 (1): 77.
DOI: 10.1186/s12940-016-0158-4.

Simkd M, Mattsson Mats-Olof. 5G wireless communication and
health effects-a pragmatic review based on available studies
regarding 6 to 100 GHz. International Journal of Environmental
Research and Public Health. 2019; 16 (18): 3406. DOI: 10.3390/
ijerph16183406.

Magiera A, Solecka J. Radiofrequency electromagnetic
radiation from Wi-Fi and its effects on human health, in
particular children and adolescents. Review Annals of the
National Institute of Hygiene. 2020; 71 (3): 251-9. DOI:
10.832394/rpzh.2020.0125.

Bhatt CR, Redmayne M, Billah B, Abramson MJ, et
al. Radiofrequency-electromagnetic field exposures in
kindergarten children. Journal of Exposure Science &
Environmental Epidemiology. 2017; 27 (5): 497-504. DOI:
10.1038/jes.2016.55.

Karipidis K, Henderson S, Wijayasinghe D, Tjong L, et al. Exposure
to radiofrequency electromagnetic fields from Wi-Fi in Australian
schools. Radiation Protection and Dosimetry. 2017; 175 (4): 432-
9. DOI: 10.1093/rpd/ncw370.

RUSSIAN BULLETIN OF HYGIENE | 3, 2023 | RBH.RSMU.PRESS



LITERATURE REVIEW

SUBSTANTIATION OF PROGRAMS FOR HYGIENIC TRAINING ON PREVENTION OF DISORDERS OF THE
MUSCULOSKELETAL SYSTEM AND THE EYE AND ADNEXA

Khorosheva IV &
Astrakhan State Medical University, Astrakhan, Russia

The impact of modern factors of educational environment and extracurricular factors results in the risk of the development and progression of functional impairment
and chronic diseases of the musculoskeletal system, as well as the diseases of the eye and adnexa in students. The study was aimed to substantiate the programs
of hygienic education in terms of compliance with hygienic recommendations on prevention of the diseases of the musculoskeletal system and the eye and adnexa
based on the analysis of scientific papers. The review of studies conducted in 2011-2023 by the Russian and foreign experts that were focused on the impact
of the educational environmental factors and the daily routine components on the students’ health status was performed using the E-Library, PubMed, Web of Science
electronic databases. The impact of such risk factors, as irrational daily routine organization, on the health of students attending general schools, professional and
higher educational institutions has been shown. The risk of disorders of the musculoskeletal system and the eye and adnexa resulting from the excess stay in digital
environment, lack of physical activity, irrational leisure time organization has been assessed. It is necessary to develop the hygienic training programs involving
teachers, lecturers and parents to prevent the effects of the risk factors for disorders of the mysculoskeletal system and the eye and adnexa.
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OBOCHOBAHME NPOIrPAMM M'IMMEHUYECKOIO BOCIMUTAHUA MO NPOPUNAKTUKE BONE3HEN
KOCTHO-MbILLEYHOW CUCTEMbI, MA3A U EFO MPUOATOYHOI O AMMAPATA

1. B. Xopollesa =
ACTpaxaHCKuiA rocyAapCTBEHHbIN MEOULIMHCKNN YHMBEPCUTET, ACTpaxaHb, Poccus

Bosnernctene coBpemeHHbIX (hakTopoB 06pasoBaTesibHoV cpefbl U BHey4ebHbIX (hakTOpoB 0OyCnaBnnBaeT PUCKM BO3HVMKHOBEHWSI 1 MPOrpeccupoBaHns
YHKUMOHANBHBIX OTKIOHEHUI 1 XPOHUHECKMX 3a060NeBaHMN KOCTHO-MbILLIEYHOW CMCTEMbI, BONE3Hel rmasaa v ero NpuaaTo4HOro annaparta y 00yYaroLLMXCS.
Llenbto paboTbl 66110 060CHOBATL MPOrPaMMbl FTUMMEHNHECKOrO BOCANTaHNA B HaCTV COBMIOAEHNSA MTMMMEHNYECKIMX PEKOMEHAALMI MO BONPOCam NPOMUIaKTVKA
BO3HWKHOBEHWSI B0NE3HEN KOCTHO-MbILLEYHOM CUCTEMbI, rMasa W ero npuaaTo4HoOro anmnaparta NMocpencTBOM aHanvda HayyHbix nybnvkauuii. [NposeneH
0630p BbINOHEHHbIX B 2011-2023 T, CCNefoBaHmin POCCUNCKIUX 1 3apyBeXXHbIX CneumnanicToB, paccMmaTpuBaroLLIX BANSHE (hakTopoB 06pasoBaTesibHOM
CpeAbl N KOMMOHEHTOB PeXunMa OHS Ha COCTOSiHME 340POBbS OOYYarOLMXCH, C UCMOML30BaHNEM SMEKTPOHHbIX 6a3 AaHHbix E-Library, PubMed, Web
of Science. MNokazaHo BRVsiHME Takkx (DaKTOPOB PUCKA, Kak HepaLioHaIbHast OpraHM3aLmns pexxnumMa AHs Ha 300p0oBbe 00yYatoLLyXcst 06LLe0bpasoBaTenbHbIX
opraHu3aumii, opraHM3aunin cpeaHero NPOgEeCCMoHaNbEHOMO 1 BbiCLLEro obpasoBaHns. OLeHeHb! PUCKM Pas3BUTUS HapYyLLEHWA KOCTHO-MbILLEYHOM CUCTEMBI,
6onesHel rnasa 1 NpuoaTo4YHOro annapata, 00yCNOBAEHHbIE U3ObITOYHBIM HAXOXAEHNEM B YCMNOBUAX LIMDPOBOW Cpefpl, HEAOCTATKOM ABUraTeNsHOM
aKTVBHOCTW, HepaumMoHanbHOM opraHusauvern gocyra. Heobxoavma padpaboTka npegnofaratolmx yqactie negaroros, nperogasateneit v pogutenei
NPOrpamMM MrMeHN4ecKOro BOCMUTaHNS 0Oy4atoLLMXCS, HanpaBneHHbIX Ha NPeaynpeXXaeHne BANSHUS (hakTOpoB pucka pasBUTUS OOne3Helr KOCTHO-
MbILLEYHOW CUCTEMBI, [1a3da 1 ero NpuaaToYHOro annapara.

KnioyeBble cnosa: 06y4aroLLmMecst, 3A0PO0BbI 00pa3 XMU3HW, MTMIMEHNHECKOE BOCIUTaHVE
Bknap aBTOpOB: /1. B. XopoLuesa — KoHLEenu1st 1 auaaiH nccnefqosanuns, coop 1 obpaboTka matepuana, HanMcaHve 1 pedakTMpoBaHue TekcTa.

[na koppecnoHaeHumu: VprHa BnagymmposHa Xopoluesa
yn. BaknHckas, a. 121, . ActpaxaHb, 414000, Poccus; iraida.xoroho78@mail.ru

Cratbsi nonyyeHa: 03.08.2023 CtaTtbsa npuHATa K neydatu: 08.08.2023 Ony6nmkoBaHa oHnaiH: 29.08.2023
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Health preservation and creation of favorable environment
for the students’ growth and development are among the
most important directions of the state policy of the Russian
Federation [1].

Today, when speaking about the students’ health status,
a trend towards the decrease in morbidity can be noted that
is reported by both Russian and foreign researchers [2, 3].

The learning period is characterized by the prolonged
exposure to a combination of environmental factors.
Educational process becomes more and more difficult every
year, digital educational devices are widely used, and the
amount of academic material to be learned is increased [4-6].

These circumstances, along with other factors of educational
environment, lifestyle and the features of the diet, can significantly
affect the students’ health formation [7-9].

The daily routine of adolescents (high school seniors
and college students) cannot be called rationally organized due
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to insufficient or no physical activity, insufficient night sleep and
day rest, irregular and unbalanced diet, and prolonged stay
in the conditions of digital environment [10-12].

The above deficiencies, in turn, can be predisposing risk
factors for occurrence and development of the disorders resulting
from non-compliance with the hygienic recommendations on the
rational daily routine organization, such as the musculoskeletal
system functional impairment and chronic disorders, diseases
of the eye and adnexa [13-16].

The study was aimed to substantiate the hygienic
education programs in terms of compliance with the hygienic
recommendations on prevention of the diseases of the
musculoskeletal system and the eye and adnexa by analysis
of scientific papers.

The review of the scientific papers focused on the impact
of factors of educational environment and daily routine
components on the students’ health status that were published
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in 2011-2023 in the E-Library, PubMed, Web of Science
databases was performed.

