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LITERATURE REVIEW

PATTERNS OF INFLUENCE OF ELECTRONIC DEVICES ON LIFESTYLE AND HEALTH OF YOUNG ADULTS
Milushkina OYu, Skoblina NA, Markelova SV =2

Pirogov Russian National Research Medical University, Moscow, Russia

High demand for electronic devices used both for educational purposes and during leisure time among the representatives of younger generation is reported.
Inadequate development of skills related to the safe use of electronic devices results in impaired daily routine and eating pattern, impairs the quality and duration
of sleep, contributes to the development of internet addiction, determines the risk of health problems in users, and provides the basis for the development of
prevention programs to be used at the population, group, and individual levels. The paper summarizes the data on the influence of electronic devices on the lifestyle
and health of young adults. The review of scientific papers published in the international and Russian databases (E-Library, PubMed, Cyberleninka) in 2019-2023
is provided. The accumulated knowledge about the adverse effects of electronic devices on health will make it possible to use the findings to search for effective
preventive measures and plan further scientific research.

Keywords: electronic devices, mobile electronic devices, smartphones, tablets, health problems, lifestyle

Author contribution: Milushkina OYu, Skoblina NA — academic advising, manuscript writing; Markelova SV — data acquisition, literature review, manuscript
writing, preparing the article for publication.
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3AKOHOMEPHOCTU BNMUAHUSA SNTEKTPOHHbBIX YCTPOUCTB HA OBPA3 XXU3HU
" 300POBbLE MOJIOA0I0 NOKOJIEHNA

0. KO. MunyuiknHa, H. A. CkobnvHa, C. B. Mapkenosa =

Poccuircknin HaumoHanbHbIM CCnefoBaTensCKii MEAULIMHCKUN yHMBepcuTeT nmenn H. . Muporosa, Mockea, Poccust

OTMEHatOT BbICOKYHO BOCTPEOOBAHHOCTb 3NIEKTPOHHBIX YCTPOWCTB, MCMOSb3yeMbIX Kak B 06pasoBaTesibHbIX LIENsX, Tak 1 BO BPeMSA [OCYra, Cpean NpeacTaBuTenei
MOJIOAOrO MOKONeHUs. HepoctaToyHas chopMMPOBAHHOCTb HaBbIKOB HE30MacHOro MPUMEHEHNSI ANEKTPOHHBIX YCTPOMCTB MPUBOAUT K HapyLLEHWIO pexxuma
OHS U NATaHKS, yXyaLWaeT KadecTBO M MPOAO/KUTENbHOCTL CHa, CMOCOBCTBYET Pa3BUTUIO UHTEPHET-3aBUCKMMOCTH, ONPELEensieT PUCK HapyLLeHMsl 300P0Bbs
nonb3oBaTenei 1 ABNSeTCA OCHOBaHMEM ANs padpaboTky NporpaMm NPOMUNaKTUKA Kak Ha MOMyAsUMOHHOM, FPYNNOBOM, Tak 1 Ha MHAMBMOYaIbHOM YPOBHE.
B cTaTbe 0606LLEeHbI CBEAEHVISt O BIUSHWM SNEKTPOHHbIX YCTPOWCTB Ha 06pa3 XXM3HW 1 300POBbE MOSIOAOMO NOKOSEHUs. MNpeacTaBneH 0630p HayYHbIX cTaTel,
onybMKOBaHHbIX B MEXAYHaPOAHbIX 1 poccuiickinx 6asax faHHbix (E-Library, PubMed, Cyberleninka) 8 2019-2023 rT. HakonneHHble CBeAeHWst O HeraTMBHOM
BNVSHUN Ha 300POBbE ANEKTPOHHbIX YCTPOMCTB MO3BOMAT MCMOMb30BaThb NMOyYeHHble AaHHble A1 novcka 3deKTUBHbIX Mep NPOMUNAKTUKIM, MNaHNPOBaHNSA
[anbHENLNX HayYHbIX MCCNe[oBaHuN.

KntoyeBble cioBa: 3M1EKTPOHHbIE YCTPOVCTBA, MOOUIIbHbIE SNEKTPOHHbIE YCTPOMCTBA, CMaPTMOHbI, NMIaHLLETbI, HapYLLEHUE 300PO0BbS, 06pa3 »XM3HN

Bknapg aBtopos: O. FO. MunyiikuHa, H. A. CkobnmHa — Hay4HOoe pyKOBOLCTBO, HanvcaHune cTaTbu; C. B. Mapkenosa — cbop matepuana, aHanms nutepatypb,
HarnmcaHme cTaTby, NOAroToBKa CTaTby K MyBavKaLwmm.

CobntopeHne aTMHeCcKnX CTaHAapPTOB: VICCrefoBaHe 0A0bpeHO aTn4eck M kommtetom PHVIMY mnvern H. . Miuporosa (npotokon Ne 203 ot 20 gexkabpst 2020 ).

><] Ans koppecnoHpeHunn: CeeTnaHa BanepbesHa Mapkenosa
yn. OctpoBuTaHOBa, A. 1, . Mockea, 117997, Poccus; markelova_sv@rsmu.ru

Cratbsl nonyyeHa: 22.12.2023 CtaTbsi npuHsATa K nevatu: 06.04.2024 Ony6nukoBaHa oHnaiiH: 08.05.2024

DOI: 10.24075/rbh.2024.094

In today's society, electronic devices (EDs) represent an integral
part of daily life, constitute the basis and prospects of the
development of multiple industry sectors and spheres of activity.
EDs having a significant impact on lifestyle not only contribute
to rearrangement of social communications, but also create
additional health risk. Young adults constitute a specific group
of users using EDs both for educational purposes and during
leisure time, having limited experience of offline communication,
and vigorously drawn into the space of Internet from an early
age [1, 2].

The distance learning ensuring varying contributions
to the aggregate training program for students studying at the
general, professional, and secondary educational institutions
represents the most vivid example of the ED introduction into
the educational system.

Scientific literature provides data on the impact of distance
learning technologies on the health and lifestyle of schoolchildren

and students, describes the risk factors of health problems
related to noncompliance with the rules for safe use of EDs
during training and leisure activities, shows the relationship
between health problems and the conditions and mode
of using EDs [3-6].

The analysis of findings can provide the scientific basis
for the development of preventive measures aimed to reduce
health risks in the younger generation; it will make it possible
to identify relevant directions for further research. Our aim was
to summarize the acquired knowledge about the influence
of EDs on the lifestyle and health of young adults.

The review of scientific papers published in the international
and Russian databases (E-Library, PubMed, Cyberleninka)
in 2019-2023 was conducted.

The majority of papers are focused in assessing the
features of lifestyle and health of individuals using EDs. This
research area is complex due to multifactorial effects of EDs.
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The ED type (stationary, mobile) and model can be considered
the risk factors of health problems, along with the duration
and frequency of using ED, type of activity (using mobile
telephony, social media, visiting websites, watching videos,
screen reading, gaming). Working conditions (luminance
level, workplace ergonomics, presence of background noise,
using headphones, etc.) are additional risk factors that are not
directly related to EDs. The user’s personal preferences (place
and time of operation, applications and ED settings used, etc.),
awareness of the rules for safe use, and the development
of useful skills have a significant effect. All the above create
a hard-to-predict model for determination of the health risk
associated with the use of EDs [7-12].

Numerous studies are focused on assessing the impact
of using EDs on the emergence of eye disorders and their
prevalence among young adults.

Deterioration of vision in students attending educational
institutions throughout 20 years is observed. A significant
decrease in visual acuity (p < 0.05) is observed in today’s
schoolchildren during their middle grades; the decrease in the
reserve of relative accommodation is observed in the first-years
just starting their systematic school training. This suggests
depletion of adaptation. The structure of myopia and its
prevalence among students have been studied [13-16].

The ED technical characteristics, specifically the features
of use affecting visual perception of information from the screen,
that result in eye fatigue, development of functional impairment
and eye disorders, have been identified [17-18].

Information has been obtained about the significant effect
(o < 0.05) of the conditions and mode of using mobile EDs
(MEDs) on the development of computer vision syndrome (CVS):
use at night, less than 40 min before sleep, with local lighting,
at a distance less than 30 cm from the eye. It has been shown
that the time on ED, insufficient illuminance level, simultaneous
use of EDs (two or more), use of ED in an inappropriate location
(in transport), as well as noncompliance with the principles
of eye care, specifically working without interruptions for rest
and eye exercise, inadequate working posture (sitting in a chair,
lying), lack of the day “free from smartphone” during the week,
have a significant effect on the emergence of functional eye
disorders (p < 0.05) [19].

The correlation (p < 0.05) between the visual acuity
decrease in students and the duration of ED use (total daily and
continuous use) has been revealed [20-21].

The duration of continuous MED use significantly increases
with the child’s age to reach its maximum in his/her student
days and exceeds the hygienic standard set for the use
of tablet [22] 2-fold in primary school students, 3-fold in high
school students, almost 5-fold in senior school students, and
7-fold in university students. The duration of ED use causes
untimely organization of breaks for rest and eye exercises,
impaired food intake regime, determines the level of physical
activity, contributes to the later bedtime, reduced sleep
duration, etc. [23].

The online engagement of the youth is a serious problem.
Students spend more than 4 h per day on social media, and
every second student uses three social media or more. The
frequency of browsing social media exceeds 20 times per day
in every third student. The lack of access to social media causes
stress in every seventh student. Spending large amounts
of time on social media and the prolonged lack of access
to social media result in the development of psycho-emotional
disorders that can be manifested by sleep disorders, increased
irritability, and the development of addiction. The relationship
between the development of internet addiction and the time
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on social media exceeding 2 h per day has been demonstrated
from the perspective of evidence-based medicine [24-26].

The problem of safe ED use is related to low population
awareness of the health risks emerging when using EDs. Only
70% of senior school students, 75% of university students, 80%
of parents and teachers adequately estimate or overestimate
the risk associated with the ED use. Furthermore, not all
of them are aware of the rules for safe use of ED and put these
rules into practice [27-31].

The wrong skills of using EDs pose potential health risks.
For example, musculoskeletal dysfunction is associated
with the prolonged static posture maintained when using
smartphones and tablets. The data has been acquired that
suggest the relationship between using the ED for two or more
hours per day and obesity [32].

Spectral composition of the light emitted by smartphones
is recognized as disturbing the process of melatonin secretion,
which results in difficulty falling asleep, decreases sleep
duration, causes nocturnal awakenings, worsens the overall
quality of sleep [33].

Moreover, the light emitted by the ED screens alters
accommodation, affects pupil diameter and cognitive functions,
changes the sleep-wake pattern, and has a potential toxic
effect caused by lipofuscin accumulation on the retina [34].

Multiple reports contain the results of studying the effects
of electromagnetic waves on the users’ health. However,
the emergence of new MED models and data transmission
technologies (wired, wireless), improvement of the mobile
network generations (3G, 4G, 5G), increase in the number
of transmitter units, placement of these units in the zone that
is most close to users (in educational institutions, residential
areas) determine the need for further research focused
on the effects of electromagnetic waves emitted by the new-
generation EDs on health. Thus, there is currently no consensus
on the health effects of 5G mobile network [1, 34].

Assessment of the effects of non-ionizing, non-thermal
electromagnetic waves on the body allowed the researchers
to draw a conclusion about their effects on the homeostasis,
endocrine and reproductive functions, fetal development and
embryo survival, sperm quality [1, 35].

The researchers face the challenge of differentiation between
the degree of the health effects of electromagnetic fields created
by MEDs on the one hand and the nature of the browsed content,
conditions and mode of using MED on the other hand [35-36].

The analysis of the characteristics of user’s communication
with MED (screen time, call duration, evening use) is conducted [37].

The researchers suggest the need for multifactorial analysis
of the effects of using MEDs on cognitive performance and
the ability to navigate in space as performance indicators
of different brain hemispheres [38].

The regulatory and methodological documents that are
in force in Russia (p. 3.5.3 of SanPiN 2.4.3648-20) prohibit
the use of MEDs for educational purposes [39]. In November
2023, the State Duma accepted amendments to the Federal
Law dated 29 December 2012 Ne 273-FZ “On Education
in the Russian Federation” prohibiting the use of mobile phones
at school, including during breaks [40]. A similar initiative
is being implemented by the Government of Sweden through
preparation of the bill on the prohibition of using MEDs
by students at school during both lessons and breaks [41].

According to the methodological guidelines on ensuring
sanitary and epidemiological requirements in the implementation
of educational programs involving the use of e-learning and
distance learning technologies approved by the Chief State Sanitary
Physician of the Russian Federation on 29 August 2023 (MR
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2.4.0330-23), it is recommended to use wired data transmission
systems for connection of peripheral devices. It is not recormmended
to use a wireless data transmission system [42].

CONCLUSION

Thus, the acquired knowledge about the negative effects
of electronic devices (EDs) on lifestyle, daily routine, sleep quality,
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ESTIMATION AND ANALYSIS OF SMOKING, THE HARMFUL HABIT OF MEDICAL STUDENTS
Libina I, Chernykh NYu, Melikhova EP=, Skrebneva AV, Fertikova TE, Vasilyeva MV, Khatuaev RO

Burdenko Voronezh State Medical University, Voronezh, Russia

In modern society, smoking is one of the most common harmful habits. The issue of smoking among medical students and the ways to address it are particularly
relevant. The study was aimed to identify the priority factors contributing to smoking as the main harmful habit. We performed a cross-sectional study of 254
students using the tailored questionnaire, D. Horn test, and Fagerstrom test. The data obtained were processed and analyzed using the mathematical statistics
methods. The findings have shown that 68.4% of students are smokers. The majority of students report negative health effects of smoking: 45% of students
complain of cough, 38% complain of mucus, 52% complain of the decrease in physical endurance. Furthermore, low motivation for smoking cessation has been
revealed in the majority of respondents. Vaping turned out to be the smoking type most popular among students, and the majority of respondents believe that
it is harmless. The identified predominant types of smoking behavior (“support”, “craving”) suggest emotional stress. The correlation between the students’ anxious
emotional state and the frequency of smoking has been found (r = 0.79). Learning problems and emotional stress are the priority factors contributing to smoking
as the main harmful habit of students. Thus, the issue of smoking should be considered both in medical-biological and socio-psychological aspects. It is important
to shape health-saving behavior in students through hygienic training and education.
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OLIEHKA 1 AHANN3 KYPEHUA — BPEOHOW NMPUBbLIYKU CTYAEHTOB MEAULMHCKOIO BY3A
V1. V. NnbunHa, H. KO. Yephbix, E. . Menuxoa B9, A. B. CkpebHeBa, T. E. ®epTukosa, M. B. Bacunbesa, P. O. XaTyaes

BopoHexxckuin rocyaapCTBEHHbI MEOVILMHCKI YHMBEPCUTET UMeHn H. H. Bypaerko, BopoHex, Poccns

B coBpemeHHOM 0bLLIECTBE KypeHUe SBMSETCS OAHON 13 Hanbosiee pacnpocTpaHeHHbIX BPeaHbIX MpyviBbldek. OCOBeHHO akTyasibHbl Mpobiema KypeHns cpeau
CTY[EHTOB MeAULHCKOro By3a 1 MyTv ee peLlenus. Liensio nccnegosanus 6b110 BbISBUTL MPUOPUTETHbIE hakTopbl, CMOCOOCTBYIOLLIME (DOPMUPOBAHWIO KYPEHS
Kak OCHOBHOW BPeOHOM NMpuBbI4KK. [poBeaeHO OOHOMOMEHTHOE McCnefoBaHne 254 y4allmxcs ¢ MPUMEHEHNEM CreLmanbHO Pa3paboTaHHOM aHKETbI, aHKETbI
L. XopHa 1 Tecta ®arepctpema. MonyyeHHbln MaTeprian obpabotany 1 NpoaHanM3npoBav, NMPUMEHNB METOObl MaTeMaTUYECKON CTATUCTUKN. PeaynstaTsl
1ccnefoBaHvs nokadanu, YTo KypsT 68,4% yyalmxcs. BonbLUMHCTBO CTYAEHTOB OTMEHYaloT OTpULaTENbHOE BIUSIHWE KYpeHWst Ha 300poBbe: 45% CTyaeHToB
»KanyloTcs Ha Kalenb, 38% — Ha MOKPOTY, 52% — Ha yxydLLeHne (Pr3n4ecKomn BIHOCIMBOCTW. [pyn 9TOM Y OOMbLLMHCTBA PECMIOHAEHTOB BbISBIEH HU3KMIA YPOBEHD
MOTVBaLMN K OTKady OT KypeHus. CambIM NOMnynsipHbIM CPeamn CTYAEHTOB BUAOM KYPEHUS OKa3auICs BEMMUHT, MpY 9TOM GOMbLUMHCTBO OMPOLLEHHbIX CHMTAOT
ero 6e3BpedHbIM. BbisiBneHHble npeobnafatoLLme TUMbl KypUTENbHOro MOBEAEHNS («MOAAEPKKa», «KavkAa») CBUAETENbCTBYIOT 06 3MOLMOHAIBHOM HaMPSXKEHNN.
O6Hapy»keHa KOpPPENALMOHHas CBSI3b MEXY TPEBOXHBLIM IMOLIMOHAIbHBIM COCTOSHMEM YHALLMXCA 1 HacTOTOM KypeHust curapeT (r = 0,79). TpropnTeTHbIMM
chakTopamm, cnocobCTBYIOLLVIMI (HOPMUPOBAHMIO KYPEHUSI Kak OCHOBHOW BPEAHOW MPUBbLIYKY CTYAEHTOB, SABNAOTCS NMPOBIEMbI C y4e60i 1 aMOoLMOHaNbHOe
HanpskeHvie. Takvm 06pa3oM, paccMaTpuBaTte NPOBAEMyY KypeHUsi HeOOXOAMMO Kak B MeANKO-OMONOrMHECKOM, Tak 1 B COLaIbHO-MCKXONOrMYECKOM acnekTe.
BakHo hopmmpoBaTh y CTyAEHTOB 300poBbecOeperatoLLee NOBEAEHE MOCPEACTBOM MINEHNYECKOrO 00Y4EHNS 1 BOCMITaHMS.

