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COMPARATIVE ANALYSIS OF PHYSICAL DEVELOPMENT IN CHILDREN LIVING IN SAMARA
AND NIZHNY NOVGOROD

Sazonova OV', Bogomolova ES?, Kalyuzhny EA?, Gavryushin MYu' B, Trubetskaya SR!

" Samara State Medical University, Samara, Russia
2 Privolzhsky Research Medical University, Nizhny Novgorod, Russia

Analysis of physical development in children and adolescents is an integral to the monitoring of child population. Health status of children and adolescents is
an essential criterion of societal welfare. Numerous studies of physical development in children indicate the heterogenous nature of growth and develpmental
processes in children living in various regions of Russia. The study was aimed to perform the comparative analysis of physical development between children aged
15-17 living in Samara (a total of 714 children were examined, among them 368 boys and 346 girls) and children of the same age group living in Nizhny Novgorod
(a total of 689 children, among them 351 boys and 338 girls). In school students aged 16-17, significant differences in the mean height were revealed: adolescents
living in Samara were taller than those living in Nizhny Novgorod (p = 0.001). The same trend was observed in girls of the same age group. Comparative analysis
showed that girls aged 15-17 living in Samara were significantly taller (o < 0.001) than girls who lived in Nizhny Novgorod. Assessment of body weight showed
that the weight of boys aged 15-16 who lived in Samara was significantly higher compared to boys living in Nizhny Novgorod (p = 0.009). No significant differences
were revealed between the groups of 17-year-old boys and the groups of girls aged 15-17 (o = 0.7). The findings on the differences in the anthropometric
indicators of children living in Samara and Nizhny Novgorod justify the need for periodic development and use in healthcare practice of the regional standards for
assessment of physical development in children and adolescents.

Key words: hygiene of children and adolescents, physical development, regression scales

Author contribution: Sazonova OV — academic advising; Bogomolova ES, Kalyuzhny EA — data acquisition and processing; Gavryushin MYu — research
initiator, design, data acquisition; Trubetskaya SR — literature analysis, manuscript writing and editing.
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CPABHUTE/IbHbIA AHANN3 ®U3NYECKOIO PA3BUTUA OETEN I CAMAPA U I. HWKHUA HOBIroPO[,
0. B. Casoroga', E. C. Boromonosa?, E. A. KanoxHbiii?, M. FO. MasprowmH' &, C. P. Tpy6eLikas'

T CamapcKkuii rocyaapcTBeHHbIN MeAULIMHCKIMIA yHMBepcuTeT, Camapa, Poccust
2 [NprBOMKCKUIA CCNefoBaTeNbCKMA MEAVLIMHCKIIA yHMBepcuTeT, HokHuin Hosropoga, Poccunst

AHann3 puran4ecKoro pasBuUTVA AETEN 1 NOJPOCTKOB ABNSETCA HEOTHEMSIEMOW HaCTbIO MOHUTOPUHIA AETCKOM nonynsaumm. COCTOSHME AETCKOro 1 MOAPOCTKOBOIO
3[10POBbS — 3TO HEOTBLEMIIEMbIN KPUTEPUIA YPOBHS Braronony4ms obLuecTsa. MHOrouncieHHble NCcnefoBaHns hrU3nHecKoro PasBuTUS AETCKOro HaceneHust
CBUAETENbCTBYIOT O HEOOHOPOAHBIX MPOLeCccax pocTa W pas3BuTua AeTel B pasHbix pervoHax Poccuu. Llensto nccnenoBaHns Gbin CpaBHUTENbHBIA aHanma
hr3NHECKOro pa3BUTUA AeTein B Bo3pacTte oT 15-17 neT, npoxusatoLyx Ha Tepputopun r. Camapa, Bcero obcnenoBaHo 714 neten (U3 Hux 368 ManbvmkoB
1 346 OeBo4eK) ¢ AaHHbIMU (P3NHECKOro Pa3BmUTKS TOW ke BO3PAaCTHOW rpynnbl AeTel, NpoxmBaroLLmMX B . HxHWin HoBropopg, Bcero 689 netelt (3 Hux 351
Masbink 1 338 aeBo4ek). B BO3pacTHOM rpynne WKOMbHUKOB 16—17 NeT BbisiBEHb! BbICOKO JOCTOBEPHbBIE Pa3NNHMSA B CPEAHUX 3HAYEHMSX NoKasaTens avHbl
Tena: nokasartesb Y NOAPOCTKOB, MPOXMBaIOLLMX B . Camapa, Bbille, YeM y aeTel B 1. HuxHuin Hosropop (o = 0,001). AHanornyHas TeHaeHUMs Habnoganach v
y [eBOYEK TOW >xe BO3PaCTHOW KaTeropun. B xode cpaBHUTENbHOMO aHanm3a 6bI1o BbISBNEHO, YTO AnvHa Tena y aeBodek 15-17 net u3 r. Camapa AOCTOBEPHO
BbllLe (p < 0,001), 4eM y feBOHEK, MPOXMBAIOLLX B . HxXHUI HoBropoad,. PesynstaTsl aHanma3a Maccehl Tena nokasanu, 4To y toHoLen 156—16 neT, NpoXKMBatoLLyx
B . Camapa, [OCTOBEPHO 6oree Bbicokas Macca Tena rno CpaBHEHUIO C toHoWamMn 13 . HukHuin Hosropog (o = 0,009). B Bo3pacTHbix rpynnax 17 net y
toHOLWe 1 15-17 neT y AeByLLEK AOCTOBEPHbIX PasM4nii BbIBNEHO He 6bino (o = 0,7). MNonydeHHble pesynsTaThl pas3nmynii aHTPONOMETPUYECKIX NMoKasaTenein
neten r. Camapa 1 . HxH1A HoBropon, 060CHOBbIBAIOT HEOOXOANMMOCTb NEPUOANHECKON PaspaboTKM 1 MCMONb30BaHNA B MPaKTUHECKOM 3[PaBOOXPaHEHNN
PErvoHasbHbIX HOPMATUBOB (CTaHAAPTOB) AJ151 OLEHKIN (DU3NYECKOrO PasBUTUA AETEN 1 NOOPOCTKOB.

KnioueBble cnosa: rurveHa ,ELeTeI;I 1 NOJPOCTKOB, Cbl/I3I/IHeCKOe pasBunTE, aHTPOMOMETPUHECKIME NoKa3aTen

Bknap aBTopoB: CasoHosa O. B. —Hay4Hoe pykoBoacTso; Boromonosa E. C., KantoxxHbin E. A.—cbop maTtepuana, 0bpaboTka pesynsraros; lasprotumH M. HO. —
MHALWMATOP 1ccnefoBaHvs, an3aH, coop matepuana; Tpybeukasa C. P. — aHanma NCTO4HMKOB, NOArOTOBKA U MpaBka CTaTby.

CobniofeHne 3TMHECKUX CTaHAAPTOB: MCChefoBaHve opobpeHo aTtudeckum kommtetom GFBEOY BO Caml MY Munsgpasa Poccun (npotokon Ne 2 ot
24 thespana 2021 r.). [Jo6poBoSbHOE NH(OPMMPOBaHHOE Corfnacue 6bi1o MoyHeHO As KaKAOoro yHacTHUKA (ero 3aKOHHOMO NMPeacTaBUTeNs).
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Physical development is a conventional indicator of physical
capacity in children and adolescents. According to research, in
the regions of our country a little over 60% of boys and about
67% of girls show the harmonious physical development.
In 18% of boys and 14% of girls, disharmonious physical
development results mainly from overweight [1-3]. Protecting
the health of the younger generation is integral to provision
health-care of the nation. Individual and collective assessment
of the adolescent development is the most important method
used to monitor the status of the adolescent health [4].
Considerable research on the physical development of children
and adolescents indicates the growth and development
heterogeneity in children living in certain cities and regions of
Russia. There is evidence of the increasing number of children
having poor physical development due to the increasing
number of children with low weight and height. In recent years,
rapid deterioration of physical development is observed in
children who live in the Volga Federal District. The incidence
of non-communicable diseases, such as obesity, increases,
the number of healthy children decreases, and there are more
and more children with chronic disorders [5]. Technogenic
contaminants are the other important factor contributing to
growth and development of a child. It has been found that the
impact of this factor varies both within the region and between
the regions of one federal district [4-6, 7]. Accordingly, the
growth and developmental processes in the child population
are heterogenous.

The study was aimed to perform the comparative analysis
of physical development in children of secondary school age
living in Samara and Nizhny Novgorod.

METHODS

Research involved comparison of our data on the physical
development of boys and girls aged 15-17 living in Samara
with the data on the physical development of children of the
same age group living in Nizhny Novgorod. The Samara survey
sample included 714 children, among them 368 boys (51.5%)
and 346 girls (48.5%), and the Nizhny Novgorod survey sample
included 689 children, of them 351 boys (51%) and 338 girls
(49%). Inclusion criteria: age 15-17 years, permanent residence
in the territory of Samara and Nizhny Novgorod regions;
compliance with the health status group | or Il based on medical
documentation; informed consent to the study participation
submitted by parents (legal representatives). Exclusion criteria:

Table 1. Height of boys and girls aged 15-17

OPUTMHAJIbHOE UCCJIEQJOBAHNE

age at the time of examination less than 14 years 6 months and
one day or over 17 years 6 months and one day; permanent
residence outside of Samara and Nizhny Novgorod regions;
no informed consent to participation (refusal of participation)
provided by parents (legal representatives).

The main anthropometric indicators (height, body weight)
were measured. Then the following parameters were calculated
based on the anthropometric measurements: mean values (M),
standard deviation (o), standard error of the mean (m), minimum
and maximum values (min and max). The data were compared
with the data obtained when studying the groups of school
students of the same gender and age (aged 15-17) living
in Samara and Nizhny Novgorod [5, 7]. The raw data were
acquired and stored using the Microsoft Excel 2013 software
(Microsoft, USA). Statistical processing of the results included
the analysis of variance performed using the Statistica 13.1
software package (StatSoft Inc., USA). Statistical significance of
the differences was analyzed using the Pearson’s x2 test. The
differences were considered significant at p < 0.05.

RESULTS

The findings have revealed no significant differences in height
between the groups of 15-year-old boys living in Samara and
Nizhny Novgorod (p=0.2).

It should be noted that in school students aged 16-17,
significant differences in the mean height have been revealed:
adolescents living in Samara are taller than those living in Nizhny
Novgorod (p= 0.001).

The same trend is observed in girls of the same age group.

Comparative analysis has shown that the girls aged 15-17
living in Samara are significantly taller (p < 0.001) than those
living in Nizhny Novgorod (Table 1).

Analysis of our data on body weight has revealed the
following: body weight of boys aged 15-16 living in Samara is
significantly higher compared to boys living in Nizhny Novgorod
(p = 0.009). At the same time, no significant differences have
been revealed between the groups of 17-year-old boys and
the groups of girls aged 15-17 (p > 0.05). Perhaps it has
something to do with the fact that modern teenagers are more
and more concerned about their appearance, tend to maintain
good physical shape and are engaged in sports. This could
also result from the influence of mass media presenting movies
and programs, claiming the slim boys and girls are successful
and attractive, as a fashion trend (Table 2).

Height, boys, cm Height, girls, cm
Age, M+ m M+ m
Cit i i
Y N Samara N Nizhny P N Samara N Nizhny P
Novgorod Novgorod
15 138 170.1 £+ 0.7 116 168.8 + 0.81 0.2 111 165.8 + 0.6 123 161.8 + 0.45 P < 0.001
16 123 176.3 + 0.8 102 171.1 £ 0.87 0.001 120 166.5 + 0.8 112 162.8 + 0.54 0.001
17 107 179.6 + 1.1 133 174.7 + 0.57 0.001 115 167.3+1.3 103 163.5 + 0.37 0.005
Table 2. Body weight of boys and girls aged 15-17
Age, Body weight, boys, cm Body weight, girls, cm
City M+ m M+ m
N Samara N Nizhny p N Samara N Nizhny p
Novgorod Novgorod
15 138 62.2 + 1.1 116 58.6 + 0.82 0.009 111 54.4 +1.1 123 55.1 + 0.76 0.6
16 123 67.7+1.5 102 62.6 + 0.88 0.009 120 55.7 +1.3 112 56.1 + 0.87 0.7
17 107 67.1 +2.1 133 66.8 + 0.76 0.89 115 57.3 +2.1 103 57.9 + 0.77 0.7
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DISCUSSION

The regional approach to assessment of physical development
in children and adolescents is used in many regions [3, 6, 8,
9]. The sources are scientific papers on the hygiene of children
and adolescents and developmental physiology, teaching
resources, scientific and practical experience of hygienists [10—
12]. Our study, focused on the comparative analysis of physical
development in school students, revealed the significant
differences in height between boys aged 16-17 living in
Samara and Nizhny Novgorod. The same was observed when
studying body weight: boys aged 15-16 who lived in Samara
had a significantly higher weight compared to boys living in
Nizhny Novgorod. The differences observed are in line with the
data of other studies conducted in the Volga Federal District [6,
13]. The decrease in the mean body weight in the 17-year-old
boys living in Samara by 0.6 kg compared to the 16-year-old
boys, along with the increase in the mean height by 3.3 cm,
are consistent with the results of similar studies [14, 15]. Here
we could endorse the views of the authors that in boys the
increase in body height stops at the age over 18-19 years a,
long with the changes in the body proportions and limb length.
At the age of 17 years, the percentage of individuals actively
and systematically engaged in physical exercise and sports
also increases, which is reflected in the variable trait of body
height. Thus, based on the major anthropometric indicators,
physical development of children aged 15-17 living in the

References

7. Novikova ll, Gavrish SM, Romanenko SP, Sorokina AV, Serenko VV,
Kreimer MA. Comparative assessment of the informativity of
indication methodsexcess body weight. Sanitary doctor. 2021;
(4): 67-68. DOI:10.33920/med-08-2104-07. Russian.

2. Shestera AA, Khmelnitskaya EA, Kiku P F, Perelomova OV,
Kaerova EV, Sabirova KM. Physical development and functionality
of youth in the city of Vladivostok. Public health and habitat. 2019;
11 (320): 61-65. DOI: http://doi.org/10.35627/2219-5238/2019-
320-11-61-65. Russian.

3. Latyshevskaya NI, Yatsyshen VV, Davydenko LA, Yatsyshena TL.
Dynamics of physical development of children and adolescents
in the city of Volgograd in 1976-2016. Hygiene and sanitation.
2018; 97(9): 844-847. DOI: http://dx.doi.org/10.18821/0016—
9900-2018-97-9-844-847. Russian.

4,  Bogomolova ES, Kuzmichev YuG, Badeeva TV, Ashina MV,
Kosyuga SYu, Kiseleva AS. Physical development of modern
schoolchildren in Nizhny Novgorod. Medical almanac. 2012;
193-198. Russian.

5. Bogomolova ES, Mukhina IV, Kalyuzhny EA, Kiseleva AS. Norms of
physical development, physiological indicators of schoolchildren of the
Nizhny Novgorod region. Database for computers. 2021. Russian.

6.  Gavryushin MYu, Berezin Il, Sazonova OV. Features of the physical
development of rural schoolchildren in the Penza region. Public
health and habitat. 2016; 22-27. Russian.

7. Vdovenko SA, Sazonova QV, Ponomarev VA, Mazur LI, Gavryushin
MVYu, Borodina LM. Estimated tables of physical development of
children and adolescents of school age in the Samara region.
Guidelines. Samara, 2018; 46 p. Russian.

8. Gavryushin MYu, Sazonova OV, Milushkina OYu, Skoblina NA.
Modern method of automated development of standards for the

Jlutepatypa

1. HosukoBa W. W., TaBpmw C. M., PomaHeHko C. TI1.,,
CopokuHa A. B., Cepetrko B. B., Kpeiimep M. A. CpaBHuTeNbHas
oueHKa MHPOPMAaTUBHOCTN METOAOB MHAVKALMM U3ObITOYHOM
mMaccol Tena. CaHuTapHbii Bpad. 2021; (4): 67-68.

same region varies, which could be due to the environmental
impact, lifestyle, as well as climatic, geographical, and social
factors [10-13]. Consequently, correct assessment of physical
development as a stage in the premorbid diagnosis of pediatric
disorders, performed during the routine check-ups, should be
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legislation on the essential reports, but also the challenge of
assessing the physical development of the individual child and
the child population as a whole [13]. In turn, antropometric
data, acquired by studying the homogeneous groups of
children, are the representative material for the establishment
of standards for physical development and construction of
regional regression scales for prediction of body weight from
height [6].

