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ORIGINAL RESEARCH

SOME HYGIENIC FEATURES OF THE LIFESTYLE OF MEDICAL STUDENTS
Dementiev AABS, Soloviev DA, Tsurgan AM, Kopaev IV, Osadets AYu

Pavlov Ryazan State Medical University, Ryazan, Russia

Systematic and purposeful campaigns designed to promote a healthy lifestyle among the youth are a strategic task for the healthcare system and the state
in general. This study aimed to explore the hygienic features of the lifestyle of medical students. It involved 109 students of medical faculties aged 18-26 years,
who participated in an anonymous online survey created in Yandex Forms in accordance with MR (methodical recommendations) 2.1.10.0033-11. We calculated
the relative values and their confidence intervals, and the significance of the differences was assessed using the chi-square test (x?) at p < 0.05. It was found
that active smoking remains a significant behavioral risk among medical students, particularly males (27.3%). The majority of medical students do not engage
in adequate levels of physical activity (64.2%) and do not get sufficient sleep at night (77.9%). As for the patterns of behavior in the context of medical assistance,
those rather common among medical students are categorized as irresponsible: many visit a doctor only in case of serious symptoms of the disease (54.1%),
undergo medical checkups in an untimely fashion (31.5%), do not follow doctor's instructions and stop course treatments early (37.6%), practice self-medication
(85.3%), resort to traditional medicine (55.1%). Every fifth respondent did not follow the rules of hand washing, and 17.4% did not take daily care of their body.
Unsafe forms of sexual behavior are typical for every fifth medical student. Thus, prevention and correction of the identified lifestyle risk factors hold significant
potential for preserving the health of medical students.

Keywords: lifestyle, risk factors, medical students, addictive behavior, medical activity

Author contribution: Dementiev AA — study design and conceptualization, article editing; Tsurgan AM — statistical processing and analysis of data, article
editing; Soloviev DA — article authoring; Kopaev IV — collection and primary processing of data; Osadets AYu — preparation of the sociological study.
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HEKOTOPbIE TMTMEHWNYECKNE OCOBEHHOCTU OBPA3A )KU3HU CTYAEHTOB-MEOVUKOB
A. A. Oementoes =, [1. A. Conosbes, A. M. LlypraH, V. B. Konaes, A. KO. Ocagel|
PsgaHckunin rocyfapCTBEHHbIN MEANLIMHCKIA yHUBEpPCUTET Umenmn . . Masnosa, Ps3aHb, Poccus

CuctemHas LieneHanpasfneHHas pabota no JopM1POBaHNIO YCTaHOBOK 3[0POBOro 0bpasa >KU3HW cpean MOMOAEXW SBNSETCH OAHOW U3 CTPaTermyeckmx
3afay rocygapcTsa v 3gpaBooxpaHenust. Lienbto nccneposaHns Gbino nsyumntb rMrneHnYeckmne 0Cob6eHHOCTY obpasa »N3HN CTyAEeHTOB-MeankoB. O6beKkToM
vcenepoBanns ctanm 109 CTyaeHTOB MeULIMHCKMX (hakynsTeETOB B Bo3pacTe 18-26 net. AHOHUMHOE OHNalH-aHKETUPOBaHME C MCMONb30BaHWEM CepBuca
Yandex Forms nposefeHo B cooteeTcTBUM ¢ MP 2.1.10.0033-11. BbIiNOnHeH pacyeT OTHOCUTENBHbIX BEVYMH, UX SOBEPUTENBHBIX UHTEPBAIOB, 3HAYYMOCTb
pas3nU4Min OLIEHNBAM MO KPUTEPUIO X1-KBagpaT (x°) npu p < 0,05. YCTaHOBNEHO, YTO aKTVBHOE KypPEHME MPOLO/KAET OCTaBaTbCS aKTyaslbHbIM NOBEAEHHYECKNM
PUCKOM CTYEHTOB-MEAMKOB, OCOBEHHO CTYAEHTOB MY>KCKOro nona (27,3%). [Ans 60mnbLUMHCTBA CTYAEHTOB-MEOVKOB XapakTepHbl HEAOCTATOYHbIE ABMraTeNbHas
aKTUBHOCTb (64,2 %) 1 NPOAOMKUTENBHOCTL HOYHOMO cHa (77,9%). Cpean CTyAeHTOB-MeANKOB AOCTATO4HO PacMpOCTPaHeHb! PUCKOBbIE (DOPMbI 6E30TBETCTBEHHOMO
MEAVILMHCKOro NOBEAEHUSs!, Takne Kak obpallieHne K Bpady TOMbKO B Cllydae Cepbe3HbIX CUMMTOMOB 3abonesarust (54,1%), HECBOEBPEMEHHOE MPOXOXAEHVE
MenocMoTpoB (31,5%), npepbiBaHMe Kypca HazHa4eHHOro Bpavom nedeHust (37,6%), camonedeHie (85,3%), obpalleHne K CpeacTBam HapoAHOW MeaULHbI
(565,1%). Kaxxapiih NaTbIi peCroHAEHT He cobntofan Npasuna MbiTbst pyK, a 17,4% He OCyLLECTBNANM eXXeAHEBHbI YXO[, 3a CBOVM TenloM. [ Kaxkaoro NsToro
CTyLEeHTa-MeaMKa xapakTepHbl Hebe3onacHble (hOPMbI CEKCYanbHOrO NOBEAEHMST. TakM 06pa3oM, CyLLLECTBEHHDIN MOTEHLMAaN COXPaHEeHNs 300POBbSA CTyAEHTOB-
MEONKOB COLEPXXMTCS B OMTUMMU3aLMN NPOMUNIAKTUHECKO paboThl MO KOPPEKLMK BbISIBNEHHBIX (DaKTOPOB prcka 06pa3a XN3HM.

KntoueBble cnoBa: 06pas »waHu, (hakTopbl pUcKa, CTYAEHTbI-MeAVIKY, a0auTVBHOE NOBEAEHVE, MEAVLIMHCKAS aKTVBHOCTb

Bknap aBTopoB: A. A. [leMeHTbeB — KOHLIENUMS 1 AM3aiiH UccnefoBaHus, pefaktnpoBaHue Tekcta ctatbi; A. M. LlypraH — cratuctudeckas obpaboTka
1N aHaM3 faHHbIX, pefakTpoBaHmve TekcTa; . A. ConoBbeB — HammcaHne TekcTa ctatei; W. B. Konaes — cbop 1 nepeudHas obpaboTtka gaHHbix; A. FO. Ocapel, —
NoAroToBKa COLWONOrM4ECKOro NCCefoBaHs.

CobntofeHne 3TUHECKUX CTaHAAPTOB: BCE CTyAEHTbI Nogncan 4O6poBObHOE HOPMMPOBAHHOE COMAacyie Ha y4acTvie B UCCNea0BaH.
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Systematic and purposeful campaigns designed to promote
a healthy lifestyle among the youth are a strategic task
for the healthcare system and the state in general: this work
supports replenishment of the country's labor force with
healthy and able-bodied generations ready for the current
challenges [1-5]. In this context, special attention should

be paid to the development of sound lifestyle values among
students of medical universities. A conscious commitment
to rational nutrition, regular physical activity, avoidance of smoking,
excessive alcohol use, and other addictive behaviors, along
with a responsible attitude toward medical checkups
and self-preserving behavior, should be regarded as an essential
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prerequisite for effective preventive work with patients [6, 7].
Despite being well aware of the impact of lifestyle on health, most
medical students consider it acceptable to have bad habits, eat
irregularly, disregard work—rest balance, and engage in physical
activity at suboptimal levels [8-13]. The most common causes
of risky behaviors among medical university students are lack
of time and fatigue after classes due to high academic loads
[8, 9, 14-18]. The trends registered often among them reveal
the growing prevalence of bad habits (alcohol and tobacco use)
that have a negative effect on their quality of life [19]. Intense
studying, an imbalanced work-rest schedule, insufficient sleep,
and poor nutrition lead to a significant deterioration in the health
of medical students from their first to sixth years of university
[20, 21].

Researchers are actively exploring the outlined problems,
yet the study of the hygienic aspects of medical students’
lifestyles remains an urgent issue. It is necessary to continue
the search for the effective ways of elimination of the identified
health risks, which supports the relevancy of this work.

This study aimed to explore the hygienic features of the lifestyle
of medical students.

METHODS

The study was conducted in Pavlov Ryazan State Medical
University. The sample included 109 students from all faculties
aged 18-26 years; they participated in an anonymous online
survey built in Yandex Forms. The survey questions were
grouped into blocks as suggested in MR (methodological
recommendations) 2.1.10.0033-11: addictive and forced
behavior, physical activity insufficiency, irresponsible medical
and hygienic behavior, non-compliance with personal hygiene
rules, unsafe sexual behavior [22]. To be included, the participant
had to be a student of Ryazan State Medical University
and submit the answered survey. Failure to answer the questions
in full or the provision of inadequate answers constitutes
grounds for exclusion.

The statistical processing of the collected data included
calculation of the relative values and their 95% confidence
intervals (95% Cl) using the Wilson Cl method. The significance
of differences was assessed using the chi-squared test
(x?), the target level was p < 0.05. The data were prepared
and processed in MS Excel 19 (Microsoft, USA).

RESULTS

The study showed that 12.8% of the surveyed medical students
actively smoke, while 7.3% of respondents periodically resort
to this bad habit (Table). Smoking was more common among
male students: 27.3% versus 9.2% of female participants
(x?2 = 5.1; p = 0.024). At the level of study years, though,
we failed to identify significant differences in the prevalence
of smoking within the considered cohort. It was found that 63.6%
of smokers usually smoke up to five cigarettes a day, while
the rest smoke 15 or more. For regular smokers, the median

Table. Prevalence of active smoking among medical students
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intake of nicotine was 1.5 [0.0; 3.5] mg/day, which was slightly
higher than that among students who smoked occasionally
(0.0[0.0; 0.15] mg/day; p = 0.06). On average, 64.9% [53.5; 74.8]
of medical students regularly stay in smoking rooms.

As for alcohol, 62.4% [53.0; 70.9] of the surveyed medical
students consume it, with the proportion of drinkers among
male participants slightly higher than among females: 72.7%
[61.9; 86.9] versus 59.8% [49.3; 69.5], respectively (x> = 1.3;
p = 0.263). Year-wise, we did not reveal significant differences,
but it was established that the share of medical students who
drink alcohol was the lowest among freshmen and sophomores
(59.2% [45.3; 71.8]), and highest among the third-year students
(67.5% [62.0; 79.9]; x> = 0.7; p = 0.702). A retrospection
of weekly alcohol consumption revealed that beer, preferred
by 28.0% of the respondents, is the most popular drink among
them, followed by wine and strong alcoholic beverages,
which were consumed by 20.8 and 13.6% of the participating
students, respectively. The median daily consumption of pure alcohol
0.7 [0.0; 4.9] g, and the maximum daily dose reached 29.9 g.

The survey revealed that 3.7% [1,4; 9.1] of the respondents
had at least once taken narcotics without a prescription,
although currently none of the respondents use them. However,
a few students (2.7%) noted that they take non-narcotic
psychoactive substances.

More than half of the surveyed medical students (64.2%
[564.9; 72.6]) engaged in insufficient physical activity, defined
as performing less than 150 minutes of moderate-intensity
exercise per week. We uncovered a respective trend: from
junior to senior years, the students to be physically active less
and less (Fig.).

We have also revealed that a certain portion of participating
medical students approaches medical checkups and assistance
irresponsibly. For example, 54.1% [44.8; 63.2] them indicated
that they consult a doctor only if serious symptoms of the disease
appear. Only 68.5% [59.3; 76.5] of the participants underwent
a medical examination once a year, while the rest took it less
frequently. On average, 37.6% [29.1; 46.9] of medical students
interrupted the course of treatment prescribed by a doctor,
85.3% [77.5; 90.8] resorted to self-medication, and 55.1%
[45.7; 64.1] turned to traditional medicine. Gender and study
year did not have a significant effect on the prevalence of such
irresponsible medical behavior among the respondents.

The majority of medical students, regardless of gender
and study year, habitually lacked proper sleep: 77.9% [69.3; 84.7]
of the participants mentioned that they slept less than 7 hours
per day. At the same time, 96.3% [90.9; 98.6] of the respondents
followed the recommended routines of ventilation (once a day
or more often) and wet cleaning of their homes (at least once
a week). Aimost every fourth participant failed to comply with
the rules of personal hygiene. In particular, 25.7% [18.4; 34.6]
of students brushed their teeth less than twice a day, 22.7%
[15.9; 31.4] did not follow handwashing recommendations,
and 17.4% [11.5; 25.6] did not take daily care of their bodies.
Gender had no significant effect in the prevalence of these
deviant behavioral patterns.

Attitude towards smoking Male Female Total

Smoke % 27.3 9.2% 12.8
[Q1; Q3] [13.2; 48.2] [4.7;17.1] [6.6; 19.1]

Smoke occasionally % 9.1 6.9 73
[Q1; Q3] [2.5; 27.8] [3.2;14.2] 3.8; 13.8]

Don't smoke % 63.6 83.9 79.8
[Q1; Q3] [42.9; 80.3] [74.8; 90.2] [71.3; 86.3]
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Fig. The proportion of students with insufficient physical activity, breakdown by study year, %

One in five medical students who participated in the study
practiced unsafe sex. In particular, condoms or other means
of contraception were not used by 22.9% [16.1; 31.7] and 19.4%
[13.1; 27.9] of the respondents, respectively, when pregnancy
was not a goal.

DISCUSSION

The study showed that among medical students, smoking
remains an urgent problem associated with addictive behavior,
and its prevalence even slightly exceeds the data reported
by other authors [9]. At the same time, the discovered levels
of alcohol consumption are generally consistent with the results
of other studies [9, 23, 24]. None of the respondents had
a daily dose of pure alcohol exceeding 30 g, which confirms
lack of alcohol abuse patterns and allows disregarding drinking
as a risk factor for the health of medical students [22].

We have found insufficient sleep and physical activity
to be significant risk factors for the health of medical students;
this is consistent with the findings of other authors [23, 24].
From 30 to 40% of the respondents were not satisfied with
the quality of their sleep. The main reason behind it are the irrational
mental work patterns [20]. According to some data, two thirds
of students go to bed after midnight and lack sleep, which
reduces the effectiveness of their mental activity and potentially
underpins even greater disruption of the work—rest balance [25, 26].

Irresponsible attitude towards medical checkups and treatment
may stem from the strong motivation to master a complex
curriculum as well as professional overconfidence, especially
in cases of self-medication and failure to fully comply with
doctor's prescriptions. Researchers have reported previously
that generally, medical students tend to neglect their health
and disregard the need to follow the principles of health-saving
behavior [27]. At the same time, the high prevalence of use
of medications without prescriptions revealed in this study
is confirmed by data from other authors [28].

The fact that nearly one in four students neglects personal
hygiene rules calls for special efforts in hygiene education.
In addition, special attention should be paid to the prevention

of unsafe forms of sexual behavior among students. The attitude
of peers in the social environment has a significant impact
on the motivation to follow the principles of a healthy living, which
once again testifies to the importance of hygienic education
[29]. According to the majority of students, the fundamental
source of information on healthy lifestyle are the disciplines
of the medical university's curriculum that systematically
consider the elements thereof [18, 30].

The limitation of this study is the lack of assessment
of the actual nutrition and nutritional status of the respondents
as well as lack of the respective risk calculations.

CONCLUSIONS

Active smoking continues to be an urgent behavioral risk
among medical students, especially male (27.3%). Alcohol
consumption, while highly prevalent (62.4%), does not reach
the abuse threshold. The use of drugs and non-narcotic
psychoactive substances is generally uncommon for this cohort.

The majority of medical students (64.2%) do not engage
in physical activity at an adequate level, and this problem
worsens as they progress through their studies. Moreover,
77.9% report insufficient night sleep.

As for the patterns of behavior in the context of medical
assistance, those rather common among medical students
are categorized as irresponsible: many visit a doctor only
in case of serious symptoms of the disease (54.1%), undergo
medical checkups in an untimely fashion (31.5%), fail to follow
doctor's instructions and stop course treatments early (37.6%),
practice self-medication (85.3%), resort to traditional medicine
(565.1%).

While most students observed home hygiene, one in four
did not follow oral hygiene practices, one in five neglected
proper handwashing, and 17.4% did not maintain daily
body care.