KntoueBble cnoBa: KypeHue, 300poBbe, CTYAEHTbI, ANEKTPOHHbIE CUrapeTbl, 3A0P0BbIM 06Pa3 »U3HN, MPOMUNaKTVKa
Bkniap aBTOpOB: BCe aBTOPbI CAENaNM SKBUBANEHTHBIN BKNaf, B NMOArOTOBKY MyGivKaLum.

CobniofieHne 3TUHECKMX CTaHOApTOB: MPOBEAEHHOE VICCBNoBaHe COOTBETCTBOBANIO TPEBOBaHNAM BUOMEANLIMHCKON STVKU. MCbMEHHOe [0GPOBOMBHOE
MHDOPMUPOBAHHOE COrTIacue GbI0 MOMYHEHO OT KaXKAOMO YHaCTHIKA NCCENOBaHYS.

<] Onsa koppecnoHaeHuuun: EkatepuHa NetposHa Menmxosa
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Speaking of healthy lifestyle as a societal norm, Viadimir Putin,
the President of the Russian Federation, emphasized that
health should be the center of the healthcare system. At the
same time, insufficient knowledge about the healthy lifestyle
can lead to the spread of harmful habits, causing irreparable
harm to health. Smoking remains a harmful habit that is most
prevalent among students. Sociologists note that almost every
second young adult in Russia smokes. The age of nicotine use
initiation is 14.2 years in males and 14.6 years in females [1].
About 68% of adolescents have tried smoking at least once.
There is a steady upward trend of the number of smoking
students from the first year to the last one. Males twice more
often become smokers, than females [1-6].
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Not only the number of smokers, but also the rate
of smoking-related diseases grows every year. The highly
toxic, carcinogenic tobacco smoke increases the risk
of the diseases affecting all organs and systems of the human
body, determining the extraordinary damage of using tobacco
products [7-10].

The use of e-sigarettes, vapes becomes more and more
popular among the youth, which raises concerns of various
healthcare system structures and the public due to potential
harmful health effects. Many young adults believe that vaping
is less harmful than conventional cigarette smoking, as well as more
fashionable and socially acceptable. However, e-cigarettes have
a more prominent negative effect on the health status than
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conventional cigarettes. The sequelae of using e-cigarettes,
vapes are still poorly understood. However, we know that
a couple of cigarettes contains more than 30 harmful substances,
including diacetyl causing the deadly “popcorn lung”. More
than 70% flavorings for vapes contain diacetyl. Bronchiolitis
obliterans resulting in the scar formation and narrowing
of bronchioli is developed after inhaling this substance with fruity
smell. The other toxic substance contained in the vaping fluid,
propylene glycol, has cumulative properties. It causes allergy,
impairs the kidney and liver function. When heated, propylene
glycol and glycerin yield acrolein and formaldehyde having
irritant, allergenic, mutagenic and carcinogenic properties.
The vape flavorings also cause allergic diseases of the upper
respiratory tract and bronchial asthma.

The researchers have not yet managed to substantiate
the harm of vaping to human health. Some authors argue
that vaping has a harmful effect on the body [11], the other,
in contrast, report weaker effects on the body compared
to tobacco smoking [12, 13]. The lack of rationale for harmful
effects of vaping can result in psychological vape addiction that
is developed extremely fast by the youth.

The prevalence of smoking among students, popularity
of using e-cigarettes, vapes, and hookahs, especially among
future doctors, constitute a serious medical and social
problem. Young adults fail to consider the consequences
of smoking, which, in turn, dictates the need for hygienic
training and education, promotion of health-saving behavior
[14-17].

Education of the negative attitude to smoking, shaping
healthy lifestyle in students are priority components of the
system of education in the medical university and an important
direction of professional training of physicians, whose
responsibilities include preventive work with the population,
particularly prevention of deviant behavior among young adults
[18-23].

Smoking is a harmful habit, which can and should be influenced
as early as possible, in young adulthood, since smoking cessation
can resuce the risk of a number of serius medical conditions.

The study was aimed to identify the priority factors
contributing to smoking as the main harmful habit of students.

METHODS

The cross-sectional study performed in the fall semester
(November 2023) involved students of the Burdenko Voronezh
State Medical University. A total of 254 people were enrolled
(151 females and 103 males). We performed anonymous
polling of the 2"-year medical students, whose average age
was 19.1 + 0.3 years. The tailored questionnaire contained
questions regarding motivation for smoking, frequency
of using cigarettes, knowledge about harmful effects of smoking.
The D. Horn test was used to determine the type of the students’
smoking behavior (“stimulus”, “fiddle”, “relaxation”, “support”,
“craving” or “reflex”). The Fagerstrom test was used to estimate
the nicotine addiction degree.

To determine prioritisation and gender-related differences
in smoking, the group of students was divided into two samples
(males and females). The required sample size had not been
previously defined.

The data acquired were processed and analyzed using
the mathematical statistics methods. Statistical analysis
of the results was performed using the MyOffice 2022 software
package (New Cloud Technologies; Russia). Comparison
of sample means was performed using the Student’s t-test
for independent samples with subsequent determination

of statistical significance (p-value). The correlation was
considered to be significant at p < 0.05. The correlation
between the respondents’ psychophysiological indicators and
the prevalence of smoking was derermined using the Pearson
correlation coefficient (r).

RESULTS

The results of anonymous polling have shown that 68.4%
of surveyed students smoke, among them 78.4% smoke
regularly. Furthermore, at the time of the questionnaire survey,
the number of cigarettes consumed by one respondent was
12.3 + 0.4 cigarettes per day, while a year ago the students
consumed on average 10.3 = 0.4 cigarettes per day, i.e.
the smoking intensity increased by their 2" year.

The age of smoking initiation in students was 13 + 1.2
years. The students started smoking due to the following
reasons: “friends were smokers” — 21%, “to cope with
stress/due to learning problems” — 73%, “to look older” —
17%, “out of curiosity” — 12%.

The prevalence of smoking was 71% in male students
and 59% in female students.

The analysis of the students’ health status subjective
assessment has shown that students who smoke more often
complain of cough (45.2%), mucus (38.3%), vertigo (33.8%),
fatigue (12.3%). The majority of students (87.5%) have noted
that in general smoking has a negative impact on their health.

Students believe that the most significant negative health
effects of smoking are as follows: the decrease in physical
endurance that also manifests itself when participating
in sports, dancing (52.5%); slower recovery after exercise and
aesthetic defects (yellow teeth and skin) (68.1%). Shortness
of breath and chest pain following physical exertion have been
reported in 76.5% of students who smoke.

Today, vaping becomes more and more popular among
students. The questionnaire survey results have shown that
78.3% of students who smoke use vapes, and only 16.3%
note that this smoking type presents a health risk. However,
e-cigarettes have a more prominent negative health effect
than conventional cigarettes [11]. According to the findings,
83.7% of respondents believe that vapes are less harmful
than conventional cigarettes. The main factors contributing
to the increase in the prevalence of vaping among students are
as follows: possibility of smoking indoors, no tobacco smell,
lower consumption of conventional cigarettes, fashion.

Furthermore, hookah smoking has become widespread
among students, which can be considered as one of the conditions
contributing to shaping harmful habits. According to the study
results, about 36% of surveyed students smoke hookah, but
the smoking rates of males and females are different. Regular
hookah smoking means inhaling significantly more smoke
compared to the cigarette smoking. The surveyed students’
opinion about the issue is incorrect. They believe that hookah
is less dangerous than cigarettes and that it is easy to stop
smoking hookah.

The reasons why young adults smoke hookah vary. They
mostly smoke for fun (57.1%), to relax (74.3%) or simply out
of curiosity (12.5 %) and for company (18.2%).

The survey of students who smoke made it possible
to determine their smoking behavior type. The study revealed
several types of smoking behavior. The “stimulus” type was
found in 19.1% of surveyed students. Smokers with this type
had a high degree of psychological addiction to cigarettes.
The second type (“fiddle”), when a person smoked very little,
for company, in social situations, was found in about 8.7%
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of respondents. The “relaxation” type was typical for about
13.8% of surveyed students. About 53.5% demonstrated
the “support” type associated with the situations of anxiety,
emotional stress, feeling uncomfortable. They smoked
to stop the rage, overcome shyness, gather the courage,
sort things out. Young adults view smoking as a means for
reducing emotional stress. The “craving” type is found in 3.6%
of respondents. This smoking type is associated with physical
addiction to tobacco. About 1.3% of surveyed students are not
aware of the reasons for their smoking and often do not notice
the fact of smoking. The sixth type, “reflex”, is typical for these
students.

The “support” smoking behavior is typical for more than
a half of surveyed males and females. Furthermore, the “fiddle”
and “relaxation” behavior is reported in girls, while the “craving”
and “stimulus” types are reported in boys.

Determination of the degree of nicotine addiction among
students who smoked revealed medium degree of nicotine
addiction in 27.2% of respondents; 61.6% had low degree
and 11.3% of students had high degree of nicotine addiction.
The highest degree of nicotine addiction was reported in males.
The students having a high degree of nicotine addiction noted
increased irritability, absent-mindedness, general apathy during
the long breaks between using cigarettes.

The students’ nicotine addiction was significantly correlated
to the age of smoking initiation. Furthermore, the younger was
the age of smoking initiation, the stronger was the nicotine
addiction (r = 0.63).

Moreover, we found a correlation between the students’
anxious emotional state and the frequency of smoking
cigarettes (r= 0.79).

The Fagerstrom test results showed low motivation for smoking
cessation in 80.4% of students.

DISCUSSION

The findings are consistent with the results reported by other
researchers. Thus, a number of researchers highlight smoking
among young adults as a risk factor of pulmonary and
cardiovascular disorders, attaching great importance to prevention
of the spread of smoking across students and to the overall health
culture [18, 21]. The other researchers note that it is necessary
to carry out information and preventive work, talking about
the dangers of smoking, provide support and assistance to those
who want to get rid of this habit, as well as to create conditions
for a healthy lifestyle and prevention of nicotine addiction in order
to reduce harmful effects of smoking on medical students 8, 17, 19].

According to the results of selective social surveys,
the prevalence of smoking among schoolchildren is 20-40%.
The prevalence of smoking in Russia varies depending
on the region [6, 22].

It has been shown that noncompliance with a healthy
lifestyle, tobacco smoking contribute to the increase in young
adult morbidity and determine the need to search for new ways
to address the issue [23].

According to a number of researchers, the factors
contributing to involvement in smoking include communication
with smokers, low hygienic culture, lack of desire for learning
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and poor academic success, personality and psychological
traits, insufficient awareness of the effects of smoking, poor
financial situation. Women's smoking differs from men's
smoking in that it is less intense, has a later onset, and is more
influenced by the degree of financial security [2].

Vaping has become extremely popular among young
adults. Respondents believe that the main reason is that this
type of smoking is harmless. However, e-cigarettes, vaping can
have a more harmful effect on the body, which is confirmed
by the data provided by the Center for Hygienic Education
of the Population of Rospotrebnadzor.

CONCLUSIONS

Smoking is a significant risk factor for the health of student
youth. The results of the study show that smoking as a harmful
habit is found in 68.4% of students. The majority of students
note that in general smoking adversely affects their health, 45%
complain of cough, 38% of mucus, 52% report decreased
physical endurance. However, low motivation for smoking
cessation is reported in 80.4% of respondents.

The most popular type of smoking has been determined,
which is vaping (78.4% of students who smoke; the majority
of them believe that this smoking type is harmless). High
degree of nicotine addiction has been revealed in 11.3%
of respondents, and the degree is significantly correlated
to the age of smoking initiation (r = 0.63).

It has been found that stress and learning problems
representthe common causes of smoking initiation (73%). We
have revealed a correlation between the students’ anxious
emotional state and the frequency of smoking cigarettes
(r=0.79). The identified predominant types of smoking behavior
(“support”, “craving”) indicate the students’ emotional stress
and maladaptation.

The priority factors contributing to smoking as a harmful
habit include learning problems and emotional stress.

Thus, the issue of smoking should be considered both
in medical-biological and socio-psychological aspects. Quitting
harmful habits and taking care of health should become parts
of the young specialist's image, qualitative characteristics
of any professional, especially the future physicians.
It is necessary to create an education and training system
for physicians and students in terms of combating nicotine
addiction and other harmful habits, form a proactive approach
to the issue.

The amount of work on medical prevention, hygienic
education, training and formation of a healthy lifestyle
among young adults in educational organizations needs
to be increased. The hygienic training of students should
be organized considering the existing risk factors.

Conducting debates, competitions, seminars, festivals,
clubs, scientific and educational student events of various
formats, discussion and dialogue, support and mutual
understanding represent the important aspects of shaping
a professional worldview of the physician, who will take care
about his/her own health and the health of patients. It is necessary
to introduce specialized health-preserving and health-shaping
courses at all levels of professional medical education.
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Anthropogenic impact on the biosphere has become one of the major factors dictating the conditions of our existence on the Earth. The study was aimed
to perform comparative analysis of the rate of cytogenetic alterations, indicators of proliferation and destruction of the nucleus in the vaginal epithelium reflecting
the reproductive health status of pregnant women aged 26-33 years living in conditions of radioactive, chemical and combined contamination of the territories
of Bryansk Region. Cytogenetic status of 80 pregnant women divided into four groups, 20 individuals per group, was assessed using the micronucleus test.
The rate of cytogenetic alterations, indicators of proliferation and destruction of the nucleus in the vaginal epithelium of pregnant women living in the environmentally
disadvantaged territories was 1.9-4.9 times higher (o < 0.001) compared to that in women living in the environmentally safe (control) districts. The combined effects
of radioactive and chemical contamination resulted in the significantly higher rate (increase from 12.8 to 81.4%) of cells with micronuclei, nuclear protrusions,
binucleated cells, as well as cells with karyopyknosis and karyolysis compared to the effect of only one pollution factor. The findings are likely to show synergy
of the effects of radiation and chemical factors on the cytogenetic status of pregnant women.

Keywords: pregnant women, cytogenetic alterations, vaginal epithelium, micronucleus test, chemical pollution, radioactive contamination, combined
contamination, Chernobyl! disaster, Bryansk region

Acknowledgements: the authors would like to express particular gratitude to O.M. Gavrilova, obstetrician-gynecologist at the Bryansk City Hospital Ne 1,
for assistance in biomaterial collection.

Author contribution: Domakhina AS — search for literature, statistical analysis, manuscript writing, manuscript editing and discussion; Korsakov AV — literature
review, study concept and design, interpretation of the results, approval of the final version of the article; Troshin VP — data analysis and interpretation, manuscript
writing, editing and discussion; Pivovarov YuP, Korolik VV — data analysis and interpretation, manuscript editing and discussion.

Compliance with ethical standards: the informed consent to collection of biomaterial during screening and clinical data processing was obtained from all patients.

><] Correspondence should be addressed: Alexandra S. Domakhina
Bulvar 50 let Oktyabrya, 7, Bryansk, 241035, Russia; domahinasasha@yandex.ru

Received: 05.02.2024 Accepted: 10.04.2024 Published online: 25.06.2024
DOI: 10.24075/rbh.2024.096

CPABHUTE/IbHbIN AHAJINS LIUTOMEHETUYECKOIO CTATYCA BEPEMEHHbIX XXEHLLIVH, MPOXXUBAIOLLIMX
HA TEPPUTOPUAX PAODUALIMOHHOIO, XMNYECKOIO N COMETAHHOIO 3AIrPA3HEHUA

A. C. JomaxuHa'™, A. B. Kopcakos?, B. M. TpotuvH!, HO. M. Mueosapos?, B. B. Koponmnk?

" BpsAHCKUIN roCyAapCTBEHHbIN TEXHUYECKWIA yHBEPCUTET, BpsHek, Poccns
2 POCCUNCKMIA HALMOHabHBI UCCNEA0BATENBCKUIN MEAULMHCKUA yHBEpcuTeT nmeHn H. W, Mnporosa, Mockea, Poccusi

TexHoreHHoe 3arpssHeHne brochepbl Pas3MYHOR MPUPOAbI CTANI0 OAHUM M3 3HAUMMbIX (DaKTOPOB, AVKTYIOLLWM HaM YCNOBMS CyLLIECTBOBaHVA Ha 3emne. Liensto
HaCTOSALLEro uccnefosaHns 6bi10 MPOBECTY CPABHUTENbHbIN aHaIMS3 YaCTOTbl LIUTOrEHETUYECKIX HapyLLIEHWIA, nokasaTenei nponmdepaumn 1 AeCTpyKUmW sapa
BO BfIara/IMLLHOM 3MUTENNM, OTPaXKAIOLLIN COCTOSHME PENPOAYKTUBHOIO 3[0P0BbS 6ePeMEHHBIX XXEHLLUWH 26—-33 NET, MPOXMBAIOLLIX B YCIOBUAX PAAMALIMOHHOTO,
XVIMUHECKOrO U COYETAHHOIO 3arpsidHeHns Tepputopuii bpsHekon obnactu. LintoreHetnyeckuin ctatyc 80 6epeMeHHbIX »KEHLLWH, PasfeneHHbIX Ha YeTbipe
rpynnbl no 20 YenoBek, MCCnefoBamm ¢ MOMOLLIBIO MUKPOSIAEPHOrO TecTa. YacTota LMTOreHeTUHECKX HapyLLIEHWIA, NokasaTtenen nponvepauyv 1 AeCTpyKLMm
a4pa BO BRaramwHOM 3MUTeNMm 6epeMEHHbIX XEHLLMH, MPOXMBAIOLLMX Ha SKOMOrMHYECKM Hebnaronoy4Hbix Tepputopusx, B 1,9-4,9 pasa sbiwe (p < 0,001),
YEM Y MPOXKVBAIOLLMX B 3KOMOrMHEcKy 61aronony4Hbix (KOHTPOSbHBIX) parioHax. CoveTaHHOe BMSHUE PafMOaKTVIBHOTO U XMMUYECKOrO 3arpsisHeHst cTano
NPUHMHON 3HAYMMO B0ree BbICOKOM YacToTbl (yBenuyeHve ¢ 12,8 0o 81,4%) KNeTOK C MUKPOSiApaMu, MPOTPY3UIA, ABYSAEPHBIX KNETOK, KNETOK C ABOMHbLIM SAPOM,
a TaKkke KJIETOK C KapMOMMKHO30M U KapUOMM3NCOM Y BEPEMEHHbIX XXEHLLMH MO CPaBHEHWIO C BANSHMEM TOSIBKO OAHOIO dhakTopa 3arpsiHeHus. MonydeHHble
pe3ynbTaThbl, Mo BCE BEPOSTHOCTU, YKa3blBalOT Ha CUHEPreTUYECKWA XapakTep AeNCTBYS paaviaLoHHOMO 1 XMMUYECKOro (hakToPOB Ha LITOreHETUHECKIIA
CTaTyC 6epeMEHHbBIX YKEHLLIMH.