CONCLUSION

The study of physical development in school students aged 15—
17 living in two regions of the Volga Federal District revealed the
significant differences in the major anthropometric indicators.
The findings justify the need for the development and use in
healthcare practice of the regional standards for assessment of
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KEY HEARING LOSS RISK FACTORS FOR CHILDREN, ADOLESCENTS AND YOUTH ASSOCIATED WITH
USE OF MOBILE ELECTRONIC DEVICES WITH HEADPHONES

Pavlova GV', Markelova SV, Martiusheva VI' &=

" Izhevsk State Medical Academy, Izhevsk, Russia
2 Pirogov Russian National Research Medical University, Moscow, Russia

The number of research papers about the impact electronic devices produce on the younger generation that uses them is constantly growing. This study aimed
to identify the leading hearing loss risk factors for children, adolescents and youth associated with use of mobile electronic devices with headphones In the
2017-2021 academic years, we surveyed 518 students in Moscow and 1000 schoolchildren and students in the towns of Izhevsk and Tchaikovsky. The survey
was designed to collect data on the conditions in which the respondents use mobile electronic devices with headphones, design features of the headphones used
and their hearing health status. The inclusion criteria were: status of a schoolchild, student, signed and submitted informed consent form, questionnaire correctly
completed by the respondent or his/her legal representative, one or more years of using mobile electronic devices. The conducted study does not endanger the
participants and complies with the biomedical ethics requirements. Statistica 13 PL software was used for statistical processing of the data collected. Fourteen
percent of the respondents reported hearing deterioration in the course of the last year. Prolonged use of mobile electronic devices with headphones increases the
risk of hearing loss by 10.4 times, listening to audio files at maximum volume — by 3.2 times, listening to audio files while in @ moving vehicle —by 7.1 times. Most
schoolchildren and students with hearing impairments have been using headphones for at least a year, preferred in-ear headphones with silicone tips, used them at
maximum volume daily, for more than two hours a day, including while in a moving vehicle. The recommendations for students and schoolchildren is to limit the time
of use of their electronic devices with headphones and use them at a lower volume; complying with the recommendations can improve the functional state of their
health. It is also recommended not to use headphones while in a moving vehicle. If hearing begins deteriorating, it is necessary to cease using mobile electronic
devices with headphones. Today, schoolchildren and students are exposed to the hearing impairment risks associated with use of mobile electronic devices with
headphones, which makes the search for the most efficient ways of forming healthy lifestyle habits among them even more urgent.
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BEOYLLUVE ®AKTOPbI PUCKA HAPYLLEHUA OPFAHA CJTYXA MPU UCMNOJIb30BAHUN OETbMU,
NOAPOCTKAMU U MOJTIOOEXKbIO MOBWJIbHbIX SJIEKTPOHHbIX YCTPOUCTB C HAYLLUHUKAMU

I. B. Masnosa', C. B. Mapkenosa?, B. V. MapTiowesa' &=

" VkeBckas rocynapcTBeHHas MeavuvHCKas akagemust, bkescek, Poccust
2 PoCCuUnckuii HauMoHaUbHbIA CCNenoBaTeNbCKUn MEAMLIMHCKIMA yHBepcuTeT um. H. U Muporosa, Mocksa, Poccusi

B Hay4Ho n1TepaType NosBnseTcs Bce 60mbLue NyOnmKaLmi 0 BAMSHM MCMOSIb30BaHNA MOBUIbHBIX SIEKTPOHHBIX YCTPOWCTB Ha noapacTatoLLee nokoneHue. Liensto
[aHHOro MCCNefoBaHNs SBMANOCh BbISBNEHE BeOyLLMX (DakTOPOB PUCKa HapyLLEHW opraHa Ciyxa Mpu UCMOb30BaHNN AETbMM, NOAPOCTKaMU 1 MOSTOAEXHHO
MOBUIBHBIX SNEKTPOHHBIX YCTPOWCTB C HayLUHkamu, B 2017-2021 y4ebHbix rogax 6bi10 nposefeHo aHkeTnpoBaHve 518 ctyaeHToB Mocksb! 1 1000 LWKONBHNKOB
1 CTyOeHTOB I/bkeBcka 1 Hankosckoro. C MoMoLLpto onpoca NosyHeHbl AaHHble 06 YCNOBYISIX MCMONb30BaHMSt MOOUIBHBIX SMEKTPOHHBIX YCTPOWCTB C HayLLHVKaMU 1
KOHCTPYKTUBHBIX OCOBEHHOCTSIX HaYLLIHVMKOB, COCTOSIHUM OpraHa cryxa. Kpurepum BKITKOHEHNS — LUKOMBHUK, CTYAEHT, Hanyme NOAnMCcaHHOro MHhOPMUMPOBAHHOMO
cornacwsl, KOPPEKTHO 3anoNHEHHBI PECMOHAEHTOM MW €ro 3aKOHHbIM MPEACTaBUTENEM OMPOCHIK, CTaXK UCTMONB30BaHNS MOOMIIBHbIX SNEKTPOHHBIX YCTPOWMCTB — MOf,
1 6onee. MNpoBeneHHOe nccnenoBaHne He NOABEPraeT ONMaCHOCTU YHaCTHUKOB 1 COOTBETCTBYET TPeOoBaHMAM BUOMEANUMHCKON 3Tk, CTatncTndeckast obpaboTtka
nposefeHa ¢ ncnonb3osaHnem Statistica 13 PL. 14,0% pecrnoHOeHTOB OTMETUAM yXyALLEHVE CIyXa B TeHeHIe NOCNEAHEro rofa. PUCK CHYDKEHMS Cryxa NOBbILLIAETCA
NPy AAMTENBHOM NCMONB30BaHMM MOBUIBHBIX ANEKTPOHHBIX YCTPOMCTB C HayLLHkamy B 10,4 pasa, npocnyLumBaHm ayavodanioB Ha MakCManbHON MPOMKOCT —
B 3,2 pasa, npocnylumBaHne ayanodanioB B TpaHcnopte — B 7,1 pas. BonblUMHCTBO LWKOMBHMKOB U CTYAEHTOB, KOTOPbIE UMENM HAPYLLEHWS CRyXa, MEN CTaxK
MCMONB30BaHNS HayLLIHVKOB HE MeHbLLIE FOAa, MCMONb30Bav BHYTPUKaHabHbIE HAYLLHUKW Ha MaKCUMaIbHOM MPOMKOCTY eXKEAHEBHO, ANMTENBHOCTLIO 6onee AByX
YacoB B AicHb, B TOM Y1C/E 1 B TPAHCMOPTE. YYalLMMCS PEKOMEHLYETCS OrpaHNHEHNe BPEMEHN 1 CHKEHNE MPOMKOCTI UCTIONB30BaHNS SNEKTPOHHbIX YCTPONCTB
C HayLUHMKamK, YTO GnaronpusiTHO BAMSIET Ha UX (PyHKLMOHAIbBHOE COCTOSHWE 3[0PO0BbS. PekoMeHOyeTCs He MCMonb30BaTh ayAvoHayLLHVKY B TpaHchopTe.
[pu NosBAEHM >kan06 CO CTOPOHbI OPraHa Cryxa HEOOXOAMMO MPEeKPaLLEHVE NCMONB30BaHNS MOBUITBHBIX NEKTPOHHBIX YCTPOMCTB C HayLLHMKamU1. B COBpemMeHHbIX
YCIIOBUSIX Y LUKOSBHUKOB U CTYAEHTOB CYLLIECTBYET PVCK HAPYLLEHUS CIyXa, CBSI3aHHbI C MCMONb30BaHMEM MOOUITBHBIX SNIEKTPOHHBIX YCTPONCTB C HAYLLIHUKaMU, YTO
[enaet 0COBEHHO aKTyalbHbIM MOVCK Hanbornee ahheKTVBHbIX hopM hopMMpoBaHMs yeTaHOBOK 3OXK y MOMOAEXKN.

Knto4yeBble cnoBa: LUKOMbHVIKN, CTYAEHTbI, MOBUbHbIE SNEKTPOHHbIE YCTPOWCTBA

Bknap aBTopoB: Masnosa I B. — Hay4Hoe pykoBOACTBO, HanucaHue ctatby; Mapkenosa C. B., MapTiowea B. . — cbop maTtepuana, crtatucTudeckas
0bpaboTka, aHanmM3 nuTepaTypsbl.
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Modern mobile electronic devices — smartphones — are small
but powerful computers that can continuously receive audio and
video data, and the potential harm they can do is increasingly
associated with the duration of use of such devices [1-5].

According to WHO, 1.1 billion young people worldwide
are at risk of hearing loss because of the exposure to noise
in recreational and entertainment settings. Nearly 50% of all
adolescents and young adults aged 12 to 35 use their personal
audio devices with sound volume hazardously high. About 15%
of schoolchildren have hearing impairments [6-8].

However, current scientific literature does not have a
sufficient number of publications investigating hearing hazard
risk factors the younger generation is exposed to, including
those related to the conditions of use of mobile electronic
devices with headphones and their design features.

This study aimed to identify the leading hearing loss risk
factors for children, adolescents and youth associated with use
of mobile electronic devices with headphones

MATERIALS AND METHODS

In the 2017-2021 academic years (September through May),
we surveyed 518 students in Moscow and 1000 schoolchildren
and students in the towns of Izhevsk and Tchaikovsky. Using a
standardized questionnaire we collected data on the conditions
in which the respondents use mobile electronic devices with
headphones, design features of the headphones used and their
hearing health status.

The inclusion criteria were: status of a schoolchild, student,
signed and submitted informed consent form, questionnaire
correctly completed by the respondent or his/her legal
representative, one or more years of using mobile electronic
devices. The exclusion criteria were: different age, lack of
signed informed consent form, lack of the correctly completed
questionnaire, using mobile electronic device for less than a
year. The study did not endanger participants; it meets the
biomedical ethics requirements and conforms to the provisions
of the Declaration of Helsinki (1983).

Statistical processing of the data was enabled by Statistica
13.0 (StatSoft Inc.; USA).

RESULTS

With the help of the questionnaire, we established the pattern
of use of mobile electronic devices with headphones habitual
for schoolchildren and students, as well as design features of
the headphones.

By design, there are basically four types of headphones.
Over-ear headphones with good noise isolation, good sound
quality at a lower volume level; such headphones deliver sound
into the auricle and not the ear canal, which reduces the
impact on the eardrum; ear cushions of over-ear headphones
completely cover the auricles and fit snugly to the head. On-
ear headphones fit well to the ear but do not wrap around it
completely, do not create increased sound pressure on the
acoustic apparatus and have average noise isolation. In-ear
headphones (earphones) with silicone tips offer good sound
isolation and good sound quality at a lower volume level, but
they are put into the external auditory canal, which brings the
sound source as close as possible to the inner ear and affects
the eardrum. Plastic in-ear headphones (also called “classic
earphones”) are put in the auricle in front of the ear canal; they
offer poor sound isolation, which translates into higher sound
volume levels associated with their use. A design feature of
the headphones that should be mentioned is the Active Noise
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Cancellation (also known as Active Noise Control and Active
Noise Reduction) technology, which eliminates unwanted noise
by adding a specially generated sound to the audio stream.
The drawback of this technology is the increased pressure on
the eardrums: together with music and noise, we hear “anti-
noise”, i. e., inverted ambient noise.

Among the surveyed schoolchildren and students of
Izhevsk and Chaikovsky, 88.2% prefer in-ear headphones with
silicone tips, 8.9% use plastic in-ear headphones and 2.9%
use headphones of other types. In Moscow, 95.7% of students
prefer in-ear headphones with silicone tips. Headphones
of 72.3% of the surveyed schoolchildren and students of
Izhevsk and Tchaikovsky are wired, the remaining part of the
participants use wireless headphones. On the contrary, in
Moscow 71.4% of students that participated in the study use
wireless headphones and the rest use wired. Ninety percent
of the respondents have been using headphones for no more
than 3 years. As for the noise canceling technology, 15.7% of
the headphones had it.

Among the respondents, 14.1% usually listen to audio files
in headphones at maximum volume.

Students have the longest experience of using mobile
electronic devices with headphones: 10.2+1.5 years, while for
schoolchildren this value is 7.4+0.9. It is typical for students
to use mobile electronic devices with headphones in moving
vehicles, while commuting; this setting adds its own specifics
to the use case. Over half of the respondents (53.1%) often
listen to music on electronic devices with headphones in places
where the noise level is high, such as public transport and
public spaces, and 49.2% of the participants underestimate
the risk of doing so when in a moving transport, i. e. the risk
the respective environment, with its insufficient lighting and loud
noises, poses to eyes and hears. The degree of risk associated
with high noise levels in transport settings is underestimated by
28.4% of students and schoolchildren. While in a moving public
transport, 18% of young people listen to music on electronic
devices with headphones at a volume of 8.6 + 1.4 out of
10. The average time of using mobile electronic devices with
headphones in transport settings is 17.2+1.2 minutes. Only
15.7% of respondents agree to refrain from listening to audio
files in headphones when the level of ambient noise is high.
Tinnitus, buzzing in ears that follows listening to audio files in
headphones, is known to 22.9% of respondents.

Overall, 14.0% of the respondents mentioned hearing
deterioration over the past year, and specifically among
students this figure was 13.8% (Table).

Calculation of relative risk showed that the risk of hearing
deterioration increases 10.4 times when mobile electronic
devices with headphones are used for long periods of time,
grows 3.2 times when audio files are played at maximum
volume, goes up 7.1 times if listening happens in public
transport settings.

There were no hearing deterioration cases registered
among those who did not use mobile electronic devices with
headphones. Most schoolchildren and students whose hearing
was impaired have been using headphones for at least a year,
preferred in-ear headphones with silicone tips and used them
at maximum volume every day, for more than two hours a day,
including while in transport.

DISCUSSION
The study revealed that students and schoolchildren use

mobile electronic devices with headphones in 95.0% of cases,
which confirms the importance of prevention campaigns
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Table 1. The impact of use of mobile electronic devices with headphones on the development of hearing impairment in schoolchildren and students during the last year

Pearson coefficient
Factors
Value p Strength of association
Length of use of ED with headphones 0.89 p=<0.05 strong
Audio file listening volume 0.83 p<0.05 strong
Falling asleep with headphones on 0.82 p=<0.05 strong
Use of ED with headphones in transport settings 0.75 p=<0.05 strong
Type of headphones 0.71 p=<0.05 strong
Weekly headphones use frequency 0.71 p=<0.05 strong
Installed noise canceling technology 0.70 p=<0.05 strong

among children, adolescents and youth aimed at instiling a
proper attitude towards using mobile electronic devices with
headphones, with such campaigns, in particular, incorporating
the necessary information into curricula [9,10].

Numerous research papers highlight the impact of mobile
electronic devices on the body systems of children, adolescents
and young people. In particular, such devices affect the organ
of sight, neuropsychic systems, musculoskeletal system etc.
[11,12,13].

However, the effects arising from the use of mobile electronic
devices with headphones have not been investigated sufficiently.
Russian research literature offers no evidence-based information
on the safe level of volume and length of use of headphones,
which disallows drawing a complete picture of preventive and
protective measures designed to safeguard the hearing organ
with the modern technological advancements factored in [6, 14].

The effect of sound is cumulative; adverse changes of the
hearing organ accumulate gradually, during exposure to this
harmful factor. The development of hearing loss is associated
with gradual damage to the ear and its deteriorating adaptive
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HYGIENIC ASSESSMENT OF THE ACADEMIC LOAD IN MODERN STUDENTS
Bulycheva EV =

Orenburg State Medical University, Orenburg, Russia

In modern school education, a system, developing high academic loads among schoolchildren, is being formed. The loads pose a serious problem, creating inevitable
medical consequences, and producing a negative effect on the morbidity and structure of the pathology for this group of children and adolescents. Given the
situation, control over the academic load, its rational distribution and initiating supervision over the academic process intensity are relevant. Basic negative factors
of academic process organization were found in the course of academic schedule analysis in 1.728 classes and estimating the academic process intensity during
3.500 lessons. The maximum non-conformities to hygienic standards were found in high school students from cities. It was established that a weekly academic
load was exceeded after school owing to extended learning activities, and irrational distribution of a weekly academic load because of difficult subjects. Intellectual,
sensory and emotional loads were the leading criteria of an intense academic process. Highly intense academic load was noted for such school subjects as Russian,
Algebra, Foreign language, Chemistry and Geometry. The same subjects are taught in different major classes with a various degree of intensity. This required scored
correction of how difficult the subjects are in senior major classes.
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Compliance with ethical standards: Minutes of the Meeting of the Local Ethics Committee of the Orenburg State Medical University No. 217 as of January 17, 2019.