Studying in general schools (secondary comprehensive
schools, gymnasiums, lyceums) and secondary professional
and higher educational institutions is characterized
by the prolonged exposure to a combination of factors that can
be roughly divided into educational and after-school risk factors.
The former include the increase in educational load along
with irrational organization of educational process, inadequate
knowledge about healthy lifestyle formation and students’
health preservation among teachers and lecturers, lack
of communication between educational and medical
institutions. It should be noted that the school, college and
higher education often fails to consider individual characteristics
of certain student’s health status [17-20].

The researchers, both Russian and foreign, point out that
among numerous after-school risk factors the most common
are irrational organization of the daily routine components, such
as physical activity, work-rest regime, night sleep, prolonged
and often uncontrolled stay in digital environment, non-
compliance with the basic principles of rational nutrition, stress
resulting from the educational process intensification, and the
fact that there are assessments in schools and the test/exam
periods in the secondary professional and higher educational
institutions [21-24].

Irrational daily routine organization, specifics and amount
of educational materials that has to be learned by students
within tight deadlines increase the risk of anxiety disorders
and depression, functional impairment, disorders of the
musculoskeletal system and the eye and adnexa [25-27].

The prolonged use of various electronic gadgets
by schoolchildren and students both when preparing for lessons
and training sessions and in their spare time results in postural
distortion due to incorrect working posture. Poor working
posture when reading or writing for a long time can lead
to the lower back pain, paravertebral muscle fatigue, changes
in biomechanics and impaired function of the spine [28, 29].

A significant increase in the “on-screen” time spent when
doing homework using gadgets or playing games on computer
or tablet, communicating in various messengers installed
on the smartphones in leisure time results in the significant
decrease in physical activity and night sleep duration,
as well as in virtual exclusion of napping from the daily routine
on weekends. The prolonged stay in digital environment disrupts
optimal sleep pattern, multiplies the risk of sleep disorders
and adversely affects the function of the visual analyzer and
the musculoligamentary system [30-32].

Functional disorders of the musculoskeletal system, such
as poor posture, arch disorders, flat foot, occupy one of the leading
places in the morbidity structure of students [33]. Poor
posture, the progression of which can result in scoliosis, can
have a significant effect on the development of the respiratory,
digestive, cardiovascular, and endocrine system disorders [34].
Flat foot is one of the factors limiting physical education, it leads
to earlier tiredness and fatigue [35].

Low levels of motor activity, wearing shoes that are
non-compliant with the hygienic recommendations and
educational supplies, the weight of which significantly exceeds
the levels recommmended by sanitary rules are among the causes
of the increased incidence of foot deformities among high
school seniors and students [36, 37].

Physical education classes conducted in educational
institutions with no physical activity during extracurricular time
fail to sufficiently fill the natural need for movement required
for students of various age groups. At the same time the

share of physical training and game sports in the time budget
of the daily routine decreases considerably. The reasons for
changes in the daily routine are often subjective. The today’s
students do not think that motor component is essential for the
development of adherence to healthy lifestyle. In some students,
both schoolchildren and undergraduates, understanding
of healthy lifestyle is limited to abandoning conventional harmful
habits, such as smoking and consuming various alcoholic
beverages. Considering the fact that high school seniors and
the youth attending colleges and higher educational institutions
shape their daily routine and the duration of certain daily routine
components on their own, in some cases physical activity
is almost completely replaced by the prolonged stay in digital
environment [38, 39].

Certain studies confirm the adverse effects of electronic
gadgets on vision in schoolchildren and students. The prolonged
use of electronic devices during the day results in the reduced
duration of other daily routine components, such as sleep,
physical activity, meals. Working in the digital space is not limited
by the time spent in educational institutions and goes on at home
[40, 41].

[t has been found that students spending more than 4 h
on their electronic gadgets when doing homework and in their
leisure time more often complain of headache and the decrease
in visual acuity throughout the year [42].

The findings of the study involving 2,238 schoolchildren
aged 12-15 confirmed the high risk of myopia in students
due to using computer for 4-6 h or more per week compared
to students working on their computers for less than 4 h [43].

The subjective sensations experienced by users of various
electronic gadgets, among which the most common are eyestrain
and fatigue, eyes red and burning, are referred to as “computer
vision syndrome” in the today’s scientific literature. The researchers
use the word “computer” to mean not only personal computer, but
also other devices for information and communication technology
with similar technical characteristics. An image displayed
on the screen (for example, of smartphone or tablet), is a small,
intensely bright raster image. Excess light can result in the glare
that impedes perception of information. Working on computer
involves the user’s continuous engagement with the monitor
and keybord through constant change in the visual perception
focus moving from one component to another, thereby
leading to the eye muscle fatigue. Smartphone and tablet
are gadgets designed for working in the near-field; these can
become significant risk factors of myopia in case of prolonged
use [44, 45].

Among benefits of the currently used gadgets, students
also note usability in any place and at any time of the day
regardless of the availability of organized workplace at home.
At the same time, weakness of the erector and extensor
muscles of the spine resulting from poor posture when reading
of writing contributes to eyestrain and accommodative spasm
that lead to myopia [46].

The review demonstrates a significant impact of today’s
environmental and lifestyle factors on students regardless
of the schooling level. The intense prolonged use of various
electronic gadgets during training in educational institutions,
athome and in leisure time is a significant risk factor of functional
impairment and chronic disorders of the musculoskeletal
system and the eye and adnexa. The prolonged stay in digital
environment results in significant reduction of time spent
outdoors, physical activity and exertion, as well as in changes
of the students’ diet. All the above can be prevented by means
of hygienic training and shaping adherence to healthy lifestyle
[47-50].
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CONCLUSION

It is necessary to develop programs for hygienic training
of schoolchildren, students of colleges and higher educational
institutions in terms of developing the knowledge and skills
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Discharging their duties, doctors manning autopsy departments and forensic examiners contact infected biological objects and risk contracting infectious diseases.
The risk they run is much higher than dangers faced by specialists involved in other aspects of forensic investigations. This study aimed to assess the effectiveness
and quality of mechanized cleaning of autopsy tools in ultrasonic cleaners following standard operating procedures. We compared the results of sanitary and
bacteriological examination of the said tools washed manually and mechanically, with the help of ultrasonic cleaners. McNemar’s test used in the context
of processing of the data allowed revealing the frequency of change of the monitored indicators between the two groups. Mechanical cleaning minimizes direct
contact with the tools, allows decontamination of items of complex geometry (including their hard-to-reach parts) without damaging them and ensures high quality
of cleaning. With ultrasonic cleaners, mechanized cleaning significantly shortens the time needed to clean medical tools, eliminates the need to wash them manually
without compromising their operability, and brings down the risk of workplace injuries and occupational morbidity.
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OLIEHKA 3®®EKTUBHOCTU N KAHECTBA O4YNCTKN CEKLUMOHHOIO MHCTPYMEHTAPUA
MEXAHN3NPOBAHHbLIM CMMOCOBOM C NOMOLLIbIO YJIbTPA3BYKOBbIX MOEK

O. tO. MunywkuHa', [. E. Bacunbes?™, M. N. TumepssHos®?, HO. B. Baneesa?, E. B. Kusicosa?

T POCCUIACKMNIA HALWIOHAbHBIV MCCELoBaTEeNbCKMA MEOVLIMHCKI YHUBEPCUTET UMeHn H. . Muporosa, Mocksa, Poccus
2 KasaHckuin (MprBomKeknii) heaepanbHbii yHBepcuTeT, KasaHb, Poccus
3 PecnybnvkaHckoe 61opo cyaebHO-MeaMLMHCKOM aKenepTu3bl MuHMcTepcTaa 3apaBooxpaHeHuns Pecnybnvikv TatapcTaH, KasaHb, Poccus