KntoueBble cioBa: 6epemMeHHbIe XKEHLLMHbI, UMTOreHETUYECKNE HapYLUEHWS, BRarafnLLHbIA SNUTENNA, MUKPOSAEPHbI TECT, XMMUYECKOe 3arpsisHeHue,
paroaKTUBHOE 3arpsisHeHne, coHeTaHHoe 3arpsisHeHne, YepHoObinbckas katacTpoda, BpsHekas obnacTs
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Numerous pollutants of various nature constantly worsen
the environmental situation, causing irreparable harm to public
health [1-3].

Anthropogenic impact on the biosphere has become one
of the major factors dictating the conditions of our existence
on the Earth. Serious radiation accidents and disasters of the late
20" and early 21" centuries (Kyshtym, Windscale, Leningrad,
Three Mile Island, Saint-Laurent-des-Eaux, Chernobyl, Fukushima)
brought large amounts of anthropogenic radionuclides into
the biosphere [3, 4-0].

As a result of the Chernoby! disaster that happened 37 years
ago, large territories, where more than 5 million people lived,
were contaminated [5]. The radioactive contamination density
to the greater extent determined by cesium-137 ("*’Cs) and
strontium-90 (*°Sr) will remain radiologically significant for many
decades [7].

Today, 309,000 people reside in the radioactively contaminated
territories of the Bryansk region [8].

Radioecological monitoring of the Bryansk Region shows
that the density of soil contamination with ¥’Cs and °°Sr
in the South-Western territories (SWT) exceeds the permissible
exposure limits (criteria for classifying territories as radioactively
contaminated areas) [9], and the cumulative effective radiation
doses of the population vary from several mSv to hundreds
of mSv 37 years after the accident [10].

The environmental situation in the Bryansk region is also
complicated by chemical pollution of the environment due
to the work of industrial enterprises and the growing number
of vehicles. According to official figures, in recent years, an increase
in emissions of air pollutants, mostly of carbon monoxide (CO)
and volatile organic compounds (VOCs) has been reported
in the Bryansk region [11]. Such environmental situation
causes deterioration of public health and makes the issue
of environmental pollution a priority for the healthcare system
of the region. Furthermore, it is important to note that in some
territories of the Bryansk Region population is exposed to the
combined effects of radioactive and chemical pollution, which
leads to the massive increase in morbidity rate [12].

The described unfavorable environmental conditions
in the Bryansk Region lead to the increase in the number
of mutagenic factors. These can pose a real threat reflected
in the increase of the population burden and the changing rate
of mutation [13]. It was found that the index of cytogenetic
alteration in residents of large cities is 2.0-2.4 times higher
than that in rural population [14], however, pregnant women
still represent the group that is most susceptible to the effects
of adverse environmental factors [15-19]. According to the literature
data, air pollutants (phenol, formaldehyde, heavy metals)
[15-18], radioactive contamination [19, 20] not only lead to the
increase in the incidence of various somatic disorders among
pregnant women and worse pregnancy course, but also can
cause embryo- and fetotoxicity.

The micronucleus test, that has proven itself as a reliable
and simple instrument for assessment of cytogenetic disorders,
has been long used for cytogenetic monitoring [21, 22]. This
is explained by the fact that the method represents a universal
biomarker that is reliable in terms of measuring genotoxic,
mutagenic, and teratogenic environmental factors [21-23]. The
capabilities of the micronucleus test can be used much more
widely, since these allow one to assess not only micronuclei,
but also the broad spectrum of the nucleus conditions in the
exfoliative cells based on the cytogenetic alterations, indicators
of proliferation and destruction of the nucleus [23, 24].

Thus, the study of the cytogenetic status of pregnant
women living in the territories with various levels of radioactive
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and chemical contamination of the environment is very
important not only for theoretical hygiene of the environment
and medical ecology, but also for practical healthcare.

The study was aimed to perform comparative analysis
of the rate of cytogenetic alterations, indicators of proliferation
and destruction of the nucleus in the vaginal epithelium
of pregnant women living in the conditions of radioactive,
chemical and combined contamination in the territories of the
Bryansk Region.

METHODS

Cytogenetic status of pregnant women was assessed using
the micronucleus test [21-25] applied to the vaginal epithelial
cells at the Bryansk City Hospital No. 1 between August and
November 2023.

The study involved three groups of pregnant women living
in various environmental conditions (in the territories
of chemical, radioactive, and combined contamination) and the
control group (women living in the ecologically safe territories).
Atotal of 20 women aged 26-33 years with the same gestational
age (27-33 weeks) and with no chronic somatic disorders
or complications of pregnancy were included in each group.
The non-inclusion criteria were as follows: pregnant woman’s
age over 35 years, various complications of pregnancy. A total
of 80 women were surveyed.

The vaginal epithelium samples were obtained using the
Cervex-Brush cell sampling device (Simurg; Russia) and placed
in the test tube filled with specific medium, and the buccal
epithelium samples were obtained using the sterile wooden
spatula and applied to the slide; these were fixed in air for 2 min.
The cytological vaginal epithelium preparations were produced
by precipitation. All the preparations were subjected to Quik
staining. The samples containing at least 2500-3000 cells
were selected for analysis. Data calculation was performed per
1000 cells (the final results were expressed in ppm, %o). A total
of about 220,000 cells were assessed. Microscopy examination
was performed using the Nikon Eclipse light microscope (Nikon;
Japan) with 1000x magnification.

The smears were used to count cytogenetic alterations (cells
with micronuclei and nuclear protrusions of various types; indicators
of proliferation (binucleate cells, cells with a double nucleus, cells
with more than two nuclei); indicators of destruction of the nucleus
(cells with karyopyknosis, karyorrhexis and karyolysis) [23-25].

The districts and towns of the Bryansk Region were divided
into four groups based on the levels of chemical and radioactive
contamination. The group of environmentally safe territories
included Karachevsky, Navlinsky, Kletnyansky, and Dubrovsky
districts, while the group of chemically contaminated territories
included the city of Bryansk and the town of Dyatkovo.
The group of radioactively contaminated territories consisted
of Krasnogorsky and Zlynkovsky districts, while the territories
with combined radioactive and chemical contamination
included the town of Novozybkov and the town of Klintsy.

The levels of the ®°Sr and '*’Cs radioactive contamination
of the territories were determined based on the data [9], the average
accumulated effective doses — based on the data [26], the levels
of chemical contamination — based on the data of the
Rostekhnadzor reports on the stationary source emissions 2-TP (air)
for the decade (2010-2019) [8]. We identified the main air pollutants:
carbon monoxide (CO), nitrogen oxides (NO)), sulfur dioxide (SO,),
and VOCs (including formaldehyde, benzene, benzo[a]pyrene,
styrene, pyridine, vinyl chloride, acrolein, and phenol). Chemical
emissions into atmospheric air (tons/year) were recalculated
for the area of the district (km?) to be expressed in g/m? [8].
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Table 1. Levels of chemical and radioactive contamination of the environment in the studied groups of towns and districts of the Bryansk Region (2010-2019)

Major air pollutants Radiactive coligamirlation density,
a/m:
Ne Towns and distr?cts of Bryansk Of those:
Region Total Voo o 5o, o 137Cg %G
Gross gaseous pollutant emissions per area of the district, g/m?
Environmentally safe territories (control)
Dubrovsky District 45 12 8 1 24 6.4 0.4
Navlinsky District 57 26 7 1 23 16.7 1.2
1 Kletnyansky District 68 51 4 2 11 4.7 0.4
Karachevsky District 122 44 25 0 53 12.3 0.7
Mean value 73 33 44 1 27.8 10 0.7
Chemically contaminated territories
Dyatkovsky District 6553 365 3809 198 2181 34 1
2 City of Bryansk 30462 7671 8230 2019 12542 7.8 5.2
Mean value 18508 4018 6020 1109 7362 20.9 3.1
Radioactively contaminated territories
Krasnogorsky District 13 2 3 1 7 268.7 8.2
3 | Zlynkovsky District 16 6 3 0 7 365.3 14.3
Mean value 145 4 3 0.5 7 317 11.3
Territories with combined radioactive and chemical contamination
Town of Novozybkov 281 94 33 0 154 404.3 8.6
4 | Town of Klintsy 441 151 133 7 150 173.3 2.6
Mean value 361 123 83 3.5 152 288.8 5.6

Statistical analysis of the data obtained was performed
using the MyOffice software package (New Cloud Technologies;
Russia). The sample mean (M) and standard error of the mean
were used (m). The data distribution was tested for normality
using the Shapiro-Wilk test. It was found that in the majority
of cases the distribution of the indicators of cytogenetic
alterations, proliferation, and destruction of the nucleus was
non-normal, so the Mann-Whitney U test was used to verify
statistical significance of differences; the differences were
considered significant at p < 0.001 —p < 0.05.

RESULTS

The levels of air pollution with CO, SO,, NO, and VOCs in four
groups of districts differ by hundreds and even thousands
of times (Table 1). In the environmentally safe territories, the
maximum gross gaseous pollutant emission value per area
of the district (g/m?) is 122 g/m?, while in the chemically
contaminated territories, the total emission value reaches its
maximum — 30,462 g/m?. In the radioactively contaminated
territories, the total gaseous pollutant emission value
is extremely low —13-16 g/m?. In the territories with combined
contamination, the gaseous pollutant emission value is 281-
441 g/m?, which is 22-27 times higher compared to the values
reported for the radioactively contaminated districts (Table 1).

The levels of CO pollution in the chemically contaminated
territories vary between 2181 and 12,542 g/m?, the levels
of SO, pollution vary between 198 and 2019 g/m?, the levels
of NO, are 3809-8230 g/m?, and the levels of VOC pollution are
365-7671 g/m?. In the radioactively contaminated territories,
the values are minimal and show minor fluctuation — from
0for SO, to 7 g/m? for CO, while in the territories with combined
contamination, the values vary between 0 for SO, and 154 g/m?
for CO; in the control districts these vary between 0 and 53 g/m?
(Table 1).

The '"Cs radioactive contamination density in the environmentally
safe districts varies between 4.7 and 16.7 kBag/m?, while
in the chemically contaminated territories it varies between 7.8
and 34.0 kBg/m?. In the radioactively contaminated territories,
the average '¥’Cs contamination density is 31.7 times higher
than in the safe territories (317.0 and 10.0 kBg/m?) and 15.2
higher than in the chemically contaminated territories (317.0
and 20.9 kBg/m?), which exceeds the permissible values
being the criteria for classifying territories as radioactively
contaminated areas (37.0 kBg/m?) [9]. In the territories with
combined contamination, the average '*’Cs contamination
level is 288.8 kBg/m?, which is slightly lower compared to the
values of the radioactively contaminated territories (-8,9%), but
28.8-fold exceeds the values of the control districts and 13.8-
fold exceeds the values of the chemically contaminated ones
(Table 1).

The ®°Sr radioactive contamination density in the towns and
districts of the Bryansk Region varies between 0.4 and 14.3
kBag/m? to reach its maximum in the radioactively contaminated
territories (14.3 kBg/m?) and territories with combined
contamination (8.6 kBa/m?), which exceeds the permissible
values (5.6 kBg/m?) [9] (Table 1).

The values of the average annual effective dose (AAED90)
from the Chernobyl component in the group of environmentally
safe and chemically contaminated territories do not exceed
0.1 mSv per year, while in the group of territories with radioactive
and combined contamination AAED9O0 is on average 1.1 mSv
per year [26].

Table 2 provides comparative analysis of the cytogenetic
alterations, indicators of proliferation and destruction of the
nucleus in the vaginal epithelium of pregnant women aged
28-33 years living in various environmental conditions (chemical,
radioactive, and combined contamination of the environment)
and in the environmentally safe territories. The Figure presents
microphotographs of the cytogenetic alterations, indicators
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Table 2. Comparative analysis of the cytogenetic alterations, indicators of proliferation and destruction of the nucleus in the vaginal epithelium of pregnant women
aged 28-33 years living in various environmental conditions (per 1000 cells, %o)

Environmentally Chemically Radioactively Territories with ianifi fi
Studied safe territories contaminated contaminated combined Sd'%m |cancebo |n(tjergr<tJrl;1p
territories (control) territories territories contamination ierénces based on e
Mann-Whitney U test:
, -11), p, (111,
. d'Stl:dledf " | 1] 1] \" ,;2)1(|(_|\/; gi E||_||)|)
indicator of the n=20 n=20 n=20 n=20 V), I\
vaginal epithelium, %o ( ) ( ) ( ) ¢ ) ps (1), p, (11=1V).
Cytogenetic alterations
Cells with micronuclei 1.6+0.15 5.9 +0.31 6.8 + 0.35 7.9+0.32 PPy 5By
p,/d; o5 Py
Various types of nuclear protrusions 3.8+0.27 6.9 + 0.33 8.8 + 0.44 10.6 + 0.43 pb *j_’,’;m;_%”'
4 M5 1 Mg
Indicators of proliferation
Binucleated cells 1.2+0.22 2.7 £0.22 3.5+0.25 4.9+0.43 PPy P
£, P Py
Cells with a double nucleus 0.9 +0.16 2.1+0.22 2.4+0.28 3.2 021 PPy Py
p./d; b b,
Cells with two or more nuclei 0.4 +0.13 0.9 +0.20 1.1 £0.20 1.5+ 0.24 Pin/d; B, By
p,n/d; p;n/d; p,n/d
Indicators of destruction of the nucleus
Karyopyknosis 3.6+0.35 6.4+ 0.37 79033 9.9+ 0.34 Pr iPe 1P
P P Py
Karyorrhexis 48041 6.4+ 0.30 7.7+0.36 8.4+0.29 Py iPy iP5
P P pn/d
Karyolysis 451032 7.8+0.35 9.4+0.27 10.6 + 0.48 b P P
£ B Py

Note: * — the differences are considered significant at p < 0.05; **— the differences are considered significant at p < 0.01; ***— the differences are considered
significant at p < 0.001; n/d — the differences are considered non-significant at p > 0.05.

of proliferation and destruction of the nucleus in the vaginal
epithelium of pregnant women aged 28-33 years.

The analysis of data provided in Table 2 has shown that
the rate of cytogenetic alterations based on the number
of cells with micronuclei and various types of nuclear protrusions
in the vaginal epithelium is significantly increased (p < 0.001)
in the environmentally disadvantaged territories compared
to environmentally safe ones. Thus, the number of cells with
micronuclei and nuclear protrusions of various types in the
environmentally safe territories (control) is 1.6 + 0.15%. and
3.8 +0.27%o, in the group of chemically contaminated territories
it is 3.7 and 1.9 times higher (5.9 + 0.31%0 and 6.9 + 0.33%o),
in the group of radioactively contaminated territories it is 4.3
and 2.3 times higher (6.8 + 0.35%0 and 8,8 + 0.44%o), and in the
group of territories with combined contamination the indicators
areincreased 4.9-and 2.8-fold (7.9 + 0.32%. and 10.6 + 0.43%o).
[t should be noted that the combined effects of radioactive and
chemical contamination in appropriate districts resulted in the
significantly higher rate of cells with micronuclei in pregnant
women compared to that reported for the districts, where
there was only one pollution factor (chemically contaminated
territories: +33.9%, p < 0.001; radioactively contaminated
territories: +16.2%, p < 0.05) (Table 2). The number of cells
with various types of nuclear protrusions was also significantly
higher in the territories with combined radioactive and chemical
contamination (chemically contaminated territories: +53.6%,
p < 0.001; radioactively contaminated territories: +20.5%,
p < 0.01). Furthermore, it was found that the number of cells
with nuclear protrusions of various types was significantly
higher in the radioactively contaminated territories compared
to the chemically contaminated territories (+27.5%, p < 0.01),
while the increase in the rate of cells with micronuclei was non-
significant (+15.2%, p > 0.05) (Table 2).
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The pattern of proliferation indicators is virtually identical
to the pattern of the rate of cells with cytogenetic alterations
(Table 2). Thus, the rate of binucleated cells and cell with the
double nucleus in pregnant women living in the control districts
is 1.2 + 0.22%0 and 0.9 + 0.16%o, in the group of chemically
contaminated districts it is 2.3 times higher (2.7 + 0.22%. and
2.1 + 0.22%o), in the group of radioactively contaminated districts
it is 2.9 and 2.7 times higher (3.5 + 0.25%0 and 2.4 + 0.28%o),
and in the group of districts with combined contamination
the values are increased 4.1- and 3.6-fold (4.9 + 0.43%. and
3.2 +0.21%0). The combined effects of radioactive and chemical
contamination in appropriate territories resulted in the increased
rate of binucleated cells relative to the territories, where
there was only one pollution factor (chemically contaminated
territories: +81.4%, p < 0.001; radioactively contaminated
territories: +40.0%, p < 0.05). The rate of cells with the
double nucleus was also significantly higher in the territories
with combined contamination (chemically contaminated
territories: +52.4%, p < 0.01; radioactively contaminated
territories: +33.3%, p < 0.05). The rate of binucleated cells was
significantly higher in the radioactively contaminated territories
compared to the chemically contaminated ones (+29.6%,
p < 0.05), while the increase in the rate of cells with double
nuclei was non-significant (+11.4%, p > 0.05). Significant
differences in the number of cells with two or more nuclei
from controls was reported for pregnant women living in the
radioactively contaminated districts (+2.8-fold, p < 0.01) and
districts with combined contamination (+3.8-fold, p < 0.001).
In other cases no significant patterns were revealed (o > 0.05),
along with the persistent upward trend of the rate of cells with
two or more nuclei in the districts with chemical contamination
(+22.5%), radioactive and chemical (+22.2%), radioactive
and combined (+36.3%), chemical and combined (+66.7%)
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Fig. Microphotographs of the cytogenetic alterations, indicators of proliferation and destruction of the nucleus in the vaginal epithelium of pregnant women aged 28-33 years

(Quik stain, 1000x magnification)

contamination relative to the environmentally safe districts
(Table 2).

