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ORIGINAL RESEARCH

THE DURATION OF PHYSICAL ACTIVITY AND NIGHTTIME SLEEP IN THE DAILY ROUTINE
OF A MODERN SCHOOLCHILD

Novikova Il, Zubtsovskaya NA =1
Novosibirsk Research Institute of Hygiene of Rospotrebnadzor, Novosibirsk, Russia

Both in Russia and abroad, physical activity, screen time, and nighttime sleep are considered important and controllable daily routine factors that influence
a schoolchild's general physical and mental state and health. This study aimed to explore the specifics of the daily routine of schoolchildren living in different regions
of the Russian Federation (RF). We analyzed data collected by surveying schoolchildren and their parents in the context of implementation of the "Strengthening
Public Health" Federal Project in 2023-2024; the data the described durations of some regular activities in the daily routines of the 2™, 5™, and 10" grade
schoolchildren living in the Russian Federation (n = 254,881). Russian schoolchildren are in school for an average of 5-7 hours every day (86.3% [95%
Cl: 86.2-86.4]). The proportion of children who comply with the recommendations of the World Health Organization (WHO) and engage in physical activity
for at least 60 minutes per day was 58.5% [95% Cl: 58.3-58.7]. It was established that the share of children practicing physical activity in sufficient amounts
decreases with progression through the grades. For a significant proportion of children, the duration of their nighttime sleep is insufficient (86% [95% CI:
85.78-86.22] of 2" grade schoolchildren, 23.3% [95% Cl: 23.14-23.58] of fifth graders, and 49.2% [95% ClI: 48.8-49.6] of 10" grade schoolchildren). The analysis
allowed identifying the regions of the Russian Federation where the greatest shares of children whose daily routines are inadequate. Thus, it can be noted that, despite
an average workload at school, a significant number of Russian schoolchildren do not use their free time optimally in terms of physical activity and adequate sleep.

Keywords: survey, schoolchildren's daily routine, physical activity, nighttime sleep duration
Author contribution: Novikova Il — study planning, manuscript editing; Zubtsovskaya NA — data analysis, interpretation, literary review, manuscript authoring.

Compliance with ethical standards: the study was approved by the Ethics Committee of the Novosibirsk Research Institute of Hygiene of Rospotrebnadzor
(protocol No. 1 of January 11, 2024); all participants submitted the signed informed consent forms.
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Parkhomenko, 7, Novosibirsk, 630108, Russia; zubtsovskaya_na@niig.su
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MPOOOIMKUTENIbHOCTb ABUIATESIbHON AKTUBHOCTU U HOYHOIO CHA B BIO)KETE BPEMEHU
COBPEMEHHOIO LLUKOJIbHNKA

M. . Hosukosa, H. A. 3ybLosckas =
HoBocubupckuii Hay4HO-MCCNeaoBaTeNbCKMIA MHCTUTYT rurveHsl PocnotpebHaasopa, HoBocnbupcek, Poccus

Kak B Poccuu, Tak v 3a pybexxom yaenstoT 60S1bLIoe BHUMaHNE (hU3NHECKOM aKTUBHOCTY, 9KPaHHOMY BPEMEHW 1 HOYHOMY CHY Kak ynpasisemMbiM (DakTopam
pexviMa [HS LLKOMBHMKA, OKa3bIBAIOLLIMM CyLLIECTBEHHOE B/MSHIME Ha CamMOoHyBCTBIE 1 300poBbe pebeHka. Liensio paboTsl Bbino onpeaenime 0CO6EeHHOCTU pexkviva
[HS LUKOMBHUKOB, MPOXMBAIOLLYIX B pa3HbIX CybbexTax Poccuiickon Pegepauymn (PP). [ns aHanmsa 1enonb3oBav AaHHbIe 0npoca LLUKOMBHMKOB W X pOavTenei,
NpoBeaeHHOro B xofde peannsaumn deaepanbHOro NpoekTa «YkpenneHne ooLLEeCcTBEHHOro 300poBbs» B 2023-2024 1., 0 MPOAOCIKUTENBHOCTU PEXNMHbBIX
MOMEHTOB 0By4aroLLmMXCs 2-X, 5-X, 10-X KnaccoB, NpoXuBaloLLmx Ha Tepputopun PP (n = 254 881). CornacHo onpocy, POCCUNCKNE LKOMBbHNKA eXKedHEBHO
B CpefHeM HaxoaaTcs B LKOSe B TedeHne 5-7 4 (86,3% [95% [W: 86,2-86,4]). YaenbHblii BeC AeTel, BbIMONHAOWMX pekoMeHaaLmm BcemmpHor opraHmaaim
3apasooxpaHeHns (BO3) 1 exxegHEBHO yAeNstoLLMX U3NHECKON aKTUBHOCTN He MeHee 60 MUH B AeHb, cocTasnn 58,5% [95% [AW: 58,3-58,7]. YcTaHoBneHo,
YTO C NEpPexooM B CTapLUME KacChl KOMMHECTBO AeTeN C OCTATOYHOM (h3NYECKOM aKTUBHOCTBIO CHIKAETCS. Y 3HAYMTENbHOWM YacTu AeTel OTMeYaroT AedunumT
NPOOOIKUTENBHOCT HOYHOrO cHa (y 86% [95% [W: 85,78-86,22] oby4vatolimxcs 2-x knaccos, y 23,3% [95% [W: 23,14-23,58] natuknaccHukoB vy 49,2%
[95% [W: 48,8-49,6] oby4atoLmxcs 10-x Knaccos). AHanm3 NO3BOAMA ONPeaennTb PervoHbl PO, rae 60nbLUe BCEro AeTe C HAPYLLEHVSMU PeXXMa AHS. Takvm
06pasoM, MOXKHO OTMETUTb, YTO NPV CPEAHEN 3arPy>KEHHOCTY YHEOHBIMI 3aHATVSIMI B LLIKOME 3Ha4MTENbHAsA YacTb POCCUNCKMNX LUKOMBHUKOB HE OMTUMAbHO
1CMoNb3yeT BIOMKET CBOOOAHOIO BPEMEHW B OTHOLLEHNN (OU3NHECKON aKTUBHOCTU 1 JOCTATOYHOCTM CHA.

KniouyeBble cnoa: aHKeTnpoBaHue, pexxnm OHA LLKOIbHMKOB, CpMBM‘—IeCKaH AKTMBHOCTb, MPOOO/IMKNTENIbHOCTb HOYHOIO CHa

Bknap aBTopoB: V1. V1. HOBMKOBa — MnaHMpOBaHmne NCCNeaoBaHNs, pefakTnposaHme pykonucu; H. A. 3ybLoBCKas — aHanna, nHTepnpeTauns AaHHbIX,
JUTEepaTypHbIN 0630p, HaNMCaHne PYKOMMCH.

CobntofieHne 3TUYeCKNX CTaHdapToB: 1CCefoBaHe 0f0bpeHo aTndecknM kommteTom ®EYH «Hosocnbunpckuin HAW rurveHsl» PocrnoTpebHaasopa (MpoTokos
Ne 1 oT 11 aHBaps 2024 r.), OT BCEX Y4aCTHUKOB UCCNeO0oBaHMs NOyHeHO NMCbMEHHOE MH(OPMMPOBaHHOE corfacue.

><] BOns koppecnoHpeHuun: HnHa AnekcanppoBHa 3ybLoBckast
yn. MapxomeHko, a. 7, r. HoBocmbupcek, 630108, Poccusi; zubtsovskaya_na@niig.su

Cratbs nony4eHa: 02.11.2024 CtaTtbsi NnpuHATa K nevatu: 14.01.2025 Ony6nukosaHa oHnaiH: 16.06.2025

DOI: 10.24075/rbh.2025.126

A modern schoolchild's daily routine features a heavy workload
associated with studying and prolonged use of electronic
devices (mobile phone, tablet, computer), which leads to physical
inactivity, less time spent outdoors, and deteriorating quality
and duration of sleep. All of the above factors increase static
and visual loads and strain regulatory systems, which predicts
erosion of both physical and mental health of the child [1-5].

For a schoolchild, an essential prevention tool is a rationally
compiled daily routine that alternates hygienically regulated
periods of work and rest, sufficient physical activity and night sleep,
daily walks in the fresh air, balanced and rational nutrition [1, 5].

This study aimed to explore the specifics of the daily routine
of schoolchildren living in different regions of the Russian
Federation (RF).
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PATIENTS AND METHODS

We analyzed survey data collected in the context of implementation
of the "Strengthening Public Health" Federal Project in 2023—
2024. The data described durations of some regular activities
in the daily routines of schoolchildren aged 7 through 17 years,
living in the RF (n = 254,881). In particular, the study focused
on the duration of everyday physical activity of children, the time
spent on school-related studying and extracurricular education,
and the duration of nighttime sleep. The standard frequencies
and durations of high (sports games, competitions, aerobics)
and moderate intensity (outdoor games, physical education,
cycling, swimming) physical activity for children aged 5-17 years
were determined as per the recommendations of the World
Health Organization (WHO, 2020) [6].

Microsoft Excel (Microsoft; USA) software was used
for statistical processing of the data. The nominal data are given
as relative incidence of the studied indicators (n (%)) with a 95%
confidence interval. The statistical significance of the differences
in relative indicators was assessed using the Pearson Chi-square
method (x?). The differences were considered significant
atp =0.01.

RESULTS

The majority of schoolchildren stay at school for 5-7 hours
(86.3% [95% Cl: 86.2-86.4]); 6.4% of respondents spend there
8-9 hours, with most of them residing in the Central (10.8%;
x> =112.6; p < 0.01) and Northwestern (7.1%; x* = 125.4;
p < 0.01) Federal Districts. Less then half a percent — 0.2% —
admitted to spending 10 hours at school, with the maximum
number of such schoolchildren registered in the Siberian
and Far Eastern Federal Districts (0.5%).

A survey of parents about their children's daily physical
activity revealed regions where this indicator differs from
the average. In the RF, the average share of children attending
high-intensity sports activities (sports games, competitions,
aerobics) three or more times a week was 21.6% [95% Cl:
21.45-21.76]. Approximately the same number of children

Southern Federal District

Central Federal District

Ural Federal District

Siberian Federal District

North Caucasus Federal District

Northwestern Federal District

Volga Federal District

Far Eastern Federal District
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attended sports clubs twice a week, and had at least 60 minutes
of physical activity per day (18%). The share of children who
engage in outdoor games and other such types of physical
activity for at least 60 minutes per day was 18.9%. On average,
15% of children did not attend sports clubs. This indicator
was higher than the average in the Kabardino-Balkarian
Republic (23.4%), Krasnoyarsk Region (22.6%), Irkutsk
Region (22.5%), Novgorod Region (21.9%), Chechen Republic
(21.2%), Republic of Sakha (Yakutia) (21.0%). The mean share
of children who practice physical activity for less than 60 minutes
a day no more than 2-3 times a week was 9.7%, and 7.5%
of children were physically active for less than 60 minutes a day.

These results allowed identifying groups of children with
different levels of physical activity. Central and Southern Federal
Districts had the highest proportion of children who were
sufficiently (at least 60 minutes per day) and highly physically
active: 61.2% and 60.5%, respectively, while the average
for the Russian Federation is 58.5% [95% ClI: 58.3-58.7] (Fig. 1).

The responses related to the physical activity levels given
by schoolchildren of 2, 5% and 10" grades indicate that
the share of those having sufficient amounts thereof decreases
with progression through the grades. The threshold of sufficiency
was overcome by 63.6% [95% Cl: 63.2-64.0] of second
graders, 57.6% [95% Cl. 57.44-57.92] of 5" grade pupils,
and 53.5% [95% ClI: 53.1-53.9] of 10th grade schoolchildren.
As for low levels of physical activity, such were typical
for 27.4% [95% Cl. 27.0-27.8] of 2™ grade pupils, 32.9%
[95% CI: 32.78-33.1] of fifth graders, and 37% [95% ClI:
36.6-37.4] of 10th grade schoolchildren.

On average, 39.7% of schoolchildren in the RF attend
extracurricular classes in the school they study in. The largest
number of children enrolled in such programs directly
at school was registered in the Chukotka Autonomous Okrug
(59%), Republic of Sakha (Yakutia) (56%), Amur Region (53%),
Belgorod Region (52%), Republic of Crimea (51%), and Sakhalin
Region (51%) (Fig. 2).

Hygiene standards prescribe different durations of night
sleep to different ages of children [7]. Schoolchildren aged
8-10 years should have at least 10 hours of night sleep. Eighty-

60.5%
61.2%
59.7%
58.1%
53.3%
56.5%
59.0%

57.4%

0.0% 10.0%

[l Sufficient and high levels of physical activity

20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0%

[l Low level of physical activity

Fig. 1. The level of physical activity, schoolchildren of grades 1-11, physical education, dancing, and sports clubs factored in
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Northwestern Federal District

Southern Federal District

Central Federal District

Volga Federal District

Siberian Federal District

Ural Federal District

North Caucasus Federal District

Fig. 2. The proportion of children attending extracurricular classes, clubs, and sports sections in a general education organization

six percent of the respondents noted that on a weekday,
their 2" grade children sleep less than 10 hours at night.
For children aged 11-14, the duration of a night's sleep should
be at least 9 hours, and 76.7% of the respondents confirmed
that their fifth graders sleep as much. The norm for children
aged 15 and above is 8 to 10 hours of nighttime sleep; only
50.8% of 10" grade pupils admitted to fulfilling this norm. Thus,
it can be said that a significant part of school-age children
do not follow the night sleep duration recommendations (86%
[95% Cl: 85.78-86.22] of 2nd grade pupils, 23.3% [95% Cl:
23.14-23.58] of fifth graders, and 49.2% [95% Cl 48.8-49.6]
10th grade schoolchildren).

The analysis revealed regions with a low proportion
of children having sufficient night sleep duration: 2" grade
students — in Republic of Ingushetia (2.5%), Nenets
Autonomous Okrug (2.6%), Tambov Region (3.8%), Republic
of Mordovia (4.1%), Sakhalin Region (5%), Voronezh Region
(5%); 5" grade students — in Republic of Dagestan (55.7%);
10th grade students — in Nenets Autonomous Okrug (22.1%),
Altai Republic (29.1%).

DISCUSSION

The survey of parents of Russian schoolchildren revealed
trending disruptions of the modern children's daily routines,
which is consistent with the literature data. There is another
study that reported similar results: low levels of physical activity
for 28-36% of schoolchildren, and growth of this figure along
with progression through the grades [8]. Other papers by Russian
researchers note that modern schoolchildren tend to spend
more time studying, using electronic devices, and watching
television to the detriment of walking, physical activity,
and sleep [8-10]. There is evidence that 44-47.1% of school-
age children today enjoy less sleep than they should [11, 12].

A similar survey conducted in the US revealed that most
children and adolescents there sleep as recommended (86%),
but take advice on the sufficient levels of physical activity
and screen time much less enthusiastically, with 23% and 33%,
respectively, complying with the respective standards. Overall,
only 9% of children and adolescents there follow all the daily
routine guidelines; in Canada, the share of fully complying
childrenis 17.5%, in Australia— 14.9%. It was found that taking
up the three core recommendations (about increasing physical
activity, reducing screen time, and ensuring optimal sleep
duration) was associated with a lower 72% chance of obesity.
Similar results were registered for other health indicators,
cardiometabolic risk, and cognitive functions [13-16]. Previous
works by foreign researchers thoroughly investigated the effect
of sufficient sleep on the prevention of development of mental
disorders in children [17-19].

CONCLUSIONS

According to the survey, on average, Russian schoolchildren
spend 5-7 hours in school every day (86.3% [95% CI: 86.2—
86.4]). On the national level, the proportion of children who follow
WHO recommendations and engage in at least 60 minutes
of physical activity per day was 58.5% [95% ClI: 58.3-58.7];
21.6% [95% Cl: 21.45-21.76] of children attend high-intensity
physical activity classes at (sports clubs) least three times
a week. It was established that the share of children practicing
physical activity in sufficient amounts decreases with progression
through the grades. A significant proportion of children
do not comply with with recommendations on the duration
of night sleep, which can lead to mental health disorders. Thus,
it can be noted that, despite an average workload at school,
a significant number of Russian schoolchildren do not use their
free time optimally in terms of physical activity and adequate sleep.
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HYGIENIC ASSESSMENT OF TRAINING CONDITIONS FOR RESCUE TECHNICIANS
IN A MODERN COLLEGE
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College students spend most of their time in educational institutions. The quality of the college internal environment has a significant impact on the students' health,
performance, and well-being. In terms of hygiene, the most significant are the microclimate parameters and lighting in classrooms. The study aimed to evaluate
the major parameters of microclimate and lighting in classrooms and compare these with the subjective assessment of learning conditions by students obtained
by conducting a questionnaire survey. A total of 369 adolescents studying at the Protection in Emergency Situations faculty and mastering the profession
of rescue technician took part in the survey. The study has shown that hygienic conditions in the educational institution, specifically microclimate in classrooms, have
a significant effect on the students’ well-being and performance. It is important to comply with the standards for microclimate parameters in classrooms and
to carry out timely measures for renovation and improvement of educational institutions to prevent health problems and deviations.
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MI’MEHUYECKAS OLIEHKA YCJTIOBUIN OBYYEHUA TEXHUKOB-CIMACATEJIEN
B COBPEMEHHOM KOJINEOXKE

A. B. Cokonosckasn'?, O. B. Kazaesa' =, B. B. Kydymos?, E. E. py3nes’

" PAsaHCcKMiN rocyaapCTBEHHbI MEAVLIMHCKMIA YHUBEPCUTET MMeHn akademuka V. 1. Masnosa, PasaHb, Poccus
2 LleHTp rurvieHsl 1 anuoemmonorum B PsasaHcko obnactu, PsizaHb, Poccust

BonbLuyto 4acTb CBOEro BDEMEHM CTYAEHTbI KOMNemKa NPOBOAAT B CTeHax 00pasoBaTeslbHOr0 yYPeXKAeHNst, Ka4eCTBO BHYTPEHHEN Cpedbl KOTOPOro OKasblBaeT
3HaYMTENbHOE BAMSHNE HA COCTOSIHME 300PO0BbSA, PA6OTOCMOCOOHOCTb 1 CamOYyBCTBME 00yHatoLLmMxcsa. C rmrMeHnYecKnx nosnumnii Hanbonee 3Ha4MbIMU
B 9TOM acrekTe SBNSOTCS NapamMeTpbl MUKPOKIMMATA 1 OCBELLEHHOCTb B y4ebHbIX kabvHeTax. Llenbto nccnenosaHunst 6bi10 OLEHWUTL OCHOBHbIE MapameTpsbl
MVKPOKIMMATA 1 OCBELLEHHOCTY B YHEOHbBIX KabMHETaX 1 COMOCTaBUTb UX C CyOBEKTUBHOM OLIEHKOW YCNOBUIA 00y4YeHNst CTyAeHTamMu, KoTopas Bbina notyyeHa
METOLOM aHKeTMPOBaHMA. B onpoce npuHanm ydacTve 369 nogpoCcTKOB, OBYHatOLLMXCA Ha (hakynbTeTe «3alumnTta B YpesBblHaiHbIX CUTYaLMSX» 1 OCBaNBaOLLMX
npodeccuto TexHrka-cnacatens. B xofe vccnefoBaHns yCTaHOBMEHO, YTO MMVIEHNHECKME YCOBWISt B 00pa30BaTelbHOM YHpeXXAeHUN, B YaCTHOCTU MUKPOKMMAT
B y4e0HbIX KabuHeTax, 3Ha4vMO BMSOT Ha CaMO4YyBCTBME 1 paboTOCNOCOBHOCTL 0byHaroLLmXCst. [Ana NpodunakTkin HapyLLIEHWI CaMOHyBCTBMSE U OTKIIOHEHNI
B COCTOSHHWW 3[0POBbS BXKHO COOMIOAATH HOPMATVBbI MapaMeETPOB MVKPOKIMMATA B yHEOHBIX KabUHETAX, CBOEBPEMEHHO MPOBOAUTL MEPOTNPUSTUS MO PEMOHTY
1 6naroyCTponcTBy 06pas3oBaTeNbHbIX YHPEXKAEHNI.

