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The objective of the study was to develop and implement the system of hygienic measures eliminating (mitigating) the impact of risk factors in the work of forensic
scientists and to estimate effectiveness of these measures and the program aimed at improvement of employment terms for forensic scientists [1, 2]. Forensic
scientists were compared to a control group of other doctors. The following researches were carried out: survey of 303 forensic scientists, analysis of their
employment terms based on employment terms special evaluation (2,736 materials of employment terms special evaluation), examination of forensic scientists’
health compared to other doctors by analyzing medical examination results (309 health records). Protection and promotion of working population’s health is
the state priority. Its purpose is to preserve labor potential and create conditions for economic development of the country. Medical workers are exposed to a
combined, complex, and associated effect of working environment conditions and parameters [3, 4]. Industrial and social factors can result in a rising incidence,
reduction in life expectancy, ill health and medical staff performance increment, and require preventive measures. Those working for forensic expert organizations
constitute a special population due to a large number of professional, medical and organizational, and social risk factors [5].

Keywords: forensic scientist, risk factors, occupational hazard
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TMMrMEHNYECKAA OLLEHKA ®AKTOPOB PUCKA N COCTOAHUE 300POBbA CYOEBHO-
MEANLUMNHCKNX SKCIMNEPTOB

M. WN. Tumepssros!, O. A. UnbuHa?, E. A. Ody6posuHa® =, O. HO. Munywkunad, [. E. Bacunbes!

" KasaHckuin (MprBosmKeKumin) dhenepanbHbiii yHUBepcuTeT, KazaHb, Poccust
2 KasaHCKuin rocyaapCTBEHHbIN MeOMUMHCKINI yHBepcuTeT, KagaHb, Poccus
3 POCCUINCKIMIA HaLMOHaNbHbBIA MCCNeaoBaTenbCKUn MeanUMHCKA yHeepcuteT uM. H. W. Muporosa, Mockea, Poccus

Lleneto vccnepoBaHua sBAsnach paspaboTka U BHEAPEHWEe CUCTEMbl CaHUTAPHO-TUMMEHNYECKX MEPOMPUATUIA MO YCTPaHEHUIO (CHVKEHWIO) BO3AENCTBIS
haKTopOoB pucka B paboTe CyaebHO-MEAMLIMHCKOrO 3KCMepTa M oueHKa X 3deKTUBHOCTY, a Takxe NMporpamMbl, HanpasieHHON Ha COBEPLUEHCTBOBAHME
YCNOBWA TPyAa CNeuuanmncToB CyaebHO-MEAVLMHCKON akcnepTuabl [1, 2]. CpaBHUTENbHLIN aHanM3 NPOBOAUICS C KOHTPOMBLHOW MPyMnnov Bpaden Apyrux
cneumanbHocTel. BbinonHeHbl UccnefoBaHust: aHkeTpoBaHve 303 cynebHO-MeOULIMHCKX 3KCMepTOB, aHanmM3 YCnoBWi Tpyaa Mo AaHHbIM CreumansHom
OLEeHKM ycrnoBuiA Tpyda (2736 maTepvianoB creuvanbHON OLEHKW YCNoBUIA TPyAa), WU3yYeHne COCTOSIHUS 300POBbS CyAEOHO-MEOULWHCKIX SKCMEpTOB Mo
CpaBHEHWIO C Bpa4amm Apyrx CeLmansHOCTER MyTeM aHamaa pesystaToB MeAMLIMHCKOrO ocmMoTpa (309 MeanumHCKmX KapT). MpropuTeTHbIM HanpasneHnem
rocyfapCTBEHHOV MONUTUKY SBNSETCS OXpaHa ¥ YKperieHne 340poBbs paboTaloLLero HaceneHns C Lenblo COXpaHeHnst TPYAOBOro noTeHumana v Co3aaHms
YCNOBUIA A1 SKOHOMUHYECKOTO pasBuUTUS CTpaHbl. MeguLmHCKe paboTHYKM MOABEPratoTCs COHETAHHOMY, KOMMIEKCHOMY, KOMOUHMPOBAHHOMY BO3AEVCTBUIIO
YCOBWIA 1 NapamMeTpOB MPOV3BOACTBEHHOM cpedp! [3, 4]. BosaencTare Npor3BoACTBEHHbIX, COLMANBbHbIX (hakTOPOB MOIYT MPUBECTH K POCTY 3a60/1eBAEMOCTU,
COKPALLEHNIO MPOAOIDKUTENBHOCTU XKU3HW, YXYALIEHWIO COCTOSIHWS 3[0POBbS M CHUDKEHUIO PaboTOCMOCOOHOCTV MEAMLMHCKOrO nepcoHana u Tpebyet
NPOoBeAeHNS NPOMUNAKTUHECKNX MEPOMPUSATUN. PaboTHVKY CyAeOHO-MEONLIMHCKNX SKCTIEPTHBIX YYPEXAEHUI SBASIOTCS 0COO0M MpynMnol B CBA3W C OOMbLLMM
KONMMHYECTBOM MPOMECCHOHANBHBIX, MEANKO-OPraHN3aLMOHHbIX, COLManbHbIX (hakTopos pucka [5].

KniouyeBble cnoBa: cyaMeaaKenepT, hakTopb! pycka, NpodeccroHanbHas BpeaHOCTb

Bknap aBTopoB: Tumep3asHos M. V1., MunywikuHa O. FO., — Hay4Hoe pykOBOACTBO, HanvcaHue ctaten; NnbmnHa O. A., dybposuHa E. A., Bacunees . E. — cbop
mMartepuana, CTaTucTndeckas 06paboTka, aHanm3 nuTepartypsbl.

CobniofeHne aTu4eckux craHgapToB: [laHHoe vccnefoBaHne 6bino opobpeHo JTIOK MAY3 «PecnybnvkaHckoe 6topo cynebHO-MeanUMHCKOM SKCnepTn3bl
MuHucTepcTBa 3gpaBooxpaHeHns Pecnybnukin Tatapctad (Mpotokon Ne 4 ot 14.03.2019). Jo6poBonbHOE MHMOPMMPOBAaHHOE cornacue Obino Moy4eHo
[ONS1 KaXKIOro yvacTHuka. MpoBefieHVe onpoca Afsi B3POCIOro HaceneHns NMpoBoaMIOCh Ha LOOPOBOSBHOM OCHOBE C UCTMONb30BaHMeM aHKeT. [oBeneHHoe
1ccnefoBaHvie He ModBepraeT ONacHOCTM YHaCTHUKOB U COOTBETCTBYET TPeboBaHNAM GUOMEOVLIMHCKOM STUKM.

><] Ansa koppecnoHaeHumu: [lybposurHa EkateprHa AnekcaHapoBHa
yn. OctpoBuTaHOBa, 1, Mocksa, 117997, Poccus; ekalexdubrovina@gmail.com
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Currently, we almost lack legal framework for material and
technical equipment of buildings and premises which are parts
of forensic medical expert institutions. According to par. 11
of Order of the Ministry of Health of the Russian Federation
dated 06.06.2013 No. 354H Concerning the Procedure for
Post-Mortem Examinations (hereinafter referred to as Order
No. 354H), if signs of especially dangerous infectious diseases
are found in the dead, stillborn child or fetus, post-mortem
examinations are performed in isolated premises of the office
(department) of post-mortem examinations, where such
postmortem examinations need to be carried out. Based on
the requirements of state sanitary and epidemiological rules
and hygienic norms, a detailed analysis, search for decisions
and measures of adequate and safe activity are required.

Some researches draw our attention to hard work of
forensic scientists and non-compliance of their salary to the
actually performed volume of work. This is accompanied by
low mood, low self-esteem, and emotional lability as important
parts of human life quality. According to researchers, forensic
scientists reported that they cared of their health, had an active
way of life, went in for sports and ate healthy 3.2 and 2.9 times
less frequently than therapists and surgeons, respectively.

As cadavers may pose infection hazards to those who
handle them, the issues of hygiene, labor protection and
sanitary and epidemiological safety of forensic scientists are
still the issues of interest.

The measures protecting forensic scientists from a harmful
effect of biological hazards associated with cadavers are
underdeveloped. This makes the research relevant. Regulatory
documents on design of post-mortem examination departments
are either not developed or old.

Upgrade of hygienic approaches during production
environment assessment would take control of many factors
that constitute a risk for the health of forensic scientists to a
new level.

The factors associated with a way of life and influencing
one’s health include as follows: leisure organization, emotional
microclimate in the family, nutrition, sleep, general state of
mind, physical activity, smoking and alcohol consumption. It is
established that 47.5% and 32.7% of those responded reported
such harmful habits as smoking and alcohol consumption,
respectively. Assessment of alcohol consumption frequency
has shown that 89.17% drink alcohol on official days off, and
10.83% have it every weekend. 37.1% take strong alcoholic
beverages (spirit, vodka, cognac, whiskey, rum), 45.7% have
other beverages (beer, wine), 17.1% take energy drinks.
According to smoking intensity, all smokers were divided into
the following groups: 23% of those smoking up to 5 cigarettes
a day, 22% of those with 5-10 cigarettes, 50% of those with
10-20 cigarettes, and 5% of those with high smoking intensity
(over 20 cigarettes a day). Thus, high prevalence of tobacco
dependence and alcohol consumption can be noted [6].

Working environmental factors (temperature of air, noise,
etc.) also produce an unfavorable effect on labor process
conditions. Intensity of work with frequent attendance on
weekends and holidays is the factor of the labor process, which
influences a worker’s health.

Hygienic measures that must be used to weaken
unfavorable factors of the industrial process and preserve health
include as follows: installation of mobile devices (pneumatic
tubes) at the Chief Medical Examiner department to transport
the sample taken there to the laboratory (the devices prevent
transition of the infection into other structural subdivisions
of the office); installation of the laminar flow system in the
room where especially dangerous infections are handled. The
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system inactivates any microorganisms present in the treated
air; develops and applies cadaveric special markings (the
marking denotes possible cadaveric contamination, including
contamination with especially dangerous infections, which
require sanitary protection measures for the area); develops
and applies on-site special bags containing hygienic means
(when mobile teams are engaged).

Medical and organizational measures must embrace as
follows: preliminary and periodic medical examinations to reveal
people with contraindications to work for health reasons and to
detect initial signs of diseases in employees, educative activity
intended to eliminate bad habits and use personal protective
equipment.

The objective of the study was to develop and implement
the system of hygienic measures eliminating (mitigating) the
impact of risk factors in the work of forensic scientists and
to estimate effectiveness of these measures and the program
aimed at improvement of employment conditions for forensic
scientists.

MATERIALS AND METHODS

Social and hygienic assessment of a way of life and working
conditions for forensic scientists from offices of the Chief
Medical Examiner was done by analyzing survey data. A
questionary specially developed by the author was used. The
tool took into account the specific scope of work at offices
of the Chief Medical Examiner. Work of forensic scientists
underwent a special assessment in accordance with the
legislation in place.

The specific weight was 49% for the surveyed men (and
51% for women). After distribution of those surveyed into age
groups it was found out that the preferential age of doctors
was 50-59 years (23%) for the National Office of the Chief
Medical Examiner of the Republic of Tatarstan, and 25-30
years (20.9%) for the Voronezh Regional Office of the Chief
Medical Examiner. 37 doctors (17.1%) have less than 5 years
of service, 24 (11.1%) have 5 to 10 years of service, 36
(16.6%) have 10 to 15 years of service, 21 (9.7%) have 15 to
20 years of service, 41 (18.9%) have 20 to 25 years of service,
29 (18.4%) have 25 to 30 years of service, 22 (10.1%) have
30 to 35 years of service. The years of service underwent a
comparative analysis. During the analysis, it was found out that
the preferential length of doctors’ service was 20 to 25 years
(18.9%) for the National Office of the Chief Medical Examiner
of the Republic of Tatarstan, and 5 to 10 years (20.9%) for the
Voronezh Regional Office of the Chief Medical Examiner.

The results of regular medical check-ups were used when
assessing health of forensic scientists. They were comparatively
compared with the control group of other doctors. Statistical
analysis was done using the R computing environment
(v. 3.5.2).

This trial was approved by the National Office of the Chief
Medical Examiner of the Republic of Tatarstan (Protocol No. 4
dated 14.03.2019). Voluntary informed consent was provided
by every participant. The conducted study doesn’t expose
participants to danger and corresponds to the requirements
of biomedical ethics.

TRIAL RESULTS

The trial results were implemented into organizational and
practical work of the National Office of the Chief Medical
Examiner of the Republic of Tatarstan. The trial results are used
to educate students from the department of general hygiene
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of the Kazan State Medical University and students from the
pediatric hygiene department of Pirogov Russian National
Research Medical University (students specializing in Hygiene
and surgery residents specializing in Hygiene and Epidemiology
in Emergencies).

Study records were obtained during a sociological study
using a developed questionnaire, which considers the specifics
of work in the Office of the Chief Medical Examiner.

Factors related to the way of life and influencing health have
been assessed. They include as follows: organization of leisure
time, emotional microclimate in the family, nutrition, sleep,
general state of mind, physical activity, smoking and alcohol
consumption.

A very insignificant number of people who regularly go in
for sports has been established. According to the analysis of
physical activity, 21% of those requested don’t go in for sports
at all.

65.3% of those responded reported chronic diseases;
34.7% had no chronic diseases at all. Diseases of the digestive
system, respiratory diseases and allergic disorders prevail
among chronic diseases. No significant differences were found
during a comparative analysis of chronic morbidity in doctors
from the National Office of the Chief Medical Examiner of the
Republic of Tatarstan, and the Voronezh Regional Office of the
Chief Medical Examiner (Pearson y? criterion = 2.64, p level
0.104).

Those surveyed were asked about the working
environmental factors (air temperature, noise, etc.), emergency
situations, availability of first-aid kits (anti-AlIDS, antishock),
availability of personal protective equipment, occupational
health and safety compliance/non-compliance. Based on
questionnaire screening, 58.9% are satisfied with on-site air
temperature, whereas 41.1% don’t like it. 38.7% of those
requested reported occupational noise. 81.9% liked the light
environment, whereas 18.1% didn’t. 50% of all surveyed
employees weren’t satisfied with ventilation quality. Thus, we
need to develop a plan of measures to improve the ventilation
regimen in the office. 57.9% of those surveyed mentioned
enough available first aid kits, 35.3% said that the kits were not
enough and unavailable, 6.8% reported enough but unavailable
kits. 82.3% of employees pointed at a sufficient number of
individual protective devices, whereas 17.7% reported the
opposite. Intensity of work was one of labor process factors
influencing a worker’s health. When answering the question ‘Do
you feel tired when processing information (while working with
the documents)?’ 65.7% gave a positive answer, and 34.3%
provided a negative response.