Unsafe forms of sexual behavior — optional condom use
during intercourse or neglecting contraception when pregnancy
is not planned — remain relevant for every one in five medical
students.
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INCLUSION OF A PLANT-BASED PRODUCT IN THE DIET OF KNOWLEDGE WORKERS
TO ENHANCE THEIR VITAMIN AND MINERAL STATUS

Rakhmanov RS'®, Bogomolov ES', Narutdinov DA?, Razgulin SA', Shurkin DA'

" Privolzhsky Research Medical University, Nizhny Novgorod, Russia
2 Voino-Yasenetsky Krasnoyarsk Medical University, Krasnoyarsk, Russia

Environmental conditions and strenuous cognitive workload necessitate optimization of nutrition. This study aimed to evaluate the effectiveness of a predominantly
plant-based product in improvement of the vitamin and mineral status of people engaged in intellectual labor. The formula for the product was developed
after assessment of the said status and working conditions of the participants. The treatment group (n = 30) has been supplementing its diet with the product
for 21 days, while the control group (n = 30) has not. The blood plasma levels of vitamins (B9 and B12, and 25(0OH)D) and minerals (K, Na, ionized and total Ca,
Fe, Mg, and P) were determined. By degree of strain, the considered occupations were classified as harmful strenuous work (class 3.2). Initially, the level of vitamin
B9 in each group was in the "low-normal" zone. Through the experiment, in the treatment group it increased by 3.2-3.8%, while in the control group the said level
dropped by 3.7-3.9%; the level of vitamin B12 increased by 36.7-46.7% and decreased in 23.3-36.7%, respectively, and that of 25(0OH)D increased by 3.0%
(p = 0.02) and decreased by 3.3% (p = 0.03). The level of ionized calcium in the treatment group increased by 7.0% (p = 0.001) and decreased by 50.0-53.3%
in the control group. Iron levels increased by 3.1% in 80% of the treatment group participants (p = 0.04), and sodium levels increased by 0.9% (p = 0.04), which
was 46.7-60.0% higher than the baseline values; in the control group, sodium levels dropped by 23.3-26.7%. No significant changes were recorded for the levels
of K, total Ca, P, Mg, but at the level of individual indicators we observed multidirectional changes. Thus, the use of the multicomponent plant-based product
demonstrates the promise of this approach for preventing vitamin and mineral deficiencies.
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KOPPEKLS BUATAMUHHO-MWHEPAJIbHOW HACBILLEEHHOCTU OPFAHU3MA JNL,
3AHATbLIX YMCTBEHHbIM TPYAOM, PACTUTEJIbHbIM NPOAYKTOM

P. C. Paxmaros'™, E. C. Boromonosa', [. A. HapytanHos?, C. A. Paarynvn!, [. A. LLypkuH'

" TTPUBOMKCKIMIA MCCNeaoBaTeNbCKU MeanUMHCKUIA yHBepcuTeT, HokHnii Hosropop, Poccus
2 KpacHosipCKuiA rocyAapCTBEHHbIN MEAMUMHCKIMIA YHNBEPCUTET MMeHN npodeccopa B. ®. BolHo-AceHelkoro, KpacHosipek, Poccus

YCnoBus 3KONOrMHYECKOro HeONaromnonyums 1 HanpsbKeHHbI YMCTBEHHbI TPy 06yCnoBAMBaOT HEOOXOAMMOCTb ONTUMM3aLMN NuTanus. Llensio paboTbi
ObI10 OLEHNTb 3(PMEKTUBHOCTE KOPPEKLMN BUTAMVHHO-MUHEPABHOMO CTaTyca ML, 3aHATbIX YMCTBEHHbIM TPYAOM, pacTuTenbHbIM NpodykTom. [locne
OLEHKM BUTAMUHHO-MUHEPASIbHOIO cTaTyca opraHua3ma, yCnoBuin Tpyaa paspaboTtany peuenTypy NpoayKTa Ans NoBbILLEHWS CTPECCoyCTonYMBocTL. Jlnua
13 ocHoBHOW rpynmbl (1 = 30) 21 AeHb B AOMONHEHVE K paLyvoHy MPUHMan NPOAYKT, rpynna cpaeHeHus (1 = 30) pauvoH He MeHsana. B nnaame Kposu onpenensinm
ypoBeHb BuTammHoB (B9 n B12, 25-OH sutamuHa D), MuHepanos (K, Na, Ca noHnsmposaHHsbIi 1 obwmia, Fe, Mg, P). YcnoBus Hanpsi»keHHOCTW TPyA0BOro
npoLecca OLEeHVBaIM Kak BPeaHbI HaNPshKeHHbIN TpyA, (knace 3.2). VexoaHo ypoBeHb BUTaMmnHa B9 B Kaxkaoi rpynne Haxoamncs B 30HE «MOHVMXEHHBI YPOBEHb—
Hopma». [Npun Npreme nNpogykTa oH noBbiwancs Ha 3,2-3,8%, a B rpynne cpaBHeHVs CHuvkanca Ha 3,7-3,9%. YpoBeHb BuTammnHa B12, COOTBETCTBEHHO, BbIPOC
y 36,7-46,7% v cHuauncs y 23,3-36,7%. YposeHb 25-OH ButammHa D Bbipoc Ha 3,0% (p = 0,02) 1 cHmauncst Ha 3,3% (o = 0,03). YpoBeHb MOHN3MPOBaHHOMO
KanbLMst y N, OCHOBHOW rpynnbl noBbicuncs Ha 7,0% (p = 0,001), a B rpynne cpaBHeHusa cHuauncs y 50,0-53,3%. B 0CHOBHO rpynne noBbILLEHVE YPOBHS
xxenesa nmeno mecto y 80,0%; B rpynne cpaBHeHns 3adurkenpoBaH pocT Ha 3,1% (p = 0,04). Ha 0,9% (p = 0,04) noBbicuACH ypoBEHb HAaTPUSA (MO 3Tanam
HabntoaeHnst 6biN BbilLe UCXOAHbIX 3Ha4YeHun y 46,7-60,0%), B rpynne cpaBHEHNst OTMeYeHO CHkeHne y 23,3-26,7%. Mo K, Ca o6uiemy, P, Mg 3Ha41MbIx
N3MEHEHUI HEe OTMEYEHO, HO MO MHAVBUAYaNbHbIM NoKadaTensM onpeaesneHbl pasHoHanpasieHHble N3MeHeHVs. [lcnonb3oBaHne MHOFOKOMMOHEHTHOMO
pPacTUTENBHOMO NPOAYKTa MOLTBEPXKAAET NEPCMNEKTUBHOCTb AAHHOMO HaMPaBneHUsi MPOMUIaKTUKA BUTAMUHHO-MUHEPasIbHOM HELOCTATOHHOCTW OpraHnama.

KntoyeBble cnosa: Cy6apKTyviKa, BpeaHbIi HAMPsPKERHbIA TPYA, BUTaMMHbI, MUHEPaSTbl, MHOFOKOMMOHEHTHbIV pacTUTENbHbIA MPOAYKT, 3PMEKTUBHOCTL
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OPUTMHAJIbHOE MCCJIEQJOBAHNE

As a stress factor, strenuous cognitive workload causes fatigue,
malaise, anxiety, worsens the quality of work, productivity
of the individual, and handicaps the cognitive functions of the brain.
Depending on the severity and time of exposure to this factor,
the consequences may include depletion of the adaptive
reserves of the body [1, 2]. In addition, strenuous cognitive
workload increases the individual's need for nutrients, including
vitamins and minerals [3, 4]. For example, vitamin C deficiency
impairs cognitive function; replenishing it boosts motivation,
improves concentration, and enhances productivity on attention-
demanding tasks [5]. An association was established between
affective disorders and vitamins B6 and B12 deficiency [6].
As for vitamins E, B9, and magnesium, their levels affect mental
health (7, 8].

One strategy for maintaining normal brain function
and the body's stress resistance is eliminating nutrient deficiencies
caused by internal or external factors [9-11].

This study aimed to evaluate the effectiveness of a predominantly
plant-based product in improvement of the vitamin and mineral
status of knowledge workers employed in the Subarctic zone.

METHODS

The study was conducted in the Subarctic zone. We observed
two groups of men (healthy and practically healthy), 30 in each,
over the summer. All the participants held similar jobs and performed
their duties in an anthropogenically polluted urban area (Norilsk).
They were 34.2 + 0.92 years of age, and their work experience
in the North was 6.4 + 0.6 years. We assessed their working
conditions [12].

Relying on data available from the scientific literature,
we designed a multicomponent food product (MCFP) from
predominantly plant-based raw materials to enhance the body's
stress resistance. Ingredients of the MCFP: beetroot, oats,
red grapes, eggshells, celery, parsley, kelp. The production
employed cryogenic technology [13], yielding a final product
rich in vitamins and minerals, the content of which was calculated
taking into account the fraction of water remaining after cryogenic
processing [14].

The treatment group supplemented their usual home-
cooked diet with 10 g (2 teaspoons) of MCFP, added to the second
course of dinner, for 21 days. The control group maintained
their usual home-cooked diet and refrained from taking vitamin
or mineral supplements before and throughout the study,
including the observation period. The range of food consumed
by individuals in both groups was the same.

We measured plasma levels of the considered vitamins
and minerals three times: before the MCFP course, at its completion
(on day 22), and on the 32" day of observation (to confirm
the effect).

Table 1. Vitamin content per 100 g of product

The plasma content of electrolytes (total calcium, magnesium,
inorganic phosphorus, iron) was determined using an AU5800
analyzer (Beckman Coulter; USA), the content of ionized
calcium, potassium, and sodium was established with a Roche
AVL9180 analyzer (Roche Diagnostics GmbH; Germany).
The results were evaluated in accordance with accepted
standards [15].

The level of 25(OH)D, an intermediate in vitamin D metabolism,
enabled assessment of the saturation of the body's vitamin D
status. The tests were performed on an AB SCIEX QTRAP
5500 mass spectrometer (SCIEX; Germany). The results
were categorized as follows: severe deficiency (5-10 ng/ml);
deficiency (10-20 ng/ml); insufficiency (20-30 ng/ml); optimal
level (30-100 ng/ml) [16].

The level of cyanocobalamin (vitamin B12) was determined
using the ARCHITECT® i2000 automated system (Abbott;
USA). The normal range was taken as 25-165 pmol/L. Level <
32 pmol/L was considered vitamin B12 deficiency [17].

The level of folic acid (vitamin B9) was determined on an AB
SCIEX QTRAP 5500 liquid chromatography-mass spectrometer
(SCIEX; Germany). The range of normal values was taken
as 5-9 ng/ml [18].

When statistically processing aggregate indicators in tables
generated in MS Office Excel (Microsoft; USA) using the Statistica 6.1
(StatSoft; USA), after determining the type of distribution using
the Kolmogorov-Smirnov test, we calculated the following:
for normal distribution — means (M) and their standard
deviations (o), for non-normal distribution — median values (Me)
and interquantile range (Q,~Q,). The significance of the differences
for paired samples was determined in the first case with
the Student's t-test, in the second — with the Wilcoxon test,
at p < 0.05. In addition, we assessed the dynamics of deviations
of individual indicators from the reference boundaries.

RESULTS

By the intensity of labor, the working conditions of the participants
were classified as harmful and strenuous (class 3, degree 2).
The emotional stress associated with the responsibility
for decisions made, the likely risk to one's own safety
and the safety of others supported the conclusion. Cognitive
workloads and working hours yielded similar classification:
heuristic type of work, comprehensive assessment of information,
control and assignment of tasks, irregular work hours,
non-compliance with regulated breaks. Sensory loads were
also harmful (class 3, grade 1) and stemmed from prolonged
use of a computer.

The calculated content of vitamins and minerals in the MCFP
is given in Tables 1 and 2. In addition, 100.0 g of MCFP contained
17.62 g of dietary fiber.

Product A*, mg E, mg C,mg |Bl,mg| B2,mg | B5, mg | B6, mg | B9,ug | B12, mg | PP, mg Biotin, pg D, ug K, ug
Beet 0.18 0.025 20.13 0.04 0.04 0.32 0.14 22.05 0 0.805 0.339 - 0.339
Oats 0.55 12.55 0 0.23 0.018 0.38 0.04 7.413 0 0.326 4.118 - -
Red grapes 0.07 0.195 1.1 0.07 0.072 0.05 0.088 1.487 0 0.193 - - 14.226
Eggshell 0.02 0.31 - - 0.015 - - - - - - - -
Celery 0.084 9.422 6.78 0.066 0.032 0.538 - 33.25 - 0.7 1.029 - 46.391
Parsley 0.064 0.144 164.38 | 0.055 0.048 0.164 0.109 9.835 0 0.603 2.45 - 830.93
Dried kelp 0.113 0.035 0.707 0.014 0.006 - - 0.169 0.109 0.109 0.475 0.261 10.23
Total 1.081 22.68 203.1 0.475 0.231 1.452 0.377 74.204 0.109 2.736 8.411 0.261 | 902.116

Note: * — combined in terms of carotenoids.
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Table 2. Mineral content per 100 g of product

ORIGINAL RESEARCH

Product F, ug J, ug Cu, mg Zn,mg | Fe,mg [ Mn,mg | Cr,ug | Se,pug | Mg, mg P, mg Na, mg | Ca, mg K, mg
Beet 40.25 2415 0.125 0.425 2.45 1.12 0.01 1.409 4.63 80.52 157 32.21 579.78
Oats 31.86 2.04 0.31 3.3 7.7 1.44 0.03 - 28.87 119.83 5.45 12.25 116.83
Red grapes 12.33 11.31 0.06 0.072 0.37 0 3.08 0.1 7.194 20.55 2.055 10.277 196.3
Eggshell 13.26 4.08 0.11 0.92 3.06 0 0.024 0.015 56.1 13.27 9.184 340 178.56
Celery 8.75 3.28 0.91 3.63 2.2 0.163 0.15 0.438 24.07 52,516 | 175.05 | 87.527 260
Parsley 126.03 13.7 0.82 3.2 3.94 0.08 0.23 0.082 35.07 41.644 | 60.274 | 119.45 279.45
Kelp 36.96 326.09 0.56 1.14 3.36 0.03 2.69 0.076 13.37 4.565 29.35 20.65 14.13
Total 269.44 | 384.65 2.895 12.687 23.08 2.833 6.214 2.12 169.3 332.9 | 438.36 | 622.364 | 1625.05

Initially, the Q1 values for vitamin B9 in each group were
in the "low level" zone. In the treatment group, it increased
by 3.2-3.8% during the follow-up period and reached
the reference range, while in the control group, on the contrary,
it dropped by 3.7-3.9%. On the level of individual indicators,
the folic acid level in the treatment group was initially lower than
normal in 30.0% of the participants; consumption of the MCFP
decreased this value to 13.3% during the course and further
to 10.0% during the follow-up period. In the control group,
before the start of follow-up, the vitamin B9 level was below
the reference limit in 25.0% of the participants. On the 22" day,
35.7% exhibited a decrease thereof within the normal limits.
On day 32, a decreased B9 level was registered in 28.6%
of the participants, and another 28.6% had the value dropping
but not beyond the normal range.

There was no significant dynamics of vitamin B12 content
in the groups; it was normal. However, in the treatment group,
on days 22 and 32 of the follow-up period, 36.7% and 46.7%
of the examined individuals showed an increase in the blood
plasma level of this vitamin. In the control group, on the contrary,
the said level decreased in 23.3% and 36.7%.

As for the 25(0OH)D balance, the changes were multidirectional.
There were no significant changes in the treatment group
by the end of the MCFP course. However, on the 32" day
of follow-up, the level of 25(OH)D was 3.0% than the baseline.
The positive trend was created by the participants who initially
showed a deficit of the micronutrient: their share decreased
from 60.0% to 40.0%. At the same time, the share of those verging
on having a deficit thereof increased by 10.0%. In the control group,
on the contrary, the proportion of people with a deficit increased
and the proportion of people with insufficiency decreased;
on the 22nd and 32nd days, the drop reached 3.3% (Table 3).

The blood levels of ionized calcium in both groups were
between the lower limit of the normal range and the range

of insufficiency. In the treatment group, after the MCFP
course, it increased by 7.0%, and by the end of the follow-
up it was 6.5% higher than the baseline value, that is, within
the reference range. At the level of individual participants,
73.3% of them exhibited growing levels of ionized calcium,
and 70% retained the achieved results until the end of the follow-
up period. In the control group, the level of this micronutrient
decreased in 50.0-53.3% of the participants; at all stages
of the follow-up period, it was below the norm in 40.0% of individuals.

By the end of the MCFP course, blood iron levels in the treatment
group increased by 3.1%, which is significant. This result
was observed in 80.0% of the participants. On the 32" day
of follow-up, it remained the same in 66.7% of individuals.
In the control group, blood iron dropped in 30.0-10.0%
of the participants.

Sodium levels grew slightly (by 0.9%), but significantly:
on the 22" and 32" days of follow-up, the increase
was registered in 46.7-60.0% of the treatment group participants.
In the control group, sodium levels decreased in 23.3 and 26.7%.

As for other substances, their mean values remained largely
unchanged (no significant fluctuations) and within the reference
limits, but considered individually, they exhibited multidirectional
changes: in the treatment group, 46.7% of the participants had
the levels of potassium growing, and in the control group they
dropped in 23.3%; total calcium was higher than the baseline
in 36.7-40.0% of the treatment group individuals, while
in the control group the respective value decreased below
the initial figures on 20.0-30.0% of the participants; the level
of inorganic phosphorus grew in the treatment group (33.3-40.0%
of the participants), and in the comparison group it dropped
in 16.7-23.9%; magnesium was higher than the baseline
in 56.7-60.0% of treatment group subjects, while in the control
group, the drop in its levels was observed in 23.3-13.3%
of the examined participants (Table 4).

Table 3. Comparative characteristics of blood plasma vitamin content in knowledge workers, Me (Q,.-Q,)

Group Follow-up period, M + ¢
Baseline Day 22 | Day 32
Vitamin B9, 5.0-9.0 ng/ml
Treatment 4.65 (4.11-6.24) 4.96 (4.89-6.6)/0.04* 5.15 (4.94-6.65)/0.03* */0.018"**
Control 4.35 (4.45-8.0) 4.32 (4.33-7.8)/0.001 4.19 (4.2-7.66)/0.001/0.317
Vitamin B12, 25.0-165.0 pmol/L
Treatment 109.95 (64.0-128.0) 105.0 (73.0-124.0)/0.25 111.0 (71.0-123.0)/0.2/0.28
Control 97.0 (78.5-164.0) 94.0 (78.0-169.50)/0.08 94.0 (77.5-169.5)/0.07/0.3
25(0H)D, 30-100 ng/m:

Treatment 18.65 (13.2-21.0) 18.9 (15.0-21.2)/0.85 18.95 (15.25-21.85)/0.02/0.12
Control 24.6 (19.25-35.55) 21.9 (18.25-34.85)/0.03 22.05 (18.25-34.85)/0.02/0.54

Note: * — significance of differences (p) relative to the baseline; ** — significance of differences (o) relative to the baseline;

to the data recorded after the MCFP course.
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OPUTMHAJIbHOE MCCJIEQJOBAHNE

Table 4. Absolute mineral content in blood

Group Follow-up period, M + ¢
Baseline Day 22 Day 32
Potassium, 3.5-5.1 mmol/L
Treatment 4.82+0.5 4.83 + 0.46/0.93" 4.81 + 0.46/0.85**/0.056***
Control 5.0 + 0.46 4.99 + 0.47/0.45 4.99 + 0.43/0.63/0.33
Sodium, 136-145 mmol/L
Treatment 144.1 (142.0-146.0) 145.0 (144.0-147.0) /0.04 145.1 (144.0-147.0)/0.04/0.423
Control 144.0 (142.0-144.0) 143.0 (141.0-144.0)/0.41 143.0 (141.0-144.0)/0.41/0.919
lonized calcium, 1.15-1.35 mmol/L
Treatment 1.16 (1.11-1.2) 1.19 (1.1-1.33)/0.001 1.2 (1.1-1.32)/0.002/0.035
Control 1.14 (1.11-1.17) 1.13 (1.11-1.117)/0.054 1.13 (1.1-1.18)/0.07/0.929
Calcium, 2.02-2.60 mmol/L
Treatment 2.59 (2.32-2.74) 2.5 (2.31-2.57)/0.09 2.5 (2.31-2.56)/0.3/0.49
Control 2.54 (2.44-2.62) 2.53 (2.43-2.61)/0.63 2.5 (2.4-2.59)/0.63/0.91
Inorganic phosphorus, 0.7-1.8 mmol/L
Treatment 1.19+0.19 1.21 £ 0.17/0.21 1.21 + 0.18/0.162/0.16
Control 1.09 £ 0.12 1.1 £0.12/0.31 1.1 £ 0.12/0.48/0.67
Magnesium,0.66-1.03 mmol/L
Treatment 0.91 +0.07 0.9 + 0.08/0.987 0.9 + 0.08/0.172/0.17
Control 0.92 +0.13 0.92 + 0.13/0.731 0.92 + 0.13/0.869/0.574
Iron, 9.5-30 mmol/L:
Treatment 20.74 + 4.5 21.16 + 5.21/0.049 21.38 + 5.07/0.04/0.68
Control 19.98 + 5.52 21.8 +4.94/0.711 21.8 + 4.94/0.5/0.081

Note: * — significance of differences (p) relative to the baseline; ** — significance of differences (p) relative to the baseline; *** — significance of differences (p) relative

to the data recorded after the MCFP course; for nonparametric data — Me (Q,.-Q,,).