The indicators of destruction of the necleus fully reflect
the overall patterns of the rate of cytogenetic alterations and
the indicators of proliferation (Table 2). The rates of cells with
karyopyknosis, karyorrhexis and karyolysis in the environmentally
safe areas are 3.6 + 0.35%o, 4.8 + 0.41%0 and 4.5 + 0.32%o,
in the group of chemically contaminated territories these are
1.8, 1.3 and 1.7 times higher (6.4 + 0.37%o, 6.4 + 0.30%0
and 7.8 + 0.35%o), in the group of radioactively contaminated
territories — these are 2.2, 1.6 and 2.1 times higher (7.9 + 0.35%o,
7.7 + 0.36%0 and 9.4 + 0.27%o), and in the group of territories
with combined contamination the indicators reach their
maximum and are increased 2.8-, 1.8- and 2.4-fold (9.9 + 0.34%o,
8.4 + 0.29%0 and 10.6 + 0.48%0). The combined effects
of radioactive and chemical contamination in appropriate
districts resulted in the increased rate of cells with karyopyknosis

in pregnant women relative to the districts, where there was
only one pollution factor (chemically contaminated territories:
+54.7%, p < 0.001; radioactively contaminated territories:
+25.3%, p < 0.001). The number of cells with karyolysis
was also significantly higher in the territories with combined
contamination (chemically contaminated territories: +35.9%,
p < 0.001; radioactively contaminated territories: +12.8%,
p <0.05). The number of cells with karyorrhexis was significantly
higher in the territories with combined contamination compared
to the chemically contaminated territories (+31.3%, p < 0.001)
and higher compared to the radioactively contaminated
territories, but the difference was non-significant (+9.1%,
p > 0.05). It should be noted that the rate of cells with
karyopyknosis, karyorrhexis and karyolysis is significantly
higher in the radioactively contaminated districts than in the
chemically contaminated ones (+23.4%, p < 0.01; +20.3%,
p < 0.05; +20.5%, p < 0.01) (Table 2).
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DISCUSSION

Comparative analysis of the cytogenetic status of pregnant women
living in various environmental conditions revealed similar factor-
dependent responses to the studied environmental exposures.
The fact, that the studied samples belong to the territories showing
many-fold differences in the chemical and radiation load, suggests
that the identified differences in cytogenetic alterations, indicators
of proliferation and destruction of the nucleus, reflect the effects
of the chemical, radiation, and combined environmental factors.

The rate of cells with micronuclei in pregnant women living
in the Bryansk Region attracts attention. Since, in accordance
with the international data (HUMNXI project), the average rate
of cells with micronuclei in controls is 1.1%o [21], the indicator
reported for the territories of the Bryansk Region is increased
1.45-fold relative to the control territories and 5.4-7.2-fold
relative to the environmentally disadvantaged territories to reach
its maximum in the territories with the combined radioactive
and chemical contamination (7.9%.o).

Both the differences and similarity of the data obtained
by cytogenetic monitoring of exfoliative cells should be noted.
Thus, according to [23], the rate of micronuclei in the urothelial,
buccal and nasal cells of the control group varies between
0.24 and 0.35%., which is significantly lower compared to both
our results obtained for the control districts of the Bryansk
Region (1.6%0) and international standards (1.1%o) [21]. The
values of the rate of binucleated cells in the vaginal epithelium
of pregnant women living in the control districts we have
obtained (1.20%o) are similar to the data on the rate of binucleated
cells in the urothelium of the controls (1.21%o) [23], however,
the reported number of cells with karyopyknosis and karyolysis
[23] is significantly higher compared to our results.

The study [25] showed that the total rate of cells with
destruction of the nucleus (karyopyknosis, karyorrhexis
and karyolysis) reached its maximum in the puerperas with
abnormalities of the fetus living in the conditions of combined
radioactive and chemical contamination.

When assessing the data obtained, it is necessary
to emphasize the need to implement the complex hygienic
monitoring of the environment based on the levels of chemical,
radioactive and combined contamination reported over a long
period, since the impact of single factors is always summed
up and transformed in real-world conditions (the phenomenon
of synergy) [12, 24, 25, 27].

References

1. Orellano P, Reynoso J, Quaranta N, Bardach A, Ciapponi A.
Short-term exposure to particulate matter (PM,; and PM, ),
nitrogen dioxide (NO,), and ozone (O,) and all-cause and cause-
specific mortality: systematic review and meta-analysis. Environ
Int. 2020; (142): 105876. DOI: 10.1016/j.envint.2020.105876.

2. Rahmanin JuA, Novikov SM, Avaliani CL, Sinicyna OO,
Shashina TA. Sovremennye problemy ocenki riska vozdejstvija
faktorov okruzhajushhej sredy na zdorov'e naselenija i puti ee
sovershenstvovanija. Analiz riska zdorov'ju. 2015; (2): 4-11 (in Rus.).

3. Lourenco J, Mendo S, Pereira R. Radioactively contaminated
areas: bioindicator species and biomarkers of effect in an early
warning scheme for a preliminary risk assessment. J Hazard Mater.
2016; (317): 503-42. DOI: 10.1016/j.jhazmat.2016.06.020.

4. Aleksahin RM, Buldakov LA, Gubanov VA, Drozhko EG, llin AA,
Kryshev ll, et al. Krupnye radiacionnye avarii: posledstvija i
zashhitnye mery. M.: 1zdAT, 2001; 752 p. (in Rus.).

5. Jablokov AV, Nesterenko VB, Nesterenko AV, Preobrazhenskaja NE.
Chernobyl': posledstvija Katastrofy dlja cheloveka i prirody:

POCCUINCKNIN BECTHUK TUITMEHBI |2, 2024 | RBH.RSMU.PRESS

OPUTMHAJIbBHOE NCCJIEOJOBAHNE
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ASSESSMENT OF PHYSICAL DEVELOPMENT AND LIFESTYLE IN JUNIOR MEDICAL STUDENTS
Shestera AA®, Trankovskaya LV, Kaerova EV, Nagirnaya LN

Pacific State Medical University, Vladivostok, Russia

Preserving the health of student youth is one of the state's priority tasks. The relevance of the issue results from the students’ health deterioration. The study was
aimed to assess physical development in students of the medical higher educational instutution considering their lifestyle. We performed comparative assessment
of physical development in 940 first-year students of the Pacific State Medical University. The source of information was primary medical documentation (form
No. 025-CZ/u). Polling was used to assess the students’ lifestyle. The CHAID algorithm for decision trees was used in 2021 to estimate the effects of lifestyle
on the indicators of physical development in students. It was found that the students’ body length decreased over 20 years. The chest circumference of students
increased (p = 0.001). The right and left hand grip strength decreased (p < 0.001). A significant increase in the vital capacity was reported in males only (p = 0.007).
We revealed the increase in the number of students with disharmonious physical development (by 9.4% in males and 15.3% in females) due to overweight, along
with reduction of body weight by 12.5% in males. The risk factors of disharmonious physical development with the highest impact factor in males were as follows:
the lack of vegetables in the diet and the use of social media and computer games during free time. In females, the risk factors were as follows: daily consumption
of cereals, pasta, and bread and living apart from parents. The findings make it possible to estimate the risk factors of disharmonious physical development
and determine the priority directions for the development of preventive measures for preservation of students’ health.
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OLIEHKA ®U3N4HECKOIO PA3BUTUA N OBPA3A XKU3HW CTYAEHTOB MJTIAALLINX
KYPCOB MEAULMHCKOIO BY3A

A. A. LLectepa ™, J1. B.TpaHkoBsckas, E. B. Kaeposa, J1. H. HarupHas
TVXOOKEaHCKUIN rOCYAaPCTBEHHbIN MEAVLIMHCKWIA yHMBEpCUTET, BnagmeocTok, Poccus

CoxpaHeHne 300poBbs CTYAEHYECKON MONMOAEXN ABNSAETCA OOHOW M3 MPUOPUTETHBIX 3afad rocyaapctea. AKTyanbHOCTb 3TOW Npobnembl 0bycnoBneHa
YXyALLEeHNeM COCTOSHUSA 3A0POBbs CTYAEHTOB. Llenbio nccnenosaHmns 66110 oLEeHUTb ranyeckoe passrTie 0by4atoLLxcs B 06pasosaTenbHOM opraHnaaLm
BbICLLIErO 00Pa30BaHNs MEAVLIMHCKOM HaNpPaBneHHOCTY C y4eTOM 1x 06pada »un3Hu. [poBeaeHa cpaBHUTENbHas oLieHKka hunsnyeckoro passutig 940 CTyneHToB
1-ro kypca ®reQY BO TTMY Munsgpasa Poccun. VICTOYHUKOM MH(OpMaLmMm nociyxuna nepBuyHas MeguumHekas gokymeHTaums ((popma Ne 025-LI3/y).
MeTtonom onpoca 6bin U3ydeH 06pas XXU3HK yHamxcs. [1ng nccnefoBaHus BAVSHMS obpasa »V3HN Ha nokasaTeny (ranyeckoro passuTus cTyaeHTos B 2021 1.
1ICMONb30Ba/IM METOZ, MOCTPOEHNS AepeBbeB knaccudukaumm (CHAID). YctaHoBneHo, 4To 3a 20 NeT Npor30LUI0 yMeHbLLEHWE AMHbI Tena CTyAeHToB. Pasmepb!
OKPY>XHOCTW FPYAHON KNETKM yHaLmxcs ysennyunmneb (o = 0,001). Cruna npasoin 1 nesom kucten ymeHblumnacsk (o < 0,001). XKnsHeHHas eMKOCTb JIErkyx 3Ha4YMO
yBenmymMnace N1k y toHoLer (p = 0,007). BbisiBNeHbl yBennyeHmne Yicna CTyAeHTOB C AMCrapMOHUYHBIM (PU3UHECKM PasBUTVEM (Y toHOLLEN Ha 9,4%, v fieByLLeK
Ha 15,3%) 3a cHeT 1M30bITOYHOM MaCcChl TeNa W CHWKEHNE MaccChbl Tena y toHoLwen Ha 12,5%. dakTopamu prcka ANCrapMOHUYHOrO (U3NHECKOro pasBuTUS
C HanBONbLLVIM VHAEKCOM BIUSHIS Y OHOLLIEV CTan HEAOCTATOK OBOLLEN B paLOHe 1 UCTIONb30BaHNE COLMabHbIX CETEN 1 KOMMBIOTEPHBIX UMp B CBOBOAHOE
OT y4ebbl Bpems. Y geByllek Takumu hakTopammn CTanmn exeaHeBHOE BKITIOHYEHWE B PALIMOH KPYM, MakapoHHbIX 13aenuvii, xneba 1 NpoxunsaHve oTaenbHO
ot poguTeneit. MNonydeHHble AaHHble MO3BONSIOT OLEHUTL PakTOPb! PUCKa ANCTaPMOHNHYHOIO (OU3NHECKOrO PasBUTUS 1 ONPEAe T MPUOPUTETHBIE HaNPaBeHNS
paspaboTKM MPOMUNAKTUHECKIX MEP L1t COXPaHEHNS 3[0POBbS YHaLLVIXCS.

KnioyeBble cnoBa: CTyeHTbI, 340P0Bbe, PU3NHECKOE Pa3BUTME, 00Pa3 »KM3HN, (HhaKTOPbl pUCKa

®duHaHcupoBaHue: paboTa BbINOMHEHa B paMKax AVCCEPTaLMOHHOIO NCCNefoBaHVsa NHCTUTYTa NpodunakTudeckon meguunHel ®FrB0Y BO TTMY MuHzapasa
Poccun.

Bknapg aBtopoB: /1. B. TpaHkOBCKas — pegakTupoBaHne 1 NOAroToBKa OKOHYaTeNbHOro BapmaHTta ctaten; A. A. LLlectepa — nposefeHne nccnengosanHns,
cbop, aHanNM3 1 HTepnpeTaLms aaHHbIX; E. B. KagpoBa — nnaHvpoBaHue 1 opraHndauyms nccnefosaHvist; J1. H. HarnpHasi — noarotoBka YepHOBMKa PYKOMCK.

CobniofeHne aTU4eCKNX CTaH[apToB: MCCNefoBaHNE NPOBEAEHO B COOTBETCTBUM C XENbCUHCKOWN Aeknapaumein BcemmpHom MeguumnMHCKO accoumauin
11 0AOOPEHO MEXANCLMMIMHAPHBIM KOMUTETOM Mo aTuke OIBOY BO TTMY MuHagpasa Poccum (npotokon Ne 7 oT 27 mapTa 2023 ). Bce y4acTHUKM nognncani
[06POBONBHOE MHPOPMMPOBAHHOE COMIacue Ha y4acTne B NCCNeA0BaHNN.
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Preserving the health of student youth is one of the
state's priority tasks. The relevance of the issue results
from the continuing deterioration of students’ health [1-3].
According to the data provided by the Ministry of Health of the
Russian Federation and the Federal Service for the Oversight
of Consumer Protection and Welfare, only 14% students
in our country are considered to be generally healthy. Functional
disorders are reported in 50%, and 40% have chronic diseases
[4]. There has been a yearly increase in the number of students
included in the special physical training group due to their
health status. In some higher education institutions, the rate
of such students is as high as 50% of the whole student
body [5]. The students’ health status attracts attention
of both Russian and foreign scientists [6-10]. It is students
who represent a specific social group at high risk due to health
status that is characterized by definite age range (17-25 years),
specific lifestyle, intense rhythm of learning resulting from high
mental load, processing of information under time pressure,
extensive use of smartphones, computers and other devices
[11, 12]. At the same time, the lifestyle, the basics of intellectual
and moral development, the students’ health status are shaped
against this specific “background” [6].

Junior students have certain biological features inherent
to young adulthood (males aged 17-21 years, females aged
16-20 years), when the development of the body is not fully
completed. At the same time, extreme lability of the nervous
and emotional processes, tension of adaptive compensatory
processes persist, some alterations occur in the CNS [13].
It is young adulthood, when many disorders typical for adults
(arterial hypertension, diabetes mellitus, etc.) emerge,
manifestation of mental disorders with atypical symptoms
leading to diagnostic difficulties that reduce professional
suitability, likelihood of military service and future parenting
takes place. That is why this ontogeny period is considered
to be the most significant in terms of studying certain
morphological criteria for the diagnosis of norm and disorder
[6, 14].

[t is well known that physical development is the most
important indicator of health owing to the environmental factor
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exposure and the internal state of the human body [15, 16].
In this regard, the aggregated data on the state of students’
physical development are the object of preventive medicine
allowing one to predict the development of the population,
make certain managerial decisions.

The study was aimed to assess physical development
in students of the medical higher education instutution
considering their lifestyle.

METHODS

The source of information was primary medical documentation
(form No. 025-CZ/u) of 940 first-year students of the Pacific
State Medical University. Among them 277 individuals (44.0%
males and 56.0% females) were first-year students in 2001 and
663 individuals (31.2% males and 68.8% females) were first-
years in 2021. We assessed physical development using the
regional regression scales based on the following indicators:
body length (BL), body weight (BW), chest circumference (CC),
right and left hand grip dynamometry (HHD), and vital capacity
of the lungs (VC) [17].

In 2021, polling was used to assess the features of lifestyle
formation in students.

In 2021, the CHAID algorithm for decision trees was used
to assess the lifestyle factors affecting the students’ physical
development. Furthermore, the indices were calculated
showing the extent, to which the probability of disharmonious
physical development in certain group (node) was higher
or lower compared to the average value for the whole
sample. The index exceeding 100% suggested that the risk
of disharmonious physical development in the group was
higher relative to the average value for the whole sample [18].

Statistical data analysis was performed using the StatTech
3.0.7 software package ("Stattech"; Russia). When the
distribution was normal, the data were described using the
mean (M) and error of the mean (m). Statistical significance
of differences in the quantitative parameters in the groups was
assessed using the Student’s t-test; the significance level
was 0.05.

Table 1. Assessment of the average values of physical development indicators in males (M + m)

Indicators of physical development Year of observation/number of individuals o
2001/122 2021/207
Body length, cm 179.8 £ 0.7 178.0 £ 0.5 0.05*
Body weight, kg 68.6 + 1.2 70.8 +1.0 0.07
Chest circumference, cm 91.0+0.6 95.1 +0.7 0.001*
Right hand grip dynamometry, kg 448 + 0.6 40.9 + 0.5 0.001*
Left hand grip dynamometry, kg 30.7+0.5 28.3+0.5 0.001*
Vital capacity, mL 2458.2 + 44.5 2738.8 + 35.0 0.007*
Note: * — significant differences (p < 0.05).
Table 2. Assessment of the average values of physical development indicators in females (M + m)
Indicators of physical development Year of observation/number of individuals v
2001/155 2021/456
Body length, cm 166.7 + 0.5 164.8 + 0.3 0.01*
Body weight, kg 58.6 +0.7 58.5+0.5 0.23
Chest circumference, cm 83.9+0.5 89.0+ 0.4 0.001*
Right hand grip dynamometry, kg 29.1+03 26.5+0.2 0.01*
Left hand grip dynamometry, kg 28.2+0.4 249+0.2 <0.001*
Vital capacity, mL 2794.2 £ 39.5 2828.9 + 25.0 0.16

Note: * — significant differences (p < 0.05).
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Table 3. Assessment of the harmony of physical development in males

Year of observation/number of individuals
Physical development | - xscqssment criterion 2001/122 2021/207
assessment
Abs. % Abs. %
Harmonious M + 16R 88 721 104 50.2
Disharmonious due to 34 27.9 103 49.8
. body weight below
underweight M-1.10R 13 10.7 48 23.2
overweight bOd,e;l "191'91?;’9' 21 17.2 55 26.6
Table 4. Assessment of the harmony of physical development in females
Year of observation/number of individuals
Physical development | ascossment criterion 2001/155 2021/456
assessment
Abs. % Abs. %
Harmonious M + 10R 118 76.1 273 59.9
Disharmonious due to 37 23.9 183 40.1
) body weight below
underweight M -1.10R 16 43.2 51 27.9
. body weight over
overweight M+ 1.10R 21 56.8 132 721
RESULTS Infemales, BL, right and left hand grip strength decreased

significantly, CC significantly increased, BW remained almost
the same, VC showed non-significant changes (Table 2).
Assessment of the harmony of physical development
using the regional regression scales showed that the number
of young males with harmonious physical development decreased
by 21.9% over 20 years. The rate of underweight increased
2.2-fold and the rate of overweight increased 1.5-fold (Table 3).