Other questions were used to examine the emotional
microclimate in the office. The employees estimated the level of
their comfort as rather high (‘good’ for 34.1% and ‘excellent’ for
56.2%). The level of comfort during business communication
with direct supervisors was lower: ‘good’ for 22.7% and
‘excellent’ for 66.2%. During communication with the senior

Table. Characteristics of labor conditions for forensic scientists

management of the office the level of comfort is also lower as
compared to communication with colleagues (‘good’ for 28.4%
and ‘excellent’ for 54.8%). There were single cases of ‘bad’ and
‘very bad’ responses. Half of the employees provided a positive
answer to the following question: ‘Do you feel the symptoms
of emotional burn-out (fatigue, unwillingness to communicate,
apathy, physical distress, insomnia, anxiety, inability to restore
strength after weekends)?’ [7]. Moreover, 26.3% of the
employees stated that they needed professional psychological
aid in case of negative emotions during communication with
colleagues, severe circumstances, accumulation of stress
leading to psychological breakdown, depression, and acute
conflict with others.

Labor conditions of forensic scientists were analyzed based
on labor condition special assessment data.

Parameters of biological, chemical and physical working
environmental factors were examined on-site, and the workload
and intensity parameters were determined [8].

Labor conditions assessed by harmful factors are presented
in the table.

DISCUSSION OF RESULTS

The trials conducted showed that forensic scientists’ labor
conditions can be characterized as follows: the category
of occupational risk relates to the average (significant) risk
with the index of occupational diseases (I0D) being equal to
0.12-0.24 (according to P 2.2.1766-03 Guideline Assessing
the Professional Risk for Worker’s Health. Organizational and
Methodological Basis, Principles and Criteria of Estimation).
The parameter is determined according to the following
formula: I0D=1/(RC*SC), where RC is a risk category and SC is
a severity category. Measures to decrease the risk are required
under the given conditions.

A forensic scientist must carry out labor functions associated
with a biological danger such as forensic examinations of
cadavers and other types of expert work; attendance as part
of crime scene investigation team comprising necroscopy
protocols; visits to examine cadavers in case of emergencies
associated with mass fatality incidence.

The total specific gravity of forensic scientists operating
under harmful conditions was 100%.

CONCLUSION

On-site labor conditions for forensic scientists can be
characterized as harmful according to the biological factor,
chemical factor and labor process severity parameters (class
3.1-3.2). Indoor climate (average air temperature in the working
area) (41.0%), noise (38.7%), high risk of infection while
working with the sources of especially dangerous infections are
subjectively considered by employees as the most unfavorable
ones. A high percentage of people with cuts by medical

Working environmental and labor process factors Class (subclass) of labor conditions
Chemical 3.1 (substance-formaldehyde)
Biological 3.2
Light environment parameters 2
Labor process workload 3.1
Labor process intensity 1
Final class (subclass) of labor conditions 3.2
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instruments during forensic examinations (37.7%) is associated
with not enough and/or unavailable first-aid kits (anti-AlDS,
antishock) (42.0%). 17.7% lack individual protection means.
The majority of forensic experts have Il and Il health groups
(94.8%) with 2.8 diseases per one medical worker in average.
Eye disorders are ranked first and followed by respiratory
diseases, circulatory diseases, locomotor disorders, diseases
of the digestive system, and infectious disorders. Female
forensic scientists (over 70% of workers) often suffer from the
diseases of the genitourinary system due to the contact with
formaldehyde. The experts’ blood chemical values show an
increased level of GGT, cholesterol, and high and low levels of
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ANALYSIS OF HEALTH DYNAMICS IN CHILDREN AND ADOLESCENTS BASED ON THE RESULTS
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The article deals with the issues of health in children and adolescents aged 7-17 years. The objective of this study is to analyze health experience in school-age
children and adolescents based on regular medical check-up results. According to regular medical check-up results, 15,192 schoolchildren were examined in
2015, including 12,649 children aged 7-14 years and 2,543 children aged 15-17 years. In 2020, health of 18,708 schoolchildren was assessed, including 14,861
children aged 7 to14 years and 3,847 children aged 15 to 17 years. The authors analyze dynamics of distribution of children into health groups, and age-related
incidence of school-related diseases. In children and adolescents of different age, eye disorders occupy first place in the rank of prevalent school-related diseases;
the events are followed by musculoskeletal diseases, nervous and GIT diseases, progressing with age, including scoliosis. Percentage of healthy children without
the signs of a school-related abnormality at school is reducing. In the majority of cases, pathological abnormalities are found in 15-17-year-old adolescents.
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AHAIN3 OUHAMWKN COCTOAHUSA 300POBbS OETEN N NOAPOCTKOB MO PE3YJILTATAM
ANCIMAHCEPHbIX OCMOTPOB

B. M. lanyawH! B4, T C. Mackosa', U. B. Ctopoxesa?, H. C. Cyxosa?

" SipocnaBCcKui rocyAapCTBEHHbIN MEAVLIMHCKII YHUBEPCUTET, Apocnasnb, Poccust
2 fetckas nonuknnHmka Ne 3, Sipocnasnb, Poccus

B cTatbe paccmatprsatoTcs BOMPOCh COCTOSIHUSA 3A0POBbS AETEN 1 NOAPOCTKOB 7—17 neTHero Bo3pacTa. Lienb nccneposaHns aTo aHaima COCTOAHMA 300P0BbS
y AETEeN 1N NoApOCTKOB LLUKOMBLHOrO Bo3pacTa Mo AaHHbIM AMCNaHCepHbIX OCMOTPOB. Mo AaHHbIM AMcrnaHcepHbiXx 0cMoTpoB, B 2015 rogy 6bino obcnegoBaHo
15192 LWKoNbHUKOB, B TOM 4vuncne 12649 yenoBek B BospacTte oT 7 Ao 14 net n 2543 yenosek ot 15 fo 17 net. B 2020 rogy npoaHanmanpoBaHo COCTOSHME
3a0poBbsA 18708 LWKOMBHMKOB, B TOM 4mcne 14861 venosek ¢ 7 go 14 n 3847 denosek ¢ 15 0o 17 net. ABTOPbI aHAIM3NPYIOT AMHAMUKY pacnpeneneHms
[eTelt Ha rpynnbl 340POBbS, BO3PACTHLIE OCOBEHHOCTN PACMPOCTPAHEHHOCTI LLKObHO-00YCOBNEHHbIX 3ab0neBaHnii. Y AeTei Bcex BO3PacTHbIX rpynn cpean
LLIKOMBHO-00YCNOBAEHHBIX 3a00M1€BaHMIA HA MEPBOM MECTE MO PACMPOCTPAHEHHOCTU HAXOAATCS 6ONE3HM asa 1 ero NpMAATO4HOro annapata, Janee — 60nesHu
KOCTHO-MBILLIEYHON CUCTEMbI, HEPBHOW CUCTEMBI U XKENYAOHHO-KULIEYHOrO TPaKTa, KOTOpble C BO3PACTOM VUMEIOT TEHAEHLMIO K YBEMYEHWIO, B TOM 41Cne
1N CKONMMOTUYECKME HapyLLeHWs. MpoUeHT 3[0PO0BbIX AETEN, HE UMEIOLLMX MPOSBNEHNI paccMaTpuBaeMol LLIKObHO-06YCNOBNEHHON NaTonori B NpoLiecce
0by4eHns B LUKone cokpaLlaeTcs. [MNpun aToM B 60sbLLEN CTENEHW NaTONOrM4ecKne OTKIIOHEHNS BbISBNSIOTCS y MOAPOCTKOB 15—17-neTHero Bo3pacTa.

KnioueBble cnosa: 300poBbe ,CLeTeI?I 1 NoApoCTKOB, LLIKOJ'IbHO-OﬁyCJ'IOBJ'IeHHbIe 3aboneBaHus, BO3pacTHaa gMHaMmKa.
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RELEVANCE intensive prophylaxis and clinical care to prevent and decrease
the risk of school-related diseases [13-15].

Monitoring of health in children and adolescents, prevention
of chronic diseases and functional deviations at the stage of
school education is a high-priority task faced by any country
[1-3]. At present, various social-hygienic, psychological
and technical environmental factors produce an unfavorable
effect on many children and adolescents [4-7]. A number of
children and adolescents with health deviations and need
in rehabilitation is constantly increased due to the intensive
education process [8-12].

OBJECTIVE OF THE STUDY

To examine the health of children and adolescents of school
age based on the regular medical check-up results.

PATIENTS AND METHODS

We compared distribution of children and adolescents into

Analysis of regular medical check-up results enables to
reveal certain age groups of children and adolescents requiring

health groups and incidence of school-related diseases among
them in 2015 and 2020. Distribution of schoolchildren aged
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7-14 years and 15-17 years into groups is associated with the
requirement of the regional healthcare department to regular
medical check-ups of schoolchildren.

According to regular medical check-up results, 15,192
schoolchildren were examined in 2015, including 12,649
children aged 7-14 years and 2,543 children aged 15-17
years. In 2020, health of 18,708 schoolchildren was assessed,
including 14,861 children aged 7 to 14 years and 3,847 children
aged 15 to 17 years.

The obtained data were subjected to statistical analysis
using StatSoft Statistica 7.0. The groups were compared using
Fisher’s test, with statistical significance p value of 0.05 or less.

RESULTS

Distribution of schoolchildren into health groups depending on
their age and the year of observation is presented in table 1.

Table 1 shows that specific gravity of children with health
groups 1 and 2 is decreased with age, whereas a number of
schoolchildren with health groups 3 and 4 is increased.

In 2020, a number of schoolchildren with health group 1
aged 7 to 14 years increased, and a number of children and
adolescents with health group 3 decreased by a percentage as
compared with 2015. Moreover, 2020 is a year of children and
adolescents with health group 5.

Incidence of school-related diseases is presented in table 2.

School-related diseases are health problems in children
aged 7 to 17 years resulting from academic overload, learning
process and diet violation, and stress.

Table 2 shows that eye disorders occupy first place in
the rank of prevalent school-related diseases in children and
adolescents of the analyzed age groups both in 2015, and in
2020; the events are followed by musculoskeletal diseases,
nervous and GIT diseases, progressing with age, including
scoliosis. Trials of other authors confirm the data [6,14]. In

OPUTMHAJIbHOE UCCJIEQJOBAHNE

schoolchildren aged 15 to 17 years, speech abnormalities were
reduced as compared with 7- to 14-year-olds.

According to the results of regular medical check-ups held
in 2020, 3,847 adolescents aged 15 to 17 years underwent
medical and preventive care. The care-related data are
presented in table 3.

Table 3 shows that based on the results of regular medical
check-ups held in 2020, among 3,847 15-17-year-old
adolescents with visual organ pathology, 28.13% needed to
wear corrective glasses (including 17.03% of young women
and 11.1% of young men). Some of the adolescents were
hospitalized to achieve the objectives of an examination,
therapeutic and surgical treatment, whereas 4.26% of them
were referred for health resort treatment.

According to the results of a regular medical check-up,
all schoolchildren with other health abnormalities were under
a regular medical check-up and sent for rehabilitation to
specialized doctors.

DISCUSSION OF RESULTS

According to the research, children and adolescents with health
group 2 prevail among other schoolchildren of different age
both in 2015, and 2020. Schoolchildren with chronic diseases
in the compensatory stage (health group 3) are ranked second
and constitute 20 to 30% of all those examined, irrespective of
age. The value of absolutely healthy children and adolescents
(health group 1) remains low. Some authors state that the
dynamics is associated with increased neuropsychic load,
hypodynamia, disrupted daily routine and nutrition, and long-
term use of gadgets both in learning, and for playing various
computer games [8,13].

Our researches have shown that eye disorders,
musculoskeletal diseases, nervous and GIT diseases, including
scoliosis, progressing with age, are the most frequently found

Table 1. Distribution of children and adolescents aged 7-17 years into health groups (2015 and 2020)

2015 2020
Health group 7-14 15-17 7-14 15-17
% % % %

| 3.9%, 3.0%,* 7.4 2.7
Il 64.6 63.8 70.2 65.3
1 30.8 32.4 21.6 30.7
\% 0.7 0.8 0.2 0.4
\ 0 0 0.9 0.9

Note. Significant differences at p <0,05, *- significant differences in the registration frequency of children belonging to health groups 1 and 2 within one
observation period, ** — significant differences in the registration frequency of children belonging to health groups 1 and 3 within one observation period.

Table 2. Incidence of school-related diseases in children and adolescents based on regular medical check-up results (per 1,000 of those examined)

2015 2020
Disease 7-14 years 15-17 years 7-14 years 15-17 years

Y60 %o %o %0
Locomotor system pathology, 226.0 261.0 172.0 242.0
incl. scoliosis 21.0 38.0 15.0* 46.6
Visual organ pathology 231.0 307.0 251.0 317.0
Gastrointestinal pathology 43.0* 81.0 29.0" 72.0
Speech defects 34.0¢ 2.0 27.0* 5.0
Nervous disorders 86.0 78.0 65.0 82.0

Note™. The differences between the groups of children and adolescents aged 7 to 14 years and 15 to 17 years within one period of observation are

statistically significant (p < 0.05).
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Table 3. A number of adolescents aged 15 to 17 years who underwent medical and preventive care (based on the results of regular medical check-ups held in 2020)

Number of patients
Iltem No. Parameters
(abs.) %
Hospitalized children: 27 0.70
1 young men 14 0.36
young women 13 0.34
Children obtaining health resort treatment: 164 4.26
2 young men 71 1.85
young women 93 2.41
Those who required surgery: 12 0.31
3 young men 12 0.31
young women 0 0
Those who underwent surgery: 10 0.26
4 young men 10 0.26
young women 0 0
Those who required vision correction: 343 28.13
5 young men 135 11.10
young women 208 17.03
Those who wear corrective glasses: 343 28.13
6 young men 135 11.10
young women 208 17.03

events in children and adolescents at school. This was confirmed
by other authors [3,6,14]. Concern on schoolchildren’s health
and emerging trends in their health impairment with age was
brought up in a number of reports during the VII Congress of
School and University Medicine held on October 21-22, 2021.
The trial results confirm the previous data about high
incidence of school-related diseases among children and
adolescents, emergence of children with health groups 3 to
5, and their insufficient preventive mitigation. In our opinion,
outpatient pediatricians need a closer cooperation with the
Center of Children’s Health to render medical and preventive
aid to schoolchildren. Apart from finding diseases and analyzing
the structure at different age, the Center employees carry out
considerable preventive work associated with implementation
of healthy lifestyles in a family and prevention of school-related
disorders among schoolchildren, their parents and teachers.
We believe that administration of schools, education and
healthcare departments need to adopt a strategy aimed at
the implementation of ‘Health Saving Educational and Health-
Improving Technologies in Educational Establishments’ taking

References

7. Kuchma VR. Nauchny'e osnovy razrabotki i vnedreniya
sovremenny'x modelej oxrany’ zdorovya obuchayushhixsya v
obrazovatel'ny'x organizaciyax. Voprosy shkol'noj i universitetskoj
mediciny i zdorovya. 2017; 3: 19-29. Russian.