Bpaun — cyne6HO-MeanUMHCKIE SKCNEPTbI, PaboTatoLLME B CEKLIMOHHBIX OTAENEHUSX, MPU BbINOMHEHUM CYAEOHO-MEOULMHCKIX SKCMEPTH3 TPYMOB HaNpPsSMyHO
KOHTaKTUPYIOT C MHDULIMPOBAHHBIMY GMONOMHECKUMM 06 BEKTAMM, PUCKYIOT 3apasnTbCs MH(PEKLMOHHBIMIU 3a601EBAHNAMM, NMPUYEM PUCK STOT MHOMOKPaTHO
BblLE, YeM Y APYrvX COTPYAHVKOB GIOpO CyaMensKnepTusbl. Llenbio vccnepoBanvst 6bino OLeHUTb 3PMEKTUBHOCTL U Ka4eCTBO OYUCTKU CEKLMOHHOMO
MHCTPYMEHTapUS MEXaHU3VPOBaHHbLIM CNOCOBOM C MOMOLLBIO YNETPa3BYKOBbIX MOEK MyTEM MPUMEHEHWS CTaHAAPTHbIX OrepaLvoHHbIX NpoLenyp. MposeneH
CpaBHUTENbHBIM aHanMa Kadectsa 06paboTKN UHCTPYMEHTOB PyYHbIM METOLOM ¥ MEXaHU3MPOBaHHbIM CMOCOBOM C MPUMEHEHMEM YIBTPa3BYKOBbLIX MOEK
no pesynstatam CaHUTapHO-H6aKTEPVONOrMYeCKUX UCCnefoBaHuiA. onydYeHHble AaHHble Gblnv 06paboTaHbl MeTofamu MaTeMaTU4YeCKON CTaTUCTUKM
C VCMONb30BaHNeM TecTa MakHemapa (OLeHKa M3MEHEHWS HaCTOTbl Mpr3HaKa B ABYX rpynnax). O4McTKa MHCTPYMEHTOB MEXaH3MPOBaHHbLIM CrIOCOGOM CBOANT
K MUHUMYMY TaKTUbHbIA KOHTaKT MEAULMHCKOrO NepcoHarna, no3BonseT 06paboTaTb U3AEeMs CIIOKHON KOHMUIypaLmi B TRYAHOLOCTYMHbIX MECTax, He NoBpeayB
X, obecrne4vrBasi BbICOKOE Ka4eCTBO OHMCTKM. MexaHu3npoBaHHast O4MCTKa MHCTPYMEHTOB C MPUMEHEHVEM YrTPa3ByKOBOM MOMKM MO3BOMSET 3HAYNTENBHO
COKPAaTUTb BPeMsi 06paboTKM N3AENMIA MEAULIMHCKOTO Ha3HA4EHIS, VCKIIIOHMTL PYHHYHO OTMbIBKY MEAULIMHCKMX MHCTPYMEHTOB, COXPaHTb paboymne CBOMCTBA
[OPOrOCTOSALLWX MEANLMHCKIX MHCTPYMEHTOB 1 U3LENNIA, CBECTU K MUHIMYMY PUCK MPOU3BOACTBEHHOIO TpasMaTama 1 NpodheccroHansHon 3a601eBaemMocTy.

KritoueBble cnosa: CyaeGHO-MeanLMHCKas 3KCepTiaa, YbTpasByKoBasi MOKa, A3MHMEKLS CEKLMOHHbIX MHCTPYMEHTOB, CTaHAapTHas onepauoHHas Npoueiypa

®uHaHcupoBaHue: paboTa BbIMOMHEHA B pamMkax MporpamMbl CTPATErMHECKOro aka[eMUHeckoro nuaepcTsa KadaHckoro hedepanbHOro yHvMBepcuteTa
(MpropunTeT-2030) YuebHO-Hay4HO-1ccnegoBaTenscko nabopatopun «HoBble NpodeccroHanbHble KOMMETEHUMN MO 340POBbecOepeXkeHnio» VIHCTUTyTa
hyHAameHTanbHOM MeanLmMHbl 1 6ronorun KasaHckoro dheaepansHoro yHuBepcuTeTa.

Bknapg asTtopos: O. 0. MunyliknHa — peaakTupoBaHve ctatbi; . E. Bacunbes — nposeaeHne ccnenosanuns, c6op, aHanna 1 MHTepnpetaumst AaHHbIX;
M. . TumMep3sHOB — nnaHvpoBaHue 1 opraHmsaums nccneposanust; KO. B. Baneesa — mnogrotoBka YepHoBMka pykonuncy; E. B. KuscoBa — nogrotoBka
OKOHYaTeNbHOro BapuaHTa cTaTbi 1 pefakTMpoBaHye.
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According to statistics, 89% of all occupational diseases
contracted by medical professionals are the result of exposure
to biological factors [1]. Discharging their professional duties
(autopsies, material evidence examination etc.), forensic experts
run a high risk of infection, especially with bacterial and viral
agents. It should be remembered that forensic investigations
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department (FID) of the Forensic Bureau performs autopsies
of bodies of people that led antisocial life and had various
infectious diseases, including socially significant or highly
dangerous ones, which, in many cases, remained undiagnosed
because such people did not request medical assistance when
they were alive [2-4].



OPUI'MHAJIbHOE NCCJIEQOBAHNE

The professional environment of a thanatologist is swarming
with pathogenic microorganisms; its bacterial contamination
potential is high and the associated processes intense. Clearly,
such working conditions force the body to decrease the
immune status and reactivity, which ups the risk of contracting
various infections, including the highly dangerous ones [5].

To minimize the risk of infection for its medical staff, the
bureau adopted special operating procedures (SOP) designed
to improve biological safety of the employees [6].

One of the promising measures aimed at protecting specialists
working at FID implies using ultrasonic washers in the process
of mechanized cleaning of tools used for autopsies. This measure
allows skipping the most injury-prone and labor-intensive stage:
manual cleaning with the help of brushes and other mechanical
aids that are often sharp and unhandy. Ultrasonic washers
require medical staff to only load the trays and take the clean
inventory ready for work once the cleaning cycle is complete.
These devices allow decontaminating the tools up to 4.5 times
faster [7, 8]. Moreover, ultrasonic cleaning eliminates the need
to use organic solvents, and the waves can reach even the
parts most hard to access. No joints, crevices, openings, orifices
or cavities can compromise effectiveness of an ultrasonic washer;
the process is totally safe and, at the same time, delicate.

Thus, the key advantages of mechanized cleaning of tools
are obvious: minimization of direct contact with the cleaned
tools; possibility to clean many tools within a short period of time;
increase of the service life of expensive tools through curtailing the
damage thereto associated with cleaning; high quality of cleaning
of the hard-to-reach parts of tools of complex geometry [9, 10].

Ultrasonic washers are especially effective for mechanized
disinfection and pre-sterilization cleaning of smaller piercing
and cutting medical tools of complex geometries. By its nature,
the contamination can be water-soluble and partially soluble,
polar organic and non-organic compounds, blood, protein etc.;
solid and liquid films of oil and fat of phytogenic, mineral (new
tools) and animal origin, etc. [11].

For FID, ultrasonic washers are an optimal solution in the
context of forensic investigation activities.

The purpose of this study was to evaluate the effectiveness
and quality of mechanized cleaning of autopsy tools with
ultrasonic washers based on the results of sanitary and
bacteriological test.

MATERIALS AND METHODS

To evaluate the quality of cleaning of autopsy tools (trays,
knives, scissors), we conducted a number of sanitary and

bacteriological tests at FID of the Republican Forensic Bureau
of Healthcare Ministry of the Republic of Tatarstan, within the
period from February, 3 through June, 18, 2021.

We compared the results of manual and mechanized
cleaning of the said tools, the latter involving ultrasonic
washers. Through the time period stated above, we collected
72 samples (swabs) and tested each for S. aureus coliform
bacteria. All the samples were taken from the surface of the
tools used for autopsy and washed mechanically afterwards.
Collecting the samples, we followed guidelines given in MUC
4.2.2942-11 "Methods of Sanitary and Bacteriological Testing
of the Environmental Objects and Air in Medical Facilities and
Control of Sterility therein" [11]. We have not detected S. aureus
neither in the experimental nor in the control group, therefore,
all calculations and assessment of effectiveness were based
on the data on contamination with coliform bacteria exclusively.

We formed two groups, experimental and control. The latter
group included 36 samples swabbed from the tools cleaned
by a forensic expert's aide at the end of the shift or an autopsy;
the aides cleaned tools only of the experts they were working
with through the shift. In other words, the pattern was "individual
and decentralized manual cleaning of the tools." The samples
were swabbed after washing and drying.

The experimental group included 36 samples swabbed
from the tools that were cleaned after an autopsy or at the end
of the shift as follows: primary disinfection, then rinsing with
water, then, as per the respective SOP, disinfection and pre-
sterilization treatment in an ultrasonic washer (lockable tools
were put into the disinfecting solution open). Cleaning of all the
tools was a centralized process that followed a single routine
described in the SOP. There were no individual sets of tools.
The samples were swabbed after washing and drying.

We used the mathematical statistics methods to process
the resulting data; the software used for the purpose was
Microsoft Excel 2010 (Microsoft; USA). McNemar’s test was
applied to assess the results of microbiological tests and
find out the frequency of change of the monitored indicators
between the two groups. The difference was considered
significant at p = 0.001.

RESULTS

Sanitary and bacteriological testing of swabs from surfaces of
tools aimed at detecting coliform bacteria revealed that such
were significantly more often found in samples taken before
application of SOP than after these procedures were carried
out (Table 1).

Table 1. Presence (1) or absence (0) of coliform bacteria in swabs from surfaces of metal tools used in the FID of the Forensic Bureau of Healthcare Ministry of the

Republic of Tatarstan.