[t was found that multidirectional changes in the indicators
of medical students’ physical development took place in 20 years.
In males, BL, right and left hand grip strength decreased
significantly, while CC and VC significantly increased.
Furthermore, BW increased, but the differences were non-
significant (Table1).

Physical development

Node 0
Category % n
W 431 286
B 569 377
Total 100 663
Sex
Adjusted p-value = 0.020 Chi-squared test = 5.379, DoF =1
[ ]

M Disharmonious
B Harmonious

Females Males
Node 1 Node 2
Category % n Category % n
| ] 40.1 183 || 49.8 103
| ] 59.9 273 | | 50.2 104

Total 68.8 456 Total 31.2 207

Consume cereals, pasta, bread every day
~ Adjusted p-value = 0,001 Adjusted p-value = 0.000
Chi-squared test = 11.163, DoF = 1 Chi-squared test = 16.780, DoF = 1

Consume cereals, pasta, bread every day

No Yes No Yes
Node 3 Node 4 Node 5 Node 6
Category % n Category % n Category % n Category % n
| ] 355 119 || 529 64 || 56.1 97 [ | 176 6
| 64.5 216 | 471 57 | 439 76 [ | 82.4 28
Total 50.5 335 Total 18.3 121 Total 26.1 173 Total 5.1 34

Use social media and computer games
in free time

Adjusted p-value = 0.040

Chi-squared test = 4.216, DoF = 1

Live in a dormitory
Adjusted p-value = 0.001
Chi-squared test = 10.408, DoF = 1

Usually cook using processed foods
Adjusted p-value = 0.029
Chi-squared test = 4.786, DoF = 1

Live with parents
Adjusted p-value = 0.030
Chi-squared test = 4.727, DoF = 1

1 1 1 1
No Yes Yes No Yes No No Yes
Node 7 Node 8 Node 9 Node 10 Node 11 Node 12 Node 13 Node 14
Category % n Category % n Category % n Category % n Category % n Category % n Category % n ||Category % n
| 33.4 99 [ | 51.3 20 B 267 4 | 56.6 60 | 58.7 91 [ | 333 6 | 0.00 0 ] 429 6
| ] 66.6 197 | ] 48.7 19 W 733 11 || 43.4 46 || 41.3 64 | ] 66.7 12 || 100.0 20 || 57.1 8
Total 44.6 296 Total 5.9 39 Total 2.3 15 Total 16.0 106 Total 23.4 155 Total 2.7 18 Total 3,0 20 Total 12.1 14

Fig. The most significant risk factors in students with different physical development scores depending on their lifestyle
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Table 5. Characteristics of the classification tree terminal nodes
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Total number of students
in the overall structure of
the node

Number
of the
node

Risk factor values

Response (share of
observations in the target
category for the node
in the overall number of
observations for the node)

Share of students with
the outcome relative to the
total number for the node

Impact factor
of the node

Abs. %

Abs. % %

Sex (males)

Consume vegetables every
1 day (no) 155 23.4
Use social media and computer
games in free time (yes)

91 58.7 136.1

Sex (females)

onsume cereals, pasta, bread

10 every day (yes)

106 16

Live with parents (no)

60 56.6 131.2

Sex (females)

Consume cereals, pasta, bread
8 every day (no) 39 5.9

Usually cook using processed
foods (yes)

20 51.3 118.9

Sex (males)

Consume vegetables every day

14 (ves)

Live in a dormitory (yes)

99.4

Sex (females)

Consume cereals, pasta, bread
7 every day (no) 296 44.6
Usually cook using processed
foods (no)

99 33.4 77.5

Sex (males)

Consume vegetables every day
12 (no) 18 2.7

Use social media and computer
games in free time (no)

6 33.3 77.3

Sex (females)

Consume cereals, pasta, bread
every day (no)

Live with parents (yes)

4 26.7 61.8

Sex (males)

Consume vegetables every day

18 (ves)

20 3

Live in a dormitory (no)

The number of females, whose physical development
was considered harmonious, decreased by 16.2%. Excess
body weigh was the main cause of disharmony. The number
of overweight female students reported in 2021 was 1.3 times
higher than that reported in 2001 (Table 4).

The most significant risk factors of the lifestyle of today’s
students associated with disharmonious physical development
were determined using the CHAID algorithm for decision trees
(Fig.).

As a result of the analysis, the three-level classification tree
that included 14 nodes was constructed. The impact factors
of the nodes with the risk factors triggering disharmonious
physical development were determined.

POCCUINCKNIA BECTHUK TUITMEHBI |2, 2024 | RBH.RSMU.PRESS

The detailed description of the classification tree terminal
nodes is provided in Table 5. Nodes 11 and 10 are considered
to have the most adverse effect. The 11th node includes
such characteristics, as male sex, lack of daily consumption
of vegetables and excess use of gadgets (impact factor
136.1%). The 10th node includes such factors, as female sex,
excess consumption of carbohydrate foods, and living apart
from the family (131.2%). The table also contains nodes with
the risk factors having a less significant effect on physical
development.

The findings showed that the longitudinal growth
acceleration in students of the Pacific State Medical University
slowed down in the early 215t century. In 2021, a significant
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decrease in BL of young males (o = 0.05) and females (p = 0.01)
relative to the indicators reported in 2001 was observed.
Changes in the students’ BW were non-significant. The
students’ CC increased on average by 4 cm (p = 0.001).
The changes in physiometric indicators predictably lead
to the changes in functional capabilities. There was a significant
decrease in the students’ right and left hand grip strength
(o < 0.001). VC increased significantly in males (o = 0.007).

Assessment of the individual physical development level
has shown that more than a half of subjects have harmonious
physical development. Despite this fact, the number of students
with disharmonious physical development due to overweight
increased by 9.4% in males and 15.3% in females over
20 years.

The classification tree construction method has made
it possible to identify the risk factors affecting the students’ physical
development indicators. The risk factors of disharmonious
physical development in males with the highest impact factor
were the lack of vegetables in the diet and the use of social
media and computer games in free time (136.1%). In females,
the risk factors included daily consumption of cereals, pasta,
bread and living apart from parents (131.2%).

DISCUSSION

The earlier research results indicate multidirectional dynamics
of the modern students’ physical development indicators.
If in some regions of the country a decrease in anthropometric
indicators is reported, then in other territories their increase
is recorded [19, 20]. The majority of students have harmonious
physical development. However, there is still a rather large share
of students with disharmonious and sharply disharmonious
physical development [21]. Thus, disharmonious physical
development has been reported in 17% and sharply
disharmonious physical development has been reported
in 9% of students of the Pirogov Russian National Research
Medical University [22]. The same results were obtained for
medical students from Kyrgyzstan: disharmonious and sharply
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INTERPLAY OF THE INDICATORS OF PHYSICAL DEVELOPMENT AND PSYCHOLOGICAL STATUS
IN THE YOUNG ADULT MEDICAL STUDENTS

Chevzhik YuV B, Milushkina OYu, Shemyakov SE, Skoblina NA, Samokhina AO
Pirogov Russian National Research Medical University, Moscow, Russia

Currently, there is increasing number of overweight people all over the world. The increase in the incidence of depression among the population, especially among
adolescents and young adults, has been reported. The study was aimed to determine the relationship between excess body weight and severity of depression
in the young adult students taught at the initial courses in the medical university. The study involved 230 junior medical students (163 females and 67 males) having
no chronic disorders. Body mass index (BMI) was determined in the subjects. The depression severity was defined using the Beck Depression Inventory. The
analysis showed that the average BMI was 3.0 + 3.9 AU in males and 22.0 + 4.3 AU in females. The share of underweight male subjects was 7.5%, while the share
of underweight females was 10.5%; 28.3% of males and 13.5% of female subjects had excess body weight and obesity of varying severity. No signs of depression
were found in 66.0% of males and 61.0% of females. We revealed no significant correlation between BMI and depression.
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B3AMMOCBSA3b MOKA3ATEJIEN ®PUSNYHECKOIO PA3BUTUSA U MCUXOJTIOMMHYECKOIO COCTOSAAHUSA
CTYOEHTOB-MEJOVNKOB FOHOLLIECKOIO BO3PACTA

HO. B. Yemxuk =, O. HO. MunywikuHa, C. E. Lemsikos, H. A. CkobnvHa, A. O. CamoxuHa
Poccuiickunii HaumoHanbHbI MCCReaoBaTeNbCK MeAULMHCKUIA YHUBepcuTeT umenHn H. V1. Muporosa, Mockea, Poccus

Celyac B Mvpe pacTeT {nCno Mogen ¢ 130bITOYHOM Maccoi Tena. YCTaHOBNEHO YBEMHEHNE HacTOTbl AENMPECCUBHBIX COCTOAHUI Cpeaun HaceneHns, B 0OCOOEHHOCTU
y MOAPOCTKOB U NIOfAEN IOHOLLIECKOro Bo3pacTa. Llenbto nccnefosaHuns 6bi1o onpefenvTs B3aMMOCBSA3b V3ObITOYHOM MacChl Tefa 1 CTeneHy aenpeccun
y CTYAEHTOB IOHOLLIECKOrO BO3PacTa, OByHaloLLMXCA Ha HadaslbHbIX Kypcax MeguLmHCKOro By3a. B nccnegoBaHnn npuHanm yqactvie 230 CTyAeHTOB-MEeAVKOB
HavabHbIX KypcoB (163 aeByLIKM 1 67 toHOLLE) 6E3 XPOHUHECKIX 3a00neBaHmin. Y obcnegyemMblix onpeaensnm nHaexkc macebl Tena (VIMT). Ctenerb genpeccum
onpefensnn ¢ NOMOLLBIO LWKasbl genpeccun beka. B pesynsrate aHanmsa yCTaHOBEHO, YTO cpefHve nokasatenv VIMT y toHowel pasHbl 23,0 = 3,9 . e.,
ay nesywek — 22,0 + 4,3 y. e. KonndecTBo o6cnefoBaHHbIX FOHOLLIEN C AehmLMTOM MaccChl Tena coctasuno 7,5%, a konmdecTtso aesyllek — 10,5%; 28,3%
obcnenoBaHHbIx toHoLwen 1 13,5% OeByllek UMenn N30bITOHHYIO MacCy 1 OXUPeHWe pasHoi cTeneHn. Y 66,0% toHowen n 61,0% Aesyllek OTCyTCTBOBaM
npuaHakn aenpeccun. CtatncTnyieckn 3Haqmmoin cesasv mexxay VIMT v aenpeccueii 06Hapy»KeHo He Obifo.
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Medical universities are more and more often recognized
as the institutions contributing to improving health and well-
being, maximization of academic performance, career achievements
and positive attitude towards health [1].

At the same time, there are concerns about the university
students’ mental health, as well as about other factors affecting
academic success, such as the degree of overweight.

Obesity is one of the main risk factors of metabolic
syndrome causing cardiovascular, endocrine, and other
disorders. According to numerous studies, obese children
often have persistent obesity later in life [2].

While childhood obesity and the related metabolic syndrome
are recognized as pressing issues all over the world, there is still
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a shortage of weight loss programs. It is estimated that in 2020
a total of 38.2 million children under the age of 5 years were
overweight or had obesity [3, 4].

It has been shown that multidisciplinary approaches
to weight loss involving a nutritionist, expert in physical exercise,
and psychologist that are focused on changing the lifestyle, are
the most effective [5-7].

Calculation of body mass index (BMI) is one of the rather
simple and affordable methods to determine body weight. The
method is suitable for estimation of optimal body weight that
can be managed and maintained for a long time [8].

Many researchers believe that the individual’s psychological
status affects body weight both upward and downward [9].
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Currently, the pandemic of novel coronavirus infection
(COVID-19) is also considered to be associated with both poor
mental health and overweight, especially in obese individuals
[10, 11].

Stress tolerance represents one of the mental health
factors [12]. Stimulation of the stress-related metabolic and
neurobiological alterations coordinates the brain responses
in order to provide behavioral adaptation. The long-term stress
exposure can result in adverse physiological and behavioral
changes, such as depression, metabolic syndrome, etc. [13].

In young adulthood (18-21 years), when the final growth
and stabilization of the major body parameters take place,
the degree of the individual’s physical and mental health
is determined in order to predict further personality and
performance [14].

Medical students, both in the Russian Federation and
abroad, go through a lot of sress during training. Malnutrition,
harmful habits, low physical activity, and inadequate daily
routine increase the risk of obesity and, consequently, metabolic
syndrome; these also lead to persistent depression. The long-
term stress exposure can be detrimental to the effectiveness
of the training material perception and analysis, which leads
to the decrease in academic performance and possible
expulsion from the university [15-17].

There are also differences in manifestations of depression
between males and females. Women usually complain of the
feelings of anxiety, hopelessness, emptiness, helplessness,
as well as of tearfulness, body weight changes, and pain
in different parts of the body. Thus, the features of depression
in women represent the more severe disorders of the anxiety
and depression spectrum, somatization and more prominent
verbalization of complaints and experiences. In males,
apathy and being emotionally distant, motor retardation and
changes in behavioral responses predominate in the course
of depression. Furthermore, males are more often prone
to harmful habits and risky behavior. There is an opinion that the
gender-related differences associated with depression manifest
themselves not in the sybjective experience of depression, but
in the behavioral expression of this experience [18].

It is necessary to take a holistic approach to the health
of young people, not only by creating favorable social and
hygienic environment, but also by contributing to shaping a
healthy lifestyle, especially in future doctors. In this regard,
assessment of students aimed to reveal excess body weight
and obesity using BMI can help adequate adjustment of body
weight to normal. Furthermore, it is necessary to control the
depression severity in today’s young adults. Depression
represents one of the leading mental disorders all over the
world [19]. According to the WHQO, in 2017 depression was
found in about 34 million people; the experts predict further
growth of this indicator [20].

The Depression Inventory by A. Beck represents one
of the screening methods for depression allowing one to quickly
determine the depression severity at the pre-medical stage and
refer the individual to psychologist, if necessary [21].

The study was aimed to determine the relationship between
excess body weight and severity of depression in the young
adult students taught at the initial courses in the medical
university.

METHODS
We assessed 230 first-year and second-year students of the

Pirogov Russian National Research Medical University (163 females
and 67 males aged 18-21 years with no history of chronic

disorders), in whom we determined anthropometric indices
(body length and weight) needed to calculate BMI (BMI = body
weight (kg)/body length (m?) at the laboratory of integrative
anthropology and hygienic assessment of the Department of
Human Anatomy. Body length was measured using the GMP
anthropometer (Switzerland) with the accuracy of up to 0.1 mm.
Body weight was measured using the VMEN-150/200 medical
digital floor scales (TVES; Russia) with the accuracy of + 50 g.

The depression severity was determined using the
Depression Inventory by A. Beck in the morning, outside
stressful periods (surveys, modules, exams). The Inventory
consists of 21 statements structured based on the types
of psychopathological symptoms. Items 1-13 represent
a cognitive/affective subscale (assessment of the individual’s
emotional state, him/herself, his/her beliefs and problems), while
items 14-21 represent a somatization subscale (complaints
of symptoms not verified clinically). When assessing the results,
the total score below 9 suggests no symptoms of depression.
The total score of 10-18 corresponds to mild depression
considered as “episodes” in patients with somatic disorders
or individuals with high levels of neuroticism, the score of 19-29
corresponds to moderate depression representing a critical
level, the score of 30-63 corresponds to severe depression,
when endogeneity cannot be excluded [22].

Statistical processing of the results was performed using
the StatTech 3.0.7 software package (StatTech; Russia). The
standard indices were calculated, along with the Spearman’s
correlation coefficient (r).

RESULTS

The analysis of BMI values in the entire group of students (Table 1)
showed that the average BMI was 22.3 + 4.2 AU, which was
within the normal range. Furthermore, in the group of males
BMI was 23.0 + 3.9 AU, while in the group of females it was
22.0 + 4.3 AU. The total number of students with healthy body
weight (18.5-24.9 AU) was 167 (72.6%): 43 males (64.2%),
124 females (76.0%). The number of underweight students
(< 18.5 AU) was 22 (9.6%): five males (7.5%) had minimal
BMI values of about 15.2 AU, and 17 females (10.5%) had
BMI of about 16.2 AU. The number of overweight students
(25.0-29.99 AU) in the entire group was 29 (12.6%): 16 males
(23.8%), 13 females (8.0%). Class 1 obesity (30.0-34.9 AU)
was revealed in eight individuals (3.5%): two males (3.0%)
and six females (3.7%). Class 2 obesity (35.0-39.9 AU) was
revealed in only one girl (0.6%). Class 3 obesity (> 40.0 AU)
was found in three individuals (1.3%): one male (1.5%) and two
females (1.2%).

Table 2 shows that among males there were 19 individuals
with excess body weight and obesity (28.3%), while among
females there were 22 overweight or obese individuals (13.5%).

Assessment of the Beck Depression Inventory scores
showed that the average score for the entire cohort
of students was 9.2 + 7.4 points; it was 8.3 + 6.7 points in the
group of males and 9.5 + 7.7 points in the group of females.
No symptoms of depression were revealed in 143 students
(62.2%). In the group of young males no depression was found
in 44 individuals (65.7%), while in the group of females there
were 99 individuals (60.7%) with no depression.

Among 43 young males with healthy body weight, 16 had
signs of depression (12 individuals with mild depression, four
individuals with moderate depression). Among underweight
males, there were two individuals with mild depression, while
among overweight males there were one individual with mild
and two individuals with moderate depression. One individual
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Table 1. BMI (AU) in males and females

Students Number of students Mzto

Males 67 23.0+3.9
Females 163 22.0+4.3

Total 230 223+4.2

Table 2. Number of students with different BMI vaues
BMI criteria Males (n = 67) Females (n = 163) Total (n = 230)

Underweight 5 (7.5%) 17 (10.5%) 22 (9.6%)
Healthy weight 43 (64.2%) 124 (76%) 167 (72.6%)
Overweight 16 (23.8%) 13 (8.0%). 29 (12.6%)
Class 1 obesity 2 (3.0%) 6 (3.7%) 8 (3.5%)
Class 2 obesity - 1(0.6%) 1(0.4%)
Class 3 obesity 1(1.5%) 2(1.2%) 3(1.3%)

with severe depression was found among students with class
1 obesity. Among students with class 3 obesity, only one
individual had mild depression (Table 3). Atotal of 48 individuals
with depression were identified in the group of young females
with healthy weight: 34 individuals with mild, 10 with moderate
and four with severe depression. Among underweight female
students, five individuals had mild depression and one had
moderate depression. In the group of overweight young females
(13 individuals), four individuals had mild and two had moderate
depression. Among six individuals with class 1 obesity, mild
depression was found in two. Mild depression was determined
in one female student with class 2 obesity; two individuals with
class 3 obesity had mild-to-moderate depression (Table 4).