2. Kuchma VR. Mediko-profilakticheskie osnovy dostizheniya
ozhidaemy'x rezul'tatov meropriyatij desyatiletiya detstva na period
do 2027 goda. Voprosy shkol'noj i universitetskoj mediciny’ i
zdorovya. 2021; 1: 11-23. Russian.

3. Rapoport IK. Sostoyanie zdorov'ya moskovskix shkol'nikov v dinamike
obucheniya s pervogo po odinnadczaty| klass. Bezopasnaya
obrazovatelnaya sreda v sovremennoj shkole: Materialy’ nauchno-
prakticheskoj konferencii, Moskva. 2016; 45-51s. Russian.

4. Miler DP and Chang J. Parental Work Schedulesand Child
Overweight or Obesity: Does Family StructureMatter? Journal
of Marriage and Family. 2015.77 (5): 1266-1281. https://doi.
org/10.1111/jomf.12215

5. Aarez-Garcia D, Nufiez Pérez JC, Dobarro Gonzalez A,
Pérez CR. Risk factors associated with cybervictimization
in adolescence. International Journal of Clinical and Health
Psychology. 2015;15(3):226-235. https://doi.org/10.1016/j.
ijichp.2015.03.002

into account suggestions of the leading domestic hygienists
[15,16]. School health workers need to regularly speak at
teacher-parent meetings devoted to sensible nutrition, physical
education and methods of prevention of school-related
diseases cooperating with doctors from children’s outpatient
clinics.

CONCLUSION

Percentage of healthy children with no signs of the examined
school-related abnormality at school is reduced. Pathological
abnormalities are mainly found in 15—-17-year-old adolescents.
The obtained results show that children and adolescents must
obtain intensive preventive and therapeutic aid as soon as they
go to school, and not during the teen years only.

Doctors and teachers at schools need to cooperate and
implement health-saving educational and health-improving
technologies at schools and actively participate in joint parental
involvement medical and pedagogical programs aimed at
prevention of school-related diseases.

6. Xmelniczkaya EA, Kiku PF, Sabirova KM, Kabieva AA.
Kompleksnaya ocenka sostoyaniya zdorov'ya i rasprostranennosti
faktorov riska xronicheskix neinfekcionny'x zabolevanij sredi
shkol'nikov Primorskogo kraya. E'kologiya cheloveka. 2021; 8: 21—
27. https://doi.org/10.33396/1728-0869-2021-8-12-27. Russian.

7. Mirskaya NB. Faktory' riska, negativno vliyayushhie na formirovanie
kostno-my'shechnoj sistemy’ detej i podrostkov v sovremenny'x
usloviyax. Gigiena i sanitariya. 2013; 1: 65-71. Russian.

8. Kuchma VR, Sedova AS, Stepanova M, Rapoport IK,
Polenova MA, Sokolova SB, Aleksandrova |E, Chubarovskij VV.
Osobennosti  zhiznedeyatel'nosti i samochuvstviya detej i
podrostkov, distancionno obuchayushhixsya vo vremya e’pidemii
novoj koronavirusnoj infekcii (COVID-19). Voprosy shkolnoj i
universitetskoj mediciny i zdorov'ya. 2020; 2: 4-23. Russian.

9. Hooft Graafland JH. New technologies and 21st century
children: Recent trends and outcomes. OECD Education
Working Papers, 179. Paris: OECD Publishing. 2018. https://doi.
org/10.1787/19939019

70. Lu W. Adolescent Depression: National Trends, Risk Factors, and
Healthcare Disparities. American journal of health behavior. 2019;
43: 181-194. DOI: 10.5993 / AJHB.43.1.15

RUSSIAN BULLETIN OF HYGIENE | 3, 2021 | RBH.RSMU.PRESS



OPUTMHAJIbHOE UCCJIEQJOBAHNE

11.

12.

13.

14.

Growing up in a digital world: benefits and risks (2018). The
Lancet Child & Adolescent Health. 2018; 2 (2.): 79. DOI: 10.1016
/ §2352-4642 (18) 30002-6

Ganuzin VM, Romanycheva EN, Kurchina EG. Deyatelnost
otdeleniya mediko-social'noj pomoshhi polikliniki v profilaktike i
reabilitacii detej i podrostkov iz semej, naxodyashhixsya v trudnoj
zhiznennoj situacii. Voprosy' shkol'noj i universitetskoj mediciny’ i
zdorovya. 2016; 2: 36-38. Russian.

Tabachkova AS. Rasprostranennost™ zabolevanij zheludochno-
kishechnogo trakta sredi shkolnikov. Sociosfera. 2021; 2: 98-
102. Russian.

Ganuzin VM, Golubyatnikova EV. Detskaya invalidnost,
profilaktika, reabilitaciya i abilitaciya detej s ogranichenny mi
vozmozhnostyami. Voprosy psixicheskogo zdorovya detej i
podrostkov. 2017; 17(2): 55-56 (prilozhenie). Russian.

Jlutepatypa

1.

POCCUICKNIA BECTHUK TUIMAEHBI | 3, 2021 | RBH.RSMU.PRESS

Kyuma B. P. Hay4Hble OCHOBbI pa3paboTky W BHEOPEHWS
COBPEMEHHbIX MOZENen oxpaHbl 300P0Bbs  0BydaloLIMXCS
B 0bOpa3oBaTesibHbIX OpraHv3aumsax. Bonpock! LUKOMBHOW 1
YHVBEPCUTETCKON MeAMLMHbI 1 300poBbs. 2017; 3: 19-29.
Kyuma B. P. Megnko-npodunakTn4eckmne OCHOBbI AOCTUXKEHNSA
OXMOAEMbIX PE3YNETATOB MEPOMPUATAN OeCATUNETUS AETCTBA Ha
nepvion 0o 2027 roga. Bonpock! LWKOABHOW 1 YHUBEPCUTETCKOWN
MeovumHbl 1 3popoebd. 2021; 1: 11-23.

Panonopt M. K. CocTosiHve 300p0Bbst MOCKOBCKMX LLIKOMBHNKOB
B OMHAMVKE OBy4YeHWst C MepBOro Mo OAMHHAALATHIN Knacc.
BesonacHas obpasosatesnibHas cpefa B COBPEMEHHON LUKOIE:
Matepurasnbl Hay4HO-MpaKkTUHCeEKON KoHdepeHumn, Mocksa.
2016; 45-51c.

Miller DP and Chang J. Parental Work Schedulesand Child
Overweight or Obesity: Does Family StructureMatter? Journal
of Marriage and Family. 2015;77 (5): 1266-1281. https://doi.
org/10.1111/jomf.12215

Alvarez-Garcia D, Nufiez Pérez JC, Dobarro Gonzalez A,
Pérez CR. Risk factors associated with cybervictimization
in adolescence. International Journal of Clinical and Health
Psychology. 2015;15(3):226-235. https://doi.org/10.1016/j.
ijchp.2015.03.002.

XmenbHuukaa E.A.,, Kuky T1. ®., Cabuposa K.M,,
Kabnesa A. A. KoMmnnekcHasi ouleHka COCTOSIHUSI 300pO0Bbs
1N pacnpoCTPaHeHHOCTU (aKTOPOB pUCKA  XPOHUHECKMX
HENMHMEKUNOHHbIX  3aboneBaHnn  cpedn  LUKOJSIbHUKOB
Mpvmopckoro kpad. dkonorns venoseka. 2021;8:21-27 https://
doi.org/10.33396/1728-0869-2021-8-12-27

Mupckas H. B. ®akTopbl pucka, HeratMBHO BAVSIOLLME Ha
HOPMMPOBAHNE KOCTHO-MBILLIEYHOW CUCTEMBI AETEN U MOAPOCTKOB
B COBPEMEHHbIX YCNoBUAX. [rneHa 1 caHntapus. 2013; 1: 65-71.
Kyuma B. P, Cegosa A. C., CtenarHosa M. V., Panonopt . K.,
MoneHosa M. A., Cokonosa C. b., Anekcangposa W. 3.,
Yybaposckun B. B. OCOBEHHOCTN >KU3HEeLEesATeNnbHOCTU
N CaMO4YyBCTBMA [LEeTe U  MOJPOCTKOB, AMUCTaHLUMOHHO
0ByHatoLLMXCst BO BPeMsSt 3NUOEMUN HOBOW KOPOHAaBMPYCHOWM
nHpexkummn (COVID-19). Bonpock! LLKONBHOWM 1 YHUBEPCUTETCKOM
MeovUmHbl 1 3popoebd. 2020; 2: 4-23.

15.

16.

10.

11.

12.

13.

14.

15.

16.

Rapoport IK, Aleksandrova IE, Xramczov Pl, Gorelova ZhYu,
Kuchma VR, Stepanova Ml i dr. Baza danny'x «Informacionnaya
baza dannyx dlya realizacii raboty’ po oxrane zdorovya
obuchayushhixsya v obrazovatelny’x organizaciyax.
(Zdorov'esberegayushhie obrazovatel'ny'e i ozdorovitelny'e
texnologii v obrazovatel'ny'x organizaciyax)». Federalnaya
sluzhba po intellektual'noj sobstvennosti. Gosudarstvennaya
registraciya bazy danny'x, oxranyaemoj avtorskimi pravami.
Nomer registracii (svidetel'stvo) 2020622805, data registracii
24.12.2020. Russian

Xramczov  Pl.  Fiziologo-gigienicheskie  predposy'lki
povy sheniya zdorov'eformiruyushhej e ffektivnosti fizicheskogo
vospitaniya detej v obrazovatel'ny'x organizaciyax. Voprosy'
shkol'noj i universitetskoj mediciny i zdorov'ya. 2017; 4: 15—
20. Russian.

Hooft Graafland JH. New technologies and 21st century
children: Recent trends and outcomes. OECD Education
Working Papers, 179. Paris: OECD Publishing, 2018. https://doi.
org/10.1787/19939019

Lu W. Adolescent Depression: National Trends, Risk Factors,
and Healthcare Disparities. American journal of health behavior.
2019;43:181-194. DOI: 10.5993 / AJHB.43.1.15

Growing up in a digital world: benefits and risks (2018). The
Lancet Child & Adolescent Health. 2018; 2 (2.): 79. DOI: 10.1016
/ S2352-4642 (18) 30002-6

[aHysvH B.M., PomaHbidesa E. H., KypynHa E. T destensHocTb
OTAENeHNs MeaMKO-CoLUManbHOM MOMOLLUM  MONVKIVHUKLA B
nNpoMuUnaxkTKe 1 peabunutaummn geTen 1 NOAPOCTKOB U3 CEMEN,
HaxXOOALMXCA B TPYOHOW >XU3HEHHOW cuTyaumn. Bonpocsl
LLIKOJSIbHOW U YHVBEPCUTETCKOW MeguLMHbI 1 300poBbs. 2016; 2:
36-38.

TabaukoBa A. C. PacnpocTpaHeHHOCTb 3a60neBaHuin »enyno4Ho-
KULLIEYHOrO TpaKkTa cpeau LWKonbH1KoB. Coumocdepa. 2021;2:
98-102.

lanysuH B.M., TonybsatHukoBa E. B. [eTckas vHBanMpHOCTb,
npounaxkTnka, peabvautaumsa w  abunutaums geten C
OrpaHNYeHHbIMN  BOSMOXXHOCTSIMU.  BOMpockl  MCUXMYECKOro
300P0BbS AeTeN U NoAPOCTKOoB. 2017; 17(2): 55-56 (MpunoxkeHune).
Panonopt W.K., AnekcaHgposa V. 3., Xpamuos [1. W.,
fopenosa XK. tO., Kyuma B. P., CtenarHosa M. V1. n gp. Ba3za
naHHbIX «/IHopmaumoHHas 6a3a daHHbIX AN peanvsaudmuv
paboTbl MO OXpaHe 340POBbsT ODYHAIOLLMXCS B 06pa3oBaTesibHbIX
opraHmnsaumnsax. (3poposBbecbeperatole obpasoBaTesbHble
N 03[00POBUTENIbHBIE  TEXHOMOrMM B  0Opa3oBaTefbHbIX
opranudaumsx)». PegepansHast cnyxba no MHTENNeKTyanbHOM
COBCTBEHHOCTU. [oCyAapCTBEHHasA perncTpaums 6a3bl fJaHHbIX,
OXpaHseMon aBTOPCKMMM MpaBamn. Homep peructpauum
(cBupeTenbcTBO) 2020622805, nata pervctpaummn 24.12.2020.
Xpamuos 1. V. ®r3MoNoro-rurmeHnHeckne npeanochiikm
noBbllWeHUA  300poBbeopMUpytoLLen  ahdHEKTUBHOCTN
HU3MYECKOro BOCIUTaHUS [eTelr B 0obpasoBaTefbHbIX
opraHnzaumsx. Bonpocbkl WKOABHOW U YHUBEPCUTETCKOWN
MeovumHbl 1 3popoebd. 2017; 4: 15-20.