Before application of SOP After application of SOP
Samples taken Sampling dates in 2021
from
03.02 08.02 10.02 17.02 02.03 09.03 30.03 19.04

Tray 0 0 0 0 0 0 0 0
Knife 0 0 0 0 0 0 0 0
Scissors 1 0 1 0 0 0 0 0
Tray 0 0 0 0 0 0 0 0
Knife 0 0 0 0 0 0 0 0
Scissors 1 0 1 0 0 0 0 0
Tray 0 0 0 0 0 0 0 0
Knife 0 0 0 0 0 0 0 0
Scissors 0 1 0 0 0 0 0 0
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Table 2. The 2 x 2 four-field table based on the results of tests of surface swabs (source - autopsy tools) for coliform bacteria

A2 =1 A2=0 TOTAL
Al =1 6 0 6
A1=0 30 36 66
TOTAL 36 36 72

Note: A1 — monitored indicator before the experiment; A2 — monitored indicator after the experiment.

Table 2 (2 x 2, four fields) shows the results of surface
swabs tests for coliform bacteria, which allowed calculating
the chi-squared value (x?) using the McNemar's test, the result
of this calculation being 30. The drop in frequency of occurrence
of the monitored indicator is significant, p < 0.001.

Thus, we can affirm that adoption of SOPs prescribing the
order of treatment and disinfection of autopsy tools translated
into a significantly less frequent detection of coliform bacteria.

DISCUSSION

As noted by a number of authors [6, 12, 13], introduction
of standards in medical institutions increases their overall
effectiveness and improves safety of the staff.

Assessment of results of sanitary and bacteriological
tests has shown that the algorithm for processing autopsy
tools, as adopted at the FID of Republican Forensic Bureau
of Healthcare Ministry of the Republic of Tatarstan and established
in the respective SOP, is the most effective one. It ensures the
highest quality of cleaning and treatment of the tools. The
algorithm includes washing the tools with cold and hot water,
manual mechanical removal of large organic contaminants and
primary disinfection by the sectional table, then rinsing with
running water, mechanized disinfection and pre-sterilization
in an ultrasonic cleaner and, finally, the final washing and drying
of tools. The advantages of mechanized disinfection and pre-
sterilization of tools have been conformed in several works
[5, 14, 158].

The tests for coliform bacteria returned positive only for
swabs taken from tools with a complex geometry (scissors),
which suggests that the quality of manual washing and
disinfection of tools is largely dependent on the human factor,
when each forensic expert or his/her aide cleans their own tools
and bears full responsibility therefor. Regulatory documents
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METHODOLOGICAL APPROACHES TO ASSESSING BRIGHTNESS AND PULSATION OF SMALL-SIZED
MOBILE ELECTRONIC DEVICE SCREENS

Markelova SV, Tatarinchik AA™, levieva OV
Pirogov Russian National Research Medical University, Moscow, Russia

Today, the existing regulatory and methodological documents provide no approved methodological approach to hygienic assessment of brightness and pulsation
of mobile electronic devices (MEDs) with a small screen. The study was aimed to customize the current procedures used to assess brightness and pulsation
of electronic devices with a large screen for hygienic assessment of brightness and pulsation of the small-sized MED screens. The design characteristics
of 100 MEDs (smartphones and tablets) used by medical students in their leisure time and during training were estimated; pulsation and brightness of the MED
screens were studied. The questionnaire survey of 173 medical students was performed that involved the use of the questionnaire developed by members of the
Department of Hygiene, Faculty of Pediatrics, Pirogov Russian National Research Medical University; the students’ visual acuity was assessed. Two thirds of medical
students (67.5%) use MEDs with the screen size exceeding the average (5.5-6.8 inches). The average brightness of every second MED is less than 50.0% of the
highest possible brightness. The decrease in the MED screen brightness results in the increase of pulsation coefficient (Spearman's rank correlation coefficient
-0.462 + 0.025, p < 0.05), which can worsen the conditions of visual work. Three quarters of students (76.0%) experience shortage of battery charge during the
day; every second student (52.2%) uses the “dark” theme. The development of computer vision syndrome in students is influenced by the MED screen small size
(Pearson's contingency coefficient 0.791 + 0.026, p < 0.05) and its low brightness (Pearson's contingency coefficient 0.781 + 0.027, p < 0.05), which confirms
a sanitary legislation provision on prohibition of the use of smartphones in educational activities (for training). The use of the proposed methodological approach
will make it possible to improve the efficiency of vision problem prevention in the population.

Keywords: mobile electronic devices, smartphones, tablets, screen brightness, screen pulsation, measurement technique, hygienic assessment
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METOOUNYECKUE NMoaxoabl K OLEHKE APKOCTU 1N NYNIbCALNN S3KPAHOB MOBWJ1IbHbIX
3JIEKTPOHHbIX YCTPOMNCTB, UMEIOLLINX MAJTYHO AUATOHAJIb 9KPAHA

C. B. Mapkeroga, A. A. TatapuHink =<, O. B. leBnesa
Poccuirckunii HaumoHanbHbIA MCCRegoBaTenbCKNA MEANLIMHCKUI YHUBepcuTeT nvenHn H. V1. Minporosa, Mocksea, Poccus

B HacTosiLLee Bpemst B AENCTBYIOLLVIX HOPMATUBHO-METOANHECKNX JOKYMEHTaxX OTCYTCTBYET anpobupOBaHHbIA METOANYECKUIA MOAXOL, K MUIMEHNHYECKON OLEHKe
APKOCTY M MyNbCaLMN MOBUIBHBIX 3NMEKTPOHHBIX YCTPOUCTB (M3AY) ¢ Manon anaroHansto akpaHa. Lienbto paboTs! 6bi10 afantupoBaTh ASNCTBYIOLLME METOAVKM
N3MEPEHVISt APKOCTM 1 MyNbCaLyM SKPAHOB 3IEKTPOHHbIX YCTPOWCTB, MMEIOLLVX 6OSbLLYIO AyaroHaslb 9KpaHa, Ans MUrMeHNHeCKOM OLEHKN SPKOCTI 1 Nynbcaum
3KpaHoB M3Y, UMetoLLMX Manyto anaroHanb. VI3ydeHbl KOHCTPYKTUBHbIE xapakTepucTukin 100 MY (cMapTdOHOB 1 MaHLLIETOB), UCMOMb3yeMbIX CTyAeHTaMM-
Meankamy BO BpeMs Jocyra 1 00y4eHst, N3yHeHbl MynbCcauys 1 SPKOCTb X SKpaHOB. BbiNonHeHO aHkeTnpoBaHve 173 CTyAeHTOB-MEAVKOB C MCMONb30BaHNEM
OMPOCHMKOB, pa3paboTaHHbIX COTPYAHVKaMM Kabenpbl rrieHbl neguatpudeckoro daxynsreta PHAMY nmenn H. W, Myporosa, npoBefeHa oLieHka OCTPOTbI
1X 3peHnst. [1Be TpeTu CTyaeHTOB-MeankoB (67,5%) ncnonedytor MAY ¢ amaroHanbto akpaHa 6onblue cpegHert (5,5-6,8 atormos). CpeaHsist SpKoCTb akpaHa
kaxkgoro BToporo M3Y coctasnseT MeHee 50,0% OT MaKCUMasbHO BO3MOXHOW. CHIDKEHME APKOCTUN aKpaHa M3Y nosbiaeT KoaMOULMEHT ero nyabcaumm
(koathh1LMEHT paHroBoii koppensuum Crivipmena —0,462 + 0,025, p < 0,05), 4TO MOXET YXYALLWTb YCIOBUS 3pUTENBHOM PaboTbl. TpW HeTBEPTU CTyAEHTOB (76,0%)
MCMbITbIBAIOT AeDMLMT 3apsifa akkyMynsTopa B TeHeHe OHS; Kaxablii BTOPOW CTyAeHT (52,2%) UCMOoNb3YeT «TeMHyto» TeMy. Ha BO3HVMKHOBEHVE KOMMBIOTEPHO-
3PUTENBHOIO CUHAPOMA Y CTYAEHTOB OKa3blBaIOT BAMSIHME Masiasi AvaroHasb akpaHa MAY (koadduumeHT conpskeHHocTn Mpcona 0,791 + 0,026, p < 0,05)
1 ero HM3Kas SpKoCTb (KoadhdurumeHT conpskeHHocTn Mupcona 0,781 + 0,027, p < 0,05), 4TO NOATBEPKAAET MONOXEHNE CaHUTAPHOIO 3aKOHOZATENbCTBA
0 3anpeTe 1CMonb30BaHMS CMapTdOHOB B 0Opa3oBaTeflbHON AeATenbHOCTY Ans Lenelr obydenuns. Vicnons3oBaHre NpeanoXKeHHOro MeTOANHYECKOro NOAXoaa
MO3BOSMT MOBbLICUTE ADIPEKTUBHOCTL MPOMUNAKTUKI HAPYLLEHNS 3PEHNS Y HACENEHWS.