The correlation analysis revealed a negative correlation
between BMI and Beck Depression Inventory scores in males:
the correlation strength based on the Chaddock's scale was
considered to be weak, and the relationship of traits was non-
significant (p = 0.08). The determination coefficient (> = 0.04)
suggests that there is no correlation between the variables.
In females, there is a positive weak (based on the Chaddock's
scale) correlation between the studied traits; the relationship
between the traits is non-significant (o = 0.07), and the
determination coefficient (* = 0.02) shows that the variables
are not related.

DISCUSSION

According to some studies, obesity ensured protection agaist
depression in males and at the same time was a predictor
of depression in young females [23].

A number of researchers found that the risk of depression
increased many-fold in males with BMI > 40, while in young
females the risk was associated with even small body weight
fluctuations [24].

A total of 15684 undergraduate students of the Nigerian
University of Agriculture (mean age 21.8 + 2.2 years) were

examined in order to assess the correlation between anxiety
(Beck Anxiety Inventory) and BMI. It was found that the
prevalence of high anxiety (p > 0.05) was the same for both
sexes, regardless of BMI. Furthermore, all obese males had
low anxiety. No significant correlation (o > 0.05) between the
Beck Anxiety Inventory scores and the degree of obesity was
revealed in both males and females [25].

The other group of researchers tested 50 patients aged
18-50 years with multiple sclerosis having excess weight
or obesity (BMI = 25 kg/m?) for the symptoms of depression
(Beck Depression Inventory) and anxiety. No relationship
between depression, BMI, waist circumference (WC) and the
waist-hip ratio (WHR) was revealed. There was no correlation
between the symptoms of anxiety, BMI, WC, and WHR.
In contrast, assessment of body composition by dual-energy
X-ray absorptiometry aimed to determine the total lean mass
and the fat percentage revealed a significant correlation
between the percentage of total fat and the depression and
anxiety. Furthermore, there was a strong negative correlation
between the lean mass and the depression and anxiety [26].

Assessment of the cohort of students (12,677 people)
of Brazilian colleges and universities of different grades showed
that the likelyhood of depression was significantly higher
in females and junior students compared to males and senior
students [27].

Thus, it is necessary to further assess the relationship between
the indicators of physical development and psychological status
of the individual.

CONSLUSIONS

The average BMI of all subjects is 22.3 + 4.2 AU, which
is within normal range. The share of underweight young
males is 7.5%, while that of underweight females is 10.5%.
The share of subjects with excess body weight and obesity
of varying severity is 28.3% among males and 13.5% among

Table 3. Number of males with different BMI (AU) and severity of depression according to the Beck Depression Inventory (points)

Body mass index Number of No depression Mild depression Moderate depression Severe depression
students (<9 (10-18) (19-29) (30-63)
Normal body weight 43 27 (63.0%) 12 (28.0%) 4 (9.0%) -
Underweight 5 3 (60.0%) 2 (40.0%) - -
Overweight 16 13 (81.3%) 1(6.2%) 2 (12.5%) -
Class 1 obesity 2 1(50.0%) - - 1 (50.0%)
Class 3 obesity 1 - 1 (100%) - -
Total 67 44 (66.0%) 16 (24.0%) 6 (9.0%) 1(1.0%)
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Table 4. Number of females with different BMI (AU) and severity of depression according to the Beck Depression Inventory (points)

Body mass index Number of No depression Mild depression Moderate depression Severe depression

students (<9 (10-18) (19-29) (30-63)

Normal body weight 124 76 (61.4%) 34 (27.4%) 10 (8.0%) 4 (3.2%)

Underweight 17 11 (65.0%) (29.0%) 1(6.0%) -

Overweight 13 8 (61.0%) (31.0%) 1(8.0%) -

Class 1 obesity 6 4 (67.0%) (33.0%) - -

Class 2 obesity 1 - (100%) - -

Class 3 obesity 2 - 1 (50.0%) 1 (50.0%) -

Total 163 99 (61.0%) 47 (29.0%) 13 (8.0%) 4 (2.0%)

females. There are no signs of depression in 66.0% of males
and 61.0% of females. Assessment of the relationship
between BMI and the Beck Depression Inventory scores has
revealed multidirectional correlations between traits: a negative
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ORGANIZATIONAL MODEL FOR PREVENTION OF SMOKING AMONG YOUNG ADULTS
IN VORONEZH: REGIONAL EXPERIENCE

Ulianov IA®, Nehaenko NE, Ostroushko NI, Meremyanin LV, Ulianova AV, Petrova TN, Sharapova YuA
Burdenko Voronezh State Medical University, Voronezh, Russia

The issues of damage to health related to the spread of nicotine product consumption are global. At the initiative of the Department of Healthcare Management,
Burdenko Voronezh State Medical University, the organizational model of medical measures to overcome nicotine dependence involving formation of the smoking
cessation groups among young adults, management and enlightment of the participants on the issues related to damage from nicotine dependence and free
provision of the medicines facilitating smoking cessation was implemented. The study was aimed to assess the organizational model effectiveness based on the
nicotine cessation rates of young adults. The model participants (42 individuals) were divided into three groups and provided free medicines: tablets containing cytisine
in group 1, nicotine sprays in group 2, nicotine patches in group 3. The experiment was conducted for 30 days, during which three follow-up questionnaire surveys
were performed. In the experiment, 31.7% of subjects stopped smoking completely, while the total positive effect bringing together those, who ceased smoking, and
those, who reduced smoking, was 66.7%. Furthermore, the tablets containing cytisine turned out to be the most effective option. Thus, the study results obtained
within the framework of the proposed organizational model can be considered useful in terms of further practical use. It can be recommended to include the model
in the target program involving provision of medicines for treatment of nicotine dependence at the expense of the regional budget and attracted funds of enterprises
and organizations.

Keywords: smoking prevention, nicotine addiction, youth environment, nicotine replacement therapy, organizational model

Funding: the study was supported by the Federal Agency for Youth Affairs (grant No. 091-11-2023-021 gained through victory in the All-Russian Competition
of Youth Projects among Individuals in 2023).

Author contribution: Ulianov IA — direct management of the smoking cessation groups, applying for grant support for implementation, bying medicines and
carrying out the actions aimed to involve volunteers in the experiment, contributing to the organizational model development; Nehaenko NE, Ostroushko NI —
organizational model development, methodological advising, administrative support; Meremyanin LV — organizational model development, scientific advising;
Ulianova AV — direct management of the smoking cessation groups, informational support of the experiment; Petrova TN — administrative support of the
experiment, coaching; Sharapova YuA — organizational model development.

Compliance with ethical standards: the study was approved by the Ethics Committee of the Burdenko Voronezh State Medical University (protocol No. 5 dated
19 September 2023). The informed consent to study participation and the consent to personal data processing were submitted by all subjects.

<] Correspondence should be addressed: Ignatiy A. Ulianov
9 Yanvarya, 148, Voronezh, 394019, Russia; ilyanov.ignat@yandex.ru

Received: 24.10.2023 Accepted: 18.05.2024 Published online: 28.06.2024
DOI: 10.24075/rbh.2024.099

OPFAHU3ALIMOHHASA MOLENb NPO®UNAKTUKN KYPEHUA B MONIOOEXXHOWN CPELE
I. BOPOHEXXA: PETMOHAJTbHbIA ONbIT

M. A. YneaHos &2, H. E. HexaeHko, H. V1. Octpoywuko, J1. B. MepembsaHuH, A. B. YnbsaHosa, T. H. INeTposa, HO. A. LLlapanosa
BopoHexxckuii rocyaapCTBEHHbI MeANUMHCKNI yHUBepcuTeT nvenn H. H. Bypaerko, BopoHex, Poccus

Mpobnembl NPUHMHEHUS Bpefa 3[0POBbIO, CBA3AHHbIE C PacnpOCTPaHeHeM ynoTpebneHns HUKOTUHCOAep KaLlnX BELeCTB, SBASIOTCH OOLLEMUPOBLIMU.
Mo vHMUmMaTVBe Kadeapbl ynpaeneHns B 3apaBooxpaHeHn BIMY nvenn H. H. BypaeHko peannsoBaHa opraHn3aLmoHHas MOAEb MeAULMHCKIAX MepOnpUaTUin
LN MPEOAONEHUS HUKOTUHOBOW 3aBVCHMOCTU, 3aK/ioHaloLLascs B (DOPMUPOBaHUM MPYMM OTKasa OT KYPEeHUsi CPEeAV MOSIOAEXM, KypaLyn 1 NMPOCBELLEHUN
y4aCTHMKOB B BOMpPOCax Bpefa HUKOTVHOBOW 3aBVCHMOCTU, a Takke B 6ecrniaTHOM MpPeaocTasneHnn MeankaMeHTO3HbIX CPefcTB, obferdyatolwmx oTkas
OT HUKOTVHOBOW 3aBMCUMOCTH. Lienbto paboTbl 66110 OLEHUTb 3 dEKTUBHOCTL OPraHM3aLVIOHHO MOAENN MO NoKa3aTensiM yCreLHOCTN 0Tkasa oOT yrnoTpebneHus
HVKOTVHA Cpeayn MOModpIx Ntoden. YHacTHUKOB Mogenv (42 HenoBeka) pacnpenenvnm no Tpem rpynnam 1 cHabamnm 6ecnnatHbIMy MeavikameHTamy: B 1-1 rpynne
3TO OblNM TabneTky Ha OCHOBE LMTU3MHA, BO 2-1 rPynne — HUKOTWHOBbIE Crpen, a B 3- rpynne — HUKOTUHOBbIE MNacTbIpu. SKCNEPUMEHT NMPOAoIKaICs
30 cyTOoK, B Te4eHMe KOTOPbIX Oblan NPoBeAeHbI TP KOHTPOMbHbIX aHKETUPOBaHus. B peaynsrate akcnepymenTta 31,7% y4acTHUKOB MOMHOCTBIO OTKa3anch
OT KyPEHUS, a OBLLMIA MONOXKUTENBHBIN 3OAEKT, OOBEANHMBLLNIN TEX, KTO OTKA3aUICA MOMHOCTBIO, M TEX, KTO YMEHbLUNT O6BbEMbI KyPeHUsi, cocTaBmn 66,7 %. pu sTom
cambIM 3thPEKTVIBHBIM CPEACTBOM OKa3an1ch TabNeTKM Ha OCHOBE LiMTH3MHA. TakiM 06pa3oMm, pesynTaTbl CCNefoBaHs, MOoNyYeHHbIE B paMkax NPeaIoKeHHOM
OpraHV3aLMoHHON MOAENN, MOXKHO MPW3HATb MONE3HbIMU C TOYKN 3PEHNS AaNbHENLLEro MPakTUHeCKOro NprMeHeHns. Mopens MOXXHO peKoMeHoBaThb A1
BKJ/TIOHEHVISt B KQ4eCTBE MEPONpUSITUSA LIeNeBOI NMporpamMmbl, MpeaycMaTprBaioLLen NpeacTasneHne MeankaMeHToB AJ1s eHeHNst HUIKOTUHOBO 3aBUCKIMOCTH
3a CYET CpeACTB 0BMacTHOro BIoAKETa U NMPVBAEHEHHbIX CPEACTB NPEANPUSTURN 1 OpraH3aLmii.

KniouyeBble cnoBa: I'IpOd)I/IJ'IaKTI/IKa KyPeHuA, HIKOTUHOBaA 3aBUCUMOCTb, MONOAEXHaA cpea, HUKOTUH3aMeCTUTEeNbHasA Tepanind, opraHin3daumoHHaa Moaenb

®duHaHCMpOBaHMe: 1ccnefoBaHne NpoBeaeHo Npu nopaepxke degepansHoro areHTcTea no genam Monofexu (rpaHt Ne 091-11-2023-021, nony4eHHbIN
bnarogaps nobefe Bo BCepoCCuinckoM KOHKYpCe MONIOAEKHBIX MPOEKTOB cpean hunsmydeckmnx nuu, B 2023 ).

Bknap aBTopoB: /1. A. YNIbSHOB — HEMOCPEACTBEHHAs KypaLus rpyrmn oTkasa OT KyPeHsi, MPUBeYeHe rpaHToOBOM NOAAEPKKN AN peanv3auyn, 3aKynka
MEAVNKaMEHTO3HbIX CPEACTB W MPOBEAEHNE MEPOTNPUATUIA ANt BOBSIEHEHUS [OOPOBOBLIEB B 3KCMIEPVIMEHT, y4acTune B paspaboTke OpraHv3aLvOHHON MOAeni;
H. E. Hexaerko, H. . OcTpoylwko — paspaboTka OpraHn3auVoHHON MOAENM, METOAONOrMHECKOe KOHCYNBTUPOBaHNE, afMUHUCTPATVBHAA MOOAEPXKKa;
J1. B. MepembsiHnH — paspaboTka OpraHn3aLyoHHON MOOENW, Hay4HOe KOHCYbTUpoBaHue; A. B. YnbaHoBa — HENocpeacTBeHHas Kypauus rpynn otkasa ot
KypeHusi, MHPOpMaLMOHHOE CONPOBOXKAEHNE aKcnepumMeHTa; T. H. [NeTpoBa — agMUHMCTpaTUBHAA NOAAEPKKA SKCNEPUMEHTa, OpraHn3aLys MPOCBETUTENBCKON
paboTbl; 0. A. LLlapanoBa — pa3paboTka opraHn3aLoHHON Moaeu.
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The issues of damage to health related to the spread of tobacco
smoking and nicotine product consumption are global [1-3].
Manufacture of such products is a very profitable business.
That is why manufacturers are interested in expanding the
market segment through the use of marketing schemes and
the chemical mechanisms enhancing nicotine dependence.
According to the World Health Organization (WHO), tobacco
smoking results in 7 million deaths annually, among which
more that 6 million cases occur in tobacco smokers and former
tobacco smokers and more than 890,000 cases occur in non-
smokers exposed to the second-hand tobacco smoke. The
tobacco use poses a serious threat to the health of citizens
of the Russian Federation (RF) and results in negative medical,
demographic, and socioeconomic effects.

Nicotine that causes and maintains addiction is the main
component of tobacco [4]. The 10th revision of the International
Statistical Classification of Diseases and Related Health Problems
(ICD-10) recognizes nicotine dependence resulting from tobacco
use as a disease associated with behavioral disorder. Nicotine
dependence is a factor contributing to the development
of cardiovascular, pulmonary, gastrointestinal tract, nervous,
endocrine, and reproductive disorders; all these are a real threat
to smokers using not only conventional cigarettes, but also digital
tobacco heating devices and vapes [5-7]. According to the data
of the International Agency for Research on Cancer (IARC) for the
year 2014, tobacco smoking increases the risk of many cancer
types, such as lip, oral cavity, pharyngeal, esophageal, gastric,
pancreatic, tracheal, bronchial, lung, bladder, kidney and urinary
tract cancer, as well as acute myeloid leukemia.

The RF Government decree approved the concept for
realization of the state policy on combating consumption
of tobacco and other nicotine products [8]. According to the
concept, the new options in the form of tobacco heating
devices have become widespread along with conventional
tobacco products. Thus, the monitoring data show that today
the growth of consumption of such type of tobacco products,
as digital nicotine delivery systems, is observed, including
among children and adolescents. The rate of the use of such
type of nicotine products among individuals aged 18-24
years is 19.1%, which is more than 10 times higher compared
to other age groups. Furthermore, the monitoring data suggest
that the RF residents are adequately informed about the harm
prom tobacco use (the majority of smoking respondents (76%)
think that smoking causes harm to their health).

According to the polling data acquired by the Russian
Public Opinion Research Center (VCIOM), 41% of the country’s
population were smokers in 2013, while in 2022 as many
as 33% of the citizens suffered from nicotine dependence.
Moreover, smokers predominate in the age group 25-59 years.
However, many authors of scientific papers report growth of the
rate of smoking in the youth environment (18-35 years), which
is considered to be associated with the growing popularity
of vapes and digital tobacco heating devices [9-11]. Thus,
according to the scientific literature data, the number of young
adult smokers in various regions varies between 25 and 40%
[12-15]. For this reason, in the RF the ability of minors to purchase
any nicotine products is being consistently limited, and since
2023, additional restrictions on distribution and advertising
have come and continue to come into force; penalties for illegal
trade of nicotine products are being tightened [16, 17]. Along
with the legal and regulatory changes in the healthcare system
structure, there are more and more health centers. The activity
of such medical and preventive branches is focused on the
early diagnosis of chronic disorders and promotion of healthy
lifestyle [18, 19].
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As for fight against smoking, specialists of the centers
provide counseling and give recommendations on smoking
cessation using psychotherapeutic methods and medicines
[20]. However, to purchase such products, the smoker will have
to spend a fairly large amount of money. This creates economic
constraints and deters people, especially young adults, from
starting treatment.

Considering the above factors, the measures for prevention
of diseases in the population are implemented in the Voronezh
Region within the framework of the Healthcare national project.

At the initiative of the Department of Healthcare Management
at the Burdenko Voronezh State Medical University, including
within the framework of the students’ educational and research
work, the organizational model of medical measures involving
formation of the smoking cessation groups among young
adults, management and enlightment of the participants
on the issues related to damage from nicotine dependence and
free provision of the medicines facilitating combating nicotine
addiction was developed.

The study was aimed to assess the organizational model
effectiveness based on the nicotine cessation rates of young adults.

METHODS

To form experimental groups for modeling, we organized
awareness-raising activities on the resources for the youth and
21 face-to-face actions. The information coverage was about
25,000 people; more than 400 people took part in the face-
to-face events. In this phase of the project we conducted the
public awareness campaign focused on the harm from various
smoking options and smoking cessation methods. Young
adults were also offered to joing the smoking cessation groups.