><] Correspondence should be addressed: Ekaterina V. Bulycheva
ul. Sovetskaya, 6, Orenburg, 460000, Russia; e-sosnina@mail.ru

Received: 05.10.2021 Accepted: 23.11.2021 Published online: 30.12.2021
DOI: 10.24075/rbh.2021.025

TMMMEHNYECKAA OLIEHKA YHEBHbIX HATPY30K Y COBPEMEHHbIX YHALLIMXCA

E. B. BynbiHeBa =
OpeHByprekuni rocyAapCTBEHHbIN MeaguUMHCKUA yHBepeunTeT, OpeHbypr, Poccus

B coBpemMeHHOM LLKObHOM 06padoBaHmn hopMmpyeTcst CUCTEMA, MPOrPaMMUPYHOLLIAs BbICOKME YHEOHbIE HAarpPy3Ki Cpean LWKOMBbHMKOB, KOTOPbIE NPeaCTaBNstoT
CcoboW cepbesHyto NPobnemMy B acrnekTe co3haHns HEN30EXXHbIX MEeANLIMHCKIMX NOCNeACTBUIA, HEraTUBHO BAVSA Ha 3a60N1eBaeMOCTb 1 CTPYKTYPY Natonorim
3TON rpynnbl AETCKOrO U MOAPOCTKOBOrO HaceNenuns. B CNOXMBLUMXCS YCOBUSX BaXKHbIM SBAISIETCH KOHTPOMb 3a Y4e6HON Harpy3Kon, paumoHanbHOCTBIO ee
pacnpefeneHns, a Takxxke BHepeHUst KOHTPOSS 3a HaMpPsKEHHOCTLIO y4ebHOro npouecca. AHanma y4ebHbix pacnuncaHuin y 1728 knaccos, a Takke oueHka
HanpPsKEeHHOCTI y4ebHOro npoLiecca Ha 3500 ypokax BbisiBrIa OCHOBHbIE HEraTVBHbIE (hakTOPbl OpraHM3aLmmn y4ebHoro npotiecca. MakcrmansHoe Konm4ecTBo
HEeCOOTBECTBUI MIMEHNHYECKM TPEOOBAHUAM YCTAHOBEHO Y MOPOLACKUX YHaLLWXCS CTapLLUMX KNAaCCOB. YCTaHOBNEHO MPEBbILLEHME HEAENbHOM YHEOHO Harpy3Kim
BO BHEYPOYHOE BPEMS 3a CHET AOMOSHUTENBbHBIX 3aHATUIA, HEpaLUMOHaIbHOE pacrnpefeneHne HeaenbHoOM yHebHOM Harpy3ku C yHeTOM TPYOAHOCTN NPeaMETOB.
BenoyLmmm kputepsimi, (hopMIPYIOLLIMMA HAMPSPKEHHOCTb YHeOHOrO NpoLecca, ABMSINCh NHTENNEKTyasbHble, CEHCOPHbIE 1 SMOLWIOHANbHbIE HAarpy3ku. Beicokom
HanpPsXXEHHOCTBIO Y4eBHOro MpoLecca XxapakTepr30BaMCh YPOKYM PYCCKOro s3blka, anrebpbl, MHOCTPaHHOIO A3blka, XMMUK, reoMeTpun. OTMeYeHa pasnnyHas
CTeneHb HanPsKEHHOCTU OOHUX U TEX XKe NPeAMETOB, MNPEnoAaloLLIMXCS B Knaccax pasfinyHoro npoduns, YTo TpebyeT KOPPEeKTUPOBKM BanibHOM OLEHKN
TPYAHOCTV NPEOMETOB B CTApLUMX MPOMUIIBbHBIX Knaccax.

KrntoyeBble cnoBa: yyallumecss, LKOMbHUKK, y4ebHOe pacrncaHvie, yHebHas Harpyska
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Under conditions of educational renewal, increased scope of
academic information, constant modernization of academic
programs, and active use of electronic educational tools it’s
important to preserve the working capacity of students and
mitigate a negative effect produced by the mentioned factors
on neuropsychological profiles of students [1]. Non-rational
organization of an academic process is especially important for
students’ health due to its duration, regularity and complexity of
its action [2]. Thus, rational planning of an academic day is an
important basis which allows balancing between the process
of education and processes restoring students’ physical and
mental functions [3].

The purpose is to provide a hygienic assessment of
academic loads in students of modern institutions of general
education.

PATIENTS AND METHODS

Hygienic assessment of academic loads is provided by way
of determining the level of a weekly academic load, rational
drafting of academic schedules in accordance with the Sanitary
Rules and Regulations 1.2.3685-21 in 280 classes of primary
school, 869 classes of secondary school, and 579 classes
of high school. To estimate the intensity of education, the
academic process intensity was assessed during 3,500 lessons
at municipal and village schools using a natural experiment with
chronometry. It corresponded to the Federal recommendations
of rendering medical aid to students ®P POLLIYM3-16-2015
(version 1.1) ‘Hygienic Assessment of Learning Activity Intensity’.

Statistical analysis of the obtained data was done using MS
Excel spreadsheets, Statistica 9 computer programme, and
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Fig. 1. Indicators of a weekly academic load in schoolchildren from cities and villages

SPSS (Statistical Package for the Social Sciences) program for
Windows XP. Statistical processing of the obtained data was
performed using standard methods of variation statistics and
calculating arithmetic means (M), standard deviations (&), mean
error in the arithmetic average (m), as preliminary examination
of distribution of random values, that correspond to the
analyzed values, has revealed their conformity with the normal
distribution law (x —square was used as a fitting criterion). To find
statistically significant differences, the parametric method (t-test
method) with calculation of a non-sampling error and Student’s
coefficient and non-parametric method with a Mann-Whitney
test were used in the compared groups.

STUDY OUTCOMES

Compliance with an academic load is an important factor of
fatigue prevention in the course of both an academic day and
academic week; it is established in every examined school (Fig. 1).
At the same time, analysis of weekly extracurricular activity in
the form of out-of-school activities, zero lessons, and facultative
studies demonstrated that in senior students the accepted values
were exceeded by a factor of 1.5 (Fig. 2). The maximum excess
up to 18.6+1.5 hours per week in relation to hygienic standards
was found in senior students of municipal schools.
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A distinctive feature of modern school education is that it is
successful when mental activity of students is intensified in the
lack of school hours along with an active use of information and
communication training aids, actual use of a working schedule
significantly different from the agreed one, which doesn’t take
into account the physiological features of a changed working
capacity during an academic day or week in students. It
is established that in 35.8+0.04% municipal classes and
23.7+0.03% rural classes, the schedules are compiled in a
non-rational way, where the maximum non-correspondence to
hygienic standards is found in schedules of 64.5+0.06% senior
grades (Fig. 3).

Academic days with the largest and smallest total scores
of academic subject difficulty in the form of double-peaked
and single-peaked curves were alternated in 33.2+0.04% of
analyzed scheduls of municipal schools and in 34.3+0.04%
schedules of rural schools (table 1).

It was established that 66.8% municipal and 65.7% rural
schedules were irrationally developed. In students of secondary
and high schools, a maximum number of schedules not
corresponding to the requirements has been developed. Thus,
in 38.5+0.06% schedules of secondary municipal school
students, the maximum total scoring load was determined both
during warming-up and impaired productivity; in 36.3+0.06%
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Table 1. Indicators of developing a rational schedule (P+op%)
Schedule
of primary school of secondary school of high school all grades
Indicators
city village city village city village city village
n=45 n=30 n=60 n=40 n=64 n=38 n=169 n=108
rationality indicators
Double-peaked or single-peaked distribution 85,6 88,3 12,5 10,7 1,6 3,8 33,2 34,3
of a total weekly scoring load +0,04 +0,06 +0,03 +0,05 +0,04 +0,08 +0,04 +0,04
irrationality indicators
Maximum total scoring load while warming-u 3.5 32 22,1 22,2 36,3 541 25,6 80,1
9 9-up +0,03 +0,02 +0,05 +0,06 +0,06 +0,08 +0,03 +0,04
Maximum total scoring load during impaired 2,6 1,7 26,9 33,4 25,4 20,2 11,7 10,4
productivity +0,02 +0,02 +0,06 +0,07 +0,05 +0,06 +0,02 +0,03
gﬂci’gg‘u‘fg"vﬁﬁ fv‘;‘:;rl‘gg"’j; gﬁétzzrisrfgme 8,3 6,8 38,5 33,7 36,7 21,9 29,5 252
) : o +0,04 +0,04 +0,06 +0,07 +0,06 +0,07 +0,03 +0,04
impaired productivity
TOTAL (%) 100 100 100 100 100 100 100 100

and 54.1+0.08% schedules of high municipal and rural schools,
the maximum total scoring load was found during warming-
up. In 36.7+0.06% of high municipal school schedules, the
maximum total scoring load was additionally found during
warming-up. In 36.7+0.06% of high municipal school
schedules, the maximum total scoring load was determined
both during the warming-up period, and impaired productivity.

A potential reserve of educational process organization
health-saving constituent, consisting not only in a hygienically
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optimal schedule structure, but also in the intensity rate of
lessons, which supports high capacity for work, optimal
body functioning, lack of excessive fatigue and harmonious
development of schoolchildren [4]. In municipal students,
academic activity was first-degree and intense (class 3.1),
amounting to 2.9+0.05 points, due to first-degree intense
intellectual load (3.3+0.01 points), sensory load (3.2+0.07
points), monotonicity (3.6+0.03 points) and regimen (2.9+0.05
points) of academic work (table 2). In schoolchildren from
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Table 2. Indicators of intense academic activity in schoolchildren from cities and villages (in points)

Indicators and criteria of intensity Schoolchildren from cities Schoolchildren from villages
points intensity class points intensity class
1. Intellectual load:
1.1. Scope of work 3.5+0.05 3.1 2.9+0,03* 3.1
1.2. Comprehension of signals and their assessment 3.8+0.02 3.2 2.6+0.02* 3.1
1.3. Distribution of functions by the degree of a task complexity 2.0+0.05 2 1.8+0.03 2
1.4. Type of the accomplished academic activity 3.8+0.03 3.1 2.5+0.02¢ 2
Overall estimate of intellectual loads 3.3 +0.01 3.1 2.5+0.03" 2
2. Sensory load:
2.1. Duration of focused surveillance (% of time) 3.5+0.05 3.1 3.2+0.02* 3.1
2.2. Density of information messages within 40 minutes of work 3.8+0.02 3.2 3.5+£0.02* 3.1
2.3. Size of a differentiation object depending on the font 3.5+0.03 3.1 2.9+0.05" 3.1
2.4. Type and number of training aids used during lessons 3.6+0.05 3.2 2.5+0.03" 2
2.5. Working with optical devices (% of time) 1.0+0.04 1 1.5+0.02 1
2.6. Observation over video terminal screens 3.5+0.04 3.1 3.3+0.05" 3.1
D o o e e ressan o :
2.8. Load on the vocal apparatus (% of time) 2.8+0.02 3.1 2.4+0.04 2
Overall estimate of sensory loads 3.2+0.07 3.1 2.7+0.5 3.1
3. Emotional load:
3.1. Extent of responsibility for the own activity result 3.5+0.05 3.1 2.8+0.03" 3.1
3.2. Risk level to form a negative situation 1.3+0.02 1 1.5+0.03 1
gf(;pEI:tent of responsibility to form a negative situation for other 1.0+0.02 1 11+0.02 1
g.:r. ;uarlrét;z;%figc;r;f;jct situations associated with learning activity 1.0+0.02 1 1.3+0.03 1
Overall estimate of emotional loads 1.7+0.05 2 1.7+0.03 2
4. Monotonous load:
4.1. A number of elements required to implement a simple task 3.7+0.05 3.2 3.5+0.02 3.1
4.2. Duration of simple tasks (in seconds) 3.6+0.04 3.1 2.5+0.03* 3.1
4.3. Time of active actions (% of time) 3.8+0.25 3.2 2.6+0.03" 3.1
4.4. Monotonicity of academic environment (% of time) 3.3+0.02 3.1 3.1+0.02 3.1
Overall estimate of monotonous loads 3.6+0.03 3.2 2.9+0.03 3.1
5. Working regimen
2;:1ti.vﬁstual duration of academic time considering all types of 3.640.02 3.2 2 640.02* 31
5.2. Academic shifts 1.8+0.06 2 1.5+0.01 1
5.3. Availability and duration of regulated breaks 3.5+0.05 3.1 2.5+0.01* 2
Overall estimate of the working regimen 2.9+0.02 1 2.2+0.02 2
Overall indicator of intensity 2.9+0.05 3.1 2.4+0.03* 2

*p<0,05 to compare the organization of an academic process in rural and municipal schools

villages, the academic activity was acceptable (class 2); with
the overall estimate being 2.4+0.03 points, and first-degree
intensity was established based on two criteria only such as
sensory load (2.7+0.5 points) and academic work monotonicity
(2.9+0.083 points).

In municipal students, 6 indicators were estimated as
intense second-degree indicators (class 3.2.), including 1
indicator of intellectual load such as ‘signal perception and
estimation’ (3.8+0.02 points); 2 indicators of sensory load
such as ‘density of information messages within 40 minutes
of work’ (8.8+0.02 points); ‘type and number of training aids
used during a lesson’ (3.6+0.05 points); 2 indicators of work
monotonicity such as ‘a number of elements required to
implement a simple task’ (3.7+0.05 points) and ‘time of active
actions’ (3.8+0.25 points); and 1 indicator of academic working
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regimen such as ‘actual duration of academic time considering
all types of activity’ (3.6+0.02 points). In students from villages,
no indicators of second-degree intensity were found out.

In the students of the 5" grade, the maximum class of
academic activity intensity (class 3.2.) was set for algebra
(3.7+0.10 points) due to intense 2-degree (class 3.2.)
intellectual load (3.8+0.10 points), sensory load (3.7+0.12
points) and intense subject-related academic activity with
1-degree monotonicity (3.2+0.10 points) (Table 3).

In students of the 10" grades, intense second-degree
academic activity was also set for literature (3.7+0.10 points)
due to intense 2-degree sensory load (3.8+0.10 points) and
working regimen (3.7+0.10 points) and intense 1-degree
work monotonicity (3.3+0.11 points); and for algebra
(8.7+0.11 points) due to intense 2-degree sensory load
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Table 3. Intensity of academic activity in schoolchildren by school subjects (intensity class/ M+m in points)

Grades
Subject | Indicator of intensity
Grade 5 Grade 6 Grade 7 Grade 8 Grade 9 Grade 10 Grade 11
3.2 3.1 2 2 2 3.1 3.2
Intellectual load
3.7+0.10 2.8+0.10 2.4+0.12 2.1+£0.10 2.2+0.10 3.3+0.11 3.8+0.10
2 2 3.1 2 2 3.1 3.1
Sensory load
2.4+0.11 1.9+0.10 3.3+0.10 1.8+0.12 1.7+0.10 2.8+0.12 2.9+0.10
3.1 2 2 2 2 2 3.1
c Emotional load
'% 3.5+0.13 1.7+0.10 2.1+0.11 1.9+0.11 2.4+0.12 2.3+0.10 2.8+0.12
2 3.4 3.1 2 2 2 3.4 3.2
Monotonicity
2.8+0.10 3.4+0.12 1.8+0.11 2.1+£0.10 1.9+0.12 3.4+0.10 3.8+0.11
3.1 2 2 2 3.1 3.1 3.2
Working regimen
3.4+0.12 2.4+0.10 2.1+0.11 1.7+0.12 2.9+0.11 3.8+0.12 3.9+0.10
3.1 2 2 2 2 3.1 3.2
Overall estimate
3.2+0.11 2.3+0.10 2.2+0.11 1.9+0.10 2.1+0.11 3.1+£0.10 3.7+0.11
2 3.1 2 2 2 2 2
Intellectual load
2.3+0.11 3.0+0.11 1.9+0.10 1.8+0.11 2.3+£0.10 1.9+0.12 2.4+0.10
3.1 3.1 &l 3.1 &l 3.2 812
Sensory load
3.3+0.11 3.1+0.10 2.8+0.10 3.0+0.11 3.3+0.12 3.8+0.10 3.9+0.11
2 2 2 2 2 2 3.1
2] Emotional load
% 2.3+0.10 1.8+0.12 1.8+£0.10 1.6+0.12 2.1+0.11 2.0+£0.10 3.3+0.12
g 3.1 2 2 2 2 3.1 3.1
— Monotonicity
2.9+0.10 2.3+0.10 1.8+0.11 2.2+0.11 1.7+0.10 2.7£0.12 3.1+0.11
2 2 2 2 2 3.2 3.2
Working regimen
2.1+0.11 1.8+0.10 1.6+£0.12 1.9+0.12 1.7+0.12 3.7+0.10 3.8+0.10
3.1 2 2 2 2 3.2 3.2
Overall estimate
2.6+0.10 2.4+0.11 1.9+0.10 2.1+0.11 2.2+0.11 3.7+0.10 3.8+0.11
3.2 3.2 3.1 3.1 3.1 3.1 3.1
Intellectual load
3.8+0.10 3.5+0.11 2.8+0.12 2.6+0.10 3.3+0.11 3.3+0.11 3.4+0.10
3.2 3.2 31 3.1 3. 3.2 31
Sensory load
3.7+0.12 3.6+0.10 3.8+0.11 2.7+0.10 3.0+0.12 3.7+0.12 3.4+0.11
2 2 2 2 2 2 3.2
Emotional load
© 1.9+0.12 1.8+0.10 1.7£0.12 2.1£0.10 2.0+0.12 2.4+0.11 3.8+0.10
el
S 3.1 2 2 2 2 2 3.2
< Monotonicity
3.2+0.10 2.1£0.12 1.9+0.12 1.6+0.11 2.1+0.12 2.3+0.12 3.7+0.12
2 2 2 2 2 3.1 3.2
Working regimen
1.9+0.10 2.1£0.11 1.7+£0.10 1.8+0.12 1.6+0.12 3.3+0.12 3.7+0.10
3.2 3.1 3.1 3.1 3.1 3.2 3.2
Overall estimate
3.7+0.10 2.7+0.11 2.6+0.12 2.8+0.10 2.6+0.10 3.7+0.11 3.6+0.11
3.2 3.1 2 2 2 3.1 3.
Intellectual load
3.8+0.10 3.4+0.11 2.2+0.10 1.8+0.12 1.7+£0.10 2.8+0.10 3.4+0.12
3.1 3.1 3.1 3.1 3.1 3.1 3.2
Sensory load
2.8+0.12 2.9+0.11 2.6+0.10 3.1+£0.12 3.3+0.10 3.2+0.12 3.8+0.10
2 2 2 2 2 2 3.2
> Emotional load
® 2.2+0.10 1.8+0.11 2.3+0.10 1.8+0.11 1.7+0.10 2.1£0.12 3.8+0.10
£
8 2 2 2 2 2 3.1 3.1
o Monotonicity
1.8+0.11 1.9+0.10 1.6+£0.12 1.8+0.10 1.7+0.11 3.4+0.10 3.3+0.10
2 2 2 2 2 3.1 3:2
Working regimen
2.3+0.10 2.1+£0.10 1.9+0.12 2.1+0.11 1.9+0.10 3.4+0.10 3.7+0.12
3.1 3.1 2 2 2 3.1 3.2
Overall estimate
2.8+0.10 2.6+0.11 2.1+0.11 2.0+£0.10 2.1+0.11 2.9+0.10 3.7+0.11
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Table 3 cont.

