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ORIGINAL RESEARCH

SEVERITY OF BORDERLINE LEVEL EATING DISORDERS IN STUDENTS
Voitovich AARS
Razumovsky Saratov State Medical University, Saratov, Russia

The relevance of the study results from high significance of nutrition and the growing interest of today’s researchers in the phenomenon of orthorexia nervosa (ON)
as an obsessive desire for healthy, proper diet. The study aimed to assess ON severity in students. The students’ anthropometric measurements (body height, body
weight), body mass index (Quetelet Index), ON severity based on the ORTO-15 questionnaire, features of the diet based on the Food Frequency Questionnaire
were assessed, with subsequent statistical processing of the results. High prevalence of ON among both girls and young men (80.2% of the respondents)
was shown. Furthermore, there were no differences in the ON phenomenon severity between young men and girls, and the relationship between the ON severity
and the anthropometric measurements was non-significant (o > 0.05). Food selectivity associated with the phenomenon of ON was found in 3.3% of cases.
Imbalanced diet was found in the majority of the respondents. The study has made it possible to conclude that the subjects constitute the group at risk of eating
disorders. Further research is needed to accurately diagnose ON and reveal the relationship between ON and possible risk factors of this condition.

Keywords: orthorexia nervosa, nutrition, healthy lifestyle, BMI, students
Compliance with ethical standards: all students submitted the informed consent to participation in the study.
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BbIPAXKEHHOCTb MOrPAHU4YHOI O YPOBHS PACCTPOWCTB MULLEEBOIO NOBEAEHUA
Y CTYOAEHHYECKOWU MONOAOEXU

A. A. BoittoBny ™
CapaToBCKUIN rOCYAapPCTBEHHbIN MEAVLIMHCKWIA yHBEpCUTET nMmenn B. . Pasdymosckoro, Capatos, Poccus

AKTyanbHOCTb NPOBEAEHHOrO MCCNefoBaHKs 06yCNOBEHa BbICOKOM 3HAYMMOCTBIO MUTAHUS 1 PACTYLLVIM VHTEPECOM K (heHOMeHY HepBHOM opTopekcun (HO)
KaK HaBs#34/BOrO CTPEMSIEHVS K 3L0POBOMY U MPaBWUIbHOMY MUTaHMIO CO CTOPOHbI COBPEMEHHbIX 1ccnenoBaTenen. Lienbto nccneposanunst 6110 1syqmts
BblpakeHHOCTb HO y CTyaeHYecKo MOnoaexu. Y CTyAEeHTOB U3ydany aHTPOMOMETPUHECKME MoKasaTenm (DOCT, Macca Tena), MHAEKC MaccChl Tena no hopmyne
KeTne, BblpaxkeHHOCTb siBneHns HO no onpocHuky «ORTO-15», 0COBEHHOCTM OpraHMsaLum nuTaHus no omnpocHWKy «Food Frequency Questionnaire»
C nocneayroLLein cTaTncT4eckon obpaboTkol peadynTaToB. [okasaHa Bbicokasi pacnpocTpaHeHHoCTb HO Kak cpeay AeByLUEK, Tak 1 cpeaw toHowwel (80,2%
OMPOLUEHHBIX). [py 9TOM BbIPAKEHHOCTb (peHoMeHa HO y toHOLWen 1 OeBylleK He pasnuyanacb W He Oblna 3Ha4vMO CBA3aHa C aHTPOMOMETPUHECKM MU
nokagatensmu (o > 0,05). 136mpaTtenbHOCTb B NUTaHUKM, conpoBoxaatoLLas sisneHne HO, obHapykeHa B 3,3% cryyaeB. HapylueHne cHanaHcpoBaHHOCTM
NUTaHNs BbISBNEHO Y BOMBLUMHCTBA OMPOLLEHHbIX. [poBefeHHOe vccnefoBaHne No3BONUIO caenarb BbiBOA, YTO 0OCNeA0OBaHHbIE ML COCTaBNAIOT rpynmy
puycka hopMMPOBaHMSA PACCTPOMCTB MULLIEBOMO NMOBefeHWs. Heobxoanmbl AanbHenLLINe NCCNeoBaHns C Lenbio TOYHOM AMarHOCTUKN 1 BbisBneHus cesan HO
C BO3MOXHbIMW (hakTopamu pucka pas3suTUs JaHHOrO COCTOSIHUS.

KntouyeBble cnoBa: HepBHasi OPTOPEKCHIS, MMTaHWe, 340P0BbI 06pa3 »u3HW, VIMT, cTyaeHTb!
CobniofeHne aTU4ECKMX CTaH[APTOB: BCE CTYAEHTbI MOAMMcan 4OOPOBOBEHOE MH(OPMUPOBAHHOE COMIacue Ha y4acTvie B UCCenoBaHN.

><] Ans koppecnoHaeHumn: AHHa AnekcanaposHa Bontosud
yn. KyareudHas, o. 11/21, r. Capatos, 410031, Poccus; voitovich.88@mail.ru

Cratbsi nonyyeHa: 24.10.2023 Ctatbs npuHaTa K nevatu: 20.06.2024 Ony6nukoBaHa oHnaiiH: 25.11.2024

DOI: 10.24075/rbh.2024.110

Nutrition is of particular importance throughout human life,
since it is a life-supporting factor that determines health. That
is why food safety is a priority of state policy in the field
of healthy eating aimed to provide the population with rational
nutrition [1]. Multiple studies confirm the key role of nutrition
in shaping the healthy lifestyle and prevention of nutrition-related
diseases [2-4]. However, the features of modern lifestyle related
to the changing nature of psychological aspects of shaping
healthy diet, inadequate physical activity, disturbed daily routine
present certain difficulties with the healthy lifestyle organization
that are also typical for students [5-7]. Furthermore, there
is a trend towards excess human desire for consumption
of food products related exclusively to healthy diet, without
taking into account the body’s need for fundamental substances
and energy [8], which creates conditions for eating disorders.
Currently, an obsessive desire for healthy, proper diet represents
the eating disorder referred to as orthorexia nervosa (ON) [9].
Despite the fact that ON is currently not considered
as a distinct disease entity in Russia (not included in ICD-10)

and abroad (not recognized by the Diagnostic and Statistical
Manual of Mental Disorders, fifth edition (DSM-V)), modern
researchers study this disorder considering orthorexia
as a syndrome that requires in-depth research [6, 8-11].
A number of psychological aspects are distinguished (emotional,
social, personal) that bring together this condition and other
eating disorders [11], which makes it possible to consider ON
as a type of anorexic behavioral syndrome.

The available scientific research results suggest high
prevalence of this syndrome among young adults adherent
to specific dietary behavior involving restricted alcohol
consumption and smoking restriction [6, 12]. On the one hand,
this trend can be regarded as positive, however, individuals
with ON are characterized by higher anxiety levels and feeling
guilty. Some consider ON as a type of obsessive-compulsive
neurosis or hypochondria [11]. From another perspective,
ON is associated with the presence of obsessive-compulsive
features [13]. Among risk factors of ON, modern researchers
distinguish innate psycho-physiological characteristics,
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such as characteristics of the central nervous system (CNS)
and temper, high birth weight; genetic factors, including family
history of eating disorders and inherited constitutional type;
social factors, i.e. appearance standards accepted by the society,
relationship with parents, discipline, culinary culture in family.
Moreover, personality traits, such as suggestibility degree,
system of life priorities and values, are also considered the risk
factor of ON [6].

The issue is of interest to foreign researchers, who propose
definitions of ON [6], develop the diagnosis methods [14, 15]
and diagnostic criteria [13], assess prevalence of the condition
in various population groups [6, 9-11]. At the same time, there
is no reliable data on the ON severity in the Russian youth,
therefore, the study aimed to assess severity and specifics
of ON manifestations in students.

METHODS

The data provided were obtained by conducting the field
hygienic survey of 160 medical students aged 19 + 0.4, among
them 72 were young men and 88 were girls. The inclusion
criteria were as follows: the subject’s age (18-20 years), fact
of attending medical university, voluntary consent to take part
in the study. The criteria for students’ exclusion from the study
were age below 18 and over 20 years, as well as the lack
of voluntary informed consent.

Examination was performed in the middle of the semester.
We assessed anthropometric measurements (body height,
body weight). The subjects’ standing height was measured
using the RM medical stadiometer (TZMT; Russia), while body
weight was measured using the VEM-150-Massa-K (A2)
medical floor scales (Massa-K; Russia). Body mass index (BMI)
was calculated using the Quetelet’s formula as a ratio of body
weight (kg) to the square of the height (m?). In accordance with
the WHO guidelines [16], BMI values below 16 were considered
as severe underweight; 16-18.4 — underweight; 18.5-24.9 —
normal weight; 25-29.9 — overweigh; BMI values of 30-34.9
indicated obesity of the 1%t degree; 35-39.9 — obesity of the
2" degree; BMI > 40 indicated obesity of the 3 degree. Since
modern foreign studies have revealed body weight alteration
in patients with ON [13], we have found it appropriate to study
BMI as a possible phenomenon severity criterion.