KnioueBble cnioBa: MOOUbHbIE ONIEeKTPOHHbIE yCTpOIzCTBa, CMapTCbOHbI, MNaHLLEeTbI, APKOCTb 3KpaHa, NynbcaLa aKpaHa, MeToayKa N3MepeHns, rmrmeHn4eckas oleHKa
BKna,q aBTOPOB: BCE aBTOPbI BHEC/N paBHbIPI BKnan B NoArotoBky I'Iy6J'II/IKaLLl/II/I.

CobniofeHne aTU4eCcKUX CTaH[apToB: VccnefoBaHe o0obpeHo atnydecknm kommtetom PHAMY nvenn H. . Muporosa (npotokosbl Ne 203 ot 20 aekabpst
2020 1. 1 Ne 209 ot 28 noHst 2021 T.). ViccnepoBaHve COOTBETCTBOBAO TPe6oBaHWAM BUOMEANLIMHCKON 3TUKM 1 HE MOABEPrano OrnacHOCTU y4aCcTHUKOB, ANs
KaXK[Oro y4acTHMKa 6bINo Mony4eHo [O6POBObHOE MHOPMUPOBAHHOE cornacue.
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OPUTMHAJIbBHOE NCCJEOOBAHNE

The literature provides data on the impact of physical factors
associated with technical characteristics of electronic devices
(EDs) on the human body [1, 2].

The researchers have proven that the irrationally arranged
information displayed on the ED screen and other ED technical
characteristics contribute to the visual analyzer rapid fatigue
[3-71].

Mobile electronic devices (MEDs — smartphones, tablets)
that show considerable technical and audiovisual differences
from the stationary EDs are the most common and affordable
information and communication technology (ICT) tools; the
features of their effects on the body are poorly understood.

Preventive measures considering the diversity of technical
characteristics of various EDs are needed to reduce the ED
adverse effects on health [8, 9].

The existing regulatory and methodological documents
provide no methodological approaches to recording and
assessment of brightness and pulsation of small-sized MED
screens.

The development of methodological approach to safety
assessment of brightness and pulsation of the MED screens will
make it possible to ensure safe conditions for visual work and
reduce the prevalence of functional impairments and chronic
eye disorders in the population.

The study was aimed to customize the current procedures
used to assess brightness and pulsation of EDs with a large
screen for hygienic assessment of brightness and pulsation
of the small-sized MED screens.

METHODS

In 2020-2021, a questionnaire survey of 173 students
of the Faculty of General Medicine and Faculty of Pediatrics,
Pirogov Russian National Research Medical University, was
conducted that involved the use of the questionnaire developed
by members of the Department of Hygiene, Faculty of Pediatrics,
Pirogov Russian National Research Medical University, having
the following board certificates: “General Hygiene”, “Hygiene
of Children and Adolescents”, “Epidemiology”.

The design characteristics of 100 MEDs (smartphones and
tablets) used by students in their leisure time and during training
were studied, and technical characteristics of these MEDs
provided by the manufacturers were assessed. Instrumental
assessment of brightness (100 measurements) and pulsation
(100 measurements) of their screens was performed. Pulsation
and brightness of the MED screens were studied in the dark
or with the screened windows, with the general artificial
lightning turned on.

The MED screen brightness was measured according
to the method [10] customized in accordance with the goals
and objectives of the study. Assessment was performed using
the Argus-02 luminance meter (VNIIOFI; Russia) equipped
with radiation transducers, the maximum permissible error
of which did not exceed 10%. The meter had a state-recognized
calibration certificate.

The MED screen pulsation was measured using the TKA-
PKM-08 luxmeter + pulsemeter (“TKA” Scientific Instruments;
Russia) equipped with radiation transducers, the maximum
permissible error of which did not exceed 10%, according
to the method provided in the TKA-PKM-08 user manual and
customized in accordance with the goals and objectives of our
study. The device had a state-recognized calibration certificate.

When measuring the MED screen pulsation, the MED was
on the tabletop. The user took a comfortable position and set
the screen brightness to a comfortable level. The study was

performed in the mode of working with the text document
opened in conventional word processor. Furthermore, the
absence of shadows from the surrounding objects, meter, and
a person conducting the measurement was controlled. The
color of the text processor background was also recorded
in the protocol. The meter was placed at a distance of 1-5 cm
from the center of the screen. The parameter was recorded for
1 min. The results were documented in the protocol.

When measuring the MED screen brightness, the luminance
meter lens was screened to prevent stray light from entering.
The MED was on the tabletop during measurement. Brightness
of the working surface of the table was tested for compliance
with the established safety requirements before measurement
[11]. When performing measurement, the user set the MED
screen brightness to the comfortable level considering
comfortable body position and the distance from the eyes
to the screen. The luminance meter lens was positioned at the
eye level of the user in such a way that the optical axis matched
the line of sight. The user opened the text in conventional text
processor. The color of the text processor background was
also recorded. The resulting average screen brightness was
calculated as the mean of three direct measurements.

Assessment was performed in the classroom at the
Department of Hygiene, Faculty of Pediatrics, Pirogov Russian
National Research Medical University, where medical students
used MEDs for work. To adjust the study conditions to standard
conditions, the measurements were performed in the room
reserved for the use of MEDs for work, the luminance level
of which complied with the hygienic requirements established
for this type of activity.

The luminance parameters of the classroom were
measured using the TKA-PKM-43 luxmeter (NTM Ltd.; Russia)
with the range of 10-200,000 Ix and a maximum permissible
error of 8.0%. The meter was calibrated and had a state-
recognized calibration certificate. The values obtained during
measurement were tested for compliance with the established
safety requirements [11].

Statistical processing of the results was performed using the
Statgraphics software package (Statpoint Technologies; USA),
as well as Microsoft Office Excel (Microsoft; USA) and Statistica
13 PL (StatSoft; USA). Descriptive statistics was used: the
mean (M), root-mean-square deviation (m), standard deviation
(o). The relationships between traits were assessed using the
Pearson's contingency coefficient (k) and the Spearman's rank
correlation coefficient (). P < 0.05 was considered to be a critical
significance level.

RESULTS

The average (M + o) MED screen size was 5.6 + 0.1 inches.
MEDs were divided into two groups based on the screen size:
MEDs with smaller screen size of 4.7-5.4 inches (32.5%) and
that with larger screen size of 5.5-6.8 inches (67.5%).

The MED screen small size made it difficult to measure
its brightness and pulsation using the existing regulatory
and methodological documents, which was the basis for
customization of methodological approaches in accordance
with the goals of the study.

Luminance of the working surface of the table was within
the range of 300-500 Ix, which was consistent with the existing
safety requirements for this type of activity [11]. The pulsation
coefficient of the general lightning sources did not exceed 5%.

The average screen brightness set by medical students
on their MEDs was 145.2 + 11.7 cd/m?, which was less than
50.0% of 300-550 cd/m? (maximum possible brightness
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specified in technical characteristics). Such screen brightness
was reported by every second medical student (59.0 + 3.0%).
The average pulsation coefficient was 8.2 + 1.5%.

[t was found that the decrease in the MED screen brightness
increases its pulsation coefficient, which can worsen the
conditions of visual work involving the use of MED (Spearman's
rank correlation coefficient —0.462 + 0.025, p < 0.05).

Just every fourth student (24.0%) has reported that the
battery charge is enough for a whole day. This forces students
to use power saving techniques for the MED battery. Every
second student (52.2%) uses the “dark” theme, while others
(47.8%) prefer using the “light” one.

[t has been found that the development of computer vision
syndrome in students is influenced by the MED screen small
size (Pearson's contingency coefficient 0.791 + 0.026, p < 0.05)
and its low brightness (Pearson's contingency coefficient
0.781 £ 0.027, p < 0.05).

DISCUSSION

The MED user guides issued by manufacturers provide
information about such design feature, as screen size measured
in inches.

Two thirds of medical students (67.5%) use advanced
models of MEDs, the most common screen size is 5.5-6.8
inches. Brightness is one more MED screen feature. The
default brightness of smartphones is 100%, however, users
often adjust it manually to reduce, since such brightness
rapidly decreases the battery life. Thus, more than a half
of medical students (69.0 + 3.0%) use screen brightness that
is below 50.0% of the maximum possible value declared by the
manufacturer.