Grades
Subject | Indicator of intensity
Grade 5 Grade 6 Grade 7 Grade 8 Grade 9 Grade 10 Grade 11
2 2 2 2 2 2 2
Intellectual load
1.8+0.10 1.6+0.11 1.7+0.10 1.7+0.11 2.4+0.11 2.2+0.12 2.2+0.11
3.1 2 2 2 2 3.1 3.1
Sensory load
3.3+0.12 2.1+0.12 1.8+0.12 1.9+0.11 1.7+0.10 2.8+0.11 3.4+0.10
2 2 2 2 2 2 3.1
- Emotional load
S 2.4+0.12 1.7+0.10 1.9+0.10 1.6+0.11 2.2+0.12 2.1+0.11 3.2+0.10
2 2 2 2 2 2 2 2
Monotonicity
2.3£0.10 1.6+0.10 1.7+0.11 2.0£0.10 2.2+0.10 2.3£0.12 2.4+0.10
2 2 2 2 2 3.1 3.1
Working regimen
1.9+0.12 2.0£0.12 1.7+£0.10 1.7+0.12 1.9+0.12 2.9+0.10 3.3+£0.10
2 2 2 2 2 3.1 3.1
Overall estimate
2.3+£0.12 1.8+0.11 1.7+0.11 1.8+0.10 2.1£0.10 2.6+0.11 2.9+0.10
3.1 3.1 2 2 2 3.1 3.1
Intellectual load
3.0£0.12 2.9+0.10 1.7+£0.12 1.8+0.10 1.6+0.11 2.9+0.10 3.2+0.10
2 2 2 2 2 3.1 3.1
Sensory load
1.9+0.10 1.7+0.11 1.7+£0.12 1.6+0.10 1.8+0.11 3.3£0.12 3.4+0.10
2 2 2 2 2 2 3.1
fa Emotional load
@ 1.8+0.10 1.6+0.11 1.6+0.10 1.7+0.12 1.7+£0.10 1.8+0.11 3.4+0.12
IS
2 3.1 2 2 2 2 2 3.1
(@] Monotonicity
2.9+0.11 2.4+0.11 1.9+0.12 2.2+0.10 1.8+0.11 2.1+0.11 3.1£0.10
2 2 2 2 2 3.1 3.1
Working regimen
2.4+0.10 1.9+0.11 1.9+0.10 2.1+0.12 1.8+0.12 3.2+0.11 3.4+0.10
3.1 2 2 2 2 3.1 3.1
Overall estimate
2.8+0.10 2.1+0.11 1.8+0.11 1.9+0.10 1.7+0.11 2.7+0.12 3.3+0.11
2 2 2 2 2 3.1 3.1
Intellectual load
2.3+0.10 2.2+0.11 2.3+0.12 2.1+0.10 2.4+0.10 2.7+0.12 3.1+£0.12
3.1 3.1 3.1 3.1 3.1 3.1 3.2
Sensory load
3.3+0.12 3.2+0.10 3.2+0.11 3.1+0.10 3.1+£0.12 3.4+0.10 3.8+0.10
2 2 2 2 2 2 3.1
- Emotional load
S 1.8+0.10 1.7+0.10 1.7+£0.12 1.6+0.10 1.7+0.11 1.9+0.10 3.1+£0.10
2 2 2 2 2 2 2 2
Monotonicity
1.6+0.10 1.7+0.11 1.6+0.11 1.8+0.10 1.8+0.12 1.6+0.12 1.9+0.10
2 2 2 2 2 3.1 3.2
Working regimen
1.9+0.10 1.8+0.10 1.8+0.12 1.7+0.12 1.6+0.10 2.8+0.10 3.7+0.10
2 2 2 2 2 3.1 3.1
Overall estimate
2.2+0.10 2.2+0.11 2.1+0.11 2.1+0.10 2.1£0.12 2.6+0.11 3.1+£0.10
3.1 3.1 3.1 3.1 2 3.1 2
Intellectual load
2.8+0.10 2.8+0.11 2.9+0.10 3.1+£0.10 2.4+0.10 2.6+0.11 2.5+0.10
3 3.1 3. 3.1 3.1 3.1 3
Sensory load
3.3+0.12 2.7+0.10 2.8+0.12 3.3+0.11 2.9+0.10 2.9+0.11 3.4+0.10
(0]
2 31 3.1 31 3.1 < 3.1 3.1
2 Emotional load
= 2.1+0.10 2.2+0.11 2.1+0.11 2.3+0.10 3.1+0.10 3.3+0.11 3.3+0.10
5 &l 3.1 &l 3.1 &l 3.1 3.1
° Monotonicity
E 3.1+0.11 2.9+0.12 2.8+0.10 2.8+0.11 3.2+0.12 3.2+0.10 3.3+0.10
852 3.1 &l 3.1 &l 3.2 812
Working regimen
3.8+0.10 3.5+0.10 3.4+0.10 2.9+0.10 3.1+0.10 3.8+0.12 3.8+0.11
3.1 3.1 3.1 3.1 3.1 3.1 3.2
Overall estimate
3.0+0.11 2.8+0.11 2.8+0.10 2.9+0.10 2.9+0.11 3.2+0.11 3.3+0.10

- intense —1 and 2-degree academic activity (class 3.1., 3.2)
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Fig. 4. Intensity of school subjects depending on specialization
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Table 4. Correction factors to rank the difficulty of the subjects studied in high school

Score (ranked by difficulty) Specialization-based correction factors Score (ranked by difficulty) based on correction factors
School subjects thgl ggﬁ;;c:;r%cuele\glghnd '::;hgz; ast||§: aggeé?gégy Humanities '\::éh:hmyitif; Chemistry and Humanities
Regulations 1.2.3685-21) Major Major Major Major Biology Major Major
Physics 13 1.0 0.50 0.50 13 7 7
Geometry 8 1.0 0.46 0.46 8 4 4
Algebra 7 1.0 0.45 0.45 7 3 3
Chemistry 12 0.54 1.0 0.54 6 12 6
Biology 7 0.71 1.0 0.71 5 7 5
Russian 6 0.70 0.70 1.0 4 4 6
Literature 7 0.50 0.50 1.0 4 4 7
History 10 0.5 0.5 1.0 5 5 10
Social science 5 0.48 0.48 2.0 2 2 10

(8.7+0.12 points) and intense 1-degree intellectual load
(8.3+0.11 points) and working regimen (3.3+0.12 points).

In students of the 11" grades, intense 2-degree academic
activity was observed for 5 subjects such as the Russian
language (3.7+0.11 points), literature (3.8+0.11 points), algebra
(8.6+0.11 points), geometry (3.7+0.11 points) and a foreign
language (3.3+0.10 points). As far as the examined subjects
for the 11" grade students go, intense academic activity for
every indicator such as intellectual, sensory, emotional loads,
monotonicity and academic labor regimen corresponded to
class 3 only (which is intense). This shows an increased risk
of unfavorable effect produced by a highly intense academic
process on the organisms of the 11" grade students.

The obtained data partially correspond to the scale
measuring the difficulty of school subjects. This is probably
because the rate of the subject difficulty is universal and is not
associated with the rate of difficulty for teaching depending on
specialization, as high school teachers in general educational
institutions note that it’s the specialization that defines the
degree of subject difficulty. Thus, classes specializing in
chemistry and biology offer a more difficult course of biology as
compared to classes specializing in mathematics and physics.
This assumption was confirmed in the comparative analysis of
subject-associated academic activity intensity depending on
specialization (Fig. 4). Thus, intensity of major subjects was
1.6-2.2 times higher than the one of the same subjects in non-
major classes.

Considering the above, an important hygienic issue of
scientific justification of a differentiated approach defining
difficulties of subjects depending on specialization in high
school is becoming obvious. Therefore, it is suggested that
correction factors need to be used, taking into account the
frequency in difference between the subject intensity depending
on specialization. This will enable more rational practical
development of a schedule, considering a real difficulty of
subjects depending on specialization (Table 4).

DISCUSSION

In many studies, the problem of students’ health preservation
is associated with academic loads, their rational distribution
and occurrence of new risk factors such as use of electronic
training aids [1-4].

The data about the correspondence of academic
loads within a week to hygienic standards basically do not
correspond to the published data of other authors [5]. This is
probably because in this study a differentiated approach was
used to estimate a weekly academic load during and after
class time, but not their overall estimate. If a number of hours
didn’t exceed the permissible levels during class time, then
the academic load in high school students analyzed after class
exceeded the regulated scope by a factor of 1.5. According
to published data, a high academic load after class can be
explained by active and deep study of certain subjects and
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active attendance of extracurricular activities by a significant
number of high school students [6-7].

The problem of non-rational distribution of a weekly
academic load depending on subject difficulty corresponds to
other authors’ data, whereas systematic publications of these
results denote immediacy of the issue [8-10].

The issue of academic process intensification has been
increasingly focused lately. It is believed to be an important
factor resulting in development of fatigue, stress-induced
functional disturbances of organs and systems, disturbed
physical development and chronic pathology in senior
schoolchildren [11-16]. The academic process established
intensity is significantly dependent on intellectual, sensory and
emotional loads. The academic process intensity is higher in
municipal students than in those from villages. Intensity data
about the entire academic process and separate subjects are
compliant with data of other researchers [7]. In this research, it
was attempted to compare subject difficulties and the academic
process intensity for the first time. It is known that students
of the 10" grades start specializing in certain subjects, and
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in classes with different specialization the same subjects are
studied with different intensity. This hypothesis was reflected in
the cited data and determined the perspective of studying the
real difficulty of subjects in high school and scientific justification
of school subject scoring correction.

CONCLUSION

Organization of an academic process in modern educational
institutions is characterized by increased duration of
extracurricular activity, especially among high school students,
non-rational development of schedules without taking into
account the dynamics of the physiological curve of working
capacity, high intensity of academic activity due to intellectual
and sensory loads against the background of monotonous and
non-rational organizational regimen of academic activity. The
mentioned facts can be risk factors of fatigue development
and augmentation in students, whereas the fatigue itself can
be predictor of health deterioration, especially when digital
educational environment is being implemented actively.
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NUTRITIONAL STATUS AND LIFE SPAN OF HUMANS
Skrebneva AV, Melikhova EP B, Vasil’'yeva MV
Burdenko Voronezh State Medical University, Voronezh, Russia

Social factors such as bad living conditions, harmful labor conditions, low quality of medicine, loss of social contacts, etc., and lifestyle factors such as mal- and
over-nutrition, hypodynamia, bad habits, etc. are the main issues of premature ageing. In this article, the alimentary factor such as the risk of premature ageing has
been considered from the point of view of over- and malnutrition (protein-energy undernutrition) and its influence on the rate of ageing. The effect of overnutrition
has been examined in the literature review of Russian and foreign investigators. Scientific publications show that one alimentary factor can be used to produce a
significant influence on life span and frequency of some degenerative diseases. The relationship between malnutrition in the older population and biological age
has been evaluated. 408 those surveyed from the city of Voronezh aged 55 to 70 were included into the study. The examination was nonrecurrent. The biological
age of those surveyed was determined using the method by V. P. Voitenko. Malnutrition was assessed with the MNA (Mini Nutritional Assessment) tool. Malnutrition
is observed among 2.2% of elderly patients, 58.8% of those surveyed are at risk for malnutrition, whereas 39% of them have a normal alimentary status. It is
established that the biological age is correlated with the alimentary status. Statistically significant differences are found in the mean group values of the biological
age in the subgroup of people with a normal alimentary status in relation to the subgroup of people with a risk for malnutrition (p<0.05): the values were 56+1.7 and
64+1.4, respectively. The publication shows a direct and indirect influence of the alimentary status (both overnutrition, and malnutrition) on the rate of senescence.
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MULLIEBON CTATYC U NMPOAO/IXUTESIbHOCTb XXU3HWU YEJIOBEKA

A. B. CkpebHesa, E. M. Menvxosa >, M. B. Bacunbesa
BopoHexxckui rocynapCTBeHHbIn MeAMLIMHCKIIA yHBepcuTeT uM. H. H. BypaeHko, r. BopoHex, Poccus

Cpenu NpuHnH NPeXAeBPEMEHHOIO CTapeHnst Ha MepBOM MeCTe CTOST coLmalbHble (hakTopb (MOXVE XXU3HEHHbIe YCNOBUS, BpeaHble YCNOBUS TPyAa, HU3KOe
Ka4eCTBO MeAMLVHbI, MOTEPS COLMANTBHBIX KOHTAKTOB ¥ MHOTOe ApYroe) 1 (DakTopbl 06pasa »KW3HW: HEAOCTAaTO4HOE N M30bITOYHOE MUTaHWe, MMNoAMHaMIS,
Hanm4ve BpeaHbIX NpuvBbIYeK 1 T. 4. B gaHHOM paboTe Takon anvMeHTapHbI (hakTop, Kak PUCK MPEXAEBPEMEHHOrO CTapeHNsi, PACCMOTPEH C ABYX MO3ULNN:
N36bITOYHOTO U HEAOCTATOYHOIO (BENKOBO-3HEPreTUHeCKast HEAOCTATOYHOCTL) MUTAHNS U Ero BAVSIHUS Ha TEMM CTapeHust opraHnamMa. BnvsiHne n3bbiro4Horo
NUTaHNA N3y4eHO B pesynbTaTte MPOBEAEHHOrO INTePaTyPHOrO 0630pa POCCUMICKIX 1 3apybexkHbIX nccneaoBatenen. PaboTbl MOKasbiBaOT, YTO MPU MOMOLLM
OfHOMo aMMEHTapPHOro (hakTopa MOXHO B 3HAYUTENbHOW Mepe BO3AENCTBOBATb Ha MPOAOMKUTENBHOCTb >KU3HWM M HaCTOTy HEKOTOPbIX 3aboneBaHuii
[lereHepaTBHOIO xapakTepa. Hamv npoBefeHa oLieHka B3aMMOCBA3UN MeXOy HEAOCTATOYHOCTBIO MUTaHWS MOXWUMBLIX NOAEN 1 BUONOMMHECKVIM BO3PACTOM.
B nccnepoBaHnn npuHsinv ydactve 408 pecnoHaeHToB B Bo3pacTe oT 55 o 70 neT, npoxvearolLmx B . BopoHexxke. ObcnefoBaHve b0 eauHOBPEMEHHBIM.
Brionormnyeckunii BO3pacT pecnoHAeHTOB oLeHvBanca metogom B. M. BoiTeHko. AHanma3 HeqoCTaTOYHOCTV MUTaHVS MPOBOAWAM C UCMONb30BaHNEM aHKETbI
«Kpatkas oueHka nutaHus» (MNA — MiniNutritionalAssessment). 2,2% NoXunbix NoAen UMetoT HeLOCTaTO4HOE MTaHve, 58,8% PecnoHAEHTOB — PUCK Pas3BUTUS
HEe[oCTaToO4HOro MinTaHns, 39% — HOPMasbHbIN MULLIEBON CTaTYC. YCTaHOBEHO, YTO BMONOrMHYECKMA BO3PACT KOPPEMMPYET C MULLIEBBIM CTaTyCcoM. [lony4eHbl
CTaTUCTUYECKM 3HAYVMbIE PA3INYUS B CPEOHErPYMMOBbIX 3HAYEHNSIX BUONIOrMHYECKOro BO3pacTa B MOArpynne L, UMEIOLLMX HOPMasbHbI MLLEBON CTaTyC Mo
OTHOLLEHWIO K Mogrpynne v, MMErOLLMX PUCK PasBUTUS HeAOCTaTOHHOCTU NuTaHua (p<0,05): nokasatenu coctasunmn 56+1,7 n 64+1,4 roga COOTBETCTBEHHO.
B paboTe nokasaHo MpsiMoe M KOCBEHHOE BAVSIHIE MULLIEBOMO CTATyCa, MPUYeM Kak U30bITOYHOIO, Tak 1 HEAOCTATOYHOIO, Ha CKOPOCTL MPOLIecca CTapeHuns
opraHmama.