The ORTO-15 questionnaire was used to detect signs
of ON in the subjects, with subsequent assessment of point
ON prevalence using the threshold ORTO-15 score < 35 [14, 15].
The questionnaire was selected due to its high diagnostic value
(98.9%) according to [15].

The eating habits, frequency of food and beverage intake
within a certain period were assessed using the semiquantitative
Food Frequency Questionnaire [17] convenient in terms
of statistical processing and allowing one to simultaneously
determine the frequency and quantitative characteristics
of the diet for the long period [18]. The questionnaire contained
the list of foods and beverages with the portion size or weight
specified, as well as estimates of the frequency of intake
by categories “never”, “less than once a month”, “1-3 times
per month”, “once a week”, “2-4 times per week”, “5-6 times
per week”, “once a day”, “2-3 times a day”, “4-5 times a day”,
and “more than six times a day”. The intake frequency values
reflected the period of 12 months. When assessing the diet
in general, the number of requested foods and beverages
combined into major food groups was 185. The results
of the questionnaire survey of the respondents were assessed
in accordance with the data used for the questionnaire
validation and reproducibility estimation in the studies [18].
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Statistical processing of the results was performed using
the StatTech 4.0 software package (StatTech; Russia). The
differences were considered significant at the two-tailed
significance levels p < 0.05; p < 0.01; p < 0.001 for all the
results obtained; the minimum significance of differences was
95%. Correlations between the values of the data obtained
were determined using the nonparametric Spearman's
rank correlation coefficient. Positive values of the coefficient
corresponded to positive correlation, negative values
corresponded to negative correlation, p = 0 corresponded
to no correlation. The correlation strength was estimated
based on the coefficient values: the correlation was considered
to be weak at p between 0 and 0.3, moderate at p between
0.3 and 0.5, strong at p between 0.5 and 0.7, very strong
at p exceeding 0.7. The sample distribution was tested
for normality using the Mann-Whitney U test at p = 0.05. When
testing the hypothesis H, it was found that the hypothesis
H, was true, since U, < U, .

RESULTS

The results obtained (Table) showed that the subjects’ average
BMI values were 22.6 + 2.6 kg/m? and corresponded to normal
weight (18.5-24.9 kg/m?).

Significant differences in BMI between young men and girls
were revealed based on the data processing applied. Thus, the
number of underweight girls was 20.4%; it was significantly
higher compared to that of young men (p < 0.001). The number
of overweight young men was 25%, it was significantly higher
compared to that of girls (p = 0.02).

The analysis of the subjects’ diet showed that it was
decentralized. The surveyed young men and girls preferred
homemade food, less often public food services. According
to the ORTO-15 questionnaire data, there were no significant
differences between the average scores of the groups
of young men and girls; the average scores were 36.3 + 6.7
and 36.1 + 0.1, respectively. At the same time, the results
of the questionnaire data processing made it possible to reveal
high ON severity in both girls and young men, since 80.2%
of the respondents (128 individuals) scored below 35 based
on the ORTO-15 questionnaire results. Predisposition to orthorexia
was found in 13.7% of subjects (22 individuals), and there was
no risk of this condition only in 6.8% of cases (11 individuals).
However, in 93.1% of cases (149 individuals), answers to the
questions “When eating, do you pay attention to the calories
of the food?”, “Are you willing to spend more money to have
healthier food?”, “Do you feel guilty when transgressing?”
showed propensity for food selectivity, obsessive desire
for healthy diet.

According to the Food Frequency Questionnaire results,
significant food selectivity was found only in 3.3% of cases.
However, the test made it possible to reveal nutritional
imbalance represented by refusal (in some cases) to eat dairy
products (28.3% of cases), by-products (51.6% of cases), and
vegetables (13.3% of cases), as well as by limited consumption
of foods with high simple carbohydrate content (48.3%
of cases) and various beverages (21.6% of cases) by female
students. Chicken dishes, various side dishes and soups were
most common in the girls’ diet.

Among young men showing signs of eating disorders, only
one subject stuck to a diet and restricted himself in eating
sweets, pastry, and products containing large amounts of ail.
The majority of students (64.6%) refused to eat animal source
foods (meat) or consumed these less than once a month.
Both young men and girls showed reduced consumption
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Table. Results of the subjects’ BMI assessment

BMI values (kg/m?) Young men, % (n) Girls, % (n) P-values
<16 - - -
16-18.4 - 20.4 (18) < 0.001
18.5-24.9 69.4 (50) 57.9 (51) 0.13
25-29.9 25 (18) 11.3(10) 0.02
30-34.9 6.9 (5) 10.2 (9) 0.46
35-39.9 - - -
<40 - - -

of by-products (40% of respondents), vegetables (30%),
and fish (23.3%); foods high in simple carbohydrates
predominated in the diet of 63.3%.

The results of statistical data processing suggest no significant
correlation between BMI values and ON manifestations
(Spearman's rank correlation coefficient is 0.182 in the group
of surveyed girls and 0.108 in the group of young men;
p > 0.05). Thus, it was considered that body weight alteration
was not typical for the subjects showing signs of ON.
Furthermore, significant food selectivity was determined only
in 3.3% of cases, while signs of ON we reported in 80%
of the respondents.

DISCUSSION

The findings of modern scientific research suggest vulnerability
of students to borderline mental disorders associated with
insufficient stability of personal convictions, lack of life
experiences, everyday stress, specifics of studying in institutions
of various profiles [19].

Our study revealed considerable ON severity in students,
which confirmed the view that the prevalence of this
phenomenon is extremely high based on the findings of previous
studies. Thus, the studies [6] revealed signs of ON in 69.4%
of respondents, while the studies [11] revealed these
in 100% of subjects. Foreign researchers found ON in 88.7%
of students [20]. The prevalence of this phenomenon in the U.S.
adult population varied between 41.9 and 81.9% [21]. The research
showed that girls were more prone to ON [22]. However,
we revealed equal severity of this phenomenon in young
men and girls, without any significant differences in the data
obtained (p > 0.05). Thus, young men need more attention
from appropriate medical specialists for timely implementation
of preventive measures.

Based on the ORTO-15 questionnaire results, signs of ON
have been found in 80.2% of the respondents (p < 0.05), which
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In the light of the issue, specifically health preservation in students, the development and introduction of the program for shaping healthy lifestyle and health
improvement in student youth seems relevant, which constitutes the objective of the paper. Considering the data of the analytical literature review and the results
of our study involving assessment of behavioral health risk factors in young adults, the program focused on shaping healthy lifestyle and health improvement
inindividuals engaged in educational process was developed and introduced at the Yaroslavl State Medical University. The program brings together five workstreams:
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PA3PABOTKA NMPOMPAMMbI MO ®OPMUPOBAHUIO 3[0POBOIO OBPA3A YXXU3HU
N O300POBJIEHUIO CTYAEHYECKOW MOJTOAEXN

0. C. AMnHosa' 2% H. H. TateHkosa?

' flpocnaBcKumin rocyaapCTBEHHbIN MeOVLIMHCKNI YHUBEPCUTET, Apocnasib, Poccust
2 FlpocnaBcKuli rocyaapCTBeHHbIN yHMBepcuTeT umenu IN. I demuaosa, dpocnasns, Poccuns