DISCUSSION

Norilsk is the most problematic city in the Arctic macroregion;
here, the population's health is affected by a combination
of natural and environmental factors [19]. Amid anthropogenic
pollution and strenuous intellectual workloads, the vitamin
and mineral status of the examined individuals deviated
from normal levels, potentially impairing their cognitive functions.
In particular, the baseline levels of vitamin B9, 25(OH)D, and ionized
calcium were reduced; overall, the levels of the considered
vitamins and minerals were decreasing in the control group.

Previously, it has been established that nutrients consumed
with food can alleviate neuropsychiatric stress associated with
intense mental work [20, 21]. Accordingly, there was formulated
a multicomponent product that promotes detoxification (via
beetroot and oats), boosts antioxidant protection (from red
grapes), enhances overall resilience by supplying essential
vitamins and minerals (from all herbal components), and eliminates
heavy metals (using eggshell [22]). Since the considered group
had a high incidence of diseases of the genitourinary system,
the formula was complemented with parsley and celery [23].

Kelp was used to address the pronounced iodine deficiency
common in northern regions. The said deficiency hampers
cognitive functions and promotes development of a secondary
immunodeficiency [24].

The MCFP contained both minor and biologically active
substances:

— beetroot: betaine, organic acids, organic antioxidants;

— oats: beta-carotene, betaine, lutein, zeaxanthin, gum,
beta-cryptoscanthin, methylmethionine sulfonium, phytosterols;

— red grapes: carotenoids, lutein, zeaxanthin, betaine,
phytosterols, antioxidants, essential oils, phenolic compounds;

—celery: beta-carotene, lutein, zeaxanthin, methylmethionine
sulfonium, phytosterols;

— parsley: gamma-tocopherol, beta-carotene, betaine,
methylmethionine sulfonium, phytosterols, flavonoids, antioxidants,
lycopene;

— kelp: beta-carotene, fucoxanthin.

These substances perform "the functions of exogenous
regulators of metabolism and play an important role in the adaptive
reactions of the body, maintaining health" [25]. They have
a positive effect on mental endurance and stimulate the activity
of the nervous system [26-32].

Analysis of micronutrient intake showed that the treatment
group received the following additional amounts daily
(percentage of the recommended daily amount): up to 20.3%
for vitamin C, 12.0% for vitamin A, 25.7% for iodine, 29.0%
for copper, 23.1% for iron, 14.2% for manganese, and 10.6%
for zinc. The proportion of dietary fiber reached 8.8% of the daily
requirement [25].

In our study, adding the MCFP to the participants' diets
increased cyanobalamin saturation in almost half of them.
The deficiency of vitamin B12 can negatively affect hematopoiesis,
the body's energy metabolism, and the state of the nervous
and antioxidant systems under extreme conditions. It can
be assumed that the negative effects worsened in the control
group: levels of vitamins (B9, B12, 25(OH)D) dropped, and those
of minerals (ionized Ca, Fe, Na) decreased significantly.

In 20.0% of the treatment group, folic acid levels were
within the reference limits by the end of the follow-up; initially,
they were below these limits in 30.0% of the participants
from this group. In the control group, deviations from the norm
only increased. Vitamin B9 is involved in hematopoiesis
and regeneration, it boosts the anabolic and adaptive processes
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in the body. Being involved in the synthesis of nucleic acids, vitamin
b9 affects the normal development and function of the brain not
only during pregnancy and after birth, but also later in life.

Despite the fact that the study was conducted in the summer,
a significant proportion of the subjects showed vitamin D deficiency
(established by measuring its major metabolite). Vitamin D
is associated with regulating neurohormonal effects in the brain
and maintaining cognitive function, memory, and behavior. It plays
an important role in the mechanism of oxidative stress and regulation
of phosphorus-calcium metabolism [33]. In our study, participants'
vitamin D levels increased despite its low content in the MCFP.
This may relate to elevated minerals (calcium, phosphorus,
magnesium) that facilitate vitamin D metabolism.
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THE IMPACT OF ANXIETY ON ACADEMIC PERFORMANCE IN ADOLESCENCE
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Anxiety should be considered as impaired adaptation in a particular situation. It can negatively impact mental health, quality of life, overall well-being, and disrupt
schoolchildren's education and development. The study aimed to assess how anxiety levels influence the academic achievement of today’s adolescents using
psychodiagnostic tools. The researchers assessed levels of school-related, situational, and personal anxiety among ninth graders in Voronezh using the School
Anxiety Test by B.N. Phillips and the Spielberger—Hanin Anxiety Scale, analyzing gender differences and the subsequent impact of anxiety on academic performance.
Statistical methods were applied to the test data. The study found that most participating schoolchildren showed a normal level of anxiety. However, girls had higher
levels than boys. As for the link between anxiety and academic performance, we did not identify an interconnection that, influenced by certain factors, may have
a positive or a negative effect on the education-related productivity of adolescents. The results of this study complement the existing body of knowledge on the issue.
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The problem of anxiety, which affects various aspects of life
including education, remains urgent [1]. Educational activities
and various environmental factors at school often trigger
and exacerbate anxiety, tension, excitement, self-doubt, negative
expectations, and emotional instability in children.

A.M. Prikhozhan interprets anxiety as a state of emotional
discomfort associated with a premonition of impending danger
and the expectation of trouble [2].
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R.S. Nemov defines anxiety as a constant or situational
tendency to experience agitation, fear, and apprehension within
specific social contexts [3].

One of the most common anxiety frameworks is the Spielberger—
Hanin scale, which distinguishes between trait (personal)
and state (situational) anxiety. Trait anxiety is a stable
individual characteristic reflecting the tendency to experience
apprehension or worry in various situations. Situational
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anxiety occurs in response to specific circumstances
and events [4, 5].

There is no age immune to anxiety, but adolescence is justly
considered the most vulnerable period of life in this respect,
given the background of hormonal processes, emotional
instability, and rapid social and physical development [2].

The factors triggering negative emotions include both individual
variables, such as gender, personality traits, and age, and external
influences, such as traumatic events and the immediate school
environment [6].

As adolescents spend a significant portion of their time
in educational institutions, school-related factors are among
the primary contributors to their increased anxiety [7-9]. Such
factors include high learning and school-related workloads,
educational innovations, exams and tests, grades, a large
amount of homework, conflicts with classmates, teachers, etc.
10, 11].

Symptoms of anxiety can include nervousness, agitation,
increased excitability, insecurity, drowsiness, tension, absent-
mindedness, fatigue, restlessness, emotional instability [5, 12].
They depend on the individual characteristics of the body,
environmental factors, and the severity of anxiety.

The consequences of anxiety can be seen in all areas
of human life, affecting psychological well-being, health,
behavior, and relationships in society. Anxiety itself can impair
cognitive functions and undermine educational outcomes.
Its severity reduces schoolchildren's productivity and academic
performance, hampers parenting efforts, weakens peer
relationships, hinders adaptation to new conditions, and disrupts
overall physiological health.

Employing psychodiagnostic tools, this study assessed how
anxiety levels influence the academic achievement of today’s
adolescents.

METHODS

The study was conducted at the A. Platonov school in Voronezh;
it involved 84 9th grade pupils, 45 girls and 39 boys. They filled
out the B. Phillips School Anxiety Test and the Spielberger—
Hanin Anxiety Scale for the purpose of determining the level
of anxiety.

The Spielberger—Hanin psychodiagnostic scale distinguishes
between trait (personal) and state (situational) anxiety, which
allows assessing it as both a personal characteristic and a reaction
to the current situation.

In addition to measuring the overall level of school-
associated anxiety, the B. Phillips psychodiagnostic method
enables analysis of several factors related to the learning
process and educational activities of pupils, including frustration
of the need to succeed, social stress, fear of self-expression,
fear of knowledge tests, fear of not meeting the expectations
of others, low physiological stress resistance, problems
and fears in relationships with teachers.

At the next stage of the study, we calculated the mean
academic performance score of the participants (all subjects)
and assessed the relationship between academic performance
and anxiety.

Statistical processing of the collected data involved methods
of parametric and nonparametric analysis. We calculated relative
values (P) and relative errors (mp). The Mann-Whitney U test was
used to compare the obtained indicators, and Spearman's rank
correlation coefficient (rs) was used to analyze the relationship
between the two variables. The differences were considered
statistically significant at p < 0.05. Statistica 6.0 (StatSoft; USA)
was used for statistical processing of the results.

RESULTS

The Spielberger—Hanin scale revealed a moderate level
of situational anxiety in the majority of the participating
schoolchildren. High level was recorded in 22.62 + 4.52%
of pupils, low level —in 15.48 + 3.95%. There were also gender
differences: a stressful situation had a pronounced effect
on 33.3 + 7.03% of girls and 12.82 + 5.35% of boys, and a weak
effect on 15.56 + 5.40% of girls and 15.38 + 5.78% of boys.

Compared with state anxiety, the level of trait anxiety was higher:
is was intense in 33.33 + 5.14% of schoolchildren, moderate —
in 57.14 + 5.40%, and low in 9.52 + 3.20% of them. Gender-
wise, we registered a high level of trait anxiety in 23.08 + 6.75%
of boys and 40% + 7.3% of girls.

The intensity of anxiousness varied depending on gender.
The values of the anxiety indicators were higher in girls than
in boys. Mathematical and statistical processing of the results
using the Mann-Whitney U test (p < 0.05) confirmed the gender-
modified significance of the differences in indicators
of state (U, o= 600) and trait anxiety (U, o= 593). The empirical
values obtained were in the zone of significance.

The B. Phillips test has shown the general anxiety level
to be high in 7.14 + 2.81% of respondents, increased —
in 15.48 + 3.95%. For the overwhelming majority of the participants,
school factors were not traumatic, and the state of anxiety
was either mild or within the normal range. They exhibited
a fairly even emotional background and an adequate
assessment of the current situation. It should be noted that this
test revealed high degree of anxiety only in female respondents.
The study data confirm that boys tend to be more emotionally
stable than girls, with statistically significant results (U, o= 611,
p < 0.05).

The school anxiety factors, as determined by the B. Phillips
test, differed in their severity (Table 1).

Fear of knowledge tests was the most common factor.
It was registered in 60.67% + 5.33% of schoolchildren:
14.28 + 3.82% had it at a high level, 46.43 + 5.44% —
at an elevated level. Anxiety caused by failure to meet
the expectations of others was seen in 51.19 + 5.45% of ninth
graders (9.52 + 3.2% — high level, 41.67 + 5.38% — elevated
level). These schoolchildren worry about the grades they
receive, depend on the opinions of other people, and focus
on the others' evaluations of their actions and performance.
Half of the respondents had a fear of self-expression: a high
level thereof was registered in 13.10 + 3.68% of participants,
elevated level — in 36.90 + 5.26% of them. This fear reflects
the negative attitude of schoolchildren towards public speaking,
the necessary demonstration of their knowledge, skKills,
and abilities in the presence of a personally significant audience
of listeners. The fear of speaking in public can further provoke
agitation, self-doubt, lack of self-reliance and trust in own
capabilities. Problems in relations with teachers were a factor
that manifested at a high level in 9.52 + 3.2% of adolescents,
at an elevated level — in 23.81 + 4.65%. The other stress
factors considered — frustration of the need to succeed, social
stress, low physiological resistance to stress — were at high
and elevated levels in fewer participants, and their contribution
to the overall level of school anxiety was less significant.

Anxiety has quite a significant effect on the learning process
of adolescents. It manifests as subjectively experienced
agitation, tension, and preoccupation, which are associated
with various stressful situations: exams, knowledge control and
verification papers, tests, surveys, etc.

In this connection, at the next stage of the study, we calculated
the mean academic performance score for ninth graders
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Table 1. Severity of school anxiety according to the B. Phillips test (%)

ORIGINAL RESEARCH

Factors Normal level

Elevated level

High level

Frustration of the need to succeed 95.24 + 2.32%

4.76 + 2.32%

Social stress 80.95 + 4.28%

16.67 + 4.07%

2.38 + 1.66%

Fear of self-expression 50 + 5.46%

36.90 + 5.26%

13.10 + 3.68%

Fear of knowledge tests 39.29 + 5.33%

46.43 + 5.44%

14.28 + 3.82%

Fear of not meeting the expectations of others 48.81 + 5.45% 41.67 £ 5.38% 9.52 +3.2%
Low physiological resistance to stress 85.71 + 3.82% 10.71 £+ 3.37% 3.57 +2.02%
Problems and fears in relationships with teachers 66.67 +5.14% 23.81 + 4.65% 9.52 +3.2%

(all subjects) and used Spearman's rank correlation coefficient
to examine its relationship with anxiety.

The indicators of general (school-associated), state,
and trait anxiety differed between groups with varying levels
of academic achievement (Table 2). In most cases, children
whose marks were primarily "good" and "satisfactory" exhibited
high state anxiety. Those who predominantly got "good" grades
had a high level of trait and school-associated anxiety more
often than other groups of participants.

However, statistical analysis of the data obtained did not
show a significant relationship between the studied academic
performance indicators and anxiety. We registered a very weak
negative relationship between school grades and state anxiety
(rs = —0.078), trait anxiety (s = —0.008), and school anxiety
(rs =—0.241). In our opinion, the link connecting anxiety and academic
performance may be closer than initially thought. The complex
cause-and-effect relationships between schoolchildren's levels
of anxiety and their academic performance can be viewed from
different angles: on the one hand, intense anxiety can lower
grades; on the other, poor performance may heighten anxiety.

DISCUSSION

Academic performance reflects the degree of success
of educational efforts. Anxiety can affect the effectiveness
of learning in different ways, both positive and negative [18, 19].

Studies [20, 21] established that high academic performance
is more often observed among students with a high degree
of state and trait anxiety.

There is evidence to the contrary, though: studies [10, 22-25]
have shown that high anxiety hinders academic performance.
It has a comprehensive negative impact on cognitive processes,
motivation, and educational success of adolescents.

Another study reported that moderate anxiety did not interfere
with learning or academic performance [26]. Moreover, a certain
level of anxiety motivates schoolchildren to successful learning
activities.

Table 2. The impact of anxiety levels on academic performance (%)

Studies [18, 27-29], same as our work, have not revealed
unambiguous relationship between anxiety and academic
performance.

The data from our study show the complexity and ambiguity
of the relationship between anxiety and academic performance.
[t can be assumed that this relationship can become both
positive and negative, depending on the influence of certain
factors.

Prevention of anxiety is necessary for maintaining the emotional
health of schoolchildren. Preventive and psychocorrective
efforts should be comprehensive , involving all participants
in the educational process: children, parents, teachers,
psychologists, social educators, and others.

CONCLUSIONS

The findings indicate that the majority of ninth graders
exhibit a normal level of anxiety. The figures were as follows:
22.62 + 4.52% of children had elevated and high levels
of general school anxiety, 33.33 + 5.14% — high levels of trait
anxiety, and 22.62 + 4.52% showed high levels of state anxiety.
The most stressful situations were associated with knowledge
tests, fear of not meeting the expectations of others, fear
of self-expression, and problems and fears in relationships with
teachers. The intensity of disturbing emotions was gender-
dependent: girls were more prone to anxiety than boys.
Statistical analysis did not reveal an unambiguous influence
of trait, state, and general school anxiety on the academic
success of ninth graders. In all likelihood, the impact of anxiety
on the learning activities of schoolchildren can be both negative
and positive, depending on various factors. At the same time,
we assume that there is no direct causal relationship between
anxiety and academic performance. This relationship depends
on many factors, including relationships with parents and peers,
the level of self-esteem and attitudes towards academic
performance in general, as well as the conditions this study
has been conducted in.