ORIGINAL RESEARCH

SCIENTIFIC JUSTIFICATION OF THE INNOVATIVE APPROACH TO HEALTH CONTROL IN STUDENTS
FROM GENERAL EDUCATIONAL INSTITUTIONS OF VARIOUS TYPES

Setko AG, Zhdanova OM B2, Tyurin AV

Orenburg State Medical University, Orenburg, Russia

Increasing academic load, intensification of academic activity, use of not priorly certified innovative pedagogical technologies have been linked with steadily
declining health in students. This is how a search for new effective methods of formation, strengthening and increasing health of students is initiated. An important
task is to provide for scientific justification of the innovative approach to health control in students from general educational institutions of various types. Heavy
academic activity, research of the functional condition of the central nervous, respiratory and cardiovascular systems were assessed in lyceum and school
students in Grades 9-10. Students from an ‘at-risk’ group had their psychophysiological condition corrected; the effectiveness was assessed by comparison
of psychophysiological indicators before and after the session. When intensive academic activity is involved, adolescents from a lyceum had better operational
indicators of the central nervous system, and functional indicators of the respiratory system as compared with schoolchildren. Students from the both groups
had reduced biological, social and psychological adaptation. Sessions of functional biocontrol resulted in the increased number of those examined with normal
working capacity and satisfactory biological adaptation against the background of a decreasing number of adolescents with a high level of psychoemotional stress.
Functional biocontrol is an effective correction method of psychophysiological state of those educated. This determines the necessity of its use in educational
institutions of various types.
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HAYYHOE OBOCHOBAHWE MHHOBALMOHHOIO NOAXOAA K YINPABJIEHNIO 3AOPOBbEM
OBYYAIOLLMXCA OBLLEOBPA3OBATE/IbHbIX OPFAHU3ALIUIA PASJIUMHOIO TUMA

A.T. CeTko, O. M. XXparosa =, A. B. TiopuH
OpeHBYPreKui rocyaapcTBEHHbIN MeAVLIMHCKMIA yHBepceuTeT, OpeHbypr, Poccuis

Ha ¢oHe Bo3pacTatolyx yHeOHbIX Harpy3oK, WHTEHCUUKALMN yHeOHON AeATeNbHOCTW, MPYMEHEHUS VHHOBALMOHHBIX MEAArornyeckmx TEeXHOMOruii, He
anpobMPOBaHHbIX pPaHee, YPOBEHb 3[A0POBbS YHALLMXCA HEYKIIOHHO CHWKAETCS, YTO MHULMUPYET MOWCK HOBbIX 9(MEKTVBHBIX METOA0B (DOPMUPOBaHNS,
YKPEM/IEHVSI 11 MOBbILLEHNS COCTOSIHUS 300PO0Bbs LUKOMBbHMKOB. BaxkHasi 3agada Hay4HO O6OCHOBATb WMHHOBALWMOHHBIA MOAXOA K YMPaBIeHUO 300P0OBbEM
yyalmxcs obLieobpasoBaTeibHbIX OpraHmM3aLuii pasnmnyHoro tina. Y ydawimxcst 9—10-X KNaccoB NULEst U LLKOSbl MPOBEAEHa OLEHKA HanpPsxKEHHOCTY y4ebHon
LeATenbHOCTW; 1ccneaoBaHe yHKLUMOHANIBHOMO COCTOSIHWS LIEHTPaIbHON HEPBHOW, AbIXaTenbHOW, CepagyYHO-COCYOMCTON CUCTEM. YdalyiMcs «rpymnmbl
pricka» NpoBeAeHa KOPPEKUMST MCUXOMUMONONMHECKOTO COCTOSHUS, 3MEKTUBHOCTb KOTOPOrO OLEHMBANACh MyTEM CPABHEHUSI MCUXOMU3MONOMMHECKIX
riokasarenei 4O 1 Nocne BbINMOHEHUS TPEHUHa. B yCnoBuMsiX BbICOKOM HanpsKEHHOCTW y4eBHOro mpoLecca y NMUEVNCTOB B CPABHEHUM CO LUKOSbHYKaMM
YBENMUMBAINCL OMepaTVBHbIE MOKasaTenm LEHTPaIbHON HEPBHOM CUCTEMbI U PYHKLMOHaSbHbIE MoKa3aTenn AblXaTenbHOW CUCTEMbI, MPU STOM Y YHEHVIKOB
06eunx rpynn YCTaHOBMIEHO CHIDKEHME YPOBHST GMOMOMMHECKOM 1 COLMaNbHO-NCUXONOMMYECcKon agantauumn. Mocne NpoBengHUst TPEHMHIOB (hYHKLMOHAIHOMO
61oynNpaBneHns yBeINYMIOCh Y1Cio obcrneayemMbix C HOpMasibHOWM paboTOCNOCOBHOCTHIO 1 YAOBNETBOPUTENLHON BUONorMYeckor aganTtaumenn, Ha goHe
CHKEHUSI KONMYeCTBa MOAPOCTKOB C BbICOKMM MCUXO3MOLIMOHaTbHBIM HanpskeHrem. OyHKLMoHabHoe GroynpasneHne SBnseTcs dPMeKTVBHBIM METOLOM
KOPPEKLMM NCUXODUBMONIONMHECKOrO COCTOAHNSA 0OYHaOLLIMXCS, YTO ONPEAENseT He0OX0AMMOCTb ero NCNob30BaHNs B 00LLE06pa30BaTeNbHbIX OPraHM3aLmsax
pasnmMyHoro Tuna.

KnioyeBble cnosa: yyallmecsi, COCTOsIHME (PU3NHECKOrO U NMCUXMHECKOrO 300P0BbS, (hYHKLMOHaIbHOE Broynpasnenme

Bknap aBTopoB: CeTko A. . — KkoHUenuusa 1 gmdainH uccneposanus, XKoadoa O. M., TiopyvH A. B. — pepakTuposaHve, coop 1 obpaboTka martepvana,
>KpaHosa O. M. — ctatucTuyeckas obpaboTka v HanmcaHue TekcTa.

CobniofeHne 3TMHECKMX CTaHAAPTOB: NMPEABAPUTENLHO OT BCEX YHYALLMXCS W UX poauTeneil Obiv nomyHYeHbl MMCbMeHHbIe MHOPMUPOBaHHbIE cornacus
Ha BK/ItOYeHVe B 0bcnenosaHve. iccnenoBare ofobpeHo nokanbHbiM aTndecknm kommutetom GFEQY BO OplfMY M3 PO (mpotokon Ne 258 ot 09.10.2020).

><] Onsa koppecnoHaeHuuu: Oneca MuxannosHa »KnaHosa
yn. Cosetckas, A. 6, r. OpeHbypr, 460000, Poccusi; robokors@yandex.ru

Moctynuna: 02.08.2021 CTtaTbs NpuHATA K nedvartu: 22.08.2021 Ony6nmkoBaHa oHnaiiH: 30.09.2021
DOI: 10.24075/rbh.2021.024

12 | RUSSIAN BULLETIN OF HYGIENE | 3, 2021 | RBH.RSMU.PRESS



INTRODUCTION

Physical, mental and social health of the rising generation is the
top priority of state politics as it is a marker of the future of the
country and its economic, political and cultural establishment
[1]. In accordance with the Federal Law on Education in the
Russian Federation, safety and public health organization
of students is an absolute priority for those institutions that
regulate educational activity. However, educational institutions
do not commonly complete these tasks at present. Increasing
academic load, intensified academic activity and use of
innovative pedagogical technologies without hygienic expertise
in educational practice diminish adaptation reserves and
increase the level of acute and chronic morbidity in students
[1-3]. The students’ health is progressively declined. This is
very typical of innovative schools where learning activity is
accompanied with intense educational load requiring boosting
attention span, high mobility of mental processes, increasing
the ‘physiological cost’ of education of children and adolescents
in innovative institutions [1-3]. Thus, the actual problem is to
preserve and support health of schoolchildren, initiating the
search for new methods of health assessment in students of
modern general educational institutions.

Purpose of the study is to provide for scientific justification
of the innovative approaches to health management in students
of general educational institutions of various types.

MATERIALS AND METHODS

15-16-year-old students in Grades 9-10 from two educational
institutions were included into the study: adolescents from a
multidisciplinary lyceum for gifted students formed the first
group (n=112), whereas the second group included students
from a traditional school (n=110). Training process intensity
was estimated using the chronometric method by way of
registration of various types of activity during training sessions
with subsequent determination of the level of intellectual,
emotional, sensory load, monotonicity and operating regimen
following the Federal recommendations [4]. The central nervous
system functional condition was diagnosed with variational
chronoreflexometry [5], taking into account the nervous system
functional level (SFL), nervous response stability (RS), the
functionality of the formed functional system (FFS) and mental
capacity. The functional condition of the cardiovascular system
was examined with variation pulsometry and automated ORTO-
expert [6] program using time indices (median (M), mode (Mo),
mode amplitude (AMo), range (,X), standard deviation (SDNN),
square root of R-R interval (RMSSD) and spectral indices (high-
frequency (HF), low-frequency (LF), very low-frequency (VLF))
oscillations in heart rate; integral indices such as the vegetative
balance index (VBI), vegetative rhythm index (VRI), indicator
of the adequacy of heart rate regulation processes (IARP),
determination of biological adaptation based on regulatory
system stress indices according to V. P. Kaznacheev (1981).

The functional state of the respiratory system was examined
using spirography and taking into account lung capacity (LC),
forced lung capacity (FLC), forced expiratory volume in 1
second (FEV,), peak flow rate (PFR), maximum expiratory flow
at 25% of vital capacity (MOC,;), maximum expiratory flow at
50% of vital capacity (MOC,,), maximum expiratory flow at 75%
of vital capacity (MOC,,), and average expiratory flow at 25—
75% of vital capacity (COC,, ,5). The students’ mental health
was evaluated using the ‘Integral Evaluation of Dysadaptation
Psychogenic Forms’ method developed by N. P. Setko et al.
(2016).
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The psychophysiological state was corrected in 130
students from the examined educational institutions using
the method of functional biocontrol with diaphragmatic and
relaxation breathing on a hardware and software system and
automatic registration of temperature disturbances, breathing
frequency, ratio of expiratory and inspiratory duration, respiratory
sinus arrythmia, and level of myotonia. The psychoemotional
condition was determined by coefficients of the total deviation
from the autogenic norm, and vegetative coefficient based on
M. Luscher color test. The effectiveness of functional biocontrol
was evaluated by comparison of mental capacity, biological
adaptation data and M. Luscher color test results two weeks
before and after the diaphragmatic and relaxation breathing.

Mathematical analysis of data was done using parametric
methods of medical statistics and calculating the arithmetic
mean, standard deviation, and mean square error. The
parametric Student’s t-test was used to find statistically
significant differences. Calculations for the analysis were
performed using Microsoft Office and Statistica 13.0.

RESULTS AND DISCUSSION

It is established that in the lyceum for gifted children,
academic activity reached 3 class and 1 degree intensity
due to pronounced intensity of intellectual (3.1+0.26 points),
sensory (2.8+0.11 points), emotional (3.1+0.35 points) load
and operating mode (3.0+0.11 points), when the monotonicity
of academic activity only (2.3+0.24 points) corresponded
to the acceptable level. At secondary school, the academic
process intensity was optimal (class 1.0), including the level
of sensory (1.5+0.16 points), emotional (1.3+0.15 points) load
and labor monotonicity (1.4+0.15 points); it did not exceed
the acceptable level by intellectual load (1.6+0.22 points) and
operating mode (1.8+0.08).

Increased cognitive load probably helped gifted lyceum
students train the nervous processes and form operating CNS
indices. This was confirmed by increased reaction stability
from 1.1+0.10 units to 1.3+0.07 units (p<0.05) and functional
capabilities of the nervous system from 2.1+0.11 units to
2.4+0.08 units (p<0.05). In students from the 1t and 2™
groups, the basic functional level of the nervous system had
no significant differences and amounted to 2.4+0.02 units and
2,4+0,03 units (p=0,05), respectively.

The established functions of the central nervous system were
reflected through distribution of students by the level of mental
capacity. Thus, the predominant amount of those examined
from the 1%t (67.6%) and 2™ groups (60.6%) had optimal mental
capacity. However, 28.4% and 4.1% of the 1%t group students
and 25.5% and 13.4% of the 2™ group adolescents had worse
and significantly reduced capacity, respectively.

The lyceum students had significantly higher indices of the
functional state of the respiratory system as compared with
schoolchildren (Table 1). In adolescents from the 15t group,
the values of LC, FLC, PFR, FEV1, MOC,,, MOC,,, MOC,,
and FEF,. ,, exceeded the same values in students from the
2" group by 11.1%, 6.6%, 20%, 22.8%, 18.7%, 13.6% and
13.8%, respectively.

In students from the 1t group, the values of peak flow
rate, MOC,,, FEV,, FLC and LC exceeded the same values in
students from the 2™ group (physiological norm) by 2.5, 2.2,
1.5, 1.3 and 1.2 times, respectively (Table 2).

Lyceum students reported the following increased
parasympathetic indices as compared to schoolchildren:
AX from 0.33+0.023 s to 0.35+0.045 s (p=0.05), SDNN
from 0.075+0.0062 s to 0.086+0.0178 s (p=0.05), RMSSD
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Table 1. Indices of the functional state of the respiratory system in students (//c)

Groups of students
Indices
1st 2nd
Lung capacity 3.6+0.36 3.2+0.13*
Forced lung capacity 3.0+0.12 2.8+0.12*
Peak flow rate 4.0+£0.19 3.2+0.16"
Forced expiratory volume in one second (FEV1) 2.3+0.11 2.2+0.11
Maximum expiratory flow at 25% of vital capacity (MOC,;) 3.5+0.15 2.7+0.15”
Maximum expiratory flow at 50% of vital capacity (MOCy) 3.2+0.18 2.6+0.14*
Maximum expiratory flow at 75% of vital capacity (MOC,,) 2.2+0.11 1.9+0.11*
Forced mid-expiratory flow rate (FEF 25-75%) 2.9+0.14 2.5+0.13"

*p<0.05 when the 1%t group is compared with the 2" group

Table 2. Distribution of students considering the correspondence of the functional state of the respiratory system to the physiological norm (%)

Degree of correspondence of the functional state of the respiratory system

Indices Groups to the physiological norm
of students
In the Range Reduced Significantly reduced

1st 77.2 17.7 5.1
Lung capacity

2nd 66.2 25.4 8.5

1st 68.4 17.7 13.9
Forced lung capacity

2nd 52.1 29.6 18.3

st 49.4 41.8 8.9
Peak flow rate

2nd 19.7 57.7 22.5

1st 44.3 40.5 15.2
Forced expiratory volume in one second (FEV1)

2nd 29.6 31.0 39.4

st 46.8 40.5 12.7
Maximum expiratory flow at 25% of vital capacity (MOC,,)

2nd 211 49.3 29.6

1st 68.4 29.1 2.5
Maximum expiratory flow at 50% of vital capacity (MOCy)

2nd 53.5 40.8 5.6

1st 92.4 7.6 -
Maximum expiratory flow at 75% of vital capacity (MOC,,)

2nd 87.3 11.3 1.4

1st 93.7 5.1 1.3
Forced mid-expiratory flow rate (FEF 25-75%)

2nd 80.3 19.7 -

from 0.075+0.0081 s to 0.081+0.0148 s (p=0.05), and HF
from 2325.9+409.38 ms? to 2531.0+719.29 ms? (p=0.05).
This certified an increased activity of the parasympathetic
division of the vegetative nervous system in lyceum students
and predominance of sympathetic effects in students from
the secondary school (Table 3). Based on the scale of V. P
Kaznacheev (1981), the value of strain of regulatory systems
corresponded to the strain of mechanisms of biological
adaptation and amounted to 119.9+31.58 units — 148.7+33.39
units (p=0.05) for students from the 1%, and 2™ groups.