Based on the results of the first phase, we formed three
groups, 14 individuals per group. The groups included
individuals aged 18-28 years, who expressed the desire
to quit smoking and had moderate nicotine dependence based
on the Fagerstrom Test (score 4 of higher). Furthermore,
41.2% of the experimental subjects used vapes, 23.5% used
cigarettes, 11.8% used digital tobacco heating devices, and
23.5 % used various combinations of the above. Among
participants, 64.7% were males and 35.3% were females.
In this regard, the groups were formed by stratification
considering the smoking means and the nicotine dependence
severity. We used tablets containing cytisine in group 1, nicotine
sprays in group 2, nicotine patches in group 3.

The experiment was conducted for 30 days, during which
the subjects were through three questionnaire surveys (on days 2, 15,
and 30). The quastionnaires designed by the authors contained
questions about the current state of the member of the group:
“Do you currently smoke?”; “Have the number of cigarettes
smoked or the use of vape decreased?”; “What effect of the
medicine used do you experience?”; “Do you experience any
side effects of the medicines used?”; “Do you plan to start
smoking again?”

Funding of the organizational model (purchase of medicines
for further free provision, conducting educational events,
installation of banners, and distribution of printed materials)
was ensured by the grant of the Federal Agency for Youth
Affairs. Medicines were selected based on their popularity and
accessibility for purchase in May-June 2023.

The polling results were processed in the StatTech 3.1.8
program (StatTech; Russia) using Pearson's chi-squared
(x?) test for independent samples and the Wilcoxon test for
assessment of the process dynamics with the significance level
below 0.05.



Table 1. The number of non-smokers in various phases of the experiment
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Day 2 Day 15 Day 30
Group 1 14 10* 7
Group 2 14 5 4
Group 3 13 3* 2*
Total 4 16 13

Note: * — the differences between groups are considered significant at p < 0.05.

Table 2. The number of individuals, who have reduced consumption of nicotine products (individuals, who do not smoke at all or have reduced the dose) in various

phases of the experiment

Day 2 Day 15 Day 30
Group 1 14 14* 13*
Group 2 14 12 10
Group 3 14 7* 5*
Total 42 33 28

Note: * — the differences between groups are considered significant at p < 0.05.

RESULTS

The smoking cessation organizational model effectiveness was
assessed based on the indicators reported at the time of follow-
up polling. It should be noted that the most prominent effect
of the nicotine dependence relief was observed on day 2. This
is explained by the fact that the subjects were inspired by the
beginning of the experiment, including the awareness-raising
activities, and were particularly enthusiastic about fingting
against nicotine dependence during the first days. However,
some respondents reported the decrease in the desire to stop
using nicotine, insufficient effect of medicines, impossibility
to fight against the habit and the surrounding smokers. That
is why part of the subjects resumed smoking by the last day
of the experiment. Given the above, two parameters can be
considered the measure of effectiveness in two groups: the
number of non-smokers (those who ceased smoking) and the
number of individuals, who have reduced the use of vapes/
digital tobacco heating devices/cigarettes in the group.

Tables 1 and 2 show that during the experiment 31.7%
of participants remained non-smokers by day 30 and the total
positive effect bringing together those, who ceased smoking,
and those, who reduced smoking, was 66.7%. Assessment
of the overall process dynamics using the Wilcoxon test
revealed a significant decrease in the number of non-smokers
and the subjects, who reduced the dose of nicotine products
used, by day 30.

The tablets containing cytosine, using which 50% of the
subjects ceased smoking, were the most effective option in terms
of smoking cessation, and the total effect was 92.9%. The second
place by efficacy was occupied by the nicotine spray with 28.6%
of individuals, who ceased smoking, and 71.4% total positive
effect. The nicotine patch was the least effective, with 14.3%
of individuals, who ceased smoking, and 35.7% positive effect.
Significant differences in both parameters were reported for groups
1 and 3 only. It is necessary to increase the number of subjects
in each group to reveal the differences between other medicines.

Assessment of the patients’ sensations from using various
options showed that only 4.7% of the study participants
reported no physical effects of the proposed options. Others
felt the relief of withdrawal syndrome, however, many of them
failed to overcome nicotine dependence due to surrounding
smokers and psychological attachment to the smoking
process. Two subjects developed addiction to the nicotine
spray that manifested itself in the larger and frequent need
to use this option.

All the study participants, who remained non-smokers
by the end of the experiment, responded negatively to the
question: “Do you plan to start smoking again?” Furthermore,
78.5% of the subjects, who reduced the amount they smoked,
responded that they would continue their fight against nicotine
dependence after the end of the experiment.

DISCUSSION

The fight against nicotine dependence is a very complicated
process. Not only drug therapy is important, but also
personalized approach, support, and the sense of team. That
is why the experiment involving free provision of medicines
provided the basis for the organizational model consisting
ofthe awareness-raising activities, support of the group curators,
and the opportunity to consult physicians. It was important for
us to not just distribute free medicines across young adults,
but to support and consult them throughout the entire process
of fighting against nicotine dependence. Furthermore, many
individuals, who ceased smoking, reported the importance and
effectiveness of such comprehensive approach.

The findings showed low effectiveness of using nicotine
patches. According to a number of researchers, this is due
to the fact that this option cannot compensate for the nicotine
depencence psychological aspect [21]. The lack of ritual action
in response to the emergence of the desire to smoke did not
enable complete suppression of withdrawal syndrome, and
the use of tablets and spray takes places at the time when
the desire to smoke emerges and is associated with a certain
sequence of actions, which to some extent compensates
psychological addiction [22].

The subjects had no economic, administrative or other
interest to distort information about the smoking cessation
process. That is why the questionnaire survey data could
be considered reliable enough.

CONCLUSIONS

The organizational model for prevention of smoking
in the youth environment can be considered effective, since
we have managed to achieve smoking cessation in 31.7% of the
young adults taking part in the program through free provision
of medicines, awareness-raising acitivities, follow-up and support
of the members of the groups. The results of preventive activities
and drug support obtained within the framework of the proposed
model show signs of effectiveness and can be recommended
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for further testing and subsequent practical application with
the stage-by-stage scaling. Given the statistically significant
data on the results of assessing the effectiveness of the use
of medicines for drug support of combating nicotine dependence
and the use of nicotine products, it is recommended to prepare
information for the Ministry of Health of the Voronezh Region
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HYGIENIC ASSESSMENT OF WEATHER SENSITIVITY AND METEOTROPIC REACTIONS IN STUDENTS
Ganuzin VM, Baraboshin AT, Serkova OV
Yaroslavl State Medical University, Yaroslavl, Russia

The issue of weather sensitivity and meteotropic reactions in various population groups depending on the age, place of residence, professional features, and
health status is relevant and inadequately covered in scientific literature. The study was aimed to assess weather sensitivity and meteotropic reactions in medical
university students of various age groups. Polling of 243 students aged 17-18 and 23-24 years was performed using a tailored questionnaire consisting
of 16 questions allowing one to detect weather sensitivity and meteotropic reactions in the respondents. Analysis of the data acquired showed that 53.7% of female
and 16.7% of male first-year students had weather sensitivity (p < 0.001). Furthermore, 47.0% of surveyed first-year students and 67.0% of 5-6"-year students
complained of various intermittent meteotropic reactions. In first-year students, meteotropic reactions were most often manifested in the decreased performance
(76.6%), headache (74.6%), fatigue (70.2%). The weather-sensitive 5-6th-year students more often complained of the bouts of headaches (72.9%), decreased
performance (66.7%), sleep disorders (31.2%), and muscle pain (49.6%). Meteotropic reactions occurred in 47.0-67.0% of the surveyed students of various age
groups. Thus, when weather sensitivity is detected in students during the medical check-up, further prevention of the meteotropic reaction exacerbations should
be tailored based on the medical weather forecasting.
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MIMEHUYECKASA OLIEHKA METEO3ABUCUMOCTU U METEOTPONMHbIX PEAKLUWIA Y CTYAEHTOB
B. M. lanyauH &3, A, T. BapatowuH, O. B. CepkoBa

ApocnaBckumin rocy4apCTBEHHbIN MeaVLMHCKNIA YHUBEpCUTET, Apocnasns, Poccusa

[Mpobnema MeTe03aBUCMMOCTN 1 METEOTPOMHBIX PeakumMin CPeAn PasfnyHbiX COEB HACeNeHVs B 3aBMCUMMOCTM OT BO3pacTa, MecTa MPOXMBaHWS,
npogeccnoHanbHbIX OCOOEHHOCTEN 1 COCTOSIHNSA 3L0POBbS akTyasnbHa U HEAOCTATOYHO packpbiTa B Hay4YHOW nutepatype. Lienbto paboTbl 66110 U3yynTb
METEO4YBCTBUTENBHOCTb U METEOTPOMHbIE PEaKLMM Y CTYAEHTOB MEAVLIMHCKOrO YHMBEPCUTETa Pa3finyHbiX BO3pacTHbIX rpymnn. NpoBeaeHo aHKeTMpoBaHue
243 ctyneHToB B BogpacTte 17—18 1 23-24 net ¢ NOMOLLbIO aBTOPCKOM aHKETbI 13 16 BOMPOCOB, MO3BONSAOLLMX BbISIBATE METEO3aBNCUMOCTb 1 METEOTPOMHbIE PEaKLN
Y PECTMOHAEHTOB. AHUIN3 NOMYYEeHHbIX faHHbIX MOKasas, YTO METEOHYBCTBUTENBHOCTL UMena MecTo y 53,7% AesyLuek 1 16,7% toHoLwueit (p < 0,001), obyyasLumxcs
Ha nepsoM kypce. [Npn aTom 47,0% obcnenoBaHHbIX CTYAEHTOB-NEPBOKYPCHUKOB 1 67,0% CTyaeHTOB 5-6-ro KypCOB XaloBancCh Ha pasinyHble NeprioanyHeckim
BO3HMKaIOLLME METEOTPONHbIE peakLmm. Y CTYAEeHTOB NepBoro Kypca METEOTPONHbIE PeakL Halle NPOSBASANINCE CHUDKEHNEM paboTocnocobHocTH (76,6%),
ronoBHbIMK 6onsimu (74,6%), cnabocTtbto (70,2%). MeTeo3aBrCMblE CTYAEHTbI 5-6-r0 KypCOB Yallle »anoBajncb Ha MPUCTYMbl FOIOBHbLIX 6oneit (72,9%),
CHWXEHVE paboToCnocobHOCTH (66,7 %), HapyLleHust cHa (31,2%) 1 MblleyHble 6onm (49,6%). MeTeoTponHble peakuyn Bo3HvKanm y 47,0-67,0% obcnenoBaHHbIX
CTYAEHTOB PasINyHbIX BO3PACTHbIX MPyMn. Takim 06pa3oM, BO BpEMS AMCnaHcepu3auny CTyAEHTOB NPY BbISBNEHWN Y HX METEOHYBCTBUTENBHOCTY AasbHENLLIYIO
NPOMUNaKTNKy 060CTPEHMIA METEOTPOMHBIX PEAKLMIA CReayeT CTPOUTL C YHETOM MEAMUMHCKYX MPOrHO30B Norofpl.

Knio4yeBble cnoBa: CTyOEeHTbl, METEOHYBCTBUTESIbHOCTb, METEOTPOMHbIE peaKkunn, AnarHoCTnKa
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The review of scientific literature about the impact of weather
conditions on the human body has shown that there is a large group
of people poorly tolerating various atmospheric disturbances.
According to a number of researchers, weather-sensitive
individuals respond differently to the same factors of influence.
Like adults, children show weather sensitivity manifesting itself
in various meteotropic reactions starting from the neonatal period
[1-5]. The prevalence of meteotropic reactions depends on the
age, geographic zone of residence, profession, anomalies of the
constitution, certain chronic disorders.
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Large contribution to investigation of the issues of weather
sensitivity and meteotropic reactions in children and adolescents
was made by Konstantin I. Grigoriev, Dr. Sci (Med.), Professor
at the Department of Pediatrics and Children’s Infectious
Diseases, Pirogov Russian National Research Medical
University. According to K.I. Grigoriev, weather sensitivity is the
“ability of the body and autonomic regulation system to generate
a physiological, pre-pathological or pathological response
to the exposure to weather factors and/or decrease resistance
to the changing meteorological or climatic conditions” [6, 7].



OPUTMHAJIbHOE MCCJIEQJOBAHNE

Table. Rates of meteotropic reactions in weather-sensitive students

1st-year students, % 5-6"-year students, %
Symptoms of meteotropic reactions
n=47 n=96
Fatigue 70.2 51.1
Irritability 46.8 48.9
Decreased performance 76.6 66.7
Headache 74.6 72.9
Sleep disorder 12.8 31.2
Heart pain 10.6 14.6
Tachycardia 21.3 14.6
Shortness of breath 8.5 7.3
Nausea 14.9 11.4
Abdominal pain 10.6 6.4
Itchy skin 6.4 4.2
Skin rash 6.4 5.2
Muscle pain 28.8 49.6
Joint pain 38.3 37.5
Nosebleed 10.6 7.3
Exacerbation of chronic disorder 25.5 20.8

In our opinion, it is important to study the impact of weather
conditions on the student youth in the context of today’s
socio-hygienic training and living conditions.

The study was aimed to detect weather sensitivity and
meteotropic reactions in medical university students of various
age groups.

METHODS

We performed polling of medical university (Yaroslavl State
Medical University) students using the tailored questionnaire
consisting of 16 questions allowing one to detect meteotropic
reactions in the respondents. The respondents, who gave the
consent to assessment, were divided into two groups.
The first group included 100 first-year students aged 17-18 years,
the second one included 143 5-6"-year students aged
23-24 years. Polling of first-year students was performed
in September and October; polling of senior students was
performed in the end of the academic year.

Statistical data processing was performed using the StatTech
(StatTech; Russia) software package. The differences were
considered significant at p < 0.05.

RESULTS

Analysis of the results showed that 53.7% of female and 16.7%
of male first-year students had weather sensitivity (o < 0.001).
Furthermore, 47.0% of surveyed first-year students and 67.0%
of 5-6"-year students complained of various intermittent
meteotropic reactions.

It is interesting to note that chronic disorders were more
common among weather-sensitive students, than among
those, who showed no weather sensitivity. Accordingly, chronic
disorders were detected in 51.1% of weather-sensitive first-year
students and 26.4% of students with no weather sensitivity.
Among weather-sensitive senior students, chronic disorders
were found in 50%, while among students with no weather
sensitivity 28.2% had chronic disorders.

The rates of various meteotropic reactions found in the
group of weather-sensitive students are provided in the Table.

The Table shows differences in the meteotropic reactions
occurring in the groups of weather-sensitive first-year and
5-6th-year students. In first-year students, meteotropic
reactions were most often manifested in the decreased
performance (76.6% of cases), headache (74.6% of cases),
fatique (70.2% of cases). The weather-sensitive 5-6"-year
students more often complained of the bouts of headaches
(72.9%), decreased performance (66.7%), sleep disorders
(31.2%), and muscle pain (49.6%).

Analysis of the data obtained showed that the rates
of exacerbations of chronic disorders in weather-sensitive
students were the same in both groups.

DISCUSSION

Our findings are in line with the studies of meteotropic reactions
in schoolchildren and students performed by a number
of domestic researchers. In the study [8], 58.9% of surveyed
individuals were considered to be weather-sensitive. The study
of weather sensitivity in the pedagogical university students
aged 17-23 years showed that 29.3% of them suffered from
weather sensitivity [9].

When assessing weather-sensitive patients, seasonal
fluctuations of their hemodynamic parameters were revealed [10].

The study of meteotropic effects on the metabolic factors
in the student’s body proved that various climatic conditions
of students’ residence had an impact on the changes in the
body’s metabolic processes, including in the cardiovascular
and respiratory systems [11].

Studies of the impact of meteorological factors on the
development and course of disorders were conducted
by a number of domestic researchers. Thus, predictors
of meteotropic reactions in patients with arterial hypertension
under conditions of the Extreme North were identified [12].

In 2020-2022, meteopathic reactions were assessed
in children with bronchial asthma living in Moscow: 74.8% of
children in this group were weather-sensitive. The authors
proposed the normobaric hypoxic therapy that made it possible
to reduce the patients’ weather sensitivity and meteotropic
reactions by 80.0% [13, 14].
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The following pattern was identified when assessing
the effects of weather sensitivity in patients with arterial
hypertension: the authors found that meteopathic reactions
occurring in patients were most often associated with sudden
weather changes [15].

The literature review has shown that it is necessary
to consider health status and ensure prevention of chronic
disorders when providing career guidance to weather-sensitive
adolescents, including those from the groups at risk of bronchial
asthma and arterial hypertension [16-18].