KnioueBble cnosa: I'II/ILLI,eBOI7I CTaTyC, NPOAOIDKNTENBHOCTL XXU3HW, NMTaHne, CTapeHne, O1oNorN4ecKIii BO3pacT
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1 06paboTka matepuana, HanvcaHve Tekcta, CkpebHesa A. B. — ctatucTudeckas obpabotka, Menuxosa E. 1. — pegaktvposaHue.

CobniofeHne 3TUHECKNX CTaHAAPTOB: yyacTvie Gbilo AO6POBOSBHLIM, BCe obcneayemble MOAMmMcani MHPOPMUPOBaHHOE Coracue nepeq BKIYeHneM
B VICCNefoBaHvie.

><] Onsa koppecnoHaeHuuu: Mennxosa EkatepuHa MNeTpoBHa
yn. YentockmHues, A.101A, 123, 1. BopoHex, 396006, Poccuisi; Katerina.2109@mail.ru

Crarbs noctynuna: 07.10.2021 CtaTtbsi NpuHsTa K neyaru: 25.11.2021 Ony6nukoBaHa oHnaiH: 30.12.2021

DOI: 10.24075/rbh.2021.027

The issue of comprehending the nature of senescence, its  6]. From the point of view of modern science, ageing should
warnings and possibility of life prolongation has been receiving  be considered as a constant and inevitable process, starting
the attention of revered scientists for a long time (I. I. Mechnikov,  soon after the individual’s growth is over, and in some cases
A. A. Bogomolets, A. Steinach, S. Voronov, V. N. Anisimov,  even earlier. Ageing is not typical of the last third part of our
V. N. Shabalin, V. Kh. Khavinson, O. N. Tkacheva, etc.) [1- life, as it is with us during the entire life. Morphological and
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functional involution of many organs, occurring during the life,
results in significantly decreased accustomization and reduced
capability of regulatory mechanisms to support the internal
environment consistency. A series of experiments has shown,
that simultaneous to establishment of the general character
of senescence phenomena, in some cases the rate of ageing
can be significantly influenced and slowed down. Ecological
factors capable to accelerate or slow down the ageing process
are found.

Many degenerative diseases, which are currently
manifested at a very early age, represent just premature ageing
of certain systems of organs, which is just a reaction to modern
conditions of life [7]. It is possible that the conditions stopped
corresponding to the ecological optimum, to which a human
was slowly adapted during the long-term evolution.

Nutrition is a factor that determines the life span. Non-
rational nutrition is one of the basic reasons for an increased
senescence rate of a body. Elderly people commonly consume
less proteins and energy as compared to the younger ones.
With age, the gastrointestinal tract undergoes certain changes
such as reduced strength of contraction, failure of the sphincter
to effectively relax for the intestine; atrophy, delay in motor
activity, reduced gastric acid secretion for the stomach;
malabsorption of D-xylose, large amount of fats, vitamin D, folic
acid, calcium and zinc for the small intestine; atrophy of the
muscle segment, increased amount of collagen and elastane,
increased time of food transition for the large intestine; atrophy
of the gland, increased diameter of the glands for the pancreas;
reduced reaction to cholecystokinin, increased bile lithogenicity
for the gallbladder. Consequently, individualized nutrition is
required with age, taking into account metabolic profiles and
condition of separate organs and systems [8].

According to A. Yu. Baranovsky and L. |. Nazarenko,
in protein malnutrition of people over 60 years of age, the
biological age can exceed the calendar one by 40% and more.
In too high calorie diet predominantly due to carbohydrates
in people aged over 60, the biological age can exceed the
calendar one by 50% and more [9].

Thus, the purpose of our publication is to study the influence
of mal- and overnutrition on human body ageing.

MATERIALS AND METHODS

The study object includes population older than working age
from the city of Voronezh. All study participants were informed
about the purpose and course of the work. Those surveyed
aged 55 to 70 who signed the informed consent were included
into the study.

The study object is the alimentary status as the factor
influencing life span. For the study, a sample size was calculated
based on A. M. Merkov’s formula (1962) with a known number
of observations in a population:

_ PN \where
B prepet)

n — the minimum sample size;

N — the number of a general population;

p — the probability value of the studied phenomenon (it is not
known in this case, that’s why it was estimated to be equal
to the maximum possible value or 50%), the sign rate in the
aggregate;

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

A — margin of a value error (5%);

q — the value of optionality (100-p).

The values of t and A are selected to follow the high
confidence of survey results (95% cases in case of an
admissible error of +5%).

On 01.01.2021, the general population (N) of the elderly
from the city of Voronezh was 490 thousand people:

_ (50x50x22x49000)
" = ~490000x52+50x50x27) ~ 100

Thus, the study can be considered representative, as the
number of participating elderly people in the city of Voronezh
was at least 400 people.

The biological age was determined using the method
by V. P. Voitenko defining the ageing rate of a human
being [10]. Certain measurements such as SBP, BP (with
a tonometer), pulse pressure (PP) (difference between SBP
and BP), body mass in kg, statistical balancing in seconds,
and timed inspiratory capacity in seconds should be taken
in the one surveyed. The heart rate (HR) is measured when
standing on the left leg, with closed eyes, hands down,
with no shoes (done thrice, the best option is chosen).
During the breath-holding test a patient takes a deep
breath and holds it; the results are measured in seconds.
Consequently, the one surveyed fills in the Health Self-
Assessment Inventory (HSAI), which has 29 questions. The
obtained data are used to calculate the actual (ABA) and
proper (PBA) biological age by formulas different for men
and women (formulas 1-4).

ABA, g men = —1.463+0.415PP+0.248"BW+0.694*HSAI-0.14HR 1)
ABA,., = 26.985+0.215*SBP-0.149"IBH (inspiration breath hold)
+0.723*HSAI-0.151*HR ©@
PBA, omen =0 .581°RA (real age)+17.24 )
PBA,., = 0.629'RA+18.56 @)

The rate of human ageing is assessed based on the
obtained results. Thus, if the difference between ABA and PBA
is 0, then the ageing rate corresponds to statistical standards.
If the difference exceeds 0, the ageing rate is increased
(pathological type of ageing), if it is less than 0, then it is slowed
down (decelerated type of ageing).

The Mini Nutritional Assessment (MNA) tool was used to
assess malnutrition in participants. The questionary was utilized
to assess the nutritional status recommended by the European
Association of Clinical Nutrition (ESPEN), and to assess and
screen patients with a risk for malnutrition in the elderly [11].
The questionary consists of two (screening and rating) parts.
The screening part consists of 6 questions with 14 maximum
score possible. The second part of the questionary, or the
rating one, is used when the score is 11 or less. Taking into
consideration the accumulated scoring, the nutritional status
can be concluded. If the score is 24.0 or more, the nutritional
status is normal, the score of 17.0-23.5 denotes the risk
of malnutrition, whereas the score of 17.0 and less means
insignificant (poor) nutrition.

Literature was reviewed to study the effect of the alimentary
factor on premature ageing.

The data were processed using Microsoft Excel 2013.
Correlation analysis of the interrelation between the biological
age and nutritional status was performed.

To process the values, parametric methods estimating the
validity of statistical study results were utilized based on the use
of a mean deviation (m =T)’ mean error in the difference
between the values of the two groups (M. = Vm2+m,2) and
estimation of the statistical significance between the mean
group values based on Student’s t-test.
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STUDY OUTCOMES

The influence of nutrition on the biological age of the elderly
was assessed and analyzed. 408 of those surveyed from
the city of Voronezh aged 55 to 70 participated in the study.
According to the results obtained during the survey of the
nutritional issue, it was found out that 2.2% of the elderly have
insufficient nutrition, 58.8% are at risk for malnutrition, and 39%
possess a normal nutritional status.

In the performed study it was found out that the biological
age is correlated with the nutritional status. The lowest values
of the biological age are typical of the people with a normal
nutritional status. In the group with malnutrition, no significant
difference in the values was found in the course of a statistical
analysis due to a small sample (9 people), large variance and
significant error of the mean (m+6.2).

Statistically significant differences in the mean group values
of the biological age were obtained in the subgroup of people
with a normal nutritional status as compared with the subgroup
of people at risk for malnutrition (p<0.05): the values were
56+1.7 and 64+1.4, respectively (table).

The obtained data require a subsequent analysis of the
condition of those participants with the risk of malnutrition
in order to find the reasons for its development and possible
successful correction.

Thus, malnutrition produces an influence on a human’s life
time. The elderly people with a catabolic stress due to chronic
diseases, traumas and age, reduced physical activity and
sarcopenia have a critical need in increased and optimized
consumption of proteins.

However, the results obtained during the analysis of
scientific data from Russian and foreign studies have shown
that an excessive amount of food is a factor of premature
ageing.

DISCUSSION OF RESULTS

In his works examining the effect produced by the alimentary
factors on life span of rodents, the American scientist McCay
shows the correlation between the amount of food, on the
one hand, and the rate of growth, life span and rate of some
degenerative diseases, on the other hand.

McCay compared two groups of rats of the same line, fed
and grown under the similar conditions during the entire life.
The only difference was that the control animals were fed ad lib,
whereas the experimental animals had a quantitatively limited,
but fortified foods. If in control rats, the growth of skeleton
stopped when they were 175 days old, and they died at the
age of 2.5 years, then the experimental rats continued their
slow growth until they were 300, 500, 700 and even 1000 days
old, depending on the age when they were given a regular diet.
It is extremely important to notice that the growth arrest due

ORIGINAL RESEARCH

to caloric reduction was always accompanied with distinctly
increased life span in animals. In the first experiment, one
experimental rat held the record for longevity (1.421 days). In
other words, its life span was twice as high as the average life
span of the control animals. In the second experiment, when
all the control animals have already died, the experimental
animals, who have reached the age of 1.000 days, started
growing again [12].

It is equally important that slow ageing is accompanied with
a reduced rate of degenerative diseases. Lymphatic sarcomas,
commonly occurring in control animals aged over 400 days
(54%), were found less frequently in the experimental group
(6%) and developed much later (aged above 800-1000 days).
Another example is as follows. Nephrosclerosis, which is the
most frequently occurring degenerative disease in rats of this
strain, was almost lacking in animals with retarded growth
(2 of 197 of the studied animals). The cited facts confirm
that no distinction can be drawn between the physiological
and pathological ageing, as both categories of events are
inseparably associated. Thus, pathological ageing of any
system is virtually an intensification of a common physiological
process.

From the physiological point of view, rats with retarded
growth occupy an intermittent position between the control
animals of the same age and younger species. Their activity
and metabolism are decreased, whereas the reproductive
ability is manifested only when the food is not restricted any
longer.

McCay’s data are confirmed in the works by Riesen, Herbst,
Walliker, Elvehjem, who worked with rats; and Robertson,
Marston, Wolter, Ball, Barner, Visscher, who used mice [13,14].

The study data demonstrate that one alimentary factor
only can significantly influence life expectancy and rate of
some degenerative diseases in mammals. It has long been
known, that life span of poikilothermic vertebrates strongly
varies depending on metabolism and growth rate, it was
difficult to imagine that a similar dependence can be observed
in superior vertebrates, who are less dependent on changes in
the environmental conditions.

All the data obtained in tests with mice and rats can’t be
applicable to a human being. It is known that the rodents are
more flexible than carnivores and primates. Thus, rats have
no ossification of epiphyseal plates even when the bones stop
growing.

Though the values of mortality and reasons for people’s
death are examined rather well, we still have no proof that the
life span of people (like the life span of rodents) has a direct
dependence on the amount and quality of food. The issue has
so many variables that its statistical analysis is rather difficult.

However, a set of data about some groups of population
in Europe and America shows that nutrition and a way of life
produce a clear influence on the length of the coming adult life,

Table. Estimation of the difference in the biological age in population older than the working age depending on the nutritional factor

Estimation of nutrition Biological age
Estimation of the nutritional factor max= min
M+m ’ ’ % M+m max+ min
4yueno nuy,
. 13.5+15
Malnutrition (less than 17 6) 14+0.8 © 2.2 58+6.2 58+69
’ - 17+23.5
Risk of malnutrition (17-23.5 6) 21+0.3 (240) 58.8 64+1.4 55+70
. 24+30
Normal nutritional status (24 and over) 26+0.3 (159) 39 56+1.7 55+69

Note:" — significant difference in the value as compared with the subgroup of those with a normal nutritional status (p<0.05).
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and occurrence of degenerative diseases at a younger age.
The diseases should be considered as bad cases of normal
ageing.

Based on the available data we can confidently conclude
that the majority of the richest people suffer from excessive
nutrition and restricted muscular activity. The people’s weight
is ultimately above the line. In a number of works, a negative
influence of adiposity on life time has been stressed.

In the research by Dublin and Marks it has been shown that
among those of 50-59 years old with the weight exceeding
the normal value by 15-24%, the mortality rate was 17%
higher than the respective value for the entire population. If the
weight was exceeded by 25-34%, then the mortality rate was
higher by 41%. Among those who were 20 to 59 years old, a
higher weight made a higher mortality rate [15]. In subsequent
studies it has been found out that the mortality rate of obese
people was higher than the one of those with a normal weight
irrespective of their gender. Besides, there is a higher risk that
young people (20 to 30 years old) suffering from obesity can
die as compared to people aged 40 to 64. The mortality of
obese men aged 20 to 29 is higher than the one of those with
a normal weight by 80%, whereas in people aged 50 to 64 the
excess makes 31% [16].

It is important to notice that the increased mortality rate
is mainly associated with the increased rate of degenerative
cardiovascular and renal diseases, which is a kind of premature
ageing of separate organs.

Excessive amount of food can’'t be the only factor of
premature ageing of those people who consume excessive
amount of food in a limited physical activity. The type of food
and too high content of animal fat in the diet should be taken
into account.

It is known that the rate of atherosclerosis and one of its most
dangerous manifestations such as myocardial infarction is various
in different populations. It must be accepted that the criteria,
that form the basis of the statistical collection, are not always
comparable. The anatomical criterion is the best one. However,
the studies are time-consuming, difficult and rarely conducted.
Clinical criteria such as the electrocardiographic ones are not that
valuable, but allow to collect a vast amount of data.

Nevertheless, the revealed differences between separate
groups of population with a different way of life are so great,
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CONCLUSIONS
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FOOD PATTERNS AND CHEMICAL CONTAMINATION OF BABY FOOD
Tikhonova YulL =
Pirogov Russian National Research Medical University, Moscow

Studying nutrition patterns in children remains relevant for analysis of nutritional status in the population, including children. Child nutrition is considered the
environmental factor that eventually defines the child’s health status and life expectancy. The large scale commercial market of adapted and partially adapted milk
formulas for bottle feeding usually encourages mothers to refuse to breastfeed and transfer their babies to bottle feeding, which could be unsafe for the child.
Supplementary and complementary foods could contain various foreign substances, which could increase chemical load on the growing child’s body by means of
the consumed food products. The study was aimed to assess nutrition patterns in infants based on the questionnaire survey of 600 mothers in various healthcare
institutions and to evaluate chemical contamination of the products for bottle feeding/supplementary feeding of infants, as well as of complementary foods based
on the data acquired by the Federal Information Fund for Social and Hygienic Monitoring of the Russian Federation in 65 federal subjects in 2012-2017. The
data obtained were processed using the Microsoft Word 2010 and Microsoft Excel 2010 software. It has been found that 37.3% infants are breastfed, 62.7% of
infants are bottle-fed or supplemented. In 74.7% of cases complementary foods are introduced at the age of 4-6 months. Fruit and vegetable products are most
commonly used as first complementary foods, after which cereal foods (cereal mixes) and canned meat are introduced. These types of food products have the
highest concentrations of heavy metals (lead, cadmium, arsenic, mercury).
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CTPYKTYPA NMUTAHUSA U XUMUYECKASA KOHTAMUHALIUA NPOAYKTOB MUTAHUA ONA OETEN
PAHHEIO BO3PACTA

tO. JN. Tuxorosa =
Poccuickunin HaumoHanbHbI MCCNeaoBaTenbCKMii MEANLIMHCKIMIA yHuBepcuTeT uM. H. W. TMinporoea, Mocksa