B cBeTe paccmatprsaemMor Npobnembl, a UIMEHHO 3L0POBbeCOEPEXEHNS 0BYHAIOLLIMXCS, aKTyanbHbIMN NPEACTABNSIOTCS pa3paboTka 1 BHEAPEHWE Nporpammbl
no (opMNPOBaHMIO 3A0POBOr0 06Pa3a >KN3HWN 1 03L0POBNAEHNIO CTYAEHYECKON MOSIOAEXM, YTO 1 CTaNo Liefblo HacToswwen paboTbl. C y4eToM AaHHbIX
aHaMTNYECKOro 063opa NMTepaTypbl U Pe3ynsTaToB COOCTBEHHOMO UCCNeA0BaHMsA, CBA3AHHOIO C OLEHKOM MoBeAeHYEeCKMX (hakTOpPOB prcKa 340PO0BbIO
Monofexu, Ha 6aze PrE0Y BO «ApocnaBckuii rocynapCTBEeHHbI MEANLIMHCKIMIA yHMBEpPCUTET» MuHagpasa Poccun paspaboTtaHa 1 BHegpeHa nporpaMma
no PopMMPOBaHWIO 3A0POBOIO 06pasa >KM3HW 1 0340POBAEHNIO YHaCTHMKOB 0bpa3oBaTenbHOro npotecca. [NporpamMma obbeanHseT nNate HanpasneHun
paboThl: ONTUMM3aLVSA YCOBUIA 1 PEXIMMa 0ByHeHNs, OLIeHKa 00pasa »KN3HM 1 CBA3aHHbIX C HUM (haKTOPOB purCKa, Pas3BuTVE KymbTyPbl 340P0Bbs, CMOPTUBHO-
03[0pOBUTENbHAS PaboTa, OPraHN3aLs MeaULMHCKOro 0bCy>XvBaHus. PagpaboTaHHas nporpammMa BKIIloHaeT B Ce0st MeAMKO-TUMMEHNHECKIE, 0bpa3oBaTerbHble
1 PU3KYNETYPHO-03[0POBUTENBHBIE 300POBLECOEPEratoLLe TEXHONOMUN.
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Health preservation in children, adolescents, and young adults
is one of the highest priorities of preventive medicine. The rising
generation determines the country’s reproductive potential
and prospects for social and economic development [1]. It is well
known that some diseases and certain functional disorders
occur as early as at school [2], however, university training
places considerable burden on almost all organs and systems

of the young body, thereby making these vulnerable during
the development and exacerbation of chronic diseases [3, 4].
The role of controllable risk factors related to tobacco smoking,
alcohol abuse, malnutrition, and insufficient physical activity
in the development of non-communicable diseases have
been proven [5, 6]. The Russian and foreign students’ lifestyle
is characterized by high prevalence of addictive behaviors, spending
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large amounts of time on social media, reduced night sleep
duration, hypodynamia, violation of the basic principles of healthy
eating [1, 7-9].

Contemporary development of higher education institutions
is aimed at maintaining health of individuals engaged
in educational process [10]. Some regions of Russia have
a good experience with implementation of projects on creating
health preservation environment in higher education institutions
[1, 11, 12], however, their contribution to health preservation
in the studying youth remains small throughout the country
[13-16].

Our aim was to develop and introduce the program for shaping
healthy lifestyle and health improvement in student youth.

Workstreams within the framework of the program
for shaping healthy lifestyle and health improvement
in students

The program for shaping healthy lifestyle and health improvement
in student youth was developed step by step. The first stage
assumed analytical review of the research papers presenting
the results of effective introduction of health preservation
programs for university students [16]. At the second stage,
behavioral health risk factors were assessed in students. It has
been shown that the lack of the shaped health culture in young
adults is associated with the development of morphofunctional
disorders [17, 18]. The literature data and the results of our own
studies provided the basis for the development of the complex
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of preventive measures as part of the educational process
in the university.

The program for shaping healthy lifestyle and health
improvement in individuals engaged in educational process
for the years 2022-2027 (hereinafter, the Program) was developed
and introduced at the Yaroslavl State Medical University. During
implementation of the program the responsible executives
are administration, structural units of the Yaroslavl State Medical
University, and the Wellness Center of the Yaroslavl Central City
Hospital. The Program brings together five workstreams (Fig.):

1. Optimization of training conditions and regime in accordance
with the sanitary rules and regulations [19, 20]. This is a fundamental
area that should provide the basis for other health preservation
components of the educational process in the university.

2. Assessment of lifestyle and the related risk factors. This
workstream is implemented in the university for the first time.
To identify the priority behavioral health risk factors, university
staff together with the Wellness Center of the Yaroslavl Central
City Hospital assess lifestyle, estimate morbidity, physical
development and functional capabilities of the young adults’
cardiorespiratory system (in accordance with the contract
No. 225/27-1 on the research and technical cooperation).
When studying at the Department of General Hygiene and
Ecology, students of the general medicine and pediatric faculties
are screened at the Wellness Center, where each student
is both patient and supervisor of the Center.

3. The workstream “Health Culture Development” includes
adjustment of the identified behavioral health risk factors

Optimization of training 1. Optimization of sanitary and hygienic conditions in the classrooms and working rooms. Health monitoring
conditions and regime 2. Optimization of the calendar considering the students’ work and rest pattern. 8,17,18
1236.10.13.14.19 3. Optimization of measures contributing to the first-year students’ adaptation.
Y I D 4. Control over improvement of health shaping activities. . )
\Q I\ 27 ||
- N Y -
Assessment of lifestyle 1. Management of the third-year students’ check-up within the framework + Creation of digital
and the related of the “Hygiene” program. information system for
risk factors 2. Creation of a digital database on health and lifestyle indicators. monitorin
11.16 3. Identification of the health risk factors associated with the young adults’ lifestyle. ! _' 9
, + Ranking of students
> <'\ < based on the risk
Health culture 1. Counseling of students having health risk factors. \"
development 2. Engagement of students in working at the thematic and topical seminars and healthy l
lifestyle events. P— . S
2,6,7,11,12,13,14, 3. Control over implementation of the rector’s order “On Smoking Ban in the University”. {
15,16,21,22 4. Implementation of measures for HIV prevention. + Development of the
N\ <> < training course for students
with the risk identified
1. Management of training and sectional physical education classes. (online/offline)
Sport and wellness 2. Participation in sports competitions and charity crosses.
activities 3. Promotion of student athletes and active leaders of healthy lifestyle.
45917.18.20 4. Repair and systematic equipping of the university's sports facilities with the equipment,
T gear, and exercise devices.
\ 2\ s [
3 2 + Follow-u inati
-up examination
1. Improvement of methods to organize preventive medical care and cooperation of students at the Wellness
. of the university with medical institutions. Center
Health services 2. Analysis of medical commission conclusions of first-year students (086-u). + Assessment of the
2,3,12,13,17,18 3. Check-ups, counseling, preventive immunization, PCR-based diagnosis of COVID-19, 8 )
admission of students to summer practical training. preventive program efficacy
| J

Introduced in the educational process of the higher education institution

Development prospects

Note: responsible executives to implement the Program — 1. Rector’s assistants. 2. Supervising Vice-Rector for Educational Activities and Digital Transformation.
3. Supervising Vice-Rector for Medical Care and Development of Regional Healthcare. 4. Supervising Vice-Rector for Tutorial Work and Youth Policy. 5. Supply
and Secretariat. 6. Department of Tutorial Work. 7. PR Department. 8. Information Technology Department. 9. Center for Extracurricular Activities and Youth Policy.
10. Center for Social and Psychological Support. 11. Wellness Center of the Yaroslavl Central City Hospital. 12. Chief physician of the medical center. 13. Deans
of faculties. 14. Heads of departments. 15. Teaching staff. 16. Department of General Hygiene and Ecology. 17. Department of Physical Education and Sports.
18. Department of Medical Rehabilitation and Sports Medicine. 19. Student Committee on Quality of Education. 20. “Zdorovye” Sports and Recreation Center.

21. Dormitory managers. 22. Academic building supervisors.

Fig. Program for shaping healthy lifestyle and health improvement in individuals engaged in educational process in the Yaroslavl State Medical University and its

development prospects
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OPINION

in the form of individual counseling at the Wellness Center
of the Yaroslavl Central City Hospital and the Department
of General Hygiene and Ecology (at both individual and group
levels); risk communication through engagement of students
in working at the thematic and topical seminars and healthy
lifestyle events.

4. Sport and wellness activities are included in the separate
workstream of the Program due to high prevalence of irregular
physical activity among young adults. The activities are supported
by the “Zdorovye” Sports and Recreation Center of the Yaroslavl
State Medical University. Organization of training and sectional
classes, as well as systematic equipping of the university's
sports facilities contribute to creation of favorable conditions for
physical training and sports, while participation of teaching staff
in the sports events and their orientation toward high physical
activity contribute to shaping the health preserving behavioral
pattern in students.

5. Health services management. The activities are implemented
at the medical center of the Yaroslavl State Medical University.
Currently, the center is responsible for vaccination
and immunodiagnostics, counseling of the appealing students
and medical check-ups; analysis of the medical commission
conclusions of first-year students and admission of students
to summer practical training. The leading measures of this
workstream are improvement of methods to manage medical
and preventive care and ensuring cooperation of the university
with medical institutions.

Health preservation technologies included in the program
for shaping healthy lifestyle and health improvement
in students

The literature data confirm that risky behavior and health
problems of students living in various regions have much
in common [21-24]. Today there is no unified system for protection
of university students’ health [13, 15], however, there are effective
local projects [1, 10-12, 25] and prospects for the development
of this field, as suggested by the results of the meeting
of the Coordination Council of the Russian Academy of Sciences
and Russian Academy of Education “Health and Education
of Children, Adolescents, and Youth” [26].