KntoyeBble cnosa: ycriosns 00y4eHNs CTyAEHTOB, MapamMeTpbl MUKPOKIMMATA, KOMepK, TeXHVK-Cacatesib, CpeaHee NpoheccuoHasibHoe 06pasosaHine

Bknap aBtopoB: A. B. CokonoBckass — c6op AaHHbIX, NoArotoBka 063opa nuTepatypbl, rpaduyeckmnx nsobpaxeHnin; O. B. Kazaesa — nnaHnpoBaHne
viccnenoBanus, paboTa ¢ pykonmesto; B. B. KyvymoB — aHanma, nHtepnpetauvs daHHblx; E. E. pyaaes — cratnctndeckast obpaboTka AaHHbIX.
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According to the state statistics and scientific research results,
a negative trend of the children and adolescent health status
parameters has been observed in Russia throughout almost
three decades [1]. Optimal microclimate parameters ensure
the conditions of stay in educational institutions that are safe
for adolescent health [2]. Human thermoregulation depends
on the ambient air temperature and velocity. Low temperature
and air velocity cause chills, and in some cases these can
cause hypothermia. In contrast, high temperature causes
hyperthermia and decreased performance [3, 4].
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The direct exposure to ultraviolet light streaming through
an uncurtained window can lead to suppression of cognitive
functions and loss of consciousness. Air humidity affects
the upper respiratory tract epithelial cells. When the values
are low, drying of the mucous membrane and, as a consequence,
contamination with pathogenic microorganisms occurs [4-6].

Lighting conditions provide the basis for visual perception
of information. Natural light in classrooms is predominantly
left-side. Artificial light is even, fluorescent lamps are used
as light sources. When the illumination level is too low or too
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high, the visual apparatus becomes tired many times faster due
to constant stress and adaptation. Poor or insufficient lighting
is the cause of eye disorders: myopia and hypermetropia.
Thus, in terms of hygiene, the classroom internal environment
parameters play a vital role in preservation of the students’
well-being, performance, and health [6, 7].

According to the data of the State Report “On the State
of Sanitary and Epidemiological Well-Being of the Population
in the Russian Federation in 2022” [8] published by the Federal
Service for Surveillance on Consumer Rights Protection
and Human Wellbeing for the years 2014-2022, the lighting
and microclimate indicators in the surveyed children's
and adolescent institutions, which did not meet hygienic
standards, changed. Thus, the share of institutions with
the lighting indicators noncompliant with the hygienic standards
in the Ryazan Region shows a positive growth rate (+34.38%),
while the rate of decline is typical for the Russian Federation
(-15.03%). The share of institutions with the measured
microclimate indicators noncompliant with the hygienic
standards in the Russian Federation decreases (rate of decline
—29.03%) (Figure).

Since the issue has been and remains relevant, the study
aimed to evaluate the major parameters of microclimate
and lighting in college classrooms and compare these with
the subjective assessment of learning conditions by students.

METHODS

The Ryazan College named after Hero of the Soviet Union
N. N. Komarov was the object of the study of the students’
leaming conditions conducted within the framework of the research
project “Hygienic Assessment of the Learning Conditions

of Adolescents in a Modern College and the Ways to Optimize
These”. Currently, more than 1000 people attend the college;
among them almost 300 students are future rescuers.

We studied classrooms for students majoring in Protection
in Emergency Situations that were located on the 2n, 37,
and 4" floors. Microclimate parameters (air temperature,
relative humidity, and velocity) were measured using the TKA-PKM
device combining anemometer and thermohygrometer (60)
(TKA Scientific Instruments LLC; Russia) in three points
of each classroom (diagonally, 0.5 m away from the interior
and exterior walls and heating devices) at three heights (0.1 m,
0.6 m, and 1.7 m), in the hall at the height of 0.1 m, 1.1 m,
and 1.7 m. (calibration certificate No. S-VT/05-07-2022/172754900
(2022), No. S-VT/01-08-2023-266773265 (2023)). A total
of 243 microclimate parameter measurements were performed
in 2022, and 261 measurements were performed in 2023.
Artificial lighting levels were measured using the TKA-PK
device combining thermohygrometer, luxmeter, UV radiometer
(42) (TKA Scientific Instruments LLC; Russia) in five points
of each classroom by the envelope method on the horizontal
work surfaces of tables (calibration certificate No. S-VT/05-07-
2022/16971761 (2022), No. S-VT/03-08-2023/267293917
(2023)). A total of 135 artificial lighting level measurements were
performed in 2022, and 141 measurements were performed
in 2023. The measurement devices were provided by the Center
of Hygiene and Epidemiology in the Ryazan Region.
Measurements were performed twice: in 2022 and 2023 (before
and after renovation), during the cold season (in December).

Recording of subjective sensations associated with their
well-being by students was performed using the questionnaire
(Google form), in which the students were offered to specify,
what they did not like in the classrooms. A total of 170 students
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Table 1. Standard microclimate and lighting parameter values according to SanPiN 1.2.3685-21

Indicator SanPiN 1.2.3685-21
Temperature, °C 18-24
Relative humidity, % 40-60
Air velocity, m/s no more than 0.1
Artificial lighting (on desktops), Ix at least 300

were through the questionnaire survey in 2022, and in 2023
it was 199 students.

In 2022, the college was subjected to renovation involving
replacement of glazing and entrance. Furthermore, cosmetic
repair of vertical surfaces, replacement of floor coverings,
replacement of fluorescent lamps and vertical blinds were
performed. Hygienic indicators were assessed based
on SanPiN 1.2.3685-21 “Hygienic Standards and Requirements
for Ensuring Safety and (or) Harmlessness to Humans from
Environmental Factors” [9]. Permissible levels of air microclimate
and artificial lighting indicators in the learning spaces and classes
are provided in Table 1.

Statistical analysis of the results obtained was performed
using the Statistica 12.0 software package (StatSoft; USA).
Student’s t-test was used, and the results were presented
as the mean and standard deviation (M + o). Statistical analysis
of the questionnaire survey data (percentage distribution
of students based on their subjective assessment of the learning
conditions and the prevalence of the students’ complaints
on the classroom environment) was conducted using
the nonparametric chi-squared test (x°) at p < 0.05.

RESULTS

The measured microclimate parameter values were not in all sites
compliant with the standards. In 2022, the lowest air
temperature was 17.3 °C in the corner near the cold exterior
wall and 17.5 °C in the center of the classroom for teaching
the “automated control and communication system”.
Furthermore, air temperature in the classrooms for teaching
“metrology and standardization” and “emergency rescue
tactics” was noncompliant with the permissible values: 17.7 °C
and 17.9 °C, respectively. Other measured values were
acceptable. The highest measured air temperature (23.9 °C)
was reported for the classroom for teaching the “emergency
rescue equipment”. The average air temperature value
was 20.81 + 1.74 °C. The proportion of the air temperature
noncompliant with the hygienic standards is 11.1%.

In 2023, the analysis of microclimate parameter values
showed that the lowest measured temperature was observed
in the classroom for teaching the “emergency rescue
equipment”: 19.3 °C in the corner near the cold exterior wall.
The highest temperature was reported for two classrooms:
one for teaching “organization of protection of the population
and territory” and the “basics of performing firefighter work”
in the corner near the interior wall — 24.0 °C. Both the lowest
and the highest temperature were within the permissible
microclimate parameter range. The average air temperature
value was 22.63 + 1.17 °C.

The microclimate indicators measured in the halls were
within the permissible range (minimum air temperature —
22.3 °C, maximum air temperature — 22.7 °C); air velocity was
0.13 m/s. The average air temperature value was 22.46 + 0.15 °C,
while that of air relative humidity was 21.95 + 0.31%.

The vertical temperature difference and air velocity were
compliant with the hygienic standards in both 2022 and 2023.
Air humidity in all classrooms was noncompliant with
the hygienic standards. In 2022, the minimum value was 23.3%
in the classroom for teaching the “emergency rescue
equipment” and 30.0% in the classroom for teaching
the “automated control and communication system” (average
value 30.13 + 3.22%). In 2023, the minimum air relative humidity
was recorded in the classroom for teaching the “emergency
rescue equipment”: it was 15.1%. The maximum air relative
humidity value was recorded in the classroom for teaching
the “emergency rescue tactics”: it was 34.7% (average value
25.06 + 5.31%).

In 2022 and 2023, measurement of overall artificial lighting
revealed no deviation from the hygienic standard. In 2022,
the lowest measured value was recorded in the classroom
for teaching the “medical and biological foundations of life
safety”: it was 320 Ix (the last desk in the row most distant from
the window). The highest lighting values (513 and 515 Ix
on the first desks of the rows 1 and 3, respectively) were
recorded in the classroom for teaching the “emergency
rescue equipment”. The average artificial lighting value was
431.84 + 53.94 Ix.

In 2023, the minimum value was 313 Ix in the classroom
for teaching the “emergency rescue tactics” (on the last
desk of the 39 row), and the maximum value of 540.33 Ix
in the classroom for teaching the “automated control
and communication system”. The average artificial lighting value
was 440.75 + 67.83 Ix. The average lighting in the halls was
390.17 + 58.69 Ix. No significant differences in microclimate
and lighting parameters between the years 2022 and 2023
were revealed (at p < 0.05).

In 2022, the questionnaire survey involving 170 students
was conducted, and in 2023 a total of 199 students were
surveyed. The percentage distribution of students based
on the results of the subjective assessment of learning
conditions is provided in Table 2.

There are significant differences in answers between
the years. This suggests that the microclimate and lighting
indicators improved considerably after renovation, the same
as the overall estimate of learning conditions.

The questionnaire, the students were offered to complete,
contained the following question: “What do you dislike about
classrooms?” The answers are provided in Table 3.

Table 2. Percentage distribution of students based on the results of the subjective assessment of learning conditions and the likelihood of differences in answers

Learning conditions 2022, % of individuals 2023, % of individuals P
Comfortable 23.5 43.5 0.000065
Satisfactory 41.2 50.6 0.050911
Unsatisfactory 35.3 5.9 < 0.00001

RUSSIAN BULLETIN OF HYGIENE | 2, 2025 | RBH.RSMU.PRESS




OPUTMHAJIbBHOE NCCJIEOOBAHNE

Table 3. Prevalence of complaints of the classroom environment among students in 2022 and 2023

Complaints 2022, % of individuals 2023, % of individuals p

Low air temperature (cold) 26.47 13.07 0.000938*
High air temperature (hot) 12.35 10.55 0.561636
Draught 16.47 21.11 0.279303
Background noise 14.71 16.08 0.749219
Insufficient lighting 12.35 1.51 0.000022*
Uncomfortable furniture 11.18 16.08 0.18707
Extrane_ous smells and other 5.09 6.53 0.634962
complaints

No complaints 1.18 15.07 0.000003*

Note: * — significant differences in answers between 2022 and 2023.

The values for the answer options “low air temperature
(cold)”, “insufficient lighting”, and “no complaints’ show
no significant differences. Ambient temperature and insufficient
lighting adversely affect the students’ well-being, increasing
the risk of health problems. Significant differences between
the answers show that in 2023 the microclimate learning
conditions became more beneficial relative to 2022, which
reduced the risk of disorders in the future rescue technicians.

DISCUSSION

Hygienic conditions in the classroom depend directly
on the internal features of facilities, renovation quality, and livability.
Microclimate conditions in the studied educational institution
can be considered satisfactory. In 2022, before the college
building renovation, the majority of students assessed
the learning conditions as unsatisfactory (35.3%; p = 0.000065).
In particular, 26.47% of students reported low temperature
(13.07% in 2023; p = 0.000938), 12.35% — high temperature
in the classrooms (10.55% in 2023) and insufficient lighting
(1.51% in 2023; p = 0.000022). The number of students
satisfied with the learning conditions was lower in 2022
(1.18%), than in 2023 (15.07%, p = 0.000003).

Noncompliance of microclimate parameters with the hygienic
standards, specifically low air temperature and humidity,
increase the risk of the adolescent body cooling, can cause
deterioration of well-being, lead to health problems and reduced
performance [10-12].

The growing adolescent body is highly susceptible to adverse
environmental factors. The sanitary and hygienic conditions,
under which training is conducted, affect the adolescents’
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OPINION

FEATURES OF OCCUPATIONAL MORBIDITY DYNAMICS AT THE REGIONAL LEVEL
Kamenev VI =, Popov VI, Stepkin Yul
Burdenko Voronezh State Medical University, Voronezh, Russia

To make managerial decisions on the prevention of occupational and morbidity, it is necessary to track how health status of the working population depends
on the degree of occupational risk. This study aimed to identify the features of the long-term dynamics of occupational morbidity at the level of production facilities
(various industries) in the Voronezh region. The assessment of the level of occupational pathology was based on the type of economic activity, the administrative-
territorial affiliation of the region's constituent, nosological forms, and factors of the workflow. We have identified the main patterns of occupational morbidity
dynamics; in 2021-2022, its growth was primarily driven by the biological factor. With the companies/establishments being unready to face the new occupation-
related risk factors, there emerge previously unregistered occupational morbidities that largely incapacitate the affected individuals.
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OCOBEHHOCTU ANHAMUKW MPO®ECCUOHAIIbHOW 3ABOJIEBAEMOCTU HA PETMMIOHAJIBHOM YPOBHE

B. . Kamenes =, B. . Mornos, 1O. . CTénkuH
BopoHeXcKunin rocyapCTBEHHbIN MEANLIMHCKII yHUBepcUTeT nMenn H. H. BypaeHko, BopoHex, Poccus

Lna nprHATUA yNpaBneHYecKnX peLleHnin no NpodunakTke NpodeccnoHaibHoOM 1 MPOV3BOACTBEHHO-00YCOBNEHHON 3a001EBAEMOCTI HEOBXOAMM MOHUTOPUHI
3aBNCUMOCTVM YPOBHS OTKITOHEHWUIA B COCTOSHWN 340POBbS paboTaroLLLEero HaceneHns OT CTeneHn NpodeccroHansHoOro pucka. Liensto paboTel ObI10 BbISBUTHL
0COBEHHOCTV MHOTOMETHEN AUHaMMKIU NPOodeccroHanbHOM 3a601eBaeMOCTM Ha YPOBHE OOBLEKTOB PasnvyHbIX OTpac/elt MPOMbILLIEHHOCT BOpOHEXCKOW
obnacTu. YpoBeHb NpodecCroHaIbHOM NaToNorm OLeHNBan B 3aBUCMMOCTY OT BiAA 9KOHOMUYECKOW AEATENbHOCTY, aaMUHUCTPATUBHO-TEPPUTOPUATIBHOM
NPUHAONEXHOCTU 00BbEKTa PervoHa, no HO3010rn4YeckM opmam 1 hakTopam TpyaoBOro nNpoLiecca. YCTaHOBNEHbl OCHOBHbIE 3aKOHOMEPHOCTY AVHAMYIKA
npodeccrnoHanbHo 3a601eBaeMoCT, POCT KOTOPON B 2021-2022 1. 06ycnoBneH npexae Bcero bronorniecknM hakTopoM. HeroToBHOCTb YHPeXXaeHuin
K NOSIBNEHWIO HOBbIX (hakTOPOB prcka B Npodeccu BeAET K BOSHUKHOBEHWIO paHee He 3aperncTprpoBaHHO NpodeccroHanbHo 3a601eBaeMOCTI C BbICOKOM
CTeNeHbIo yTpaThbl TPYAOCNOCOOHOCTH.
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The WHO global plan of action for workers' health mentions
that the working population accounts for half of the world's
total population. According to Rosstat (Russian Statistics
Agency), in 2023, 61.3% of the population of the Russian
Federation were working. The current national priorities set by
the state policy are fully aligned with the studies that investigate
the working conditions and focus on the prevention
of occupational diseases and preservation of health of the workers
manning Russia's industrial production sector [1].