Academic performance

Anxiety level

"Perfect"

"Good"

"Satisfactory"

State anxiety level

High level

23.58 + 10.29%

42.59 + 6.73%

46.15 + 13.83%

Moderate level

29.41 £ 11.05%

38.89 + 6.63%

30.77 £ 12.8%

Low level

47.06 £ 12.11%

18.52 + 5.29%

23.08 + 11.69%

Trait anxiety level

High level

23.53 + 10.29%

38.89 + 6.63%

23.08 + 11.69%

Moderate level

29.41 + 11.05%

44.44 + 6.76%

30.77 + 12.80%

Low level

47.06 + 12.11%

16.67 + 5.07%

46.15 + 13.83%

School anxiety level

High level

11.76 + 7.81%

22.22 + 5.66%

7.69 +7.39%

Moderate level

35.29 + 11.59%

18.52 + 5.29%

38.46 + 13.49%

Low level

52,94 +12.11%

59.26 + 6.69%

53.85 + 13.83%
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AWARENESS OF PEOPLE OVER THE AGE OF 60 ABOUT INFECTIOUS SKIN DISEASES

AND PREVENTION MEASURES
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" Pirogov Russian National Research Medical University (Pirogov University), Moscow, Russia

2 Federal Center for Brain and Neurotechnology of the Federal Medical Biological Agency, Moscow, Russia

Infectious skin diseases significantly reduce the quality of life in people over the age of 60 and can be considered age-related due to involutive skin changes
and aging of the body. Older people with a difference in the clinical picture of the disease from the classical manifestations are more susceptible to individual
dermatoses. The elderly are most at risk of contracting scabies. The aim of the work is to analyze the awareness of people over the age of 60 about infectious
skin diseases and their prevention measures. A multicenter, cross-sectional study was conducted using an online questionnaire in 2023-2025. The number
of respondents over the age of 60 was 41 respondents, and all respondents were retirees in terms of social status. The study was conducted on the basis of Pirogov
University and the Federal Medical Research Center of the FMBA of Russia, where, in case of hospitalization, patients were examined by a dermatovenerologist,
and laboratory diagnostics were performed if infectious dermatoses were suspected. Some of the respondents did not demonstrate adherence to the principles
of a healthy lifestyle: alcohol consumption is the highest among the risk factors for developing chronic noncommunicable diseases (75.0% for men and 40.0%
for women). Respondents also note a high level of stress in daily life, 87.8%. The Internet is a source of information about a healthy lifestyle and the prevention
of skin diseases for 34.1% of respondents. Among the surveyed respondents, there is a group of 20.0% who are insufficiently informed about "healthy skin" issues.
Educating various groups of the population, increasing the level of medical literacy and medical activity can become a reserve for reducing the incidence rate
and maintaining the incidence rate within controlled values.
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NH®OPMUNPOBAHHOCTD J11L, B BO3PACTE CTAPLUE 60 JIET O 3APA3HbIX BOJIESHAX KOXXU

N MEPAX X MPO®UNTAKTUKIA

T. A. langpHa'? = O. KO. MunywkumHa', H. A. CkobnvHa', O. B. Vesnesa’

" Poccuitckmin HaumoHanbHbI MCCReaoBaTeNbCKUA MEQVLIMHCKUI YHMBEPCUTET UMeHn H. . Mporosa (Minporosckui yHneepcuteT), Mocksa, Poccrs

2 depepanbHbIf LIEHTP Mo3ra 1 HeipoTexHonornin ®efepansHoro Meanko-bronornieckoro areHTeTsa, Mocksa, Poccyist

3apaaHble 60IE3HN KOV CYLLIECTBEHHO CHXKAIOT Ka4eCTBO XKU3HW Y IIOAEN B BO3pacTe cTapLue 60 NeT 1 MOryT paccMaTpuBaTLCS Kak BO3PaCT-aCCOLMMPOBaHHbIE
B CBS3M C MHBOSIOTVBHBIMY M3MEHEHUSIMI KOXV 11 CTapeHnem opraHmama. OTAenbHbIM fepMatodam 6onee noABep»KeHb! oAy CTapLuero BospacTa, npu aToM
Y HUX KNMHUYECKas KapTyHa 3ab01eBaHNs OTNIMHAETCa OT KIacCUHecKnx NposiBeHnin. Hanbonee NoaBep KeHbl PUCKY 3apadkeHNsi YeCOTKOW NOXMUIbIE MoaN.
Llenbto paboTbl 66110 NpoaHanM3npoBaTb MHPOPMUPOBAHHOCTE MWL, B BO3pacTe cTaplue 60 NeT 0 3apasdHbix HOME3HAX KOXM 1 Mepax 1x MPOMUNaKTUKK.
B 2023-2025 rT. npoBeneHo MHOMOLEHTPOBOE MOMEepeqHOe NCCNefoBaHne C UCTONb30BaHNEM OHJTaMH-OMPOCHIMKA. YMCIO OMPOLLEHHbIX L, cTapLue 60 neT —
41 4enoBek, Mo counanbHOMy CTaTyCy BCE OMPOLLUEHHbIE SBNSNNCL NeHcuoHepamu. ViccnefoBaHne nposBoanan Ha 6ase MporoBCKOro yHnsepcuteta
1 GLIMH ®MBA Poccun, rage B ciyyae rocnvTanvadaummy nauMeHToB ocMaTpuBan Bpad-AepMaToBeHeposiorn, a npy Nofo3peHny Ha 3apasHble 4epmMaTosbl
nposoannack nabopartopHas AvarHoCTuKa. HacTb ONPOLLEHHbIX HE MPOAEMOHCTPMPOBaA NPUBEPXKEHHOCTb NMPUHLIMMAaM 340POBOro 06pasa »Kn3HW: Cpeam
(hakTOpPOB pUCKa Pa3BUTUS XPOHNHECKNX HEMHMDEKLMOHHBIX 3aboneBaHuin Hanbonee BbICOKME Moka3aTenn AeMOHCTPUPYET yroTpebnenne ankorons (75,0%
Y My>UHUH 1 40,0% Y MeHLLWH). MOMUMO 3TOro PECTIOHAEHTLI OTMEHAIOT BbICOKMIA YPOBEHb CTpecca B MOBCEAHEBHOM 13HM (87,8%). ICTOUHNKOM MHopMaLmn
0 340POBOM 06Pa3e XKN3HN 1 MPOMUIAKTVKE 3aboneBaHnin koxu Ana 34,1% pecnoHaeHToB ABnAeTcs VIHTepHeT. Cpean PECMOHAESHTOB MPUCYTCTBYET rpynna jny
(20,0%), HeLOCTaTOYHO MHAPOPMMPOBAHHBIX MO BOMPOCAM «3[,0POBOV KOXW». [1p0CBELLEHME pasfNyHbIX MY HACENEHNS], MOBbILLEHNE YPOBHS MEOULWHCKOM
rPaMOTHOCTU 1 MEAVLIHCKOWM aKTUBHOCTM MOMYT CTaTb PE3EPBOM AJ1St CHUPKEHWS YPOBHS 3a60/1eBaeMOCTU 1 MOAAEPKaHMS YPOBHS 3a0601eBaeMOCTIN B Mpeaenax
KOHTPONMPYEMbIX 3HAYEHWI.

Knio4yeBble cnoBa: 4ecoTka, I/IH(bOpMI/IpOBaHHOCTb HaceneHysa, 300poBasa KoxXxa, I'IpOCbI/IJ'IaKTI/IKa

Bknap aBtopoB: T. A. laigvHa — cbop 1 aHanmM3 AaHHbIX, cTaTucTydeckas obpaboTtka, Hanncarne ctaten; O. KO. MunylkmHa — KOHLENUMS NCCnefoBaHns,
HanmcaHve ctaten; H. A. CkobnvHa — HanucaHne TekcTa 1 pegakTuposaHve ctatbi; O. B. VeBnesa — 0630p nutepatypbl, cOOp 1 aHanma nutepaTypHbIX
WNCTOYHUKOB, aHaiM3 HOPMaTVBHO-METOANHECKMX [JOKYMEHTOB; BCE aBTOPbI MOATBEPKAAIOT COOTBETCTBME CBOErO0 aBTOPCTBA MEXOyHapPOAHbIM KPUTEPUSM
ICMJE (Bce aBTOpbI BHEC/IM CYLLIECTBEHHbI BK1af, B pa3paboTKy KOHLIEMNLIW, MPOBEAEHNE NCCNe0BaHMs 1 MOArOTOBKY CTaTbK, MPOYIM 1 OA00pWIM hUHaTbHYHO
Bepcwito nepep nybnvkaumen).
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From 2010 to 2019, the absolute number of diseases of the skin
and subcutaneous tissue among seniors (age above 60) has
increased in Russia [1]. Making medical assistance and preventive
measures more readily available to elderly people is one
of the urgent and important tasks for the national healthcare
system. In this population group, the epidermal barrier repair
capabilities deteriorate, the immune system malfunctions,
and neurodegenerative disorders develop, which translates
into atypical and severe course of infectious dermatoses,
especially against the background of other somatic diseases
[2, 3]. Infectious skin diseases, scabies in particular, are socially
significant, therefore, healthcare professionals should learn
and factor in the level of awareness and the maturity of the respective
prevention skills among seniors [4]. Knowing the gaps in elderly
patients' awareness of infectious skin diseases allows medical
staff to better educate them on prevention measures and skin
self-examination, and to tailor care to their real needs.

This study aimed to analyze awareness of infectious skin
diseases and their prevention among people aged over 60.

PATIENTS AND METHODS

This cross-sectional study used an online questionnaire
"The Core Role of Primary Prevention of Skin Diseases of Various
Origins," which was designed and tested by the specialists
of the Pirogov University. The respondents took an anonymous
online survey (56 questions) in 2023-2025. The survey took
about 20-25 minutes; the participants used their own devices
tofill it out. The results were analyzed by a dermatovenerologist.
The questions were single- or multiple-choice.

The questions were developed on the basis of a literature
review that investigated the awareness about skin diseases
of various origins (including scabies) among people aged 60 years
and above. By their social status, all respondents were retirees.
The questions were checked for clarity and readability by experts
and laypersons, and clarified based on their feedback.
The questionnaire was divided into three sections. The first

Table 1. Characteristics of respondents, Me, %

OPUTMHAJIbHOE NCCJIEJOBAHNE

section included demographic and anamnestic data. The multiple-
choice questions in the second section covered knowledge
of skin diseases from various origins (including scabies), their
transmission patterns, diagnosis, and clinical presentation.
The third section investigated the respondents' awareness
of the sources of information about skin diseases and the actions
taken upon discovering symptoms of skin diseases. For participants,
the study ended once they completed and submitted the online
survey. The survey was created using Yandex Forms, an online
service that also handled data collection. The resulting dataset
was then formatted in Microsoft Excel 2016 (Microsoft, USA),
and analyzed by the authors of the study.

Study design

The study was conducted in 2023-2025; it involved 41 people
(6 men and 35 women). All the respondents were over 60,
the mean age was 67 + 0.61 years (from 63 years to 71 years).

Inclusion and exclusion criteria

Inclusion criteria: age over 60 years; signed voluntary informed
consent form; correctly completed questionnaire; and retiree
status (the studied population group). Exclusion criteria: lack
of signed voluntary informed consent form and a completed
questionnaire; age below 60 years; status of a healthcare
professional.

Statistical analysis

Statistical data processing was performed using Statistica 10.0
(StatSoft; USA) and MS Office Excel 2016 (Microsoft; USA).
The normality of the distribution was analyzed using
the Kolmogorov—Smirnov, Lilliefors, and Shapiro-Wilk tests.
For non-normally distributed data, we report the median (Me),
first quartile (Q1), third quartile (Q3), and 95% confidence
intervals (95% CI). The chi-square test (%) was used to assess

Participants of the study
Indicators Male Female Significance
6 35

Total, n; % 41 100%
Age, Me [1Q; 3Q] 67 [63; 71] Variance 1

. [}
Chronic diseases, n; % [95% CI] [25; (?—58?) é)]

. 0
Continued intake of medications, n; % [95% CI] [::;% gfsé é’]

. 0
Low level of physical activity, r7; % [95% ClI] [1138‘ 8_142 é’]
Moderate stress level in daily life, subjective assessment, 17; % 36; 87.8%
[95% CI] [77.0-97.0]
Daily and frequent consumption of high-calorie and/or unhealthy 12;29.3%
foods, n; % [95% DI] [16.0-43.0]
Average sleep time in hours, Me [1Q; 3Q] 7 [6; 6]
Average daily water consumption, L, Me [1Q; 3Q] 1[1;2]

X2 =7.333
Alcohol consumption, 17; % [95% DI] 3; 50.0% [50.0-100.0] | 14; 40.0% [20.0-60.0] p=0.033
between men and women
x? = 0.555
Smoking, r; % [95% CI] 1; 16.7% [5.0-45.0] 8; 22.9% [3.0-43.0] p=0.800
between men and women

Presence of pets, n; % [95% ClI] 17; 41.5% [26.0-57.0]
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Table 2. Risk factors for skin diseases and respondents' awareness of their prevention, %

Indicators Retirees
. 0,
Family history of skin diseases, m; % [95% Cl] [g 3_22§ é)]
. 0,
Personal history of skin diseases, n; % [95% ClI] [11?3 3_14(75 é’]
) . ) 13;31.7%
Allergic reactions to drugs, food products or other substances, n; % [95% Cl] [18.0-46.0]
. 0,
Chronic skin diseases, 1; % [95% Cl] [21‘3_'3 {';]
b e i 4;,9.8%
Unaware of where a dermatovenerologist's office is, n; % [95% Cl] [1.0-18.0]
. 0,
Have never been to a dermatovenerologist's appointment, r; % [95% CI] [i‘é 5’_872 é)]
. 0,
Unaware of having skin diseases, m; % [95% Cl] [g 3_22§ é)]
. L. . : 2;4.9%
Unaware of which skin diseases are contagious, n; % [95% CI] [1.0-9.0]
. . . . 2:4.9%
Not interested in the subject of health preservation, n; % [95% ClI] [1.0-9.0]
. ) ) ] 9;22.0%
Not ready to discuss the subject of health with anyone, n; % [95% ClI] [10.0-32.0]
. ) 14;34.1%
- O, 0, )
Seek health-related advice online, 17; % [95% Cl] [20.0-48.0]
) _ 31;75.6%
- Y 0y )
Seek health-related advice from a medical doctor, 1; % [95% Cl] [62.0-89.0]
A I 25;60.9%
- 0 o !
Believe that skin diseases can be prevented, r; % [95% ClI] [45.0-75.0]
) ) N . ) 6;14.6%
Believe that they will not get skin diseases if they are prevented, n; % [95% Cl] [5.0-25.0]
. 0
Believe that they cannot get skin diseases, n; % [95% CI] [52 3_22§ é’]
o . - o o 5;12.2%
Unaware that scabies is a contagious skin disease, n; % [95% ClI] [2.0-23.0]
A ) 25;60.9%
- 0 0 !
Believe that scabies can be prevented, 11; % [95% Cl] [45.0-75.0]
. 0,
Believe that scabies can be treated with a cream/hormonal cream/remedy recommended by a pharmacist, 17; % [95% ClI] ﬁ ’ g_g é’]
. . ) - ) 8;19.5%
Unaware that pediculosis is a contagious skin disease, 17; % [95% ClI] [8.0-30.0]
) ) ) 17;41.5%
- 0 0 g
Believe that pediculosis can be prevented, 17; % [95% Cl] [26.0-57.0]
) . . . o o 18; 43.9%
Believe that pediculosis can be treated with a cream/hormonal cream/remedy recommended by a pharmacist, 1; % [95% Cl] [29.0-59.0]
. 0,
Unaware that mycosis is a contagious skin disease, 11, % [95% CI] 5155' 3_072{)0]
_ ) 16; 39.0%
- 0 [+ !
Believe that mycosis can be prevented, n; % [95% Cl] [24.0-54.0]
) . . - ) 26; 63.4%
Unaware that molluscum contagiosum is a contagious skin disease, 17; % [95% CI] [48.0-78.0]
_ ) ] 9;22.0%
Believe that molluscum contagiosum can be prevented, r7; % [95% CI] [10.0-32.0]

the significance of the differences between unrelated groups.
The differences were considered significant at p < 0.05.

RESULTS
The main results of the study

The survey included questions aimed at identifying risk factors
for chronic noncommunicable diseases (Table 1).

According to the survey, 65.9% of respondents have
chronic diseases. The most commmon are arterial hypertension,
coronary heart disease, and type 2 diabetes mellitus. Other

results: 73.2% of the participants take medications on a regular
basis; 31.7% reported a low level of physical activity; 87.8%
assessed their routine stress level as "average"; 29.3%
admitted consuming high-calorie and unhealthy foods daily
and often; and 27% complained of only 5-6 hours of nightly
sleep. Some respondents had bad habits: 16.7% of men
and 22.9% of women were smokers. Most participants noted
that they rarely drink alcohol, and reported drinking 1 liter
of water per day on average (insufficient amount). As for pets,
41.5% of the respondents have them.

In general, the survey revealed a picture typical of the studied
population [5].
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Fig. 1. Awareness of respondents about scabies symptoms, %

As the survey results show, 31.7% of respondents have
a history of skin diseases, including 4.9% with chronic varieties —
predominantly atopic dermatitis; another 31.7% mentioned
a history of skin diseases in their families; and another 31.7%
reported allergic reactions to drugs, food products, and other
substances (Table 2).

The participating seniors showed insufficient interest
in medicine. This is evident from some respondents' reported
lack of interest, their reluctance to discuss the topic, unawareness
of the dermatovenerologist's office location, no prior visits
to a dermatovenerologist, and general ignorance of skin

diseases, including contagious ones. of scabies is severe itching. However, only 27% of the respondents
At the same time, 75.6% of respondents noted that know about rash, and as low as 17% are aware of burrows
the main source of health information for them is a medical  (Fig. 1).

doctor, and 34.1% of the participants seek for health-related

Nearly two-thirds of respondents (60.9%) assume skin
diseases are preventable; 14.6% believe prevention fully
protects them from contracting one; and 12.2% think they
fundamentally cannot get a skin disease.

Among survey participants, 4.9% assumed scabies
was noncontagious and planned to treat it with pharmacist-
recommended cream. For pediculosis, 19.5% believed it could not
be transmitted and were also willing to use a cream suggested
in a pharmacy. Some respondents replied that they would not
do anything (isolated cases).

Most of the seniors surveyed know that a symptom

Seventy-three percent of respondents consider it necessary
advice online. to consult a dermatovenerologist at the first signs of skin diseases.
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Fig. 2. Respondents' visits to a doctor when scabies is suspected, %
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However, the participants were not fully informed about
the symptoms of contagious skin diseases, which undermines
their ability to seek assistance "at the first sign" (Fig. 2).
A quarter (25%) of the surveyed seniors expressed their readiness
to schedule a routine check-up with a dermatovenerologist.
Thus, part of the seniors surveyed are not sufficiently aware
of what healthy skin is and what diseases can develop on it.