From the point of view of approaches to health protection,
the Program developed combines several health-saving
technologies:

1. Medical and hygienic technologies include management
of health services for individuals engaged in educational
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HYGIENIC ASPECTS OF HUMAN CARCINOGENIC SAFETY WITH RESPECT TO BIOLOGICAL FACTORS
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Current approach to sanitary and hygienic measures in various parts of the national health care system should create new challenges aimed at practical prevention
in the context of the safety of people from the environmental carcinogenic factors. The effective Russian SanPiN 1.2.3685-21 regulates hygienic requirements
for the safety of environmental factors for humans; inter alia, the documents lists biological carcinogens and carcinogenic lifestyle factors. The efforts of sanitary
specialists in general and employees of Rospotrebnadzor in particular aimed at prevention of harmful impact of the existing carcinogenic factors shall be more
effective if the available information on the potentially dangerous biological agents of carcinogenesis is more complete. This paper reviews the modern sanitary
and hygienic aspects of carcinogenic factors of biological nature, and describes the causes of oncological diseases caused by them as well as the respective
prognosis. Viruses, bacteria and trematodes, whose participation in the occurrence and development of a specific cancer is an established fact, are posed
as etiological agents of the carcinogenic hazard biological factors present for a human being.
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MMIMEHUYECKUE ACMNEKTbI PELLEHWUS MPOBJIEMbl OBECNEYEHUSA KAHLEPOIEHHOW
BESOMNACHOCTU ANA YEJTIOBEKA ®AKTOPOB BNOJIOMMHYECKON NPUPObI

tO. 0. Envcees B2, C. HO. Yexomos, HO. B. Envceesa
CapaToBCKMiA rocy0apCTBEHHbIA MeAULMHCKUI yHBEPCUTET nMeHn B. . PadymoBckoro, Capatos, Poccus

CoBpeMeHHas opraH13aLyis CaHUTaPHO-MUMVIEHNHECKIX MEPOMPUSTUIN B Cpepe pasnyHbIX 3BEHbEB OTEHYECTBEHHOIO 3A4PaBOOXPaHEHNS AOMKHA CO34aTb HOBble
BbI30BbI, HANPaB/EHHbIE Ha NMPaKTUHECKOoe 0becnedeHre NPOMUNAKTUHECKON PaboTbl B OTHOLLEHMM 6€30MacHOCTU A1 YENOBeKa KaHLePOreHHbIX (hakTopoB
cpenbl 0buTaHvsA. Ha cerogHswHmin aeHb B Poccuiickoin ®epepaunmn nencteyet CanlnuH 1.2.3685-21, pernaMeHTUpyoLmin rurneHmn4eckmne TpebosaHmnst
K 6e30MacHOCTV (PaKTOPOB CPeAbl OOUTaHNS 415 YenoBeKa, B KOTOPOM NepeqmcieHbl 61ON0rMyYeckie KaHLEeporeHs! 1 KaHLeporeHHble dhakTopbl 06pasa »M3HW.
BmecTe ¢ aTM AN opraHmsaummn cneumanmcTaMmmn CaHUTapHOM Cy>kObl U Npexxae BCero cotTpyaHmkamu PocnotpebHaasopa athheKTMBHON NPOUNaKTU4eCcKon
PabOoTbl B OTHOLLEHWM CYLLIECTBYIOLLIMX KaHLEpOreHHbIX hakTopoB Heobxoauma Gonee nonHas MHpopmaLmns O MoTEHLMaIbHO OMacHbIX BUOMOMNHECKIX areHTax
KaHLeporeHesa. B npeacTasneHHoM 0630pe MpuBeAeHbl COBPEMEHHbIE CaHUTaPHO-TUMMEHNHECKVIE aCMEKTbI U3YHeHUSt KaHLLePOreHHbIX (hakTopoB B1ONOrNHeckomn
NPUPOLp!, OMMCaHbl MPUHMHBI FeHe3a 1 MPOrHo3a PassuTUS OOYCNIOBEHHON MU OHKO3a00NeBaEMOCTI HaceneHns. B KadecTBe 3TMONOrMHECKNX areHToB
KaHLepOoreHHoM onacHOCTV ANs Yenoseka hakTopoB GMONOrMYecKor NPUPoAsl B 0630pe NpeacTaBieHa xapakTepucTrika BUPYCOB, 6akTepuin 1 Tpemarof,
y4acTVe KOTOPbIX B BO3HVKHOBEHWN 1 Pa3BUTUM KOHKPETHOrO OHKO3ab0mneBaHNs SBNSETCS YCTaHOBNEHHbIM (hakToM.

KntoueBble cnoBa: KaHLEeporeHHble (hakTopbl 610N0rMHECKON NPUPOABI, BUPYChI, 6aKTepum, OpraHn3aLms NpOMUNaKTMHeCKom paboTbl CaHUTAPHOW Cy>K6ow,
OHKOJIOrHecKas 3ab0neBaeMoCTb
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Introduction and improvement of measures designed to organize
prevention work aimed at ensuring safety of people from
carcinogenic environmental factors is one of the priorities
for the current Russian healthcare system in the field
of preservation of health of the population. Set up competently
by sanitary service and, above all, Rospotrebnadzor,
the effective efforts arranging state control over the said
safety should further improve sanitary and epidemiological
well-being of the population [1-10]. Currently, within
the framework of a holistic view of the problems of safety
of people from biological and environmental carcinogens,
SanPiN 1.2.3685-21 considers such as the indisputable
triggers of existing and potentially dangerous conditions
promoting the spread of malignant neoplasms (MN) [11].
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At the same time, doctors of medical and preventive care
organizations as well as sanitary service specialists face
an increasingly growing number of cancer patients, with
various carcinogenic environmental factors often being
the causes of specific nosologies [12, 13]. The difficulties
associated with an objective study of human safety from
carcinogenic environmental factors necessitate an analysis
of works systematizing the use of modern sanitary and hygienic
knowledge and standards in the context of the current
situation in the domestic health system [14, 15]. The developments
related to prevention measures, designed to assess the degree
of danger biological carcinogenic factors pose to humans,
are topical for the hygiene science and have both fundamental
and applied importance.
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Sanitary and hygienic rules of safeguarding people
from carcinogenic environmental factors: current
legislation

The International Agency for Research on Cancer (IARC),
which is part of the World Health Organization (WHO) system,
considers studying carcinogenic environmental factors
to be a global problem of our time. Currently, WHO notes
that MN are on the rise, and predicts continuation of this trend:
in 2022, there were 20 million new cancer cases registered
in the world, and by 2050, the number will increase to 35 million
per year. In the Russian Federation, there up to 600 thousand
new MN cases reported annually. The cumulative risk of developing
a malignant tumor, i.e., one caused by a combination
of stressors, is 23%, that is, almost one in five Russians
may suffer the onset of cancer every year. At the same time,
according to the IARC experts, the overall MN morbidity risk
decreases by full 70% when a person stops being exposed
to carcinogens [14-19].

The long-term exposure of people to carcinogenic
risk factors that promote development of MN obliges
the environmental safety and hygienic services to take
supervisory legislative decisions at the level of the state that
are designed to safeguard the population from the said factors.

Moreover, reduction of the level of pollution is one
of the priorities of the Russian state policy in the field of environmental
protection, reflected both in Article 42 of the Constitution
of the Russian Federation and in the Federal Law "On Environmental
Protection" [20, 21].

Legislation is constantly appended with sanitary regulations
designed to make living and industrial environments safe
in general and in terms of carcinogenic hazards in particular.
Article 2 of Federal Law 52-FZ of 30.03.1999 "On the sanitary
and epidemiological well-being of the population" lists
legal, organizational and other measures aimed at ensuring
the sanitary and epidemiological well-being of the population
of the Russian Federation [22].

SanPiN 1.2.3685-21 "Hygienic standards and requirements
for safety and (or) harmlessness of environmental factors
for humans" lists known carcinogenic substances and their
maximum permissible concentrations; section VIII of this regulation
also gives biological carcinogenic factors that pose a danger
to the population.

Analyzing biological carcinogenic factors, one should
note that 18% of MN are of infectious genesis. Section VIII
of the mentioned SanPiN lists more viruses than any other
biological carcinogenic factor, which, according to the latest
data, cause about 15% of human tumor neoplasms [23, 24].