[ns aHanMsa KkadecTsa NMTaHVs Hacenenunsl, B TOM Y1Cie AETCKOrO, OCTAETCH akTyasbHbIM U3yYeHne CTRYKTYPbI MUTaHus aetei. [NutaHne aeten — s1o dhakTop
OKpY>KatoLLiert cpeabl, KOTOPbIM B AanbHENLLEM OnpenensieT COCTOsHME 300POBbA U MPOAOCIKUTENBHOCTb »KU3HWU AeTei. lNosisneHre Ha pbiHke 60MbLIOro
KOMMYeCcTBa aflanTMPOBaHHBIX 1 YaCTUYHO aaanTUPOBAHHbLIX MOMOYHbLIX CMECER [N MCKYCCTBEHHOrO BCKApPMIIMBaHKS CMOCOOCTBYET TOMY, YTO YacTo matepu
OTKa3bIBatOTCS OT MPYOAHOrO BCKaPMIMBaHWS 1 MEPEXOAST Ha UCKYCCTBEHHOE BCKapMIMBaHWE, YTO MOXET ObiTb Hebe3pas3nMyHo AN AETCKOro opraHvamMa.
[MponyKTbl OKOpPMa 1 MPUKOPMa MOMyT COLepKaTb PadnnyHble HyXKepoaHble BELLeCTBa, YTO OyAeT yBenmumBaTh XUMUHECKYIO Harpy3Ky Ha pacTyLLMiA AETCKIA
opraHvaM Yepes NpoayKTbl NUTanHus. Lienbto nccnefoBaHvst SBUNOCh: M3yYeHne CTPYKTYPbI MUTaHWS AETel NepBOro rofa XX3HW No AaHHbIM aHKETUPOBAHMS
600 maTepelt B pasnnyHbix JITY; oLeHKa XVMUHeCKOM KOHTaMMHaLWM MPOLYKTOB A1 ICKYCCTBEHHOO BCKapMIIMBaHVIS/LOKAPMAVBaHNS 1 MPUKOPMa Ha NepBoM
rofy >KN3HW MO JaHHbIM (hefepanbHOro NHPOPMaUMOHHOMO (hOHAA COUMAabHO-MUIMEHNYECKOrO MOHUTOPKHIa Poccuiickorn ®epepauymn (PP CI'M PP) no 65
cybbekTam 3a 2012-2017 rr. MonyyeHHble faHHble 06pabaTbiBaNMCh C UCMOMb30BaHMEM KOMMBIOTEPHBIX MporpamMm «Microsoft Word 2010» 1 «Microsoft Excel
2010». YcTaHoBneHo, 4To 37,3% AeTei NepBoro rofa »mnsHy HaXoasTCs Ha rpyaAHOM BCKapMviBaHun, 62,7 % AeTei nony4atoT UCKYCCTBEHHOE BCkapMnBaHme/
nokapmnmBarne. BospacT BBeaeHnst npukopma B 74,7 % cnyvaes — a10 4-6-1 MecsiL, NepBoro rofa xmaHu. B ka4ecTse NepBoro nprkopmMa Hate UCronbayroTes
(PPYKTOBbIE 1 OBOLLHbIE MPOAYKTbI, Janee BBOAAT 3M1aKoBble MPOLYKTbI (KaLLM) 1 MSICHbIE KOHCEPBbI. STV XXe BUbl MPOLYKTOB MMEOT Camble BbICOKVE Nnokasartenu
Mo COAEPKaHNIO TSHKENbIX METANIOB (CBMHEL,, KaaMUiA, MbILLBbSK, PTYTb).

KntouyeBble cnoBa: XMMmdeckasl KOHTaMUHaLMS, TOKCUHHbIE 3NIEMEHTbI, AETCKOe NTaHve, CTPYKTypa MTaHus, rpyaHoe BCKapMnBaHmue, MpoayKTbl MpykopmMa
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Breastfeeding period, breast milk substitution and introducing
complementary foods are the major issues of the infant
development. The extent to which these processes would
be chemically safe for the child is reflected in the extent of
the favorable effects on the child health. The optimized and
balanced child nutrition since birth would make it possible
to reduce the risk of disease and increase the percentage
of healthy children [1-6]. In the early XX century the majority
of infants were breastfed (according to the WHO, 70-80%),

however, in the early XXI century the majority of infants are
bottle-fed, and the breastfeeding rate has reduced to 30-50%.
The Decade of Childhood project has been announced in the
Russian Federation (2018-2027): one of the priorities of the
national policy is wide promotion and support of breastfeeding.
Transferring the child to bottle feeding results in the altered
metabolism, immune status, and, therefore, the increased risk
of allergy, gastrointestinal disorders, and alimentary-dependent
diseases [7-9]. The presence of chemical contaminants, such
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Table 1. Levels of baby food heavy metal contamination, average values for 2012-2017, Russian Federation

Ne Group of food products

Average concentration, mg/kg M £ m

1 and vegetables

Food products for complementary feeding: foods made of fruit and vegetables, canned fruits

0.0213 +/- 0.0021

2 Cereal food

0.0199 +/- 0.0012

2a Instant cereal mixes

0.0195 +/- 0.0014

2b Cereal mixes, groats and flour that require cooking

0.0178 +/- 0.0020

2c Instant baby biscuits

0.0367 +/- 0.0073

3 Canned meat, fish and plant food

0.0195 +/- 0.0019

3a Canned meat and meat with vegetables

0.0194 +/- 0.0021

3b Canned fish and fish with vegetables

0.0210 +/- 0.0043

4 Cottage cheese and curd products

0.0124 +/- 0.0011

5 Dairy products

0.0098 +/- 0.001

5a Dairy products (except for milk formulas)

0.0105 +/- 0.0022

5b Adapted and partially adapted milk formulas

0.0094 +/- 0.001

6 Liquid fermented dairy products

0.0076 +/- 0.0005

as heavy metal (lead, cadmium, arsenic, mercury) salts, even
in the concentrations not exceeding the maximum permissible
levels, affect the health of children [10-16]. The study was
aimed to assess food patterns in infants: define the percentage
of the breastfed and bottle-fed babies, assess the terms of
introducing complementary foods during the first year of live,
evaluate chemical contamination of the products for bottle
feeding/supplementary feeding, and complementary foods.

METHODS

The socio-hygienic study (questionnaire survey of 600
respondents) was conducted. The research object and the
number of observations were as follows: a total of 500 mothers
in health-care institutions of Moscow and 100 mothers in health-
care institutions of Shakhty (Rostov region) were interviewed.
Healthcare institutions to be included were selected randomly
based on a survey. Examination was carried out only with the
consent of the interviewed person. The questionnaire survey
was voluntary and anonymous. The study did not endanger
the subjects and infringe their rights in accordance with the
principles of biomedical ethics approved by the Declaration
of Helsinki of the World Medical Association (2000). Each of
the respondents was invited to answer 39 questions. The total
number of survey units was 23,400. Studying food patterns in
infants was the subject of the study. Questions were clustered
as follows: type of feeding, breastfeeding duration, initiation
of complementary feeding and the type of consumed food
products, quantity, introduction and types of complementary
foods. We also assessed the indicators of the heavy metal
(lead, cadmium, arsenic, mercury) chemical contamination of
baby food obtained in the Russian Federation in 2012-2017.
The data provided by the Federal Information Fund for Social
and Hygienic Monitoring were analyzed (form 18, Information
on the Sanitary Conditions in the Subjects of the Russian
Federation).

Statistical processing involving the use of parametric
methods was performed in the constructed databases. The
average concentrations (and their errors) of toxic elements in
the contaminated samples of baby food obtained in the Russian
Federation in the years 2012-2017 were calculated. Student’s
t-test was used for evaluation of significant differences. We
compared the data on baby food contamination with the data
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on food products used for bottle feeding and foods most
commonly used for complementary feeding.

RESULTS

[t has been found that 37.3% of infants are breastfed, 62.7%
of infants are bottle-fed or supplemented. A total of 7.8% of
infants are exclusively bottle-fed from birth. At six months,
44.3% of infants are exclusively breastfed. In Moscow bottle
feeding prevails (30.5% of infants are breastfed, 69.5% of
infants are bottle-fed or supplemented). In Shakhty (Rostov
region), breastfeeding prevails (51.2% of infants are breastfed,
48.8% of infants are bottle-fed or supplemented). In bottle-fed
infants, 59.4% of respondents use only the imported adapted
milk formulas, and 15.9% of respondents use the domestically-
produced foods. In the remainder of cases (24.7%) both
imported and domestically-produced adapted milk formulas
are used. It has been shown that in 74.7% of cases mothers
start introducing complementary foods at 4-6 months of age
(as is recommended by pediatricians). However, in 14.5%
of cases complementary foods are introduced to infants
under four months of age, and in 10.8% of cases these are
introduced to infants older than six months. More than a third
of mothers (33.9%) introduce fruit as a complementary food.
In second place are the fruit and vegetable complementary
foods (21.3%), in third place are cereal mixes (16.3%), in fourth
place is vegetable puree (11.3%), which is followed by cottage
cheese (2.9%), fermented dairy products (2.3%) and dairy
products (1.4%). The remaining 10.6% of respondents have
noted that they have introduced food products of two groups
simultaneously: fruit and cereal mixes, vegetables and cereal
mixes, fruit and fermented dairy products.

According to 28.4% of mothers, vegetables are the most
common second complementary foods to be introduced. In
second place are cereal mixes (22%), and in third place are
fruit and vegetable food products noted by 21.8% of mothers.
Canned meat and meat with vegetables are the most common
third complementary foods (46.3%). In second place are cereal
mixes (cereal food) (27%), and in third place are dairy and
fermented dairy products noted by 10.5% of mothers. Based
on the data acquired in 2012-2017, provided by the Federal
Information Fund for Social and Hygienic Monitoring of the
Russian Federation, the average concentrations of 9,566 baby
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Table 2. The baby food average portion size, g (M + m)

Average portion size, g (M £ m)
Group of food products

1-3 months 4-6 months 7-9 months 10-12 months
2t vegetabies. canned s and vegetablen o oot made et - 983238 | 137.1:54 | 2182266
Cereal food - 61.3+2.3 1426 +75 207.7 + 6.8
Instant cereal mixes - 51.5+21 103.8 + 6.8 119.5 + 3.3
Cereal mixes, groats and flour that require cooking - - 25.7 + 3.8 66.8 + 3.5
Instant baby biscuits - 9.8+ 1.1 131 +1.1 214 +33
Canned meat, fish and plant food - - 32.3+5.6 53.4 +8.5
Canned meat and meat with vegetables - - 32.3+5.6 405 +7.3
Canned fish and fish with vegetables - - - 129+28
Cottage cheese and curd products - - 36.4+£23 48.5 + 4.1
Dairy products 758.5 + 13.8 807.4 + 18.4 730.5 + 20.5 643.1 £ 26.2
Dairy products (except for milk formulas) - - - 115.7 + 8.1
Adapted and partially adapted milk formulas 758.5 +13.8 807.4 +18.4 730.5 + 20.5 527.4 + 29.7
Liquid fermented dairy products - - 119.6 + 10.7 226.3 + 14.1

food samples contaminated with heavy metals (lead, cadmium,
arsenic, mercury) were analyzed (Table 1).

The maximum concentrations of toxic elements were found
in the fruit and vegetable complementary foods (0.0213 +
0.0021 mg/kg M = wm), instant cereal mixes (0.0195 + 0.0014
mg/kg M + M), canned meat and meat with vegetables (0.0194
+ 0.0021 mg/kg M = m). Adapted and partially adapted milk
formulas had lower concentrations of toxic elements (0.0094
+ 0.001 mg/kg M = m). In the majority of cases, the listed
above domestically-produced food products had higher levels
of heavy metal contamination compared to imported products
based on the concentrations in the studied samples.

We assessed food patterns based on the average
amounts of basic food products consumed by the bottle-fed/
supplemented infants (Table 2).

The average contamination levels of the adapted and
partially adapted milk formulas are 1.5-2.3 lower than the
average concentrations in complementary foods. However, it is
these products that are used as a main food product (as an only
food product in infants under 3—-4 of age) for bottle-fed infants.
Therefore, regular consumption of these products can result in
the significant chemical load on the child’s body. At the same
time, we have to keep in mind that it is fruit and vegetable food
products that are used as first complementary foods starting
from the fourth month of life (on average). Cereal mixes (cereal
foods) are the most common second complementary foods,
after which meat products are introduced, including canned
baby food. Despite the lowest concentrations of heavy metals,
fermented dairy products rank second in the amount of food
taken in the second half of the first year.

DISCUSSION

The findings are generally consistent with the results obtained
by Rosstat, UNICEF, and the regions of the Russian Federation,
being no more than 15% lower. According to Rosstat, in 2017,
43.2% of infants aged 3-6 months and 40.4% of infants aged
6-12 months were breastfed [17-19]. According to UNICEF, in
2018 41% of infants consumed breast milk only during the first
six months of life. The higher the economic health, the lower
is the rate of breastfeeding [20]. The minimum age at which
complementary foods could be first introduced is four months.
The optimum age of introducing first complementary foods to

a healthy baby is 5-6 months or the age of eruption of first
incisors. According to the World Health Assembly resolutions
No. 54.2 dated May 18, 2002 and No. 59.13 dated May 4,
2006, in the exclusively breastfed children, first complementary
foods should be introduced at the age of six months. Currently,
introduction of such complementary foods as vegetable puree
or cereal mixes is preferable. It is recommended to introduce
meat starting from the age of six months, while in the past
it was recommended to introduce meat at the age of seven
months or later. It is best to introduce fruit puree during
the second half of the first year, and not to use it as a first
complementary food. It is recommended to introduce fish not
earlier than at the age of eight months [17-19]. When studying
children in St. Petersburg, the age of the first complementary
food introduction was defined, 5-5.5 months [21]. Similar data
were obtained by the authors when performing a questionnaire
survey in various regions of the Russian Federation (Astrakhan
region, Republic of Bashkortostan, Republic of Tatarstan,
Udmurt Republic) [22-24].

Food products, including baby food, have been assessed in
various regions of the Russian Federation (Arkhangelsk region,
Primorsky Krai, Orenburg region, Saratov region). The priority
contaminants (heavy metals) have been found in such food
products as dairy products, fruit and vegetable products, meat
items, which confirms the results of our analysis of baby food
contamination [25-30].

CONCLUSION

The issue of breastfeeding remains relevant due to the fact
that only 37.3% of infants consume breast milk in the first
year of life. Preventive work in maternity clinics and women’s
consultation clinics in the form of information kits, leaflets and
short booklets, and volunteer work with puerperants would
make it possible to increase the number of breastfed babies.
This is fully in line with the goal of increasing the abundance of
the exclusively breastfed children under six months of age to
50%, stated by both Russian Government within the framework
of the Decade of Childhood project and the world community
(WHO).

The issues of the complementary food introduction age
(a quarter of mothers introduce complementary foods before
or after the optimum age) and the type of first complementary
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food remain relevant: mothers most often introduce fruit-based
products as first complementary foods, while pediatricians
recommend to start with vegetable foods or cereal mixes.
Fruit and vegetable complementary foods in the form of the
ready for use canned puree, which are most often used as first
complementary foods by mothers, are the main contributors
to heavy metal contamination. However, such dairy products
as the adapted and partially adapted milk formulas play a
significant part in the baby food heavy metal contamination
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THE EXPERIENCE OF HEALTH-CENTRIC CAREER COUNSELING FOR SCHOOLCHILDREN
IN A PEDIATRIC CLINIC

Ganuzin VM B, Maskova GS
Yaroslavl State Medical University, Yaroslavl, Russia

The article reviews the issues of career counseling for adolescents with health problems. Goal. Show the possibilities and share the experience of providing career
advice with focus on health to adolescents with health problems in the settings of primary health care establishments. Patients and methods. Nine hundred
forty schoolchildren were counseled in the career advice room. The participants were divided into 3 groups: group 1 — participants with disabilities since early
childhood, group 2 — children with chronic diseases, group 3 — children at risk of developing chronic diseases. The inclusion criteria were: status of a schoolchild,
signed and submitted informed consent form, lack of exposure to occupational hazards. The conducted study does not endanger the participants and complies
with the biomedical ethics requirements. Statistica 10.0 software was used for statistical processing of the data collected. Based on the results of this work and
review of the relevant publications, authors of the study suggest a structure of the health-centric career advice service. Conclusions Career advice that factors in
health aspects is an important link in medical and psychological rehabilitation aimed at helping the teenager to adapt to current socio-economic conditions and
realize his/her physical and intellectual capabilities.
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OMbIT BPAYEEHON MPO®ECCUMOHAJIbHOW KOHCYIBTALIUM LLUKOJIbHUKOB B YCJTIOBUSAX OETCKOWN
NOJINKNNHUKN

B. M. ManyauH =, T, C. Mackosa
SApocnaBcKuii FoCyAapCTBEHHbIN MEAVLIMHCKUA YHUBEPCUTET, Apocnasnb, Poccus

B cTatbe paccMaTprBaioTCst BOMPOCHI OpraHmsaLmn BpadebHon NpohecCcroHabHON KOHCYBTaLWM MOAPOCTKOB C OTK/IOHEHWSIMM B COCTOSIHUWM 300POBbS.
Llenb — nokasatb BO3MOXHOCTM 1 MOAENUTLCS OMbITOM NMPOBEAEHNS BPa4e6GHON NPO(ECCUOHANBHOM KOHCYBTALMN NOAPOCTKAM C OTKJIOHEHWSIMM B COCTOSIHM
3[10POBbA B NEPBUYHOM 3BEHE 3[paBOOXPaHeHNs. B kabrHeTe npodeccrnoHanbHoM KOHCynsTaLmm 6b110 0cMOTPeHO 940 LLIKOMBHUKOB, KOTOPbIE Oblf pasaeneHb
Ha TpW rpynnbl: NepBas — MHBaNNAbI-AETCTBa, BTOpasi — AETW C XPOHUYECKVMM 3a60/1eBaHVSIMM, TPETbS — AETU C PUCKOM PasBUTUS XPOHUHECKIX 3a60eBaHI.
Kputepun  BKIIIOYEHUST — LUKOSIBHUK, Ha/dMe MOAMMCAHHOrO MH(OPMUPOBAHHOIO COrfackisl, OTCYTCTBME KOHTaKTa C BPEdHbIMU MPOU3BOACTBEHHBIMN
hakTopamu ¢ ycnosusimn Tpyaa. MNpoBefeHHoe nccneaoBanmne He NMoaBepraeT ONacHOCTU YHaCTHUKOB U COOTBETCTBYET TPeO0BaHNAM OUOMELNLIMHCKOM ITUKN.
CratncTtndeckas obpaboTka npoBedeHa ¢ ncnonb3osaHvemM Statistica 10.0. Ha ocHoBe NMpoBeAeHHOro 1ccnefoBaHvs U nTepaTypHbIX AaHHbIX NpeaiaraeTcs
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Continued improvement of the occupational guidance services
provided to the youth is a task important on the level of the entire
nation. The choice of profession made by the young person,
his/her socialization during the transition from school to a
vocational education establishment and further employment are
often influenced by the state of health of this person, the level
of development of medical and psychological career guidance
structures and the choice of educational establishments and
employers in the region of residence [1, 2].