Preservation of health of the able-bodied citizens is the economic
basis of society [2]. The specifics of conditions of work have
a significant impact on the health and occupational morbidity
of the working population. In the era of scientific and technological
progress, the number and dangerousness of various factors
associated with the industrial production activities have
increased significantly, despite the mechanization, automation
and robotization of various fields of human life [3].

Labor has been and remains one of the most important
social factors and the basis of human existence. The health
of the population in general and its working part in particular
is assessed by medical and demographic indicators,

characteristics of physical development, morbidity, and disability
[4, B]. Occupational morbidity is one of the main indicators that
characterizes the health of the working people.

When the working day exceeds 12 hours, the deterioration
of the conditions of work, which is primarily reflected
in the physiological indicators, adds to the person's accumulated
fatigue. In all trades and industries, overtime brings dissatisfaction
of the staff, which can translate into workplace accidents
and increase the risk of occupational pathologies.

It has been established that the prevalence of various types
of occupational diseases depends, in the first place, on the type
of harmful factors peculiar to the working environment
and the labor process that affect the employees; these factors
are determined by the specifics of the industry, working
conditions, intensity and time of exposure to them [6-9].

All types of industrial production have certain occupational
diseases. This problem is also relevant in agriculture, where
workers are exposed to a wide range of production factors:
hard manual labor, adverse microclimatic conditions, and vibrations
from the mechanisms used. In general, agriculture is one
of the most difficult and dangerous fields [10, 11]. The effects
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of working conditions, for example, in greenhouses, and how
they are understood and interpreted by the workers themselves
[12], are relevant issues, as they affect the quality of life.

Occupational safety is one way to reduce work-related
illnesses and injuries [13]. It is a set of measures designed
to make the conditions of work favorable and harmless.
A comprehensive solution to the problem of occupational
disease prevention, occupational safety and health must
be merged with occupational hygiene, which is reflected
in the active regulations (special assessment of working
conditions (SAWC), hygienic requirements for conditions of work).

Currently, one of the key areas of occupational hygiene
and medicine is the minimization of occupational risks
in the context of actively changing legislation [14]. The methodology
of risk assessment was used to assess the association
of diseases with professions [15]; it shows the level
of the occupational morbidity risk depending on the degree
of deviation from the hygienic norms.

This study aimed to identify the features of the long-term
dynamics of occupational morbidity at the level of production
facilities (various industries) in the Voronezh region.

Using the 2019-2023 reports filed in the statistical form #24
"Number of people with newly diagnosed occupational diseases
(poisoning)," we analyzed the incidence of occupational
diseases in the Voronezh region.

This paper presents the analysis of the features of occurrence
of occupational pathologies, and the measures taken to prevent
them based on disease investigation reports and the results
of SAWC.

We also used information from the reports "On the sanitary
and epidemiological situation in the Voronezh region" released
by Rospotrebnadzor's (Russian Federal State Agency for Health
and Consumer Rights) agency in the Voronezh Region.
The reports cover years 2019 through 2023. It is known that
the level of occupational morbidity is directly linked to the quality
of working conditions [15].

According to Voronezhstat (statical agency of Voronezh),
in 2023, 28.9% of the region's able-bodied population worked
in hazardous conditions (14.7% of them were women). These
data are based on the results of SAWC and industrial laboratory
control efforts.

The analysis of laboratory and instrumental studies
conducted as part of the state sanitary and epidemiological
supervision program at the region's production facilities
and various establishments and institutions revealed that
the maximum permissible concentration (MPC) of chemicals
of the hazard classes 3 and 4 was exceeded in 0.06% of cases,
and that for dust and aerosols — in 1.04% of cases. The values
exceeding those considered normal by the hygienic standards
were recorded at chemical factories. The main reason
for the deviation from the MPC is the imperfection of technological
processes.

The analysis of occupational morbidity at the facilities
and establishments did not reveal a set periodicity and a characteristic
pattern in its dynamics (Table 1).

The key factors are the thoroughness of preventive examinations
and the trade or industry the facility or establishment
operates in.

In 2020, there is a rise in occupational morbidity associated
with the COVID-19 pandemic. In 2020-2021, the most
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common reasons behind morbidity were biological by nature.
For example, in 2020, 17 cases of occupational diseases out
of 21 were caused by the exposure to the COVID-19 agent,
and in 2021, there were 20 such cases out of 30, ending
in fatalities.

Medical professionals exhibit no vigilance regarding
the possibility of getting sick while in professional capacity,
which is a reason for concern. This lack of preparedness
for the new infection translated into a high incidence of COVID-19
among them. Overall, the last 10 years saw both occupational
and general morbidity grow among medical workers [10].

[t should be noted that occupational morbidity in the Voronezh
region is lower than generally in the Russian Federation.
For example, in 2023, the relative occupational disease incidence
in the Russian Federation was 0.96 per 10,000 employees,
which is 3.5 times higher than in the Voronezh region.

As for the economic sector, the highest rates were registered
in agriculture, where the common ailments are the diseases
associated with largely manual labor and working in a fixed
and unnatural position (as milkmaids do). The people employed
in this field were typically diagnosed with a musculoskeletal
system pathology (lumbosacral radiculopathy).

Occupational morbidity continues to be registered
in the employees of the aircraft manufacturing enterprises,
where the main adverse factors are high-frequency noise
and local vibration.

Under the top-level nosologies, both absolute and relative
indicators exhibit a downward trend. The incidence of work-
related ilinesses is decreasing in the country overall, but this
does not it stops to exist.

For example, there has been no cases registered at small
businesses, although physiological examinations of their staff
revealed their exposure to such adverse factors as overtime
(sometimes 12—15 hours per shift), and general lack of the proper
work and rest balance. The conditions of work are poor
at the microclimatic level (for example, high or low environment
temperatures in smaller shops and logistics hubs) [16, 17].

From the hygienic point of view, the adverse factors
at chemical factories are multicomponent chemicals released
into the air of the work area, as they create risks for the health
of workers; however, there are no occupational diseases
registered at such facilities, which may indicate high
effectiveness of preventive measures.

In the context of nosologies, long-term dynamics
are characterized by the diseases caused by noise, vibration,
and physical exertion, which are registered every year (Table 2).

Riveting assemblers and mechanics of IL-VASO mechanical
works are exposed to noise and vibration; the common diagnoses
at these facilities are vibration disease and sensorineural
hearing loss, both work-related illnesses.

As for medical professionals, the occupational morbidity
among them is still often associated with contacts with
tuberculosis patients. The sporadic incidence of the respective
pathology is seen in tuberculosis dispensaries every year;
the main reasons are the improper use personal protective
equipment during medical and preventive procedures, predisposition
to the infectious agent, and imperfection of disinfection measures.

Occupational diseases are registered when the affected
individuals seek medical assistance, which points to the low
quality of preventive medical examinations or absence thereof.

Table 1. Occupational morbidity, industrial facilities and establishments of the Voronezh region, 2019-2023 (per 10,000 employees)

2019

2020 2021

2022 2023

0.15 0.3

0.46 0.19 0.27
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Table 2. Dynamics of occupational morbidity (cases in absolute numbers)

Indicators 2019 2020 2021 2022 2023
Occupational diseases, total 10 21 30 12 17
From vibration 2 2 4 3 2
From noise 5 1 4 5 5
From exposure to chemicals

2 - 1 - -
and dust
From physical exertion - 1 - - 7
_From exposure to a pathogenic 1 17 21 4 3
infectious agent

We have established a clear connection between such
diseases and disability; there were three cases (female patients)
in 2023. The reasons behind permanent disability are irregular
attendance of medical examinations, refusal to visit a doctor
when the first signs of the disease appear, and lack of proper
prevention programs at work.

Another problem is the tendency to attend medical
examinations only when the workplace is labeled hazardous
based on SAWC. Such assessments are conducted only
every 5 years, and the quality of the involved laboratory tests
is low. Between the assessments, the changes in the status
of health of the workers are not monitored, which disallows
timely implementation of preventive and corrective measures
aimed at improving working conditions and reducing
occupational risks.

The conditions of work do not always reflect the level
of occupational morbidity in a workplace [4, 18, 19].

Fewer registrations of occupational diseases is associated
with poorly executed medical examinations, the exclusion
of physiological parameters from SAWC, including shift-based
nature of employment and irregular working hours. In addition,
the working conditions of self-employed individuals are not
controlled and depend on their personal ability to organize
them.

Morbidity depends on the accountability of managers
and officials for the organization of a disease prevention system.

The approaches to noise registration are a subject
of arguments, too: SAWC investigates only the equivalent noise
level and skips the analysis of frequencies, while it is possible
to have some of them exceeding the norm without violation
of the maximum permissible level (MPD) [19-21].

There are petrochemical industry facilities
in the (Voronezhsintezkauchuk), but work-related diseases
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CORRELATION BETWEEN BEHAVIORAL FACTORS, PHYSICAL ACTIVITY, AND ACADEMIC PERFORMANCE
OF MEDICAL STUDENTS
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Young adults suffer from high educational load when studying at the medical university. University training proceeds under the dynamically changing conditions.
Psychological discomfort, low physical activity, noncompliance with the principles of rational nutrition, harmful habits can negatively affect both students’ physical
health and their academic performance. The review of scientific papers published in the international and Russian databases, elLibrary, PubMed, Cyberleninka,
in 2019-2024 is provided. Analysis of the papers will allow us to choose the best health preservation practices. Information about the correlation between behavioral
factors, academic performance and health of medical students is essential for prevention programming. The development of exercises considering personal
preferences in physical activity can positively affect academic performance, reduce psycho-emotional discomfort, thereby reducing the risk of professional burnout
after graduation from the university.
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B3AMMOCBA3b NOBEAEHYECKUX ®AKTOPOB, ®PUSNYECKOW AKTUBHOCTW N YCMELLUHOCTH
OBYYEHNA B MEONLMHCKOM BY3E

M. KO. Mpoxopos =
TynbCKUIA rocyaapCTBEHHbIN YHUBEPCUTET, Tyna, Poccuns

Bo Bpems 0by4eHnsi B MEAULIMHCKOM By3e MOJIOAble NOAN CTaNKMBaOTCS C BbICOKOW y4ebHom Harpyakon. Oby4veHne B By3e MPOUCXOANUT B AMHAMUYECKM
VIBMEHSIOLLMXCS YCNOBUSX. [1CUXONOrMYECKUA UCKOMMOPT, HU3KMIA YPOBEHb (PU3NHECKOM aKTUBHOCTUW, HECOOMIOAEHVE NPUHLIMMOB paLyOHanbHOrO MUTaHNS,
BpeHble NPVBbLIYKA MOMYT HeraTMBHO BNMATL Kak Ha (D3MYECKOe 300POBbE, Tak U Ha YCNeLHOCTb 00y4eHWst CTyAeHTOB. [peacTasneH 0630p Hay4HbIX cTaTen,
onybNMKOBaHHbIX B MEXXAYHapOAHbIX 1 poccuiickinx 6adax aaHHbIx elibrary, PubMed, Knbep/leHnHka B 2019-2024 rr. AHanma nybnmkaumii no3sonuT otobpaTb
NyyLLve NPaKTUKL 300poBbecOepexxkeHns. CBegeHns O B3aMMOCBA3N NOBEAEHYECKNX (DAKTOPOB 1 YCMELHOCTN 0ByYeHrs B MEOVLIMHCKOM By3€ 1 300P0Bbs
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Health preservation during training is relevant for students in all
countries. The learning process is accompanied by alteration
of social conditions and lifestyle [1, 2].

Today, it seems urgent to maintain the contingent of students
in medical universities due to the shortage of doctors in the Russian
Federation. It is traditionally believed that academic load
associated with mastering medical specialties, especially
in junior students, is considerably higher compared to the workload
of students with other directions of training [3].

Health deterioration can be one of the causes of academic
performance reduction leading to termination of training.
It is well-known that behavioral factors associated with lifestyle
are considered to play an important role in health preservation
under changing conditions [4].

The lack of motivation to learn and the increasing
psychological discomfort represent the factors both reducing
academic performance during training and leading to leaving
the profession after graduation from the higher educational
institution [5].

Investigation of the effect of health preservation indicators
on academic performance in specialists mastering the postgraduate
training programs is also relevant [6].
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The study aimed to assess and summarize information
about the effect of health preservation indicators on academic
performance in medical students.

The review of scientific papers published in the international
and Russian databases, E-Library, PubMed, Cyberleninka,
in 2019-2024 was conducted.

Most papers are focused on assessing the correlation
between academic performance and the young adults’ health
and lifestyle indicators during training. It is difficult to assess
the effect of health preservation indicators on the academic
performance of student youth due to its multifaceted nature.

Deterioration of the health indicators that are somehow
associated with lifestyle, poor nutrition, excessive intake of fast
food and carbonated beverages, insufficient sleep, reduced
motor activity, increased psycho-emotional load due to learning
intensity, as well as spending much time staring at the computer
monitor, tablet or phone is more and more often reported
in today’s adolescents [7].

Reduced physical activity in adolescents is reported all over
the world. And yet, regular physical activity is a potent
method to adjust adolescents’ body weight and prevent non-
communicable diseases in the future [8].
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Knowledge of primary school students and their parents
about hygiene is insufficient, which can reduce academic
performance during training. The questionnaire survey of 322
primary school students and 487 parents showed that it was
difficult to answer the question about permissible amounts
of sugar and sugar-sweetened beverages on the daily diet
for 68.3% of students and 70% of parents. Only 70% of students
and 75% of parents specified the normal amount of salt
in the diet correctly [9].

In the initial years of university, young adults demonstrate
low adherence to the principles of rational nutrition. And vyet,
nutrition, being a modifiable aspect of healthy lifestyle, is more
and more often considered as a prerequisite for successful
learning. Thus, assessment of nutritional status in 663 Malaysian
university students revealed the correlation between adherence
to rational nutrition and academic performance [10, 11].

A systematic review assessing the students’ adherence
to the Mediterranean Diet showed that the decrease in consumption
of fruit and vegetables, as well as the increase in consumption
of sugar-sweetened beverages were negatively correlated
to the average academic score in students [12].

Consumption of products with high content of low-quality
fat, sugars can result in mental fatigue. Thus, assessment
of the answers related to the daily diet of 161 students attending
the medical university in Florida (USA) showed that students
with higher academic scores more often answered that they
did not consume fast food (63%), than students with lower
academic scores (33%) [13].

Inclusion of fish and seafood, along with foods with high
protein content in the diet can improve cognitive functions
in young adults and have a beneficial effect on the learning
process [14].

However, insufficient consumption of foods with high protein
content is typical for student youth. Gender differences in food
choices may also be observed [15].

Catering also has an effect on academic performance.
Inclusion of breakfast in the daily routine can positively affect
learning. Breakfast with loved ones has a beneficial effect
on the young adults’ psycho-emotional state [16].

Students master various programs when studying at the medical
university. Young adults study principles of rational nutrition
within the framework of hygienic training. Complementing
the classes with the easy-to-memorize visuals, check-lists can
improve the training process and thereby ensure the long-term
storage of knowledge about the basics of nutrition in the future
physicians [17].

Physical activity improves memory consolidation processes,
brings the sleep-wake cycle back to normal, contributing
to adaptation to training [18].

Assessment of academic performance in 379 female
students of medical colleges in Saudi Arabia showed that
students, who reported their physical activity status as low, had
lower academic scores [19].

References

1. Kuchma VR, Sokolova SB. Osnovnye trendy povedencheskih
riskov, opasnyh dlja zdorov'ja. Analiz riska zdorov'ju. 2019; (2):
4-13 (in Rus.). DOI: 10.21668/health.risk/2019.2.01.

2. Milushkina OJu, Skoblina NA, Markelova SV, et al. Gigienicheskaja
harakteristika obraza zhizni sovremennoj studencheskoj
molodezhi. V knige: Zdorov'e molodezhi: novye vyzovy i
perspektivy. M.: Nauchnaja kniga, 2019; 32-44 (in Rus.).

Physical activity status can change during training.
The analysis of physical activity levels in young adults studying
at the University of Munich (Germany) showed that more than
a half of respondents reported the decrease in their physical
activity during training [20].

At the same time, after graduating from the medical
university, when being through the postgraduate education
program, the physical activity status of graduates continues
to decline, but the risk of professional burnout increases [21].

The data on the influence of various methods and physical
activity complexes on adaptation and academic performance
are controversial; the development of exercises for optimization
of lifestyle indicators is currently relevant [22, 23].

Harmful habits have a negative effect on both students’
health and their academic performance. Assessment of the risk
factors of non-communicable diseases in 2036 medical
students in Tomsk (1% to 6™ year) showed that the rate
of smoking reached 16.7%. The rate of alcohol consumption
significantly increased in senior students compared to junior
students [24].

Besides the fact that smoking negatively affects physical
health and represents a serious medical and social issue, it also
can negatively affect the young adults’ academic performance.
When conducting the questionnaire survey of 411 being
through bachelor programs in universities of Canada, smoking
was conducted as a predictor of bad marks [25].

In addition to low average academic score, medical
students with the smoking experience of 2-3 years more
often have academic debts. The increase in cigarette smoking
is significantly correlated to the larger number of absences
and debts [26].

Educational load can increase psychological discomfort
in medical students. Anxiety can increase when the students’
schedule is inconvenient, especially in individuals with
the evening chronotype. It is traditionally believed that students
of morning type demonstrate higher academic performance
when mastering theoretical subjects, than students of evening
type [27].

Psychological well-being is essential for training at the medical
university. Comprehensive assessment and optimization
of appropriate factors are a priority [28].

CONCLUSION

The accumulated knowledge about the impact of behavioral
factors on academic performance in medical students should
be taken into account when developing the programs for individual
and mass prevention. Optimization of psycho-emotional state,
motivation to learn in students can be realized through ensuring
regular physical activity considering personal preferences.
The development of personalized exercises can make it possible
to improve academic performance of medical students, thereby
reducing the risk of professional burnout after graduation.