Hepatitis B and C viruses, being exogenous oncogenic
viruses, not only trigger acute hepatitis that becomes
chronic but also entail liver cancer. It is generally recognized
that chronic viral infections caused by hepatitis B and C
viruses remain the dominant risk factors for the development
of hepatocellular cancer. According to the available data,
over 50% of hepatocellular carcinoma cases are attributed
to chronic hepatitis B virus infection. In 2019, approximately
820,000 people died from hepatitis B, mainly because of liver
cirrhosis and hepatocellular carcinoma. Moreover, in such
situations, hepatitis C virus is an additional carcinogenesis risk
factor, especially for non-Hodgkin lymphomas; it also makes
development of thyroid cancer twice as probable, and raises
the possibility of occurrence of hepatocellular carcinoma
2.5-fold [25-27].

Human papillomavirus (HPV) can cause oncological
diseases, primarily those affecting female population (cervical

intraepithelial neoplasia, cervical cancer), and a rare skin
disease, Lewandowsky dysplasia. The share of malignant
tumors associated with HPV is 5%; 75% of them are localized
in the genital area, 25% outside it. The latter include
oropharyngeal cancer affecting the oral cavity (tongue, pharynx,
and larynx), malignant tumors in the anal canal, and penile
cancer. However, not all HPV strains are biological carcinogenic
factors, only those of the high oncogenic risk types: 17, 19,
35, 37,39, 43, 49, 55, 56, 60, 62, 63, 72. Of them, types 16
and 18 exhibit maximum oncogenic activity, triggering
development of malignant tumors of the cervix in 95% of cases
[23, 27-32].

Epstein-Barr virus (EBV), one of the most common
human viruses, is very important among the biological
carcinogenic factors. EBV is widespread in the environment;
contracted by humans, it most often leads to the development
of non-oncological infectious mononucleosis. However, EBV
can also provoke oncological diseases: nasopharyngeal cancer
(nasopharyngeal carcinoma), lymphoepithelial-like carcinomas
in the stomach, esophagus, tonsils, salivary glands, thymus,
etc., as well as various lymphomas, including a malignant tumor
of B-cell lymphocytes developing in the lymphatic system
and hematopoietic organs, the so-called Burkitt lymphoma [33, 34].

It is now generally believed that the long-term persistence
of functionally active herpes viruses in the cells of a human
body creates conditions for occurrence and development
of the factors causing MN. Immune, hormonal and genetic
triggers related to the imbalance of homeostasis play a significant
role in the pathogenesis of tumors associated with the herpes
virus. Thus, human B lymphocytes turned out to be the target
cells for it, and infection of immune cells with herpes virus sharply
ups the rate of chromosomal aberrations with translocation
of chromosome sections, which indicates a carcinogenic
danger [35]. Electron microscopic studies confirmed the link
between this virus and a number of human tumors: cervical
cancer, nasopharyngeal cancer, Burkitt lymphoma. It was
also discovered that malignant tumors are mainly caused
by the human herpes virus type 8, and they develop against
the background of severe immunodeficiency. For example,
it is known to cause the Kaposi's sarcoma, a malignant lung
tumor typically registered in patients with immunodeficiency
syndrome [19, 36].

Human T-lymphotropic virus (HTLV) is a representative
of the genus of delta retroviruses (Deltaretrovirus). HTLV-1
is a type | human T-lymphotropic virus capable of causing
rare cancers several decades after infection, including
T-cell leukemia and T-cell lymphoma (developing in about 5%
of the infected population). The pathogenesis of cancer
is associated with the introduction of the HTLV-1 virus into
T-cells, which, illogically, rearrange themselves to produce
proteins that enhance proliferation of the virus, and block
protective CD4+ and CD25* T-regulatory immune cells, which
ultimately translates into immunosuppression conducive
to malignant cell degeneration [37-41].

Human immunodeficiency virus (HIV) can be HIV-1 and HIV-2,
with both variants closely resembling each other. They weaken
the T-cell immunity, but produce no genomic oncogenic
effects. Embedding a section of viral DNA into the genome
of an infected organism, HIVs destroy CD4* lymphocytes and
thus promote the development of dangerous opportunistic
infections, subsequently increasing the risk of cancer growth.
HIV-1 is not only ubiquitous, but also has greater virulence and
infectious pathogenicity. At the same time, HIV patients have
a higher incidence of cancer and higher mortality rates
compared to the general patient population [42-46].
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Currently, due to the high incidence of oncological diseases
like Kaposi's sarcoma, lymphoma, and cervical cancer in AIDS
patients, these diseases are labeled AIDS-associated. HIV
patients are likely to have tumors in lungs, oral cavity, anal
canal, testicles, skin (including squamous cell carcinoma
and malignant melanoma) [47, 48].

An ideal example of how bacteria trigger cancer, especially
stomach cancer, is the infection caused by Helicobacter pylori
(H. pylori). The microbe is contracted in childhood, and half
of the world's population has it in the gastric mucosa throughout
life; in 1994, the IARC classified H. pylori as a group 1 carcinogen
[49]. H. pylori has motile flagella, which enable to effectively
colonize gastric mucosa, something other bacteria are poor in.
As a result, patients with H. pylori not only suffer lesions of digestive
organs accompanied by chronic inflammation, but also have
MN developing in them with clinical signs of cancer or a MALT
lymphoma (maltoma), characterized by damage to the lymphoid
tissue of the stomach [50-52]. Some strains of H. pylori have
the CagA virulence gene that disrupts apoptosis in the epithelial
cells of the stomach, which pays a major role in this process.
The CagA is also called a carcinogenesis factor or the first bacterial
oncoprotein [53]. An infection with CagA-positive strains of H. pylori
increases the risk of oropharyngeal and oral MN, esophageal,
pancreatic, colon and colorectal cancers [54-58].

Based on the epidemiological studies conducted in Southeast
Asia that showed a link between cholangiocarcinoma
and Opisthorchis viverrini and Clonorchis sinensis, IARC included
these liver trematodes in the register of biological carcinogens.
Trematodes are a subclass of obligately endoparasitic flatworms
[69-63]. A human can be invaded by trematodes when eating
raw fish, crustaceans or aquatic plants that have not undergone
heat treatment and contain larvae of the parasite. Chronic
invasions, accompanied by frequent repeated infections
by O. viverrini and C. sinensis, lead to chronic inflammation
with fibrosis of the bile ducts, damage to the hepatic parenchyma,
and subsequent development of cholangiocarcinoma, a deadly
form of cancer. Hepatic trematodosis caused by Opisthorchis
felineus is a disease frequently registered in the endemic regions
of Western Siberia of the Russian Federation, where chronic
invasion of opisthorchiasis is common. Numerous experimental
and clinical data yielded by studies focusing on the O. felineus
trematode also point to its of carcinogenic potential [64, 65].

Schistosomes, one of the most dangerous among the 12 species
of trematodes parasitizing the human digestive tract, are recognized
by the IARC as group 1 carcinogens. In many endemic regions,
these helminths are considered responsible for oncogenesis.
Every year, the incidence of schistosomiasis worldwide can
claim up to half a million human lives. Helminthiasis infection
results from the penetration of fresh water larvae (cercariae)
of Schistosoma haematobium through the skin and mucous
membranes into human blood vessels. The most typical
symptoms of the disease are dermatitis, fever, malaise, myalgia,
abdominal pain, hemorrhagic diarrhea, hematuria. According
to WHO, over 250 million people in the world need prevention
of and treatment against schistosomiasis currently [66]. Becoming
chronic, schistosomatosis contributes to the development
of such diseases as squamous cell carcinoma of the bladder,
cholangiocarcinoma, and hepatocellular carcinoma [67-70Q].

Sanitary and hygienic aspects of the prevention
efforts aimed at safeguarding humans from biological
carcinogenic factors

Currently, the biological factors listed in SanPiN 1.2.3685-21
and presented in this review (viruses, bacteria and parasites)
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are recognized by IARC as group 1 carcinogens responsible
for oncogenesis contributing to the development of a number
of MN [16, 71].

Most modern researchers claim that chronic inflammation
is a common pathway for the occurrence and development
of cancer, and oncogenes trigger oncopathology after activation
caused by mutational changes in the genomes of somatic
and germ cells as well as violations of immune homeostasis
(inactivation of suppressor genes, etc.) [72, 73]. The induction
of a chronic inflammatory process is accompanied
by the biosynthesis of toxic and genotoxic metabolites,
immune response impairments; it affects the composition
of the host microbiome, ultimately leading to the progression
of oncogenesis of various etiology [32, 74, 75].

For example, hepatitis B and C viruses, which cause acute
hepatitis and turn into chronic inflammation, have been found
to be the cause of liver cancer [26]. In patients with H. pylori,
damage to the cells of the digestive organs is accompanied
by chronic inflammation with the development of MN and clinical
signs of cancer of the lymphoid tissue of the stomach.
O. viverrini trematodes change the composition of the host's
microbiome, which entails a cholangiocarcinoma [76].