Thus, a satisfactory level of biological adaptation was
determined in 28.4% and 15.5% of lyceum and school
students only, poor adaptation and its disruption in 8.8%
and 19.5% of lyceum students and 7.4% and 35.1% of
schoolchildren, respectively, with disruption of biological
adaptation mechanisms in the majority of students from the 1¢
(43.6%) and 2" groups (42.1%).

Assessment of mental adaptation has shown that 82.3%
lyceum students and 75.7% schoolchildren had a normal level
of mental adaptation. The average and high intensity of mental
dysadaptation with high emotional stress was determined
in 8.0-9.7% of lyceum students and 6.1-18.2% of school
adolescents.

To decrease the level of mental stress and to increase
adaptation capabilities and mental capacity in those examined,
a method of functional biocontrol was used. It has been
shown that in adolescents, muscular tension reduced from
4186.0+470.39 V to 2787.6+351.40 V (p<0.05) after the first
4-minute session of diaphragmatic and relaxation breathing
with a peripheral temperature increase from 27.9+0.43 C°
to 28.9+0.62 C° (p=0.05). This shows that the students’
psychoemotional condition was improved. The session was
followed by a decreased respiratory rate from 11.3+0.53
times per minute to 10.3+0.58 times per minute (p=0.05),
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Table 3. Heart rate variability indices in students
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Indices

Groups of students

1 st 2nd

Median (M, s) 0.7+0.04 0.4+0.38
Mode (Mo, s) 0.7+0.04 0.7+0.01
Mode amplitude (AMo, %) 34.3+4.50 38.2+2.17
Range (,X, s) 0.33+0.023 0.35+0.045
Standard deviation (SDNN, s) 0.75+0.0062 0.86+0.0178

Square root of R-R interval (RMSSD, s)

0.075+0.0081 0.081+0.0148

Very low-frequency oscillations in heart rate (VLF, ms?)

3543.3+1086.12 5115.1+796.72

Low-frequency oscillations in heart rate (LF, ms?) 3688.4+990.56 3584.0+455.47
:;I_:%h;;ez;quency oscillations in heart rate 9531.04719.29 2395 94409.38
Vegetative balance index (VBI, units) 159.0+25.7 192.8+28.91
Vegetative rhythm index (VRI, units) 5.3+0.44 6.1+0.56
Indicator of the adequacy of regulation processes (IARP, units) 48.1+£3.33 56.3+3.89
Regulatory system stress index (Sl, units) 119.9+31.58 148.7+33.39

*p<0.05 when the 1%t group is compared with the 2" group

After

the session 16.4% 50.8% m A
HB
@ C
Prior
to the session 58.2% 0D

0% 20%

40%

60% 80%  100%

A < 0,6 — predominance of fixation on rest and mitigation of own efforts;
B = 0.6-1.11 physiological standard; C = 1.1-1.5 optimum vegetative balance
to implement all human capabilities under stress; D >1.5 excessive stress

Fig. 1. Distribution of students depending on whether the vegetative coefficient
is in the range prior to and after diaphragmatic and relaxation breathing
sessions (%)

reducing the respiratory sinus arrythmia from 27.1+2.65 units
to 28.5+2.34 units (p=0.05). This is how the additional body
burden was decreased due to a synchronous activity of the
cardiovascular and respiratory systems.

Among the students who trained on a regular basis, a number
of those examined with an optimal vegetative balance increased
twice; if, prior to the session, 8.2% students reported excessive
stress, then the condition was not found after the session (Fig. 1).

At the same time a number of students with a high level
of neuropsychic stress reduced from 91.8% to 80.0% against
the background of increased specific gravity of students with a
physiological standard from 8.2% to 17.2%, and an increased
number of those examined with high activity and positive
attitude to work (to 8.2%).

It is stated that prior to the session, only 16.7% of the
students had a satisfactory level of biological adaptation,
whereas all the other students (16.7% and 66.6%) had an
unsatisfactory level and disturbed biological adaptation,
respectively. Following the session, 25.0% of the adolescents
had a satisfactory level of biological adaptation, 66.7% of those
examined reported stressed adaptation mechanisms and only
8.3% had disruption of biological adaptation (Fig. 2).
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After
the session | A
H B
B C

Prior
to the session

0% 20%

40%

60% 80%  100%

A <10 condition characterized by a high activity and positive attitude to task
accomplishment; B = 10-14 physiological standard; C =14 high level of non-
productive, neuropsychic intensity.

Fig. 2. Distribution of students depending on whether the overall deviation is in
the autogenic range prior to and after diaphragmatic and relaxation breathing
sessions (%)

After the sessions, the number of students with normal
mental capacity increased from 9.1% to 18.2%, those with
insignificantly reduced capacity increased from 59.1% to
72.7%, whereas the number of students with reduced capacity
decreased from 31.8% to 9.1%.

CONCLUSION

When intensive academic activity is involved, adolescents from
a multidisciplinary lyceum demonstrated better operational
indicators of the central nervous system, and functional
indicators of the respiratory system as compared with
schoolchildren. Students from the both groups had functional
stress with reduced biological, social and psychological
adaptation. It is proved that diaphragmatic and relaxation
breathing is effective; when done on a regular basis, it
reduces psychoemotional stress, improves adaptation
reserves and mental capacity. Thus, functional biocontrol is
an effective correction method of psychophysiological state
of those educated. This determines the necessity of its use
at educational institutions of various types including innovative
institutions for gifted children.
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HYGIENIC ASSESSMENT OF THE MODE OF USING MOBILE ELECTRONIC DEVICES BY MEDICAL STUDENTS
levieva OV =
Pirogov Russian National Research Medical University, Moscow, Russia

The hygienic assessment of the mode of using mobile electronic devices (ED) was carried out to develop preventive activities aimed at education of medical
students. A total of 518 medical students were surveyed. The survey was created in Google Forms. The obtained data were processed with Statistica 13 PL. The
study was conducted in accordance with the principles of biomedical ethics and did not expose the participants to any danger. Data on a habitual mode of using
mobile electronic devices by medical students during their traditional educational process were obtained through the survey: half of them never did eye gymnastics,
over 75.0% reported holding their mobile ED very close to the eyes, 75.0% of those surveyed used mobile ED in the lack of light. While assessing the mode of ED
use by medical students, it was established that the visual organ sustained the largest burden. Preventive activities are necessary to avoid negative consequences
and produce useful skills of using ED during education of future doctors at a university.
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MMIMEHNYECKAS OLIEHKA PEXKUMA UCMOJIb3OBAHUA MOBUJIbHBIX SJIEKTPOHHbLIX YCTPOUCTB
CTYOEHTAMU-MEONKAMA

O. B. Viesnesa ™=
Poccunitckuin HaumoHanbHbI CCNeaoBaTenbCKii MEAULIMHCKUIA yHBepcuTeT uM. H. V1. Mnporosa, Mockea, Poccus

[Ona pa3paboTkn NPOMUIAKTUHECKMX MEPOMPUATUA C LENblo BOCIUTAHWSA CTYOEHTOB MeavLmMHCKOro BY3a npoBefeHa rmrneHn{eckas ougHKa pexuMa
1CNOSIb30BaHNS MOOUIBbHBIX 3NEKTPOHHBIX YCTPOMCTB (JY). MNpoBeaeH onpoc, B KOTOPOM MpuHAM ydactne 518 cTygeHToB-MeamkoB. Onpoc npoBoavscs
C nomoLpto oHnaH-cepsuca Google Forms. [MNonydeHHble OaHHble obpabaTbiBasMCb C MOMOLLBIO MakeTa CTaTUCTUYECKOro aHanmaa Statistica 13 PL.
ViccnepoBaHne COOTBETCTBOBAIO TPEOOBAHNAM BMOMEAMLIMHCKON 3TVKWU U HE MOABEPrasio ONacHOCTU y4aCTHMKOB. C MOMOLLLIO aHKETUPOBAHMS MOMy4eHbl
[aHHble O MPVBBIMHOM PEXMME UCMONB30BaHNS MOOUIBbHBIX ANEKTPOHHBIX YCTPOWCTB B NMEpUOL NMPOBEAEHNUS TPaaMLIMOHHOMO 06pasoBaTefibHoro npotiecca
CTyAeHTamMn-Meankamu: MOMoBMHA CTYAEHTOB-MEAVIKOB HVKOrAa He [AenatoT MMMHAcTUKy Ans mas, 6onee 75,0% CTyAeHTOB-MeOMKOB OTMETUAM, YTO BO
Bpems paboTbl AepXaT MOOWUIBLHOE SNEKTPOHHOE YCTPOMCTBO O4eHb BAM3KO K masaM, 75,0% PecnoHAEHTOB OTMETWN, YTO YacTo paboTatoT C MOOUbHBLIM
3NEKTPOHHBIM YCTPOWCTBAM B YCMOBUSX HEAOCTATOYHOW OCBELLEHHOCTW. [1py OLeHKe peXxvma MCnonb3oBaHus JY CTyaeHTamMy-Mennkamy yCTaHOBMNEHO,
YTO HaMOObLLYIO Harpy3Ky Mony4aeT 3pUTeSbHbIA aHam3aTop, YToObl 1M3bexaTb HeraTMBHbIX MOCNEACTBUN HEOOXOAMMO MPOBOAMTL MPOMUIAKTUHECKME
MepONPUSTUA 1 BblpabaTtbiBaTe NONE3HbIE HaBbIKK NCMOb30BaHNA Y Ha aTane 0byyeHns OyayLmx Bpadei B BY3e.

KniouyeBble cnosa: CTYAEHTbI-MeOVKW, 3NEeKTPOHHbIE YCTPONCTBA, MIMMEHNYECKOe BOCTIUTaHVE.
Bknap aBTopa: /lesnesa O. B. —aHanm3 NMTEpaTypbl, AU3aH NCCNefoBaHNS, C60p Marepuana, ctatmcTnyHeckas O6p360TKa, HanncaHne ctatbu.

CobniofeHne aTMHECKMX CTaHZaPTOB: AaHHoe uccnegoBaHne 6bino ogobpeHo JTOK PHAMY mm. H. . Tuporoea (MpoTtokon Ne 203 ot 20.12.2020 roga).
[0o6poBosbHOE MHOPMUPOBAHHOE Cornacue BbI0 MOoyHeHO ANs KaXKAOro y4acTHUKa. [poBeaeH1e oHNnaH-onpoca NpoBOAMIOCh Ha JOBPOBOBHOM OCHOBE
C 1CMoMb30BaHMEM OHNalH-CcepByca. ViccnenoBaHme COOTBETCTBOBASIO TPEOOBaHVISIM BUOMEAVLMHCKON STUKN 1 He NMOABEPrasio OMaCHOCTU YHaCTHUKOB.

<] Onsa koppecnoHaeHuuu: Onbra BnagymmposHa Vesnesa
yn. OctpoBnTaHOBE, 4. 1, Mocksa, 117997, Poccust; cool-ievi@ya.ru

Moctynuna: 08.08.2021 CTtaTbsa NpuHATa K neyartu: 25.08.2021 Ony6nukoBaHa oHnanH: 30.09.2021
DOI: 10.24075/rbh.2021.023

The use of digital tools in educational environment has  MATERIALS AND METHODS
increased over the last decades. This is accompanied by

growing risks of using mobile electronic devices (ED). Domestic  For this study, Google Forms Questionnaires have been created

and foreign publications indicate that the influence of modes of
using mobile electronic devices on young adult health is shown
insignificantly [1, 2, 3].

These aspects are essential for development of prophylactic
measures to reduce risks associated with the use of ED in
medical students as future specialists dealing with population-
based preventive issues [4, 5, 6, 7, 8, 9].

Purpose: to assess the mode of ED use in order to provide
medical students with hygienic education.
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[7, 10]. The questionnaires were compiled by staff members of
Hygiene Department of Faculty of Pediatrics of Pirogov Russian
National Research Medical University, Moscow, Russia, certified
as specialists in ‘Hygienic Education’, ‘Epidemiology’, ‘Hygiene
of Children and Adolescents’, ‘General Hygiene’.

Data on a habitual mode of using mobile electronic devices
by medical students getting traditional education are obtained
with the help of a questionnaire survey, as those surveyed
have been using the electronic devices since 9.5+1.3 years.
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No difference in age and gender are found between the
groups.

The obtained data were processed using Statistica 13 PL
(StatSoft, USA) software. Charts and diagrams were created
using Microsoft Excel.

The study did not infringe upon any human rights, did
not expose those surveyed to danger, corresponded to
the principles of biomedical ethics, and was reviewed and
approved by the Ethics Committee of Pirogov Russian
National Research Medical University, Russia, in accordance
with the principles of GCP (Protocol No. 203 as of December
20, 2020). Voluntary informed consent was obtained
from every participant. Online interview was conducted
on a voluntary basis using online services. All the trials
were performed observing ethical standards set out in
the Declaration of Helsinki and Directives of the European
Community (8/609EC).

RESULTS

Examination of the habitual mode of using mobile electronic
devices by medical students showed that half of the students
never did eye gymnastics or any other type of gymnastics after
working with mobile electronic devices, which is contrary to
hygienic recommendations (Fig. 1).

Over 75.0% of medical students noted that they held a
mobile electronic device very close to eyes while working,
which doesn’t correspond to hygienic recommendations
(in accordance with par. 3.5.7 of Sanitary Rules and Regulations
2.4.3648-20 ‘Sanitary and Epidemiological Requirements for

1.4

10.2

[ Always do eye gymnastics
[l Often do eye gymnastics
[ Rarely do eye gymnastics

459
[ Never do eye gymnastics

42.5

Fig. 1. Eye gymnastics performed by medical students after working with mobile
electronic devices (a pad and a smartphone), %

Upbringing and Education, Rest and Health Improvement of
Children and Adolescents’) (Fig. 2).