3. levleva OV. Subjektivnaja ocenka studentami-medikami
svoej priverzhennosti k zdorovomu obrazu zhizni. Voprosy
shkol'noj i universitetskoj mediciny i zdorov'ja. 2021; (4):
37-9 (in Rus.).

4. Popov VI. Aktualizacija problemy ohrany zdorov'ja studencheskoj
molodezhi. Voprosy shkol'noj i universitetskoj mediciny i zdorov'ja.
2021; (4): 46-7 (in Rus.).

POCCUINCKNIN BECTHUK TUITMEHBI |2, 2025 | RBH.RSMU.PRESS



REVIEW

10.

11.

12.

13.

14.

15.

16.

17.

Modak MB, Gray AZ. Junior doctor perceptions of education and
feedback on ward rounds. J Paediatr Child Health. 2021; 57 (1):
96-102. DOI: 10.1111/jpc.15135.

Tomilovskij SD, Kolpakov EA, Esin EV, Melnichuk AS, Samushija MA,
Vdovina IV, et al. Kompleksnyj analiz obrazovatel'nogo opyta,
motivacii i stepeni samovygoranija sredi ordinatorov. Kremlevskaja
medicina. Klinicheskij vestnik. 2024; (3): 29-35 (in Rus.).
Soloveva JuV, Skoblina NA. Ocenka komponentov obraza zhizni
sovremennyh podrostkov. Sovremennye problemy gigieny,
radiacionnoj i jekologicheskoj mediciny: sbornik nauchnyh statej.
Grodno, 2023; 161-5 (in Rus.).

Shikaleva AA, Shulaev AV, Titova SA, Ziatdinov Al. Metabolicheskij
sindrom i ozhirenie u detej kak social'no-gigienicheskaja
problema. Rossijskij vestnik gigieny. 2022; (4): 10-3 (in Rus.). DOI:
10.24075/rbh.2022.059.

Horosheva IV, Devrishov RD, Skoblina NA, Markelova SV, Kirillova AV.
Ocenka znanij 0 zdorovom pitanii u shkol'nikov mladshih klassov
i ih roditelej. Vestnik novyh medicinskih tehnologij. Jelektronnoe
izdanie. 2024; (2): publikacija 2-1 (in Rus.). DOI: 10.24412/2075-
4094-2024-2-2-1.

Lépez-Gil JF, Mesas AE, Alvarez-Bueno C, Pascual-Morena C,
Sazlara A, Cavero-Redondo I. Association between eating habits
and perceived school performance: a cross-sectional study
among 46,455 adolescents from 42 countries. Front Nutr. 2022;
(9): 797415. DOI: 10.3389/fnut.2022.797415.

Ahmad NSS, Sulaiman N, Sabri MF. Psychosocial factors as
mediator to food security status and academic performance
among university students. Int J Environ Res Public Health. 2022;
19 (9): 5535. DOI: 10.3390/ijerph19095535.

Antonopoulou M, Mantzorou M, Serdari A, Bonotis K, Vasios G,
Pavlidou E, et al. Evaluating Mediterranean diet adherence in
university student populations: does this dietary pattern affect
students' academic performance and mental health? Int J Health
Plann Manage. 2020; 35 (1): 5-21. DOI: 10.1002/hpm.2881.
Neuman J, Ina EA, Hug SO, Blanca A, Petrosky SN. Cross-
sectional analysis of the effect of physical activity, nutrition,
and lifestyle factors on medical students' academic achievement.
Cureus. 2024; 16 (3): €566343. DOI: 10.7759/cureus.56343.
Alkazemi D. Gender differences in weight status, dietary
habits, and health attitudes among college students in
Kuwait: a cross-sectional study. Nutr Health. 2019; 25 (2):
75-84. DOI: 10.1177/0260106018817410.

Venevceva Jul, Putilin LV, Prohorov PJu. Problemy racional'nogo
pitanija studentov medicinskogo vuza i puti ih reshenija V knige:
Starodubov VA, Tutelian VA, redaktory. Zdorovoe pitanie — zdorovaja
molodezh': XXI vek. M.: Nauchnaja kniga, 2022; 129-49 (in Rus.).
Chandrasekhar A, Xie L, Mathew MS, Fletcher JG, Craker K,
Parayil M, et al. Academic and attendance outcomes after
participation in a school breakfast program. J Sch Health. 2023;
93 (6): 508-14. DOI: 10.1111/josh.13320.

Milushkina QY, Skoblina NA, Markelova SV, Dubrovina EA,
levleva OV. Medical students’ hygiene training on healthy eating
as part of classes at the department of hygiene. Russian Bulletin

Jlutepatypa

1.

RUSSIAN BULLETIN OF HYGIENE | 2, 2025 | RBH.RSMU.PRESS

Kyuma B. P., Cokonosa C. B. OCHOBHble TPeHAp!I MOBEAEHYECKMX
PVCKOB, OMacCHbIX AN 340PO0BbsA. AHAIM3 pUCKa 300POBLIO.
2019; (2): 4-13. DOI: 10.21668/health.risk/2019.2.01.
MunywkumHa O. tO., Ckobnnna H. A., Mapkenosa C. B. n gp.
[MrneHnYeckas xapakTepucTka obpasa >Xn3Hu COBPEMEHHOM
CTYOEHHYECKON MONOAEXN. B kHUre: 340poBbe MONOAEXMN: HOBbIE
BbI30BbI 1 MepcnekTBbl. M.: HayuHas kHura, 2019; 32-44.
VieBneBa O. B. CybObekTuBHas OLeHKa CTyaeHTaMn-Meankamm
CBOEN MPUBEPXEHHOCTU K 300POBOMY 06pasy »m3Hu. Bonpocsl
LLIKOMBHOW U YHVIBEPCUTETCKOM MEAMLIHBI 11 300poBes. 2021; (4): 37-9.
Monos B. N. AkTyanusaums npobaembl OxpaHbl 300POBbS
CTYLEHHYECKOWN MONOAEK. BOMPOChH! LLKOIBHOM 1 YHUBEPCUTETCKOM
MeaLMHbBI 1 300p0Bbst. 2021; (4): 46-7.

5. Modak MB, Gray AZ. Junior doctor perceptions of education
and feedback on ward rounds. J Paediatr Child Health. 2021; 57
(1): 96-102. DOI: 10.1111/jpc.15135.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

of Hygiene. 2022; (3): 4-8. 2022; (3): 4-8. DOI: 10.24075/
rbh.2022.050.

Sanchez-Miguel PA, Molina-Lépez J, Vaquero-Solis M, Tapia-
Serrano MA. Sedentary behaviours and their relationship with
academic performance in adolescents: a mediation analysis. J Sports
Sci. 2022; 40 (23): 2570-7. DOI: 10.1080/02640414.2023.2174731.
Alhazmi A, Aziz F, Hawash MM. Association of BMI, physical
activity with academic performance among female students
of health colleges of King Khalid University, Saudi Arabia. Int J
Environ Res Public Health. 2021; 18 (20): 10912. DOI: 10.3390/
ijlerph182010912.

Tan SL, Jetzke M, Vergeld V, Miiller C. Independent and combined
associations of physical activity, sedentary time, and activity
intensities with perceived stress among university students:
internet-based cross-sectional study. JMIR Public Health Surveill.
2020; 6 (4): e20119. DOI: 10.2196/20119.

Howie EK, Cannady N, Messias EL, McNatt A, Walter CS.
Associations between physical activity, sleep, and self-reported
health with burnout of medical students, faculty and staff in an
academic health center. Sport Sci Health. 2022; 18 (4): 1311-9.
DOI: 10.1007/s11332-022-00902-7.

Barbosa A, Whiting S, Simmonds P, Scotini Moreno R, Mendes R,
Breda J. Physical activity and academic achievement: an umbrella
review. Int J Environ Res Public Health. 2020; 17 (16): 5972. DOI:
10.3390/ijerph17165972.

Pastor D, Ballester-Ferrer JA, Carbonell-Hernandez L, Baladzhaeva S,
Cervello E. Physical exercise and cognitive function. Int J
Environ Res Public Health. 2022; 19 (15): 9564. DOI: 10.3390/
ijlerph19159564.

Kobjakova OS, Deev IA, Fajzulina NM, Starovojtova EA, Aimikeeva AA,
Zagromova TA, et al. Chastota povedencheskih faktorov riska
hronicheskih neinfekcionnyh zabolevanij i uroven' kachestva
zhizni u studentov raznyh napravlenij podgotovki v zavisimosti ot
goda obuchenija. Profilakticheskaja medicina. 2021; 24 (4): 23-9
(in Rus.).

Schwartz BD, Pellerine LP, Bray NW, Fowles JR, Furlano JA,
Morava A, et al. Binge drinking and smoking are associated
with worse academic performance in Canadian undergraduate
students. J Am Coll Health. 2025; 73 (2): 684-90. DOI:
10.1080/07448481.2023.2232871.

Algahtani JS, Aldhahir AM, Alanazi Z, Alsulami EZ, Alsulaimani MA,
Algarni AA, et al. Impact of smoking status and nicotine
dependence on academic performance of health sciences
students. Subst Abuse Rehabil. 2023; (14): 13-24. DOI: 10.2147/
SAR.S393062.

Montaruli A, Castelli L, Galasso L, Mule A, Bruno E, Esposito F, et
al. Effect of chronotype on academic achievement in a sample of
[talian University students. Chronobiol Int. 2019; 36 (11): 1482-95.
DOI: 10.1080/07420528.2019.1652831.

Popov VI, Milushkina OJu, Skoblina NA, Markelova SV, Sokolova NV,
Dementev AA. Povedencheskie riski zdorov'ju studentov v period
provedenija distancionnogo obuchenija. Gigiena i sanitarija. 2020;
99 (8): 854-60 (in Rus.).

Tomunosckui C. [., Konnakos E. A., EcuH E. B., MensHuuyk A. C.,
Camywmna M. A., BposumHa V. B. u pp. KomnnekcHbin
aHann3 obpasoBaTeNbHOrO OMbiTa, MOTUBALMW W CTEMEHN
CaMOBbIFOPaHVs CPeay opanMHaTopoB. Kpemnesckas MegmumHa.
KnnHnyecknin BecTHuK. 2024; (3): 29-35.

ConoBbesa HO. B., CkobnvHa H. A. OugeHka KOMMOHEHTOB 0bpasa
XKN3HW COBPEMEHHDBIX MOAPOCTKOB. CoBPEMeHHble Mpobnemsbl
rMrMEHbl, PaaVALMOHHON 1 SKOMOMNYECKOM MEANLIMHBI: COOPHMK
Hay4HbIX cTartein. pogHo, 2023; 161-5.

Llvkanesa A. A., LLlynaes A. B., Tutosa C. A., 3uatanHos A. V.
MeTabonmyeckuii CUHAPOM U OXXUPEHWE Yy AETEN Kak CoLmaibHO-
rmrueHnHeckas npobnema. POCCUINCKMN BECTHVK rurneHbl. 2022;
(4): 10-3. DOI: 10.24075/rbh.2022.059.

Xopowuesa V1. B., Oespuios P. ., CkobrmHa H. A., Mapkenosa C. B.,
Knpunnosa A. B. OueHka 3HaHWA O 340POBOM MUTaHWUU Y
LUKOMBHNKOB MMaALLIMX KNAcCoB 1 Ux poanTenen. BeCTHVK HOBbIX



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

OB30P

MEOVILIMHCKNX TexHonornm. OnekTpoHHoe uapanve. 2024; (2):
nyénvkaums 2-1. DOI: 10.24412/2075-4094-2024-2-2-1.
Lépez-Gil JF, Mesas AE, Alvarez-Bueno C, Pascual-Morena C,
Sazlara A, Cavero-Redondo |. Association between eating habits
and perceived school performance: a cross-sectional study
among 46,455 adolescents from 42 countries. Front Nutr. 2022;
(9): 797415. DOI: 10.3389/fnut.2022.797415.

Ahmad NSS, Sulaiman N, Sabri MF. Psychosocial factors as
mediator to food security status and academic performance
among university students. Int J Environ Res Public Health. 2022;
19 (9): 5535. DOI: 10.3390/ijerph19095535.

Antonopoulou M, Mantzorou M, Serdari A, Bonotis K, Vasios G,
Pavlidou E, et al. Evaluating Mediterranean diet adherence in
university student populations: does this dietary pattern affect
students' academic performance and mental health? Int J Health
Plann Manage. 2020; 35 (1): 5-21. DOI: 10.1002/hpm.2881.
Neuman J, Ina EA, Hug SO, Blanca A, Petrosky SN. Cross-
sectional analysis of the effect of physical activity, nutrition, and
lifestyle factors on medical students' academic achievement.
Cureus. 2024; 16 (3): €56343. DOI: 10.7759/cureus.56343.
Alkazemi D. Gender differences in weight status, dietary habits,
and health attitudes among college students in Kuwait: a
cross-sectional study. Nutr Health. 2019; 25 (2): 75-84. DOI:
10.1177/0260106018817410.

Beresuesa tO. 1., MytnavH J1. B., Mpoxopos M. KO. MNpobnemsl
pauUMoHaNbHOrO MUTAHUA CTYAEHTOB MEAVUMHCKOrO By3a U
nyT nx pewenns B kHure: Ctapony6os B. W., TytenbaH B. A.,
pefakTopbl. 340pPOBOE MUTaHME — 340POBasi MONoAexb: XXI
Bek. M.: Hay4dHas kHura, 2022; 129-49.

Chandrasekhar A, Xie L, Mathew MS, Fletcher JG, Craker K,
Parayil M, et al. Academic and attendance outcomes after
participation in a school breakfast program. J Sch Health. 2023;
93 (6): 508-14. DOI: 10.1111/josh.13320.

MunywknHa O. K., CkobnuHa H. A., Mapkenosa C. B.,
Ly6posuHa E. A., Nesnesa O. B. l1rveHuyeckoe BocmmntaHve
CTY[EHTOB-MEeLVKOB MO BONPOCaM 340POBOro MUTaHNsA B paMkax
3aHATUA Ha kadegpe rurmeHbl. POCCUNCKNIA BECTHUK TUMUEHbI.
2022; (3): 4-8. DOI: 10.24075/rbh.2022.050.

Sanchez-Miguel PA, Molina-Lépez J, Vaquero-Solis M, Tapia-
Serrano MA. Sedentary behaviours and their relationship
with academic performance in adolescents: a mediation
analysis. J Sports Sci. 2022; 40 (23): 2570-7. DOL:
10.1080/02640414.2023.2174731.

Alhazmi A, Aziz F, Hawash MM. Association of BMI, physical
activity with academic performance among female students

20.

21.

22.

23.

24.

25.

26.

27.

28.

of health colleges of King Khalid University, Saudi Arabia. Int J
Environ Res Public Health. 2021; 18 (20): 10912. DOI: 10.3390/
ijleroh182010912.

Tan SL, Jetzke M, Vergeld V, Miiller C. Independent and combined
associations of physical activity, sedentary time, and activity
intensities with perceived stress among university students:
internet-based cross-sectional study. JMIR Public Health Surveill.
2020; 6 (4): e20119. DOI: 10.2196/20119.

Howie EK, Cannady N, Messias EL, McNatt A, Walter CS.
Associations between physical activity, sleep, and self-reported
health with burnout of medical students, faculty and staff in an
academic health center. Sport Sci Health. 2022; 18 (4): 1311-9.
DOI: 10.1007/s11332-022-00902-7.

Barbosa A, Whiting S, Simmonds P, Scotini Moreno R, Mendes R,
Breda J. Physical activity and academic achievement: an umbrella
review. Int J Environ Res Public Health. 2020; 17 (16): 5972. DOI:
10.3390/ijerph17165972.

Pastor D, Ballester-Ferrer JA, Carbonell-Hermandez L, Baladzhaeva S,
Cervello E. Physical exercise and cognitive function. Int J
Environ Res Public Health. 2022; 19 (15): 9564. DOI: 10.3390/
ijlerph19159564.

Kobsikoga O. C., dees V. A., ®anzymmHa H. M., Ctaposortosa E. A.,
Anbmrikeesa A. A., Sarpomosa T. A. 1 ap. YacTtoTa moBeeHHYeCKmX
(HaKTOPOB PUCKA XPOHUHECKMX HEUHMDEKLMOHHBIX 3a00neBaHumin
N YPOBEHb Ka4ecTBa >KW3HW Y CTYAEHTOB PasHbIX HarnpasieHui
MOATOTOBKM B 3aBVICYMOCTW OT roga obyqeHust. MpodmnakTyHeckas
MeguumHa. 2021; 24 (4): 23-9.

Schwartz BD, Pellerine LP, Bray NW, Fowles JR, Furlano JA,
Morava A, et al. Binge drinking and smoking are associated
with worse academic performance in Canadian undergraduate
students. J Am Coll Health. 2025; 73 (2): 684-90. DOI:
10.1080/07448481.2023.2232871.

Algahtani JS, Aldhahir AM, Alanazi Z, Alsulami EZ, Alsulaimani MA,
Algarni AA, et al. Impact of smoking status and nicotine
dependence on academic performance of health sciences
students. Subst Abuse Rehabil. 2023; (14): 13-24. DOI: 10.2147/
SAR.S393062.

Montaruli A, Castelli L, Galasso L, Mule A, Bruno E, Esposito F, et
al. Effect of chronotype on academic achievement in a sample of
[talian University students. Chronobiol Int. 2019; 36 (11): 1482-95.
DOI: 10.1080/07420528.2019.1652831.

Mornos B. ., MunywkiHa O. FO., CkobrmHa H. A., Mapkenosa C. B.,
Cokonoea H. B., JemeHTbeB A. A. [NoBeOeHYeCKNE PUCKN
3[0POBbI0 CTYAEHTOB B MEpuof MPOBEAEHWS OVCTaHLIMOHHOO
0by4deHst. MrneHa n cannTapus. 2020; 99 (8): 854-60.