Based on the above ideas, which determine the factors
of biological nature involved in the development of cancer,
preventive sanitary and hygienic measures designed to ensure
carcinogenic safety can be outlined as a number of provisions:

— it is necessary to inform the population about the risks
of oncological pathology associated with biological factors
(viruses, bacteria and parasites) recognized by IARC as group
1 carcinogens;

— it is necessary to identify such factors and inform sanitary
and medical professionals about them, monitor to detect
biological carcinogens from the SanPiN in the environment
and industrial facilities;

— it is necessary to timely diagnose infection with carcinogenic
biological factors in various segments of the population;

— upon receiving information about epidemiological danger
associated with a growing number amount of biological
carcinogens, it is necessary to organize specific preventive
measures in a timely manner;

—the number of persons who may be exposed to carcinogenic
factors of a biological nature should be as limited as possible;

— it is necessary to organize therapeutic and preventive
measures that limit the development of chronic inflammatory
diseases under the influence of biological carcinogens;

— it is necessary to effect immunobiological measures
aimed at vaccination against pathogens of hepatitis B virus
and human papillomavirus;

— it is necessary for the sanitary service to organize multi-
level oncogygenic education for general medical workers,
oncologists.

CONCLUSION

SanPiN 1.2.3685-21 are of particular importance from the point
of view of ensuring control over environmental factors dangerous
for humans. In particular, this regulation focuses on countering
the spread of carcinogenic lifestyle factors and the danger
of contact with biological carcinogenic factors. Non-compliance
with the rules set out by the SanPiN that concern interaction
of the population with carcinogenic factors can lead
to the development of a number of oncological diseases as well
as extremely severe socio-economic consequences
associated with the spread of this process. At the same
time, the biological carcinogenic factors and carcinogenic
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factors of the human environment listed in the SanPiN should
be supplemented by several other dangerous contaminants
found in the environment. There is preventive value in sanitary
and medical professionals learning about the consequences of
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Drinking water occupies one of the leading places among environmental factors responsible for shaping public health, so providing sanitary-and-epidemiologic
wellbeing of the population cannot be considered separately from solving the hygienic problem of water supply. The study aimed to provide comparative hygienic
characteristics of the quality of drinking water from the Ryazan centralized water supply system based on organoleptic indicators. Comparative assessment
of the quality of drinking water was performed based on the analysis of the data of the years of research for the years 2017-2022. We performed analysis
of the long-term average annual values of odor at 20 °C and 60 °C, taste, color and turbidity, share of samples non-compliant with the hygienic standards, over time.
Inidicators were also assessed based on the season of the year and territorial belonging. The average indicator values were compared using analysis of variance;
pairwise comparison involved the use of the Scheffe and Tamhane tests considering the Levene’s test results. Confidence intervals of the relative indicators were
determined based on the Wilson score. The long-term average annual values of organoleptic indicators of the quality of drinking water in Ryazan are compliant
with SanPiN 1.2.3685-21. A small number of samples had odor, taste, and color exceeding the hygienic standards. Turbidity that was non-compliant with
the hygienic requirements in 2.2% of samples and reached the maximum value of 16.4 mg/L (kaolin) should be considered the most challenging indicator of the quality
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MMIrMEHUYECKUE OCOBEHHOCTU KAYECTBA NMUTLEBOW BObl LIEHTPAJIMSOBAHHOWN CUCTEMbI
BOOOCHAB>XEHUA OBJIACTHOIO LIEHTPA MO OPFTAHONIENTUHECKWUM MOKASATENIAM

A. A. laBpukosa', A. A. OemenTbes’, [. A. Conosees'™, A. M. LlypraH', B. A. MNapamorosa’, E. M. KopLuyHosa', A. A. LLlapos?

" PasaHcKuin rocyaapCTBEHHbIN MEAVLIMHCKUI YHUBEPCUTET UMeHN akagemuka . T1. MNasnosa, Ps3aHb, Poccunst
2 LleHTp rurieHbl n annaemmonorm B PagaHckor obnactu, PasaHb, Poccus

MTbeBast BOAA 3aHNMMaET OAHO U3 MaBHbIX MECT CPeay (DaKTOPOB OKPY KatoLLIEN CPeAbl, OTBETCTBEHHbBIX 3a (DOPMMPOBaHVE 300POBbS HACENEHUS, MOSTOMY
obecnedeHrie CaHNTapHO-3aMMAEMMONOMMHECKOro 61aronony4mnsa HaCceneHs HEBO3MOXXHO PacCMaTpuBaTh B OTPbIBE OT PELUEHNS MMIMEHNHECKON MPOBaembl
BOAOCHabeHns. Liensto nccnenosaHns Gbi1o AaTb CPABHUTENBHYIO MAMVIEHNHECKYIO XapakTepUCTUKy Ka4ecTBa NMUTLEBON BOAb! LIEHTPaNM30BaHHOM CUCTEMBI
BOLOCHabXeHWA I. Pa3aHn mo opraHonenTuyecknm nokasarensm. CpaBHUTeNbHas OLeHKa kadecTBa MMTLEBON BOAb! MPOBEAEHa Ha OCHOBaHWM aHaM3a AaHHbIX
MHOIONETHMX nccnepgosanni 3a 2017-2022 rr. BeinonHeH aHanma cpeHnx MHOroneTHMX 3HadeHnin 3anaxa npu 20 °C 1 60 °C, npuBkyca, UBETHOCTU 1 MyTHOCTH,
yAenbHOro Beca nNpob, He COOTBETCTBYIOLLIMX MMIMEHNYECKVM HOpMaTVBaM, B AMHaMUKe. [okasaTenm Takke aHamsvpoBani B 3aBMCMMOCTU OT Ce30Ha ropa
N TEPPUTOPVASTBEHON MPUHAANEXXHOCTU. CpefHMe 3Ha4eHNs mokasaTenelt CpaBHYBaIM METOAOM AMCIEPCUOHHOMO aHamaa, s NapHbIX CPaBHEHWIA CMONb30BaM
kputepun LLlecbcbe n TamxetHa ¢ y4eToM pesynsTaTtos TecTa JIMBuHA. [JoBepuTenbHble HTepBasTbl OTHOCUTESbHBIX NMoKasaTene ONPeaensnm no Metody Yuncoxa.
CpenHve MHOroNeTH1e 3Ha4eHNs opraHoONenTUYECKIX NoKasaTenei ka4ecTsa NMTLEBON Bofb! B . Ps3aHu cooTBeTcTBOBaNM TpebosaHusm CaHlvH 1.2.3685-21.
HeaHauunTensHoe KonM4ecTBO MPOG MMENO 3amax, MPVBKYC W LBETHOCTb, MPEBbILLAIOLLME MMIMEHNHECKYIO HOPMY. Havbonee NpobnemMHbIM nokasaTenem ka4ectsa
NCCNeayemMoi NUTLEBON BOAb! CNEAYET CHUTATb MyTHOCTb, KOTOPAst HE COOTBETCTBOBASIA MMIMMEHNHECKIM TPEOOBaHNAM B 2,2% Npob 1 JOCTUrana MakCUMasisHOrO
3HaveHVst 16,4 Mr/n no KaonuHy.
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Drinking water occupies one of the leading places among
environmental factors responsible for shaping public health.
Support of sustainable development of the State and providing
sanitary-and-epidemiologic wellbeing of the population cannot
be considered separately from solving the hygienic problem
of water supply [1-3]. Furthermore, the drinking water organoleptic
properties are sensitive markers of its quality that largely
determine consumer satisfaction. Organoleptic properties
can worsen due to anthropogenic pollution of water supply
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sources or due to natural processes related to water stagnation
and blooming, as well as to eutrophication of water bodies [4].
Water treatment effectiveness and stability have a significant
impact on the drinking water organoleptic properties [4, 5].
Secondary deterioration of the quality of drinking water in the water
supply system is possible resulting from the reduced water
demand and stagnation, increased wear of the aqueduct, high
accident rate, and inadequate hygiene in the sanitary protection
areas [6, 7].



OPUTMHAJIbHOE MCCJIEQJOBAHNE

High rate of the drinking water organoleptic property deterioration
suggests poor reliability of the water supply system and poses
considerable public health risk [8, 9]. According to a number
of authors, the use of water non-compliant with the hygienic
standards based on turbidity for water supply increases the risk
of viral intestinal infections [10], and the aluminum ion content
higher than permissible increases the risk of the central nervous
system disorders [11, 12]. The increased drinking water color
resulting from high iron ion (2*) content is considered to be a risk
factor of the disorders of gastrointestinal mucosa, skin, blood,
immune system [8, 9].