DISCUSSION

An increase in life expectancy has led to more cases of chronic
diseases, including skin diseases — which is interesting given
the rise of multimorbidity in old age [6].

In addition to somatic diseases, aging causes certain
pathomorphological and functional changes in the skin, with
involutive processes there contributing to the development
of age-related disorders, which points to the need to improve
the practiced prevention and treatment methods (7, 8].

A survey of dermatovenerologists showed that they need
more details about the patterns of rendering medical assistance
to seniors in their field [9]. Many medical specialists (84.1%)
noted the need to expand knowledge about the psychology
of the elderly and the specifics of providing medical care
for skin diseases associated with multimorbid conditions [10].

At the same time, when discussing infectious skin diseases,
it should be noted that the pathomorphosis of scabies caused
by diagnostic errors is a factor in the formation of spreading
family foci. Other contagious dermatoses (molluscum contagiosum,
mycoses, pediculosis) can be prevented by measures designed
for senior populations, and timely treatment can reduce
the risk of a severe course. The epidemiological significance
of such diseases stems from their high invasive potential,
which indicates the need to improve the complex of diagnostic,
therapeutic, and preventive measures [11-13].

Insufficient knowledge and skills among the population
for finding and using essential medical and other information
can hinder timely access to care and a healthy lifestyle [5].
[t is necessary to assess the ability of various population
groups to effectively interact with the healthcare system
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THE IMPACT OF SMOKING AND ENERGY DRINKS ON THE QUALITY OF LIFE OF STUDENTS
Sukhoverkhova EA, Kopylov AS =, Popov VI
Burdenko Voronezh State Medical University, Voronezh, Russia

The high prevalence of smoking and consumption of energy drinks among students is a significant medical and social problem. This study aimed to investigate
the impact of these harmful habits on the quality of life of students of the Burdenko Voronezh State Medical University, and to assess their awareness of the risks
associated with such bad habits. We invited 442 second- and third-year students from the medical, pediatric, and dental faculties to complete O.I. Gubina's Quality
of Life Assessment questionnaire. Energy drink drinking was found to be more prevalent than smoking; male participants practiced these habits significantly more
often than female. Electronic cigarettes were the most common form of nicotine consumption. We established significant correlations of smoking with respiratory
symptoms (the closest — with cough, r = 0.489; p < 0.05), and consumption of energy drinks — with tachycardia (r = 0.864; p < 0.05), sleep disorders (r = 0.251;
p < 0.05), and headache (r= 0.217; p < 0.05). The quality of life was significantly lower in the groups of students with harmful habits, and the median values were
minimal when the said habits were combined, especially on the "Health" and "Spirituality and Healthy Lifestyle" scales. Despite the awareness of harm, a significant
part of students do not intend to give up harmful habits. The results of the study emphasize the need to develop prevention programs aimed at risk groups, primarily
young men and people with combined addiction.

Keywords: quality of life, students, smoking, energy drinks, harmful habits, lifestyle
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BNMMAHUE KYPEHUA N QHEPTETUYECKUX HAMUTKOB HA KAYECTBO >XU3HU
CTYAEHYECKOW MOJIOJEXMW

E. A. CyxosepxoBa, A. C. Konbinos =, B. . Nonos
BopoHexxckuii rocyaapCTBEHHbIN MEAULIMHCKUN yHMBepCUTET nMenn H. H. BypaeHko, Boporex, Poccuns

Bblcokast pacnpoCcTpaHeHHOCTb KypeHust 1 yNoTpebneHnst aHepreTnHecknx HanmMTKOB CPeAM CTYAEHHECKOM MOMOAEXN NPeACTaBNSET 3HAYUTENbHYIO MEeaNKO-
coumanbHyto Npobnemy. Llensio paboTbl 66110 U3yHnTb BIUSHME YKa3aHHbIX BPEAHBIX MPUBbIYEK HA KAYECTBO »KMU3HN CTyAEeHTOB BOPOHEXCKOro rocyAapCTBEHHOrO
MeOVLIMHCKOrO YHUBepcuTeTa UMeHn H. H. BypaeHKo 1 OLEeHUTb X OCBELOMIIEHHOCTb O CBSI3aHHbIX C 3TUMW BPELHbIMM NPVBbIMKaMn prckax. B aHOHUMHOM
aHKETUPOBaHNM NPUHSANN yqacTne 442 cTyaeHTa 2—-3 KypCoB Ne4ebHoro, NeamaTpn4eckoro 1 CTOMaTonorM4eckoro hakynsteToB. bbinv cnonb3oBaHbl aBTopckas
aHKeTa 1 onpPOCHUK «Cnocob OLEHKN kadecTBa »uaHn» O. W. TybrHo. YCTaHOBNEHO, YTO Cpeay CTYAEHTOB PacnpOCTPaHEHHOCTb YNOTPEONEHNS SHEPTrETUHECKIX
HaNMTKOB BbliLLE PACMPOCTPaAHEHHOCTIN KYPEHMsi, NMpu 3TOM 00e NPUBbIHKIA 3HAYUTENBHO Yalle oTMeYan y toHoLen. Hanbonee 4acTto BCTpeyatoLLencs hopmon
noTpebneHnst HUKOTUHA BbINIo UCMOMNb30BaHKE SNIEKTPOHHbBIX CUrapeT. YCTaHOBEHb! 3HAYNMbIE KOPPENALM KYPEHIS C PECMIMPATOPHbBIMU CUMATOMamV (Hanbonee
TecHas — ¢ kawnem, r = 0,489; p < 0,05), a ynoTpebneHns aHepreTm4ecknx HanMTkoB — ¢ Taxukapgven (r = 0,864; p < 0,05), HapyLleHnammn cHa (r = 0,251;
p < 0,05) 1 ronosHon 6o5bto (r = 0,217; p < 0,05). Ka4ecTBO »13HM BbIN0 3HAYNMO HIKE B Mpynnax CTYAEeHTOB C BPEAHbIMM MPUBbIMKaMM, AOCTUras MAHMMAaSIbHBIX
MeaviaHHbIX 3HA4YEHWIA MPY HANNMHM COYETaHNS BPEHbIX MPUBbIYEK, 0COBEHHO MO LWKanam «300poBbe» U «[yxoBHOCTb 1 3OXK». HecMoTps Ha oco3HaHve Bpeaa,
3HauMTENbHas YacTb CTYAEHTOB HE HAMEpEeHa OTKa3blBaTbCS OT BPEAHbIX MPUBbIYEK. PedynstaTbl nCCneqoBaHnsa Nog4epKnBaloT HeO6XoAMMOCTb PaspaboTKn
NPOMUNAKTUHECKIX MPOrPaMM, OPUEHTUPOBAHHDBIX HA MPYMMbl PUCKa — MPEXAE BCEro Ha FOHOLLEN 1 UL, C COYETaHHbIM MPUCTPAaCTUEM.

KnioyeBble cnoBa: Ka4eCTBO XV3HW, CTYAEHTbI, KypeHVe, SHEPTreTUYeCKNE HaNUTKY, BPEAHbIE MPYBbLIHKYM, 06Pa3 XXU3HM
Bknap aBTOpPOB: BCE aBTOPbI BHEC/V PaBHbIii BKNag, B MOArOTOBKY MyGmMKauum.

CobntopeHne aT4ecKux CTaHaapToB: VICCNefoBaHe COOTBETCTBOBASIO MPUHLMNAaM 61OMEOVLIMHCKOWN 3TUKW. AHKETUPOBaHME Oblo aHOHVMHBIM, YTO 0HecneqmBano
KOH(MAEHUMaNbHOCTb NpefoCcTaBNeHHON MHAopMaLmn. Kaxxapii y4acTHVK dan MHOopMMpOBaHHOE Coracre Ha ydacTvie A0 Hadana onpoca.
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Student health issues are becoming increasingly relevant [1, 2].
There are many risk factors that affect the quality of life of this
population group: health status and access to medical care,
financial situation, level of education and career prospects,
social environment, cultural and spiritual values, psychological
well-being, etc. [3-5].

Today, studying at a higher education institution involves
high cognitive loads, chronic psycho-emotional stress, and a lack

of free time, placing intense demands on students [6-8].
The need to multitask, process vast amounts of information,
and constantly adapt to social environments often drives young
people toward harmful stress-relief methods. Some of the most
common of those methods are smoking and drinking energy
drinks. The combination of these two harmful habits poses
a special hazard for students, creating a medical and social
problem that demands a comprehensive solution.
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Smoking is one of the most common harmful habits
among students. This problem is not confined to Russia,
it is international [9, 10]. According to statistical studies, almost
every fourth medical student resorts to smoking [11]. Electronic
cigarettes, vapes, and hookahs are becoming increasingly
popular among the youth. The health risks associated
with them have become a concern for medical professionals
and the public. Many young people believe that alternative
methods of nicotine consumption have fewer negative
consequences than smoking traditional cigarettes and are more
fashionable and socially acceptable. However, studies show
that e-cigarettes can be even more harmful to the body than
traditional tobacco products. At the same time, the awareness
about the potential negative consequences of such forms
of nicotine consumption remains quite low [12, 13].

It should be noted that smoking significantly increases
the risk of serious respiratory diseases, including chronic
obstructive pulmonary disease and emphysema. In addition,
it is the main cause of lung cancer, which remains one of the leading
causes of cancer-related deaths. Smokers are more likely
to develop cardiovascular pathologies due to narrowing and damage
to blood vessels, including coronary heart disease, myocardial
infarction, and stroke. There is another risk factor linked to both
regular cigarettes and e-cigarettes that is relevant for students:
lower intellectual and cognitive abilities [14, 15].

Currently, with the ever-accelerating rhythm of life, people
are increasingly sacrificing proper rest, and thus feel the need
for special aids that can quickly increase mental and physical
performance [16]. Energy drinks are very popular among
students during the academic year, especially before tests
and exams. Students often get less sleep than they need
and feel fatigued after busy days, so they turn to these drinks
[17-19]. The composition of energy drinks includes high
levels of caffeine and other stimulants like taurine, guarana,
and glucose, which can harm the body's cardiovascular
and nervous systems. Their excessive consumption can lead
to arterial hypertension, tachycardia, arrhythmia, insomnia,
and other sleep disorders [20, 21]. Taken regularly, caffeine can
cause drug dependence, and have a psychostimulating effect,
manifested by anxiety and irritability. In addition, under certain
conditions, some components of energy drinks are capable
of triggering allergic reactions and other side effects [21-23].

This study aimed to investigate the effects of smoking
and energy drink consumption on the quality of life among
students at the Burdenko Voronezh State Medical University,
and to assess their awareness of the associated health risks.

METHODS

The study was conducted at Burdenko Voronezh State
Medical University. We offered 2™- and 3"-year students from
the medical, dental, and pediatric faculties a two-block electronic
questionnaire. The first block asked how often respondents
smoked or consumed tonic drinks, why they started these habits,
what health consequences they experienced, and their level
of awareness about the dangers of such habits. The second

Table 1. Prevalence of harmful habits among students, by gender and faculty, n (%)
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block contained O.l. Gubina's Quality of Life Assessment
questionnaire (O.l. Gubina, 2007).

We analyzed the collected data using the methods of descriptive
statistics and correlation analysis using StatTech 4.2.7 (Stattech;
Russia). The Mann-Whitney test was used to compare the ranks
between independent groups. The assessment of the strength
and direction of the relationship between the studied indicators
was performed using the Spearman correlation coefficient
(n). Differences and correlations were considered significant
atp < 0.05.

RESULTS

The analysis of the data collected by anonymously surveying
medical university students revealed the following trends.
The prevalence of smoking among the respondents is 26.5%
(Table 1), and 70.1% of them smoke on a daily basis. The average
smoking experience is 1-3 years for 52.1% of students,
and more than 3 years for 30.8%. As for patterns of tobacco
and nicotine consumption, the most popular devices are electronic
cigarettes (66.7 per 100 smokers), followed by vapes (30.8
per 100), hookah (26.5 per 100), IQOS tobacco heating systems
(17.9 per 100), and regular cigarettes (15.4 per 100). The vast
majority of students who smoke (98.3%) admit that there
are people in their immediate environment who also smoke.
Students cited the influence of friends (35.9%), problems
in academic activities or family (34.2%), and other personal
circumstances as the main reasons for starting smoking.

Smoking prevalence varied significantly by gender: 40.0%
for males and 20.8% for females (p < 0.001). Males also dominated
in practicing various patterns of tobacco and nicotine consumption
(e.g., e-cigarettes, vaping, hookah, IQOS tobacco heating
systems; p < 0.001). They had longer smoking experience
(0 <0.001), significantly higher nicotine dependence as measured
by craving strength (o < 0.001), and were less likely to think about
quitting and to report unsuccessful prior quit attempts (both
p < 0.001). Almost a fifth (19.7%) of smoking students exhibited
a low level of motivation to quit. The prevalence of harmful habits
did not vary significantly by faculty.

A subjective assessment of the health status of smoking
students revealed a number of characteristic complaints. Every
fourth respondent reported a cough, while 20.5% reported
sputum. Other common symptoms included shortness of breath
with minimal exertion (23.9%), tooth deterioration (12.0%),
andheadacheswithdizziness (10.3%). The correlation analysis
showed a significant positive correlation between smoking
frequency and duration and these subjective symptoms.
The correlation was closest for respiratory symptoms, in particular,
cough (r = 0.489). The associations were also significant
for sputum formation, headache, dizziness, and tooth
deterioration (p < 0.05). The statistical analysis has also
revealed gender to be a significant factor affecting the nature
of the complaints. More than half of male smokers had a cough,
whereas none was reported among female smokers. Moreover,
male students were significantly more likely to experience
sputum production, bad breath, and tooth decay (Table 2).

Indicator All students Males Females P
Denying smoking and consuming
energy drinks 177 (40.1) 38 (29.2) 139 (44.6) p < 0.001
Smokers 117 (26.5) 52 (40.0) 65 (20.8) p < 0.001
Consumers of energy drinks 233 (62.7) 83 (63.8) 150 (48.1) p < 0.005
Combined consumption 85(19.2) 43 (33.1) 42 (13.5) p < 0.001
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Table 2. Prevalence of smoking-related symptoms among students, %

Symptom Males (n = 52) Females (n = 65) p
Deterioration of health 9.6 6.2 p>0.05
Nausea 7.7 1.5 p>0.05
Shortness of breath with minimal exertion 26.9 21.5 p<0.05
Cough 59.6 0 p <0.05
Sputum production 32.7 10.8 p < 0.001
Headache and dizziness 13.5 7.7 p>0.05
Digestive disorders 7.7 3.1 p>0.05
High blood pressure 9.6 0 p<0.05
Bad breath 13.5 3.1 p<0.01
Tooth decay 15.4 9.2 p <0.05
Chest pain 7.7 3.1 p>0.05

The respondents' attitude towards smoking was ambiguous:
the vast majority of them (91.5%) recognized this habit as dangerous
to their health, but 18.8% of the participating students said they
would start smoking again, and 23.9% found it difficult to answer
the question about their attitude to smoking.

Energy drink consumption was more common than smoking
(Table 3): 52.7% of the respondents admitted drinking them,
and the proportion of males among them (63.8%) was
significantly larger than that of females (p < 0.005). Almost half
of the respondents (46.8%) started using tonic drinks at the age
of 15-18, mainly seeking to improve performance (75.5%).
A significant correlation between consumers' exposure to tonic
drinks in their social circles and their own usage (r = 0.399)
underscores the role of social influence. The vast majority
of respondents (61.8%) consume energy drinks less than
once a month, 4.3% — daily. The common dose for 91.8%
of the participants is one drink at a time. Energy drinks
are most often consumed to maintain working capacity (77.7%)
and relieve fatigue (44.2%); 28.7% of students noted that their
effect lasts for more than three hours.

Correlation analysis revealed a positive link between energy
drink consumption and heart palpitations (- = 0.864 at p < 0.05),
as well as associations with sleep disorders (r = 0.251
at p < 0.05), headache (r = 0.217 at p < 0.05), nervousness
(r=0.227 at p < 0.05) and elevated blood pressure (r = 0.178
atp < 0.05). Young men were more likely to have trouble sleeping
(11.5% and 4.5%, respectively; p < 0.01) and experience muscle
cramps (4.6% and 0.6%, respectively; p < 0.01). Over a half
of respondents (63.5%) who have this harmful habit are aware
of the associated health risks, but 52.4% of them admitted
unwillingness to quit it in the near future. When asked if they
would start drinking energy drinks again with full knowledge
of their negative health effects, 52.4% said yes, while 25.8%
were unsure.

Almost a fifth (19.2%) of the sample combined smoking
and energy drink consumption; 72.6% of them were primarily
identified as smokers, 36.5% — as energy drink consumers.

Table 3. Energy drink consumption rates among students, n (%)

There is a number of specific features that distinguish this group
from all students, as well as from those with only one of the studied
harmful habits.

Compared to students who only smoke, people with
a combined addiction started using tobacco at an earlier age,
and they smoke more frequently. The respondents from this
group were significantly more often mentioning social circles
and "other" factors as the cause of their harmful habit (o < 0.05).
For them, nicotine dependence was more pronounced, as confired
by more intense craving for smoking and the greater number
of unsuccessful attempts to quit (o < 0.05).

Compared to those who only consume energy drinks, this
group differs significantly: they formed the habit at an earlier age,
consume more frequently, take larger single doses, and have
nearly three times the daily intake (p < 0.05). Another
important finding: the members of the combined use group
were significantly more likely to complaint about symptoms
associated with energy drinks, including sleep disorders,
increased nervousness, tachycardia, and elevated blood
pressure (p < 0.05). Paradoxically, despite their pronounced
negative symptoms, this group of respondents demonstrates
a lower assessment of the potential harm of such drinks
and remains eager to resume their use.