Currently, the health-centric career guidance service
(HCCGS) for adolescents with chronic diseases and childhood
disabilities has certain shortcomings. The training in areas
related to HCCGS that students receive in higher education
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establishments is limited. Pediatricians often lack sufficient
medical, hygienic, psychological, technical and legal knowledge
required to provide qualified assistance to adolescents with
health problems. They cannot competently provide career
guidance from the point of view of health. The problem is further
exacerbated by the lack of modern publications supporting
HCCGS activities, materials that would collate professions
and diseases, like the earlier developed and published Lists
of medical contraindications for admission to educational
establishments.

An important task is to include adolescents at risk of
chronic diseases into the HCCGS audience. In our opinion, this
task has not yet been addressed. Giving career advice to such
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adolescents, it is necessary to predict individual resistance to
the effects of adverse occupational factors. Far from all young
people working in adverse conditions develop occupational
pathologies and subsequent disabilities. Under the influence
of adverse occupational and environmental macro- and
microclimatic factors, even healthy adolescents that run high
risk of chronic diseases can develop such pathologies. In
addition to general examination, it is recommended test the
young people from this group for gene polymorphisms causing
development of various pathologies [3—-10].

GOAL. Show the possibilities and share the experience of
provision of HCCGS in the pediatric clinic setting.

PATIENTS AND METHODS

Nine hundred forty schoolchildren were counseled in the
HCCGS room. We divided the children into 3 groups: group
1 — participants with disabilities since early childhood, group
2 — children with chronic diseases, group 3 — children at risk
of developing chronic diseases. Before the counseling session,
most schoolchildren knew nothing about occupational hazards
and working conditions associated with the profession they
have chosen [11].

As for the methods supporting HCCGS, we relied on the
federal protocol ROSHUMZ-5-2014 and the HCCGS Guidelines
prepared by the Methodological Union of the medical and
pharmaceutical education establishments of Russia [11].

The inclusion criteria were: status of a schoolchild, signed
and submitted informed consent form, lack of exposure to
occupational hazards. The conducted study does not endanger
the participants and complies with the biomedical ethics
requirements. Statistica 10.0 software was used for statistical
processing of the data collected.

RESULTS

All young people that came to the HCCGS room for counseling
received profession recommendations and suggestions of
educational establishments that offer relevant training. The
process of counseling included several stages.

The first stage was in grades 4-8, the second — in grades
9 and 11. Each participating young person had a “Health-
Centric Career Guidance Card” registered for him/her [11].

Each examined person was recommended a number of
professions and specialties that accord with his/her state of
health. In addition, we identified the occupational hazards that
can contribute to the deterioration of health in the context of
the pathology.

Group one was the hardest to give health-centric career
advice to, since the diseases its members had often took severe
forms and frequently progressed into exacerbations. The circle
of professions recommended to this group was very narrow.

In the second group of schoolchildren, 50.0% had 2-4
chronic diseases: digestive system disorders — 23.9%, urinary
system diseases — 13.2%, impaired eyesight — 12.8%,
nervous system disorders — 10.3%, diseases of the respiratory
organs, including bronchial asthma — 8.4%, musculoskeletal
system disorders — 6.6%, malfunctioning ENT organs — 6.6%,
cardiovascular system diseases — 5.6%, skin diseases —
4.3%, endocrine system disorders — 3.5%, etc.

As an example, we shall more closely consider the
peculiarities of provision of HCCGS to adolescents with ENT
problems. Of the 62 schoolchildren with such problems, 26
had chronic tonsillitis, 23 — hearing loss of varying degrees,
13 — chronic sinusitis.

The need for health-centric advice for young people with
ENT problems is supported by the multitude of occupational
hazards that further exacerbate these problems.

In cases of chronic rhinitis, pharyngitis, tonsillitis, sinusitis,
the following aspects are taken into account: general condition
of the teenager, condition of the nasal and pharyngeal mucosa,
tonsils, teeth, gums, the size and nature of regional lymph nodes,
state of the cardiovascular and respiratory systems (including
as established by functional tests), ECG, results of endoscopic
and microbiological examination of the nasopharynx,
ultrasound, X-ray, computed tomography (if indicated) of the
paranasal sinuses, hematological parameters.

These teenagers are not recommended to work in adverse
meteorological conditions, in conditions of increased dustiness,
with toxic, irritating substances and gases. In case of smell
disorders, the jobs advised against are those associated
with the danger of sudden poisoning with chemicals in the
pharmaceutical and fragrance industries.

In cases of chronic otitis, auditory neuropathy with
mild hearing loss, the following aspects are taken into
account: presence and localization of headache, condition
of the tympanic membrane, auditory and vestibular function
(as registered with tympanogram and audiogram tests) and
the vestibular apparatus, hematological parameters, X-ray and
computed tomography (if indicated) of the temporal bones,
audiologist examination results.

As an example, we shall consider a conclusion issued
following a health-centric career guidance session with 1., a
17-year-old student of the 11th grade of a secondary school.

Diagnosis: bilateral hearing loss, neurosensory, degrees I-ll,
hereditary.

Hearing loss was diagnosed 6 years ago. Audiologist
established that he perceives whispered speech from a
distance of 3 meters. The grades at school are “good” and
“excellent”. He prefers exact sciences and likes to design. The
future profession is a yet undecided matter.

His father is a watch repairman. Hearing loss can be traced
in three generations on the father’s side. His mother is healthy,
she works as a merchandiser. The HCCGS session was the
first one even for the boy.

The young man is advised against jobs that requires good
hearing, as well as those associated with intense production-
related noise and vibration, neurotoxic substances, adverse
weather conditions.

The professions recommended to the child, accounting
for the state of his health, inclinations and academic
performance (and the fact that the HCCGS session was the
first one) were as follows: mechanical and electronic watch
repairman, photographic/videographic equipment repairman,
instrumentation and automation installer, household appliances
repairer, optician, online merchant, webmaster.

The recommended universities and college curricula
are electronic control of electrical systems, food industry
machines and systems, optical instruments and spectroscopy,
precision mechanics, automation and telemechanics, industrial
electronics, semiconductor devices, software for computers
(IT technologies) and automated control systems (ACS), ACS
design and operation, economics, accounting.

DISCUSSION

This study suggests that the HCCGS should be provided mainly
by a pediatrician in close cooperation with a psychologist.
They should be tasked with provision of career advice from the
viewpoint of health to adolescents from the high risk groups,
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those having functional deviations and a number of chronic
diseases. In the process of solving these tasks the pediatrician
should contact his polyclinic peers specializing in other areas
of medicine.

To improve the quality of HCCGS provided to adolescents
and youth, it is necessary to organize a number of activities
at federal level. We added some of these activities in the
resolution of the 2021 VII National Congress on School and
University Medicine:

We suggest extending staff schedules of the Children’s
Health Centers with the position of a pediatrician trained in the
areas related to HCCGS, who will work with adolescents with
chronic diseases and those at risk of developing such [2, 5].

Another initiative is to establish a city (inter-district) HCCGS
office that can help teenagers with more complex pathologies
and young people with disabilities acquired in early childhood.
This office can be set up in one of the city’s pediatric clinics or
the Children’s Health Center. The duties of the employees of
the city HCCGS office should include advisory and supervisory
functions, as well as the introduction of methodological
advancements in the primary health care. In addition, they
should have access to the employment system/database,
know the demand for this or that profession, and provide
socio-psychological and legal assistance to adolescents
,2,5,9 10].

Staffing schedules of regional youth career guidance and
psychological support centers, which currently help with
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RISK FACTORS OF ATOPIC DERMATITIS IN CHILDREN AND THE MEANS FOR INDIVIDUAL PROGNOSIS
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Despite considerable progress in prevention and treatment of atopic dermatitis made in recent years, the issue remains topical, since in recent decades a significant
increase in the prevalence of atopic disorders is observed all over the world. The increased incidence of atopic dermatitis results from the human body exposure
to the wide range of factors, as well as from the factors’ specificity and mutual activation. Atopic dermatitis is a multifactorial disorder associated with genetic
predisposition to atopy, realized under the influence of environmental factors. The risk factors of pediatric atopic dermatitis are divided into endogenous and
exogenous factors, which are also affected by genetic susceptibility. It is worth paying attention to the fact that the factors are enhanced by triggers, which both
directly and indirectly influence the body in children and adolescents. A combination of multiple factors plays a key role in chronic pediatric atopic dermatitis. Also
do not forget about the impact of sanitation, hygiene, environmental factors, urbanization of the area of residence, and the presence of industrial enterprises in the
residential area on the health of children and adolescents. Atopic dermatitis has a negative impact on the quality of life of children and their families. There is a clear
need for further research. Currently, monitoring the effects of atopic dermatitis becomes relevant, it is aimed at addressing the issues of prevention. For its part,
timely identification of the risk factors and concomitant disorders are of inestimable value for the course of the disorder.
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®AKTOPblI PUCKA BO3HUKHOBEHUS ATOMUYECKOIO AEPMATUTA Y OETEW U NYTU
NMEPCOHAJIbHOIO NPOrHO3NPOBAHUA

O. tO. MunywikuHa' =4, E. A, Oy6posuHa’, M. V. TumepssaHos?, 1. A. XaepTavHosa?

"POCCUINCKIMIN HaUMOHabHbIN UCCNeaoBaTenbCKMn MeanUnMHCKA yHreepeuteT uM. H. . Minporosa, Mockea, Poccus
2 KagaHckuii MprBOmKCKUIN dheaepasibHblii yHMBepcuTeT, KadaHb, Poccrs

HecMOoTpst Ha 3HAYUTENBHBIN MPOTrPECC, LOCTUMHYThI 38 NOCNEAHNE rofbl B MPOMUNAKTUIKE U NEHEHM aTOMMHECKOro AepMaTuTa, 3Ta npobnema He yTpatiia CBoein
3M10604HEBHOCTU, TaK Kak BO BCEM MVPE B MOCNeAHVE AECATUNETIS OTMEHAETCS 3HAYUTENbHBIA POCT aTonMYecKx 3aboneBaHui. YBenmyeHne 3abonesaeMocTu
aToOMMYECKVM [1epPMaTUTOM BbI3BaHO BO3AENCTBMEM OOLUMPHOIO KOMMeKca (hakTOpOB Ha OpraHvaM YenoBeka, MX CneumdUuKon 1 B3avMOaKTUBALMEN.
ATONMHECKUI AEPMaTUT OTHOCUTCH K MHOrO(akTOPHOW NaTonornn ¢ HaCneACTBEHHOW MPeapacnonOXXeHHOCTBIO K aTonuuy, OCYLLECTBASEMON NOL BAVSHUEM
(haKTOPOB BHeLLHe cpefpl. PakTopb! prcka pas3BUTUS aTOMMHECKOro AepMaTtnTa y feTei NoApasAenstoT Ha SHAOMEHHbIE 1 3K30reHHble hakTopbl, Ha KOTopble
TaKKe BNAET reHeTndeckasn npeapacnonoXeHHoCcTb. CTouT 0bpatnTe BHUMaHKE Ha TO YTO (DakTopbl YCyrybnstoTcst AeNCTBMEM TPUITEPOB, KOTOPbIE Kak Ha
NMPSIMYIO, TaK U KOCBEHHO BO3AEVICTBYIOT Ha AETCKUNA 1 MOAPOCTKOBbIA OpraHuaM. oy TeHEHNN XPOHUHECKOrO aTonMmMYecKoro AepmartuTa y AeTel Kto4eByo
pOfb UrpaeT COBOKYMHOCTb MHOXECTBa (PakTopoB. He CToUT 3abbiBaTb O BUSHUM CAHUTAPHO-TUMVIEHNHYECKNX U SKOMOMMYECKMX (DaKTOPOB Ha COCTOSHUE
3[0POBbA AETEN 1N NOAPOCTKOB, ypOaHM3aumm MECTHOCTU UX MPOXMBAHMSA 1 MPOMbILLNEHHBIX NPEAnPUATUN Ha HEN NOKaNM30BaHHbIX. ATOMUYECKMA AepMaTuT
HeraTvBHO B/IMSIET Ha KA4YECTBO >XXN3HW MaLMEHTOB U X CEMEN, CyLLIECTBYET siBHAs HEOOXOAMMOCTb MPOBELEHNS AaNbHENLLINX MCCnefoBaHuin. Ha ceroaHsLLHmni
[eHb MOHUTOPVPOBaHME BO3AEVICTBUSI aTOMMYECKOro AepMaTuta npuobpeTaeT 3Ha4vMOCTb WM HampaBfeHO Ha pelleHne BOMPOCOB MPOMUIAKTUHECKO
HanpaBneHHOCTW. B cBOO o4epenpb, CBOEBPEMEHHOE BbISBNEHME (PAKTOPOB PUCKa €ro PasBUTUS, a Takxke COMyTCTBYIOLLEN MaTonormm UMeeT HEeOLEHUMO
BaXKHOE 3HAYeHNe B TEHEHNN AaHHOW NMaTonormm.
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In recent decades, atopic dermatitis has been classified
as a socially significant disease, the so-called “disease of
civilization” [1, 2, 3]. Risk factors, directly related to lifestyle and
habitat, play a vital part in the atopic dermatitis development
and progression [4, 5, 6].

Atopic dermatitis is a multifactorial disorder associated with
genetic predisposition to atopy, realized under the influence of
environmental factors [7, 8, 9, 10].

Children have some risk factors for atopic dermatitis,
which are divided into endogenous (genetic factors, atopy,
skin hyperreactivity) and endogenous (food, household, pollen,
epidermal, fungal, bacterial, and vaccine-associated factors,
as well as tobacco smoke, pollutants, xenobiotics, etc.) factors
[11]. It is worth paying attention to the fact that the triggers
could be enhanced by such factors as climate, geographical
factors, malnutrition, non-compliance with personal hygiene
practices, viral infections, and psychological stress, which is
confirmed by research data [12].

Currently, genetic predisposition in patients with atopic
dermatitis is not in dispute [13, 14, 15, 16]. According to
the research [17], 53.4% of children had a family history of
atopic dermatitis. Moreover, in 9 patients, allergic diseases
were diagnosed in both patients (14.3%). According to other
reports, predisposition to allergy was observed in 82% of cases
[18]. I. M. Shevchenko et al. (2015) believe that it's allergy in
mother’s history that increases the risk of atopic dermatitis in
children in their first year of life (x2 = 24.04, p = 0.000001),
TORCH infections (x2 = 9.93, p = 0.001) [19].

The combination of socio-hygienic, biomedical,
environmental and hygienic factors plays a key role in the
development and persistence of chronic atopic dermatitis
[20, 21, 22].

In recent years, the impact of environmental factors on the
pediatric allergic diseases was investigated and proven [23,
24]. The relationship between the degree of air pollution and
the prevalence of allergy was detected [25, 26]. It's been proven
that higher incidence of atopic dermatitis is found in children
who live in urban areas, especially in the environmentally
damaged regions [27].

In scientific literature, the researchers focus on the impact
of antenatal and neonatal risk factors on the development of
atopic dermatitis in children [28, 29, 30].

Factors constituting the primary entities of atopic dermatitis,
such as alimentary factors, infection, preventive vaccination,
taking medications, genetic factors, fetal diseases, have been
specified [31, 32]. It's been proven that caesarean delivery
results in higher likelihood of early-onset atopic dermatitis
compared to normal delivery [33]. Furthermore, complicated
pregnancy is observed in 96.7% of mothers of the surveyed
children with atopic dermatitis [34].

METHODS

The review of 67 papers addressing the course of atopic
dermatitis in children and adolescents was the research
method. Assessing the data on the risk factors and disease
development enables complete and detailed specification of
the preventive medical and recreational guidelines for both
individuals and groups.

