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IMPACT OF LIFE ACTIVITY IN CONDITIONS OF DIGITAL ENVIRONMENT ON THE STUDENTS’
ORGAN OF SIGHT

Obrubov SA, Markelova SV =
Pirogov Russian National Research Medical University, Moscow, Russia

The growth of eye disease incidence in the juvenile population amidst increasing visual load, which, among other factors, results from the use of electronic devices
(ED), outlines the search for effective preventive measures, geared towards preservation of health of young people. The study was aimed to assess the impact of life
activity upon exposure to digital environment on the organ of sight in schoolchildren and college students. The study was carried out in 2017-2020 at Dolgoprudny
gymnasium and Pirogov Russian National Research Medical University. A total of 805 schoolchildren and college students underwent ophthalmologic examination.
Accommodative response was registered with Speedy-K Ver. MF-1 autorefractor keratometer (Japan). A standardized questionnaire, tailored by the authors to
meet the requirements of the study, was used to assess the regime for the use of ED by students. Inclusion criteria: schoolchild, college student, ophthalmologic
examination data and submitted informed consent available, correctly completed questionnaire. Statistical processing was performed using the Statistica 13.0
software. All students were the ED owners. Only 9.9% of primary school students, 2.7% of secondary school students, 1.9% of senior secondary school students,
and 0.9% of college students did not use ED every day. Significant negative correlation was revealed between the students’ vision acuity and the daily total time
of using the ED, as well as the duration of the ED continuous use (p<0.05). Accommodation weakness was detected in 88.76% of students with early stage of
myopia; accommodative response close to normal was less common (11.24%). The increase in daily total time of using the ED by 2 hours and more results in
higher prevalence of functional vision problems (p<0.05), and the trend of increasing the number of high myopia cases. The data obtained define the need of
improving the students’ hygiene training starting from the preschool age.

Keywords: schoolchildren, students, electronic devices, diseases of the eye, an accommodative response.

Author contribution: Obrubov SA — academic advising, data acquisition, literature analysis; Markelova SV — data acquisition, statistical processing, literature
analysis, manuscript writing.

Compliance with ethical standards: the study was approved by the Ethics Committee of Pirogov Russian National Research Medical University (protocol No.
159 dated November 21, 2016). The informed consent was obtained for all the participants. The study met the requirements of biomedical ethics and involved
no risk to participants.
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BJIMAHUE XKU3HEQEATENIbHOCTU B YCNIOBUSAX LIM®POBOW CPE[blI HA COCTOSAHVE
OPrAHA 3PEHUA OBY4AIOLLINXCA

C. A. O6py6os, C. B. Mapkenosa =
Poccniicknii HaumoHanbHbIN NCCNERoBAaTENLCKNA MeaNLMHCKNIN YHVBepcuTeT M. H. V1. Muporosa, Mockea, Poccus

PocT noparkeHHOCTW OETCKOro Hacenenns 60ne3HsaMn rmasa Ha (HOHe YBENMMYEHUSt 3PUTENIbHON Harpy3KKM, OBYCIOBMEHHON, B TOM YCIE MCMONb30BaHVEM
ANEKTPOHHBIX YCTPOUCTB (3Y), onpemenser nouck aP@EKTVBHbIX Mep MNPOMUNAKTUKM, HaMpPaBneHHbIX Ha COXPaHeHwe 340poBbA Monoaexu. Llenb
NCCNefoBaHNst — U3yYeHne BIMSHUS >KM3HEeLeSTeNbHOCT B YCNOBUSIX LMMDPOBOA Cpefbl Ha COCTOsiHME OpraHa 3peHWUs LUKOMBHUKOB W CTYLEHTOB.
Viccneposanwe BoinonHeHo B nepurog 2017-2020 rr. Ha 6ase JonronpyaHeHckon rumHasum u PHAMY um. H. . Muporosa. MNposeaeH odTasibMonornieckuii
ocMoTp 805 LIKOMBHUKOB M CTYAEHTOB. PerncTpaumio akkoMomZaumMOoHHOro OTBeTa MPOBOAWIM C MOMOLLBIO aBTOMATUHECKOro akkomogorpada Speedy-
KverMF-1 (dnoHuns). Ons ndydeHns pexxkima 1ncronb3oBaHus Y obyqalolMNCs MpUMEHEH CTaHAapTU30BaHHbIA ONPOCHUK, afanTUpPOBaHHbIA asTopamm s
Liene nccnenoBaHns. Kputepum BKIFOYEHNS: LKOMBHUK, CTYAEHT, Hanyme odTansMONorM4eckoro 0CMoTpa U MOAMMCaHHOMO MHDOPMUPOBAHHOIO COMnacus,
KOPPEKTHO 3amnonHeHHbIN onpocHrK. CTatnctnyeckas obpaboTtka nposefeHa nocpedctsom Statistica 13.0. Bee yyawmecs nmvetot 3Y. Vicnonbsytor Y He
Kapkablin AeHb Tonbko 9,9% Mnaglmx LKONbHUKOB, 2,7% ydalluvxcst cpefHelt Wwkonbl, 1,9% cTaplueknaccHnkos, 0,9% cTyaeHToB. BbisiBneHbl 3Ha4nMble
oTpyLaTeNbHbIE MOKa3aTeny KO3MMULIMEHTOB KOPPENALMN MEXOY OCTPOTOM 3PEHVs 0BYHatOLLIMXCH 1 AHEBHBIM CyMMapHbIM BPEMEHEM WCMONb30BaHNA Y
B TeYeHVe OHSA, NMPOAOIKUTENBHOCTLIO X HEMPEPLIBHOMO MCMob30BaHMA (p<0,05). Y 0byHarowmxca ¢ Ha4abHOM BiIM30PyKOCTBIO CNaboCTb akkOMOAALIMN
oTMevanack B 88,76% cnyyaes, pexe (11,24%) BbISBNANCS aKKOMOLALMOHHbIA OTBET, MPUOAVKAIOLLMIACS K HOPMaUibHbIM MokasaTensMm. YBenmyeHe JHEBHOMO
CYMMapPHOro BPeMEHN MCMOoNb30BaHKs QY NepBOKMACCHUKaMM 2 Yaca 1 6ofee BbI3bIBAET YBENNHEHME PACIPOCTPaHEHHOCTU (PDYHKLMOHANBHbBIX 3a00n1eBaHuni
rnasa (p<0,05) 1 TEeHAEHLMIO K YBENMHEHMIO H1Ca MAOMW BLICOKOI CTEneHW. Mony4eHHble AaHHble onpefenstoT HEOOXOANMOCTb COBEPLUEHCTBOBAaHNSA MPUEMOB
TUINEHNYECKOrO BOCMUTaHNS 00YHatOLLMXCS, HaqMHas C AOLLKOSIbHOrO Nepvoaa.

Knio4yeBble CnoBa: LLKOMbHVKN, CTYAEHTbI, 3NEeKTPOHHbIE YCTPOMCTBa, 60Me3HM rasa, akkOMOAALMOHHbI OTBET.

Bknap aBtopoB: O6py6os C. A.— Hay4HOe PyKOBOACTBO, COOp Martepuana, aHannd nutepartypbl; Mapkenosa C. B.— cbop maTepuana, ctatuctudeckas
06paboTka, aHann3 nMTepaTypsbl, HanncaHne cTaTbu.

CobniofeHne aTn4eckux ctaHgapToB: [daHHoe vccnenoBaHmie 6bino ogobpeHo JTIOK PHUMY um. H. . Muporosa (Mpotokon Ne 159 ot 21.11.2016 ropa).
[o6poBosibHOE MHOPMMPOBaHHOE corflacve BbINo MoyHeHO AN KakAoro ydacTHUKa. ViccnenoBaHvie COOTBETCTBOBaO TPeGoBaHUSIM GUOMEAVLIMHCKONM
3TVIKW 1 HE NoABEprasio ONacHOCTY YHaCTHKOB.

<] Ansa koppecnoHpeHumn: CeetnaHa BanepbesHa Mapkenosa
yn. OctpoBuTAHOBE, 4. 1, I. MockBa, 117997; markelova_sv@rsmu.ru
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OPUTMHAJIbHOE UCCJIEQJOBAHNE

Fig. 1. Accommodative response assessment with the Speedy-K Ver. MF-1 autorefractor keratometer (Japan)

The rapidly growing usage of Internet technologies, including
among children, adolescents and youth, together with younger
age of users and increased duration of the Internet use by young
people, were noted in the UNICEF Annual Report 2017 [1].

Digital environment substantially changes childhood and
adolescence due to its contribution to many social processes
(acquiring information and education, communication and
maintaining social ties, entertainment and leisure activities,
engagement with society and lifestyle) [2—-8].

However, it is important to note the declining health of the
juvenile population, especially the visual organ health. This gives
relevance to development of preventive measures that would
reduce adverse effects of digital environment on the health of
younger generation [9, 10].

The study was aimed to assess the impact of life activity
upon exposure to digital environment on the organ of sight in
schoolchildren and college students.

METHODS

The study was carried out at Dolgoprudny gymnasium
(Moscow Region) and Pirogov Russian National Research
Medical University in 2017-2020. A total of 805 schoolchildren
and college students underwent ophthalmologic examination
(150 primary school students, 130 secondary school students,
200 senior secondary school students, 325 college students).

Visual acuity was assesed using the Golovin-Sivtsev table
inserted in the Roth apparatus. The assessment results were
presented in the following format: Vis" ., csi0n (OD=..., OS=...).
Malinovsky test was performed [11, 12].

Accommodative response was registered with the
Speedy-K Ver. MF-1 autorefractor keratometer (Japan) (Fig. 1).
Monocular vision was tested. Visual stimuli were presented to
patient at varying distances from the eye (from infinity to 20
cm), and refractive state was determined. Then the stimulus
with this refraction value was presented (conditions for
emmetropia were established). Later refraction of the stimulus
was increased stepwise by 0.5 D: -0.5 D,—1.0D,—1.5D,—2.0
D, etc. (up to -5.0 D). Refractometer measured eye refraction
amidst visual load applied many times during the study, and
the data obtained went into computer to be processed and
displayed in the form of diagrams. Indicators (coefficients) that
characterized the ciliary muscle function were evaluated for
quantification and comparative evaluation of dynamic changes in
accommodography. Coefficients were calculated in the automatic
mode using the specially designed software. Accommodative
response coefficient reflects the degree of ciliary muscle tension.
[t depends on the ratio between the accommodative response
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and the accommodative stimulus at each “stage” of the study.
Growth (decrease) in the accommodography was evaluated
using the accommodography growth coefficient. Coefficient
of microfluctuations is the coefficient of high frequency ciliary
muscle microfluctuations [13].

The questionnaire, developed by specialists from the
Research Institute of Hygiene and Health Protection of Children
and Adolescents, used in multicenter studies aimed at providing
medically safe digital technologies to children, was used as
a basis and tailored to meet the requirements of the study
reported. All authors had the following practitioner certificates:
“Hygiene of Children and Adolescents”, “Ophtalmology”. The
inclusion criteria were as follows: schoolchild, college student,
informed consent submitted, ophthalmologic examination data
available, questionnaire, correctly completed by the respondent
or his/her legal representative. Exclusion criteria: different age
group, no ophthalmologic examination data available, no
correctly completed questionnaire. Correlation analysis was
used to define the nature of the relationship between the
students’ visual acuity and their daily total time of using the
ED, as well as the duration of the ED continuous use (p<0.05).

The study involved no risk to participants and met the
requirements of biomedical ethics and the Declaration of
Helsinki (1983). The study was approved by the Ethics
Committee of Pirogov Russian National Research Medical
University (protocol No. 159 dated November 21, 2016).

Statistical processing of the data was performed using the
Statistica 13.0 software package.

RESULTS

No schoolchildren and college students not using electronic
devices were found. Only 9.9% of primary school students,
2.7% of secondary school students, 1.9% of senior secondary
school students, and 0.9% of college students did not use
electronic devices every day. The students use stationary
(personal computer, laptop) and mobile (smartphone, tablet)
devices on a daily basis both during school day and during
holidays.

Daily total time of using all electronic devices by children,
adolescents and youth during school day and during holidays
is presented in Table 1.

High daily total time values of using the ED both during the
school day and during holidays were obtained for all categories
of respondents.

During the period of study, the daily total time of using the
ED (both in educational and leisure activities) was about 2.0
hours in primary school students, 5.5 hours in secondary school
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students, 8.0 hours in senior secondary school students, and
11.0 hours in college students.

During holidays, the daily total time of using the ED by
primary school and secondary school students increased by
an average of 0.8-1.3 hours and accounted for 2.8-3.3 hours.
In senior secondary school students and college students, the
daily total time of using the ED increased by an average of
1.7-3.7 hours (p<0.05).

When studying the students’ organ of sight by computed
accomodography, it was found that ciliary muscle insufficiency
(weakness) was the most common accommodative state,
which was in line with the data reported in literature [14].

Accommodation weakness was detected in 88.76% of
students with early stages of myopia (Fig. 2). Accommodative
response close to normal was less common (11.24%) (Fig. 3).

The values of accommodative response obtained in
schoolchildren with initial stages of myopia suggest poor blood
circulation in long posterior ciliary arteries [15].

The relationship between the students’ visual organ
condition and the daily total time of using stationary and mobile
electronic devices during the school day and during holidays is
presented in Table 2.

Significant negative correlations were revealed between the
students’ visual acuity and the daily total time of using the ED,
as well as the duration of the stationary and mobile electronic
devices continuous use (p<0.05) [16].

It is shown, that with the first graders daily total time of using
the ED increased by 2 hours and more, a significant decrease in
a number of individuals with functional or chronic eye problems
among them is observed. The prevalence ofaccommodative
problems is increased (p<0.05), and the trend of increasing the
number of high myopia cases is noted (Fig. 4).

DISCUSSION

Active development of the electronic industry over the past
few decades has resulted in wide use of electronic devices,
including by students in their life activities. Our findings illustrate
the use of various ED types by the absolute majority of students,
frequent and long-term use of ED by children, adolescents and
youth during their studies, and increased visual load during
holidays. The relationship between the increased duration of
the stationary and mobile electronic devices continuous use,
daily total time of using the ED and reduced visual acuity,

Table 1. Students’ daily total time of using electronic devices during the school day and during holidays, M+m, min.

Daily total time of using the electronic device

Students - - -
During the school day During holidays
Primary school students 109.5+24.0 154.9+27.0
Secondary school students 315.9+50.0 393.3+60.0
Senior secondary school students 485.5+30.0 709.8+35.0*
College students 663.2+17.0 767.1+£19.0*

Note: * — p<0.05
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Table 2. Relationship between the students’ visual acuity and the time of using stationary and mobile electronic devices, R*

Time of using electronic devices oD (o]
Daily total time of using
personal computer -0.74 -0.65
mobile electronic devices -0.58 -0.57
Duration of the electronic device continuous use
during the school day -0.87 -0.81
during holidays -0.71 -0.60

Note:* — p<0,05
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More than 2 hours per day

[l Low myopia
[ Normal

Fig. 4. Diseases of the eye and adnexa in first graders depending on the daily total time of using the stationary and mobile electronic devices in educational and

leisure activities, 2020,%

increased prevalence of functional problems and chronic eye
diseases in students had been established.

The long-term effects of using the electronic devices remain
unknown. However, various short-term effects on the organ
of sight, such as dry eye, burning eye, redness, blurry vision,
floaters and diplopia, resulting from the use of ED, are often
reported both in domestic and foreign literature sources [17, 18].

This group of symptoms is known as computer vision
syndrome, which can affect the users of both stationary and
mobile electronic devices. According to some reports, this
syndrome affects 40% of office workers, “spending at least
half of their time in the office” [19].

The relationship between the organ of sight disorders and
the electronic device use duration was noted by some other
authors. Thus, the relationship between using the smartphone
by adolescents for over 2 hours per day more than doubled the
number of complaints of pain and dry eyes [20].

The symptoms listed above do not last and vanish on
cessation of using the ED [21].

A whole range of measures has been developed for prevention
of such organ of sight disorders. However, children, adolescents
and youth show low level of awareness of the issue, and,
therefore, does not acquire skills of safe ED use, which adversely
affects their health, i.e. the organ of sight health, compromises
their quality of life and reduces their effectiveness [22].
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Such organ of sight disorders may result from impaired
function of accommodation system. The condition of the
accommodation system affects dynamic refraction, which
in turn affects central vision. Underestimation of the role of
accommodation in the development of a number of disorders
may leave the students unaided and limit their visual performance
at any age. Enhanced accommodation associated with the
long-term use of electronic devices in children can promote
postnatal growth of eyeballs and increased eye refraction. Weak
accommodation precedes myopia, is considered the first sign
of myopia, and accompanies the clinical course of myopia [15].

We believe that the accommodative dysfunction revealed
may be due to dysregulation of the ciliary muscle function
resulting from altered vegetative processes, which leads to
hemodynamic changes in the ocular circulation due not only
to mechanical stretching of the sclera, but also to unbalanced
vascular tone neurogenic regulation [23].