While working with mobile electronic devices, 9.5% of
medical students use local lighting only, which is contrary to
hygienic recommendations (in accordance with par. 3.5.5 of
Sanitary Rules and Regulations 2.4.3648-20 ‘Sanitary and
Epidemiological Requirements for Upbringing and Education,
Rest and Health Improvement of Children and Adolescents’),
33.4% use general lighting, whereas the rest use mixed lighting.
Over 75.0% of those surveyed noted that they frequently used
mobile electronic devices in the lack of light. 85.0% make use of
their mobile electronic devices while in transport (in accordance
with par. 3.5.5 of Sanitary Rules and Regulations 2.4.3648-20
‘Sanitary and Epidemiological Requirements for Upbringing
and Education, Rest and Health Improvement of Children and
Adolescents’).

65.0% of medical students continue exploiting mobile
electronic devices during meals.

According to the survey among medical students, the
accumulated operation time (M+o) is 413.5+14.0 minutes per
day for a smartphone, and 227.1+8.0 minutes per day for a
pad. This almost coincides with objective data of a special
healthy lifestyle application for individual smartphones (Screen
Time).

According to Screen Time, a smartphone (M+o) was
used for 336.4+15.0 minutes per day, i.e., about 5.6 hours
per a regular day; a pad (M+o) was utilized for 259.0+10.0
minutes per day, i.e., about 4.4 hours per a regular day. 61.5%
of the time (208.6+15.0) is spent on using social media for a
smartphone and 56.3% (146.1+18.0) for a pad (Fig. 3).

4.6

Distance from a mobile
electronic device to the eyes
is less than 30 cm

16.6 u

Distance from a mobile
electronic device to the eyes
is 30 cm

359 M

Distance from a mobile
electronic device to the eyes
is 40 cm

Distance from a mobile
electronic device to the eyes

42.9 is 50 cm and more

Fig. 2. Distance from a mobile electronic device (a pad and a smartphone) to
the eyes while working, %
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Fig. 3. Time spent on using mobile electronic devices (a pad and a smartphone) by medical students per day, the average time of using social media per day

considering the data obtained during a week, M+m, minutes
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Table 1. Hygienic assessment of the influence produced by the mode of use of mobile electronic devices on occurrence of eye complaints in medical students

Pearson coefficient
Factors associated with the mode of use of mobile electronic devices
Value p Correlation

Use of mobile electronic devices at night 0.71 p<0.05 high
How much time before sleep are mobile electronic devices stopped being used? 0.72 p<0.05 high
Lighting (local, general) used while dealing with mobile electronic devices 0.71 p<0.05 high
Distance at which a mobile electronic device is located from the eyes 0.73 p<0.05 high
How often (how many times a day) time is checked on a smartphone 0.72 p<0.05 high
How often (how many times a day) social media are viewed 0.72 p<0.05 high
How often mobile electronic devices are used to perform urgent and not urgent tasks (replies to letters, 0.72 0<0.05 high
messages, etc.)

Screen Time is installed on a mobile electronic device and used to control working time 0.74 p<0.05 high

Sanitary Rules and Regulations 1.2.3685-21 ‘Hygienic
Standards and Requirements for Ensuring the Safety and (or)
Harmlessness of Environmental Factors for Humans’ indicate
the total duration of using a pad per day at an educational
institution and at home; they also state that when two or more
electronic devices are used, the total operation per day should
not exceed the limit value for each of them. Based on the
results of our study, medical students used both a pad, and a
smartphone. The total time of using these electronic devices
is exceeded more than twice, and was probably spent not on
education, but on leisure (communication in social media).

Medical students working with mobile electronic devices
also have different complaints (computer vascular syndrome
and carpal tunnel syndrome).

When using mobile electronic devices and after that, medical
students often report difficulties when changing their eye focus
from near to distant objects, apparently changed color of
objects, double vision, skin crawling sensation and darkened
vision, excessive light sensitivity, impaired visual performance,
visual fatigue in 16.0% of cases; the complaints are never found
in 38.0% of cases. When using mobile electronic devices and
after that, medical students often have pain in the eye sockets
and forehead, pain during eye movement, red eyes, gritty eyes,
eye watering, smarting eyes, eye dryness and burning eyes in
a quarter of cases; the complaints never occur in 25.0% of
cases only.

When using mobile electronic devices and after that,
medical students often have pain with decreased sensitivity and
paresthesia in the palmar surface of the |-V fingers, certain
weakness and discomfort during hand movement in 9.0% of
cases.

Research results of the influence produced by the mode of
use of mobile electronic devices on the eye of medical students
are found in table 1.

Based on the obtained data it was established that such
factors as lighting mode, posture (distance to the eyes) and
frequency of ED use per day produced a significant effect on
eye complaints in medical students.
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DISCUSSION

Thus, the study enabled to find pressing issues for hygienic
education of medical students such as organization of lighting
when working with mobile electronic devices; posture with an
optimal distance to the eye; time count using Screen Time.

Based on domestic and foreign literature it can be stated
that in recent decades, the influence of gadgets on a modern
person has been increased [11, 12]. Thus, time of using
gadgets is progressing with age. Increased use of ED produces
an increased negative effect on human health, as hygienic skills
of using ED are not established in adolescents [13, 14, 15].

Today, the educational process includes the use of digital
technologies influencing general health of the younger generation.
A correct inclusion of these technologies into the life of medical
students requires a structured and elaborated scheme with an
explanation and development of useful skills to decrease a negative
influence of information technologies on students’ health [14, 15].

[t was followed by simple but easily accomplished rules
included into health protection check list. The check lists were
offered to medical students to be used within the program of
hygienic education.

CONCLUSIONS

Vision protection check lists were developed and approved to
ensure hygienic education of medical students. They contain
simple and easily accomplished recommendations:

1. When working with electronic devices, observe the
schedule of work and rest: do not forget about intervals.
After working for 30-60 minutes have a rest for 5-10
minutes. Do not use any other gadgets during that time!

2. Do not put a strain on your eyes when going home. Just
stay offline while in transport.

3. Do eye gymnastics. To understand how to do it, use
gadget-based application, for instance, Relaxation.

4. If you are busy for gymnastics, just close your eyes and
relax, thinking about something good.
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THE INCIDENCE OF SLEEP DISTURBANCES AMONG MEDICAL STUDENTS
Chernykh NYu, Skrebneva AV, Melikhova EP =, Vasilieva MV
Burdenko Voronezh State Medical University

Sleep disturbance is a common health problem that can influence the quality of life. There are several types of sleep disorders, such as obstructive sleep apnea,
insomnia, narcolepsy, periodic limb movement disorder, and circadian dysregulation. Medical students are probably more prone to sleep disturbances due to their
extreme academic stress. In this research, the incidence of sleep disturbance among medical students was examined, and the concomitant risk factors were
determined. That was one-time research. A questioning was used to collect social, demographic and sleeping data. 678 1%, 2@ and 3 year medical students
were surveyed. 29% complained of at least one sleep disturbance. The most widely spread sleep disturbance observed among 51.8% medical students included
insomnia (initial insomnia and sleep maintenance). 4" year students and those who spend much time on smartphones were more prone to sleep disturbances.
Sleep disturbances are common among medical students. They need to be discovered and paid attention to before the situation gets worse.

Keywords: students, sleep disorders, insomnia, health.

Author contributions: Literature analysis, research planning — Chernykh NY, Vasilieva MV, data collection and processing — Chernykh NY, Melikhova EP,
Skrebneva AV, statistical processing — Skrebneva AV, editing — Melikhova EP.

Compliance with ethical standards: The participation was voluntary; all those surveyed signed an informed consent prior to study enroliment.

<] Correspondence should be addressed: Ekaterina P. Melikhova
ul. Studencheskaya, 10, Voronezh, 394036, Russia; Katerina.2109@mail.ru

Received: 03.08.2021 Accepted: 22.08.2021 Published online: 30.09.2021
DOI: 10.24075/rbh.2021.018

PACMPOCTPAHEHHOCTb HAPYLLEHUA CHA CPEOU CTYOEHTOB-MEAVUKOB
H. 1O. YepHbix, A. B. Ckpebresa, E. M. Menmxosa =2, M. B. Bacunsesa
BopoHexckui rocynapCTBeHHbIn MEAMLIMHCKIA yHrBepcuTeT nM. H. H. BypaeHko, Boporex, Poccus

HapyLweHuns cHa siBnstoTes obLuein npobnemolt 300poBbs U MOTYT MOBMSTL Ha Ka4ecTBO »KM3HW. CylecTBYET HECKOMbKO TUMOB HapyLLUEHWIA CHa, TaknX Kak
CUHIOPOM OBCTPYKTUBHOIO anHod BO CHEe, 6ECCOHHMLA (MHCOMHWSY), HapKOonencusi, Nepuoan4eckoe ABurateisHoe pPacCTPOMCTBO KOHEYHOCTEN, HapyLLIeHus
umpkagHoro putMa. CTyAeHTbI-Meaukn, BO3MOXHO, 00Mee CKMOHHbI K PasBUTMIO HapyLLEHW CHa M3-3a WX BbICOKOrO aka[eMUYECKOrO HarnpsikeHus:.
B HacTosilLeM 1ccneaoBaHnM oLeHMBanach pacnpoCTPaHEHHOCTb HapyLLEHWA CHa CPeay CTYAEHTOB-MEeOVIKOB, W ONpPEeaenssiMch COMnyTCTBYoLME (hakTopbl
pucka. ObcnepoBaHve ObI1O eanHOBPEMeHHbIM. [ns cbopa coLmo-aemMorpamHeckix AaHHbIX M AaHHbIX CHA MCMONb30BaIOCh aHKeTUpoBaHue. OnpoLLeHo
678 CTyAeHTOB-MeanKoB Tpex NeT obyyeHus. 29% »anoBanmcb, No KparHein Mepe, Ha OfHO HapyllueHve cHa. Camble pacrnpOCTPaHEHHbIE HAPYLLIEHUS cHa
cpean CTyAeHTOB Bbln MHCOMHUYECKME — HapyLUEHNS 3ackbinaHns 1 nopgaepkaHusa cHa — 51,8%. CTyaeHTKW, CTyAeHTbl YeTBEPTOro rofa oby4eHrst U Te, KTo
NPOBOAUT 3HAYUTENBHOE BPEMS 3a CMapThOoHamMK, Obinn 6onee NoABEP>KEHbI HAPYLLEHUSIM CHa. HapyLueHVst CHa pacnpocTpaHeHbl cpeaun CTYAEeHTOB-MEAVKOB.
HeobxoanmMo obHapy1Tb 1 06PaTUTb Ha HUX BHUMaHWE NPEeXAe, YeM CUTYaLMs yXyaLLUTCS.

Knio4eBble CoBa: CTyeHTbl, HAapPYLIEHVSt CHa, IHCOMHWS, 30POBLE.
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Sleep is a cornerstone of a human life. Our health is closely
connected to our sleep. The sleep patterns are important to
many physiological human functions such as learning capacity,
consolidation of memory, neurocognitive functions and mental
health [1,2]. Somnolence is one of the factors negatively
affecting health. Sleep disruption can impair vigilance, attention
and cognitive processes [3, 4, 5]. Research shows that sleep
disturbances are connected to mental health and are early signs
of anxiety and depression. Ignoring the sleep disturbances can
result in impaired attention, underperformance, decreased
overall health, and problems with social relations [6, 7, 8, 9].
The prevalence of sleep loss varies between 22% and 65%.

Numerous chronic diseases such as hypertension, diabetes
and coronary heart disease are also connected to deprivation
of sleep [10, 11].
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Medical students belong to the part of the population more
prone to sleep deprivations as high academic load results in a lack
of sleep [12]. Sleep disorders affect life quality, general health and
learning progress. That's why the disorders need to be revealed
until the problem is aggravated even more [13]. In medical
students, deprivation of sleep influences cognitive functions.
According to numerous studies, 70-76% of medical students have
a bad sleep quality [14, 15,16]. The research of sleep deprivation
in this population is relevant due to the high influence on physical,
mental and psychic health, and academic achievements.

PURPOSE

The research aims to reveal the prevalence of sleep disturbances
among medical students by examining seven sleep disorders
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(obstructive apnea, insomnia, narcolepsy, restless leg syndrome
(periodic limb movement disorder), circadian dysregulation,
somnambulism and night fears).

MATERIALS AND METHODS

Students from the department of general medicine were
involved into the research. From April 03 to June 27, 2020
1,668 2™ to 4™ year students from the VSMU were enrolled.
The Sleep-50 questionnaire was used. The 1%, 5" and 6" year
students and incomplete questionnaires were excluded. The
total number of participants was 678.

For investigational purposes, the sample size was
determined with a known number of observations in the overall
population according to A. M. Merkov’s formula (1962):

(pxgxtxN)

ne—02"""7_ where
(NxA2+pxgxt?)

n — the minimum sample size;

N — the overall population;

p — the studied event probability (in this case, it is unknown, so
we consider it equal to the maximum possible value, i.e. 50%),
the sign overall frequency;

t — the confidence factor (t=2 at p=0,05);

A —the error margin (5%);

q — the optionality (100-p).

The values of t and A are selected to observe the high
confidence of poll results (in 95% of cases the maximum error
was 5%).

The overall population (N) of students was 1,668. Thus, the
sample was (people):

_ (50x50x22x1668)
M = 1668x57+50x50x27) ~ S22

The study can be considered representative when it is
participated by at least 323 people.

The interview consisted of two parts. The first part
included social and demographic data such as age, gender,
family status, body mass index (BMI). The academic year and
average score were registered. The questionnaire included
questions about chronic diseases, sleep disturbance family
history, smoking status, coffee consumption, time spent on
smartphones and/or TV. It was found out whether the student
performed physical exercises within two hours before sleep and
whether he/she slept in a very cold room. The second part
embraced the Sleep-50 questionnaire [16].

The research uses the Sleep-50 questionnaire scale
validated by Sportmaker and his point rating system. The
questionnaire consisted of 50 questions (items) and 7 sections

B 2year
B 39year

M 4% year

Fig.1. Distribution of students by course years,%

(subscales). Each subscale was used to estimate a particular
sleep disturbance.

The results were calculated on a 4-point grading scale
(1 —not at all; 2 — some; 3 — much; 4 — very much) [17]. 3
or 4 scores assigned to any item pointed at a symptom of a
particular sleep disorder.