RESULTS
The impact of biomedical and socio-hygienic risk factors on

the development of allergy in children was assessed [35, 36].
Factors related to inadequate sanitation, poor hygiene and

unfavorable environmental conditions in the child’s residential
space, such as occupational hazards, maternal smoking
cessation, toxicosis of the first or second half of pregnancy,
delivery complications, breastfeeding duration, have a
prominent effect [37, 38].

The impact of sanitation, hygiene and environmental factors,
such as the amount of living space per household member
and passive smoking, on children’s health was assessed. In
that connection, the disappointing trend was revealed, i. e. the
increase in the number of smoking mothers by 2.5 times over
the past decade [39, 40].

The data on the impact of parental occupational factors
on children’s health were studied; high prevalence of allergic
diseases in children of employees working at the chemical and
petrochemical enterprises was revealed [41].

The impact of miltiple factors on the development of fungal
infections in children with atopic dermatitis was studied; the
degree of influence and magnitude were assessed for risk
factors affecting the children at various stages of life starting
with intrauterine development [42, 43]. The study [44]
emphasizes that the development of cutaneous mycoses is
interrelated with the atopic dermatitis severity and the extent
of the lesion. Such symptoms of atopic dermatitis as dry skin,
itching, erythema, peeling/oozing, edema/papules, excoriation,
lichenification, and sleep disorder positively correlate with the
development of cutaneous mycosis.

Information is provided on the degree of the risk factors
influence on the development of atopic dermatitis combined
with respiratory allergy in children [45, 46].

Forecasting, which is currently widely used in many fields
of research, also finds its use in medicine [47, 48, 49, 50].
Predicting the course of various disorders is a topical issue
in medicine due to the possibility of disease prevention by
targeting various stages of the disease and managing their
development in the right direction. In their papers, researchers
show the feasibility of using mathematical methods for individual
prediction of pediatric allergic diseases.

The prognosis of respiratory and cutaneous manifestations
of allergy in children with early-onset exudative diathesis was
defined. The method for early prediction of allergic reactions
based on the family history and the course of intrauterine
development was developed in order to identify the groups
at high risk. The method for prediction of pediatric allergic
diseases was tested in the context of identifying the allergy
clinical form.

A model was developed enabling individual prediction of the
risk of atopic dermatitis in children based on the combination
of maternal and children’s risk; the measures for eradication
or reduction of unfavorable social, hygienic and other factors,
contributing to the disorder, were recommended. The method
for prediction of the extended immune parameters in children
with allergic dermatoses was also proposed.

The diagnosis of gnoseological indicators, sich as medical
history, clinical and laboratory data, and immune parameters,
is essential for the prediction of the atopic dermatitis course in
the newborn and first year babies with food allergies.

The method for prediction of early-onset atopic dermatitis
based on the family history, associated with atopic dermatitis,
has been identified, which could increase the efforts to develop
the groups for primary disease prevention.

Mathematical model for individual prognosis of the development
and progression of pediatric allergic disorders was developed
based on asessing the strength and hierarchy of influences for
various group of factors [50]. Stages of the prevalence of allergic
diseases were predicted based on the planned alterations in air
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pollution: namely, the annual increase in the prevalence of atopic
dermatitis could reach 0.4-0.9% of cases.

The use of mathematical forecasting of immune parameters
in older children with atopic dermatitis, and software developed
based on the research results and calculations are recognized
by scientists as a creative way to predict the impairments in
patients with this disorder.

The use of mathematical models to define the risk of the
atopic dermatitis symptom emergence in children of various
age and predicting the sustained remission are beneficial.
The authors have defined the adverse factors, such as diffuse
and extensive forms of atopic dermatitis, concomitant skin
diseases, early disease onset, affecting the duration of the
recurrent disease.

Mathematical model for prediction of the pediatric atopic
dermatitis course is recommended. The authors emphasize
that the use of the logistic regression equation developed
based on 16 predictor variables, for which the significance
levels were within 5% (Wald test), facilitates identification
of children at risk of atopic dermatitis in the population.
Alternative study performed by the same researchers reports
the use of mathematical model to predict the risk of bronchial
asthma in children with this disorder. The logistic regression
equation includes 7 predictor variables (age; intrauterine
infection; pneumonia, acute obstructive bronchitis, and chronic
adenoiditis in children above the age of two; paternal and
maternal (mother’s relatives) history of allergy).
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An individual predictive model of hypersensitivity to fungal
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was developed. The method for individual prognosis of the
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allergies based on the Bayesian approach was detailed.
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NEW DIGITAL OPPORTUNITIES IN DIAGNOSIS AND PREVENTION OF STUDENTS’ MENTAL HEALTH
Goncharova GA &
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The article deals with new digital opportunities in diagnosis and prevention of health and well-being of students that also create principally new conditions for getting
education. Use of digital traces, big data, machine learning and computer modelling in diagnosis results in obtaining important data about mental health of students to
examine their behavior, physical activity, emotional condition and a wide specter of personal traits in detail. Quantitative methods combined with big data and artificial
intelligence (Al) technologies are utilized to anticipate certain neurological and mental diseases. They allow to overcome limitations of traditional research methods and
expand the opportunities of modern education by changing the educational process based on the analysis results and adapting them to the student’s current state
and development. When digital technologies are moderately used under certain conditions, they (chat-bots, applications and other online resources) can be utilized as
preventive activities, estimating one’s health, improving social and psychological well-being and interactions by transforming the educational process.
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HOBbIE BOSMO>XHOCTU L®POBbLIX TEXHOJIOMM B AUATHOCTUKE N MPODUIIAKTUKE
NMCUXMNYECKOI'O 340POBbA OBYHAIOLLINXCA

I A. ToH4aposa =
VIHCTUTYT KOpPEKLWOHHOW Nefarorkiu Poccuiickoi akagemmn obpasosanmst, Mockea, Poccus

B cTaTbe packpblBaloTCs HOBbIE BO3MOXXHOCTU LMPOBBIX TEXHOMOMMIA B BOMPOCAX AMarHOCTUKIA 1 MPOUNaKTKy 3L0poBbs 1 6naronosy4mnst 00yHatoLLmXCs,
KOTOPbIE TAKXKE CO3AAI0T MPUHLMNMASBHO HOBbIE YCNIOBUA A5t MOSyHeHMs 06pa3oBaHus. /Icnonb3oBaHvie B AMarHoCTVKe METOL0B LMPOBLIX CeaoB, GosbLINX
[aHHbIX, MaLLVHHOTO OBYYeHMst 1 KOMMBIOTEPHOrO MOAENMPOBAHYIS MO3BOMSET MOMYYUTh BaXKHbIE CBEAEHUS O MCUXMHECKOM 3[0POBbE OOyHaloLLMXCs Ans
[eTaNbHOrO M3yHeHNs MOBeAeHVIs, (r3NHECKON aKTUBHOCTM, SMOLWIOHAIbHOMO COCTOSIHIAS, LUMPOKOIO CNEKTPa SIMYHOCTHBLIX XapakTepucTUK. Konm4ecTeeHHbIe
METOfIbl B COHETAHUN C TEXHOMOMVSIMI BObLUMX AAHHBIX 1 ICKYCCTBEHHOO MHTESEKTA UCMOMb3YIOTCS A9 MPOrHO3MPOBaHYS OMpeaesieHHbIX HEBPOJOMMHECKIX
N MCUXNYECKNX PACCTPONCTB, KOTOPbIE MO3BOMSIOT MPEOA0NeBaTb OrpaHNYeHVst TPaAMLMOHHBLIX MCCNEA0BaTeNbCKMX METOLOB U PacLUMPsiTb BO3MOXHOCTI
COBPEMEHHOro 06pa3oBaHusi, MeHsisi cam MPOLECC 00yYeHVsi Mo pesyrsTatam Takoro aHamaa 1 afanTupoBaTh UX Mo TeKyllee COCTOsiHVE U pas3BuTrie
obyyatoLLierocst. Mpu yMEPEHHOM VCroNb30BaHA LIPOBBIX TEXHONOMMI B ONPEAENEHHBIX YCIOBUSX OHU (HaT-60Tbl, MPUAOKEHWS 1 Apyrie OHNalH-pecypcbl)
MOTYT UCMO/b30BATLCS B KAYECTBE NMPOMUIaKTUHECKIX MEPOMPUATII, NOMOrast OLieHMBaTL CBOE COCTOSIHME 3A0P0BbS, MOBbILLATH COLWANbHO-NMCUXONOMMHECKOe
6narorony4vie 1 B3aMMOOTHOLUEHUS, TPaHC(OPMUPYS MPOLIECC 0BYHeHNIs.
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Development of digitalization and active implementation of digital
technologies into the daily life occurs in any sphere, including
medicine, education, economics, production, transportation,
construction, etc., expanding the opportunities of education,
communication, implementation of brand-new scientific
developments of Al that result in global transformation of the reality.

A modern generation widely uses the opportunities of the
Internet, navigator, smart house, and interactive helpers such
as the simplest mobile applications like distance recorders,
calorie calculators or gadgets used to determine the condition
of a system, electronic medical record, convenient IT-navigation
system and telemedicine.

Such new developments as digital medical cards, IT
management of personnel and time of appointment, etc.
constitute a comfortable environment. Development of
telemedicine enables distant consultation with medical experts,
whereas the individual approach using the brand-new scientific
developments becomes increasingly human-oriented.

Digitalization of education acquires importance due to
the steady growth of mental health disorders in children and
adolescents. They are primarily represented by depressive

and anxiety disorders that are the most frequently occurring
manifestations of mental disturbances in a younger generation.
According to the results of a number of trials, the prevalence of
depressive symptoms varies from 7.5% to 11% among those
aged 18 years, and the upward trend is observed (1, 2].

The data dependent pathology and emotional stress are
on the rise. They can also be risk factors for diseases (mental,
cardiovascular, gastrointestinal diseases, etc.) and new
pathologies such as a computer syndrome, various addictions
(pathological dependence), etc. [3].

Inevitable informatization, digitalization of Russian education
and creation of high-tech educational environment make the
issue of diagnosis, prevention and health-saving technologies
more pressing. This is how the negative effect of the factors
on the mental health and social-psychological well-being of
students is reduced.

MATERIALS AND METHODS

The science data presented in Russian and foreign trials using
RSCI- and PUBMED-based digital technologies that concern
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the issues of diagnosis and prevention of mental health and
social and psychological well-being of students were analyzed
following the principles of scientific objectivity and complexity.

DISCUSSION OF RESULTS

Owing to modern technologies, researchers come across new
opportunities. Distribution of digital technologies resulted in
occurrence of such a new scientific area as ‘computational
social science’ [4].

Due to the use of digital traces, big data, methods of
machine education and computer modeling, computational
social sciences overcome the limitations of traditional research
methods. The digital traces, the vast amount of which are left
by people, can be used to study their owners’ behavior in detail.
For instance, fithess bands and mobile phones trace where
we move, measure our physical activity and sleep patterns;
social networks and telephone conversations can be used to
examine social interactions. Data about social interactions can
be obtained using mobile device sensors [5] or through the
history of interactions, presenting new sources of data for the
research. New methods also allow to conduct researches on a
large scale. The opportunity was not previously available.

For instance, examination of the effect produced by the
news feed on the emotional state of users included a sample
of 700,000 thousand people [6]; researches of a similar scale
were conducted on a sample of VKontakte users [7]. The largest
experiment was carried out on the platform of one of the social
networks and included 61 million people [8]. A large sample
enables to find effects that are less strong, but more significant for
a human well-being. This is especially important when examining
a human emotional well-being influenced by many factors.
However, their effect in small samples is difficult to prove. Due to
a larger coverage, participants can be distributed into groups of
different age and gender, examine the effect of the same factors
on those educated depending on various indicators, etc.

Machine learning methods permit to restore various
characteristics using digital traces (prediction of such
demographic indicators as gender, nationality, income, etc.)
according to tweets [9], photos in the profile [10], user’s posts
[11]. A wide specter of personal traits (from temperament to
the level of intelligence) can be predicted based on how users
behave in social networks, including academic progress [12, 13].

Moreover, digital traces can be used to predict depression
effectively: based on certain social networks, depression can
be predicted three months before the official diagnosis, and the
predictive accuracy is comparable with a standard screening
interview [14].

We can compose an individual human profile using the
artificial intelligence (Al), and Internet resources can be used
to collect data about one’s mental health. Al can analyze such
data as age, gender, ethnicity, blood group, weight, body mass
index, and chronic diseases that constitute a higher risk for a
human’s health [15, 16].

Digital platforms can serve as environment for instant
distribution of emotions and allow to study collective reactions
to terror attacks [6] or celebrity suicides [17], which is important
to take into account due to possible imitations [18]. The
researchers are currently using quantitative methods to predict
certain mental health problems such as depression, suicidality
and anxiety [19].

Digital safety technologies including control and observance
of hygienic conditions based on sanitary rules and standards of
educational institutions can help solve health promoting school
issues [20].
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In accordance with the National Strategy for the
Development of Artificial Intelligence over the period extending
up to the year 2030 (Presidential Decree of the Russian
Federation dated 10.10.2019 No. 490), fundamental research
to create conditions for human life improvement is developed
due to an increased level of education, healthcare, including
preventive examinations, prediction of disease occurrence
and progress, etc. New methods of optimization of mental
and educational activity occur on the basis of technologies
of cognitive cyber physical systems, artificial intelligence,
distribution, perception and storage of data preserving mental,
and social and psychological well-being of those educated [3].

According to the ‘balanced approach’ hypothesis, moderate
use of digital technologies can positively affect physical and
mental health, and social and psychological well-being of
children, adolescents and young population in the high-tech
sphere [21].

The factors producing a negative influence on well-being
of those educated in high-tech environment include effects
of electromagnetic fields, screen light, peculiarities of visual
data presentation, ways and mode of operation (multitasking),
etc. [22].

The role of information hygiene and development of optimal
levels of visual information, light output, sound, criteria of data
relevance and complexity, epidemiology of risk groups and
incidence of information overload has been increasing [3].

It is well-known that a part of those educated needs long-
distance learning due to health reasons (health limitations
and disability), as they can’t visit educational institutions on a
constant basis.

The main value of long-distance learning for people with
health limitations is that long-distance learning is frequently the
only way to implement their potential and be successful in life
just like their healthy peers. Students educated long-distance,
including those with health limitations and disability, are not
limited by space or time, they work where they want, when
they want and as fast as they want without any overstressing.

Every teacher takes into account a student’s opportunities
and can determine how long it takes for the student to
understand the program. When the program is completed,
knowledge is always tested. Clearly, long-distance learning
is a great advantage for students with health limitations.
The learning process can be adapted to their needs. The
students can interact with virtual teachers and peers without
inconvenience, constraints or feeling disabled. Thus, the people
with limited health capacities are integrated into the society
owing to telecommunication and information technologies.

Long-distance E-learning can be extremely effective due
to the possibility to analyze the students’ data and alter the
learning process based on the analysis results [23]. In this case,
distance-learning of students, including people with health
limitations, is the basis for the new paradigm of the educational
process. It is not the content of educational material, subjects,
forms and methods of education, but rather the student’s
personality, individuality, self-actualization during the educational
process that occupy a central position. The personal approach
is associated with educational individualization as it takes into
account personal, psychophysiological and cognitive abilities,
values and individual needs of every student [24].

[t is also important to pay careful attention to those
with hampered adaptation to use of distance educational
technologies and formation of competencies associated with
wellness and adherence to healthy lifestyle in students [25, 26].

Under certain conditions, a moderate use of digital
technologies can promote formation of good habits associated
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with a healthy way of life, nutrition, sleeping and physical activity.
Examples of the use include different chat bots, applications
and other online resources that estimate somebody’s health
and improve the social and psychological well-being and
interrelations in the younger generation [27, 28].

An element of such preventive technologies can include
the use of digital means improving well-being of the students
in an unfavorable or vulnerable condition of health or a social
situation. This is because online communities and social
networks provide support and assist in coping with difficult life
situations, emotions and stress [17, 28].

A set of different preventive activities must be primarily
aimed at prevention of any negative effect and/or elimination of
risk factors associated with the use of digital and information
and communication technologies in high-tech educational
environment that result in visual, locomotor and digestive
diseases. It is necessary to reduce a stress factor and its
consequences, and hypodynamia resulting in the development
of mental health in students. Increasing popularity of social
networks attracts the younger generation and promotes their
active use [29]. Social networks enable students to develop
and support relations by chatting with friends who are off-line
using messengers, E-malil, etc. Internet offers great chances to
make new friends, urges young people to unite in groups with
similar ideas and interests. Online communication is important
for development of identity, self-confidence, stable positive self-
estimation and self-understanding [30, 31].

Examination of digital technologies requires a differentiated
approach with a need in big data. Information from social
media can be used here as well. For instance, online activity
helps predict health-related issues.

It is shown [32] that social online integration is associated
with a reduced mortality due to cardiovascular diseases, drug
overdose and suicide. Big data analysis allows to predict
depression using posts from social networks [33, 34, 35]. This
offers great opportunities. Thus, it is now possible to search for
factors of risk and protection in relation to depression and other
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