Moreover, changes in choroidal perfusion can also be the
probable cause of myopia progression in schoolchildren. It
can be assumed that in case of increased choroidal perfusion
choroid can become the source of excessive retinoid levels
(retinoic acid, RA), which are unused in the biochemical
reactions in the retina of individuals with myopia, and are
accumulated in the known receptors of the sclera, being the
closest structure [24-26].
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RA accumulation in the sclera results in altered proliferation
and differentiation of fibroblasts [27].

Further development of research in this field could
contribute to eye protection in children, adolescents and youth
in the context of exposure to digital environment [28-30].

CONCLUSION

Wide use of electronic devices by children, adolescents and youth
against the background of increased incidence of the diseases
of the eye and adnexa is of deep concern to ophthalmologists
and hygienists. Studying the organ of sight disorders’
pathogenesis and the revealed negative correlation between the
students’ visual acuity and the duration of continuous use and

References

1. Doklad JuNISEF. Polozhenie detej v mire, 2017 god: deti v
cifrovom mire. 11 dekabrja 2017 goda. https://www.unicef.org/
eca/ru/Otchety/doklad-«polozhenie-detej-v-mire-2017-god-deti-
v-cifrovom-mire» (data obrashhenija 25.03.2021). Russian.

2. Kuchma VR, Suhareva LM, Hramcov PIl. Gigienicheskaja
bezopasnost’ zhiznedejatel’nosti detej v cifrovoj srede. Zdorov'e
naselenija i sreda obitanija. 2016; 8 (281): 4-7. Russian.

3. Kuchma VR. Gigienicheskaja bezopasnost’ giperinformatizacii
zhiznedejatel'nosti detej. Gigiena i sanitarija. 2017; 96 (11): 1059-
1063. DOI: 10.18821/0016-9900-2017-96-11-1059-1063
Russian.

4. Milushkina OYu, Skoblina NA, Markelova SV, Tatarinchik AA,
Melikhova EP, Libina Il, Popov MV. The impact of electronic
devices on the physical growth and development of the modern
youth and recommendations on their safe use. Bulletin of Russian
State Medical University. 2019; 4: 83-89.

5. Popov MV, Libina Il. Gadzhety kak informacionnyj faktor
riska i ih vlijanie na sostojanie zdorov’ja molodezhi. V sb.
aktual’nye problemy gigieny, toksikologii i profilaktiki. Pod red.
V. N. Rakitskogo. Moskva; 2019; 99-102. Russian.

6.  Popov MV, Libina Il, Melihova EP. Ocenka vlijanija gadzhetov
na psihojemocional’noe sostojanie studentov. Molodezhnyj
innovacionnyj vestnik. 2019; 8 (2): 676-678. Russian.

7. Libina I, Melihova EP, Popov MV. Issledovanie vlijanija
jelektronnyh ustrojstv na sostojanie zdorov’ja studentov
medicinskogo vuza. Zdorov’e molodezhi: novye vyzovy
i perspektivy. Psihologicheskoe zdorov’e molodezhi. Rol’
informacionnyh tehnologij. Moskva: Nauchnaja kniga; 2019; 5:
181-191. Russian.

8. Milushkina OYu, Popov VI, Skoblina NA, Markelova SV, Sokolova
NV. The use of electronic devices by students, parents and
teachers before and after the transition to distant learning. Bulletin
of Russian State Medical University. 2020; 3: 77-82.

9. Skoblina NA, Shpakou A, Milushkina OYu, Markelova SV,
Kuzniatsou A, Tatarinchik AA. Eye health risks associated with the
use of electronic devices and awareness of youth. Klinika Oczna.
2020; (2): 60-65. DOI:10.5114/k0.2020.96492

70. Haertdinova Al, Shajmuhametova GF, Tolmachev DA Vilijanie
jelektronnyh ustrojstv na sostojanie zdorov’ja organov zrenija
studentov medicinskoj akademii. Modern Science. 2020; 12 (2):
291-294. Russian.

11. Rossijskaja oftal’mologija onlajn. Diagnostika i lechenie blizorukosti
u detej. 2013. https://eyepress.ru/article.aspx?14990. (data
obrashhenija 25.02.2021). Russian.

12. Baranov AA, Kuchma VR, Suhareva LM et al. Provedenie
monitoringa sostojanija zdorov’ja detej i podrostkov i organizacija
ih ozdorovlenija. Metodicheskie rekomendacii. Moskva; 2006; 47.
Russian.

13. Zharov W Komp'juternaja akkomodografija na pribore Speedy-
Kver MF-1 (Japonija). Metodicheskie rekomendacii. I., 2007; 24.
Russian.

14. Akkomodacija: Rukovodstvo dlja vrachej. Pod red. Katarginoj LA.
M.: Aprel .2012;135. Russian.

total daily use of the electronic devices indicate that there are
some manageable risk factors, that contribute to development
of this pathology. Under these circumstances, hygiene training
for students aimed at acquiring knowledge and skills of safe
electronic device use in the context of digital environment, as
well as evolving commitment to healthy lifestyle during studies,
during holidays and throughout the lifespan, should be one of
the top priorities in preventive work at the current stage. Taking
into account the early experience of using the ED, and the need
for their use for education, preventive work should start at pre-
school age, and hygiene training should reach not only students,
but also their parents, educators and teachers. The students’
engagement with ED as a part of educational programme
should comply strictly with the hygiene requirements.

15. Boginskaja OA, Obrubov SA, Pykov MI, Shvecova MA
Ul'trazvukovaja ocenka krovotoka v sosudah glaza u detej s
blizorukost’ju, sochetajushhejsja s nedifferencirovannoj displaziej
soedinitel’noj tkani. Ul'trazvukovaja i funkcional’'naja diagnostika.
2014; 1: 47-53. Russian.

16. Skoblina NA, Popov VI, Eryomin AL, Markelova SV, Milushkina
OYu, Obrubov SA, Tsameryan AP. Risk of developing diseases of
an eye and its adnexa in students in conditions of the conditions
of the violation of hygienic rules for the use of electronic devices.
Hygiene and sanitation. 2021; 100 (3): 279-284. Russian.

17. Kim DJ, Lim CY, Gu N et al. Visual Fatigue Induced by
Viewing a Tablet Computer with a High-resolution Display.
Korean J. Ophthalmol. 2017; 31 (5): 388-393. DOI:10.3341/
kjo.2016.0095

18. Long J, Cheung R, Duong S et al. Viewing distance and eyestrain
symptoms with prolonged viewing of smartphones. Clin Exp.
Optom. 2017; 100 (2): 133-137. DOI:10.1111/cx0.12453

79. Uchino M, Schaumberg DA, Dogru M et al. Prevalence of dry
eye disease among Japanese visual display terminal users.
Ophthalmology. 2008; 115 (11): 1982-1988. DOI: 10.1016/j.
ophtha.2008.06.022

20. Moon JH, Kim KW et al. Smartphone use is a risk factor for
pediatric dry eye disease according to region and age: a case
control study. BMC Ophthalmol. 2016; 16: 188-194. https://doi.
org/10.1186/512886-016-0364-4

21. Kim J, Hwang Y, Kang S et al. Association between Exposure
to Smartphones and Ocular Health in Adolescents. Ophthalmic
Epidemiol. 2016; 23 (4): 269-276. DOI:10.3109/09286586.201
5.1136652

22, Shantakumari N, Eldeeb R, Sreedharan J et al. Computer use
and vision-related problems among university students in Ajman,
United arab emirate. Ann Med Health Sci Res. 2014; 4 (2): 258—
263. DOI:10.4103/2141-9248.129058.

23.  Porjadin GV, Boginskaja OA, Obrubov SA, Pykov M, Kolbatova ES,
Dubovik LG Osobennosti sostojanija vegetativnoj nervnoj sistemy
u detej s blizorukost’ju, associirovannoj s nedifferencirovannoj
displaziej soedinitel’noj tkani. In: Patologicheskaja fiziologija
i jeksperimental’naja terapija. 2013; 57 (3): 27-31. Russian.

24. Ganesan P, Wildsoet CF Pharmaceutical intervention for myopia
control. Expert Review of Ophthalmology. 2010; 5 (6): 759-787.

25. McFadden SA, Howlett MH, Mertz JR et al. Acute effects of
dietary retinoic acid on ocular components in the growing chick.
Experimental Eye Research. 2006; 83 (4): 949-961.

26. Mertz JR, Wallman J Choroidal Retinoic Acid Synthesis:
A Possible Mediator between Refractive Error and Compensatory
Eye Growth. Experimental Eye Research. 2000; 70 (4): 519-527.

27. Hamnagdaeva NV, Obrubov SA, Semenova LJu, Salmasi ZhM,
Porjadin GV, Kazimirskij AN et al. Vlijanie all-trans retinoevoj kisloty
na kul'turu skleral’nyh fibroblastov krolika. Rossijskaja detskaja
oftal’mologija. 2016; 3: 18-23. Russian.

28. Milushkina OYu, Skoblina NA, Markelova SV, Tatarinchik
AA, Bokareva NA, Fedotov DM Ocenka riskov zdorov’ju
shkol’nikov i studentov pri vozdejstvii obuchajushhih i dosugovyh

RUSSIAN BULLETIN OF HYGIENE | 2, 2021 | RBH.RSMU.PRESS



OPUTMHAJIbHOE UCCJIEQJOBAHNE

29.

informacionno-kommunikacionnyh tehnologij. Analiz riska
zdorov’ju. 2019; 3: 135-143. DOI: 10.21668/health.risk/2019.3.16
Russian.

Kuchma VR, Barsukova NK, Sankov SV Kompleksnyj podhod k
gigienicheskomu normirovaniju ispol’zovanija det’'mi jelektronnyh
sredstv obuchenija. Zdravoohranenie Rossijskoj Federacii.

Jlutepatypa

1.

10.

11.

12.

13.

14.

15.

16.

POCCUICKNIN BECTHUK TUIMAEHBI | 2, 2021 | RBH.RSMU.PRESS

Hoknap KOHWNCE®. Monoxenne petent B mupe, 2017 rofa:
netn B umdposoM mupe. 11 gexkabps 2017 ropa. https://
www.unicef.org/eca/ru/OT4eTbl/goKNaL-«NONOXKEHNE-AeTE-B-
Mupe-2017-roa-aetm-B-undpoBom-mrpe» (gata obpatleHns
25.08.2021).

Kyuma B. P, Cyxapesa J1. M., Xpamuos [1. N. TnurneHndeckas
6e30MacHOCTb XXMIHEAEATENBHOCTU AeTel B LdpoBo cpefe.
300p0oBbe HaceneHust U cpefa obutaHus. 2016; 8 (281): 4-7.
Kyuma B. P. Turrermnyeckast 6e30nacHoOCTb rmneprHhopmaTmsaLmmn
XKUBHEOEATENBHOCTY AeTen. TurneHa n caHntapus. 2017; 96 (11):
1059-1063. DOI: 10.18821/0016-9900-2017-96-11-1059-1063
Milushkina O. Yu., Skoblina N. A., Markelova S. V., Tatarinchik
AA., Melikhova EP, Libina Il, Popov MV. The impact of electronic
devices on the physical growth and development of the modern
youth and recommendations on their safe use. Bulletin of Russian
State Medical University. 2019; 4: 83-89.

Monos M. B., JInbuHa M. V1. TapgxeTbl Kak MHMOPMaUVOHHbIV
hakTop prcka u 1x BAMSHME Ha COCTOSIHNE 300POBbS MOOAEXN.
B ¢6: AkTyanbHble npob6aembl TUrMeHbl, TOKCUKOIOrn
n npodpunakTvkn. IMog pen. B. H. Pakutckoro. Mocksa. 2019;
99-102.

Monos M. B., JlnbuHa V1. V., Mennxosa E. . OueHka BanaH1s
rafpKeToB Ha MCUXO3MOLIMOHANbHOE COCTOSHWE CTYOEHTOB.
MonogexHbIi MHHOBaLWMOHHBI BECTHVK. 2019; 8 (2): 676-678.
NnéuHa M. N., Menuxosa E. 1., MNMonos M. B. ViccnenosaHue
BNUSIHNS SMEKTPOHHBIX YCTPOWCTB Ha COCTOSIHWE 3[40POBbS
CTYLEHTOB MEOULIMHCKOrO By3a. B KHUre: 300p0Bbe MONOAEXKN:
HOBblE BbI30Bbl 1 MEPCMEKTVBbI. [1CUXonormieckoe 300p0OBbE
mMonofexun. Ponb nHdopMaumoHHbix TexHonorun. Mocksa:
HayyHas kHura. 2019; 5:181-191.

Milushkina OYu, Popov VI, Skoblina NA, Markelova SV,
Sokolova NV. The use of electronic devices by students,
parents and teachers before and after the transition to distant
learning. Bulletin of Russian State Medical University. 2020;
3: 77-82.

Skoblina NA, Shpakou A, Milushkina OYu, Markelova SV,
Kuzniatsou A, Tatarinchik AA. Eye health risks associated with the
use of electronic devices and awareness of youth. Klinika Oczna.
2020; (2): 60-65. doi:10.5114/ko0.2020.96492

XaeptgnHosa A. W., WanmyxametoBa . ®., Tonmades . A.
BnusHrve aneKTpOHHbIX YCTPOMCTB Ha COCTOSHWE 340POBbS
OpraHoB 3peHnst CTyAeHTOB MeamUMHCKON akademun. Modern
Science. 2020; 12 (2): 291-294.

Poccuiickas obraneMonorus oHnanH. [uarHocTvka u nedeHne
6nnsopykoctn y peten. 2013. https://eyepress.ru/article.
aspx?14990. (nata obpalleHns 25.02.2021).

Baparos A. A., Kydma B. P, Cyxapesa J1. M. n ap. MNposepeHvie
MOHUTOPUHIra COCTOSIHUSI 300PO0Bbsi AeTell U MOAPOCTKOB
1 OpraHv3aums Ux 0340poBAeHNs. MeTognyeckme pekomeHgauum.
Mocksa. 2006; 47.

XKapoe B. B. KomnbioTepHas akkomoporpadus Ha npubope
Speedy-Kver MF-1 (Anorust). MeToanyeckre pekomeHgaumm. W.
2007; 24.

AkkOMOgaumsa: PykoBOACTBO [ANA  Bpaden.
KatapruHon J1. A. M.: Anpenb. 2012; 135.
BoruHckas O. A., Obpybos C. A., MNbikos M. 1., LLIBeuosa M. A.
YnbTpasByKkoBasa OLEHKa KPOBOTOKa B COCyAax rnasa y AeTen
C GnM30PYKOCTBIO, CoYeTatOLLENCA C HeamddepeHLMpPOoBaHHOM
oncnnasmen  CoeguHUTENbHOW  TKaHnu.  YnbTpasByKoBast
N PyHKLUMOHaNbHas anarHocTuka. 2014; 1: 47-53.

CkobnuHa H. A., MNonos B. V., EpemunH A. J1., Mapkenosa C. B.,
MunywkuHa O. HO., Obpybos C. A., LlamepsaHn A. . Pucku

lMon pen.

30.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

2020; 64 (3): 139-149. https://doi.org/10.46563/0044—
197X-2020-64-3-139-149. Russian.

Novikova Il, Zubcovskaja NA, Romanenko SP, Kondrashhenko
Al, Lobkis MA lIssledovanie vlijanija mobil'nyh ustrojstv svjazi na
zdorov'e detej i podrostkov. Nauka o cheloveke: gumanitarnye
issledovanija. 2020; 4 (2): 95-103. Russian.

pasBuUTUS OonesHer masa 1 ero NpUAATOYHOro annapara
y 0BYyHatoLLMXCS B YCNOBUSIX HAPYLLEHNSI TUMMEHNHECKX MPaBiin
MCMNONb30BaHNS SMEKTPOHHbBIX YCTPOWCTB. [MreHa 1 caHuTapus.
2021; 100 (3): 279-284.

Kim DJ, Lim CY, Gu N et al. Visual Fatigue Induced by
Viewing a Tablet Computer with a High-resolution Display.
Korean J. Ophthalmol. 2017; 31 (5): 388-393. doi:10.3341/
kjo.2016.0095

Long J, Cheung R, Duong S et al. Viewing distance and eyestrain
symptoms with prolonged viewing of smartphones. Clin Exp.
Optom. 2017; 100 (2): 133-137. doi:10.1111/cx0.12453
Uchino M, Schaumberg DA, Dogru M et al. Prevalence of dry
eye disease among Japanese visual display terminal users.
Ophthalmology. 2008; 115 (11): 1982-1988. DOI: 10.1016/j.
ophtha.2008.06.022

Moon JH, Kim KW et al. Smartphone use is a risk factor for
pediatric dry eye disease according to region and age: a case
control study. BMC Ophthalmol. 2016; 16: 188-194. https://doi.
org/10.1186/512886-016-0364-4

Kim J, Hwang Y, Kang S et al. Association between Exposure
to Smartphones and Ocular Health in Adolescents. Ophthalmic
Epidemiol. 2016; 23 (4): 269-276. doi:10.3109/09286586.2015
1136652

Shantakumari N, Eldeeb R, Sreedharan J et al. Computer use
and vision-related problems among university students in Ajman,
United arab emirate. Ann Med Health Sci Res. 2014; 4 (2): 258-
263. DOI:10.4103/2141-9248.129058.