POCCUINCKNIN BECTHUK TUITMEHBI |2, 2025 | RBH.RSMU.PRESS



REVIEW

THE SPECIFICS OF USE OF ELECTRONIC DEVICES BY PRESCHOOL CHILDREN AT HOME
AND THE ROLE OF PARENTAL MEDIATION
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Pirogov Russian National Research Medical University (Pirogov University), Moscow, Russia

Due to the development of digital technologies and their growing availability to all categories of the population, the age of children who regularly use electronic
devices decreases. This article summarizes the results of the studies investigating the use of electronic devices by preschool children and describes the role
of parents in organizing this type of activity for them. The data were collected from papers published from 2017 through 2024 and available in eLibrary, CyberlLeninka,
and PubMed. The analysis of the data revealed that most parents lack the skills needed to teach children to use electronic devices safely, and their awareness
of the associated health disorders and preventive measures is insufficient. Therefore, the experience of using electronic devices by children, including preschoolers,
may be negative, which necessitates efforts aimed at counseling parents and educating them about digital safety and the rules of controlling the relationship
of their children with such devices.
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OCOBEHHOCTM UCMNOJIb30BAHUSA SNTEKTPOHHbIX YCTPOUCTB AETbMU JOLLKOJIbHOIO
BO3PACTA B AOMALLIHNX YCNOBUSAX, POJIb POAUTEJIbCKOIO NOCPEAHNYECTBA

M. O. PeweTHurkosa, C. B. Mapkenosa &, C. A. dapwiies
Poceuiickunii HaumoHanbHbIN NCCNEROBATENLCKNA MeANLMHCKUIN YHBepcuTeT nMenn H. W. Mnporoea (Muporosckuit YHrBepcuTeT), Mockea, Poccurst

PasButrie UMpPoBbIX TEXHONOMMI, UX AOCTYNMHOCTL BCEM KaTeropusiM HaceneHus onpeaensioT CHYbKeHne Bo3pacTta AeTel, PerynspHO UCMOMb3YHoLWMX
3MEeKTPOHHbIe yCTporcTea. B cTatbe npeacTaBneHa 0b606LLeHHas nHopMauma o pesynsratax UCCNeA0BaHNS OCOOEHHOCTEN UCMONL30BaHNS SNEKTPOHHbIX
YCTPOWVICTB AETbMM [IOLIKONBbHOrO BO3pacTa, ornmncaHa pofib POAUTENel B opraHusauymm 3Toro Buaa AesiTensHocTy fetern. COop nnTepaTypHbIX AaHHbIX
NPOBOAMAN C NCNONb30BaHNEM 6a3 AaHHbIX Hay4HbIX 3MIEKTPOHHbLIX 6rbnnoTek elibrary, Knbep/leHnHka, PubMed. O6nacTb noncka — 2017-2024 rr. AHanna
NUTEPaTYPHbIX AaHHBIX BbISBM OTCYTCTBUE Y OONBbLUMHCTBA POAMUTENEN HaBbIKOB MPUOBLLEHVS AeTel K 6e30MacHOMY UCMONb30BaHMIO 3MIEKTPOHHBIX YCTPOWCTB,
HEAOCTATO4HYIO MHOPMUPOBAHHOCTb POANUTENEN O BO3MOXXHbIX HAPYLLEHNSAX 300P0BbS U Mepax NPOMUNaKTUK. YkasdaHHble 06CTOATENbCTBA MOTYT ObITh
MPUHMHON POPMMPOBAHNS OTPULATENBHOrO OMbITa UCMOL30BAHUS SM1EKTPOHHBIX YCTPONCTB AETbMW, B TOM YM1C/e AOLLKOMBHOrO BO3pacTa, 1 TpebytoT
NpoBefeHNs MHPOPMALIMOHHO-KOHCYBTALMOHHOM paboTbl C pOAUTENSAMU AOLLKOMBHUKOB MO BOMPOCaM LppoBON 6e30MacHOCTU 1 MpaBuiamM 3HaKOMCTBa
[OEeTel C ANeKTPOHHbBIMN YCTPOCTBaMM.
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The development of digital technologies and their application
in all spheres of life translates into availability of electronic
devices to all categories of the population, including preschool
children [1]. Basic and additional education programs rely
on such devices to a significant degree. They allow learning
social skills [2, 3] and ensure the child develops harmoniously
in the context of the accelerating digitalization of society [4].
Parents are directly involved in introducing preschool children
to the world of digital technologies; by their own example, they
show children how such technologies are used, and, to the best
of their understanding, teach the respective rules of use
and critical thinking skills applicable to the process of consumption
of digital content. Thus, the parents' knowledge and skills
pertaining to the safe employment of electronic devices
are the basis for the respective skills that their preschool
children are developing. Other important factors are the nature
and degree of influence of electronic devices on the health
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of children and adolescents, including functional state of their
vision and the nervous and musculoskeletal systems [5-8].

When exceeding the allowed time for using electronic
devices becomes a routine practice, significant changes may
occur in the body's organs and systems that promote chronic
diseases. Understanding the nuances of how children
use such devices as well as the specifics of development
of the related skills would enable designing effective strategies
aimed at minimizing health risks and consolidating the positive
effects of children's interaction with digital technologies.

This study aimed to summarize the existing knowledge
about the role of parents in the process of development of skills
of use of digital devices by their preschool children.

The article analyzes the available data describing the frequency
and duration of use of electronic devices by preschoolers,
the degree of parental control over how, for what, and when
children interact with such devices, provides information
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about the reasons of giving them to children, and outlines their
reactions to the attempts to take the devices away. The data
were collected from papers published from 2017 through 2024
and available in eLibrary, CyberlLeninka, and PubMed.

The analysis of the available related literature revealed
that the subject has not been investigated sufficiently, which
necessitates further studies looking into the reasons why
preschoolers disobey the electronic devices safe use rules
and supporting the development of the effective ways to prevent
health disorders in this cohort and children in general.

The papers on the subject published thus far show that
the frequency of use of electronic devices by preschool children
has increased significantly in the past decades. The reasons
behind this phenomenon are the development of technology
in general, the increasing availability of digital devices in everyday
life, and their growing attractiveness in the eyes of preschoolers.
Currently, the mean age of the first stable contact with smart
devices is 3.5 years. As of 2024, the number of children who
started using electronics before they reached school age has
doubled in the last four years. Every second (53%) child is initiated
with such devices before the age of two, and 4.5% of children
receive one before turning 6 months old. On weekdays, 64%
of children count approximately an hour of screen time, and
the remaining 36% — up to 3 hours. On weekends, about 8%
of preschoolers use electronic devices for more than three hours
[2]. Every third (28.1%) preschool child accesses the Internet,
and the rest of them use electronic devices for offline activities,
viewing already downloaded cartoons and playing games.
As for the type of electronic devices themselves, the devices
of choice for most preschoolers are tablets, smartphones,
and laptops. According to surveys, children aged 3-6 are more
likely to prefer tablets (12.2%) than smartphones (9.4%)
or laptops (8.6%), as tablets combine the convenient aspects
of both of them, featuring a larger and brighter screen
and being easy to transport [9]. Given the affordability of electronic
devices, a considerable number of there preschool children
(from 23.5 to 49%, according to various sources) have a tablet
of their own [1, 3]. The main type of activities they indulge
in are watching cartoons and other entertainment videos
for children (about 94%), and playing mobile games (about
72%). Research shows that preschoolers' preferences in digital
games change with age from simple object manipulation
games (ages up to 3 years) to story-based RPGs (ages from
4-6 years). The aspect of cybersecurity aspect is particularly
important in the context of children browsing online resources.
Almost every second child aged 5-7 years has encountered
hazards on the Internet, the most common of which have
to do with technical and content components, including
uninitiated video playback, intrusive banners, frightening or obscene
content, and infection of devices with malware [9].

Public opinion research shows that parents realize the dual
role of electronic devices: they can be a practical learning
and entertainment tool, or turn into a source of threats
to the child's mental and physical health [1-3]. In this connection,
monitoring the use of such devices should become an important
component of the process of upbringing, because preschoolers
are unable to control their gadget addiction — they will use
electronic devices until they get bored. The parents may enforce
the screen time limits and oversee the quality of the content
that children access, thus mitigating the risk of exposure
of the child to age-inappropriate information preventing early
problems with the visual analyzer. Technologically, they can
use special applications and built-in functions (parental control)
to set the said limits and content filters, ensuring their children
stay safe while using electronic devices. Secondly, supervision

from parents helps children to learn the basics of digital
literacy and use electronic devices responsibly. Discussing
the rules of electronic device application and explaining
potential threats, parents help children develop critical thinking
and the ability to make their own decisions in the digital realm.
Such communication helps children understand how important
it is to maintain a balance between online activity and real life.
In addition, this sort of control has a positive effect on family
ties, as joint discussion of topics related to electronic devices
improves the general quality of communication and enhances
intergenerational understanding. Parents and children learn
to hear each other better, which fosters a more trusting and open
atmosphere in the family.

However, research shows that half (43.8%) of parents give
an electronic device to their children spontaneously, and a quarter
(24.8%) do it consciously, believing that they are useful.
The majority (64.4%) of parents admit that they do so to take
a break from their child. Only one in ten (11.4%) parents offers
educational applications, the rest turn on cartoons and games
1o, 11].

As for the attitude of parents towards the use of electronic
devices by their children, the studies revealed three
stances:"unlimited" (42%), "normal" (46%) and "prohibitive"
(13%). Parents practicing the prohibitive stance do not allow
their children to use any electronic devices. Those from
the normal stance cohort allowed using one specific electronic
device, be it a tablet, phone, or computer. The unlimited stance
is self-descriptive: children see no restrictions when it comes
to electronic devices. Most parents allow their children no more
than one or two hours of screen time a day, with the process
mainly controlled by mothers. Electronic devices are mainly
used to consume age-appropriate entertainment content,
such as cartoons and computer games, and to use educational
applications that help in preparing for school. Parents can increase
screen time as needed to complete educational activities that
are important for the positive development of children [11, 12].

Data from other literary sources indicate that Russian
parents of preschoolers largely prefer a restrictive approach
to their children's media activity. Two thirds of parents (60%)
reported that they limit their children's screen time, and a third
(85%) actively participates in choosing the content and explains
their children which media resources are safe and which are not.
Only half (54.4%) of children hear the rules of using electronic
devices from their parents, one in five (21.7%) receive this
information from older siblings, and one in three (30%) children
learns how to use electronic devices on their own. Only 22.2%
of children easily put down electronic devices when asked
to do so by their parents, with 52.8% of children doing this
reluctantly. A smaller proportion of parents practice joint use
of electronic devices, as they typically have their own business
to attend to and only give the children electronic devices
as a temporary distraction [13, 14].

A significant number of parents give ambiguous answers
to questions about their children's access to electronic devices,
which indicates that they do not have a clear screen time
strategy for their children [14].

CONCLUSION

The analysis of the previously published studies reveals that
the culture of electronic device usage is low in families with
preschoolers, and parents act irresponsibly due to their
incompetence in the matters of digital safety. The possible
reasons behind this situation is the low level of awareness
of parents about health risks associated with electronic devices,
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and lack of accessible, reliable and complete information about
how to use them safely [15]. Thus, the issues of digital safety
of the population in general and preschoolers in particular
should form the basis of the hygienic training programs
for both children and their parents, as well as those involved
in the processes of upbringing and education. This work
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OCCUPATIONAL BURNOUT SYNDROME AMONG MEDICAL UNIVERSITY STUDENTS
AND GENERAL PRACTITIONERS

Kaminer DD™, Selezneva MA, Kozelsky AS
Pirogov Russian National Research Medical University (Pirogov University), Moscow, Russia

Occupational burnout (OB) negatively affects the quality of medical care provided. The subject of occupational hygiene among medical students combining
studying and work has not been investigated sufficiently. This study explores OB in medical university students and general practitioners who actively use
information and communication technologies in their daily activities. The goal was to look into the features of OB in these cohorts, identify the main risk factors,
and give burnout prevention and mitigation recommendations. We examined 140 general practitioners (94 females, 46 males) aged 27-75 years (mean age
46.16 years [95% Cl: 35.49-56.83]). As for students, the participants were from the Pirogov University, 39 female and 25 male, aged 20-25 years (mean
age 22.42 years [95% Cl: 22.23-22.61]). To assess the risks of burnout, we used the Boyko questionnaire and Maslach Burnout Inventory (MBI). The survey
revealed clinically significant signs of OB in 96% of general practitioners and 16% of working students. According to the MBI's emotional exhaustion subscale
the corresponding scales of the Boyko questionnaire, OB was significantly more prevalent among working students than among their peers who did not work
(mean MBI scores 14.6 [95% Cl: 10.8-18.4] and 12.7 [95% ClI: 8.34-17.06], respectively, p = 0.00362; mean Boyko questionnaire scores 89.1 [95% Cl:
72.9--105.3] and 74.7 [95% Cl: 69.8-79.6], respectively, p < 0.00001)). Both tools show the clinical signs of OB to be significantly more severe among general
practitioners than in the cohort of working students (p < 0.00001). It has been proven that students who combine work and study face a higher risk of OB due
to increased academic and additional workloads, along with elevated stress levels.
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CUHAPOM MPOPECCUOHAJIbBHOIO BbIFrOPAHUA Y CTYOEHTOB MEAULIMHCKOIO YHUBEPCUTETA
1 BPAYEN-TEPAMNEBTOB

0. O. KamuHep =, M. A. CenesHea, A. C. Koaenbckui
Poccuinckuin HaumoHanbHbIN MCCNefoBaTeNbCKNA MEQULIMHCKMN yHBepcUTeT umeHn H. W. Muporosa (Muporosckuin yHBepcuTeT), Mockea, Poccus

CuHppom npodeccrnoHaneHoro BeiropaHus (ClMB) oTpuuaTensHO BAUSET Ha Ka4eCTBO OKa3biBAEMOW MEAMLIMHCKOW nomowmn. Habmopaetca geduumt
MCCNeAoBaHuin Mo rurveHe Tpyaa paboTaioLLnx CTYAEHTOB MeANLMHCKYX By30B. [NpeAcTaBneHHoe nccnefoBaqune nocBsLleHo nsydeHnio CIB y cTyaeHToB
MELVLIMHCKOrO YHVBEPCUTETA W BpaYei-TepanesToB, akTUBHO MCMOMb3YOLLMX NH(OPMALIMOHHO-KOMMYHUKALIMOHHbBIE TEXHOMOM M B MOBCEAHEBHOW AEATENBHOCTL.
Llensto nccnenosaHmst Gb110 U3yHnTb 0COBEHHOCTV MposiBnieHnn ClMB y paboTaroLLyx CTyAEHTOB MEANLIMHCKOIO YHMBEPCUTETA U Bpa4ei-TepanesToB, BbIABUTb
OCHOBHblE (hakTopb! prcKa 1 MPUBECTN PEKOMEHAALIM MO NPOMUNAKTIKE 1N CHDKEHMIO YPOBHS BbiropaHust. O6cneaoaHbl 140 Bpadeit-TepanesToB (94 XeHLWHb!
n 46 Myx4uH) 27-75 neT (cpenHuin BodpacT 46,16 net [95% [W: 35,49-56,83]). V13 cTyneHTOB [MMPOroBCKOro yHMBEpCUTETa B UCCEeL0oBaHUM MPUHAIN
y4acTtve 39 fesyLek 1 25 monoabix ogen 20-25 net (CpeaHun BodpacT 22,42 roga [95% OW: 22,23-22,61]). [Ana OLEeHKN PUCKOB BbIFOPaHKS NCMOMb30BaIM
OnpocHVK no B. B. Boiiko, onpocHrK npogeccronansHoro Beiropanns Macnad (MBI). Y 96% onpoLUeHHbIx Bpadeit-TepanesToB 1 16% paboTatoLLmx CTyAEHTOB
Mo pesynsTatam aHKeTVPOBaHWS BbISBNEHbI KIMHNHYECKM 3Ha4YMMble npuaHaki CIB. Mo wkane amoumoHanbHoro netolleHms MBI 1 wkanam onpocHrka Boliko
pacnpocTpaHeHHocTb ClNB 3Ha4MO Bbille B rpynne paboTaloyx CTyAEHTOB, YeM B rpynne HepaboTaroLwymx CTyAEHTOB (cpeaHunn 6ann no wkane MBI —
14,6 [95% [OW: 10,8-18,4] n 12,7 [95% [WI: 8,34-17,06] cootseTcTBEHHO, p = 0,00362; no wkane boiko — 89,1 [95% [OW: 72,9—105,3] n 74,7 [95% OV
69,8-79,6] cootBeTcTBEHHO, p < 0,00001)). CornacHo pesynstatam onpocHUKoB MBI 1 Boiko, BbipaXXeHHOCTb KMHMYeckmx npusHakos ClB y Bpayeit-
TEePaneBTOB 3HAYUTENBHO BbILLE, YeM Y paboTaroLLmx CTyaeHToB (p < 0,00001). [Joka3aHo, YTO y CTYAEHTOB, MPEAnoYUTarOLLMX paboTaTb BO BPEMSA OOyHeHs,
Bbile puck pa3suTua ClMB, 4TO CBA3AHO C MOBbILLEHHBIMU Y4EOHBIMY 11 AOMONHUTENBHBIMU PABOUMMI HArpy3Kamu, a TakxKe C MOBbILLEHHbIM YPOBHEM CTpecca.