Students who combine smoking with drinking energy
drinks subjectively rated their physical well-being worse than
other groups within the sample. They were significantly more
likely to express dissatisfaction with their level of performance
and give a lower assessment of their own health and physical
fitness (p < 0.05). This behavioral pattern is probably rooted
in the family environment: the immediate relatives of students
with a combined addiction are less inclined to lead a healthy
lifestyle and have a more tolerant attitude towards alcohol
consumption (p < 0.05).

A comparative analysis of students' quality of life by behavioral
patterns (Table 4) revealed significant differences across several
scales. The median quality of life score in the entire sample was
5.2. This indicator was lower among smokers (5.1), and reached

Indicator All students (n = 442) Males (n = 130) Females (n=312) P
Consume energy drinks 233 (52.7) 83 (63.8) 150 (48.1) p < 0.005
Have consumers in their social circles 383 (86.7) 118 (90.8) 265 (84.9) p>0.05
Planning to quit 122 (27.6) 54 (41.5) 68 (21.8) p < 0.001
Have quit before 176 (39.8) 59 (45.4) 101 (32.4) p < 0.005
Consider dangerous 302 (68.3) 76 (58.5) 226 (72.4) p < 0.005
Would start consuming again 115 (26.0) 29 (22.3) 86 (27.6) p < 0.001
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Table 4. Quality of life indicators, for students with various harmful habits, Me [Q,; Q,]

B e All students Denying smoking and consuming energy Energy drinks Combined
Quality-of-life indicator (n = 442) drinks (n=177) consumers (n = 233) consumption (n7 = 85) P

p'?>0.05

L 5.6 6.0 5.4 5.4
General standard of living ; . ; . p'? < 0.01
[5.0; 6.4] [5.0; 6.6] [4.8;6.2] [4.8;6.0] 23> 0.05
p'?>0.05

. ) 5.8 6.0 5.6 5.6
Professional relations ; ; ) . p'? < 0.001
[5.2; 6.6] [5.4; 6.8] [5.0; 6.4] [4.8; 6.4] 9> 0.05
p'2>0.05

4.6 5.0 4.2 4.0
Health . . ) ; p'? < 0.001
[3.8; 5.2] [4.0; 5.4] [3.6; 5.0] 3.6; 4.8] 7% < 0.005
p'2>0.05

’ 5.2 5.0 5.0 5.0
Family . X A X p'? < 0.005
[4.6;5.8] [4.6;5.8] [4.6;5.8] [4.4;5.6] %% < 0.05

1.2

Spirituality and 4.8 5.0 4.6 4.6 53 :0060055
healthy lifestyle [4.2; 5.4] [4.4; 5.6] [4.0; 5.2] [4.0; 5.0] 7> 0.05
p'?>0.05

5.2 5.0 5.0 5.0
Average QOL score X . X . p'* < 0.001
[4.7,5.7] [4.8;5.8] [4.4;5.5] (4.4;5.9] 7% < 0.005

Note: p'? — significance of differences between those who deny harmful habits and those who consume energy drinks; p'® — significance of differences between
those who consume energy drinks and students with combined consumption; p? — significance of differences between those who deny harmful habits and students

with combined consumption.

minimum values (5.0) among those combining smoking and energy
drink consumption.

Behavioral factors had the most pronounced effect on physical
well-being. For the entire sample, the median Health scale
score was 4.6; it decreased consistently across the groups
with harmful habits: 4.4 for smokers, 4.2 among energy drink
consumers, and 4.0 (minimum) for those with a combined habit.
Moreover, the combined addiction group had a significantly
different score compared to both smokers and energy drink
consumers (p < 0.005).

A similar downward trend, although not statistically
significant, was observed for the Spirituality and Healthy
Lifestyle scale: the median score decreased from 4.8
in the general sample to 4.6 in the group with a combination
of habits.

Satisfaction rates with professional and family relationships
were generally lower among students with behavioral risks;
the combination of two habits yielded the minimal median values
(5.6 and 5.0, respectively) However, there were no significant
differences in the assessment of professional relations between
the groups.

The comparison of students who denied having harmful
habits with the combined addiction group revealed significant
differences across all sections of the quality of life questionnaire.

There is a weak positive correlation between smoking
and drinking energy drinks (r = 0.240 at p < 0.05), which
suggests a general pattern of behavior associated with the use
of psychoactive substances.

The combined effect of these harmful habits on well-being
manifests in correlations: smoking is associated with a complex
of symptoms, including poorer physical condition (- = 0.240
at p < 0.05) and higher blood pressure (r = 0.178 at p < 0.05).
Consumption of energy drinks, in turn, is significantly related
to symptoms such as headache (r = 0.217 at p < 0.05)
and sleep disturbance (r = 0.251 at p < 0.05).

An important result of the study was the discovery
of a feedback link between the studied habits and the quality
of life. Thus, smoking is negatively associated with a lower mean
quality of life score (r =-0.138 at p < 0.05), same as consumption
of energy drinks (r=-0.128 at p < 0.05).
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DISCUSSION

In our study, the smoking prevalence rate (26.5%) falls within
the same range as previously reported for this university (37.2%).
Both studies record the dominance of e-cigarettes among all
forms of nicotine consumption: according to our survey, 66.7%
of smoking students prefer them, which is close to the previously
noted 75% [11]. This trend reflects a shift in the preferences
of young people towards alternative products, which are often
mistakenly perceived as less harmful. The contradiction lies
in the fact that the majority of smoking respondents (91.5%)
admit the harm of the habit, but continue to smoke. This
underscores insufficiency of the awareness increase efforts
in this area, and necessitates the development of a comprehensive
program that combines psychological support, improvement
of stress management skills, and sustainable motivation to quit
smoking.

The higher involvement of young men, their greater smoking
experience and addiction to vapes, hookahs and IQOS
systems may stem from differences in their approach to stress
relief and the influence of same-sex peers. This harmful habit
is traditionally common among males, as opposed to females
[24]. Thus, preventive measures primarily designed for this
population should factor these facts in.

Energy drinks consumption turned out to be an even more
popular habit, practiced by 52.7% of the respondents, with
males dominating in this cohort (63.8%). The primary reasons
mirror those reported in 2022 at this university: warding
off fatigue and boosting performance amid heavy academic
demands. The most alarming is the confirmation of the negative
effects of energy drinks. We identified a correlation between
the consumption of such drinks and palpitations (r = 0.864
at p < 0.05), sleep disorders, headache, and nervousness. This
data is consistent with the results of a 2022 study, in which
more than half of consumers reported elevated blood pressure,
arrhythmia, tremor, and excitability. It is possible that quality
of life deteriorates because stimulants desynchronize
the body's internal rhythms, cause vegetative imbalance,
and increase anxiety, thereby heightening the already chronic stress
of learning [22].
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Special attention should be paid to the group that
combines smoking and consumption of energy drinks. There
is a positive correlation between these habits (= 0.240 at p < 0.05);
it supports a unified reason, the wish to use stimulants
to quickly change the psychophysiological state. In combination,
nicotine and caffeine exacerbate one another's cardiotoxicity
and neurotoxicity. The harmful effects of this combination
on the physical condition are further evidenced by the most
pronounced differences in Health scale scores (p < 0.005).

CONCLUSIONS

The prevalence of harmful habits among medical university
students remains high. Over a half of the surveyed students
(62.7%) consume energy drinks, and more than a quarter
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The issue of bullying prevention remains extremely urgent due to persistence of this social phenomenon in educational institutions. The paper reports a clinical
case of the long functional neurological disorder in an adolescent female patient. The patient M.’s mental status at admission was determined by frequent
manifest recurrent convulsive attacks with the prolonged loss of consciousness developed against the background of systematic bullying. The clinical features
of the systematic attacks observed could indicate the disorder epileptic genesis. However, the series of laboratory and instrumental tests combined with consulting
experts in psychiatry confirmed the somato-mental origin of convulsive conditions. Thus, it can be concluded that not every seizure syndrome is necessarily
a manifestation of a neurological disorder. The reported example emphasizes the importance of preventing bullying in educational institutions, as well as raising
awareness of individuals involved in the educational process about possible consequences of bullying in educational institutions and the importance of creating
a comfortable and safe psychological environment.
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MPOBNEMA TPABJIV B OBPA30BATEJ/IbHbIX OPTAHU3ALUAX: KITMHUYECKUIA CNYYAN
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[Mpobnema npodunakTvkn Tpasnm (BynmnHra) OCTaeTCs YpesBblHaHO akTyanbHOW BBYAY YCTONHMBOrO CyLLECTBOBAHWS STOMO COLMANbHOMO ABAEHMSA B CTEHax
obpaszoBaTenbHbIX y4pexaeHunin. B ctatbe npeacTaBneH KAVHUHECKUIA CiyHail NPOLO/IKUTENBHOMO TeYEHUS KOHBEPCUOHHOMO PacCTPOMCTBA Y MaLMEHTKM
noApOCTKOBOro BodpacTa. evxundeckunii ctatyc naumeHTkn M. Ha MOMEHT obpallieHnst ONPefensncs pPassuBLLMMUCSA Ha (DOHE CUCTEMAaTUHECKOW Tpasav
1 NPOSIBAABLUMMICS YaCTbIMV MOBTOPSIOLLMMUCS CY0POronofo6HbIMA NPUCTYNammn ¢ ASIMTENbHO NoTepelt Co3HaHns. Habniopaemas KnmHudeckas kaptuHa
cUCTEMaTUHECKNX MPUCTYNOB MOM1a yKasblBaTb Ha anNuNenTUHecKuin reHes 3abonesaHuns, OfHaKo NpoBeaeHHas cepust 1abopaTopHbIX U MHCTPYMEHTaNbHbIX
MNCCNefoBaHWiA B COBOKYMHOCTU C KOHCY/BTALWISIMA CO CrelmancTaMmm B 06iacTi NCUXMaTpum NOATBEPAMIA COMATOMNCUXUHECKOE MPOVICXOXAEHVE CyA0POXHBIX
COCTOAHUN. TaknM 06pa3oM, MOXXHO caenaTb BbIBOA, YTO AANEKO He KaXAbil CYAOPOXHbIA CUHOPOM 006S3aTenbHO SABNAETCA NPOABNEHNEM HEBPONOrMYECKOM
natonorum. OnncaHHbIA NPYMEP akLEHTUPYET BHYMaHWE Ha BXKHOCTU NPOUNaKTVKV TPaBnn B 06LLEe0Opa3oBaTesbHbIX YHPEXAeHSX, a TakKe MOBbILLEHNS
OCBELOMJIEHHOCTU YHaCTHVKOB 06pa30BaTerNbHOro NMpoLecca 0 BO3MOXKHbIX MOCNEACTBUSAX TpaBm (OynavHra) B 06pasoBaTebHbIX YYPEXKAEHNSX 1 O 3HAYMMOCTU
CO3AaHVst KOM(OPTHOW 1 6830MaCHON NCUXONOrMYECKOW cpeabl.
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The issue of bullying prevention remains extremely urgent due
to the fact that this phenomenon still exists in educational
institutions and evolves to give rise to new forms, such
as cyberbullying [1-4].

Today, a systematic approach to bullying prevention
by teachers is still not being applied frequently enough: some
teachers either do not pay enough attention to preventing this
phenomenon or prefer to ignore manifestations of violence

among children and adolescents. As a result, victims, as well
as observers or initiators of bullying, are often left without timely
help and support [5].

According to the research data, about a third of school
students worldwide experience various forms of aggression
from their peers [6-8].

At the same time, every third student in industrialized
countries admits that they have repeatedly participated in bullying
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other children. Ninety percent of children surveyed identified
bullying as a serious problem; two-thirds of respondents had
been bullied themselves [9, 10]. However, only a third of them
shared their situation with friends or parents, interpreting this
phenomenon as an “inevitable evil”.

Bullying prevention at school represents one of the priority
tasks of not only educational system, but also public health
system, since bullying can trigger mental disorders in individuals
involved [11, 12].

Preventive work is complicated by the hidden and often
systematic nature of bullying, which requires professionals
to use specialized knowledge and skills to promptly identify
such cases and then stop them [13].

Here we present a clinical case of functional neurological
disorder in a school-age female patient developed against
the background of bullying in an educational institution in order
to raise awareness of individuals involved in the training process
about possible consequences of bullying.

CLINICAL CASE

In April 2017, a female patient M. aged 13 was re-admitted
to the Psychoneurology Department of the Speransky Children's
City Clinical Hospital No. 9 with complaints of a series of seizures
and episodes of prolonged loss of consciousness.

Past medical history

The child is from the first pregnancy born full term (on week 41
of pregnancy), no birth injury reported. Her growth and
development were age-appropriate, neurological and mental
statuses were preserved. She started attending school
at the age of 7. According to the mother, the girl was always
sociable and calm. No problems with academic performance
were reported at school. However, the patient mentioned
conflicts with one of her teachers over the past few years.
The family history is unburdened. Past infections: ARVI,
childhood infections. The patient denies traumatic brain injury.

Disease history

The patient considers herself ill since 2016, when convulsive
conditions accompanied by prolonged loss of consciousness
were first noted (after the end of the attack the patient remained
in a stunned state for 1.5-2 h).

The first attack with loss of consciousness, falling
and convulsions was noted in October 2016. The patient
was admitted to the Psychoneurology Department of the Speransky
Children's City Clinical Hospital No. 9. The hospital’s neurologist
prescribed non-drug therapy in the form of compliance with
work and rest regime, daily routine, as well as drug therapy
(glycine 200 mg three times a day, for a long time).

The second convulsive attack was reported one month after
the previous hospital stay. The next attack of the presyncope
type was reported two weeks after the second one. The patient
continued regular treatment unabated.

It should be noted that all the patient’s episodes of hospital
admission were associated with the child’s preceding contacts
with one of the teachers. According to the child, the teacher
exerted "systematic moral pressure" on her.

When staying at the Psychoneurology Department
of the Speransky Children's City Clinical Hospital No. 9,
the patient was consulted by a child neurologist and a child
psychiatrist. Her neurological and mental statuses were
determined during consultation.
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Neurological status

At the time of examination, consciousness is clear. Orientation
in space, time, and the patient’s own personality is preserved.

Speech is preserved. The ocular apertures are symmetrical.
No meningeal syndrome detected. There is no nystagmus.
Corneal reflexes are symmetrical (D = S).

At the time of examination, no extrapyramidal symptoms
are observed. Muscle strength remains unchanged. Muscle
tone is preserved, symmetrical. Tendon reflexes of the limbs
are lively.

Mental status

Consciousness is not clouded. The patient is correctly oriented
in place, time, her own personality and in the situation.
At the time of examination, she looks calm, her posture
is relaxed. She answers questions in detail, maintains eye
contact, and has lively, expressive facial expressions. She
is active in communication and interested in conversation. During
the conversation, the patient answers questions thoughtfully, her
voice is quiet. Shows interest in the surrounding environment.
Attention is stable. Memory without any apparent significant
alterations. Thinking at an accelerated pace. Emotionally labile.
No suicidal or aggressive tendencies are detected at the time
of examination. The patient is ready for treatment.

A number of laboratory and instrumental tests were performed
when conducting differential diagnosis of the patient’s condition.

The analysis of the laboratory test results revealed no data
confirming autoimmune or infectious etiology of the disease.

The main instrumental methods used to diagnose the patient’s
condition were electroencephalography (339IN) and magnetic
resonance imaging (MRI).

EEG findings

Cortical rhythms of wakefulness are age-appropriate. No typical
epileptiform discharges have been found. No abnormalities
of cortical rhythms have been reported when performing
functional tests. No epileptic seizures or their EEG patterns
have been recorded during the study.

MRI findings

The MRI findings suggest the lack of bulk neoplasms or structural
brain tissue alterations.

Clinical diagnosis

Thus, based on medical history data, the results of the current
objective inpatient examination, clinical analysis of the results
obtained, differential diagnosis of psychopathological symptoms
revealed in the clinical picture, the patient M.’s mental state
should be defined as a dissociative (conversion) disorder
in accordance with the diagnostic criteria of the item F44
of the International Classification of Diseases, 10" Revision
(ICD-10).

Therapy provided and assessment of its efficacy

Patient M. received anticonvulsant therapy (carbamazepine
at an initial dose of 100 mg once a day with a gradual increase
in the dose to 300 mg twice a day) regularly, as well as therapy
with neuroleptic drugs (sertraline 50 mg once a day) in extenso.
She was consulted by child psychiatrists and attended
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psychotherapy sessions, but the treatment prescribed did not
have the desired therapeutic effect. Conversion attacks were
regular and resulted in frequent re-admissions to hospital.

Outcome and result of further follow-up

The above conversion attacks with re-admissions to hospital
from school after contacting one of the teachers were reported
throughout several years (2016-2020). However, after the girl
entered another educational institution, manifestations of conversion
attacks were no longer observed.

Upon re-examination, the patient's condition was satisfactory.
She had no complaints at the time of examination.

After the regression of clinical symptoms, the patient
continued her education at a new educational institution
and demonstrated good academic performance; she was able
to lead an active lifestyle and adapt to a new team.

CLINICAL CASE DISCUSSION

The patient M.’s mental status at admission was mental status
at admission was determined by frequent recurrent non-epileptic
(conversion) attacks with the prolonged loss of consciousness
developed against the background of systematic bullying.
Severity of the reported clinical symptoms throughout six
months resulted in the adolescent’s maladaptation and disruption
of functioning, which was the cause of seeking care. In the medical
history, a striking correlation between the clinical manifestations
of conversion attacks and cases of bullying by one
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Pathologists occupy a unique, critically important place in both
healthcare and justice systems [1-3]. This is a profession
at the intersection of medicine, biology, and law; the work
of pathologists is crucial for establishing cause of death,
diagnosing diseases, controlling treatment quality, and providing
evidence for investigators [3, 4]. There is a complex set of specific,
potentially hazardous workplace factors to which pathologists
are exposed [3, 4]. These include biological agents (e.g., highly
pathogenic microorganisms), toxic chemicals (preservatives
like formaldehyde and Sulema; reagents like lead salts
and picric acid), physical factors (ionizing radiation from
radioactive materials; noise), pronounced psycho-emotional

stress, and ergonomic risks [4]. Due to constant contact with
pathological materials, pathologists belong to a high-risk
group for occupational morbidity (infectious, toxic-chemical,
and oncological hazards). With time, the profile of the respective
occupational risks has changed significantly, from infectious
threats and the toxic effects of crude chemicals in the past
to the hazards associated with high-tech research methods,
complex synthetic reagents, the challenges and the psychosocial
stress of the digital age [3-5]. However, even with the said risks
and hazards recognized, the development and implementation
of adequate, scientifically proven sanitary and hygienic workplace
standards (SanPiN, GOSTs, methodological guidelines) for this
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profession has always lagged behind the realities of regular
practice and scientific and technological progress. Historically,
working conditions in pathology departments often failed
to meet even basic sanitary standards. Currently, there are significant
gaps in both the sanitary and hygienic and historical aspects
of the work of pathologists. The evolution of the Russian system
of sanitary and hygienic standards applicable to their operations
has not been sufficiently studied. Generally, the way the said
standards have been developed reflects the transformation
of medical science and practice as well as shifts in the public
attitude towards the protection of health of pathologists.
Understanding how past approaches have evolved, along
with their successes and failures, underpins efforts to devise
effective occupational safety strategies for today and the future,
especially in the context of rapid digitalization of pathology
practice (telemedicine, electronic archives, etc.) and the associated
new types of risks (electromagnetic, visual, psycho-emotional,
and cybersecurity risks) [4-8].