MopsaaunH . B., BornHekasa O. A., O6pybos C. A., lMeikos M. V.,
Konbatosa E. C., Oy6oBuk J1. I. OCOBEHHOCTU COCTOSHUS
BEreTaTMBHOW HEPBHOW CUCTEMbI Y OEeTeN C BnM30PYKOCTHIO,
accouMMpoBaHHOM ¢ HeaubdepeHUMpoBaHHON aucnnasnen
COoeAnHNTENBHON TKaHW. B kHure: Matonormndeckas hranonorus
N 3KCnepuMeHTanbHasa Teparms. 2013; 57 (3): 27-31.

Ganesan P., Wildsoet CF. Pharmaceutical intervention for myopia
control. Expert Review of Ophthalmology. 2010; 5 (6): 759-787.
McFadden SA, Howlett MH, Mertz JR et al. Acute effects of
dietary retinoic acid on ocular components in the growing chick.
Experimental Eye Research. 2006; 83 (4): 949-961.

Mertz JR, Wallman J. Choroidal Retinoic Acid Synthesis:
A Possible Mediator between Refractive Error and Compensatory
Eye Growth. Experimental Eye Research. 2000; 70 (4): 519-527.
XamHarpaesa H. B., O6pyboB C. A., CemeHoBa J1. 1O.,
Canmacu XK. M., MopsgnH . B., Kasumupckuin A. H. n gp.
Brnsanue all-trans peTvHOEBOI KNCNOTbI Ha KyNbTYPY CKIepaibHbIX
hrbpobnacToB Kponnka. Poccuitckas aetckas ohTanbMonorist.
2016; 3: 18-283.

MunywkuHa O. HO., CkobnunHa H. A., Mapkenosa C. B.,
TatapuHirk A. A., Bokapesa H. A., ®enotoB [. M. OueHka
PUCKOB 3[00PO0BLIO LLUKOSIBHMKOB 1 CTYAEHTOB MPW BO3AENCTBUM
0ByHaloLLyX 1 JOCYrOBbIX MH(OPMALIMOHHO-KOMMYHUKALIMOHHBIX
TeXHoNornn. AHanna pucka 3gopossto. 2019; 3: 135-143. DOL:
10.21668/health.risk/2019.3.16

Kyuma B. P., Bapcykosa H. K., CaHbkoB C. B. KoMnnekcHbli
noaxon, K TUrMeHN4YeCKOMY HOPMUPOBAHMIO WCMONb30BaHNs
OETbMU 2NEKTPOHHbBIX CPeacTB 0by4eHusl. 3apaBooxpaHeHre
Poccuickon ®enepaupm. 2020; 64 (3): 139-149. https://doi.
org/10.46563/0044-197X-2020-64-3-139-149

Hosukosa W. W., 3ybuosckas H. A., PomaHeHnko C. [1.,
KongpauwteHko A. V., Jlobknuc M. A. ViccnepoBanve BANSHWSA
MOBUIIBHBIX YCTPOWCTB CBA3M Ha 300P0BbE AETEN 1 MOAPOCTKOB.
B kHure: Hayka o 4enoBeke: rymMaHUTapHble 1CCefoBaHNs.
2020; 4 (2): 95-103.



ORIGINAL RESEARCH
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In the past few years, the number of elderly people has been growing in Russia. Every fifth retired person does not resign and continues to work. The situation
with employees that have already reached the retirement age is distinctly special in the country’s higher education establishments. Therefore, the task of
studying the peculiarities of health of higher school professors that have already passed the retirement age threshold or are approaching it is an urgent one,
the purpose of such a study being prolongation of the “healthy old age”. It is necessary to factor in gender specifics, since, according to the statistics, men run
greater risks of developing chronic non-communicable diseases than women. The purpose of this study was to investigate the gender-related peculiarities of
the physical condition and the rate of aging of medical university professors of pre-retirement and retirement age with the aim to develop measures enabling
such employees to maintain a high level of working efficiency. The study involved 169 teachers aged 55-70. A set of anthropometric measurements was
taken. The participants had their blood pressure measured, level of physical condition and their adaptive potential assessed. The rate of aging and biological
age were calculated for all the participants with the help of AG Gorelkin and BB Pinkhasov’s formulas. The study revealed significant differences in most
morpho-functional status indicators signaling of the greater cardiovascular system disease risks run by male teachers compared with their female peers.
However, female participants presented significantly more cases of obesity, which explains the revealed differences in the rate of aging that was higher among
women.
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MEHAEPHBIE OCOBEHHOCTU ®U3NYECKOIO COCTOAHUA NPENOJABATENEN MEAULMHCKOIO
BY3A NPEANEHCUOHHOIO U MEHCUOHHOIO BO3PACTA
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B nocnegHve rogbl B Poccun HabnogaeTcst pocT ymcna nvL, Noxmnoro Bodpacta. Kakapii NaTell NeHcMoHep npodoskaeT padoTate. Ocobas cutyaums
C paboTaloLLMMM NEHCUMOHEPaM¥ B By3ax CTPaHbl. B CBA3M ¢ 9TUM akTyasibHa 3afada ndydeHrs 0COOeHHOCTE 300P0BbA NpenofasaTenet MpeaneHCoHHOro
1 MEHCUOHHOMO BO3pacTa C LieNbio NMPOLNEHNS «300POBOM CTapOCTUN». HeobX0AMMO y4UThIBaTb Y reHAEePHbIE Pa3NNYNS, Tak Kak COriaCHO CTaTUCTUKE cpeau
MY>XHMH PacnpOCTPaHeHHOCTb (haKTOPOB PUCKa Pas3BUTUS XPOHUHECKMX HEVHEKLIMOHHbBIX 3a00neBanHuni Bbille, Yem cpeam »eHLmH. Llens nccnepgosanus:
N3y4nTb reHaepHble 0COBEHHOCTN (HM3NHECKOrO COCTOAHUS U KO3 dULMEHTA CKOPOCTU CTapeHust npenofasaTenein NpeaneHCUOHHOro 1 MEHCUOHHOro
BO3pacTa MeLULMHCKOro By3a Ans paspadboTky MepONpUSITU MO COXPaHEHWIO BbICOKOrO YPOBHS paboTOCMOCOOHOCTN AaHHOIO KOHTUHIEHTa paboTaroLLyIX.
B nccnepgosaHun npuHann ydactue 169 npenopasatenein 55-70 net. OcyUIeCTBNEH KOMMNIEKC aHTPOMOMETPUHECKMX M3MEPEHWA. [TpoBeaeHbl 3MepeHne
apTepunanbHOro JaBfeHus, oLeHKa YPOBHA (hU3MHECKOro COCTOSHMUA OBCneayeMbiX M afanTauyoHHOro noTeHuvana. [na Bcex y4acTHUKOB pacCHUTaHbI
KO3 DULIMEHT CKOPOCTU CTapeHUst 1 Bronorn4eckunin Bo3pacT no gopmynam A. . TopenkuHa n B. B. MNuHxacoBa. B pesynsraTe nccnenoBaHvis BbisIBNEHb!
[OCTOBEPHble Pa3nmnyns no HONbLUMHCTBY nokasatenert Mopdo-dyHKLMOHANbHOro cTaTyca, NPeaCTaBAStOLLMX PUCK pasBUTUS 3a00neBaHnn CepaeHHo-
COCYAMCTOM CUCTEMbl Yy MpenofaBaTesiel My>KCKOro mofa Mo CPaBHEHWIO C »eHLmHamn. OfHako Cpeay npenopasBaTenell XXeHCKOro nona BbiSBAEHO
[OCTOBEPHO GOJSIbLLE CIyYaeB OKUPEHUSI, YTO OOBSACHSIET BbISIBNEHHbIE Pa3NyMs Mo KOIMDMOULMEHTY CKOPOCTY CTapeHHsl, KOTOPbI OKa3ascs Bbille cpeam
PKEHLLIMH.

KntoueBble cnoBa: hr3n4eckoe COCTOsIHME, MEHCUOHHDIN BO3PAacCT, NperoaasaTent By3a, reHaepHbIe 0COOEHHOCTH.
Key words: physical state, retirement age, university teachers, gender characteristics.
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Today, the older generation is the most rapidly growing
population in the world. With the life expectancy in the Russian
Federation increasing, the process of demographic aging has
accelerated, i.e. the share of elderly and old people in the
country’s population grows larger every year. There economic,
social and political aspects to this problem. It is one of the
global challenges of our time [1].

At the same time, according to a number of foreign
and Russian authors, elderly people represent a significant
labor resource [2]. Today, every fifth retired person in Russia
continues to work. The situation with employees that have
already reached the retirement age is distinctly special in the
country’s higher education establishments. There, over the
past two decades, the share of young professors (up to 30
years old) has increased from 9.6 to 14.4%, the groups of
professors aged 30 to 39 and 40 to 49 have shrunk from
32-33% to 18-20%, and the group of those 50 to 59 years
old remained stable (18.1-20.2%). The largest group is that
which includes professors aged 60 and older (27.7%). The
most dynamic age group is comprised of people over 65:
over a decade and a half, their share has increased 2.6 times
[2]. The more extended the job description and the list of
qualifications, the older (on average) the members of the social
and professional group (doctors of sciences, academics).
The work of higher school professors is associated with
a high level of responsibility, large volumes and unevenness
of incoming information, physical inactivity, often — irrational
organization [3, 4].

The increase of the retirement age added urgency to the
matter of development of a system of measures to preserve
and strengthen the professional health of workers as a factor
in ensuring their professional longevity.

According to the statistics, men run greater risks of
developing chronic non-communicable diseases than women.
Moreover, compared to Russian women, Russian men have
a greater disease burden, and this discrepancy is the most
pronounced in the world [1, 5, 6].

Therefore, the task of studying the peculiarities of health
of higher school professors that have already passed the
retirement age threshold or are approaching seems to be an
urgent one, the purpose of such a study being prolongation of
the “healthy old age”.

PURPOSE OF THE STUDY

Investigate the gender-related peculiarities of the physical
condition and the rate of aging of medical university professors
of pre-retirement and retirement age with the aim to develop
measures enabling such employees to maintain a high level of
working efficiency.

MATERIALS AND METHODS

The study involved 169 professors from theoretical departments
of the Volgograd State Medical University (87 women and 82
men), aged 55 to 70, all having the same teaching load. All
the participants enrolled voluntarily and signed the informed
consent before being included in the study.

A set of anthropometric measurements was taken.
The participants’ height was measured without shoes and
outerwear, with the help of the height meter (accuracy of 1
cm); body weight (BW) measurements relied on the medical
floor scales (accuracy of 100 g). Waist circumference (WC) was
measured with a centimeter tape (accuracy of 0.5 cm) when
the participants were standing, midway between the edge of
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the costal arch and the edge of the iliac crest on both sides
of the lateral surface of the trunk. The BW was evaluated in
the categories of the Quetelet index (BMI — body weight (kg)
/ height (m) 2). According to the WHO classification (1997,
20083), in the context of BMI, BW can be insufficient (BMI<18.5),
normal (18.5<BMI<24.9), excessive (25.0<BMI<29.9), and
there are three degrees of obesity: | degree (30.0<BMI<34.9),
Il degree (35.0<BMI<39.9) and Il degree (BMI>40). As for the
abdominal obesity (AO) it was registered based on the WC
values, =94 cm and =80 cm for male and female participants,
respectively [7].

Blood pressure (BP) was measured twice, on the
right arm, with the participant sitting, using an automatic
tonometer. The average BP was calculated from the two
measurements. Those with BP above 140/90 mm Hg and/
or taking antihypertensive drugs (AHD) constituted the arterial
hypertension (AH) group [6]. We assessed the physical
condition (PC) of the participants, which reflects the degree
of resistance of their bodies to adverse external factors, and
their adaptive potential (AP), which shows the intensity of the
adaptive reactions [8].

Assessment of the participants’ physical condition
(body resistance to adverse external factors) and their
adaptive potential (intensity of the adaptive reactions) [8].
A. G. Gorelkin and B. B. Pinkhasov’s formulas [9] enabled
calculation of the rate of aging and biological age of all the
participants.

Microsoft Excel and Statistica 6.0 were used to statistically
process the data. Student’s t-test allowed determining
the significance of the differences. The differences were
considered significant at p<0.05. Spearman’s rank correlation
coefficient was used to determine the relationship between
the indicators.

RESULTS

Anthropometric measurements showed that female
professors had a body weight within the normal range 2.2
times more often (63.2% versus 28.0%, p<0.001). Excess
body weight was registered in 59.7% of men and 3.4% of
women, moderate obesity — in 12.2% of male participants
and 33.3% of their female counterparts (p <0.001). Waist
circumference higher than normal according to the current
WHO standards was found in 93.1-95.1% of the participants,
which indicates they are developing abdominal obesity. At the
time of measurements, 24.1% of women and 36.6% of men
had the blood pressure above 140/90. That said, almost all
male professors stated they were diagnosed with hypertension
and are observing the therapeutic instructions given by their
doctors earlier. However, these participants have also admitted
that they had not been through a routine examination for
a long time and probably the mentioned instructions require
adjustments.

In 67.1% of men and 22.9% of women, the registered
level of physical condition was low (p <0.001). A high level
thereof (28.7%), p<0.001) was peculiar to female participants
only.

The assessment of the body’s adaptive potential has
reveled that not a single participant of the study has sufficient
functional capabilities to adapt to the changing environmental
factors (satisfactory adaptation). Every third woman and every
second man had their adaptation capabilities assessed as
unsatisfactory (p<0.05).

The normal rate of aging was observed in 25.3% of
women and 7.3% of men (p<0.05), while 16.1 and 12.1%,
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respectively, were aging at an accelerated rate. However,
58.6% of female participants and 80.5% of their male
counterparts are aging at a slow rate (p <0.01). As for the
biological and chronological age correlation, 68.9% of
women and 87.8% of men were biologically younger than
chronologically (p<0.01). We also assessed the relations
between the body weight and the aging rate coefficient
values. The correlation ratio was 0.900 for men and 0.875 for
women, which signals of a strong direct correlation between
the body weight and the rate at which the body ages, this
rate registered higher in female professors.

DISCUSSION OF THE RESULTS

Analysis of the data obtained showed that gender affects
values of most indicators significantly. In this context, body
mass index is the one that should be considered before all
the other. Throughout the world, overweight and obesity are
among the significant risk factors raising the rate of mortality
associated with noncommunicable chronic diseases [3]. In
our study, 72.0% of male participants and 36.8% of female
participants were registered as overweight and/or obese. In
their publications, Martynchik A. N. et al. [5] note that in the
recent years male obesity has been diagnosed significantly
more often, female obesity less so. At the same time, female
professors of pre-retirement and retirement age suffer from
obesity twice as often as their male colleagues, which is
consistent with the general Russian population data— 30.8%
versus 26.9%, p<0.001 [7]. Waist circumference is a unique
marker of adipose tissue distribution and an indicator of high
cardiometabolic risk [10]. According to the WHO [11], waist
circumference above =94 cm in men and =80 cm in women
means a risk of developing arterial hypertension, coronary
heart disease and other diseases of the cardiovascular
system. In our study, 95.1% of men and 93.1% of women
had their WC measuring more than the stated values, i.e., they
suffered from abdominal obesity. We have also discovered
a strong direct correlation between body weight and body
aging rate, and it was found to be higher in women, which,
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P4 MEDICINE AS A TOOL FOR STIMULATING HEALTHY LIFESTYLE AND THE BASIS OF TEACHING
PREVENTION TO STUDENTS OF GENERAL MEDICINE AND PEDIATRICS
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This article focuses on approaches to implementing the principles of P4 medicine, specifically, stimulating prevention-based thinking among students of faculties
of general medicine and pediatrics. Below, we describe a pilot approach to teaching hygiene that was implemented at the Department of General Hygiene (Kazan
State Medical University). Considering the gnoseological role of empathy, we designed an interactive workbook for students taking a course in Hygiene. The
workbook allows the student to engage in empathic interactions and discourse about the studied subject with the teacher and peers. After the course, the students
were surveyed; their degree of engagement in the learning process and their expectations were evaluated. The respondents rated their interest in Hygiene before
starting the course as 5.6 and 5.7 points on the 10-point scale (for the traditional and innovative courses, respectively). During the course, the score increased to
5.8 and 8.6 points for the traditional and innovative courses, respectively. Our pilot project demonstrates the need for reviewing the strategy of teaching hygiene
and prevention-related disciplines at clinical faculties and including the principles of P4 medicine in the medical curriculum, thus allowing the student to effectively
perform their professional duties in primary healthcare.
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«4-NM MEANUNHA» KAK NUHCTPYMEHT ®OPMUPOBAHNA 30POBOI0 OBPA3A XKU3HU
Y HACEJIEHUA N OCHOBA MNMPEMOOABAHUA TMIMEHBbI CTYOEHTAM JIEHEBHOIO
N NEANATPUYHECKOIO NMPO®UNIA