KnioueBblie cnosa: paboTtocrnocobHOCTL Bpadei, nepeyToMAeH1e, CMHAPOM NPOMECCHOHANTBHOMO BbIFOPaHIA, BTOPUHYHAA 3aHATOCTb, CTYAEHTbI, TPYAOYCTPONCTBO,
MeauLyHa

Bknapg astopos: [1. [1. KamnHep — npoBeneHne nccnegosaHnii, o6paboTka 1 onvcaHne pesynstatoB UCCNefoBaHNs, HanucaHne 1 oopMieHre cTatby;
M. A. CenesHeBa — NpoBeAeHVE UCCNefoBaHNI, 06paboTka 1 onmncaHne peadynstaToB nccnenoaHns; A. C. Ko3enbCkuin — onvcanne pesynsratos, paboTa
C NUTEPaTypOWi, HaNMMCaHNe PyKOmnMCK.
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Occupational burnout syndrome (OB) is a serious problem
in modern society, especially in the areas associated with
high emotional and psychological stress [1-10]. Medical care,
which involves constant interaction with patients, responsible
decision-making, and working under pressure, is one of activities
most susceptible thereto. There are two key groups that require
special attention: medical university students who are just
starting their professional career, and practicing general
practitioners who face high workloads on a daily basis [2, 3, 10].
Current generations of medical students have some special
traits, including secondary employment, i.e., combining work
and studying at the university [11-14]. Many researchers
note that the number of working students is growing today
[11], which calls for a comprehensive analysis of this cohort.
The relevance of the work stems not only from the effect
of OB on the psychosomatic health of medical students but also
from the syndrome's impact on their theoretical and practical
preparedness for future work, as well as from the increasing
quality demands in medical care and the growing burden
on the healthcare system [2, 3, 10]. It is assumed that medical
students may experience burnout during their education,
which negatively affects their motivation and professional
development.

General practitioners, manning the front line of the medical
care system, can suffer performance deterioration and emotional
exhaustion due to the burnout, with subsequent worsening
of the quality of services provided [15-17]. The concept
of "emotional burnout" was first proposed by H.J. Freudenberger
in 1974 [16]. He described this phenomenon as a condition
linked to fatigue and frustration, manifesting in physical
and emotional exhaustion and associated with professional
dissatisfaction and elevated stress levels. Modern medicine
has the burnout syndrome included in the ICD-10 as Z73.0.
There are three key symptoms thereof: emotional exhaustion
(EE), which encompasses depression, psychological fatigue,
loss of energy, and decreased emotional responsiveness;
depersonalization (DP), manifesting in a formal, detached
and indifferent attitude towards patients; reduced
professional efficacy (RPE), characterized by a negative
assessment
of one's own professional qualities, a feeling ofincompetence,
and inability to work effectively [15, 18-23].

This study aimed to investigate the features of OB
in working medical students and general practitioners, identify

the main risk factors, and give burnout prevention and mitigation
recommendations. The results of this work can be used
to improve the psychological well-being of medical professionals
and students, and to enhance the quality of medical education
and care.

METHODS

The study included 140 general practitioners (94 females
and 46 males) aged 27-75 years (mean age 46.16 years [95% Cl:
35.49-56.83]). As for students, the participants were from
the Pirogov University, 39 females and 25 males, aged 20-25 years
(mean age 22.42 years [95% Cl: 22.23-22.61]). In addition,
we recruited 20 students who did not combine work and study,
14 females and 6 males (mean age 22.43 + 0.2 years [95% Cl:
22.23-22.63)).

The questionnaire "Degree of Chronic Fatigue" (A.B. Leonova
and |.V. Shishkina, revision of 2003) was used to assess
concentration and performance during the working day
and week, as well as to identify the preclinical symptoms
of fatigue.

To assess the risks of burnout, we used:

¢ \/V. Boyko emotional burnout scale;

e Maslach Burnout Inventory (MBI) adapted for medical
professionals (Bekhterev Psychoneurological Institute, 2007).

The collected data were processed using descriptive
and comparative statistical methods. We applied the descriptive
methods to all the indicators: calculated the arithmetic mean,
standard error, and minimum and maximum values for quantitative
variables, frequency and percentage of the total number
for qualitative variables. The data series were presented
as X~ [95% Cl: LL-UL], where:

® x™ is the mean;

® [95% Cl: LL-UL] is the 95% confidence interval, which
defines the range where the true mathematical expectation
of the general population lies with a 95% probability.

For statistical analysis, we used the Kruskal-Wallis test
for independent groups (as applicable to the distribution
of the sample population) and the Mann-Whitney test
for independent groups. The software selected for processing
was Statistica 12.0 for Windows (StatSoft; USA), which was
also used to determine the exact values of the corresponding
confidence probability (o) and significant differences in the arithmetic
means.

The level of emotional exhaustion among general practitioners (MBI results)
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Fig. 1. The levels of emotional exhaustion among general practitioners using information and communication technologies in their daily clinical practice (MBI results)
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The level of reduction of personal professional efficacy, general practitioners (MBI results)
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Fig. 2. Indicators of reduction of personal professional efficacy, general practitioners (MBI results)

RESULTS

According to the collected data, all respondents (doctors
and students) use various information and communication
technologies (ICTs) in their work. MBI results revealed that
most general practitioners (n = 118.84% [95% CI: 78.0-90.0])
using ICTs in daily clinical practice have a high level (more than
26 points) of emotional exhaustion. Twelve percent (n = 17)
[95% CI: 6.6-17.4] of the respondents from this cohort were
moderately exhausted, and only 4% (n = 5) [95% Cl: 0.75-7.25]
showed a low level of emotional exhaustion (Fig. 1).

Among general practitioners, the analysis of the MBI results
revealed the occupation-related emotional exhaustion level
to be at 38.9 [95% ClI: 29.1-48.7] points. The depersonalization
score in this cohort was 23.1 [95% Cl: 18.8-27.4] points,
with all respondents (n = 140) exhibiting a high level of this indicator
(over 10 points).

The next indicator was professional efficiency. The results
of the MBI revealed that most general practitioners (n = 121)
(86% [95% ClI: 80.25-91.75]) had it reduced highly (scored less
than 33 points), while 8% (n = 10) [95% CI: 3.5-12.5] exhibited
moderate reduction (scored 34-39 points), and 6% (n = 9)
[95% Cl: 2.07-9.93] became only slightly less effective than
usual (Fig. 2). As for the reduction of the personal professional
efficacy, the scores for the respective indicators were 27.9 + 6.1
points [95% ClI: 21.8-34.0].

The results of analysis of data collected using the Boyko
questionnaire showed that the majority of the participating
general practitioners (n = 107, 76% [95% CI: 68.9-83.1])
had clinically significant signs of OB, while in 24% (n = 33)
[95% CI: 16.9-31.1] the burnout symptoms were moderately
severe (Fig. 3). The aggregate emotional burnout indicator
score, which factors in all the three phases, stress, resistance,
and exhaustion, was 214.4 + 41.0 points [95% Cl: 207.61-221.19].

Thus, the majority of the participating general practitioners
had clinically significant symptoms of OB.

In the student group, 64 participants (76% [95% ClI:
66.9-85.1]) were working, most of them in medicine (Fig. 4).

According to the MBI results, 16% (n = 10) [95% CI:
7.02-24.98] of working students exhibited signs of OB (Fig. 5).

Within this cohort, working students significantly more often
exhibited clinical signs of OB (as per the related MBI scale)
that their non-working peers: mean scores of 14.6 [95% Cl:
10.8-18.4] and 12.7 [95% ClI: 8.34-17.06)], respectively; Mann—
Whitney test U = 362, p = 0.00362. As for the depersonalization
and professional efficacy indicators, there were no significant
differences between working and non-working students:
mean scores 10.6 [95% Cl: 8.23-12.92] and 11.65 [95% Cil:
9.91-18.39], respectively; U = 460, p > 0.06). The comparative
analysis of all the Boyko questionnaire scales revealed that
working students had clinical signs of OB significantly more
often than non-working students: mean scores of 89.1 [95%
Cl: 72.9-105.3] and 74.7 [95% Cl: 69.8-79.6], respectively;
U = 48, p < 0.00001).

Thus, it was established that students who combine work
and study face a higher risk of OB due to increased academic
and additional workloads, along with elevated stress levels.

The results of comparative analysis of the severity of clinical
signs of OB in general practitioners, working and non-working
students, as collected using MBI, revealed that general
practitioners had significantly higher scores on the scales
of emotional exhaustion, depersonalization, and reduced
professional efficacy than students (Kruskal-\Wallis test H = 156.6,
p <0.00001; H=156.7, p <0.00001; H=112.6, p < 0.00001,
respectively). A similar analysis was conducted using the data
collected with the Boyko questionnaire, and it showed similar
results: general practitioners had significantly more pronounced
clinical signs of OB than students (H = 158.8, p < 0.00001).

The severity of signs of burnout among general practitioners, the Boyko questionnaire
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Fig. 3. Burnout indicators for general practitioners, all scales, the Boyko questionnaire
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Fig. 4. The choice of the field of activity by working students of a medical university

Sixteen percent of students with burnout syndrome (n = 10)
[95% Cl: 7.02-24.98] had more than two years of experience
working in the medical field as secondary employment and
were in their 5" or 6" year of education. Eighty percent (0 = 8)
[95% Cl: 61.79-98.21] of students with burnout syndrome
worked as junior medical staff in departments characterized
by high physical, emotional, and psychological stress, such
as intensive care, oncology, and emergency surgery. It should
be noted that all students experiencing burnout syndrome
reported a decline in their motivation to continue working in their
specialty after graduating from medical school. Those working
in the medical field and not suffering from emotional burnout
(81% (n = 42) [95% Cl: 75.02-92.98]) noted a significant
increase in motivation to continue working in their specialty
after completing their studies at the medical university.

DISCUSSION

The study of OB among general practitioners and working
medical students revealed significant differences in the prevalence
and severity of this syndrome between the two groups. Clinical
signs of OB, ranging from moderate to severe, were observed
in all general practitioners. In contrast, only 16% (10 individuals)
[95% Cl: 7.02-24.98] of the student cohort exhibited symptoms
of the condition. The results of this study confirm that general
practitioners are at an increased risk of developing OB, which
is consistent with the data from numerous works indicating that
medical professionals, especially those who work in primary
health care, are subject to high emotional and physical stress
[1-8, 22-25]. The main OB risk factors general practitioners
are exposed to are as follows [1-10, 22-24]:

e high workload (general practitioners often treat a large
number of patients, which leads to chronic overwork);

e emotional strain (constant interaction with patients,
the need to make responsible decisions and face negative
treatment outcomes create significant emotional stress);

. In medicine

e administrative barriers (increased bureaucratic burden,
the need to fill out a large number of documents and limited
resources of the healthcare system);

e |ack of support (in some cases, lack of psychological
and organizational support from management and colleagues
also contributes to the development of burnout).

The presence of signs of OB among working students
indicates that some of them are already experiencing professional
stress, which may be caused by the combination of study
and work, high academic and workload, or lack of experience
in stress management. Our results show that students working
in departments characterized by high physical, emotional,
and psychological stress — such as intensive care, oncology,
and emergency surgery — face a higher risk of OB (80%,
n =38, 95% Cl: 61.79-98.21). It should be noted that most
medical students (81.25%) chose to work in the medical
field while studying, whereas their peers pursuing other fields
of education largely preferred employment outside their area
of study [17]. General practitioners with many years of work
experience suffer from accumulated stress, which leads
to severe burnout: for them, the total emotional exhaustion
risk score under the Boyko questionnaire (tension, resistance,
and exhaustion scales) was 214.4 + 41.0 points [95% Cl:
207.61-221.19].). In addition, general practitioners scored
significantly higher than students on the emotional exhaustion,
depersonalization, and professional efficacy reduction scales
(H=156.6, p <0.00001; H=156.7, p < 0.00001; H =112.6,
p < 0.00001, respectively). Moreover, the severity of clinical
signs of OB in them was also significantly than among students
(H = 158.8, p < 0.00001)), which is associated with longer
work under conditions of increased workload and stress [2].
At the same time, some of the surveyed students who are starting
their professional career also exhibit first signs of OB (16%
[95% CI: 7.02-24.98] (n = 10)), which necessitates a more
in-depth study of the problem of OB not only among general
practitioners but also among medical students.

The severity of signs of burnout among working medical students (MBI results)
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Fig. 5. Indicators of signs of burnout among working medical students (MBI results)
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CONCLUSIONS

The results of this study emphasize the need for attention
to the problem of occupational burnout among both practicing
doctors and working medical students. Early diagnosis
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EVALUATING THE OCCUPATION-RELATED HARM TO THE HEALTH OF ORE MINING WORKERS
USING TARGET PROTEIN ANALYSIS
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Exposure to harmful and dangerous factors at ore mining facilities poses health risks to workers that are associated with prolonged exposure to airborne chemicals
in the work area. Realized, these risks undermine physical condition of people doing key ore mining jobs underground. Relying on the target protein analysis,
this study aimed to assess the job-related harm to the health of ore mining workers resulting from exposure to metals airborne in the work zone. The participants
were involved in copper-nickel ores mining. To evaluate the impact of metals from the working zone air on their health, we conducted chemical, proteomic, statistical,
and bioinformatic analyses on the collected samples and data. With the mean per-shift exposure to metals of up to 0.2 mg/m? (up to 4 times the MPC), the blood
supernatant concentrations of cobalt, chromium, nickel, copper, and manganese increased by 1.4 to 2.6 times in the study group compared to the control group.
Comparison of proteomics datasets revealed 33 significantly different protein spots. In 15 of them, the change in intensity was related to the increased concentration
of the considered metals in the supernatant. Identification and analysis of proteins from these spots revealed their association with impairments in the functions
of the nervous, cardiovascular, and digestive systems. The identified proteins were involved in the development of oxidative stress, metabolic and neurodegenerative
disorders. Proteomic analysis improves the prediction and early prevention of occupational adverse outcomes among the ore mining industry workers.
Keywords: mining workers, metals, exposure, proteomic profiling, adverse outcomes, risk prognosis and prevention
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OLIEHKA HEFATUBHbIX 3®®EKTOB Y PABOTHUKOB NPEAMNPUATUA TOPHOPYLOHOW
MPOMBILLNIEHHOCTW NOCPELCTBOM UCCNEQOBAHUSA BEJIKOB-MULLIEHEN

H. B. 3aruesa'*, A. I. ®aneer?, [1. B. Topses?, M. A. SemnsHosa'*= E. B. MNeckosa', A. B. Tanuynuna®, O. H. SaxapuHckas®, H. V. Bynatosa’

T GepepasnbHbIi HayYHbIA LEHTP MEAMKO-NPOMUNaKTUHECKIX TEXHOMOMMIA YpaBieHUs pruckamiy 300poBbtO HaceneHus defeparnbHoin cnyxxobl Mo HaA30py B chepe 3almThl Npas noTpeduTenei
1 Gnaronony4mst Yenoseka, Mepmb, Poccus

2 Ynpasnerune deaepanbHoi Cnyxobl N0 HAA30PY B chepe 3alTel Npas noTpebuteneit 1 naronony4ms Yenoseka no KpacHosipckomy kpato, KpacHosipck, Poccust

3 MepMCKii rocyAaPCTBEHHbIN HALMOHABbHbIN UCCNEA0BATENBCKII YHUBEPCUTET, MNepMb, Poccust

4 Poccuiickas akagemusi Hayk, Mockea, Poccus

5 KpaeBas knuHudeckast 6onbHuLa, KpacHosipek, Poccust

BospencTarie BpeaHbIX 1 OMacHbIX MPOV3BOACTBEHHbIX (DAKTOPOB Ha MPEAMPUSTUSX FOPHOPYAHOM MPOMBILLNEHHOCTV (hOPMUPYET PUCKMN A/ 3A0POBbS PAGOTHNKOB
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B Pa3BUTUN OKUCAIUTENBHOMO CTPECCa, METAbOIMHECKIX 1 HEMPOAEreHepaTVBHbIX HapyLLEHW. BHeapeHe MpOTEOMHOMO MCCNeA0BaHNS NOBbILLAET SPMEKTUBHOCTE
MPOrHO3NPOBAHVS 1 PaHHEN NPOMUIAKTUKN MPON3BOACTBEHHO-00YCNOBIEHHbIX HEONAroNPUATHBIX NCXOAO0B Y PabOTHUKOB FOPHOPYAHON MPOMBILLNEHHOCTY.
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Ore mining industry is one of the leading sectors of the economy
of the Russian Federation. According to the Federal State
Statistics Service, more than 1 million people are employed
in this industry. This supports the importance of efforts aimed
at preservation of health of workers engaged in the production
of metal ores (underground mining in the first place).
The said production involves a complex of interrelated process
stages, from the extraction of ore, its enrichment, through
metallurgical conversion, further processing, to loading
and unloading operations and transportation of raw materials
and metal products. The key stage, however, is the extraction
of raw materials for subsequent processing, and it determines
the basic harmful and dangerous factors peculiar to the production
environment and the labor process that affect the health
of underground miners [1, 2].

There is a number of specific harmful and hazardous
dangerous factors associated with underground mining
operations, including dust the chemical and fractional composition
of which depends on the type of ore being mined [3, 4]. This dust
is composed of particles of various sizes, including ultrafine
(0.1=10 microns). Such particles can adversely affect critical
organs and systems after transition from the lungs into the systemic
circulation [5]. They acquire the transition ability once covered
with a layer of absorbed proteins and forming a unique crown
that allows them to penetrate the aero-hematic barrier barrier
[6]. The bloodstream carries the particles to sensitive receptors
in critical organs and systems such as the liver, spleen, heart,
kidneys, lymph nodes, and brain; there, they initiate metabolic
disorders at the cellular and molecular levels [7, 8].

Postgenomic technologies, including proteomics, are widely
used to study the toxic effects of chemicals and early detection
of the associated negative effects [9, 10]. The study of changes
in the expression of proteins and peptides grants insights
into physiological processes and disorders of the balance
of homeostasis at the cellular and molecular levels [11].
The identified changes in the protein composition of the biological
media (plasma, serum, urine, etc.) allow investigating
the reactions of the molecular dynamic equilibrium and how
the negative effects occur and develop under the influence
of harmful and hazardous factors of the industrial environment,
including the chemical factor [12, 13].

Relying on the target protein analysis, this study aimed
1o assess and determine ways for early detection of job-related
harm to the health of ore mining workers resulting from
exposure to metals airborne in the work zone.