As is known from physical patterns, there is a relationship
between the screen brightness and the pulsation coefficient.
In our study the relationship was described using the
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ISSUES OF REPRODUCTIVE HEALTH DEVELOPMENT IN SCHOOLCHILDREN AND PREVENTIVE
MEASURES TO ADDRESS THEM
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Currently, there are many problems with the reproductive health of schoolchildren, which can have an adverse effect on the future generations. This article overviews
the current papers highlighting the most common problems that negatively affect reproductive health. The key conclusions include statements of the existing
problems and suggested measures to counter them. Statements: as a rule, schoolchildren lack sufficient knowledge and skills in the field of reproductive health;
often, they do not know the physiological characteristics of their body or cannot navigate them, do not recognize what is normal and what is not in the context
of the age-driven development of the body. Measures: educational establishments need to develop and implement preventive measures and programs aimed
at teaching schoolchildren the correct reproductive behavior.
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MPOBJIEMbl ®OPMNPOBAHUA PEMPOOYKTUBHOIO 340POBbA LLUKOJIbHNKOB
N MPOPUNAKTUHECKUE MEPOMNMPUATUA MO NX PELLEHUIO
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B HacToslLLee Bpems CyLLECTBYET MHOXXECTBO MPOBGIeM C PenpopyKTVBHbIM 300POBLEM LLUKOSIBHVKOB, YTO MOXET CKa3aTbCA M Ha 340POBbE MOCHELYHOLLMX
nokoseHwin. B ctatbe npeactasneH 0630p COBPEMEHHbIX IMTEPATYPHbIX UCTOYHUKOB, COAEPXALLMX CBEAEHNA O Hanbonee 4acTo BCTPeYaroLLMXCa npobnemMax
opmMrpoBaHKS PENPOAYKTVIBHOMO 3A0P0BLS. K YMCy OCHOBHbIX BbIBOAOB MOXHO OTHECTU TO, HTO COBPEMEHHbIE LLIKOMBHVIKM, KaK MPaBiinio, MMEtOT HeAoCTaTO4HO
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Maintaining good reproductive health of schoolchildren is
one of the urgent tasks for modern society that is related
to education. World Health Organization (WHO) defines
reproductive health as "a state of complete physical, mental
and social well-being and not merely the absence of disease
or infirmity, in all matters relating to the reproductive system
and to its functions and processes." In the context of overall
health of a human being, reproductive health is understood
as the most important component of his/her biography; it is
an attribute of the life path valuable in itself, a significant factor
of personal and social well-being [1-3]. Currently, young families
that experience difficulties with having children are the cause
of public concern, and they require close attention from medical
professionals, educationists, and social services workers [4-7].

We have reviewed academic papers published in the
databases E-Library, PubMed, Cyberleninka in 2013-2023.

From the viewpoint of demographics, modern society
exhibits decreasing fertility rates against the background
of deterioration of the reproductive health of the younger
generation.

The rate of development of schoolchildren is constantly
increasing, and in this connection, it is very interesting to
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investigate hormonal disorders that have been often diagnosed
in children and adolescents. There is evidence in the scientific
literature that even a mild deficiency of, for example, thyroid
hormones can trigger premature sexual development in girls,
heterosexual pattern, which means they exhibit signs of puberty
peculiar to the opposite gender within the first 10 years of life [8].
Late sexual development, on the contrary, is common among
adolescents with hypothyroidism. For example, girls may have
menarche at the age of 16-17, and it is often combined with
menorrhagia (a physiological condition when the amount
of period blood exceeds the norm), or so-called oligomenorrhea
(a pathological condition characterized by infrequent menstrual
bleeding), or amenorrhea (lack of menstruation) [9, 10].

There is a study [11] that attributes this situation mainly
to the risky patterns of reproductive behavior common among
young people, including early sexual debut, bad habits, low
level of education of young parents, disadvantaged social
status, problems in the family and personal life, early (minor
age) pregnancy [12-14].

Another study [15], which involved residents of Samara,
mentions iron deficiency as one of the etiological factors
affecting reproductive health of modern girls and women. Inter
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alia, the report describes their diets, which is mainly plant-based
for 46.0% of participating girls and and 23.0% of women and
dairy-based for 30.0% and 16.0% of them, respectively. Other
conditions noted as causing iron deficiency are abundant and
prolonged menstruation lasting over 4 days (40.0% and 8%
of cases), chronic diseases of the gastrointestinal tract (12.0%
and 4.0%), chronic kidney diseases (5.0 and 1.0%).

Currently, children and adolescents frequently consume
fast food dishes, sweet carbonated drinks. Medical
professionals, including pediatricians, gastroenterologists,
nutritionists, and endocrinologists, believe this trend creates
prerequisites not only for overweight and obesity, but also
for other metabolic disorders, including diabetes mellitus.
This means that childhood and adolescence are the periods
when it is necessary to monitor blood sugar and restrict intake
of fast digesting carbohydrates contained in fast food dishes.
Inthisregard, attention ofteachers, parents, doctors and children
themselves should be drawn to proper eating behavior, nutrition
culture, as well as healthy lifestyle principles and adherence
thereto, especially if the family has a burdened history, since
such families run a higher risk of diabetes mellitus and severe
course of type | diabetes. Both parents and children should
remember that even if a child has diabetes mellitus, adequate
and timely insulin replacement therapy ensures normal sexual
development, menstrual and childbearing function [16-18].
In case of children and adolescents, there is a direct link
between disadvantaged socio-economic living conditions and
irrational nutrition, which translates into excessive or insufficient
body weight [19]. If a family has financial constraints and neither
older nor younger generation in that family is properly literate
about food and nutrition, children and adolescents therefrom
tend to eat cheaper, flavored products with enhancers, which
may lead to not only various metabolic disorders but also up the
risk of allergic diseases, and as a consequence — endocrine
pathology and reproductive health disorders [20].

Recently, digitalization brought both children and
adolescents to computer displays, tablets, phones, with which
they spend much time. Often, they remain static throughout
this time, which can compromise blood supply and promote
development of not only carpal tunnel syndrome, but also
hinder blood flow to the pelvic organs, which can subsequently
lead to disorders of both urinary and reproductive systems [21].

The matter of frequent use of e-cigarettes by schoolchildren
and adolescents and its connection with reproductive health
requires special attention. As a rule, inhaled vapors contain
propylene glycol, glycerin, flavors, nicotine, as well as toxic
metals such as lead, chromium, nickel, manganese, which can
affect reproductive health of schoolchildren (future parents),
cause various allergic reactions and so-called "cellular lung"
(alveolitis), as well as, potentially, miscarriage and even stillbirth
[22, 23].

Tattoos are another source of danger. They have recently
become common among teenagers, especially those tending
to behave aggressively, which raises concerns, since tattoos,
which are made even next to the genitalia, can cause infection,
fungal skin lesions, up the risk of contracting HIV, hepatitis,
lichen planus. In the future, keloid scars may appear at the site
of the tattoo.

Male teenagers today can neglect personal hygiene rules,
practice unsafe reproductive behavior (frequent change of partner,
several partners at the same time, lack of contraception), fail
to follow medical recommendations. Young people in general
often opt for self-treatment based on advice heard from
acquaintances, bloggers, internet sources, and medical
professionals are contacted only when the disease progresses.

Since it is more difficult for boys than girls to properly practice
personal hygiene (due physiology of the reproductive system
organs), the combination of all these factors often leads
to inflammation and makes the condition (urethritis, phimaosis,
balantitis) chronic [24].

Modern schoolchildren, as a rule, do not have enough
knowledge and skills in the field of reproductive health. At the
same time, both boys and girls tend to grow faster and enter
puberty at an earlier age today [25].

Often, schoolchildren do not know physiological
characteristics of their body or cannot navigate them; they
do not understand what is normal and what is not in the
context of age-driven development of the body. Such illiteracy
leads to schoolgirls not recognizing the onset and formation
of menstruation, for example, which is not a rare situation [26].

Schoolchildren lack clear and correct concept of reproductive
health. The School of Reproductive Health project was launched
in the children's polyclinics of Russia to address this problem;
it targets adolescents of both genders. The project aimed
to study what can motivate teenagers (15-year-olds, grades
9 and 10) to preserve reproductive health, and to learn specifics
of their actual sexual behavior with the help of questionnaires
containing questions on reproductive health. The School
of Reproductive Health was found to stimulate adolescents
to preserve their reproductive health, with girls being the gender
group more compliant to the innovative educational program
than boys [27, 28].

As practice shows, accelerated growth, early sexual
development and debut during school years make both
children and their parents concerned about prevention
of infections, including those transmitted sexually. This
issue is particularly worrying for parents of teenagers.
Educational work can effectively mitigate these problems.
[t should be aimed at improving reproductive health literacy
and sexual behavior culture not only among schoolchildren, but
also among parents, teachers, as well as the so-called social
environment of children and adolescents, which is extremely
important, since children and adolescents copy the behavior
of adult family members and those commonly around them.
Currently, overloaded educational process at school often
prevents teachers from paying sufficient attention to giving
knowledge and skills in the field of preserving and reinforcing
reproductive health [27].