A. B. Lynaes'™ T. N. YepHobposkuHa', J1. H. Kacumosa'?, A. A. LLvkanesa', M. B. 3uHosbes!

T KadaHCKui rocyfapCTBeHHbIi MeauLUMHCKUIA yHBepcuTeT, I. KasaHb, Poccust
2 Topopckas nonukanHmrka Ne 21 MuHUcTepcTBa 3gpaBooxpaHeHns Pecny6nukn TatapceTaH, r. KasaHb, Poccus

PaspaboTka Noaxofos peannsasv NPUHUMNOB «4-1 MeauLyHbl» B (DOPMUPOBaHMI MPOMUNAKTUHECKOTO MbILLINIEHWS Y CTYAEHTOB Nle4e6HOro 1 NeamuaTpuH4eckoro
haKynsTETOB MPY U3YHeHUN ANCLMNAMHBI «[reHa». MnNoTHBIM NOAXOA K MPenoaaBaHmio ANCLMNAMHDI «[rMeHa», peann3oBaHHbIn Ha kadeppe ObLLEen rreHs!
KazaHCKoro rocyaapCTBeHHOr0 MEAMLIMHCKOrO YHMBEPCUTETA. PYKOBOLACTBYSICb MHOCEOIONMHECKUM 3HAYEHMEM IMMATUN, Mbl Pa3paboTanin VHTEPAKTUBHYIO
TETPaAb ONS U3YHeHUs AMCLUNAMHDBI «[UreHa», paboTasi Mo KOTOPOW, CTYAEHT BKIOHAETCs B AMMaTUMHO-ANCKYPCUBHOE B3aVIMOLEICTBYE C CODECEAHNKOM
(Mpenopaearenb W/nnu CTyAEHTbI) N0 13y4aemoi TemaTuke. Mo uToram Mcnonb30BaHWS AaHHOO NOAXOAa Mbl MPOBENM COLMONOMMHECKUIA ONPOC CPEAV CTYAEHTOB
C LeNbio OMnpefeneHnsi CTEMNeHy BOBMEYEHHOCTY B MPOLIECC 00yHeHVst 1 OLEHKN X OxxuaaHui. B pesynsrare nccnenoBaHns Oblio YCTaHOBMNEHO, YTO CPEeaHsist
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TpaauLMOHHOM Nporpamme — 5,6 6annoB, y 06yHatoLLyXcs MO MHHOBaUMOHHOM Nporpamme — 5,7 6annoB. CBOK 3avHTEPECOBAHHOCTb B U3YHeHM AUCLANINHBI
B npoLecce 0by4eHns Ha kadeape oLeH1M: 0ByHatoLLMeCs Mo TpaauLMOHHONM NporpamMmMe — B 5,8 6annos, 0byvatoLLmecs no MHHOBALWMOHHON nporpamme — 8,6
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P4 medicine is a modern approach to healthcare that is
preventive, predictive, personalized and participatory. This
healthcare model focuses on the individual, is based on the
preclinical detection of the disease, prioritizes prevention and
active participation of the patient in changing their lifestyle [1].

The state-funded program Healthcare Development in the
Russian Federation emphasizes the importance of prevention
as one of the key strategic directions to curb the spread of
diseases, reduce premature mortality and morbidity [2, 3].

At the same time, approaches to creating a consolidated
healthcare environment with a focus on prevention address
a few critical perspectives from the patient and the healthcare
provider, including:

— lack of critical thinking skills among the population,
which makes it difficult to critically analyze information
about lifestyles;

— varying levels of media and information literacy (MIL);

— unconscious motives that prevent the individual from
leading a healthy lifestyle (unmet needs, low income,
lack of knowledge or skills, personality traits);

— the imperfect quality control mechanism for open-
access medical information on the Internet;

— lack of P4 educational programs and P4 clinicians;

— unfulfilled preventive potential of the Russian healthcare
system;

— lack of scientifically established reference ranges of
rational lifestyles for diseased persons, including cancer
patients.

These key points dictate the need for P4-oriented

physicians with preventive thinking.

Federal educational standards for specialties 31.05.01
(General medicine) and 31.05.02 (Pediatrics) provide a list
of universal and general professional competencies that are
based on professional standards and include consultation and
motivational skills to encourage the patient to change their
lifestyle.

A competency-based approach is an opportunity to
introduce original teaching methods to a syllabus. Educational
institutions can exercise a certain degree of freedom in
designing a curriculum. Thus, they comply with federal
educational standards set by the state and at the same time
promote ideas of developmental teaching.

It should be noted that boundaries are somewhat blurred
between education and mentoring, health improving practices
and personal development, social and pedagogical influences
and psychotherapy [4]. This underscores the need for clear-cut
pedagogical, social and psychology-related content in medical
educational curricula and requires certain pedagogical skills
from clinicians.

Interactive teaching helps to effectively apply theoretical
knowledge and personal experience when solving diagnostic
tasks [5, 6, 7, 8] and fosters clinical thinking [9, 10]. It can
be broken down in 2 components: a specific component that
includes medical knowledge and skills and a non-specific
(logical) component that pertains to productive thinking.

According to the literature review of interactive teaching
methods commonly used in teaching hygiene/prevention-
related disciplines at the faculties of general medicine and
pediatrics, the most popular methods are teaching in small
groups, discussions, case studies and multimedia presentations
[11, 12,13, 14, 15, 16].

Vvedensky Al writes that interactive teaching facilitates
cooperative learning, allowing students to assimilate new
knowledge, acquire new competencies, pay heed to the
opinion of their opponent and work out a decision together
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[17]. Teaching in small groups, multimedia presentations and
didactic teaching methods are used to teach about sanitary
inspections of educational institutions; the case study method
is used to analyze factual data provided by the local branches
of Rospotrebnadzor [18, 19].

Another widely used teaching method is a simulation game
[20], which involves improvised modeling of activities commonly
performed by a specific group and simulation of problems that
may arise during such activities.

Cinquain poems and on-online crossword puzzles are much
rarer. A team of researches [21] has proposed a few unique
productive out-of-class activities based on the Pedagogical
workshop for knowledge building and Critical thinking
technologies that create a favorable learning atmosphere, help
students to build research skills and be emotionally involved in
the search for knowledge.

According to Yusupova IP [22], professional competencies
of the clinician form a system of individual, professionally
significant skills, qualities and knowledge united by the humane
attitude to patients and colleagues and pursuit of personal and
professional perfection.

The focus on building hygiene/prevention-related
competencies among medical students is justified because
students majoring in general medicine are quite indifferent to
them. Unfortunately, traditional teaching methods often fail to
engage students in out-of-class activities and independent
practice [12].

Prevention is a professional challenge for GPs and
pediatricians; its importance is emphasized in the standards
for the medical profession. Notably, experts [4] underscore
that current educational standards for the medical profession
guide academic staff to actively introduce prevention in the
curriculum. The student is expected to learn how to effectively
educate their future patients and work out a prevention strategy
tailored to the patient.

Studies of interactive teaching methods for hygiene/
prevention-related disciplines are scarce and aim at improving
the efficacy of content assimilation, increasing interest in the
subject, and stimulating active knowledge acquisition in the
context of traditional curricula. To our knowledge, there have
been no projects with a focus on interactive teaching and
innovative curricula for hygiene/prevention-related disciplines
taught at clinical faculties. Such innovative curricula should be
based on the educational roadmap that leads the student to
their final destination: acquisition of hygiene/prevention-related
competencies that satisfy the demands of next-generation
preventive medicine.

The aim of the study was to develop approaches to
implementing the principles of P4 medicine and to stimulate
preventive thinking among students enrolled in the Hygiene
course at the faculties of General Medicine and Pediatrics.

METHODS

A pilot approach to teaching Hygiene implemented at the
Department of General Hygiene of Kazan State Medical
University was harmoniously integrated in the curriculum
and met the requirements A/04.7 and A/05.7 specified
in the professional standards and universal/professional
competencies of federal educational standards.

The novelty of the approach lies in its factor-based
interactive nature and the use of task-oriented, developmental
approach.

The factor-based approach implies systematization of
health factors:
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— Apart from studying environmental factors, students
learn about lifestyle factors that impact human health
(behavior and the associated metabolic risks);

— The course provides information about environmental
and lifestyle factors, as well as about informational,
electromagnetic, biological and chemical factors;

— The course offers a holistic view on the factor (e.g., noise
is not only an industrial but also a communal factor;
harmful effects occur when a permissible exposure limit
or a maximum allowable concentration is exceeded, as
well as in the absence and/or insufficient exposure to
the factor, e.g. noise above the recommended exposure
level may lead to neurosensory hearing loss, whereas
the absence of any noise may lead to hallucinations,
etc.);

— The course focuses on exposure, adaptation and
combination/complex effects of the studied factors.

The problem-based approach is based on case studies; the
cases are true to life and are solved using a strict preventive-
thinking algorithm.

The developmental approach helps students to build
a positive, stable attitude to prevention, develops systemic,
logical and structured thinking and motivates students to lead
a healthy lifestyle and pursue professional development.

The interactive approach relies on the use of simulation
games, practice in a clinical setting, lectures by clinicians,
excursions, discussion, brain storms, etc.

In order to implement the interactive approach to teaching
hygiene and prevention, we designed an interactive workbook,
a didactic tool that structures practical classes according to the
principles of cognitive and emotional learning.

This interactive workbook is a part of the Hygiene course
and is intended for independent work. The workbook contains
exercises on different aspects of hygiene and prevention; the
exercises are grouped in sections presented in the following
order: CONCEPTION, COACHING, PRACTICUM.

The key idea behind the workbook is emphatic knowledge
acquisition, which facilitates value-based perception of
information and effective content assimilation.

This approach proposes that empathy is a way of cognition
and acceptance of values; it was based on the results of our
own study of values and empathy conducted in 523 students
of Kazan State Medical University between 2016 and 2019; for
the study, we used interviews and structured questionnaires
based on the description of characteristics of empathic
potential proposed by Rogov MG and Yusupova IM (1999).

Our study harnessed psychological, statistical and
immediate observation methods. The obtained data were
processed and their validity was tested by calculating relative
and mean values, using Student’s t-test and other statistical
methods. Differences were considered significant at p<0.05.
Statistical analysis was carried out in Statistica 10.0 and MS
Excel 2010.

RESULTS

In the first phase of our study, we established a correlation
between the respondents’ values and empathy. Twenty-
four of 40 values were significantly correlated with empathy
(o < 0.05 and p < 0.01 for 11 and 13 values, respectively).
The correlations were the strongest for the following values:
knowledge acquisition (r,, = 0.48), being on good terms with
people (r,, = 0.48), honesty (r,, = 0.37), communication with
like-minded people (r,, = 0.36), creativity (r,, = 0.36), and high
aspirations (r,, = 0.348).

The established correlations show that the stronger the
empathy, the more significant are the following values: being on
good terms with people and knowledge acquisition. Perhaps,
the impact of empathy on knowledge acquisition can be
explained by its gnoseological aspect.

Based on the established correlations, we developed an
interactive workbook, which involves the student in empathic
interactions and discourse.

The sections of the workbook are presented in the
order that implies gradually increasing engagement in the
discipline. The first section — CONCEPTION — introduces the
student to the subject of the practical class; the initial level
of knowledge is tested by brain storming; then the teacher
guides students to use information resources needed for
solving a particular professional task. After students have
systematized their knowledge of terms, concepts and principles
of hygienic factor ranking, the teacher proceeds to the next
section — COACHING. This section includes exercises on
using the acquired knowledge/skills based on impressions and
emotions coming from real life scenarios or literature sources/
films, which aids effective knowledge assimilation. The section
contains tests for knowledge assimilation, which enhances
the personal responsibility of students in understanding the
subject. The last section — PRACTICUM — presents cases
that help the student to master prevention-oriented thinking.

This approach was implemented in the innovative Hygiene
course and used for 3 academic years (2016/2017, 2017/2018
and 2018/2019) at the faculties of General Medicine and
Pediatrics of Kazan State Medical University. Traditionally, the
Hygiene course is taught in academic years 2 and 3. After the
course, a total of 290 students were surveyed, of them 147
had taken the traditional Hygiene course and 143 had taken
the innovative Hygiene course. The survey aimed to determine
the level of student engagement in the learning process and to
evaluate students’ expectations.

Students who had taken the traditional course gave an
average of 5.6 out of 10 points to their interest in Hygiene
before the course; in the innovative course group the score
was 5.7 points (p>0.05).

During the course, the interest score increased to 5.8 points
in the traditional course group and to 8.6 points in the innovative
course group (p<0.05). When asked to rate how well their
expectations of the course had been met, the traditional course
group rated it as 3.8 points on average; for the innovative course
groups, the average score was 8.6 points (p<0.01). The study
shows that student engagement and interest in hygiene as the
basis of prevention medicine are still maintained among senior
students. Interest and engagement were also assessed based
on the 3-year-long membership of students in the undergraduate
research society at the Department of General Hygiene after
completing the Hygiene course and passing the exam. Students
continued to attend the society and went on with their research,
integrating it with clinical disciplines taught in senior years.

The level of competencies to meet the requirements
A/04.7 and A/05.7 of the federal educational standards can be
evaluated as threshold, advanced and excellent, as proposed
by the task force of our pilot project.

— Information literacy can be assessed using a structured

interview (open-ended questions);

— Maturity of prevention-based thinking can be assessed

during case studies;

— Theoretical knowledge is assessed using tests.

This approach facilitates transition from recognition and
reproduction (memorizing) to understanding, persuasion,
creativity, and practical application of the obtained knowledge.

RUSSIAN BULLETIN OF HYGIENE | 2, 2021 | RBH.RSMU.PRESS



CONCLUSIONS

Current reforms of public healthcare dictate the need for
change in the way prevention- related disciplines are taught at
medical educational institutions. Development of new federal
educational standards and their implementation in practical
healthcare necessitate the search for new approaches to
shaping prevention-oriented thinking among students taking
a course in Hygiene at the faculties of general medicine and
pediatrics.

According to the professional standards, a general
practitioner and a pediatrician receive accreditation and then
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HEALTH ASPECTS OF INNOVATION IN MODERN SOCIETY
Kolomin VV, Kudryasheva IA, Devrishov RDE, Khorosheva IV, Gololobov MI, Khabchiev RK, Filyaev VN

Astrakhan State Medical University, Astrakhan, Russia

Wide use of computers, information and communication technologies and gadgets in industry and society unlocks creativity, refines logic, stimulates analytical
and research skills, makes work much easier, and allows many types of activities to be performed remotely. But despite their indisputable advantages, information
technologies have a downside. The negative impact of computers and electronic gadgets on the cognitive, emotional and mental states, the gastrointestinal tract,
vision and the musculoskeletal system have been proved. Children are particularly sensitive to the negative effects of IT. This study provides concise information on
some [T-associated health conditions (IT-associated morbidity) and proposes some measure to minimize the negative effects of IT on children’s health.
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TMIrMeHNYECKUE ACMNEKTblI MTHHOBALIMOHHbIX MPOLUECCOB B COBPEMEHHOM OBLUECTBE
B. B. KonomuH, M. A. Kyopsiwesa, P. [. Oespuwos™, M. B. Xopotuesa, M. /. Tonono6os, P. K. Xa6uues, B. H. ®unses

AcCTpaxaHCKUiA rocyfapCTBEHHbIN MEAVLIMHCKMA YHUBEPCUTET, I. ACTpaxaHb, Poccus

LLIMpoKoe npuMeHeHVe KOMMBIOTEPHON TEXHUKM, NHAMOPMALMOHHO-KOMMYHUKALWIOHHbBIX YCTPOWCTB W raKeTOB BO BCEX cdepax MNpOoV3BOACTBEHHOMN
N OOLLECTBEHHON >XN3HM CMOCOOCTBYET PACKPbITMIO TBOPYECKOrO MOTEHUMANa YenoBeka, MONOXUTENbHO BMSET Ha COBEPLUEHCTBOBAHME JIOMMYECKOro
MbILLNEHWS!, BblpabaTbiBaHe aHalMTUHECKMX W UCCNEA0BATENbCKMX HABbIKOB, @ B MPOMECCUMOHANBHON AeSTENbHOCTU 3HAYUTENBHO obnervaet TpyaoBon
NpoLiecc, NMO3BOMSET OCYLLECTBNATL MHOMME onepaumn yaaneHHo. BmecTe ¢ TeM, npu HanmymMm HECOMHEHHBIX MOMOXKUTESNbHbBIX aCMeKTOB MCMONb30BaHNA
MNH(OPMALIMOHHBIX TEXHOMOWIA, X MPUMEHEHVE UMEET 1 OTPULIATENBHYIO CTOPOHY. [loKasaTenbHO YCTaHOBNEHO HEraTvBHOE BAVISIHUE KOMIMBIOTEPHON TEXHUKIN
1 9NEKTPOHHBIX raPKETOB Ha KOMHUTUBHYHO, MCUXO-3MOLIMOHATBHYIO 1 (OU3UONOrMHECKYHO Chepbl HEMOBeKa, a TakKe VX y4acTvie B pa3BUTUM NaTonoruii opraHos
3PEHNS 1 XKeNyOoHHO-KMLLEYHOrO TpakTa, OMOPHO-ABUraTeNsHOro annaparta. Havbonee BOCPUMMYMB K HEraTVBHOMY BO3AEMCTBUIO OOBHEKTOB MPUMEHEHNS
MH(POPMaLWOHHBIX TexHonorui (IT 06beKToB) opraHam peberka. B pabote npeacraBneHa kpatkas MHopMaLs O NaTonorm4ecKnx N3MEHeEHNAX B OpraHname
[eTeit 1 NoapoCTKOB, aCCOUMMPOBAHHbBIX BO3AENCTBMEM NH(DOPMAaLIMOHHbLIX TexHonoruii 1 IT o6bekToB (IT accoummpoBaHHas 3abofieBaeMocTb). MpeanoxeHs!
BO3MOXXHbIE MEPOMPUATVA MO MUHUMM3ALWMN HEraTUBHOIO BINAHMS T 06beKTOB Ha 300p0oBbe pebeHKa.