METHODS

The study was conducted from April 14, 2024 to April 15,
2025, and included 113 employees of a mining facility. For both
the control group and the study group, the inclusion
criteria were: male gender, age 30-65 years, over a year
of employment at the facility, satisfactory hygienic conditions
and socio-economic standard of living; specific to the study
group: professional activities related to underground mining
of copper-nickel ores; specific to the control group: professional
activities not involving exposure to harmful factors of the production
environment and labor process. Exclusion criteria: acute infectious
diseases within 4 weeks before the start of the study, intake
of medications that have a pronounced effect on the intended
target organs less than 30 days before the start of the study.
Under these criteria, the study group was comprised of 39 men
mining copper-nickel ores underground and representing
the key professions: ore face miner, blaster, borer, pitman,
fastener, trolley driver, drilling rig driver. Their work experience

at the facility was 18.2 + 1.0 years, mean age — 47.95 + 0.87 years.
The comparison group included 74 employees of the facility's
administrative staff. They were employed by the company
for 17.1 + 1.05 years, and their mean age was 47.1 + 0.83 years
(o < 0.05 relative to the study group, both figures). Thus,
by the above criteria, the groups were comparable, and differed
in the fact of exposure to harmful and hazardous factors
of the production environment.

The participants' blood was sampled at the Occupational
pathology Department of the Regional Center for Occupational
Pathology of the Krasnoyarsk Regional Clinical Hospital (head
of the department — O.N. Zakharinskaya, occupational
therapist — A.V. Galiulina). The samples were analyzed
at the on the basis of the Federal Scientific Center for Medical
and Preventive Health Risk Management Technologies.

The fact of exposure was confirmed by chemical testing
of supernatant isolated from whole blood, conducted to determine
the concentration of ions of six metals (cobalt, manganese,
copper, nickel, lead, chromium). Fasting blood samples were
collected from the ulnar vein using a disposable device.
To make supernatant, we destroyed shaped blood elements
in a lysing buffer (ratio 3 : 10), put the samples through
centrifugation at 14,000 rpm for 10 minutes (twice), and decanted
them (separated solid and liquid phases). Metals were quantified
by inductively coupled plasma mass spectrometry (ICP-MS)
as prescribed in guidelines MUK 4.1.3230-14, MUK 4.1.3161-14.
Agilent 7500cx mass spectrometer (Agilent Technologies; USA)
was used for this task. The results were compared to those
obtained in the control group. The concentration of proteins
in the supernatant is higher than in whole blood, which supports
the selection of the former as the biosubstrate.

Proteomic testing implied obtaining peptide samples
from the blood supernatant, so it was subjected to 2D
electrophoresis in polyacrylamide gel and stained with silver
using the PROTEAN 112 |EF System and the PROTEAN Il XL
vertical electrophoresis cell (Bio-Rad; USA). The intensity of
protein spots was determined with the help of GelL Doc XR+
gel documentation system (Bio-Rad; USA). To compare the
groups' proteomics datasets by intensity, we used PDQuest
(Bio-Rad; USA). Significantly different protein spots were excised
and sequentially analyzed in an UltiMate 3000 chromatograph
(Thermo Fisher Scientific; USA) and a 4000 QTRAP mass
spectrometer (AB Sciex; USA), HPLC and tandem mass
spectrometry, respectively. The resulting spectra were processed
in the ProteinPilot program (AB Sciex; USA); for identification,
we used the UniProt database, sampling by the Homo sapiens
(Human) taxon. The assessment of metabolic disorders relied
on the publicly available bioinformatic resources: UniProt (http://
www.uniprot.org), Comparative Toxicogenomics Database (http://
ctdbase.org/) and DisGeNET (https://www.disgenet.org/dbinfo).

The results of the data collection and processing stage
were analyzed in Statistica 10 (StatSoft; USA), with the differences
evaluated for statistical significance using the Mann-Whitney U
test, p < 0.05). To build models illustrating the causal relationship
between metal concentration in the supernatant and changes
in the intensity of the protein spot, we used regression analysis.
The determination factor (R?) and the Fisher's exact test
(F > 3.96) allowed assessing the statistical adequacy of the model.
The Student's t-test (p < 0.05) was used to verify the statistical
significance of the model.

RESULTS

Long-term mean per-shift exposure to airborne metals (cobalt,
manganese, copper, nickel, lead, chromium) at the level
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Table 1. Comparative analysis of the blood supernatant metal content, samples from workers in the main professions of underground mining of copper-nickel ores

Mean The share of workers f
(M £ m), mg/dm? © share o Wor. efs .'°m The order to which the Significance of differences
the study group with indicator - )
Substance : ; indicator value is greater between groups
values higher than in the control than in the control group (p < 0.05)
Study group Control group group, % =
Cobalt 0.0004 + 0.00005 0.0002 + 0.00006 66.4 2 0.011
Manganese 0.010 + 0.001 0.004 + 0.001 79.5 25 0.0001
Copper 0.834 + 0.034 0.446 + 0.041 79.1 1.9 0.0001
Nickel 0.0039 + 0.001 0.0015 + 0.0003 82.2 2.6 0.0001
Lead 0.113 + 0.018 0.081 + 0.010 28 1.3 0.994
Chromium 0.0038 + 0.001 0.0021 + 0.0005 95.4 1.8 0.002

of 0.004-0.2 mg/m® (from 0.1 to 4 times the MPC) raises
the concentration of these substances in the blood supernatant
by 1.4-2.6 times, study group vs. control group (p = 0.000-0.011;
Table 1).

The proportion of workers with elevated blood levels
of metals in the study group relative to the comparison
group was 66.4-95.4% of the total number of the examined
participants.

Quantification of the supernatant proteomics datasets
revealed 46 protein spots that exhibited different intensity
in the study and control groups. The comparison of intensity
of these pots identified significant differences for 33 of them.
In 15 protein spots, the synthesis was boosted by 1.1-26.3 times
(p = 0.000-0.021), and in 18 spots, it was decreased
by 1.2-38.8 times (p = 0.000-0.033). Mass spectrometric
identification showed that the detected amino acid sequences
match 80 proteins from the ProteinPilot library.

For 15 protein spots out of 33 identified, we obtained
the intensity change probability dependence models describing
a situation in which the content of all elements (cobalt,
chromium, nickel, copper, and manganese) grows in the blood
supernatant. This allowed labeling the proteins of these spots
as indicator proteins (Table 2).

Through bioinformatic analysis, we identified the genes
encoding the indicator proteins and their associated diseases.
[t has been shown that changes in the expression of these
genes play a certain role in the pathogenesis of negative effects
in workers who had a higher amount of the considered metals
in their blood supernatant. Primarily such effects were detected
in the nervous (genes MAP3K9, HLA-A, LDLR, LAMP2, AKT2,
FNDC3B, FRRS1L, SPTBN4) cardiovascular (genes MAP3KOY,
HLA-A, LDLR, LAMP2, HRH1T) systems, and digestive organs
(genes LDLR, LAMP2, AKT2). The initiation of these changes
determines disorders at the molecular and cellular level, which
are signaled by alterations of expression of the identified target
proteins (Table 3).

Thus, these results show that the identified target proteins
may be involved in the pathogenesis of diseases associated
with elevated metal content in the supernatant of blood sampled
from workers involved in underground mining of copper-nickel
ores. Monitoring the expression of these proteins is necessary
to predict the development of negative effects caused
by exposure to the considered metals in the air of the working
area, as well as to develop measures to prevent such effects.

DISCUSSION

Mining activities have a significant impact on the health
of underground miners: the air of the work zone contains metals
and their compounds in the form of dust and aerosols [3, 4].
Ultrafine particles can be caught in the alveoli of the lungs, then
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enter the bloodstream, and ultimately deposit in various organs
and tissues [5]. Proteins and other biomolecules absorbed
on the particles enable their transportation and penetration into
cellular structures [6]. Through proteomic testing, we identified
proteins — MAP3K9, HLA-A, LDLR, LAMP2, AKT2, FNDC3B,
FRRS1L, SPTBN4, and HRH1 — that contribute to negative
effects and related metabolic disorders, which may ultimately
increase the incidence of occupational diseases.

Negative effects are associated with the influence of metal
jons on protein targets through that translates into increased
generation of reactive oxygen species (ROS), which boost
or slow down their expression. Damage to proteins impairs
activity of the enzymes, which raises the level of endogenous
cellular hydrogen peroxides and short-lived ROS, both of which
have a significant effect on lipid, protein, and carbohydrate
metabolism [14]. The MAP3K9 protein discovered in this study
participates in the cascades of cellular responses caused
by changes in the environment. In addition, it is involved in the
signaling pathway triggered by mitochondrial death (including
the release of cytochrome C) and leading to oxidative stress
and apoptosis [15]. The biological functions of another protein,
LAMP?2, are not entirely clear. It is believed to be heavily involved
in the work of lysosomes, including maintaining integrity, pH,
and catabolism. In addition, one of the functions of LAMP2
is to protect the lysosomal membrane from proteolytic enzymes
and methylating mutagens leading to the development
of oxidative stress [16].

Metal exposure also increases the risk of developing
metabolic syndrome characterized by hypertension,
insulin intolerance, central obesity, and dyslipidemia [17].
his effect is considered to be associated with excessive
oxidative stress resulting from the said exposure [18]. As part
of the insulin signaling pathway, the identified protein AKT2
plays an important role in the control of glycogenesis,
gluconeogenesis, and glucose transport [19]. The LDLR
protein mediates endocytosis of cholesterol-rich low-density
lipoproteins (LDL) and thus maintains their plasma levels [20].
A change in the expression of this protein significantly correlates
with growth of the LDL levels, which leads to the development
of atherosclerosis, metabolic syndrome, and steatohepatitis
[21]. The FNDCS3B protein may be a positive regulator
of adipogenesis [22]. However, abnormal adipogenesis
can trigger pathological conditions such as obesity, insulin
resistance, and other metabolic disorders [23].

Diseases of the nervous system are the most common
conditions causing temporary disability among ore miners [24].
The discovered FRRS1L protein is involved in the glutamate
signaling pathway (the main excitatory neurotransmitter) [22].
Increased expression of this protein can lead to excessive
excitability of neurons. Another protein, HRH1, mediates
smooth muscle contraction and increases capillary permeability
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Table 2. The parameters of the intensity change probability dependence models, simultaneous increase of the content of all elements (cobalt, chromium, nickel, copper,

and manganese) in the blood supernatant

Parameters of the model illustrating
L the causal relationship between metal - Indicators of adequacy
Direction of change S Determination - o
. X > The gene concentration in the supernatant and statistical significance
Spot . in protein expression . . : . factor .
Protein name encoding and changes in the intensity of the obtained models
number compared > X
the protein of the protein spot
to the control group
b, b, R F>3.96 p=<0.05
Protein 2 associated Yvith cerebellar cDR2?
degeneration
. . 8507.3 < -3072176.2 <
C d thase 4 CERS4 = —
3 eramide synthase 1 38.8 times 129504 679570 0.43-0.96 5.95<188.43 | 0.001-0.041
Eukaryotic peptide chain release
factor, GTP-binding subunit ERF3B GSPT2
Pegtidyl—prolyl gis—trans PPIL3
isomerase-like 3
Mitogen—gctivateq protein kinase MAP3K9
Kinase kinase 9 11449.7 31943171
< - <
10 1 3.2 times o P 0.46-0.90 6.77 <75.54 | 0.001-0.031
Zinc finger protein 316 ZNF316 16213.4 -74074.2
Transcription factor LBX2 LBX2
HLA leass | histocompat'ibility HLA-A
antigen, alpha A chain
_— . . -6354.7< 57030.1 <
16 Low-density lipoprotein receptor T 23.3 times LDLR _0828.8 2593427 1 0.47-0.95 7.16 < 145.11 0.001-0.028
DnaJ homologue of subfamily C, . —7376.8< 68144.0 < - .
17 member 28 113.4 times DNAJC28 _3195.7 3020105.4 0.47-0.94 6.96 < 129.64 | 0.001-0.030
Lysosomal-associated membrane
lycoprotein 2 LAMPZ -307021.0 <
20 glycoprote 1 5.9 times 929.7 < 1286.2 65884 0.12-0.96 5.67 <217.35 | 0.001-0.044
Zinc finger protein 862 ZNF862
RAC-beta-serine/Threonine protein AKT2
Kkinase ) 1864.8 < —611457.7 < » »
25 1 7.4 times 2551.4 135308 0.44-0.96 6.16 <215.24 | 0.001-0.038
Gasdermin A GSDMA
Cofilin 1 CFL1 .
28 T11.2 times 215;?7675 12?72235?] 3 0.41-0.97 5.68 <221.62 | 0.001-0.011
Uncharacterized protein C100rf62 C10orf62 - . .
Unconventional myosin-Vc MYO5C
. 10269.5 <
29 Member of the BCLAF1 and T 2.1 times BCLAF3 -622.7 < 135.5 451780 1 0.46-0.73 6.42 <21.07 | 0.002-0.035
THRAP3 3 family
. ) . 4725.8 <
32 Histamine H1 receptor T2.9 times HRH1 -412.3< -69.3 197127.0 0.50-0.87 8.14 < 51.47 0.001-0.021
tRNA (adenine(58)-N(1))-
methyltransferase non-catalytic TRMT6E
subunit of TRM6 . 25109 < 26816.7 < w .
33 71.3 times 4491 1 13629211 0.48-0.93 7.21<102.48 | 0.001-0.028
Factor 4 associated with
DDB1 and CUL4 bear4
Eroteln 35 containing thle FNDC3B
fibronectin type Ill domain
X . -701.0 < 16066.4 <
35 Peregrine 1 1.8 times BRPF1 497.14 791429.5 0.54-0.87 9.48 <54.18 | 0.001-0.015
Jupiter rr_\icrotubules associated JPT2
with homologue 2
Transforming growth factor . —2545.3 < 27486.8 < . .
39 beta-1-induced transcript 1 protein 118.7 times TGFB1I1 13440 1044407.3 0.47-0.91 7.22 <80.58 | 0.001-0.028
Beta protein . -3789.4 < 307497 <
40 phospharesyltransferase subunit T11.9 times FNTB 1756.6 1648931.6 0.43-0.97 6.12<219.41 | 0.001-0.038
FRRS1L protein containing
the DOMON domain FRARSIL _4495.1 < 62630.9 <
42 1 3.0 times 7121é 0 29120%81 0.41-0.96 5.48 <214.80 | 0.001-0.047
BRISC and BRCA1-A complex BABAM?2
member 2
Spectrin beta chain,
non-erythrocyte 4 SPTBN4
45 119.4 times 4036.9 < ~1414900.1 < 0.43-0.96 6.02 <169.26 | 0.001-0.040
. - . 5811.8 -31150.5
Protein 11, containing the domain
L : ) ADAM11
of disintegrin and metalloproteinase

by contracting terminal venules. In addition, it promotes
neurotransmission in the central nervous system (CNS)
and thereby regulates circadian rhythms, emotional and locomotor
activity, and cognitive functions [25]. The SPTBN4 protein
belongs to spectrins, scaffold proteins that bind the plasma
membrane to the actin cytoskeleton. They play a crucial role

in determining the shape of a cell, the location of transmembrane
proteins, and the organization of organelles. A change
in the synthesis of SPTBN4 disrupts ion channels in the tissues
of the nervous system by impairing the cytoskeletal system [26].
The HLA complex, which includes the HLA-A protein, serves
as the only link between the immune system and the intracellular
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Table 3. Prediction of negative effects (adverse outcomes) associated with changes in the expression of target proteins induced by high content of metals

in the supernatant

Gene-associated negative effects (adverse outcomes) Protein-encoding genes
Diseases of the immune system HLA-A
Blood diseases HLA-A, FNDC3B
Diseases of the urinary system SPTBN4
Diseases of the nervous system MAP3K9, HLA-A, LDLR, LAMP2, AKT2, FNDC3B, FRRS1L, SPTBN4
Respiratory diseases HRH1
Diseases of the digestive system LDLR, LAMP2, AKT2
Skin diseases AKT2
Diseases of the cardiovascular system MAP3K9, HLA-A, LDLR, LAMP2, HRH1
Diseases of the endocrine system SPTBN4
Cognitive impairment HRH1

state. The expression of this complex causes neuronal effects
in the thalamus and hippocampus, which lead to functional
disorders in the brain [27, 28].

The results of this study underpin the inclusion of proteomic
testing into chemical exposure assessment with the aim
to identify the key molecular points and mechanisms leading
to adverse outcomes, with the ultimate goal of this inclusion
being development of the early prevention measures
for occupational diseases.

CONCLUSIONS

1. Long-term, per-shift exposure to metals (cobalt, chromium,
nickel, copper, and manganese) dispersed in the air of the working
area at concentrations ranging from 0.004 to 0.2 mg/m?®
(up to 4 times the MPC) causes up to a 2.6-fold increase
in the concentration of these metals in the blood supernatant
of workers in the primary occupations involved in underground
mining of copper-nickel ores.