This study traces the history and development of sanitary
and hygienic workplace standards for pathologists in Russia.
It covers key milestones from early challenges in the first
anatomical theaters and morgues to modern issues in the digital
transformation of pathology.

Methods

We analyzed the literature indexed in the international PubMed
database and the Russian RSCI database. The sources were
selected using keywords "pathologists" + "sanitary and hygienic
standardization" + "historical development." The search depth
was 10 years (2015-2025).

Among Russian sources, we preferred papers published
in the journals included in the RSCI core.

A search for the keywords "pathologists + sanitary and hygienic
standardization" returned 2345 foreign publications and 456
Russian papers. A further search for "pathologists + sanitary
and hygienic standardization + historical development" brought
1212 works.

The number of publications for 2015-2025 found in the RSCI
database for the keywords "pathologists + sanitary and hygienic
standardization" was 374, and for the keywords "pathologists
+ sanitary and hygienic standardization + historical development" —
115 works. Ultimately, we selected 38 papers published over
the past 10 years for the analytical review; the choice was
based on the quality of the sources in terms of coverage
of the history of development of sanitary and hygienic standards
for pathologists and the current state of affairs in this field.

The origins of pathology and the first steps without
supporting sanitary and hygienic standards: anatomical
theaters and the first morgues

The practice of autopsies for scientific and educational
purposes began in Europe during the Renaissance: anatomical
theaters emerged as public venues for dissections and became
a staple of medical education [9]. In the 15"—16™" centuries,
the first anatomical theaters appeared in Italy, and Mondino
de Luzzi (Bologna) systematized knowledge about organs.
The first famous theater was built in Padua (ltaly) in 1594.
Such venues symbolized the transition from medieval dogmas
to the scientific study of the body. They opened throughout
Europe; in 1706, Peter the Great studied in one of such
theaters in Leiden, Holland, under the guidance of Professor
F. Ruysch [10-12]. Morgues as body storage for forensic
medical investigations appeared later, in the 18" century,
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mainly in universities and hospitals. At the outset, they were
unsanitary: there was no proper ventilation or refrigeration
equipment (the first cold boxes with refrigerants were installed
in the early twentieth century), and the microbial nature
of infections had yet to be discovered. All these factors
promoted the spread of diseases among doctors and students [10].

In Russia, practical pathology as the systematic examination
of deceased bodies to determine causes of death and disease
characteristics emerged in the 18" century. Its evolution
is inextricably linked with the development of medical
education and the creation of the first secular hospitals [11-13].
The history of this profession began in 1698-1707, when
Peter the Great issued "General Regulations on Hospitals" that
prescribed autopsies of the deceased in hospitals to determine
the causes of death. These regulations can be considered
the first legitimate basis for pathology in Russia; although
individual autopsies were conducted earlier (e.g., under
the Pharmacy Order), the practice became systemic only
with their publication. The first anatomical theaters appeared at
hospital schools, including the Moscow Hospital School founded
in 1707 by decree of Peter the Great, as well as the first universities
(Moscow University, 1755). Initially, anatomical theaters were
spaces — often just basements or separate hospital wings —
adapted for the purpose, with a central autopsy table
and an amphitheater for the audience [11-13]. The equipment
was primitive (stone or wooden tables, a minimal set of knives
and saws), and ventilation either poor or non-existent. As for heating,
there were irregularly lit stoves. In general, during that time,
the working environment of a pathologist was basically
unregulated in the sanitary and hygienic aspects, which meant
extremely dangerous conditions that seem unthinkable today
[11-13]. At the dawn of pathoanatomic science, unsanitary
conditions were the norm. This led to widespread issues like
a lack of sewerage and running water, inadequate wet cleaning
and disinfection, poor waste disposal, insufficient ventilation,
improper corpse storage (due to a lack of refrigeration units),
lapses in personal hygiene (no showers, protective clothing,
or handwashing facilities), high physical demands and injury
risks, and significant psychological stress. As forensic medicine
developed and the number of hospitals (especially military
ones) increased, mortuaries, previously used for educational
purposes only, became places where mandatory autopsies
of the deceased in hospitals were conducted. Functionally,
the first morgues were a continuation or copy of anatomical
theaters, but even less suited for regular operation. They were
located in the most inconvenient and remote parts of hospital
complexes: basements, ground floors, and backyards,
often next to outbuildings or barnyards, which significantly
worsened the existing problems [12-15]. One small room
often combined the functions of storing corpses (sometimes
dozens), conducting autopsies, and preparing bodies for burial.
[t lacked separate contaminated and clean zones. The bodies
used in anatomical theaters were mostly unclaimed corpses
of "beggars, tramps, rootless and unidentified," as well as executed
criminals. The high prevalence of infectious diseases (plague,
cholera, typhus, smallpox) meant morgue workers had
constant contact with highly pathogenic material — without
understanding infection mechanisms or protective equipment —
which increased their infection rates [12—15]. It should be noted
that the profession of a pathologist was not clearly defined,
autopsies were often performed by surgeons or hospital
internists, and there were no special instructions on their
occupational safety.

With the development of medical science — in particular,
microbiology and histology — and technology (microscopes,
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fixatives since the late 19" century), the range of negative
factors has expanded and partially changed. Chemical agents
became widespread, including formalin (a 40% formaldehyde
solution). This dramatically improved tissue safety but introduced
a new hazard: a powerful irritant that affects mucous
membranes, triggers allergies, and potentially causes cancer.
Advancements in the study of biological hazards and better
understanding of infection mechanisms made the hemocontact
pathway obvious, even though hepatitis and HIV had not yet
been discovered. Gradually, there appeared the simplest
exhaust ventilation systems (often ineffective), electric lighting
(which improves visibility, but creates new risks of visual fatigue
with poor light quality), primitive personal protective equipment
(rubber gloves, aprons, sometimes glasses), and refrigerating
equipment (reducing odor and decomposition rate). Despite
the obvious risks, the sanitary and hygienic standards have
not yet been introduced. In pre-revolution Russia, there were
no regulations covering the work of pathologists. Moreover,
occupational hygiene as a whole was in its infancy [11-15].
The improvements were only local, and they depended
on the equipment available at a particular institution
and the conscientiousness of its managers.

The origins and development of sanitary standards
and the struggle against adverse factors

The first attempts to regulate the work of pathologists were
made in the late 19" and early 20" centuries. In the second
half of the 19" century, Pasteur, Robert Koch, and others
established the infectious causes of many diseases and the value
of asepsis. This laid the groundwork for advances in pathology,
especially in large cities and university clinics. The emergence
of more effective disinfectants (carbolic acid, sulema), use
of fans, and improved lighting (kerosene lamps, gas, and electricity)
contributed to a gradual improvement in conditions, but
there was still no systematic approach to sanitary standards
for pathologists [14-18]. The first sanitary rules for hospitals
were developed in that era, and they indirectly regulated
morgues. The rules required mortuaries to be located
in separate buildings or isolated wings. They also prescribed
arranging sewerage removal and water supply systems (in new
buildings), painting walls and ceilings with oil paint for easy
cleaning, installing exhaust ventilation, disinfecting the rooms
on a regular basis, performing autopsies in separate rooms,
and disposing of waste properly. However, these requirements
were advisory or partial in nature, and were often ignored due
to lack of funds, lack of oversight, and common practice.
Retrofitting old buildings was difficult and expensive, and there
were no special standards of work for pathologists (permissible
concentrations of harmful substances, requirements for special
clothing and personal protective equipment (PPE), working
hours, medical examinations). Occupational safety for pathologists
wasn't considered a separate issue. Recognition of the unique
hazards specific to this medical specialty and the need
for special sanitary and hygienic standards to protect doctors'
health came much later, during the Soviet period [14-18].
After the 1917 revolution, greater attention was given
to protecting workers' health and safety, including that of medical
professionals. The first general regulatory documents
appeared, and general sanitary rules for medical institutions
concerning ventilation, lighting, and cleaning were developed.
However, they rarely detailed the specifics of the pathology
departments. The milestone document — first of its kind —
that introduced standards to address occupational hazards
faced by pathologists was Resolution No. 298 of the Council

of People's Commissars of the USSR, dated March 11, 1939,
"On Measures to Improve the Work of Pathology Departments"
[18]. For the first time ever, this document:

e clearly outlined the health risks pathologists and lab
technicians are exposed to;

e established a shortened working day (6 hours) and an additional
vacation (up to two weeks) as compensation for working
in harmful conditions;

e prescribed mandatory provision of special work clothes,
shoes, and rubber gloves;

e formulated the requirements for equipping morgues with
exhaust ventilation and refrigeration units;

e described the procedure for the disposal of biological waste.

This document became the first real legislative act regulating
the sanitary and hygienic standards for morgue staff. For decades,
all subsequent standardization efforts were based thereon.

In the post-war period, further detailing of the requirements
was done through building codes and regulations (SNiP)
for designing pathology departments and bureaus (regulation
of areas, zones, ventilation, lighting, water supply, sewerage),
industry instructions and methodological recommendations
of the USSR Ministry of Health, as well as standards
for equipping workplaces (microtomes with protective screens,
efficient fume hoods for work with formalin and volatile reagents)
[19-21]. Standards mainly concerned combating the effects
of various (chemical, biological, physical, and psycho-emaotional)
factors. The maximum permissible concentration (MPC)
of formalin in workplace air, along with ventilation requirements
and work duration with fixatives, has been established. Further,
the documents introduced regulations for handling infectious
materials, instrument disinfection and sterilization, waste
disposal, and requirements for lighting (general and local
at histological workstations), microclimate (temperature
and humidity in dissecting rooms, and especially in histological
labs where low humidity is key for high-quality tissue embedding),
and equipment noise. Although no standards were developed
to mitigate psychoemotional stress, a shortened
workday and extra vacation time provide indirect
compensation [19-21].

Currently: systematization and new challenges

The collapse of the USSR and the formation of the Russian
Federation necessitated updates to the regulatory framework
to reflect new realities and scientific data. For example, SanPiN
2.2.4.548-96 "Hygienic Requirements for the Microclimate
in Workplaces," established strict standards for temperature,
humidity, and air velocity in various morgue rooms (dissecting
room, histological laboratory, doctor's office). Special attention
is paid to maintaining a low temperature in the dissecting room
(16-18°C) for the comfort of workers in overalls, and optimal
humidity in the histological laboratory [22]. SanPiN 2.1.3.2630-10
"Sanitary and epidemiological requirements for organizations
engaged in medical activities" [23] (and later editions, including
SP 2.1.3678-20) [24] cover pathology departments/bureaus
and specifically provide and regulate:

e requirements for architectural and planning solutions
(isolation of contaminated and clean zones, separate pathways
for bodies, staff, visitors, materials);

e engineering equipment, forced supply and exhaust
ventilation with excess exhaust in contaminated zones, local
exhaust devices above autopsy and histology tables, air
conditioning in histological laboratories and offices;

e requirements for workplace illumination levels (especially
important for microscopy), use of non-glare fixtures;
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e sanitary regime, cleaning, disinfection, sterilization using
modern effective means, as well as utilization of class B and C
(highly hazardous and epi-hazardous) medical waste;

e mandatory use of PPE (robes/suits, caps, masks/respirators,
safety glasses/shields, gloves (several pairs of different types),
special shoes), as well as their replacement and cleaning/
disposal;

e work and rest conditions, medical examinations, vaccination
(hepatitis B, etc.).

The hygienic standard GN 2.2.5.3532-18 "Maximum
permissible concentrations (MPC) of harmful substances
in the air of the working area" establishes the current MPC
of formaldehyde and other chemicals used in practice (xylene,
toluene, paraffins, etc.). The emergence of highly pathogenic
infections (HIV, viral hepatitis transmitted parenterally)
and resistant bacterial strains made countering the biological
hazard an urgent task. At the same time, PPE (FFP3
respirators, aerosol shields) and disinfection methods have
improved. The growing volume of macroscopic examinations
of surgical material has necessitated standardizing workplace
conditions (lighting, ergonomics, and ventilation for formalin-
related work). In addition, standards have been set for the heights
of worktables (such as sectional and histological ones), microtomes,
and adjustable microscopes to avoid awkward, prolonged
static postures [18-25].

The era of digitalization has created both new opportunities
and new risk factors, and led to the transformation of previously
existing adverse factors. Traditional occupational hazards
are mitigated by modern technology [25-27]:

e digital microscopy reduces examination time, easing strain
on the eyes and musculoskeletal system from static postures;

e telemedicine lowers the need for trips, which significantly
reduces labor costs and mitigates the risk of professional
burnout;

e dangerous steps (dewatering, degreasing, and paraffin
impregnation) are fully automated and performed in a sealed
module, which eliminates the need for manual operations with
reagents and their evaporation into the air of the work area.

Latest research papers report the emergence of new adverse
factors, both directly and indirectly related to the widespread
adoption and use of digital technologies. Prolonged use
of high-contrast, high-resolution monitors, the need to focus
on the details of digital images necessitate regulation of work-
related screen time, monitor quality (brightness, contrast,
refresh rate, resolution), workplace lighting levels (glare control)
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MICROPLASTICS IN THE FOOD CHAIN: INVISIBLE THREAT AND SOLUTIONS
Konstantinova YuS®, Chuyev AS
Belgorod State National Research University, Belgorod, Russia

Microplastic pollution, which exerts both direct and indirect effects on human health, has emerged as one of the most pressing global environmental threats.
We performed systematic analysis of pathways for microplastics migration through food chains, assessed the impact of microplastics on body’s physiological
systems, estimated the existing risk reduction strategies. The review encompassed publications from the past decade, selected based on their relevance
to the issue of microplastics intake with water and food products. Plastic waste, synthetic textiles, and food products have been identified as primary sources
of pollution. Identification of microplastics in 93% of bottled water samples, along with the presence of hundreds of microparticles per kilogram of sea salt, confirms
the magnitude of the exposure. It has been found that particles sized 0.1-150 pm can damage the intestinal epithelium, thereby inducing inflammation and oxidative
stress; particles sized 2.5-10 pm reduce functional lung capacity; nanoplastics capable of crossing the blood-brain barrier exerts neurotoxicity. Membrane water
purification methods exhibit efficiency of up to 99.9%. A comprehensive approach, including regulatory frameworks, technological solutions, and hygiene practices
designed to disrupt the pathways through which microplastics enter the body, is necessary.
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MUKPOMJIACTUK B NMULLEEBOW LEENW: HEBUAUMASA YIPO3A U NMYTU PELLIEHUSA
tO. C. KoHcTtaHTuHOBa B9, A. C. YyeB
Benropoackuii rocyaapcTeeHHbI HaUVOHaNbHbI UCCNeoBaTensCkuin yHnBepcuteT, Benropog, Poccus

MukponnacTyeckoe 3arpsi3HeHre, okasbiBaroLLee NpsMoe 1 ONnocpefoBaHHOe BO3AENCTBME Ha 3A0P0BbE YEeIOBEKA, CTaNo OAHOM 13 Hambonee 3HaYMMbIX
rnobanbHbIX 9KOMOrMYEeCKMX yrpo3. BbINOMHEHbl cMCTEMATUYECKUIA aHann3 nyTer MUurpaumyv MUKpoMmiacTMka no MULLEBbIM LIeNaM, OLeHKa BAUAHUS
MVKPOMacTviKa Ha r3Monormeckie CUCTEMbI OpraH3Ma, OLieHKa CyLLIECTBYIOLLIX CTPATErMI CHDKEHIS pycka. B 0630p BKItoHeHbl NybnvkaLmm 3a nocnegHve
10 net, oTO6PaHHbIE MO KPUTEPUAM PENEBAHTHOCTM B OTHOLLEHMM MPOBaeMbl MOCTYNAEHNS MUKPOMIacTVKa ¢ BOAOW W MULLEBBIMIU NpodykTamu. B kadecTse
OCHOBHbIX NCTOYHUKOB 3arpsi3HEHVA OnpeaeneHbl NNacTUKOBbIE OTXOMbl, CUHTETUHECKUIN TEKCTUb 1 NPOAYKThI NuTaHns. OBHapy»xeHne Mykponnactnka B 93%
06pasLoB ByTUANPOBAHHOW BOAbI 1 COTEH MWKPOYACTUL, Ha KUIOrpaMM MOPCKON COMv MOATBEPKAAET MacluTab aKCno3uumn. YCTaHOBMNEHO, YTO YacTuLbl
pasmepom 0,1-150 MKM NoBpeXZatoT SNUTENNIA KULLIEYHIKA, BbI3blBas BOCMANEHNe N OKUCIUTENBHBIA CTPECC; YacTulbl 2,5—10 MKM CHIKAKOT >XU3HEHHYIO
EMKOCTb NIErkux; HaHOMIACTUK, CMIOCOOHbIV MPOHVKATb Yepes reMaTosHLedann4eckmin 6apbep, 0bnagaet HeMPOTOKCUYHOCTBIO. MembpaHHble METOAb!I O4UCTKM
BOZb! AEMOHCTPUPYIOT 3PeKTUBHOCTb [0 99,9%. HeobxoamM KOMMNEKCHbI MOAXOL, BKIIFOHaOLLMN HOPMATVIBHOE PeryMpoBaHmne, TEXHONOrMYeckme peLleHmns
N TUrNEHWYECKIME MPAKTVIKW, HanpaBneHHble Ha PadpblB NyTer NOCTYMNEHNS MUKPOMIACTVKa B OPraHn3M.