KntoueBble cnosa: rurneHa, MHMopMaLMOHHO-KOMMYHUKaLMOHHbIE TexHonornm, [T accoummpoBaHHas 3a60/1eBaeMOCTb [IETCKOrO HaceNeHus, npounakTnka.
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Today, society is faced with a variety of new environmental risk
factors whose impact on pediatric health is yet to be explored.
Those include information technologies (IT) and IT devices that
are widely used by children and adolescents and have become
indispensable to their socialization and the learning process.

Russia makes significant effort to prevent the negative impact
of IT and IT devices on public health. The approach to creating
healthy conditions for child development is systemic and reflects
the principles outlined in the Information Safety Framework for
Children [1] and the roadmap for its implementation under the
Decade of Child Welfare (2018-2027) project [2] declared by the
Order 240 of the President of Russia issued on May 29, 2017.
Importantly, the sanitary aspects of using IT and IT devices
by children and adolescents are regulated by the healthcare
legislation of the Russian Federation [3].
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At the same time, despite great effort, the problem of IT-
associated morbidity among children and adolescents remains
a pressing concern.

The aim of the study was to propose measures for reducing
[T-associated morbidity.

METHODS

The study included data collected in public schools,
gymnasiums and lyceums in 4 different districts of Astrakhan
region. The data collected in 2011-2018 were provided by
the Federal Research Institute for Health Organization and
Informatics of Ministry of Health of the Russian Federation
and the Department of Analysis, Forecasts, Public Healthcare
Medical Science Development of the Ministry of Healthcare
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of the Russian Federation; the data also included results of
integral health assessment (medical examinations, surveys)
conducted among junior to high schoolers aged 7 to 17 years.

Statistical analysis was performed using a linear regression
method in Statgraphics and Microsoft Excel; Pearson’s
correlation coefficient () was calculated to measure the
strength and direction of possible associations between the
variables; we also used the coefficient of determination (R2).
The significance threshold was set at p < 0.05.

RESULTS

Children and adolescents develop ophthalmic diseases amidst
increasing exposure to a variety of environmental factors,
including IT devices.

Studies involving high school students of Moscow, Moscow
region and Arkhangelsk have established associations between
the use of IT devices and ocular morbidity. The risk varies from
moderate to high, depending on the frequency of using the
computer and laptop [4]. Strong correlations (Pearson’s correlation
coefficient 0.75, p<0.001) between moderate/severe myopia and
the frequency of using the computer and laptop among high
school students of Moscow were established by the researchers
from Pirogov Russian National Research Medical University.
Functional eye disorders were detected in 67.2% of high school
students and 19.0% of second year university students; 8.2% of
schoolers and 53.6% of university students were found to have
chronic ocular disorders (moderate and severe myopia) [5].

These results are consistent with the findings of our previous
work (Assessment of learning environment and health of public
school students of Astrakhan region), which reported a growing
negative effect of IT devices on the visual system of children
in the past years. Moderate myopia was diagnosed in 14.0%
of 9" grade students and 21.0% of 11" grade students. The
survey revealed that the proportion of children using IT devices
over 2-3 h a day was increasing from 30.0% in primary school
to 60.0% in middle and 70.0% in high school [6].

Multiple studies conducted in Russia and abroad demonstrate
that IT devices are becoming a new etiological factor contributing
to ophthalmic diseases. However, the effects of IT devices are
indirect for many other conditions. IT devices are not a direct
driver of musculoskeletal (MS) and gastrointestinal (Gl) disorders.
But the confirmed associations between the use of IT devices
and MS/GI diseases in the pediatric population suggest that
these conditions could be classified as [T-associated. This has
been confirmed by the studies conducted in a number of Russian
cities (Moscow, Arkhangelsk, Nizhny Novgorod) establishing the
risk of MS and Gl diseases due to the use of computers, laptops
and tablets [4, 5, 7, 8, 9, 10, 11].

[T-associated MS and Gl disorders are largely the result
of excessive or inadequate use of IT devices by children and
adolescents, which disrupts their daily routine, eating schedule,
leads to the lack of movement and an unhealthy lifestyle in
general. According to studies conducted in Arkhangelsk,
the irrational use of IT devices was a disruption to the eating
schedule for 29.2% of high school students and interfered
with the normal sleep-wake schedule in 41.6% of teenagers
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[7]. According to a report from Astrakhan, 20.0% of primary
schoolers and 65.0% of high school students spent less than
1 h outdoors during the day [6].

Low levels of physical activity in combination with an
awkward posture while working with an IT device contribute to
musculoskeletal system disorders. The analysis of child morbidity
revealed that the proportion of children with MS disorders rises
from 12.0% in primary school to 26.4% in high school [6].

The rise in the prevalence of ocular pathology,
gastrointestinal and musculoskeletal disorders can be explained
not only by the increasing exposure to environmental factors
but also by the low effectiveness of health-saving technologies
due to the absence of systemic approach. Thus, 42.9% of
schools use health-saving technologies to prevent ocular and
gastrointestinal diseases, whereas 57.1% of schools use these
technologies to prevent musculoskeletal disorders.

DISCUSSION

Based on the results of the study, we hypothesize that the low
effectiveness of prevention measures implemented by the state
might be due to:

— out-of-school factors (including information and
communication technologies used in the learning
process);

— the lack of systemic complex approach to the
application of health-saving technologies, which are
used without due consideration of their effects on the
health of children.

Besides, the positive effect of prevention measures can
be neutralized by irrational leisure time planning for children,
teenagers and the whole family and the absence of systemic
parental control over information content. Parental control
unsupported by rational time planning for the whole family is
not effective. Studies conducted in Arkhangelsk and Moscow
demonstrate that the systemic approach to the problem results
in a decrease in the proportion of children who use computer
over 3 hours a day from 70.5% to 13.3% but their level of
physical activity remains the same (27.6% vs 27.3%) [7].

CONCLUSIONS

Measures implemented by the state do not radically prevent the
negative impact of IT on the health of children.

The solution to the problem of pediatric and teenage
health and prevention of IT-associated morbidity lies in the
complex approach, which includes the use of health-saving
technologies. Indeed, it is important to follow the guidelines on
the duration and other aspects of using the computer by the
child. No less important is quality leisure time, regular physical
and intellectual activity, daily routines and sleep-wake schedule.

Prevention of [T-associated conditions could be more
effective if it accounted for children’s hobbies. Here, health
education plays a significant role and its effectiveness is
largely determined by the methods used to instill the idea
of healthy lifestyle. Such education should be engaging and
comprehensible.
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HYGIENE PRACTICES IN CHILDREN AND ADOLESCENTS TO PREVENT COVID-19 TRANSMISSION
Krylov VP&

Pirogov Russian National Research Medical University, Moscow, Russia

Socio-economic outcome of long-term SARS-CoV-2 pandemic poses a major health risk to children. A high number of neurological disturbances and nutrition-
associated problems are reported. Hygiene is one of the most important measures to avoid the novel coronavirus infection. Children and adolescents commonly
constitute a special population, as disease severity in this group significantly differs from that in middle-aged and senior groups. Lockdown and transition to remote
learning result in numerous reasons for emotional stress such as a dramatically altered way of life and education, and an important reduction of physical activity. The
basic hygienic measures for children and adolescents included lockdown and transition to remote learning. An altered way of life caused strong emotions and poor
academic achievements. As time passes, based on numerous statistical data, we can conclude that the role of children in the infection transmission and spread
is insignificant. In spite of doubtful effectiveness of transition to online learning and an abundance of negative consequences for children’s mental health, some
authors report that closure of schools resulted in a reduced number of those affected and decreased mortality rate. Hand hygiene is a very important way to prevent
the spread of infections. Hygiene promotion aimed at children and adolescents is lacking during the pandemic, as explanatory talks are mainly given by parents.
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CAHUTAPHO-TUMMEHUYECKUE MEPONPUATUA ANA AETEN U MOAPOCTKOB MO NPO®UNAKTUKE
COVID-19

B. M. Kpbinos™
Poccuiickunii HaumoHanbHbIN CCNEROoBaTENbCKNA MEANLUMHCKUIA YHUBepcuTeT nMenn H. W. Muporosa, Mockea, Poccus

[MaBHas onacHoCTb AN 300poBbs Aetert oT SARS-CoV-2 cBssaHa C coLmanbHO-9KOHOMUYECKIMI MCXOAOM ASMTENbHOW NaHaeMUK, UMeeTCst MHdopMaLms
O MOBbILLEHUN KONIMHECTBA HEPBHbIX PACCTPONCTB 1 MPOGAEM C NiuTaHeM aete. CaHUTapHO-TUIMMEHNYECKIE MEPOMPUSTUS CTanM OAHUMY U3 HANBaXKHENLLINX
Mep no 6opbOe ¢ HOBOW KOPOHaBUPYCHOW MHDeKumen. et n NOAPOCTKY, Kak NpaBuio, COCTABASIOT OCODEHHYIO rpynny MauMeHToB, Tak Kak y HUX TeveHne
3ab0M1eBaHNA MOXKET OLLYTUMO OTIMHaTbCst OT CPedHen 1 CTapLuen BO3pacTHOM rpynnbl. KapaHTuH 1 nepexof Ha AVCTaHUMOHHOE OOy4eHne npegnonaraet
pasHoobpasne NPUHMH SMOLIMOHANIBHOrO CTPEecca, Cpedn KOTOPbIX: CUibHas nepeMeHa obpasa >KM3HN 1 00y4eHUs!, a Tak >ke KaphyHanbHOe YMeHbLLEeHne
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0BYHEHWIO N MHOXECTBY HEONAronpPUSTHLIX MOCNEACTBUIA ANS NCUXUKA AETEN, OTAENbHbIE aBTOPbI COOBLLAIOT, YTO 3aKPbITUE LLKON COAENCTBOBANIO YMEHbBLLEHWIO
KOMMYeCTBa 3a00NEBLLIMX U CHYXKEHIIO YMCa NeTanbHbIX MCXOAOB. [MreHa pyk CHMTAETCS BaXKHbIM 3MEMEHTOM MH(EKLIMOHHOMO KOHTPONS. «HamnpasneHHas» Ha
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SARS-CoV-2, the novel virus belonging to the family of
coronaviruses and causing a number of atypical respiratory
diseases, was first identified in Wuhan of China’'s Hubei
province [1]. Among the first 27 reported hospitalized cases,
most were epidemiologically related to Huanan Seafood
Wholesale Market. The main symptoms of viral infection were
fever, cough and chest discomfort. In severe cases, dyspnea
and bilateral pulmonary infiltration were developed. The acute
respiratory syndrome associated with the novel viral infection

is called SARS-CoV-2 (COVID-19). COVID-19 has rapidly
spread around the globe. In March 2020, the WHO declared
a coronavirus pandemic. By April 2020, 1,436,198 confirmed
cases of COVID-19 have been reported worldwide with an
almost 6% mortality rate [2].

The COVID-19 pandemic produced a significant influence on
every human business area. First and foremost, the healthcare
system was altered. Integrative strategies aimed to prevent a fast
growth of those infected were developed in an urgent order [3].
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Particular emphasis was given to sanitation and epidemic
prevention measures, as etiotropic treatment was not possible
due to a lack of sufficient data about pathogenesis and course
of a novel disease. During the pandemic peak, the only possible
way to reduce the infection mortality rate was re-profiling of
already registered and used drugs, as it took time to create and
release a qualitatively novel drug and/or vaccine [4]. Various
measures were introduced such as lockdown, isolation, social
distance, transition to distance learning and working. State
strategies were aimed to avoid unnecessary social contacts in
order to slow the disease spread.

Children, adolescents and elderly normally form a special
population. The course of their disease can significantly differ
from that in middle aged and senior groups. According to
numerous sources, children usually have mild symptoms
of COVID-19 and have little to do with the spread of the
coronavirus [5]. Thus, it is interesting to review sanitation and
epidemic prevention measures for children and adolescents
accepted during the pandemic and estimate their effectiveness.

PATIENTS AND METHODS

The study method included a literature review of 75 articles
concerning the course of the novel coronavirus infection
in children and adolescents, prevention of and measures
preventing the spread of COVID-19. Every article describes
sanitation and epidemic prevention measures, used in different
countries of Europe, Asia, Africa, North and South America
during COVID-19 pandemic.

STUDY RESULTS

COVID-19 is a viral disease accompanied by a severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). Though
SARS-CoV-2 typically presents with respiratory symptoms, it is
also capable of influencing the cardiovascular system, gastro-
intestinal tract, liver, kidneys and pancreas, and causing central
and peripheral neurological impairment [6].

COVID-19 is a highly contagious disease transmitted from
human-to-human by droplets or aerosols. According to statistical
data, children make up 1-5% of all reported cases of COVID-19.
Children normally have milder symptoms as compared to adults.
In 90% of cases, no symptoms, mild symptoms or moderate
symptoms are diagnosed. However, severe cases can be
observed in up to 6.7% of cases. Severe cases normally occur
in infants under 1 year of age and in children with underlying
conditions [2]. There is no evidence for mother-to-child virus
transmission. However, the neonates who have a close contact
with an infected person can catch the disease as well [7].

Although medical literature shows that children are
minimally susceptible to COVID-19, they mostly suffer from the
psychosocial impact of the pandemic. Lockdown and home
schooling can contribute to a greater emotional stress as
compared to physical sufferings caused by the virus [8].

Closure of schools due to COVID-19 affected 87% of the
world’s students. For the majority of them, the educational
regimen was qualitatively new. The sociological survey, hold
in March among Shanghai pupils of primary (4) and secondary
(842) schools, showed that the most common mental illnesses
were anxiety (24.9%), depression (19.7%) and neurotic
disorders (15.2%). However, about 21.4% of those surveyed
were satisfied with the novel educational mode and school
closure [9]. By the middle of April, schools were closed in
192 countries and about 90% of schoolchildren and students
(about 1.6 billion people) shifted to remote learning (RL) [10].
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ltaly was the first COVID-19-hit country in Europe. In lItaly,
16% of residents are children and adolescents. Many state
schools were deprived of technological support necessary for
remote learning. By the end of March, only 67% of schools
shifted to learning from home covering 6.7 million children out
of 8.4 million available [11]. Supporting children with limited
learning disabilities was a great challenge.

In March 2020, it took 10 days to close nursery schools, day
care centers, and almost all schools and colleges in the USA. The
lockdown measures were unprecedented: 21 million children in
kindergartens, 57 million schoolchildren and 20 million students
in colleges and universities were shifted to remote learning [10].

In developing countries, children from low-income families
have a limited access to online learning and depend on free
school meal. The first lockdown made the South African
Pediatric Association plead for coming back to schools. It
recommended to implement an educational practice with
minimal risk of contamination and material support for schools
located in areas with poor resources [12]. Schools of Brazil also
report an increased number of emotional disorders (anxiety,
depression, sleep disturbance, posttraumatic stress disorder)
and nutrition-related problems. Moreover, local schools were
closed for more than 200 days, or much longer as compared
with schools in the majority of developed countries such as
Denmark, France and Germany [13].

In spite of a very low morbidity and incidence of COVID-19
among children, it was established that school closures reduced
a number of those exposed per week and improved mortality
rate [14]. The French Pediatric Society published clinical guidelines
stating that children under 10 years old don’t contribute significantly
to the epidemic. In children, the risk of secondary infection is
very low, whereas outbreaks are rare [15]. School opening in
South Korea was postponed several times, face-to-face learning
consisted of 4 stages for different classes and lasted from May
20 to June 8. School opening here wasn’'t accompanied by
a sharp increase in the number of affected children; children with
COVID-19 represented 7% of the total COVID virus detection rate
in the country [16]. Israel reported a large outbreak of coronavirus,
which occurred in May 2020, or 10 days after reopening of
schools. 153 children and 25 staff members with COVID-19 were
revealed within a short period of time [17].