Despite close attention of hygienists to the issue of water
supply, the region-specific hygienic features of the drinking
water quality are still poorly understood. Thus, the most recent
research on the issue in Ryazan was conducted more than
30 years ago. Considering the importance of the problem,
the study seems to be timely and relevant [13].

The study aimed to provide comparative hygienic characteristics
of the quality of drinking water from the Ryazan centralized water
supply system based on organoleptic indicators.

METHODS

The study was conducted in Ryazan, the center of the Ryazan
Region. As for February 1, 2023, the population of the regional
center was 539,000 people. Surface water of the Oka River
and artesian water of the Podolsko-Myachkovsky, Kashirsky,
and Oksko-Protvinsky coal system aquifers is used for water
supply to the population [3]. In the overall water balance
of the centralized water supply system, slight predominance
of surface water (62%) was reported, except for water supply
networks of the Solotcha and Stroitel area, supplied mainly
by artesian water. The urban ring water distribution system consists
of 143.9 km of water mains, 285.5 km of street water network,
and 428.9 km of yard water distributions [3]. The average wear
of water supply systems is 74% [14].

We performed analysis of organoleptic indicators of the drinking
water quality (odor at 20 °C and 60 °C, taste, color, and turbidity)
in control points of the Ryazan water distribution system
for the years 2017-2022 based on the data provided by the sanitary
and hygienic laboratory of the Center for Hygiene and Epidemiology
in the Ryazan Region. A total of 3440 drinking water samples
were analyzed. We calculated average values and their
confidence intervals, as well as the percentage of samples
non-complint with SanPiN 1.2.3685-21 [15] in certain years
of the studied period, depending on the season of the year
and territorial belonging.

The average indicator values were compared by analysis
of variance (ANOVA) based on Fisher’s exact test (F); pairwise
comparison involved the use of the Scheffe and Tamhane
tests considering the Levene’s test results. Confidence intervals
of the relative indicators were determined using the Wilson score
[16]. Statistics were calculated in SPSS Statistics 19 (IBM; USA)
with the target significance level set as p < 0.05.

RESULTS

The long-term average annual values of organoleptic indicators
of the quality of drinking water in Ryazan were compliant with
SanPiN 1.2.3685-21 (Table 1). However, certain values of odor
at 20 °C, 60 °C and taste exceeded the hygienic standard
and reached 3 points; the percentage of such samples was 0.5%,
0.9%, and 0.1%, respectively. Water color in control points
of water distribution system was above normal only in 0.03%
of samples. At the same time, turbidity did not meet hygienic
requirements in 2.2% of samples and reached the maximum
value of 16.4 mg/L (kaolin).

[t should be noted that in 2018 the average values
of the drinking water odor (at 20 °C/60 °C) and taste that
were 0.70 + 0.05/0.67 + 0.06 points and 0.68 + 0.06 points,
respectively, were 1.9-2.3 times lower, than in other years (p < 0.05).
At the same time, the highest average color and turbidity values
reported in 2017 were 7.25 + 0.072 and 0.95 mg/L, respectively,
and were significantly higher, than in other years of the studied
period (p < 0.05).

The average values of all organoleptic indicators for the studied
years were compliant with SanPiN 1.2.3685-21, but in 2020
the odor (at 20 °C and 60 °C) and taste values non-compliant
with the hygienic standards were reported for some points
of water distribution system: in 3.5%, 6.3%, and 0.7% of samples,
respectively. In 2022, the color of 0.5% of dtinking water
samples was non-compliant with the hygienic standard.
At the same time, the drinking water samples non-compliant
with SanPiN 1.2.3685-21 based on turbidity were reported
annually, and the largest share (3.0%) was reported in 2019,
while the smallest was reported in 2021 (1.1%).

During the studied period the average seasonal values
of all organoleptic indicators were compliant with the hygienic
standards (Table 2). We revealed a considerable effect
of the season on the average seasonal values of organoleptic
indicators; the highest values of all organoleptic indicators
were typical for winter, while the lowest values were reported
for various seasons: odor and taste for summer, color for spring
(o < 0.001), turbidity for fall (p = 0.009).

Drinking water samples, the odor and taste of which were
non-compliant with hygienic standards, were reported in winter
and spring only (Fig. 1), and in winter the percentage
of those was 2.4% and 0.2%, respectively, which considerably
exceeded the values reported for spring. It should be noted that
the above-level drinking water color was reported in summer
only in 0.1% of samples, while increased turbidity was found
in all seasons of the year. Deterioration of drinking water quality
based on turbidity was most often found in winter (in 3.5%
of samples) and least often in spring and summer (in 1.8%
of samples).

In control points of municipal water mains of the residential
areas Solotcha, Dyagilevo, and Moskovsky, the long-term
average annual values of odor did not exceed 1 point,
while in other areas the values were significantly higher, within

Table 1. Organoleptic indicators of the quality of drinking water from the Ryazan centralized water supply system, on average for the years 2017-2022

Indicator Units Number of samples | Average + 95% CI '\(Acah)ggggr}/;liz;e Standard t?e%fy?;?g‘i)clzesst::;;ﬁ
Odor (20 °C) points 3408 1.35 £ 0.03 3.00 (fish) 2 0.5
Odor (60 °C) points 3408 1.24 £ 0.03 3.00 (fish) 2 0.9
Taste points 3407 1.29 £ 0.03 3.00 (fish) 2 0.1
Color cs* 3407 6.56 + 0.07 23 20 0.03
Turbidity mg/L (kaolin) 3406 0.84 +0.02 16.4 1.5 2.2

Note: *cs — cobalt scale.
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Table 2. Organoleptic indicators of the quality of drinking water from the Ryazan centralized water supply system, on average for seasons of the years 2017-2022

Indicator Units Winter Spring Summer Fall Fisc?:srt’s(;xact P
Odor (20 °C) points 1.62 + 0.07 1.32 £ 0.04 1.17 £ 0.06 1.40 + 0.06 32.47 < 0.001
Odor (60 °C) points 1.52 + 0.08 1.23 +£0.05 1.02 £ 0.07 1.27 £ 0.07 30.33 < 0.001
Taste points 1.56 + 0.07 1.27 £ 0.05 1.08 + 0.06 1.35 + 0.07 33.88 < 0.001
Color cs* 7.00 +0.16 6.44 +0.10 6.47 £ 0.15 6.57 £ 0.15 11.84 < 0.001
Turbidity mg/L (kaolin) 0.92 + 0.05 0.83 + 0.03 0.85 + 0.04 0.82 + 0.04 3.89 0.009

Note: *cs — cobalt scale.

the range of 1.17-1.48 points (Table 3; p < 0.05). The drinking
water samples non-compliant with SanPiN 1.2.3685-21 based
on odor at 20 °C were reported only for the residential areas
Oktyabrsky, Sovetsky, and Dashkovo-Pesochnya, and the percentage
of those in the total number of tests was 0.23%, 0.87%,
and 1.24%, respectively. Assessment of odor at 60 °C revealed
high percentage of non-standard samples in a larger number
of urban areas. In Dashkovo-Pesochnya, the share of such samples
was the highest 1.98%, which was followed (in a descending order)
by the residential areas Sovetsky (1.22%), Kanishhevo (0.75%),
Oktyabrsky (0.45%), and Zheleznodorozhny (0.37%).

Distibution of the Ryazan areas based on the average
drinking water taste values showed the same features,
as the distribution by odor. Furthermore, in Solotcha, Moskovsky,
and Dyagilevo the average values were within the range
of 0.77-0.92 points are were significantly lower, than in other
areas (1.25-1.43 points) (p < 0.05). It should be noted that
the drinking water samples, the taste of which was non-compliant
with the hygienic standard, were found in the Sovetsky area
and Dashkovo-Pesochnya, and the percentage of such samples
was 0.17% and 0.25%, respectively.

The long-term average annual values of the drinking water
color and turbidity did not exceed the hygienic standard
in certain areas of Ryazan (Table 4). Furthermore, the values
of the above indicators in Solotcha were significantly higher,
than in the majority of the territories compared, except
for the Stroitel area. These were 7.39 + 0.49° and 1.34 + 0.14
mg/L, respectively (o < 0.05). In the Stroitel area, the average
drinking water turbidity was 1.01 + 0.11 mg/L, it was 1.3 times
lower, than in Solotcha, and 1.2—1.3 times higher, than in the majority
of other areas (p < 0.05).

In the studied period the above-normal drinking water
color indicators were found in the Solotcha area only (in 1.56%
of samples). The largest share of water samples non-compliant
with SanPiN 1.2.3685-21, the turbidity of which was 10.94%
and twice exceeded the value for the Stroitel area, was typical
for the same area, while in other urban territories it was between
0.75% (Kanishhevo) and 3.23% (Dyagilevo).