The analysis of the correlation between social and
demographic data and sleep disturbances was performed.
The MicrosoftExcel 2013 program was used to process the
values. Parametric methods such as calculation of average
group values (M), the average data error (m) and use of the
Student’s t-test (t) were utilized to estimate the statistical
significance of group values. Meanwhile, the possibility of a
statistical error concerning the conclusion about the statistical
value significance was less than 5% (p<0.05).

RESULTS

The participants had the following general characteristics.
There were 268, 244 and 166 2", 39 and 4" year students,
respectively (fig. 1), with 388 women and 290 men (fig. 2).

Only 7% of those surveyed were married. 15.8% of them
had chronic diseases. 17% of students smoked, 80% had
strong coffee, 15% had sleep disturbances in family history,
8% exercised for two hours before bedtime and 7% slept in a
very cold room.

The Sleep-50 questionnaire was used to diagnose the most
frequent sleep disturbances. 29% complained of at least one
sleep disturbance. Initial insomnia and sleep maintenance were
the most frequent disorders that amounted to 51.8% (fig. 3).

Combined sleep disturbances were determined. 3.2% of
those surveyed reported two combined sleep disturbances,
whereas 2.1% of them had three combined sleep disorders.

The relation between sleep disturbances and several
academic and social variables were examined. No significant
differences were found between poor academic performance,
body mass index and sleep disorders. No difference in the
average scoring was found among students with and without
sleeping disorders. However, significant differences were found
in the time spent by the students on TV and/or smartphones
and sleeping disorders (p<0.05). The correlation ratio between
two variable was 0.75 (according to the Chaddock scale).

A correlation between the categorical variable and sleep
disturbances was discovered. There was an interaction
between a gender and sleep disorder, as women had the
problem more frequently than men.

Considering an insignificant sample, the analysis of the
correlation between sleep disturbances and family status is not
representative (7% of those surveyed).

Moreover, an increasing intensity of sleep disturbances was
observed during the 2 — 4" years of studying at the University.
The relation with other categorical values was insignificant.

B Female

B Male

Fig. 2. Distribution of students by gender,%
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DISCUSSION OF RESULTS

A certain level of sleep disturbances, increased during
the studying, was determined among medical students.
According to other studies, the disturbances influence memory
consolidation, learning ability, physiological functions and
general health [18].

We observed the relation between time spent on TV and
smartphones and sleep disturbances. The mean time spent on
TV and smartphones by medical students suffering from sleep
disturbances was 7 hours. On the other hand, those without
sleeping disturbances spent about 5 hours on the same.

This was also seen during researches involving medical
students. For instance, in Iran, the incidence of excessive use
of mobile phones was 10.7%, whereas the incidence of bad
sleep quality was 61.7%.

A similar study in India has shown that over two thirds of
medical students had poor sleep quality because they used
mobile phones for a long time. Hossein and other researchers
found out that surfing social media on smartphones negatively
affected the academic achievements [19]. In any case, sleep
disturbances developed due to excessive use of mobile phones
can be an intermediate step towards possible poor academic
achievement.

A connection between gender and sleep disturbances
was another important outcome of this research. Women
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COMPARATIVE ANALYSIS OF CHEMICAL CONTAMINATION OF BABY FOODS AND PRIMARY PEDIATRIC
MORBIDITY

Tikhonova YulL =
Pirogov Russian National Research Medical University, Moscow, Russia

The safety of baby foods is key to a child’s health, which, in turn, is one of the prioritized national goals. As they grow, children get exposed to numerous negative
environmental impacts. Chemical contamination of baby foods can increase pediatric morbidity. The aim of this study was to investigate possible correlations
between baby food contamination and primary pediatric morbidity using data on 65 Russian regions collected in 2012-2017 by the Russian Federal Information
Public Health Surveillance Foundation. The data were processed in Microsoft Word 2010 and Microsoft Excel 2010. Of 67,940 samples of baby foods analyzed
for chemical contamination, priority pollutants (toxic element) were detected in 14.1%. The most contaminated were fruit and vegetable purees (47.1%), followed
by milk formulas and cultured dairy products (19.9%). We also analyzed 32,914 indicators of pediatric morbidity. The Pearson correlation analysis detected reliable
correlations between baby food contamination and the primary incidence of endocrine disorders in infants, as well as the primary incidence of obesity, diabetes
mellitus and cancer in children aged 0 to 14 years.
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CPABHUTEJIbHbIA AHANTN3 XUMUYECKON KOHTAMUHALINW NMPOAYKTOB NUTAHUA AN OETEN
PAHHEIO BO3PACTA U NEPBNYHOW 3ABOSIEBAEMOCTU AETEN

FO. J1. TuxoHosa =
Poceuincknii HaumoHanbHbIN NCCNEROoBaTENLCKNA MeaNUMHCKNI YHBepcuTeT M. H. V1. Miuporosa, Mockea, Poccus

BesonacHoOCTb MPOAYKTOB AETCKOro MUTaHWSt — 3TO 3a/10r 340PO0BbS NMOAPACTAIOLLErO MOKOMEHWS, YTO SBSETCS BaXKHOW 3aaqeit OpraHoB rocyAapCTBEHHON
BnacTu. BbICTPO pacTyLmii AETCKUIA OpraHn3M NOABEPXKEH BNMAHMIO HEONaronpusaTHbIX (hakTOPOB OKpY»KatoLLen cpebl. HyxepoaHble XMMUYECKME BeLLecTBa
B MPOAyKTax [ETCKOro MuUTaHust MOryT MPUBECTU K POCTY 3ab0neBaeMocTy AeTen. Llensto nccnefoBaHnst SBUNOCH BbISIBNIEHWE 3aBUCUMOCTU KOHTaMUHAaLIMN
NMPOAYKTOB MUTaHWSA LN OeTeil paHHero Bo3pacTa W MepBUYHOM 3aboneBaeMoCTX OETCKOro HaceneHust no AaHHbiM PenepansHoro MHPOPMaLWOHHOMoO
hoHOa AaHHBIX COLMANBbHO-TUMMEHNHYECKOro MOHMTOPKHra Poccuinickon Pepepaummn (PO CIM PP) no 65 cybbektam 3a 2012-2017 rr. [NonyyeHHble 6a3bl
NaHHbIX 0bpabaTbiBaMCb C MCMOSb30BaHNEM KOMMbIOTEPHbIX Mporpamm «Microsoft Word 2010» 1 «Microsoft Excel 2010». 3a wecTunetHnin nepuon 13
67940 npoaHanManpoBaHHbIX MPO6 MPOAYKTOB NUTaHUSA AN AeTei paHHero Bo3pacTa Ha COAEPKaHMe XVMUHECKNX BELLECTB Obliv BbISBNEHbI MPUOPUTETHbIE
KOHTaMWHaHTbl — TOKCUYHblE anemMeHTbl (14,1%). V13 npoaHanampoBaHHbIX MPOOyKTOB NUTaHUA NS AeTe PaHHEero Bo3pacTa Hanbonee KOHTaMUHNPOBaHHbIMM
ABNSOTCS NPOAYKTbI MPYKOPMA Ha MNOA0OBOLLHON OCHOBE (47,1%), Ha BTOPOM MECTE — MOSIOYHbIE 1 KMCIIOMONO4HbIE NpoayKTsl (19,9%). Bbin npoBeneH aHann3
32914 nokasarenei nepBr4HON 3a601eBAEMOCTIN AETCKOMO HaceneHust. MpoBeaeHHbIN KOPPENSUMOHHbI aHanna (Mo MMpCoHy) yCTaHOBW OCTOBEPHbIE CBS3N
MEX[y KOHTamuHaLmer NPOAYKTOB NUTaHWA ANA AETe paHHero Bo3pacTa 1 YPOBHAMY NEPBUHHOM 3a060NeBaEMOCTY SHAOKPUHHOM CUCTEMbI AETel paHHEro
BO3pacTa, a TakKe YPOBHAMN NEPBNHHON 3a001eBAEMOCTIN OXKMPEHMEM, CaxapHbIiM AVabeToM 1 3f10Ka4eCcTBEHHLIMU HOBOOOPa3oBaHuaMM aetein oT 0 oo 14 ner.

KntoyeBble cnoBa: XMMm4eckast KOHTaMUHaLUs, TOKCUYHbIE SNEeMEHTbI, AETCKOe NniTaHre, 3a601eBaeMoCTb [ETCKOro HaceneHuns
CobniofeHne aTn4ecKmx ctaHgapTos: [laHHoe nccneposanne 66110 onobpeHo OK PHMY um. H. W. Muporosa (Mpotokon Ne 15 ot 14.12.2015 roga).
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As diseases with a significant social impact, including endocrine ~ METHODS
disorders and cancer, are on the rise, concerns are growing
about the health of children and adolescents [1-4]. Of all known

toxic contaminants, heavy metals like lead, cadmium, arsenic,

Data used for the analysis was obtained from the Russian
Federal Information Public Health Surveillance Foundation

and mercury, which represent the group of priority pollutants,
pose the most danger to children [5-7]. Heavy metals tend
to accumulate in organs and tissues and thus affect the
child’s health when ingested with food even at subthreshold
concentrations [8-16].

The aim of this study was to conduct a comparative analysis
of baby food contamination and the primary incidence of
endocrine disorders and cancer in the pediatric and adolescent
populations.

and covered the period from 2012 to 2017. Information about
baby food contamination was extracted from Form 18, which
aggregates data on the environmental health from Russian
regions, and Statistical Form 12, which aggregates data on
the primary incidence of diseases reported by local medical
facilities and which we used to analyze morbidity in 2 cohorts:
infants and children aged O to 14 years.

The obtained data were processed in Microsoft Word 2010
and Microsoft Excel 2010; relative and mean values were
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calculated. A correlation analysis was conducted to investigate
the relationship between baby food contamination with heavy
metals (lead, cadmium, arsenic, and mercury) and the primary
incidence of endocrine, nutrition and metabolic disorders
among infants and cancer, obesity, types 1/2 diabetes mellitus
among children aged 0 to 14 years in 65 Russian regions.
The significance of differences was tested using Pearson’s
correlation; calculations were performed in Microsoft Excel
2010.

RESULTS

In 2012-2017, a total of 67,940 samples of baby foods
were analyzed for chemical contamination; of them 33,091
were tested for the presence of toxic chemicals. Chemical
contamination was detected in 15,589 samples (22.9%),
whereas contamination with heavy metals (lead, cadmium,
arsenic, mercury) in 9,566 samples (14.1%). Contamination
above the maximum allowable level (MAL) was detected in 129
samples; subthreshold contamination levels were observed in
9,437 samples.

Half of the tested baby food samples (4,505 samples,
47.1%) were fruit and vegetable purees; they were the
most contaminated. Adapted or partially adapted milk
formulas and cultured dairy products made up one-fifth of
the samples (6.631 samples, 20.1%) and were the second
most contaminated baby foods (1,896 samples, 19.9%).
The numbers of the analyzed infant cereals and canned
pureed meat (with or without vegetables) and fish (with or
without vegetables) products were comparable: 4,601 vs
3,909 samples, respectively. Contaminants were present in
1,685 purred meat and fish samples (17.6%) and in 1,151
infant cereal samples (12%). The rest types of baby foods
made up less than 5% of the analyzed samples, and their
contribution to the total contamination with heavy metals was
less than 3%.

The primary incidence of endocrine disorders among infants
was analyzed based on 10, 121 indicators. It fell by 18.2% over
the analyzed period but its mean values grew by 21.7% relative
to the background incidence.

The primary incidence of obesity among children aged 0 to
14 years was analyzed based on 10,914 indicators. Over the
analyzed period, it increased by 16.3%; the mean values also
increased by 41% relative to the background incidence.

The primary incidence of type 1 diabetes among children
aged 0 to 14 years was analyzed based on 6,110 indicators.
Over the analyzed period, it increased by 21.6%, while the
mean values rose by 80.1% relative to the background
incidence.

The primary incidence of type 2 diabetes among children
aged 0 to 14 years was analyzed based on 6,110 indicators.
Over the analyzed period, it fell by 36.4% but the mean values
increased 28-fold relative to the background incidence.

OPUTMHAJIbHOE UCCJIEQJOBAHNE

The primary incidence of cancer among children aged 0 to
14 years was analyzed based on 6,110 indicators. Over the
analyzed period, it fell by 4% but the mean values increased
2.2-fold relative to the background incidence.

Possible correlations between baby food contamination
and the primary incidence of endocrine disorders and cancer
were investigated. The results are presented in the Table below.

DISCUSSION

The obtained results are similar to the results of the comparative
analysis of chemical contamination of foods for children
aged 0 to 14 years and primary morbidity in this age group.
Previously, reliable correlations were established for chemical
contamination of foods for children aged 0 to 14 years and
the primary incidence of cancer and obesity in this age group
(r=0.27; p<0.05 and r=0.13; p<0.05, respectively) [17].

The established correlations are consistent with the results
of other studies showing the effects of air, water, soil, and food
contamination on the incidence of endocrine disorders and
cancer in some Russian regions.

For example, Kislitsyna LB, Kiku PF et al. have demonstrated
the impact of water pollution with heavy metals on the risk of
cancer and non-cancerous health problems in children and the
impact of food pollution with heavy metals on the risk of cancer
in both adults and children [18-21].

Luzhetsky KP et al. have described the effects of water, air
and food pollution with heavy metals on the risk of endocrine
disorders, such as overweight, obesity, diabetes mellitus, and
thyroid disorders, in children and adults [2, 22-24].

Kolnet IV and Studenikina EM have compared carcinogenic
and non-carcinogenic risks in children following exposure to
soil contaminated with heavy metals [25].

Setko AG et al. have described heavy metals as priority
pollutants of food and calculated carcinogenic and non-
carcinogenic risks associated with exposure to toxic chemicals
in water and foods [26-28]

The established correlations are consistent with the joint
report of UNEP and WHO recognizing chemical contamination
as an endocrine disruptor [29].

CONCLUSION

The analysis has revealed correlations between
contamination of baby foods with heavy metals (lead, cadmium,
arsenic, and mercury) and the primary incidence of endocrine
disorders, including obesity and types 1 and 2 diabetes
mellitus, in infants and children aged O to 14 years, as well as
the primary incidence of cancer in children aged O to 14 years.

These findings raise the need for taking measures to
minimize contamination of baby foods with heavy metals. This
will prevent and reduce the risk of endocrine disorders and
cancer.

Table. Pearson’s correlation coefficient (r) for primary pediatric morbidity (p < 0.05) in 2012-2017.