Return to in-person learning will prevent disruption in the lives
of children and adolescents. Another important reason was that
online distance learning resulted in a poor performance. Intervals in
in-person learning were linked with poor academic achievements,
especially in primary school. Using a model analysis, Bao et al.
predicted that reading skills in children from kindergartens would
be worsened by 66% as compared to in-person learning, leading
to a reduced growth of reading skills (by 31%) from January
1, 2020 to September 1, 2020 [18]. Primary school teachers
insist that in-person learning is necessary, whereas high school
teachers prefer a combined learning (when in-person and distant
learning are used together) [19].

Measures of social distancing are introduced for a long time
(more than several months). One of the most important state
strategies is to minimize isolation-related economic and social
disturbances [20].

Thus, the Coronavirus Act issued in England on March 23,
2020 during the first outbreak, announced a strict lockdown
with a wide strategy of epidemic surveillance to monitor
CQOVID-19 in children. Among children, the first cases were
reported on February 29, 2020. A number of COVID-19 cases
initiated its growth in the second week of March, reached the
peak on April 11, 2020, and slowly decreased afterwards. The
tendency corresponded to that one in adults [21].
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According to Roche et al., isolation of all groups, which
is practiced in many countries (including Russia), can be
significantly less effective than targeted isolation of young and
middle-aged people [20]. Experience of many countries shows
that only over 1% of children were affected even during the
peak of the epidemic [21]. There is also a low risk of COVID-19
spread in schools. Case studies in Guangzhou, Italy, Australia
and Netherlands showed almost no virus transmission from
children to adults [22]. Public health education and healthy
lifestyle promotion are always considered as important
components of disease prevention measures. However,
their role becomes crucial during outbreaks of diseases and
healthcare emergencies [23]. The WHO recommends to use
respiration devices, masks and gloves due to a long-term
incubation period and symptomless course of COVID-19 in
some patients [24]. The drug-free modalities form a barrier
restricting droplet and airborne transmission, enabling to control
epidemic in its early stage and protect vulnerable groups of
population [25]. There are currently no messages aimed
specifically at children. The need can be replenished by video-/
cartoon-based entertainment and educational activities, which
are of most importance to promoting good hygiene habits on
a long-term basis and preventing recurrent infections [23].

In its application, the South African Pediatric Association
provides the following comments on safety measures: masking
is not recommended for children under the age of 2 due to
risks of suffocation. Children over 4 years old should wear
masks, especially when they return to schools [12].

Hand hygiene is a very important way to prevent the spread
of infections. Proper hand washing can stop the virus spread
and reduce the risk of contamination among schoolchildren
from 6% to 44% [26]. In their study, Chen et al. examined hand-
washing behavior of schoolchildren. Handwashing survey was
conducted among 8.569 children aged 6-13 years old. 80%
of those surveyed had been in Wuhan with 51.95% of them
being there right before the lockdown. Only 42.05% of primary
school children showed excellent knowledge and conscious
handwashing behavior. Researchers expected to obtain better
results [25].

Smith et al. conducted a large-scale hand hygiene study
among adolescents of 12-15 years old in 80 countries. It was
interesting that in upper-middle-income countries they never
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INFLUENCE OF THE DEGREE OF ADAPTABILITY AND LIFESTYLE ON THE QUALITY OF LIFE
OF MEDICAL UNIVERSITY STUDENTS

Koroleva AAES, Yanushanets Ol, Petrova NA, Bezzubenkova EF
Mechnikov North-Western State Medical University, Saint Petersburg, Russia

Adaptive capabilities of young people enrolling at higher education establishments differ from person to person. Depending on the level of these capabilities,
a new student may see his/her quality of life deteriorating and a variety of diseases developing. Against this background, investigation of the dynamics of students’
adaptation to studying at a higher educational establishment acquires special urgency: the results of such an investigation would enable designing an effective
psychological support program for such students. This study aimed to investigate how the quality of life of students changes as studying at a higher education
establishment alters their degree of adaptation and lifestyle. The report compares the studied degree of adaptability and quality of life of the same group of students
in their first and third years. By design, the study was prospective continuous; it involved 120 students. M. Gavlinova’s two-factor questionnaire (SA, social-ANS)
enabled study of the degree of adaptability. As for the quality of life of the participating students, it was registered with the help of the SF-36 questionnaire. Lifestyle
of the students was assessed relying on the questionnaire designed to uncover the person’s attitude to smoking, alcohol, drugs, physical culture and sports.
The results obtained enabled development of recommendations aimed at identifying students running risks of maladjustment and illnesses with the aim to render
such students targeted medical and psychological assistance and adjust the sanitary and epidemiological conditions of studying.

Keywords: quality of life, adaptability, vegetative resilience, medical students, healthy lifestyle.
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BNNAHUE CTENEHN ABANTUPOBAHHOCTU N OBPA3A XKNU3HN HA KAHECTBO XXU3HU CTYAEHTOB
MEANLUMNHCKOIO YHUBEPCUTETA

A. A. Koponesa™, O. W. Anywaned, H. A. Metposa, E. ®. Beasyberkosa
CeBepo-3anafHbiii rocy1apCTBEHHbIN MEAULMHCKUIA yHBepcuTeT um. W, V1. MeunrkoBa, CaHkT-TeTepbypr, Poccuist

K 0by4eHntio B BbICLLEM Y4eOHOM 3aBEAEHWM MPUCTYNaOT MOAPOCTKM C Pas/MyHbIM YPOBHEM adamnTaLUMOHHbIX BO3MOXHOCTEN OpraHnsma, KoTopble
ONPEeAenstoT BO3MOXHOE (POPMUPOBAHME HN3KOMO KavecTBa XM3HW 1 pasdBuUTVe pasivyHbix 3abonesBaHuii. B 3Ton cBA3W nccnegoBaHne aMHaMUKK npouecca
afanTauym CTYAEHTOB K 0ByHeHMIO B BbiCLUEM Y4eOHOM 3aBefieHnn nprobpeTaeT 0cobyto akTyanbHOCTb, MNOCKOSbKY NPefoCTaBNseT BO3MOXHOCTb Ha OCHOBE
MOMYHYEHHbIX PE3YETAaTOB MOCTPOUTL AMMEKTVBHYIO MPOrPamMMy MCUXONOrMHECKOrO COMPOBOXAEHNS CTyAEHTOB. Llenbio nccnegoBaHns SBUnoch MdydeHne
BNVSHWS N3MEHEHNI CTENEHV afanTMPOBaHHOCTY 1 0bpasa »M3HW B MPOLIeCCe 00yHeHNs Ha Ka4eCTBO »XM3HWN CTYAEHTOB. B pabote npeactaBneHo cpaBHeHne
pesynsTaToB VICCNEA0BaHMS CTENEHV aaanTUPOBaHHOCTV 1 Ka4ecTBa »KV3HM OOHUX 1 TeX e CTYAEHTOB Ha NepBOM 1 TPeTbeM Kypce. MNpocneKT1BHOe CrnoLHoe
nceneoBaHne Brktodano onpoc 120 cTyaeHToB. V13ydeHne CTeneHn ananTupoBaHHOCTY MPOBOAMIOCH C UCMOMb30BaHEM ABYX(aKTOPHOrO onpocHuka (CB -
«COLMyM-BereTaTunkar), paspabotaHHoro M. MasnmHoBor. KavecTBO »M3HM CTYAEHTOB M3yHanoCh C MOMOLLBO OnpocHMKka SF-36. Obpas »13Hn CTyaeHTOB
OLieH1BaM Ha OCHOBE aHKETbI, BKIOHAtOLLE BOMPOCH! 06 OTHOLLEHUN K KYPEHWIO, YNOTPEBIEHUIO alkoronsl, HApKOTUHECKIX BELLIECTB 1 3aHATUIM (DU3NHECcKoi
KynbTYPOI 1 COpPTOM. [oflyHeHHble pedyssTaTbl NO3BONMAN pas3paboTaTe PekoMeHAaLWN, HAaNPaBAEHHbIE Ha BbIBNEHME CTYAEHTOB, OTHOCALLMXCS K Fpynne pucka
pasBuUTUA fe3apanTtauyyt 1 60Ne3HN, C LIeNbIo OKadaHUs UM apecHOR MeVKO- MCUXONOrMHECKOV MOMOLLV 1 KOPPEKTUPOBKIM CaHUTap-3aniaeMUONOorNHecKmx
YCNOBWUIA 0BYHEHUS.

KrntoueBble cnoBa: Ka4ecTBO XKU3HW, afanTupoBaHHOCTb, BEreTatBHast yCTOMYMBOCTb, CTYAEHTbI-MEAVKY, 300PO0BbI 06pa3 »XI3HW.
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The first three years at a medical university are considered
difficult for the students. There are numerous factors that force
students to mobilize and adapt to the new living and learning
conditions, including high mental and psycho-emotional load,
new interpersonal relationships outside their families, self-
reliance in overcoming difficult life situations, frequent violations
of the regime of work, rest and nutrition, change of the place
of residence etc. Not all students cope with the difficulties
of studying in a higher education establishment well; some
suffer deterioration of their psychoemotional state, health and,
ultimately, quality of life (QOL) [1,2]. Today, the QOL problem is
a subject of interest for most researchers from various scientific
domains. In the recent years, there have been published
many papers investigating QOL of the student youth, which is
a special social group characterized by a specific age range,
lifestyle, mentality and high intensity of the mental work done in
the context of studying [3]. As a rule, QOL indicators are taken
as a reflection of the person’s satisfaction with his/her life and
the degree of realization of his/her needs [4]. In hygienic studies,
QOL is considered to be an attribute showing the efficacy of
preventive and therapeutic measures aimed at maintaining
and strengthening health of the student youth [5,6,7,8]. In
this context, it is important to consider the dynamics of QOL
indicators factoring in the individual adaptive capabilities and
lifestyle change rate. However, there are but a few studies
published to date that investigate QOL dynamics as it depends
on the changes in the degree of adaptation and lifestyle of
a student attending a higher education establishment, while
observing the QOL indicator dynamics can enable development
of recommendations aimed at identifying students running risks
of maladjustment and illnesses with the aim to render such
students targeted medical and psychological assistance.

MATERIALS AND METHODS

The SF-36 questionnaire was employed to study the students’
QOL. The questionnaire measures the physical component of
health with 4 scales: physical functioning, role physical (role
functioning depending on the physical state); bodily pain,
general health and mental health, including mental health
scales; role emotional (role functioning depending on the
emotional state); social functioning and vitality. The results were
compared with the standard values of QOL indicators [3].

Information about lifestyle of students of the medical
university’s medical-preventive faculty was obtained with the
help of questionnaires. The questionnaire included questions
about attitudes towards smoking, physical culture and sports,
use of alcohol and drugs.

M. Gavlinova’s two-factor questionnaire (SA, social-ANS)
enabled study of the degree of adaptability [9]. The level of social
adaptation and vegetative stability was assessed. Based on the
results of the SA test, all the participants were divided into groups
with different adaptive capabilities: students showing high levels of
social adaptation and a low level of autonomic lability were assigned
to the first group A (adapters); students with normal levels of social
adaptation and autonomic lability were assigned to the second
group N (students with average abilities); students with manifesting
social communication problems and autonomic lability within the
normal range were combined into the third group B (psychatics).
The fourth group, C, consisted of students with increased
vegetative lability and without problems of social communication C
(neurotics). The fifth group, D, united students who had low social
adaptability and high autonomic lability (maladaptants).

Statistical analysis of the research results was performed
in MS Excel 2010 and Statistica 8 software. At the first stage,
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the data were analyzed for normal distribution with the Shapiro-
Wilk and Kolmogorov-Smirnov tests. With the data distribution
being normal, its further processing relied on the methods of
parametric statistics: Student’s t-test and x2 test designed to
compare two independent samples, McNemar’s test for related
samples. The critical level of reliability of the null hypothesis
was taken as p<0.05 (95% significance level). The prospective
continuous study recruited 120 third-year students of the
medical university’s medical-preventive faculty; the students
filled in the questionnaires. The data obtained were compared
with the results of a study that involved the same group of
students when they were in their first year.

RESULTS

Figure 1 presents the results of comparison of the degree of
adaptation of students as it changed from their first to third
years. As the material shows, through the 3 years covered by
the study the share of students able to quickly and adequately
respond to changing conditions (group A, adapters) has
decreased by 4.8 times: by the third year, only 5% of the
students could be assigned to group A. Such a decrease in
adaptability among students who initially show high adaptive
capabilities indicates that the level of load is very high and
exceeds the capacities of their bodies. At the same time, 25%
of the third-year participants belonged to group N, average
capabilities, which marks a slight increase in this group’s count
compared to the first year. The almost twofold growth of group
B, psychotics, is a highlight of the comparison: by the third
year, 37.5% of the participating students were assigned to
this group. This fact suggests lack of communication skills
among modern students and/or their exposure to high levels
of psycho-emotional stress in the process of adaptation to
studying at a higher education establishment. Such students
need additional examination by a psychologist, a program of
psychological correction or training. By the third year, the share
of students who consider themselves ill and present a large
number of complaints of various nature, i.e., the neurotics
(group C), increased by 1.5 times to 24.17%. Individual
characteristics and state of health of such students make them
intolerant to increased loads of any nature, they need additional
examination and health improvement procedures (Figure 1).

At the same time, by the third year the share of students
completely maladapted, unable to cope with the educational
and life loads, feeling ill, i.e., students assigned to group D
(maladapted), decreased 1.8 times and amounted to 8.3%.
This means that by the third year at the higher education
establishment, some of the students with low adaptive potential
managed to cope with the educational load and organize their
life. The presented data reveal that the structure of the degree
of adaptation of students changes by the third year of study,
since no significant differences were found (Figure 2).

Lifestyle of the students changed significantly through their
years at the higher education establishment. The research
revealed that the share of students with the bad habit of
smoking increased by 2.3 times and amounted to 27.5%. The
share of students who abuse alcohol (take it more often than
once a week) has also grown 2.8 times and equaled 40.0%.
Among the third-year students of the medical-prophylactic
faculty, 6.8% have tried narcotic substances, which marks
2.2-fold growth over the first year of the same students.

Table 1 shows comparison of the QOL indicators of the
medical university’s medical-preventive faculty students in
their first and third years. The data indicates that by the third
year, no students had their physical functioning (PF) limited by
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Group D (maladapted)

Group C (neurotics) 24'2°|/°
Group B (psychotics) | 37.5%
Group N (average abilities) 25.0%
Group A (adapters)
0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00% 90.00% 100.00%
Group A Group N Group B Group C Group D
(adapters) (average abilities) (psychotics) (neurotics) (maladapted)
Year 3 (2021) 5.0% 25.00% 37.50% 2417% 8.33%
M Year 1(2018) 24.06% 21.05% 22.55% 17.30% 15.04%
Year 3 (2021) M Year 1 (2018)
Figure 1. Structure of the degree of adaptation, 2018 through 2021,%
M Year 1 (2018) [ Year 3 (2021)
40.00%
27.50%
14.20%
12.00%
6.67%
3.00% .
Tobacco smoking Alcohol consumption Drug abuse
Figure 2. Changes in the share of students with bad habits, 2018 through 2021,%
Table 1. Comparison of the distribution of students by the level of QOL, first to third years at the higher education establishment,%
Students’ QOL level,%
QOL indicator Low Average High
Year one Year three Year one Year three Year one Year three
(2018) (2021) (2018) (2021) (2018) (2021)
. - 11.0 0.0 0.0 0.0 89.0 100.0
Physical functioning (PF) (n=21) (n=0) (n=0) (n=0) (n=112) (n=120)
. 15.0 0.0 85.0
Role physical (RP) 28.8 (n=38) (n=18) 0.0 (n=0) (n=0) 71.2 (n=95) (n=102)
. ) 5.8 33.3 60.8
Bodily pain (BP) 16.1 (n=70) (n=7) 31.4 (n=21) (n=40) 52.5 (n=42) (n=73)
6.6 48.3 45.0
General health (GH) 29.7 (n=44) (n=8) 37.3 (n=50) (n=58) 33.0 (n=40) (n=54)
- 18.3 51.6 30.0
Vitality (VT) 59.3 (n=79) (n=22) 29.7 (n=40) (n=62) 11.0 (n=15) (n=36)
. - 5.8 35.8 58.3
Social functioning (SF) 24.0 (n=68) (n=7) 25.0 (n=33) (n=43) 51.0 (n=32) (n=70)
. 34.1 43.3 22.5
Role emotional (RE) 45.8 (n=61) (n=41) 16.9 (n=22) (n=52) 37.3 (n=50) (n=27)
37.5 50.0 12.5
Mental health (MH) 41.5 (n=33) (n=45) 33.9 (n=45) (n=60) 24.6 (n=59) (n=15)
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0, 0,
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Figure 3. Influence of the degree of adaptation on the QOL indicators

the state of health, while at the first year, the share of those
without such limitations was 89.0%, which marks the growth
of 1.12.