KntoueBble cnoBa: MUKPOMIAcTVIK, MuLLeBast 6e30MacHOCTb, 3[0POBLE YENOBEKA, CTPATENIN CHIDKEHVIS PrCKa
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Sometimes, the most subtle and elusive influences may
prove to be the most insidious and hazardous. In contrast
to spectacular environmental disasters, such as giant
oil spills or radiation accidents, the consequences of which
are significant in their scale, the threat of adverse effects of plastic
pollution accumulates over decades, remaining predominantly
imperceptible, until it affects the fundamental underpinnings
of living nature and, ultimately, our own body. Plastic pollution
of the environment is duly acknowledged as one of the most
significant and urgent environmental challenges of our era.
The magnitude of such anthropogenic impact is indeed global.
The Birmingham Plastics Network shows terrifying values:
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of the 10 billion tons of plastic produced, about 80%
were thrown away without prior recycling, which contributed
to the formation of microplastic particles polluting the environment
under the exposure to external factors (sunlight, heat, humidity)
[1]. These plastic fragments, smaller than 5 mm, penetrate into
allcomponents of the biosphere, which makes them dangerous.
These are found in water (from the ocean depths to drinking
water available on retail shelves), air, soil, and living organisms
[2, 3]. Due to their small size and hydrophobic properties, they
are easily incorporated into food chains at the most basic levels
(for example, they are absorbed by zooplankton), and through
the mechanism of biological accumulation they are transferred
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from one link to another, ultimately reaching the human body.
There they affect the integrity of the gastrointestinal tract (GIT),
and, having become part of the microbiota, induce oxidative
and inflammatory responses [1, 2].

Our aim was to conduct systematic analysis of the currently
available research data on the pathways for microplastics
migration through food chains, assess direct and indirect
effects of microplastics on physiological systems of organisms,
including humans, as well as to comprehensively assess
the existing and promising strategies to reduce plastic pollution
and its consequences for ecosystems and public health.

The methodology for searching and selecting papers
was as follows: we searched for scientific sources in international
and domestic bibliographic databases PubMed, eLIBRARY.
RU (RSCI), and Google Scholar. The analysis included papers
published between 2015 and 2025. The search was performed
using keywords and their combinations: “microplastics”,
“nanoplastics”, “food chain”, “human health”, “drinking
water”, “dietary exposure”, as well as equivalents in Russian

("MmKponnacTuK®, "HaHoMMacTVK®, "nN1LLeBas Lienb®, "300p0oBbe

YenoBeka“, "MMTbeBasn Boda“, "muiieBble NpoaykTel®). The initial
search identified 96 papers, from which 48 sources were selected
after removing duplicates and analyzing titles and abstracts.
Full-text evaluation allowed us to include in the review 30 papers
that met the inclusion criteria (original experimental studies
and clinical trials, systematic reviews and meta-analyses
focused on pathways of microplastics entry with food and water,
mechanisms underlying its biological effects, and assessment
of the risk for human health). Exclusion criteria were as follows:
no access to the full text, irrelevance to the research topic,
paper published before 2015, conference abstracts without
detailed results, as well as papers containing no data in the effects
of microplastics on the human body or food chains.

Main sources of microplastics entering the food chain

The mechanisms underlying plastic distribution across
the environment and its subsequent entry into humans form
a complex continuous chain of transformation and migration.

The process begins with the most obvious secondary
source — the dumping of large plastic items (such as drinking
water bottles) into the ocean or onto land. At this stage
a direct adverse effect of plastic is reported: ingestion of human
waste by marine mammals, reptiles, birds, and fish can lead
to their death or the development of life-threatening diseases,
such as exhaustion, rupture of internal organs, and suffocation
of coral reef inhabitants due to lack of oxygen and sunlight [4].
In turn, turtles, birds, and mammals are at risk of drowning
when caught in nets and traps, as well as when interacting with
polymeric materials.

The following should be noted: there is evidence that floating
plastics can carry chemicals and pathogenic bacteria to coastal
areas, which can be a factor of the subtle but significant impact
on human health [5].

Then, under the exposure to ultraviolet radiation from
sunlight, the plastic becomes brittle, and mechanical action
of waves and sand abrasion lead to its gradual fragmentation
into many microscopic particles that can directly enter the human
body through the digestive organs (for example, in case
of accidental swallowing of water while swimming or when
drinking unpurified water due to the inability to use another
source of hydration), respiratory organs, and skin in case
of direct contact [6].

However, at the same time there is one more, a less
noticeable but no less powerful channel for pollutant entry:

household activities. The hazard is the routine procedure, i.e.
synthetic apparel laundering. Every wash releases hundreds
of thousands of microscopic fibers into wastewater that
treatment plants are unable to fully capture, which results
in contamination of the apparently purified water [7]. This also
includes wear and tear on car tires, particles of which are washed
away by rain into water bodies, and urban dust, which carries
microplastics through the air.

Once in the ocean or sail, particles and fibers become
part of an ecological cycle. In aquatic ecosystems, these
are swallowed by zooplankton representing the basis of the marine
food chain; particles and fibers settle to the bottom
and are absorbed by filter feeding organisms, such as mussels
and oysters [3, 7]. On land, microplastics are deposited
on agricultural land and taken up by soil invertebrates and plant
root systems. Bioaccumulation results in buildup of pollutant
concentrations in the organisms’ tissues, and biomagnifications
results in the concentration increase with the transition from
one trophic level to another. Thus, a predatory fish that feeds
on smaller species, or a herbivore that eats contaminated
plants accumulates large amounts of plastic.

The final link in this chain is human, who by eating seafood,
fish, agricultural products, and even breathing city air, inevitably
becomes the final target of such pollution, closing the cycle that
began with the bottle we, humans, threw away or the next time
we washed a fleece sweater.

In addition to the above mechanisms underlying danger
to humans from microplastic particles, there is another one.
It is associated with using items that have become firmly
established in our everyday life — plastic bottles. Scientists have
proven that microplastic particles are often (in 93% of cases)
found in bottled water [8]. The major contamination canals
are both the packaging material itself (both the container
and the lid) and the production process. Bottles made
of polyethylene terephthalate (PET) undergo mechanical
degradation and release microparticles during use (repeated
opening and closing, compression and, most importantly,
thermal exposure during storage). Considerable amounts
of particles also enter the water from polypropylene lids.

Furthermore, particles yielded by decomposition of plastic
are found even in familiar foods such as table salt, honey, wine,
tea, coffee capsules, beer, and carbonated beverages [9-11].
The research show that the sea salt, produced by evaporating
ocean water, is a particularly significant source: it can contain
hundreds of microparticles per kilogram of product, directly
linking ocean pollution to the food we eat [9]. The analysis
of honey from different world’s regions also revealed microplastic
fibers and fragments, likely entering the honey through
atmospheric transport and deposition on flowers or during
collection and processing by beekeepers [10]. Microscopic
plastic particles penetrate into various beverages through multiple
points of contact with polymeric materials [11]. When poured
into plastic containers, these migrate from the bottle walls,
necks, and lids. Wine may contain particles from plastic corks,
and hot drinks such as coffee and tea may contain particles
from plastic filters, tea bags, coffee capsules, or disposable
tableware. Even the process of preparing hot drinks can wash
away microparticles, for example, when boiling water in a plastic
electric kettle. Microplastics can also be accidentally ingested
from non-food sources during oral hygiene and tooth brushing,
such as toothpaste, toothbrushes, orthodontic implants, and denture
materials [11]. These examples clearly demonstrate that
microplastics are already circulating in a vicious circle, becoming
part of the key components of our diet. This makes microplastic
consumption virtually inevitable.

POCCUCKNIN BECTHVIK TUMEHBI | 1, 2026 | RBH.RSMU.PRESS



Thus, plastic pollution represents a closed cycle of migration
and transformation: what started as full-size plastic waste,
causing direct death to animals, is transformed through
fragmentation processes and the household release
of microparticles into an invisible but large-scale threat.
It is significant that even bottled water, food products,
and personal hygiene items become a source of microplastics
entering the body, closing the anthropogenic pollution cycle.
This systemic problem requires a comprehensive solution
at all stages: from production to disposal of plastic materials.

Potential risk for human health

Microplastics invasion of human body represents a multi-layered
threat, realized through several interconnected mechanisms.
The main receipt pathways are GIT (with food and water),
respiratory system, and to a lesser extent, skin. According
to the available data, the effects of microplastics on the respiratory,
gastrointestinal, cardiovascular and nervous systems are best
understood. However, the impact on other body’s systems,
including endocrine and reproductive systems, has not been
studied sufficiently. The currently available information
is fragmentary, it makes it possible to only hypothesize about
potential mechanisms of action and long-term consequences.
Particularly challenging is the assessment of the cumulative
effect in chronic low-dose exposure, typical for real-world
conditions. Thus, despite growing body of scientific evidence,
many aspects of the impact of microplastics on the human
body require further systematic studly.

Digestive system

By studying the information on the routes of plastic penetration
into the human body, it can be concluded that the most likely
route is oral. When consumed in this way, microplastics have
a multi-component effect on the GIT. Microplastic particles
can cause mechanical damage to enterocytes. Small particles
sized 0.1-150 pym can translocate across the mucosal barrier
and accumulate in intestinal epithelial cells, causing the tight

junction integrity disruption and increased permeability
of the intestinal wall playing a role of the barrier between the
intestinal lumen and body’s bloodstream [12]. Such intestinal
barrier alteration leads to translocation of bacteria, which
can cause immune responses and intestinal inflammation.
Inflammatory processes can only worsen due to disturbances
in lipid and energy metabolism [13]. Furthermore, disturbances
in energy metabolism and immune responses are confirmed
by gut microbiota alterations: the studies report alteration
of the gut microbiota microbial composition often leading
to reduction of the number of friendly bacteria, such
as Lactobacillus and Bifidobacterium, contributing to growth
of opportunistic microorganisms and thereby causing dysbiosis
[2, 13, 14]. Of particular danger is the synergistic effect
of sorption of pathogenic microorganisms and toxins on the surface
of microplastics, which increases their bioavailability and pathogenic
potential.

Respiratory system

As stated above, textiles, the fibers of which enter the atmosphere
every time a synthetic item is washed, represents one
of the sources of microplastics in the atmosphere. Inhalation
of microplastics is characterized by selective deposition
of particles depending on their size [15]. Particles with a diameter
of 2.5-10 um are deposited mainly in the upper respiratory
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tract, while ultrafine fractions (< 2.5 ym) reach the alveoli.
Pulmonary macrophages show limited phagocytic activity
for particles larger than 10 pm, which leads to persistence
of those and the development of chronic granulomatous
inflammation. Experimental data suggest the dose-dependent
reduction of lung capacity and increase in the airway resistance
associated with chronic inhalation of polypropylene fibers.
Fibrous changes in the interalveolar septa and neoplastic
transformation associated with constant proliferation against
the background of chronic inflammation are considered
to be the long-term consequences.

Nervous system

In addition to microplastic particles, there are also smaller
substances, the nanoplastic particles (< 100 nm) demonstrating
the ability to penetrate the blood-brain barrier through
adsorption-mediated transport [16, 17]. In the experiment
involving mice, intravenous administration of fluorescence
labeled polystyrene particles with a diameter of 20 nm resulted
in their accumulation in the hippocampus and cerebral cortex
24 h after injection. Neurological impairment manifests itself
in the form of dose-dependent cognitive decline, short-term
memory impairment, and motor activity alteration. New data
suggest that the exposure to pollutants in the environment
disrupts the connection between the gut and the brain,
leading to abnormalities in brain immunity, structure, neural
connections, and behavior [17, 18]. Neurotoxicity mechanisms
include mitochondrial dysfunction, microglial activation, and impaired
synaptic plasticity. Electrophysiological tests record the long-
term potentiation changes in hippocampal neurons when
the particle concentration = 1 mg/L.

Circulatory system

The cardiovascular system appears to be one of the most
vulnerable targets for microplastics circulating in the bloodstream.
Numerous scientific papers focused on the issue of the plastic
environmental pollution adverse effects on human metabolism
contain the reports of the direct relationship between
the presence of microplastic particles and the development
of endothelial dysfunction, as well as pro-thrombotic states
[19]. The mechanisms underlying such effects are multifaceted:
in vitro studies show that polyethylene particles with a diameter
of 1 um at a concentration of 50 pg/mL induce apoptosis
of human umbilical vein endothelial cells through caspase-3
activation [20]. This process underlies the vascular lining injury,
which has been confirmed by animal experiments, in which
the accelerated formation of atherosclerotic plaques in the aorta
under the combined exposure to microplastics and the atherogenic
diet was reported. And there are also hemostatic disorders
manifested by platelet activation, increased fibrinogen levels,
and shorter blood clotting time [21]. Cardiotoxic effects,
including cardiac arrhythmia and reduced left ventricular
ejection fraction, become the clinically significant effects
of such multi-layered abnormality, which increases the risk
of myocardial infarction and heart failure in the long term.

Current strategies to reduce adverse
effects of microplastics

In the context of the global spread of microplastics, the hygienic
strategies aimed at minimizing its entry into the human body
through the main routes of exposure are particularly relevant.
These strategies are based on the principle of multi-level protection,
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covering both individual practices and the improvement of water
treatment and food quality control systems.

As for drinking water supply, advanced water purification
methods are of primary importance. Today, there are no special
regulatory documents for controlling water filtration from
the pollutant described above, i.e. microplastics, in the Russian
Federation [22]. However, the current standard water purification
methods make it possible to reduce microplastics concentration
in the purified water. Thus, according to the research, combined
use of sand filtration and membrane technologies (in particular,
nanafiltration membranes with the pore size 0.001 um) allows to
increase the microplastic removal efficiency to 99.9% [23].
At home, one can use activated carbon and reverse osmosis
water purification systems, which have proven their effectiveness
in removing particles larger than 0.0001 pm [24].

Significant potential for reducing exposure is associated
with optimizing dietary habits and choosing sustainable
foods. Epidemiological studies suggest significant differences
in microplastic levels between the aquaculture-raised and wild-caught
seafood [25]. As for eating seafood, limiting the consumption
of filter-feeding mollusks (mussels, oysters), which demonstrate
the greatest ability to accumulate microparticles, seems
to be the best solution. When choosing table salt, which has
been found to contain large amounts of microplastic particles,
preference should be given to rock salt, the microplastic content
of which is 2-3 orders of magnitude lower than in sea salt [9].

As for household hygiene, the issue of synthetic textiles
deserves special attention. It has been found that the use
of microfiber filters during washing can reduce the release
of plastic fibers into wastewater by 80% [26]. Switching
to the use of clothing made from natural materials, as well
as the use of special detergents that reduce mechanical
damage to fibers represent one more protective measure.

The correct choice of packaging and storage conditions
for products is an important aspect of food hygiene. Avoiding
heating food in plastic packaging is a science-based
recommendation, since it has been found that the exposure
to temperature of 60-70 °C increases microparticle migration
5-7-fold [27]. Priority should be given to glass and ceramic
containers, especially for long-term storage and heat treatment
of products.

As for respiratory hygiene, the use of class FFP2 respirators,
capable of retaining up to 94% of particles sized 0.3-1 pm,
under the conditions of high dust content represents an effective
protective measure [28]. It is recommended to use air purifiers
with HEPA filters demonstrating 99.97% efficiency for particles
larger than 0.3 pm to reduce microplastics concentration
in indoor air of residential buildings.

Improving the regulatory framework occupies a special
place in hygienic prevention. It is necessary to revise hygienic
standards and determine maximum permissible concentrations
of microplastics in drinking water and food products.

The development of monitoring systems enabling regular monitoring
of microparticle content in key environmental objects is a promising
area [29].

Thus, the current hygienic strategies to reduce negative
effects of microplastics represent a complex of complementary
measures based on the principles of evidence-based medicine
and aimed at disrupting the pathways, through which
microparticles enter the human body with water, food and air.

CONCLUSION

The analysis conducted has shown that the issue of microplastic
pollution represents a global challenge characterized
by the closed cycle of migration and transformation of plastic
materials. A continuous chain of interconnected processes
can be traced: from the initial pollution of the environment
with macroplastics to the micro- and nanoparticles entering
the human body. Of particular concern is the ability of microplastics
to enter food chains and undergo biocaccumulation, reaching
maximum concentrations at higher levels of the food chain,
including humans.

Numerous studies have shown that microplastics have
significant pathogenic potential, which is realized through
a complex of mechanisms: from mechanical damage
to cellular structures to the induction of oxidative stress, chronic
inflammation, and dysfunction of major physiological systems.
The effects on the gastrointestinal tract, respiratory, and cardiovascular
systems is best studied while the effects on the endocrine
and reproductive functions requires further research.

The existing strategies to reduce adverse effects of microplastics
considered in the paper include both technological solutions
(membrane filtration, sorption purification, coagulation) and hygienic
practices aimed at breaking the pathways, through which
microplastics enter the body. Of particular importance
is the development of the regulatory framework and monitoring
systems enabling objective assessment of microplastic content
in environmental objects and food products.

Prospects for overcoming the challenge are associated
with realization of the comprehensive approach that involves
improving plastic waste recycling technologies, developing
water and air purification methods, and fostering an environmentally
friendly consumer culture. No less important is the development
of scientific research focused on in-depth study of the long-
term effects of microplastic exposure and the development
of effective detoxification methods.

Thus, the issue of microplastic pollution requires the combined
efforts of the scientific community, authorities, manufacturers
and consumers to develop and implement effective measures
to reduce the negative impact on ecosystems and human health.
Only a comprehensive, interdisciplinary approach will help break
the vicious circle of anthropogenic plastic pollution and minimize
its consequences for present and future generations.
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