In our opinion, meteotropic reactions and some categories
of diathesis are characterized by identical reactions. Therefore,
it is necessary to record individuals with certain types
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DYNAMIC CHANGES IN PHYSICAL DEVELOPMENT INDICATORS OF HIGH SCHOOL-AGE CHILDREN
IN THE SAMARA REGION OVER A DECADE

Trubetskaya SR &, Sazonova OV, Gavryushin MYu, Hamtsova RV, Tupikova DS, Frolova OV
Samara State Medical University, Samara, Russia

Physical development in adolescence is one of the key aspects of the modern society’s well-being. Assessment of physical development in children and adolescents
represents an essential component of the pediatric population health status estimation being a clear indicator of the impact of lifestyle, environment, and learning
process on the child’s body. The study was aimed to assess the dynamic changes of physical development indicators in the high school-age children in the Samara
Region over a decade. The paper deals with the anthropometric data of physical development acquired in 2013 and 2023. A total of 476 children aged 14-16 years
were examined (256 boys, 220 girls). Physical development assessment performed in the group of high school-age boys revealed significant changes. Boys of all
ages examined in 2023 lagged behind their peers examined in 2013 in the number of individuals with harmonious physical development. Furthermore, a significantly
greater number of children with disharmonious physical development due to excess body weight were revealed in 2023. The results yielded by assessing physical
development in girls are slightly different: the today’s 14-year-old schoolgirls lag behind girls examined in 2013 in the size of population with harmonious physical
development. The body height comparative analysis results have shown that the today’s schoolchildren do not lag behind their peers examined in 2013 in all
gender-age groups (p > 0.05). A significant increase in the schoolchildrens’ body weight relative to 2013 is likely to result from the quarantine measures related
to the COVID-19 pandemic, which made children stay at home for longer and reduced their physical activity.
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ONHAMUKA MOKASBATENEN ®U3NHECKOIO PASBUTUSA Y OETEW CTAPLLEIO LLUKOJIbHOIMO
BO3PACTA B CAMAPCKOW OBJIACTU 3A OECATUNETHUIA NEPUOL,

C. P. Tpybeukasti™=, O. B. CasoHoBa, M. tO. lasptouvH, P. B. Xamuosa, [. C. Tynukosa, O. B. ®ponosa
Camapckuii rocyfapCTBEHHbI MeAUUMHCKIIA yHUBepcuTeT, Camapa, Poccurst

dusnyeckoe pasBrTVE MOAPOCTKOB SBMSIETCS OOHUM M3 KIIIOYEBbIX acNeKToB 61aronosnyyns COBPeMeHHOro obulectsa. /13ydeHre (hranieckoro passutis
[eTeln 1 NOAPOCTKOB — HEOTbeMIIeMast YaCTb OLEHKM COCTOSIHUS 300PO0BbS AETCKON MOMyAsLMM, KOTOpasi CIYy>kKWUT HarmsaHbIM nokasaTtenem BnmsiHua obpasa
XKV3HK, OKPY>KatoLLer cpefipl 1 06pa3oBaTelbHOro NpoLiecca Ha opraHnaM pebeHka. Lienbto nccnegosanns 6bin10 NnpoaHanmManpoBaTb AVHAMKKY nokasaTenei
hVBNHECKOrO PasBITUA Y AETEN CTapLLEro LLKOMLHOMO Bo3pacTa B Camapckoi obnactu 3a AECATUNETHUIA Neprof,. B cTatbe paccMOTpeHbl aHTPOMOMETPUYECKNE
naHHble hr3NHECKOro pasBUTKS, NonydeHHble B 2013 1 2023 r. Bbinv ob6cnenosaHbl 476 aetelt B BogpacTe 14-16 net (256 manbynkos, 220 aeBo4ek). ViccneaosaHmst
PU3MHECKOro Pa3BUTUSA B rpynne ManbHYMKOB CTapLUero LUKOMbHOrO BO3pacTa BbISBUAM 3Ha4YMMble pasnunymns. Manbumnkin Bcex BO3pacToB, 0bcnenoBaHHble
B 2023 1., OTCTAOT OT CBOMX CBEPCTHMKOB, 06cnefoBaHHbix B 2013 1., MO KOMMHYECTBY YEMOBEK C rAPMOHUYHBIM (PU3NHECKM pPasdBuTeM, npu atom 2023 T
BbISIBNIEHO 3HA4VMO 60sibLLe AeTel C AYCrapMOHNYHBIM (DU3UHECKVIM Pa3BUTVIEM 3a CHET M3OLITOYHO Macchl Tena. PeaynsraTbl aHanmn3a usn4eckoro passuTtyis
Y [EBOYEK HECKOMBKO OTIMHAKOTCH: COBPEMEHHble 14-neTHue LUKOMbHMLI OTCTaOT OT 06CneaoBaHHbIX B 2013 1. MO HANOMHAEMOCTY rPyMMbl G FaPMOHUYHBIM
HU3NHECKM pa3BUTUEM. Pe3ynbTaTbl MPOBEAEHHOrO CPaBHUTENBHOMO aHanmM3a AnvHbl Tena NPOAEMOHCTPUPOBANM, YTO COBPEMEHHDIE LLKOSIBHUKA BO BCEX
BO3PAaCTHO-MOMOBbLIX MPYyrMMnax He OTCTatOT OT UX CBEPCTHWKOB, obcneaoBaHHbiX B 2013 I (o > 0,05). 3aMeTHbIN POCT Macchl Tena y LWKOSbHUKOB MO CPaBHEHWIO
¢ 2013 1., BEPOSATHO, 0OYCNOBNEH KapaHTUHHbIMM Mepamu B CBsi3n ¢ nanaemmnert COVID-19, koTopble MPUBENN K YBEANYEHNIO BPEMEHW, MPOBOANMOrO AETbMM
[0Ma, U CHKEHMIO X (PU3NHECKOM aKTUBHOCTW.

KntoueBble cnosa: rvrveHa Aeten 1 nogpocTKoBs, (r3nHeckoe passutue, AvHaM1Ka, aHTPoONoOMETpUs

Bknap aBTopoB: C. P. TpybeLkas, M. tO. MaBprowmH — nHmupmatopsl nccnenosanust; O. B. CagzoHoBa — Hay4HOe pykoBoAcTBO; P. B. XamuoBa — obpaboTka
pesyssTaToB, PefakTpoBaHve pykonicy; . C. Tynnkosa — c6op Matepuara, noarotoeka peaynsraros; O. B. ®ponosa — aHama fvTepatypbl, MOAroTOBKa PyKOMUCH.

CobniofeHne aTU4eCKNX CTaHgapToB: VccnefoBaHe of0obpeHo aTndeckm kommTtetom OrE0Y BO CamlMY MuHagpasa Poccun (npotokon Ne 9 oT
24 ceHTs6psA 2022 1.). [Jo6pOoBONbHOE NH(DOPMMPOBaHHOE cornacue Oblo MOYYeHO OT KaXKA0ro y4acTHMKa WK ero 3aKOHHOrO NMpeacTaBUTenNs.
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Comprehensive assessment of physical development
in children and adolescents is a critically important component
of the pediatric population health status estimation. This

is carried out in order to monitor the pediatric population health
status. The children’s harmonius development, well-being, and
social adaptation determine the future of our country [3, 4].

makes it possible to identify the effects of the lifestyle factors,
environment, and learning process on the growing child’s body
[1, 2]. A considerable amount of scientific research on assessing
physical development in children during various age periods
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The physical development level is determined by the values
of key anthropometric parameters (body height and weight),
and the ratio of these parameters determines whether the
child’s development is harmonious. Furthermore, physiological
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parameters that reflect the activity of body’s structural components
also play an important role in assessment of physical
development [5, 6].

The results of large-scale studies confirm unfavorable
trends in children and adolescent health. There is a decrease
in the number of healthy children, along with the increase in the
number of children with chronic disorders or disability [7]. The
child’s body continuously grows and develops; any deviations
from normal can indicate health problems. Physical maturation
follows biological patterns and reflects the general patterns
of body’s growth and development [8]. However, the long-
term urbanization, transformation of the environment, changes
in the population ethnic makeup, effects of the climatic and
georgaphic conditions, lifestyle, as well as different quality
of care provision also influence the processes of children’s
physical development.

The regional indicators of physical development used
to assess the development of traits are based on the
anthropometric assessment of homogenous groups of children.
These indicators need to be continuously updated and adapted
for each region of Russia. The regional standards of physical
development for children and adolescents living in the Samara
Region, which were updated in 2013, need to be revised.
In this regard, it is relevant to assess dynamic changes in the
main physical development indicators in this region considering
the regional and temporal features.

The study was aimed to assess the dynamic changes
of physical development indicators in the high school-age
children in the Samara Region over a decade.

METHODS

The surveyed group included 476 children aged 14-16 years
(256 boys, 220 girls), who attended secondary educational
institutions in Samara and had no clinical manifestations of
disorders; at the time of measurement they belonged to the
health status groups 1 and 2. The surveyed children had
been permanent residents of Samara for more than 5 years.
The children belonging to the health status group 3 or higher,
who did not attend general educational institutions or lived
in Samara for less than 5 years, were excluded from the study.
Body height and weight were measured using standard
equipment: body height using a stadiometer (Tves; Russia) with
an accuracy of up to 0.5 cm, body weight using the VEM-150-
Massa-K scales (Massa-K; Russia) with an accuracy of up to
60 g. The anthropometric characteristics (body height
and weight) were estimated using the regional regression
scales for the Samara Region in the Anthro-prof software
package "Program for Assessing Physical Development
in Schoolchildren” [9, 10].

The data obtained were compared with similar physical
development indicators obtained in the study conducted
in 2013. The study involved 496 adolescents aged 14-16 years
(263 boys and 231 girls), who attended secondary educational
institutions in Samara [11].

Statistical processing of the results was performed using
the StatTech 4.0 (StatTech; Russia) software package and
MyOffice (New Cloud Technologies; Russia). Significance
of differences between the values compared was determined
using the chi-squared test (x?); Yates's correction was applied
when necessary. The critical significance level was considered
to be 0.05, when testing the statistical hypotheses. Student’s
t-test was used to estimate significance of differences between
the mean values. The differences were considered significant
atp < 0.05.

RESULTS

Estimation of children’s physical development throughout two
assessment periods revealed no children with disharmonious
physical development due to abnormal body height.

Estimation of physical development in senior school-age
boys revealed significant differences in boys aged 14 and
15 years relative to their peers examined in 2013. Thus,
the share of 14-year-old children with harmonious physical
development was 69.5% in 2013, while in 2023 it was 50%
(o = 0.024). However, the share of children with disharmonious
physical development due to excess body weight increased:
it was 14.7% in 2013 and 31.5% in 2023 (p < 0.05).
Furthermore, the percentage of children with disharmonious
physical development due to underweight increased in 2013.

The share of 15-year-old boys with harmonious physical
development was 72.5% in 2013 and 68.2% in 2023. The
share of children with disharmonious physical development
due to excess body weight was 8.7% in 2013, while in 2023
it was 16.6%. The differences between peers assessed in
two different decades were significant (p < 0.05). Comparison
of physical development in the 16-year-old boys assessed
in 2013 and 2023 revealed no significant differences (o > 0.05).
In 2013, the share of boys with harmonious physical development
was 61%, while in 2023 it was as low as 38.2%. Furthermore,
the percentage of adolescents with disharmonious physical
development due to underweight increased increased in this
age group: in 2013 it was 22.0%, and in 2023 it was 47.1%.
Amidst this the percentage of overweight boys decreased:
it was 17% in 2013 and dropped to 14.7% in 2023 (Table 1).

Such trend was also observed in girls. By the age
of 16, the share of today’s children with harmonious physical
development becomes the same as the share of their peers
examined in 2013. Assessment of 14-year-old girls revealed
significant differences in the physical development estimation
results (o < 0.05). The share of girls with harmonious physical
development dropped to 37.5% in 2023, while in 2013
it constituted more than a half of the surveyed adolescents of the
same age group (56.3%). In contrast, in 2023 the share of girls
with disharmonious physical development due to excess body
weight increased 1o 34.5%. In 2013 the value of this group was
23.1%. Despite the growing number of overweight girls, the
prevalence of underweight among girls also increased relative
t0 2013 (to 28 and 20.6%, respectively). Physical development
of the 15- and 16-year-old girls surveyed in 2023 did not differ
from that reported in 2013. Harmonious physical development
was reported in 51.2% of 16-year-old girls surveyed in 2013
and 61.8% of girls surveyed in 2023. No differences were also
revealed in the OW and UW groups of both 15- and 16-year-
old girls (Table 2).

Comparison of the mean values of major anthropometric
traits of children surveyed in different decades revealed
significant differences. According to the assessment results
obtained in 2023, a significant increase in body height was
revealed in the groups of 14- and 15-year-old-boys relative to
their peers surveyed in 2013. Thus, body height of 14-year-old
boys was 157.3 + 0.64 cmin 2013 and 168.2 + 1.8 cm in 2023
(o < 0.01). In 15-year-old boys, body height was 163.6 + 0.77 cm
in 2013 and 170.3 + 1.1 cm in 2023 (p < 0.01.) There were no
significant differences between the values of 16-year-old boys:
176.53 + 0.93 cm in 2013, 176 + 1.1 cm in 2023 (p = 0.37).

When comparing body height in girls surveyed in 2023,
a significant increase in body height at the age of 14 and
15 years relative to the peers surveyed in 2013 was reported.
Thus, body height of the 14-year-old girls was 147.3 + 0.64 cm
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Table 1. Physical development of boys aged 14-16 years

14 years
2023 2013 X2 P
Physical development n=2380 n=287
Abs. % Abs. %
H(N)PD 40 50 60 69.5
X2 =7.544*
uw 15 18.5 14 15.8 b= 0.024"
ow 25 31.5 13 14.7
15 years
2023 2013 X p
Physical development n=92 n=_89
Abs. % Abs. %
H(N)PD 56 68.2 65 725
x?=10.807*
uw 12 15.2 17 18.8 p = 0.005"
oW 24 16.6 7 8.7
16 years
2023 2013 X p
Physical development n=284 n=90
Abs. % Abs. %
H(N)PD 32 38.2 55 61
x?=0.294
uw 40 471 20 22 b= 0.864
oW 12 14.7 15 17

Note: H(N)PD — harmonious (normal) physical development; UW — underweight; OW — overweight; * — significant results.

in 2018, and in 2023 it was 153.9 = 1.1 cm (p < 0.01). Body  percentage of underweight children among boys (15%) was
height of the 15-year-old girls was 160.8 + 1.1 in 2013 and  significantly lower than among girls (30%) surveyed in 2023.
165.8 £ 0.77 cm in 2023 (p < 0.01). The values of 16-year-old ~ However, boys with harmonious physical development showed
girls were as follows: 2013 — 176.53 + 0.93 cm, 2023 —  no significant differences from their female peers (p = 0.605).
176.0 + 1.1 cm (p = 0.66) (Fig. 1). When comparing boys and girls surveyed in 2013,
Physical development of the boys surveyed in 2023 it was found that the share of boys with harmonious physical
was significantly different from that of girls (o = 0.003): the  development (68%) was significantly higher (o = 0.019), than

Table 2. Physical development of girls aged 14-16 years

14 years
2023 2013 X5 p
Physical development n=78 n=_87
Abs. % Abs. %
H(N)PD 29 37.5 49 56.3
X% = 6.098"
uw 22 28 18 20.6 D= 0.048"
ow 27 34.5 20 23.1
15 years
2023 2013 X2, P
Physical development n==68 n==68
Abs. % Abs. %
H(N)PD 24 31 33 48.5
X2 =2.499
uw 24 31 20 29.4 p=0.287
ow 20 38 15 32.1
16 years
2023 2013 X2, P
Physical development n=74 n=76
Abs. % Abs. %
H(N)PD 46 61.8 39 51.2
x2=2.354
oW 20 29.4 26 34.2 p=0.309
ow 6 8.8 11 14.6

Note: H(N)PD — harmonious (normal) physical development; UW — underweight; OW — overweight; * — significant results.
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Fig. 1. Body height of boys and girls aged 14-16 years in Samara based on the body height assessment performed in 2013 and 2023

the share of girls (50%). Underweight and overweight boys
were statistically the same as girls (p = 0.103).

Comparison of body weight in the high school-age boys
showed that the 14-year-old schoolboys surveyed in 2013
significantly (p = 0.044) lagged behind their peers surveyed
in 2023. Body weight values became the same by the age
of 15 years. This could be due to the larger number of overweight
children (Table 2). Thus, body weight of 14-year-old boys was
46 + 4.08 kg in 2013, 50.3 + 0.86 kg in 2023 (p < 0.01). The
values of 15-year-old boys were as follows: 64.2 + 0.4 kg
in 2013, 62.2 + 0.7 kg in 2023 (o = 0.05). Body weight
of 16-year-old boys was 66.73 + 0.3 kg in 2013 and 67.6 + 1.2 kg
in 2023 (o = 0.05) (Fig. 2).

A similar trend was observed when comparing body
weight in girls. Thus, the 14-year-old girls surveyed in 2013
had significantly lower body weight (o < 0.01), than their peers
surveyed in 2023. However, the body weight values obtained
in 2013 and 2023 became the same by the age of 15 years.

Body weight of 14-year-old girls was 49.6 + 1.8 kg in 2013
and 53.5 + 0.7 kg in 2023 (p = 0.045). The values of 15-year-old
girls were as follows: 54.27 + 0.6 kg in 2013, 54.4 + 1.1 kg
in 2023 (p = 0.91). Body weight of 16-year-old schoolgirls was
54.6 + 0.8 kg in 2013, 55.7 + 1.3 kg in 2023 (o = 0.47) (Fig. 2).

DISCUSSION

Comparative analysis of the physical development assessment
results has shown that children with harmonious physical
development are significantly less common among today’s
schoolchildren of the Samara Region, than among their peers
surveyed in 2013.

The study of the features of the indicator dynamics has
revealed significant differences in the major anthropometric
traits in each gender-age group. The lag in development
of one anthropometric trait is not always associated with the
corresponding trends of other developmental indicators in the
same gender-age group. Significant differences in the number
of underweight boys were revealed when comparing boys and
girls. The observed decrease in the number of children with
harmonious physical development resulting from the increase
in the number of overweight boys and girls that was confirmed
by significant differences in the average body height and
weight can suggest specific features of sexual development
in the discussed age groups [12, 13]. The change in the age
of growth spurt was revealed when comparing the average
anthropometric parameter values. In our opinion, which is in line
with the other authors’ opinions [14, 15], the change can result
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Fig. 2. Body weight of boys and girls aged 14-16 years in Samara based on the body height assessment performed in 2013 and 2023
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from the features of the course of puberty and the impact
of the altered diet, urbanization, and increased information load.

According to a number of researchers, the current trend
is a significant increase in the number of children of this
age group compliant with the basic principles of healthy
lifestyle and actively involved in sports, which also has
an effect on the anthropometric parameters. Thus, the
authors note than body weight of the children engaged
in swimming is significantly higher than body weight of their
peers [16], while children engaged in tennis have body height
that is significantly higher, than in children, who do not practice
intense physical exercise [17].

A significant increase in the schoolchildren’s body weight
relative to the values reported in 2013 can be associated
with the quarantine measures due to coronavirus infection
(COVID-19): large amount of time spent at home, sedentary
lifestyle, decreased physical activity [18].
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CONCLUSIONS

The identified differences in the anthropometric indicators
of 14-16-year-old children acquired in different decades in Samara
demonstrate the need for thorough investigation of the current
features of physical development in the majority of childrens’
age groups aimed to decide on the need to revise the regional
standards of the physical development anthropometric traits.
The features of the growth shift identified provide the context for
the more thorough study of biological development in today’s
schoolchildren. Multiple studies suggest possible effects of the
living conditions and lifestyle, including the amount of children’s
physical activity. In this regard, it seems necessary to assess the
possibility to use the data of the children actively involved in sports
and allocate the groups of children with various levels of physical
activity for more thorough and reliable estimation of their physical
development, when studying anthropometric indicators.
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