The share of students whose physical condition does
not limit role functioning (RP) increased slightly from 71.2%
to 85.0%. (differences insignificant). At the first year, 16.0%
of students reported bodily pain (BP) that significantly limited
their daily activity; by the third year, their number decreased
to 5.8%. (P<0.05 M=8.4). The majority of third-year students
do not experience pain (60%). However, it is noteworthy that
a third of students (33.3%) experience various pain sensations.
Compared to their first year, third-year students reported their
general health as bad 4.4 times less often, the share of such
assessments decreased from 29.70% to 6.67 %, while 48.30%
stated their general health to be at the average level and only
45.00% believed it was good (P<0.05 M=7.3).

Noteworthy is the 2.7-fold increase (third year over first year)
in the number of students who feel full of strength and energy
(VT). In percents, the share has grown from 11.0% to 30.0%.
On the other hand, the share of students reporting poor vitality
decreased 3.2-fold, from 59.3% to 18.34% (P<0.05 M=5.2).
Such dynamics of this QOL indicator suggests that the majority
of students have their learning and living conditions organized
satisfactorily. The number of students whose physical or
emotional state impose no limitations on their social functioning
(SF) has grown by 7.3%, from 51.0% to 58.33%, by the third
year at the higher education establishment. The number of
students whose physical and emotional state limits their social
functioning has dropped 4 times (P<0.05 M=6.3).

Dynamics of the RE (role emotional, role functional
depending on the emotional state) indicator also deserves
a note: at the age norm level, it was registered 2.5 times
more often by the third year compared to the first, the growth
from 16.90% to 43.33% (P<0.05 M = 3.3). At the same time,
the number of students that had previously reported high
values of this indicator has decreased by 1.6, from 37.3% to
22.5%. Comparison of the MH (mental health) indicator values
obtained at the first and third years has shown that by the
third year, the number of students whose mental background
is dominated by positive emotions has grown by 12.1%.
However, the number of students whose mood was mostly
low and emotions predominantly negative has also increased
1.4 times, from 33.9% to 50.0%. The number of students who
have depressive, anxious experiences has decreased by 4%,
which indicates their psychological distress.

It is fair to assume that a student with a low level of
adaptability will have unsatisfactory QOL indicators. Figure 3
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visualizes the analysis of influence of the degree of adaptation
on the QOL indicators of the third-year students.

As the presented material shows, among the group D
(maladapted) students there are 3 times more of those with
low PF values than among the students that adapt well
(P=0.03, x2=3.6). The difference in the GH values is 2-fold
(P=0.038, x2=4.5), that in the SF values is 3-fold (P=0.04,
x2=2.8) The number of students with low MH values is 200%
greater in group D than in the group of students with good
adaptive capabilities, this difference being significant (P=0.02,
x2=2.5). The result are the determined significant differences in
occurrence of low QOL indicator values by the integral criterion:
physical condition of the maladapted students is 3 times worse
than that of the students with good adaptive abilities (P=0.02,
x2=6.3).

The research shows that smoking increases the number
of students reporting the following QOL indicator values as
low: PF — 1.7-fold increase (P=0.03, x2=3.5), RP — 2-fold
increase (P=0.03, x2=3.5), GH — 1.1-fold increase (P=0.03,
x2=6.1). The growth is significant. Smoking also contributes to
deterioration of the mental health QOL indicator. The share of
smoking students whose integral MH-dependent QOL criterion
is low equals 42.25%, which is 1.3 times greater than that in
the group of non-smokers.

Alcohol brings the whole range of QOL criteria values down.
Students abusing alcohol reported poor PF values 6.4 times
more often (P=0.03, x2=3.5). A similar situation is observed for
such criteria as RP, where low values were reported 1.4 times
more often (P=0.03, x2=3.5); GH, with the low values reported
1.2 times more often (P=0.03, x2=6.1); MH and conditions
showing presence of depression and anxiety, for which the
participating students abusing alcohol reported low values 1.3
times more often (P=0.004, x2=1.0).

The use of narcotic substances also has an negative effect
on the QOL indicators. The share of students abusing drugs
and reporting low PF values is 75%, which is 7.3 times more
than among the students not using drugs (P=0.03, x2=6.4,).
Drug-using students report low values of the following criteria:
RP — 3.1 times more often (P=0.02, x2=3.4); GH — 2.4
times more often (P=0.02, x2=6.2); VT — 1.2 times more
often (P=0.02, x2=3.4), RE — 1.2 times more often (P=0.02,
x2=2.84). All comparisons here are made with the values
reported by the participating students not taking drugs. It
should be emphasized that the number of students with low
values for the above indicators reaches 75%. Drug abuse
was not found to influence the integral MH-dependent QOL
indicator.
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The research supports the positive effect sports have on

the QOL indicators. Comparing students that go in for sports
and those who do not through the lens of the QOL indicators,
we established that the latter reported low values thereof
considerably more often, specifically: PF — 5.2 times more
often (P=0.02, x2=6.4); RP — 1.7 times more often (P=0.02,
x2=3.4); GH — 2.2 times more often (P=0.03, x2=6.3); VT —
1.3 times more often (P=0.01, x2=4.5); SF — 1.2 times more
often (P=0.03, x2=3.6); RE — 1.3 times more often (P=0.01,
x2=2.9); MH, general indicator of positive emotions — 1.7 times
more often (P=0.03, x2=6.6). Thus, it should be noted here that
sports has a positive effect on almost all QOL indicators.

CONCLUSIONS

Comparing the self-assessments of the group of students at
the first and third years of studying at a higher educational
institution, we registered that by the third year there are
more students reporting high values for the following QOL
indicators: physical functioning (PF); role physical (RP);
bodily pain (BP); general health (GH); vitality (VT); social
functioning (SF); role emotional (RE); mental health (MH).
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MEDICAL STUDENTS’ PHYSICAL ACTIVITY AS AN INDICATOR OF THEIR COMMITMENT
TO HEALTHY LIFESTYLE

levleva OV
Pirogov Russian National Research Medical University, Moscow, Russia

Physicians, who provide general medical services, should give the patients an advice on physical activity. The study was aimed to assess physical activity of
medical students, as well as their awareness of this issue, and willingness to provide the public an advice on commitment to a healthy lifestyle in terms of physical
activity. A total of 518 medical students were surveyed. The data obtained with the Steps and Screen Time mobile applications were used. Physical fitness was
assessed using the standard anthropometric technique. Statisctical processing of the data obtained was performed with the Statistica 13 PL statistical software
package. The study met the requirements of biomedical ethics and posed no risk to participants. No significant differences in the number of steps between males
and females was observed. It was 9033+3297 steps in males and 7807+3570 steps in females. The evidence supporting the relationship between physical activity
and average time spent on a smartphone per day was obtained: the correlation coefficient for the relationship between the number of steps per day and the screen
time was —0.36 (moderate negative correlation). Correlation coefficients for the relationships between body mass index and physical activity (-0.35) and between
body mass index and screen time (0.33, moderate positive correlation) were calculated. The data obtained allowed us to develop simple and feasible guidelines
on improving physical activity in medical students, as well as to develop a tracker of positive habit of daily optimal physical activity for each student, and to discuss
the results within the framework of the business game Physical Activity in Various Sectors of Population.
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OBUTATEJNIbHAA AKTUBHOCTb CTYAEHTOB-MEOVUKOB KAK UHOUKATOP UX NMPUBEP>XEHHOCTU
3[00POBOMY OBPA3Y >XU3HU

O. B. MeBnega
Poceuiickunii HaumoHanbHbIN CCNenoBaTeNbCKUA MeanUMHCKNUIA yHuBepcuTteT M. H. V1. Muporosa, Mockea, Poccus

Bpayam, B pamkax nepBr4HON MEAVKO-CaHUTapHOM MOMOLLIM, HEOOXOANMO NPEAOCTaBAATbL NaLMeHTaM KOHCYNsTaLum No nsn4eckor akteHoCTU. Liens paboTs!:
N3y4nTb ABUraTeNbHy0 akTUBHOCTb CTYAEHTOB-MEANKOB U X MHPOPMUPOBAHHOCTb MO AaHHOMY BOMPOCY, @ TakxKe rOTOBHOCTb K KOHCYNBTUPOBaHMIO HAaceNeHs
Mo BOMPOCaM MPUBEPXKEHHOCTV 340POBOMY 06pasy XM3HW B HacTV ABUraTeNbHON akTMBHOCTW. OnpolueHbl 518 CTyAeHTOB-MeaNKOB, MCMONb30BaHb! AaHHbIe
NpUNOXXeHNn Ans cMapTdoHoB «LLlarn» 1 «3kpaHHoe Bpems», MPOBEOEHO N3ydeHre (PU3NHECKOro PasBuTUS C MOMOLLBIO CTaHAAPTHOM aHTPOMOMETPUYECKON
mMeToanku. CtatncTndeckast 06paboTka nosy4eHHbIX 4aHHbIX MPOBOANIACH C MCMONb30BaHNEM NakeTa cCTatncTndeckoro aHanuaa Statistica 13 PL. Viccnenosarve
COOTBETCTBOBASIO TPEOOBaHMSAM OUOMEAVLIMHCKOM STUKM 1 HE MOABEPrano ONacHOCTH Y4aCTHUKOB. CpeaHee KONMHYEeCTBO LLAroB Yy KOHOLLEN 1 AEBYLLIEK HE NMeeT
[,OCTOBEPHbIX pasdnnymii 1 coctaenseT 9033+3297 y toHowel n 7807+3570 y gesyLuek. onyyeHbl AaHHble, CBUOETENBCTBYIOLLME O CBS3WN MEXY ABUraTelbHON
aKTMBHOCTBIO U CPEedHVIM BPEMEHEM MCMOMb30BaHNs cMapTdoHa B AeHb — KOIMPMUUMEHT KOPPENALMN MeXOy KOMMHECTBOM LUAroB B AeHb N «3KPaHHbIM
BpeMeHeM» oTpuLiaTenbHbIn cpeaHen cunbl —0,36, paccymTanbl KO3(MMULMEHT KOPPeNsaummn Mexay MHOEKCOM Macchl Tena v ABUratenbHON akTMBHOCTLIO (—0,35)
1N MEX[Y NHOEKCOM MaCcChl Tena 1 «aKpaHuHbIM» BDEMEHEM, KOTOPbIN MONOXUTENbHBIN, cpeaHen cunbl 0,33. MNony4eHHble AaHHble No3BOANAM CHOPMyIMpOBaTh
NPOCTbIE, BbIMOMHMMbIE PEKOMEHAALMM MO MOBbLILLEHWIO ABUraTeNlbHOM aKTUBHOCTU CTYAEHTOB-MEAMKOB U CCDOPMUPOBaTL AN KaKAOro TPEKepbl NMpUBbIHEK
no (POPMUPOBAHIIO «MONE3HON» MPUBBIMKN K XKeAHEBHOW ONTUMASbHON ABUraTenbHOM akTUBHOCTY 1 OOCYAWTb PEe3yNbTaTbl B PamMkax AeNOBOW Urpbl Mo Teme
«[BuratenbHas akTMBHOCTb NSt Pa3NMHHbIX FPYMN HACENEeHNs».

KntoueBble CnoBa: CTYEeHTbI, 3NIEKTPOHHbIE YCTPOMCTBA, ABUraTe/ibHas akTMBHOCTb
Bknapg aeTtopa: Vesnesa O. B.— aHanna nuteparypsl, AU3aiiH UCCRenoBaHms, cOop Matepuana, CtatmcTu4eckas 06paboTka, HanvcaHne CTarbu.
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Over the past decade, the studies are being regularly published Moreover, physical inactivity in children, adolescents and
in scientific literature, which report low physical activity levels in -~ youth is closely related to the problem of overweight and
medical students, the future doctors. This poses a direct risk  obesity [5].

to their health and can affect their future work with patients Moreover, physicians, who provide general medical services,
(community) in terms of obtaining a commitment to a healthy  should give the patients an advice on physical activity. However,
lifestyle [1, 2, 3, 4]. training on providing advice on physical activity is often under-
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reported in the curriculum of medical schools. It is unclear
whether medical students are ready to provide effective
consultation in this area [6-9].

The study was aimed to assess physical activity of medical
students, as well as their awareness of this issue, and willingness
to provide an advice on commitment to a healthy lifestyle in terms
of physical activity to the public.

METHODS

To attain the goals established, specialists of the Hygiene
Department of Pediatric Faculty of the Pirogov Russian
National Research Medical University, holding certificates of
“Hygienic Education”, “Epidemiology”, “Hygiene of Children and
Adolescents”, and “General Hygiene”, developed a questionnaire
for assessment of the medical students’ lifestyle hosted on
Google Forms [10].

The questionnaires proposed to respondents contained
a small section with personal data and a number of evaluative
questions beginning with “Please assess the risk to your
health...”. These questions reflected subjective evaluation
of the impact of the factors affecting health. The risk posed
by exposure to each studied factor was rated on a scale of
Oto 10.

The study design consisted in evaluation of the medical
students awareness of risk to health posed by lack of physical
activity, investigation of the medical students’ commitment to
a healthy lifestyle in terms of physical activity, search for the
proof of physical inactivity effects on health, as well as defining
the medical students’ willingness to change their lifestyle, and
to work with the patients (community) in this area in the future
(Fig. 1).

A total of 518 medical students were surveyed, of them 80%
were girls. The average age of the students surveyed (M+m) was
20.1+0.08 years.

We also used data of the Steps (average number of steps
per day) and Screen Time (average time of using smartphone
per day) mobile applications.

Physical fitness of medical students was assessed using the
standard anthropometric technique [8, 11-13].

Statistical processing of the results was performed using the
Statistica 13 PL software package (StatSoft, USA). Descriptive
statistics was used: mean values, standard error of the mean,
and standard deviation were calculated. Distribution of indicators
was tested for normality using the Kolmogorov—-Smirnov normality
test; asymmetry and kurtosis as well as their their standard errors
were analyzed.

The significance of differences was estimated using the
Student’s t-test. The differences were considered significant
when t=2.0 — (p<0.05), t>2.6 — (p<0.01), t=3.3 — (p<0.001).

Correlation between the studied parameters was considered
strong when r = 0.7-1.0, moderate when r = 0.3-0.699, and
weak when r = 0-0,299 [5].

The Statistica 13 PL software package (StatSoft, USA) was
used.

The study did not violate human rights and endanger the
respondents. The study met the requirements of biomedical
ethics and was approved by the Ethics Committee of the

Pirogov Russian National Research Medical University (protocol
No. 203 dated December 20, 2020) in accordance with the
GCP principles. The informed consent was obtained from all
participants. The online survey was conducted on a voluntary
basis using the online service. All the studies were conducted
in accordance with ethical norms set out in the Declaration of
Helsinki and the European Union directives (8/609EC).

RESULTS

The medical students subjectively considered the risk to their
health posed by lack of physical activity as relatively high.
They assigned it the average (M+m) score of 8.5+0.3 out of
10. The group of students who underestimated the risk was
only 8.0%, i.e. the future doctors were aware of the adverse
effects of physical inactivity on health. A total of 50.4%
surveyed medical students considered their levels of physical
activity as insufficient. Among the persons surveyed, 50.0%
pointed out that that they preferred active leisure activities
(sports, dancing, walking), and the other 50.0% noted that
they preferred passive leisure activities (social networking,
watching movies, reading, playing computer games); 46.8%
of surveyed medical students reported no increase in physical
activity during weekends.

During the study, the number of steps per day was used as
an objective measure for describing physical activity. Researchers
used primarily pedometers and similar devices for measurement
of this parameter in the past. During our study the number of
steps per day was defined using the Steps mobile application,
because 99.5% of surveyed students used different models
of smartphones, and 66.6% surveyed students rarely weaned
themselves off the electronic devices, never lost their electronic
devices, continuously monitored notifications on their electronic
devices, etc. The other 31.3% monitored notifications on their
electronic devices every hour.

Distribution of the indicator in the population is an important
means for describing the indicator. The Kolmogorov—Smirnov
normality test confirmed the hypothesis of normal distribution
for the medical students’ physical activity parameter measured
in steps per day, since the significance level was p=>0.20. The
average (M+o) number of steps showed no significant differences
between males and females (p=0.05). It was 9033+3297 in
males and 7807+3570 in females. Thus, the average physical
activity of male students was 5736-12,330 steps per day,
and in female students it was 4237-11,314 steps per day
respectively (Fig. 2).