2. The revealed transformation of the proteomic profile
in the workers' blood supernatant—characterized by up
to a 26.3-fold increase in expression in 15 protein spots
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HYGIENIC FACTORS SHAPING POSTURE IN UNIVERSITY STUDENTS
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The basics of student youth health all over the world are ensured by factors of the educational environment and the young adults’ lifestyle. Modeling of such
conditions is possible with comprehensive assessment of the quality and safety of university internal environment, update of modern educational spaces in response
to the students’ need for motor activity and physical exercises. Currently, it becomes increasingly necessary to pay attention to the hygienic factors affecting
shaping proper posture in university students. The main focus is on such aspects, as learning conditions, workplace organization, physical activity, and other daily
habits that contribute to either impairment, or maintenance of healthy posture. There is no need to emphasize the importance of proper workplace organization.
The height of the desk and chair, the level of the monitor, the quality of the furniture and lighting play a key role in maintaining a comfortable and safe body position
during classes. Incorrect organization can result in developing musculoskeletal disorders and postural alterations. Physical activity and regular breaks while learning
are considered important prerequisites for preservation of the students’ musculoskeletal system functional disorders. Students leading a sedentary lifestyle face
the risk of postural alterations. It is recommended short physical exercises and active breaks in the daily routine in order to improve muscle tone and reduce tension.
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TMMIrMEHNYECKUE ®AKTOPbI, BITUAIOLLME HA ®OPMUPOBAHUE OCAHKW Y CTYOEHTOB BY30B
O. 0. MunywikuHa, O. A. Balumakos =
Poccuitckini HaumoHabHbI MCCReaoBaTeNbCKUA MEAVLIMHCKUI YHBEPCUTET nMeHn H. . Muporosa (Minporosckuit yHneepcuteT), Mocksa, Poccus

OCHOBBbI 3[00POBbs CTYAEHYECKOM MOSOAEXMN BO BCEM MMpe 06ecreHmBatoT hakTopbl 0bpasoBaTenibHOV cpeabl v 06pas »Xn3H1 Monodpix noaein. MogenvposaHve
3TUX YCNOBUIA BO3MOXHO MPW MOSHOLEHHOW OLEHKE KadecTBa 1 6e30MacHOCTU BHYTPEHHEN Cpefbl YHMBEPCUTETOB, akTyanmnsaum CoBPeMeHHbIX Y4eOHbIX
NPOCTPAHCTB C Y4ETOM NOTPEOHOCTU 0BYHatOLLMXCSA B ABUraTeNbHOM aKTUBHOCTU 1 (OU3MHECKINX YNPavKHEHNAX. B HacTosiLLee Bpems Bce 6onblue BO3pacTaeT
HeobXoAMMOCTb YAENATb BHUMAHNE MMMeHNYeCcKM (hakTopaM, BIUSIOLLMM Ha (hOPMUPOBaHKE MPaBUIbHON OCaHKN CTYAEHTOB BbICLUMX Y4EOHbIX 3aBefeHI.
OCHOBHOE BHMMaHWE yaenstoT TakM acrekTam, Kak ycroBmus y4ebHOro npouecca, opraHmaaumst pabodero npocTpaHCcTBa, udndeckast akTUBHOCTb 1 Apyrve
eXeaHEeBHbIE MPVBbIYKK, KOTOPblE CrOCOOCTBYIOT MO0 HapyLleHWo, MO0 NoAAepKaHNIO 300POBON OCaHKK. HeT HeobXxoaMMOCTH NMOAYEPKMBATL BAXKHOCTb
npaBubHOM opraHM3aumm paboyero Mecta. Bbicota cTona 1 cTyna, ypoBeHb PacrofioXXEHNsi MOHUTOPA, Ka4ecTBO MeGEeNN 1 OCBELLEHNE UrpatoT KITKoHEBYO
pofb B NoAAepXaHUM KOMMOPTHOroO 1 6e30MacHOro MonoXeHns Tena BO BPEMs 3aHATUIA. HenpaBuibHas opraHvsaums MOXXET NPUBOAMTL K pPadBUTUO
3ab0neBaHnin ONOPHO-ABUraTENbHOrO annapara U U3MEHEHNIO OcaHkW. Prandeckast akTUBHOCTb U PerynspHble NepepbiBbl B y4ebe Takke paccMaTprBaroT
Kak BadKHbIE YCIIOBMSI COXPaHEHNs1 (DyHKLMOHABHOM paboToCNOCOOHOCTH KOCTHO-MbILLIEYHON CUCTEMbI 0By4atoLLmxcst. CTyAeHTbI, BedyLLme ManornoaByKHbINA
06pas XM3HW, CTaNKUBAIOTCSH C PUCKOM M3MEHEHWNSI COCTOSIHUS OCaHKN. PekoMeHOyeTCst BKtoYaTh B PACropsiioK AHS KOPOTKME (OU3NHECKME YNPaXKHEHS

1 aKTVIBHbIE MepepbIBbl 4151 YNYHLIEHUS MbILLIEYHOMO TOHYCA U CHIKEHWS HAMPSHKEHNS.
KnioueBble cnosa: CTyaeHTbl, y4ebHas Mebenb, 0caHKa, MPoMUnakTUHeCKe MEPONPUATUS, (U3NHECKME YIPXKHEHNS, pa3Mep Mebenn, BO3pacTHble OCOOEHHOCT
Bknap aBtopos: O. O. MunywkuHa, O. A. Bawmakos — cbop MaTtepuana, HanmcaHmne crtaTbu.

CobniofeHne aT4ECKMX CTaHAAPTOB: BCE CTYAEHTbI Aanv LOOPOBOLHOE MH(POPMUPOBAHHOE COrlace Ha y4acTve B UCCNeaoBaHn.
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Even in the distant times of the rise of civilization, humanity began
to pay attention to the need for physical activity. Thus, many
of the writings of thinkers that have come down to us contain
ideas and recommendations aimed at maintaining and improving
health. Avicenna wrote: “Those who give up physical exercise
often waste away because their body weakens as a result
of their refusal to exercise”. “Nothing exhausts and destroys
a person more than prolonged physical inactivity”, Aristotle
pointed out [1].

Later Hippocrates wrote: “Gymnastics, physical exercises,
walking should become a part of the daily life of everyone,
who wants to maintain efficiency, health, a full and joyful life”.
In the 1%t century BC, numerous elements of the Tibetan
therapeutic gymnastics theory were shaped [2, 3].

Since the times of the Russian Empire, special attention has
been paid to the health of students, as reflected in the works

of contemporaries. Sources for those years indicate that masters
forced students to sit correctly so that the apprentices would
not develop back pain.

The unique methodological manual “Handbook on Physical
Education Issues” was written by a group of authors as early
as in the 19th century. It states that physical education can
correct hereditary physical disabilities or those acquired under
exposure to environmental factors. The authors paid attention
to posture and the conditions leading to postural alterations.
Even then, the first preventive measures aimed at developing
proper posture were defined. The purpose of the exercises
proposed was to strengthen muscles of the back, upper
and lower extremities, as well as to improve posture [4, 5].

In Soviet times, the attitude towards the issues of developing
proper posture in the younger generation was most positive.
The necessary requirements for the schoolchildren’s positioning
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at their desks, requirements for the design and size of classroom
furniture and other types of learning conditions aimed at preventing
various diseases of the musculoskeletal system, primarily
the spine, were developed.

In the mid-20™ century, in the heyday of modern hygiene,
it was proposed to introduce physical education in kindergartens,
secondary and higher educational institutions. Morning
exercises, exercises before the start of classes, physical
education breaks during theoretical classes were introduced
everywhere; groups of therapeutic physical education
and “introductory gymnastics” were created to strengthen
the back muscles, which contributed to posture improvement.
It was proposed to play various outdoor games during breaks.

In the 21st century, during the period of developing
the technological options to provide large information flows,
it is reported that the planet inhabitants experience severe
emotional overload. Numerous “bloggers” appear on the Internet
offering “health-improving” technologies, often referring to ancient
texts and unconventional types of gymnastics and psychological
techniques, some of which are based on “cleansing” the body,
etc. Prevention of the use of irrational health preservation methods
represents one of the tasks of preventive medicine.

At the current stage of Russia's strategic development,
the issue of preserving and improving the health of the younger
generation is becoming especially acute. This is mostly due
to the persistent trend towards children's health deterioration,
changes in their physical development indicators, and the increase
in the rate of functional disorders [6, 7]. Given this context,
arrangement of physical education in children and adolescents
assigned to the preparatory medical group for physical
education becomes relevant. The main criteria for inclusion
in this group are functional impairment and low physical fitness.
These manifestations pose the risk of developing various
abnormalities in the future.

Posture is the body’s habitual position in space while
standing, sitting and walking. Healthy posture is based
primarily on the properly shaped spine with all physiological
curves (lordosis, kyphosis), tendons and muscles attached
to the vertebrae. The axial skeleton becomes fully mature
by the age of 20-21 years, i.e. during the period, when
the student is senior at the higher educational institution.
The current situation (COVID-19 pandemic and other)
and lifestyle adversely affect the musculoskeletal system health
[6]. The group at risk consists of students attending high
school, secondary vocational education institutions, university
students, whose childhood and adolescence coincided with
the implementation of restrictive measures during the pandemic,
i.e. distance learning in unsuitable premises. The core maturation
is completed in adolescence and early adulthood, when
the students spend most of their time at a desk, not always
maintaining proper body position in space. Learning at home
has made it impossible to comply with the necessary rules
for prevention of various musculoskeletal system abnormalities.
In particular, it has been noted that students listen to lectures,
write notes, and prepare for seminars while lying down or half-sitting.

Thus, the issues of prevention of the musculoskeletal
system abnormalities and the core functional state impairment
during undergraduate studies are relevant and timely when
organizing training of students. The study aimed to assess
the major hygienic factors shaping posture in university students.

METHODS

The study was conducted at the Moscow Pedagogical State
University (MPGU) and the Pirogov Russian National Research
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Medical University (Pirogov University). It involved 276 first-year
medical students and 108 first-year students-teachers. Gender
distribution: 82% females and 18% males in the medical
university, 59% females and 41% males in the pedagogical
university. The research methods were as follows: sociological
(questionnaire survey), hygienic (monitoring, natural hygiene
experiment), statistical methods, literature review. The standard
(GOST) Sutyagin's school stadiometer was used to assess
the furniture match to the student sizes (Fig.).

The line is marked with six growth groups in accordance
with GOST 22046—2016 “Furniture for Educational Institutions.
General Specifications”. Assessment was conducted
in the morning, afternoon and evening hours; the students’
height was measured with their shoes on (in accordance with
the measurement procedure). Statistical processing of the data
obtained involving calculation of relative values was performed
using the StatTech software package (StatTech; Russia).

RESULTS

Distribution of medical students by height showed that three
height groups were the most common: 4, 5, and 6 (Table 1).

Distribution of students-teachers by height showed a similar
pattern. Sizes 4, 4, and 6 also were the most common (Table 2).
Furthermore, the share of students of the 4" size group
is higher in the pedagogical university, than in the medical one
among both females and males.

The data obtained suggest that classrooms must have
furniture of at least three sizes. Furthermore, assessment
of classroom furniture in both Pirogov University and MPGU
showed that there was only group 5 furniture.

The findings have shown that among MPGU students only
68.7% of the female group have the height corresponding
to group 5, while among males only 30.3% correspond
to this group. Furthermore, 63.6% of males have the height
corresponding to the height group 6, and 6.1% have
that corresponding to the height group 4. It is clear that
the classroom furniture does not correspond to the height
of 2/3 of males and 1/3 females.

>k jo
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Fig. Sutyagin's school stadiometer
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Ta6nuua 1. Distribution of medical students by height sizes

Females Males
Height group Share of students (%) Height group Share of students (%)
4 5.3 4 3.2
5 77.2 5 30.4
6 17.5 6 76.4

A similar pattern is reported for the Pirogov University,
where 77.2% of females correspond to the height group 5
and the majority of surveyed males correspond to group 6.
Given the results, the classroom furniture at the Pirogov
University is more in line with the students’ height. Thus,
in 77.2% of females in the medical university and 68.7%
of females in the pedagogical university, the classroom furniture
will have no negative effect on the posture. However, there
are tall girls and short girls studying at the universities (about
30%), in whom the furniture does not correspond to the body
length parameters. This will negatively affect the posture, which
can result in exacerbation of a number of musculoskeletal
system disorders and the development of spinal deformities.

Based on the findings, recommendations for universities
on the selection and order of furniture are provided, along with
individual recommendations for students.

When organizing the educational process, one should
follow the basic recommendations for universities. Classrooms
should have furniture that is appropriate for different height
groups, so that students can choose the most suitable options.
Tables and chairs of the height groups 4, 5, and 6 must
be available. A prerequisite should be that educational
institutions switch to the maximum use of adjustable furniture
ensuring maximum adaptation to the students’ individual
characteristics.

Temporary solutions for individual selection of furniture
include footrests (help maintain the correct angle at the knees
and reduce the load on the lower back), using seat cushions
(this measure increases the height of the seat and provides
a comfortable posture while working), using book or laptop
stands (allow one to raise the work surface, reducing the need
to slouch).

Each person has individual body type features, legs
and arms of different length, different proportions, which
also need to be taken into account when choosing furniture.
The ideal solution is to use adjustable furniture, which allows
one to adjust the height of the table and chair to the student’s
individual parameters. Furthermore, it is also important
to organize the workplace properly: ensure adequate lighting,
proper positioning of the computer monitor, and foot support.

One of the individual recommendations may be to conduct
an ergonomics consultation. Ergonomics specialists can provide
consultations to students, teaching them how to choose
the furniture properly and organize their workspace wisely.

DISCUSSION

The properly selected furniture plays a key role in shaping
the proper posture and prevention of health problems. Furniture

Table 2. Distribution of students-teachers by height sizes

sizes that are not appropriate for the student's height can lead
to muscle tension (incorrect sitting posture causes tension
in the muscles of the neck, back, and shoulders), to the emergence
of pain (constant tension leads to back pain, neck pain, headache),
postural alterations (sitting for a long time on unsuitable furniture
can contribute to the development of stoop, scoliosis, and other
spinal deformities), to poor concentration (feeling uncomfortable
and pain distract students from studying, reducing their
performance).

It should be noted that the learning space ergonomics
and the students' physical characteristics must be properly
matched.

Students with the body length of 160-175 cm and above
are the most common, for whom furniture of the height groups
5 and 6 is suitable. Appropriate classroom furniture is available
for these height groups.

Medical students, as the majority of young adults, usually
fall in the height range that corresponds to the height groups 5
and 6. Female students usually have the height corresponding
to the height group 5, although some exceptions are possible.
Male students are usually higher; many of them fall into
the height group 6. The study has shown that furniture
for the height group 5 only is available in the universities.

It is important to take into account individual differences
between students [8]. There are tall males among the students.
Their body length exceeds 185 cm, so the use of size 5
furniture can cause serious problems. The major abnormalities
developed by such students are as follows: increased kyphosis,
leading to the rounded back development (stoop); head
protraction manifested by pulling the head forward, overloading
the neck muscles and causing headache; muscle tension
in the back and neck resulting in chronic pain; position
of the knees above the pelvis causing blood circulation
disturbances and leading to discomfort in the legs (paresthesia,
etc.). The general discomfort caused by the low desk and chair
often leads to fatigue, decreased concentration and reduced
learning performance. Tall young males are the most vulnerable
group. During the study, when timing their working posture,
they were noted to be in a semi-recumbent position with tilts
to different sides.

Shaping proper posture since childhood makes it possible
to maintain the core, allowing one to properly hold his/her
body throughout the working day, in old age. The time spent
at the workplace, and for the student this is primarily classroom
furniture, consisting of a desk and a chair, increases from
school to the initial years of higher education. The first years
of study at the university are probably the most time-consuming
in terms of the time spent at a desk and studying textbooks.
New learning environment, fundamental disciplines force one

Females Males
Height group Share of students (%) Height group Share of students (%)
4 20.3 4 6.1
5 68.7 5 30.3
6 11.0 6 63.6
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to spend a lot of time mastering the curriculum. Therefore,
the student, being either in the library or in classrooms,
overloads his/her musculoskeletal system with static loads,
and also strains his visual organ. The data of a number
of studies showed that students spent on average 10-11 h
learning during the period of distance learning [8, 9]. When
conducting the questionnaire survey, it was also noted that
10-13% of students showed higher rate of back pain during
learning at home, which they associated with being in a sitting
position. The distance learning at home allowed students
to move away from the basic rules of hygiene of body positioning
at the desk, which immediately affected the condition
of the skeletal and muscular systems [9, 10]. The surveyed
individuals admitted that they often watched lectures
and seminars while lying down or reclining, which resulted
in exacerbation of some chronic conditions. Adynamia,
prolonged time spent at the computer, incorrect posture —
all this led to poor posture, and subsequently to deterioration
of health. Furthermore, some students complained of sleep
alteration and deterioration due to the problems emerging.

According to the research data obtained by E.N. Vavilova,
physical exercises that force active work of the back extensor
muscles and abdominal flexor muscles represent the main
means to prevent postural abnormalities in primary-school-age
children [11]. Professor S.N. Popova points out that physical
exercises should be selected in accordance with the postural
disorder type [11, 12]. It is important to proceed from the fact
that disease prevention is a complex of medical and non-medical
measures of preventive and health-improving nature. Hippocrates
also said that “...the patient, those around him, and all external
circumstances should assist the doctor in his work” [6].
In medicine, prevention is a set of measures aimed at preventing
various diseases and injuries, as well as eliminating risk
factors [13]. Preventive measures represent an important part
of the healthcare system, which is aimed at developing
medical and social activity and motivation for a healthy lifestyle
in the population.
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The main objectives of prevention are as follows:

— prevention of various postural disorders;

— minimization of the effect of various risk factors;

— reduction of the risk of various postural disorder complications;

— slowing down the postural disorder progression;

— prevention of chronicity and secondary disorders;

— reduction of various negative effects associated with
postural disorders;

— general posture improvement [1, 5].

Implementation of preventive measures and following
recommendations will help students maintain proper posture
and high mental performance at all stages of training.

CONCLUSIONS

The properly selected furniture that suits the height and individual
characteristics of students plays an important role in maintaining
their health and performance. Educational institutions must
pay attention to ergonomic issues, providing students with
the opportunity to study in comfortable and safe environment.
The use of furniture corresponding to the height groups 5 and 6,
as well as adjustable furniture, is an important step in this direction.

The use of size 5 furniture by tall students (over 185 cm)
is unacceptable; it can result in serious postural and health
problems. Educational institutions must consider this and apply
measures to provide students with furniture that is appropriate
for their height. Using adjustable furniture is the most effective
solution to ensure comfortable and healthy learning for all students.

Comprehensive and well-organized physical activity can
reduce the likelihood of developing the disease, as well as reduce
the disease duration and accelerate restoration of performance.
However, both in educational institutions and at home,
an effective way to prevent postural disorders is properly selected
furniture. It is necessary to comply with the requirements
and recommendations aimed at shaping proper posture.
Short breaks for performing a set of physical exercises should
be used during long-term loads and prolonged sessions.
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