Disease Years, 2012-2017
Endocrine disorders in infants 0.136
Obesity in children aged 0 to 14 years 0.184
Type 1 diabetes mellitus in children aged 0 to 14 years 0.274
Type 2 diabetes mellitus in children aged 0 to 14 years 0.042
Cancer in children aged 0 to 14 years 0.049
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INTRODUCTION

On the one hand, scientific and technological progress,
digitalization of economy, medicine and education improve the
life quality and enhance safety of users, significantly simplifying
access to data (on-line learning, leisure, communication) by
alternating practices and making human activity more effective.
On the other hand, we see a threat to the established way of
life, neuropsychic health and mental well-being of children and
adolescents [1].

First of all, this concerns young users, especially children
and adolescents, as they are the most vulnerable to Internet
addiction and private life safety, improper use of personal data
and cybercrime, loss of control over private data, fake news,
harmful content, loss of social skills, and independence due to
delegation of the tasks to personal assistants, etc. 1, 2].

The conducted trials reveal a number of risks associated
with digital technologies, including social and mental risks [3, 4,
5]. First and foremost, children and adolescents are vulnerable to
similar risks due to the lack of experience and ability to properly
assessing information, non-critical attitude to arriving offers,
different situations and communications, insufficient reflection
and comprehension of the motives and purposes of others.
According to researchers [6], new information technologies are
currently both the tool and environment for social development
of a person and education as a child and as an adolescent.
They inevitably result in questions about their influence on the
neuropsychic health and mental readiness for education [7].

There exist numerous controversial relations between
digitization and neuropsychic health and well-being in general.

They are not examined yet. Scientifically valid prognosis about
remote consequences of digitalization and its effect produced
on health are lacking. Meanwhile, studies in the area are being
performed, and there already exist data pointing at short-term
consequences and both positive, and negative outcomes of
spreading digital technologies and Internet among children and
adolescents [7, 8].

MATERIALS AND METHODS

The purpose of this literature review was to study the effect of
digitalization on the values of neuropsychic health and well-
being, daily practices of users, including education and other
aspects of social life of children and adolescents based on the
review of Russian and foreign research.

RESULTS AND THEIR DISCUSSION

According to Kaspersky Laboratory, over half of Russian
adolescents (56%), their peers from Europe (51%) and USA
(40%) spend their free time on the Internet [8].

Many studies are devoted to the effect of digital technologies
on neuropsychic health and well-being [9, 10]. The publications
often mention such disturbances of neuropsychic health such
as suicidal behavior, depression and agitation, self-destructive
behavior, Internet dependence, substance misuse, and
psychosomatic disorders [11, 12].

Many works cite data on the growing spread of depression,
including amongst adolescents of today [13]. The risk of
depression increases as a child grows up, with girls being prone
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to depression more frequently than boys [12]. The spread of
depression symptoms among adolescents under 18 years of
age is around 11% [14, 10].

Some authors believe that the growing rate of depression
in adolescents and young people is connected with their
long-term stay in digital environment and frequent use of
smartphones and other electronic gadgets.

The majority of researches also note an unfavorable effect
produced by different digital devices on their users’ sleep. Less
sleep results in anxiety, depression, impaired self-assessment in
children and adolescents worsening their neuro psychic health
and mental well-being [12].

Interactive sessions, videogames, and passive screen time
such as constant review of feeds due to the fear of missing
information, especially before sleeping, worsen the quality of
sleep and disturb the process of falling asleep due to psychic
overexcitement by reducing the sleeping hours and melatonin
production [15].

Reduction of sleep results in consumption of more calories,
changing not just the quantity, but also the quality of food.
Short sleep increases craving for sweets, carbohydrate-rich
products, and salty snacks. Chronic sleep deprivation results in
a weakened immune system, hormonal disturbances, etc. [16].

Long-term daily use of various gadgets (over 6 hours a
day) produces a negative influence on neuropsychic health
of children and adolescents who complained of a feeling of
isolation, dissatisfaction with life, poor academic progress,
etc. [17]. According to the results of the research based
on the evidence from teenage parents and according to
the classification of mental disorders (DSM-5), the most
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Drinking water is a key factor of human environment. Scarcity
and poor quality of drinking water is a national problem faced by
many developing countries with an arid and monsoon climate.
The increased effect of anthropogenic load on sources of water
supply results in its more pronounced unfavorable influence on
population health, especially in urban areas.

In recent years, the rate of economic growth of the Far
East of Russia has significantly outpaced the rates of water
supply system upgrading. The process is very significant,
as about 80% of the population take drinking water from
the central water supply systems. Two- and one-step water
treatment processes are commonly used to purify water at
local water stations. The two-step processes still utilize the
water treatment technology developed in the 50-60s years
of the last century and include as follows: reactant treatment,
precipitation (or clarification) of water, filtration and disinfection
(chlorination or ultraviolet irradiation). Long-term observations
have shown that this technology doesn’'t remove dissolved
organic impurities of natural and human origin from water due
to a rise in anthropogenic water pollution levels and systematic
deficit of reagents [1]. The pollutants can react with chlorine ions
to form the so-called chlorinated hydrocarbons [2]. High wear
of water distribution networks can pose a challenge to drinking
water quality. The networks are primarily made of metal pipes
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with no anticorrosive coat, which is a secondary source of water
contamination with metal oxides, especially those of Fe [3].

According to scientific publications, availability of any
contaminant in drinking water does not necessarily produce a
negative effect on human health due to minimal levels and short-
term exposure, whereas toxicity commonly depends on individual
susceptibility [4,5,6,7,8]. The influence of any chemical substance
on population health must be assessed during a thorough
hygienic trial of many years, especially at population level.

Since the beginning of the XXth century, chlorination
is the principal effective way of drinking water disinfection.
Chlorinated hydrocarbons such as trihalomethanes (THM)
(chloroform, bromodichloromethane, dibromochloromethane,
and bromoform) are formed in chlorination of not sufficiently
clarified and discolored water at water stations. Formation
of trihalomethanes is due to the interaction of active chlorine
with organic substances and bromide ions in water. The
first by-products of the interaction of chlorine with organic
compounds were found in 1974, when trihalomethanes were
discovered. At present, over 600 of different by-products of
drinking water disinfection are found; many of them are not
regulated yet. Trihalomethanes belong to the most common
class. The process of trihalomethane formation takes up to tens
of hours [9]. Increased and high levels of chlorinated organic
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compounds in drinking water is a risk factor for human health,
leading to a rise in cases among children and overall morbidity,
development of regulatory abnormalities [9,10,11,12,13,14].
Recent experimental toxicological trials have shown that the
most common groups of water chlorination by-products
(trihalomethanes) influence spermatogenesis, sperm mobility
and morphology, decreasing fertility in male rats and rabbits.
Based on the results of toxicological Chinese trials, influence of
drinking water chlorination by-products can pose a threat to male
health [15], has mutagenic, cytotoxic and genotoxic properties
[12,16]. It is asserted that during pregnancy, the effect of THM
is associated with a low length and body mass of a fetus [13]. A
relation between the impaired fat and carbohydrate metabolism
and the increased level of trihalomethanes in tap water is found
in children from the Perm Territory [10]. Recent toxicological and
epidemiological trials show an increased risk of cancer, including
cancer of the urinary bladder, in people who for a long time have
drinking water with THM at concentrations several times higher
than those permissible for drinking water [9,11,12,17,18].

Based on the IARC (International Agency for Research
on Cancer) classification, trichloroethylene belongs to group
2A (probably carcinogenic to humans), whereas chloroform
belongs to group 2B (possibly carcinogenic to humans). It
has been established that in the countryside of the Primorsky
Territory (Ussurian lowlands), the individual carcinogenic risk of
trichloroethylene contained in well water can be equal to 1.54107%,
which corresponds to 1.54 of additional cases of cancer per million
of exposed people [17]. In chronic experimental trials it has been
shown that peroral chloroform induces malignant hepatomas, renal
adenomas and adenocarcinomas in mice and rats [15]. Based
on hazard indices, the central nervous system, kidneys, liver, skin
and mucous membranes, blood, bones and immune systems,
hormonal exchange, digestive and blood circulation organs are
unfavorably affected by contaminating chemical substances
[4,6,7,9,17].

[t should be noted that carcinogenic properties of many
water chlorination by-products are manifested through a chronic
influence of increased and high carcinogenic doses on a body.
This occurs most frequently when the technological process of
water handling is disturbed or in an extreme effect on the water
regimen of a water supply source (flood, sewage emergency
release). Under these conditions, a causal effect between
contamination of water with chlorinated hydrocarbons and cancer
occurrences is seen during a shorter period. It's more difficult to
confirm the leading role of these substances in the development of
cancer in population if the level of chlorinated organic compounds
in drinking water is low. Moreover, water can contain compounds
with carcinogenic activity of another origin [4,9], hampering
assessment of a potential risk for human health, when a found in
water cancer-causing chemical produces an effect.

In the largest part of the Russian Far East, water in sources
is soft and low-mineralized (based on a medical classification)
and ultra-fresh (based on a technical classification), the latter
explaining its high corrosive activity towards water-bearing fittings
[3]. According to the literature, long-term use of drinking water
with increased levels of Fe up to 5 mg/L can result in dryness and
pruritis of skin, pathological changes in the mucous membranes,
blood and immune system, and siderosis (over 37.8 mg/L)
[3,19,20]. It is believed that a very high level of iron in drinking water
is a reason for iron accumulation in a body and development of
ecologically dependent pathologies [21]. Siderosis, resulting from
iron accumulation, is commonly transformed into hepatic and
pancreatic cancer. A higher iron level makes proliferation of tumor
cells more intense. However, unlike chelated iron, ions of Fe can
initiate mutagenesis [19,21]. Data from different sources indicate

at the causal effect between a higher iron entry into the body
and incidence of colorectal cancer or occurrence of premalignant
polyps (adenomas). However, the process mechanisms are under
investigated now [22,23]. However, increased body saturation
with iron impairs the body resistance and can lead to a higher
overall morbidity, neoplasms, cardiomyopathies, arthropathies,
and an increased number of endocrine and neurogenerative
disorders [21]. Excess of iron can result in an intensified oxidative
stress, which is currently considered as a link of such pathological
processes as Alzheimer disease and Parkinson’s disease [21,24].
Disbalance of iron in a body promotes excessive accumulation of
toxic metals in the central nervous system (manganese, copper,
cobalt, cadmium, aluminum, etc.) [25].

Manganese is also a top-priority drinking water contaminant
in ore-bearing regions of the Russian Far East, primarily, on
water pipes with underground sources. It is mainly of a natural
origin, though it is also formed in water pipes due to water
microflora activity or industrial soil contamination (for instance,
improper removal of dry-charged batteries or other toxic
substances [26]. Just like with iron, high levels of manganese
in drinking water can alter health of adults and children.
Manganese is a mineral element, which is both essential, and
potentially toxic. This depends on the dose level. It is important
in a number of physiological processes, and can be a powerful
neurotoxicant, when in excess [25,27,28,29].

Though certain mechanisms of manganese absorption and
transportation are not fully examined yet, some articles state
that iron and manganese can have common absorption and
transport pathways. When Mn and Fe compete for the same
transport systems, iron-deficiency anemia is developed in case
the arrival of Fe is normal [30,31]. On the contrary, consumption
of manganese from food is decreased when the nutritional level of
Fe is increased. Moreover, the biological availability of manganese
can be influenced by the level of Fe. Intestinal absorption of
manganese is increased when there is not enough Fe; increased
Fe stores (ferritin levels) are associated with a lower consumption
of manganese. Men commonly consume less manganese than
women. This can be explained by the fact that men usually have
higher Fe stores. Besides, iron deficiency increases the risk of
manganese accumulation in the brain [25,30].

Manganese can commonly be found in underground waters
when manganese minerals are weathering and leaching from
geological materials into water beds. Its water concentration can
vary greatly. However, we have not enough articles devoted to
the effect produced by manganese found in water on population
health. In has been found out that in research studies of adults
and children, high levels of manganese in water can produce a
neurotoxic effect [32,33]. In Bangladesh, increased manganese
concentration in water (mean concentration of 800 pg/l) is related
to the decreased intelligence quotient (IQ) for 142 children not
elder than 10 years old [34]. In Canada, a medical examination of
362 children aged 6 to 13 years has shown that high manganese
concentrations can trigger more hyperactive and oppositional
behavior in children [35]. This is supplemented by a Canadian
trial, where an interrelation between impaired memory, motor
functions and long-term consumption of manganese with water
(exceeding 100 and 180 ug/l, respectively) was found [36]. In
other words, the central nervous system is a target organ for
excess exposure to manganese in an ionic form [32,29].

[t has been shown that, apart from a negative effect on
the central nervous system, chronic consumption of drinking
water with a high level of manganese can trigger diseases of
genitourinary system, skin and subcutaneous fat, stress of thyroid
sphere, complications of pregnancies and deliveries, allergic
reactions, disturbances of cellular immunity and non-specific
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resistance, and mutagenic activity [27,30,31,37]. Currently, a
reference dose of manganese, which goes with drinking water,
is equal to 0.14 mg/kg. This is the dose used to assess the risk
for human health during exposure to chemical substances.

The Russian Far East is known to be a part of an extensive
biogeochemical province with a marked deficiency of some
biogenic elements in the environmental objects. In particular,
laboratory research performed in the Sakha Republic, Jewish
Autonomous Region, Magadan Region and Primorsky Territory
has shown that water taken from the potable water distribution
systems contains low levels of calcium, magnesium, fluorine
and other micronutrients [38,39,40,41,42]. By total dissolved
solids, the water can be classified as ultra-fresh (0.5 g/l), and as
very soft (up to 1.5 mg-equ/L) or soft (1.5-3 mg-equ/L) when
classified by hardness. Very low mineralization of drinking water
is important for human health.

Over the last decade, a number of scientific publications
that point at the relation between some pathological conditions
and long-term use of too soft drinking water with low levels of
carbonates, calcium and magnesium hydrocarbonates, needed
for a normal human life, has risen considerably [40,43,44,45].
Moreover, long stay on the territories with a pronounced
disbalance of calcium and magnesium in drinking water is one
of pathogenic risk factors of urolithiasis in urinary organs [42,486].
A causal relationship between a high incidence of cardiovascular
morbidity, including hypertensive disease and ischemic heart
disease, and long-term use of low-mineralized drinking water has
been proven earlier [44,47]. In the Russian Far East, territories
with high cardiovascular risk mainly include a seaboard of the
northwest part of the Pacific Ocean, especially its southern
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