According to the Tudor-Locke physical activity classification,
limited physical activity intensity (2500-4999 steps per day) was
observed in 6.0% of medical students, low physical activity
intensity (5000-7499 steps per day) was observed in 16.0%, and
the intensity of physical activity lower than average (7500-9999
steps per day) was observed in 32.0%. Moderate intensity of
physical activity (10000-12499 steps per day) was observed
only in 36.0% of medical students, and high physical activity
intensity (12500 and more steps per day) was observed only
in 10.0%. Thus, based on objective evidence, only 46.0% of
medical students demonstrated commitment to the principles
of the a healthy lifestule in reality, which showed reasonable

Medical students
underestimating the risk
posed by physical inactivity

Medical students having

with physical activity

* lifestyle disruptions associated *

Medical students ready
to work with people
focusing on the issues
of physical activity

Medical students having
health problems associated
with physical activity

>

Fig. 1. Study design

POCCUCKIIN BECTHVIK TUIEHBI | 2, 2021 | RBH.RSMU.PRESS



PUBLICATIONS OF YOUNG SCIENTISTS

o Mean
[IMeansst.error
. T Mean+1.96*st.error

11000
10000 T o
& 9000 o
2
[2]
S 8000 il
) =]
Ke)
£
3 7000
6000
5000 é 1
Males Females

Fig. 2. Physical activity per day (steps) in male and female students

agreement with the surveyed medical students’ subjective
considerations.

Results of the physical activity assessment showed that the
average (M+m) height of male students was 178.4+0.9 cm, and
in female students it was 166.8+0.8 cm; the average body weight
was 72.2+1.3 kg and 56.9+1.2 kg; the average body mass
index was 22.5+0.3 kg/m2 and 20.4+0.3 kg/m2 respectively
(p<0.05). Obesity of various degree was observed in 10.1% of
the examined medical students. However, only 2.9% of them
believed they had health problems. Probably, the interviewed
persons underestimated the significance of overweight and
obesity. Then the data demonstrating the relationship between
physical activity and average time spent on a smartphone per
day were obtained, the correlation coefficient for the relationship
between the number of steps per day and “screen time” of -0.36
(moderate negative correlation). Correlation coefficients for
relationships between body mass index and physical activity
(-0.35, moderate negative correlation) and between body mass
index and and “screen time” (0.33, moderate positive correlation)
were calculated.

The average (M+m) values of the right and left hand muscle
strength, which were dependent on physical activity levels,
were low: 38.1+0.2 and 37.1+0.3 kg in males, 18.9+0.3
and 16.7+0.3 kg in females (p<0.05). Since the vast majority
of medical students rarely weaned themselves off the
smartphones, the time spent on a smartphone was analyzed
using the data obtained from the Screen Time application.
According to the Screen Time application data, the average
(M=0) time spent on a smartphone was 336.4+15 minutes per
day, i.e. about 5.6 hours during the ordinary academic day.
Correlation coefficient for the relationship between muscle
strength and screen time was also calculated (-0.31, moderate
negative correlation).

Thus, modern medical students spend considerable time
working with their smartphones, which has a negative impact
on the levels of physical activity and physical fithess indicators
in males and females.

The surveyed medical students gave their commitment
to principles of healthy lifestyle an average (M+m) subjective
ranking of 6.2+0.2 out of 10. Furthermore, 18.8% of surveyed
students did not consider themselves to commit to principles
of healthy lifestyle, and 7.5% had no interest in healthy lifestyle.
About 40.2% of students reported that they were careful
about their levels of physical activity. The others were likely to
underestimate the significance of this protective factor.

The surveyed medical students noted that they used some
Health applications on their smartphones: 70.8% had installed
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appropriate applications and sometimes browsed the data
of monitoring heart rate, BMI, etc; 55.4% used the Screen
Time application, 22.0% used the Steps application, and the
others used nothing. The majority of medical students (83.3%)
reported they obtained relevant information on healthy lifestyle
from Internet sources. However, 88.2% of medical students
reported no subscriptions to any resources on healthy lifestyle
provided by medical institutions, working in prevention with
the public (such as Centre of Hygienic Education of People of
Rospotrebnadzor and other). Thus, there is some inconsistency;
this also poses the question, which Internet resources are used
by students to obtain information on healthy lifestyle.

The surveyed medical students ranked their willingness to
provide an advice on commitment to a healthy lifestyle in terms
of physical activity to patients (community) as relatively low: an
average (M+m) of 5.6+0.3 points out of 10. Moreover, 48.2%
of students believed they were not prepared to this kind of
activity.

The study results demonstrate that medical students
rank their commitment to a healthy lifestyle and their physical
activity based mainly on the subjective assessment, without
supporting it with objective criteria, such as data of health
applications for smartphone, data on body’s functional status,
no diagnoses, etc. It can be assumed that junior high school
students have insufficient motivation to optimize their physical
activity, being a powerful preventive factor possessing a health
protection effect. They also have no essential motivation skills,
as well as no access points to relevant information on this
issue. Only about 50.0% of all surveyed medical students
considered themselves as advocates for commitment to
a healthy lifestyle for patients and community, including leading
by example.

DISCUSSION

Models of physical activity and healthy lifestyle acquired during
childhood and adolescence remain throughout the later life.
Therefore, for the future health of the whole population it is
essential to improve the levels of physical activity in young
people [1, 4, 9, 13, 14].

Many factors interfere with increasing physical activity in
young people:

— lack of time;

- low motivation;

— lack of support and guidance;

— feeling uneasy and incapable;

— lack of safe place for excercise;
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— limited access to places and equipment for physical

activity;

— lack of knowledge about the benefits of physical activity.

The studies have been published on investigation of physical
activity and its relationship to improved health. These studies
demonstrate positive correlation between physical activity and
improved health of the subjects [4, 9, 14-17].

Therefore, there is a need for development of physical
activity training programs, as well as public health programs
aimed at improving the relevance of physical activity for the
public [18, 19].

Shaping and development of knowledge and skills related
to physical activity would be instrumental in addressing
the issues both of medical students health improvement
and quality preventive work with the patients. However, this
challenge should be first met at the university level, where the
principles of universal competence UC-7 (health protection)
and general professional competence GPC-2 (healthy lifestyle)
are developed in medical students [17-19].

It is essential to provide the future doctors training on
principles of healthy lifestyle during studying at medical schools.
This is important based on the results of the studies, which
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THE INFLUENCE OF CURRENT INFORMATION TECHNOLOGIES ON THE HEALTH STATUS
OF SCHOOLCHILDREN
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The development of information technologies, their availability for every family, the transition to distance learning could not but affect health status of schoolchildren.
In the past year, amid the spread of the new coronavirus infection, the time that schoolchildren spend with gadgets has significantly increased. The relevance of
this study is determined by the evaluation of the ever-increasing and, as a rule, negative impact of computer technologies on the health of schoolchildren. The
study aimed to investigate the features of the effect information technologies have on the well-being of high school students and to analyze the role teachers play
in popularization of healthy lifestyle and reduction of the degree of influence of information technologies on health of modern schoolchildren.
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In the recent years, information technology has become an
integral part of life of almost every person, especially children
and adolescents leading an active lifestyle. Information
technologies are all around us: at home, at school, at work,
on the street, in public and private transportation, etc.; they
enable the necessary communication, receipt and transmission
of information, and nowadays we simply cannot refuse using
them [1]. However, despite the convenience and the practical
aspects, what should not be forgotten is the harm done by
electronic gadgets to health, child’s health in particular, when
used in violation of the applicable sanitary regulations and rules.

Current computer technologies, means of transmission
of information, have become an integral part of school life for
both teachers and students. Interactive whiteboards, TV sets,
projectors, computers, cell phones and tablets are replacing
paper teaching aids; thanks to them, we can find the necessary

information much faster and perform complex calculations. But
does a schoolchild know how to safely use various information
technologies and electronic devices? What is the extent of their
negative impact on the health of this schoolchild? Large-scale
adoption of electronic devices, constant use of information
technology by children at home and at school affects the state
of their health. Within the last 15 years, the diseases of the
eyes have been on the rise among children and adolescents,
which coincides with the active introduction of information
technologies into.educational process [2, 3, 4, 5, 6].

Our study aimed to investigate the features of the effect
information technologies have on the well-being of high
school students and to analyze the role teachers play in
popularization of healthy lifestyle and reduction of the degree of
influence of information technologies on the health of modern
schoolchildren.
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MATERIALS AND METHODS

As part of this research effort we analyzed the data obtained
through surveying ninth-grade students of 102 Secondary
School of the city of Voronezh. The questionnaire was designed
to allow the participants to express their subjective assessment
of the degree of impact of information technology on the
well-being of schoolchildren. There were 15 questions and
multivariate formalized answers thereto.

In total, 50 people aged 14-15 took part in the survey. We
decided to select this age group because when schoolchildren
turn 14-15, they start spending significantly more time with
electronic devices. To ensure representativeness of the
answers, the participants were not given an opportunity to
discuss the questionnaire and could take as much time as they
needed to fill it out.

The data obtained were processed with Statistica 13.0. The
values were preliminarily assessed for conformity to the law of
normal distribution of the variational series. Since distribution
of the quantitative data was not different from the normal, we
applied the methods of parametric statistics.

The study did not infringe on human rights, did not endanger
the respondents, and met the biomedical ethics requirements.
At all stages, the study conformed to the ethical standards set
out in the Declaration of Helsinki and the EC Directives 8/609.

RESULTS

Introduction of the new means of communication, hardware and
software into the educational process gradually made the term
“computer-based learning technologies” obsolete and replaced
by the concept of “information learning technologies”. Information
learning technologies (ILT) are a set of methods, hardware and
software enabling collection, organization, storage, processing,
transmission and presentation of the information that expands
people’s knowledge and develops their ability to manage
technical and social processes [7, 8]. Information technologies
play and important part in the development of various diseases
in children and adolescents, although they are not the primary
cause thereof. Researchers note that fewer and fewer pupils
leave school healthy and the number of children suffering from
various diseases is increasing [9].

A statistical analysis of the data from our survey showed
that all the respondents have computers, but not all of them
have a workplace with special computer furniture: 86% of
schoolchildren have a table and an armchair, 10% have only
a table and 4% have only an armchair (Figure 1).

Prolonged sitting at the computer causes metabolic
disorders in the musculoskeletal system. Poorly selected

%
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furniture or lack thereof can have an adverse effect on the
child’s posture, cause painful sensations in the neck, back,
wrists, all of which can trigger development of musculoskeletal
system disorders in the future [10].

[t should be noted that only slightly more than half of the
respondents control their posture when working at a computer
(56%), the overwhelming majority (84%) are aware of what
the correct posture should be and 56% of the schoolchildren
surveyed do breaks for physical exercises (on their own, without
reminders from anyone else) while working with electronic
devices.

The current epidemiological situation in the country and
in the world can cause the development of psychoemotional
disorders in children due to the forced transition to distance
learning. There is a particular problem of the younger
generation entering the world of information technology, this
younger generation being children with fragile psyche most
susceptible to destructive influences. Included in the process
of growing-up, the rapidly evolving information technology plays
a significant role in the development of children’s memory and
shaping the way they think. The stream of incoming information
is ceaseless, which prevents the brain from storing it. There is
also a problem of constant attention switching that can make
the children unable to concentrate on anything.

SanPiN (sanitary regulations and standards) SP
2.4.3648-20 “Sanitary and Epidemiological Requirements for
Organizations Rendering Fostering, Educational, Recreational
Services for Children and Youth” limits use of electronic
teaching aids in a lesson as follows: interactive whiteboard —
20 minutes for children under 10, 30 minutes for children over
10; computer — 20 minutes for 1st and 2nd grade children,
25 minutes for 3rd and 4th grade children, 30 minutes for 5th
through 9th grade children, 35 minutes for 10th and 11th grade
children. Extracurricular activities employing electronic devices,
independent use of gadgets should also be regulated, but,
unfortunately, this is rarely the case.

The results of our survey confirm that modern schoolchildren
are not fully aware of the sanitary standards established for
working with electronic devices. Half of the respondents believe
that it is safe to spend 2-3 hours a day at a computer, 30%
believe the duration of the safe period if 1-1.5 hours and 20%
of schoolchildren are convinced that it is possible to spend
over 3 hours a day before the computer’s display (Figure 2).
The survey included a question “What is the allowed duration
of a single continuous session of work at the computer?”, to
which 46% of the schoolchildren replied with 30 minutes, 28%
believed it was 1 hour and 26% — 2 hours.

The computer completely captures the child’s attention,
who ceases to control his/her posture and loses track of
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Fig. 1. Analysis of the pupils’ answers to the question “Does your workplace have special furniture?” (% of positive answers, n=50, p<0.05)
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1-1.5 h.

2-3 h.

More than 3 h.

Fig. 2. Analysis of the pupils’ answers to the question “How many hours a day can children of your age work at the computer?” (% of positive answers, n=50, p<0.05)

time. Prolonged use of electronic devices and information
technologies contributes to the development of rather serious
pathologies in the various systems of a schoolchild’s body,
including the locomotor system, organs of sight, cardiovascular
and nervous systems.

With the help of the questionnaire, we compared the
amount of time children spent at the computer when they
studied in person and after they switched to distance learning.
During the in-person study period, 44% (the majority) of pupils
spent 1-2 hours at the computer, 40% had 2 to 4 hours of
computer time a day, 8% dedicated 5-7 hours to the computer
and 8% even more than 7 hours. Switching to distance learning
marked a drastic increase of the amount of time schoolchildren
sit before the computer’s display: 30% reported 5-7 hours,
30% — 7-9 hours, 28% stated their computer sessions lasted
2 to 4 hours and 12% confessed of 10-12 daily hours at the
computer. As a result 63% of the respondents experienced
neck and back pains during the distance learning period,
41% felt dryness and pain in the eyes, 27% suffered from
dizziness and headaches and 16% registered pain in their
arms. In addition, 24% of the schoolchildren that filled out the
questionnaire mentioned poor appetite, 34% noticed the quality
of their sleep deteriorated and they suffered from insomnia after
long hours at the computer, 12% of the respondents noticed
they have put on 1-2 kg and 4% registered an even greater,
3-4 kg increase of the body weight.

DISCUSSION

The data we have obtained indicate that, to perform well
academically and otherwise, schoolchildren need rationally
organized workspace and electronic device/information
technology use time rationing not only at school but also at
home.

There is no doubt that current information technologies
and electronic devices make both the learning process and
the life of a pupil much more interesting and rich. After all, these
technologies and devices enable learning something new on
any school subject or attending training courses outside the
school curriculum, going on virtual tours through museums and
exhibitions, communicating with friends and making new ones
regardless of where in the world they live. We find confirmation
of this in the publications by researching teachers [11, 12]. It
is beyond any question that today, self-development and self-
education rely on the information technologies and electronic
devices. But the most important issue in this connection is
the issue of assessing the impact of these technologies on
the health of a person, first of all, health of a child. This issue
incorporates load rationing, workplace organization and, which

is very important, self-control and self-restraint in the process
of using the gadgets. A number of recent publications address
the said issue. Some researchers [13, 14, 15, 16] note the state
of eyes of the schoolchildren deteriorates in association with
the excessive use of electronic devices, and the development
of a healthy lifestyle stumbles because of the long hours of
playing with gadgets.

Prolonged sitting at a computer breaks the daily routine,
which adversely affects health of schoolchildren. Their nocturnal
sleep time grows shorter, and, although they understand it is
unhealthy, the children still stay up and before the computer late.
A long stay indoors, relatively motionless, without going out into
the fresh air, contributes to the development of hypodynamia,
which manifests in impairments of blood circulation, respiration
and other body functions; schoolchildren often complain of
headaches, eye strain and feeling unwell. Improper posture,
poorly selected furniture, position of the computer display,
chair and table height can also harm health. Electromagnetic
radiation from electronic devices also has an adverse effect
on the schoolchild’s health, compromising immune, endocrine
and other systems. To prevent unwanted consequences in
the future, parents should pay attention to the time their child
spends using the phone, tablet, computer or watching TV.

Children spend a significant part of their time at school.
What is the role of the teacher in reducing the risk of health
problems in pupils? Undoubtedly, the teacher plays an essential
part in the primary prevention of diseases, controlling, first of
all, observation of the sanitary standards and school hygiene
rules in the context of curricular and extracurricular activities,
and secondly, actively developing and implementing various
measures aimed at making the schoolchildren and their
parents more knowledgeable about safe use of the information
technology and electronic devices.

In our opinion, the teacher should, first of all, be the source
of useful information. Schoolchildren often do not attach
importance to the load they subject themselves to when using
various kinds of electronic devices extensively. With their health
being well, the negative consequences thereof may be a few
months, or even years, delayed for them. It is the teacher
who, having the knowledge, must present this information
in an accessible form, with maximum efficiency, draw the
schoolchildren’s attention to especially important points.
Such explanatory conversations can take place both in the
classroom and in the course of extracurricular activities, and
be regular. They will contribute to the formation of an adequate
and conscious self-assessment of the pupils’ behavior in the
context of use of electronic devices, development of the gadget
time control skill and, further on, a life routine dominated by the
healthy lifestyle values.
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Taking the next step, a teacher can shape the environment
that has schoolchildren busy not only during the lessons but
also after them: organize various events, sightseeing tours,
sports competitions, etc., involving parents to a certain extent.

Developing a system of psychological and pedagogical
protection of schoolchildren from various kinds of negative
effects of exposure to electronic devices, the teacher not
only helps to preserve their health but also contributes to
the formation of their communicative behavior and personal
growth.

CONCLUSIONS

Thus, summing up the results of our research, we can state
that in the recent years such work has only gained in relevance
because of the widespread introduction of electronic devices
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