Conclusion

Thus, currently, there are many issues with reproductive health
of schoolchildren that adversely affect future generations.
This proves the importance and global scale of this problem.
Improving literacy in matters of hygienic education from the
standpoint of preserving and strengthening reproductive health
is an important and sought-after effort.

Reinforcement of reproductive health of both children and
adolescents requires a comprehensive approach that unites inputs
from everyone involved, including pediatricians, gynecologists,
urologists, psychologists, nutritionists, educators, and parents.
It is necessary to enlighten schoolchildren about reproductive
health both in the classroom (for example, at biology and safety of
living classes) and in the context of extracurricular activities, which
can be open lessons, webinars included in the program that cover
this topic and involve respective medical professionals.

The results of implementation of such preventive measures
should be accessible and take the form of various visual
materials — informational posters, banners, brochures,
memos intended for both children and parents. The list
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of

activities designed to promote reproductive health

preservation at school can include group lessons in the
classroom (at school), individual tasks that imply writing reports
covering this problem, as well as work with groups of boys
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ROLE OF PARENTS IN HYGIENIC AND SEXUAL EDUCATION OF CHILDREN AND ADOLESCENTS
Demchenkov NO', Krasilnikova ED?, Sheina NI'®=, Korolik VV'

" Pirogov Russian National Research Medical University, Moscow, Russia
2 Regional Clinical Psychoneurological Dispensary, Tver, Russia

The issue of protecting reproductive health is closely related to the childen’s and adolescents’ awareness of the negative impact of early sexual activity and
pregnancy, as well as sexually transmitted diseases. At the same time, awareness of parents involved in raising children is poorly understood. The study was aimed
to estimate the parents’ competence (awareness) in the field of children’s sexual and hygienic education by conducting a webinar and an online questionnaire
survey. Parents were surveyed in 2022-2023. A psychologist conducted the webinar, after which the online questionnaire survey was carried out in order to assess
the effectiveness of the webinar as a relevant tool to improve the parents’ competence. It was found that almost all parents believed it was necessary to discuss
the issue of sexual education with children, however, among them only 64.4% actually addressed the issue. Parents had no consensus on the age of starting
sexual education in children. The main difficulties in communication with children were shyness, insufficient knowledge and the lack of methods to inform the
child. According to 91% of women and 66% of men, the webinar conducted by psychologist was the best method to improve the parents’ competence. It appeared
to be informative for 90% of parents. The joint efforts of parents, doctors, psychologists, and teachers are the solution to the problem of sexual and hygienic education.
Furthermore, informational and educational work with parents and the family is important, since the child’s sexual and hygienic education is started since early age.
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PONIb POOUTENEN B TMTMEHUYECKOM U MNOJIOBOM BOCMUTAHUW AETEA U NOAPOCTKOB

H. O. Oemyerkos!, E. [. KpacunbHukosa?, H. W. LenHa' = B. B. Koponvik'

" Poccuiickunii HaumoHanbHbIA MCCNeaoBaTenbCKn MEAULMHCKMIA yHUBepCUTeT nmenn H. V. Muporosa, Mockea, Poccus
2 O6nacTHOW KNMHUHECKWIA MCYXOHEBPONOMMYECKUI ancnaHcep, Teepb, Poccust

Mpobnema oxpaHbl PENPOLAYKTUBHOIO 3[0POBbSA TECHO CBA3aHa C YPOBHEM WHMOPMUPOBAHHOCTY AETEN 1 MOAPOCTKOB 06 OTPULLATENBHOM BAVSIHUM PaHHMX
MONOBbIX OTHOLLEHWA 1 6EPEMEHHOCTU, a TaKkxke 3ab0oneBaHuin, NEPEAloLLMXCS NONOBLIM MyTeM. [1pn 3TOM OCBEOOMIIEHHOCTb POAUTENEN, Y4aCTBYHOLLINX
B BOCMUTaHWN OETEl, n3yveHa HeaocTaToqHo. Lienbto paboTbl ObIf0 OLEHWTb KOMNETEHTHOCTL (OCBEAOMNEHHOCTbL 1 MHC(DOPMMPOBAHHOCTL) POAWTENEN B 06nacTu
MOSIOBOO W MUIMMEHNHYECKOrO BOCMUTaHWS AeTei nyTem NpoBeAeHNs BebnHapa 1 OHNanH-aHKETUPOBaHNS. AHKETUPOBaHWE poauTenei BeinonHanm 8 2022-2023 rr.
Mewxonor nposen BebunHap, nocne KOTOPOro Takxe Obln MPOBEAEH OHNANH-0NPOC A5 OLUEHKN 3 HEKTUBHOCTN BebnHapa Kak akTyanbHOM (POpMbl MOBbILLEHNS
rPamMOTHOCTN poauTeneit. YCTaHOBAEHO, YTO MOYTV BCE POAUTENV CHUTANM HeOBXOAVMbIM OBCYAaTe TeMy MOSOBOrO BOCMUTAHWS C AETbMM, OAHAKO NLLb
64,4% V3 HX OeNCTBUTENBHO 3aTparnsanv AaHHyo TeMy. PoauTenn He UMenn eaMHOro MHEHUs O BO3pacTe Havana NoioBoro BocnuTaHus aeteir. OCHOBHbIMI
TPYAHOCTAMM NPY OBLLEHWN C AETBMM BbIIN CTECHUTENBHOCTD, OTCYTCTBME AOCTATO4HbIX 3HAHWI 1 CNOCOB0B AOHECEHNS MH(hopMauuy AeTaMm. 1o MHeHno 91%
YKEHLLIMH 11 66% My>XXHVH, HauyyLLIMIM CrIOCOBOM MOBbILLEHIS FPaMOTHOCTV poavTenelt 6bin MPOBEAEHHbIN NCUXoNorom BebrHap. OH okazascs No3HasaTebHbIM
ana 90% poputenen. PelueHrem npo6aeMbl MOAOBOrO BOCMUTAHUS 1 TUMMEHNYECKOro 0bpa3oBaHnsa AeTel ABNSETCS COBMECTHAS AeATeNbHOCTb poaUTenen,
Bpayei, NCUXONOroB 1 Negaroros, NPy 3TOM BaxkHa MH(OPMAaLMOHHO-00padoBaTebHas paboTta C POAUTENSMU 1 CEMbEN, MOCKOIbKY MOMOBOE W FUMMEHNHECKOe
BOCMUTaHVE HA4YMHAETCS C paHHEero Bo3pacTta pebeHka.

KntoyeBble cnoBa: NMosiloBOE W MIrMeHN4ecKoe BOCNUTaHNe, POAUTENM, OHNaNH-aHKETUPOBaHWe, BebnHap

Bknap aBsTtopoB: H. O. [JeM4eHKOB — MnpoBedeHne OHNaiH-aHKeTMPOoBaHNS, 0bpaboTka 1 onvcaHve pesynsTaToB MCCNeaoBaHns, opopmieHne craTbu;
E. [. KpacunbHnkoBa — NpoBeaeHne BebrHapa 1 oHNaiH-aHKeTUPOBaHNS, 06paboTka 1 MHTepnpeTaums pesynstaTos nccnefosanus; H. . LLenHa — koHuenuyst
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The issue of the development and protection of reproductive
health is of great medical and biological significance, it is closely
related to demographic processes. In recent years, this issue
is discussed not only by doctors in the context of treatment
of inflammatory and infectious disorders, but also by hygienic
physicians in the context of preventive care. They try to identify
the causes leading to reproductive health deterioration in the
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youth. Awareness of children, adolescents, and young adults
of the reproductive function development, negative impact of early
sexual activity and pregnancy, as well as sexually transmitted
diseases is among important aspects of the issue [1-3].

The researchers report low awareness of adolescents
of different ages (school-age girls, female students of medical
college, university students) of the issues related to reproductive
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health protection. The scientists believe that the lack
of awareness among adolescents is closely tied to the lack
of specialized programs on the issue in the educational process,
i.e. with the information awareness degree. Thus, medical
college students believe that it is better to acquire information
related to sexual maturation on one’s own at the age of 16-17
years, while university students think that understanding of the
issues related to sexual sphere is achieved only at the age over
13 years [4-8].

In contrast to Russia, in European countries (such as the
Netherlands, Scandinavian countries) parents are used to talk
to children on the issues related to sex starting from preschool
age [9]. Many researchers in our country have the same
opinion, since conversations between parents and the young
child in the format the child understands open the door for
understanding the issue in the future [10]. We believe that the
problem of assessing the parents’ awareness of the children’s
sexual education is important in this context, however, there are
sporadic papers on the issue in the available literature.

The study was aimed to estimate the parents’ competence
(awareness) in the field of children’s sexual and hygienic
education by conducting a webinar and an online questionnaire
survey.

METHODS

The study was performed in 2022-2023 by conducting
the anonymous online questionnaire survey. The questions
of the questionnaires were designed by the authors based
on the literature data analysis.

The study was carried out in three phases. A total of 445
parents (32% males, 68% females) were surveyed to understand
the awareness level. Then a webinar (lecture and seminar)
for parents was conducted together with the psychologist,
which was attended by 33 people (48% males, 52% females).
During the third phase, after the event, the parents were also
offered an online questionnaire survey aimed at assessing the
effectiveness of the webinar as a relevant tool to inform parents.

The search for respondents was performed on public
sites dedicated to bringing up children, as well as in the social
media parent groups. Only people with children, who filled
the questionnaire form correctly, were included in the sample
of respondents.

Analysis of the results was performed considering
the gender and age characteristics, as well as the number
of children from parents of the studied cohort. Statistical data
processing involving the use of Student's t-test and z-test

35 —

30 — 29 29
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25 —
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15 —

10 —

under the age of 5
years
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was carried out in the Microsoft Office Excel 2013 (Microsoft;
USA) and Biostatistics version 4.03 (Stanton A. Glantz;
USA) software packages. The z-test was used to estimate
the share of positive responses given by females and males;
the shares were compared, the hypothesis of equal shares
in both groups was tested, standard error and significance
level were calculated. When the significance level was set as
p < 0.01, positive responses of females and males differed
significantly with the likelihood of 99%

RESULTS

The gender-based differences in responses to almost all
questions of the questionnaire were revealed in parents, who
took part in the questionnaire survey on sexual education:
women were more active, mobile, and progressive. The need
to discuss the issue with children was supported by the majority
of parents: 95% females and 84 % males under the age
of 35 years, 45% parents over the age of 45 years. However,
a smaller number of parents actually talked to children: the
issue was most often discussed by females (78.8%) aged
26-35 (43.2%) having two or more children (56.2%), while
among males only 50% of parents were able to talk about
it with children. The share of females, who discussed the issue
of sexual education, was significantly higher relative to males
(significant based on z-test, p < 0.01).

At the same time, 29% of women believed that it was
necessary to foster hygienic skills and understanding of sexual
identity before the child was 5 years old, however, children aged
8-10 (onset of puberty) also required particular attention. The
early start of talking to the child was supported mainly by young
women under the age of 35 years, while among older women
this view was shared only by 8%. Almost twice less males
(significant based on z-test, p < 0.01) believed that children
had to be educated before they were 5 years old, while 27%
of males believed that it was better to start later (only at the age
of 5-7 years) (Fig. 1). A significantly lower number of parents (4%
females and 11% males, non-significant due to small sample
size) proposed to start sexual education of adolescents at the
age of 15 years, convinced they had already got information
from other sources.

When performing the questionnaire survey, we tried to find
out the reasons for the parents’ low activity regarding the issues
of personal hygiene and sexual education of children in the
family. It was found that 21.9% of females and 58.4% of males
forgot information they had got at school in biology lessons,
they did not attend the hygienic training events and had

11-14 years

over the age of
15 years

H males

Fig. 1. Views of women and men (per 100 respondents) of the terms of starting sexual education in children
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Fig. 2. Experts, whose opinions about sexual and hygienic education parents would like to know (%)

no communication skills with children. Furthermore, parents
(41.5%) were frustrated by their individual characteristics (being
quiet and shy, poor vocabulary).

Parents believe that various forms of information acquisition
can become the solution to this problem: “book, magazine or
other literature” (53.6%) or “lecture, webinar”, the majority
of respondents voted for (91% females and 66% males).
Furthermore, 49% of parents expressed their desire to listen
to a lecture by psychologist, 32% of respondents would like
a medical professional to explain the issue. Only 3% of parents
wished to hear opinions of several specialists in various fields
(Fig. 2). A total of 10.3% of parents believed that medical
professional (pediatrician), who was in contact with the child
during the visit to the outpatient clinic, could correctly explain
the features of the reproductive development and personal
hygiene rules.

Based on the findings we conducted a webinar together
with psychologist to inform parents about the issues
of children’s hygienic and sexual education. During the
theoretical phase (lecture) the majority of parents managed
to master new information and the terms for calm and trustful
discussion of the sexual education issues with children, 91.0%
of parents became feeling confident when communicating with
children, 85.7% of respondents noted accessibility and clarity
of information presentation, as well as logical structure of the
theoretical part (Fig. 3).

During the practical phase of the webinar for parents, the
method to talk to children (78.9%) became clearer, together with
the way of behaving when discussing sexual education with
the child (95.2%). Parents (90.5%) developed understanding
of how the children felt when discussing the issues of hygienic
and sexual education. No significant differences in the shares
of positive responses regarding attendance and efficiency

100.0%

95.2%

Useful

) . Terms
information

Fig. 3. Parents’ opinions (%) about the benefits of the webinar theoretical phase
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of webinars for parents between females and males were
revealed.

Thus, 95.2% of parents would advise their friends
or acquaintances to attend a webinar on the issue, while 66.7%
would like to attend it again. Among parents, who wanted
to attend a webinar one more time, 100% were ready to pay
for attendance. In terms of price females estimated the webinar
27.7% higher than males. Parents would like a physician to
be a speaker during the next online event (78.6%), however, it
was impossible to choose a definite format of the event: 38.1%
of respondents preferred the distance format, the same
number of parents chose the mixed format of the event, the
least number of parents (23.8%) chose the face-to-face format.

DISCUSSION

The findings suggest that the majority of parents understand
the importance of discussing the issues related to reproductive
function development and features, adherence to the principles
of personal hygiene with children in the family, since these are
parents the newborn child contacts the first. However, only 78.8%
of females and 50% of males have managed to address these
issues when talking to children. The parents’ low awareness
hampers the child’s harmonious development and healthy lifestyle
formation. As a result, the family raises children and adolescents
with poor reproductive competences. Such adolescents usually
get not quite reliable information from the web-sites, friends
or mates. We believe that this is due to early sexual intercourse
and the desire to “be mature” in adolescents, increased
incidence of sexually transmitted diseases and abortions, which
is confirmed by earlier scientific research [11, 12].

In this regard the issue of the child’s age when hygienic
and sexual education should be started, as well as who should

91.0%
85.7%
Confidence Theory
usefulness
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provide such education, become of paramount importance.
The majority of researchers distinguish four periods of children’s
sexual education based on age and the child’s reproductive
system development stage. However, the first stage (young
and preschool age children) is the basic and most important
one. During this period parents are recommended to teach
their children basic hygienic skills and rules of behavior, inform
children about their sexual identity, about infections and parasitic
infestations [13, 14]. Understanding of their gender identity
by children represents one of the bases of conventional different-
sex family ensuring reproduction. At the same time today
there are various forms of unisexuality (transness) cultivated
in sexual education classes and manifested in the form
of same-sex marriage and surrogacy in such European
countries, as Germany, Sweden, France, Austria, which
adversely affect natural demographic processes.

Parents also play an important role during all phases
of sexual and hygienic education, since the foundations
of hygienic and sexual education are laid and cultivated in
the family. Furthermore, the sanitary and educational work
with parents is of great importance: they should be prepared
to talking to the child in terms of theory and practice, considering
the child’s gender, age, and psycho-emotional features. Actually,
our findings suggest that about a third of women agree with
the statement that it is necessary to start talking to the
child before he/she is 5 years old, while men believe that it
is necessary to start at the age of 5-7 years.

The questionnaire survey conducted has shown that the
majority of parents understanding their lack of competence
would like to improve their awareness by taking part in the
webinar, acquire theoretical knowledge and consolidate
it in practice. However, the realities of modern life are that
the majority of parents (49%) primarily want to hear information
from psychologist and 32.0% — from physician; only 3%
of parents would like to get information from several specialists,
which suggests that parents underestimate the complex nature
of the issue. Nevertheless, the questionnaire survey of parents
conducted after the webinar with psychologist showed its
effectiveness, since more than 90% of parents got additional
information, mastered the forms and methods of talking to children.

It is beyond doubt that bringing up a healthy young
generation is a complex problem that includes psychological,
civic, pedagogic and no less important medical and biological
aspects. In this regard, it can be recommended to conduct
a webinar not only with psychologist, but also with general
practitioner, which is of extra importance for young parents.
In this case parents would be able to get necessary information
about anatomical and physiological characteristics of the body
in various age periods, as well as about various children’s
developmental abnormalities capable of affecting further
reproductive system development, prevention of various
disorders and personal hygiene rules [6-8, 15, 16].
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