DISCUSSION

Based on the fact that in the 6-year period considered
deterioration of the quality of drinking water from the centralized
water supply system were reported only in 2020, it can
be due to certain combination of factors. Such factors
can include baseline water quality deterioration in the water
supply source resulting from rapid production of phytoplankton
in the warm period and subsequent phytoplankton mass die-off
in winter [17, 18]. This suggestion is supported by predominant
deterioration of the drinking water quality in winter, along with
the largest share of samples non-compliant with the hygienic
standards in Dashkovo-Pesochnya and Sovetsky area receiving
water mainly from the Oka water supply inlet located
in the Dyatkovsky backwater prone to eutrophication [19].
Certain contribution to deterioration of the drinking water
organoleptic properties can be made by the decreased
effectiveness of water treatment under these conditions
[19]. Furthermore, secondary deterioration of water quality
in the water supply system due to pronounced wear of water
distribution networks and accidents cannot be ruled out [20].
The latter assumption largely explains regular registration
of drinking water samples, the turbidity of which is non-compliant
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Fig. Rate of organoleptic indicator non-compliance with hygienic standards for drinking water samples by seasons of the year (%)
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Table 3. Odor of drinking water from the centralized water supply system in certain areas of Ryazan, on average for the years 2017-2022

Area Number of observations, Average value, points Samples > MPC, % [95% ClI]
20°C 20°C 60 °C 20°C 60 °C

Solotcha 65 0.85 +0.20 0.68 +0.23 0 0
Kanishhevo 398 1.33 £ 0.08 1.20 + 0.09 0 0.75[0.26-2.19]
Oktyabrsky 443 1.40 + 0.08 1.24 + 0.09 0.23 [0.04-1.24] 0.45[0.12-1.63]
Dyagilevo 93 0.86 +0.17 0.67 +0.19 0 0
Moskovsky 237 1.00 + 0.11 0.82 +0.12 0 0
Dashkovo-Pesochnya 404 1.41+£0.08 1.32 £ 0.09 1.24 [0.53-2.86] 1.98 [1.01-3.86]
Zheleznodorozhny 538 1.35+0.07 1.24 £ 0.08 0 0.37 [0.10-1.35]
Sovetsky 1147 1.48 + 0.05 1.41 £0.05 0.87 [0.47-1.60] 1.22 [0.73-2.04]
Stroitel 115 1.30+0.15 1.17 £0.17 0 undefined

Table 4. Color and turbidity of drinking water from the centralized water supply system in certain areas of Ryazan, on average for the years 2017-2022

Area Number of observations, Average value, points Samples > MPC, % [95% ClI]

20°C Color, © Turbidity, mg/L Color, ° Turbidity, mg/L
Solotcha 64 7.39 £ 0.49 1.34+0.14 1.56 [0.28-8.33] 10.94 [5.40-20.90]
Kanishhevo 398 6.56 + 0.20 0.79 + 0.06 0 0.75[0.26-2.19]
Oktyabrsky 443 6.52 + 0.19 0.83 + 0.05 0 2.26 [1.23-4.10]
Dyagilevo 93 6.39 + 0.41 0.82+0.12 0 3.23 [1.10-9.06]
Moskovsky 236 6.28 + 0.26 0.82 £ 0.12 0 3.81[2.02-7.09]
Dashkovo-Pesochnya 404 6.38 + 0.20 0.86 + 0.06 0 1.24 [0.53-2.86]
Zheleznodorozhny 538 6.60 £ 0.17 0.83 + 0.05 0 2.60 [1.56-4.32]
Sovetsky 1147 6.64 + 0.12 0.84 + 0.03 0 1.48 [0.93-2.36]
Stroitel 115 6.81 + 0.37 1.01 £ 0.11 0 5.22 [2.41-10.92]

with the hygienic standard. At the same time, predominance
of such samples in the residential areas Solotcha and Stroitel
can result from the features of the water supply system, where
artesian water predominates that is characterized by high
content of hardness salts and iron (2%) [20]. The excess increase
in the drinking water color in Solotcha in summer was one-time; it
could also result from high iron content or malfunction of the iron
removal station [20].

CONCLUSIONS

The long-term average annual values of the drinking water
quality organoleptic indicators in Ryazan were compliant with
SanPiN 1.2.3685-21. However, a small number of samples had
odor, taste, and color exceeding the hygienic standard.
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COMPARATIVE ASSESSMENT OF THE INCIDENCE OF MALIGNANT NEOPLASMS OF THE OVARIES
IN WOMEN LIVING IN THE ENVIRONMENTALLY DISADVANTAGED AREAS (2000-2019)

Golovleva AAT®S Korsakov AV?, Troshin VP!, Milushkina OYu?, Pivovarov YuP?, Korolik V2, Lagerev DG'

" Bryansk State Technical University, Bryansk, Russia
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Radioactive and chemical contamination can affect carcinogenesis, including the development of malignant neoplasms of the ovaries (MNOs) in women.
The study aimed to perform comparative assessment of environmental situation in the towns and districts of the Bryansk Region based on chemical, radioactive,
and combined radioactive contamination, as well as primary incidence of MNOs in women in accordance with official statistics for the years 2000-2019.
The data for the study were provided by the Bryansk Regional Oncology Dispensary, Bryanskstat, Rostekhnadzor, Rospotrebnadzor. Neither significant differences
in primary incidence of MNOs, nor increased risk of MNO were revealed in female population aged 18-80 years, regardless of the environmental conditions of living
in 2000-2019. We revealed a significantly elevated relative risk (RR) of primary incidence of low-grade MNOs in women aged 41-60 years living in the environmentally
disadvantaged areas compared to women living in the control areas: RR 1.88 (95% ClI: 1.43-2.48); p < 0.0001). The rate of low-grade MNOs in women aged
41-60 years in the areas of the combined exposure is 17.6 + 1.96, which 1.5-fold exceeds the values reported for radioactively contaminated areas (11.7 + 2.73)
and 1.2-fold exceeds the values reported for chemically contaminated areas (15.2 + 1.31). The combined effects of radioactive and chemical contamination results
in the higher RR of low-grade MNOs compared to the areas with only one pollution factor, i.e. radioactive contamination (RR 1.51 (95% Cl: 1.00-2.28)), chemical
contamination (RR 1.17 (95% CI: 0.90-1.50)). The findings suggest synergistic effect of radiation and chemical factors on the incidence of low-grade MNOs.
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CPABHUTEJIbHASA OLIEHKA 3ABOJIEBAEMOCTW 3JTOKAHYECTBEHHbIMN HOBOOBPA30OBAHUAMU
ANYHUKOB XXEHLLIMH, MPO>XUBAIOLLIX HA 9KOJTOTMYECKHW HEBJTATOMOJTYHHbIX
TEPPUTOPUAX (2000-2019 I'T2)

A. A. Tonoenesa' =, A. B. Kopcakos?, B. M. TpotumH!, O. KO. Munywkuda?, HO. 1. Musoapos?, B. B. Koponwvk?, [. I. Nlarepes’

" BpAHCKMI roCyAapCTBEHHbI TEXHUYECKUI yHBEPCUTET, BpsiHck, Poccus
2 POCCUINCKMIN HAUMOHabHBIN UCCNEeA0BaTENbCKUN MeVLIMHCKNA yHBepeuTeT UMmeHn H. . Tuporosa, Mocksa, Poccust

PapnoakTviBHOe 1 XMUHECKoe 3arps3HeEHV e MOXKET BIMSITb Ha MPOLIECChI KaHLIeporeHesa, B TOM 4icne Ha (hopMMPOBaHME 3M10KaYECTBEHHBIX HOBOOOPa30BaHMI
An4HNKOB (BHOHA) y XeHLLWH. Liensto nccnepoBaHmns 6bi10 BbIMOMHUTE CPABHUTENBHYIO OLIEHKY COCTOSTHUSA OKPY>XatoLLEe cpefpl B rOPOAax v panoHax bpsHckom
061acTV MO XMMUYECKOMY, PAANOAKTUBHOMY 1 COHETAHHOMY PaaMaLMOHHO-XUMUHECKOMY 3arpsi3HEHMIO 1 YPOBHS NEPBUYHON 3a601eBaeMOCTM MeHLLmH 3HOHA
Ha OCHOBaHWN AaHHbIX obrLmanbHOM cTatieTki 3a 2000-2019 rr. [daHHble Anst uccnefoBaHvst npefocTaBnav BpsHCKMin 0611acTHOM OHKONOMMHECKUIA A1CraHcep,
BpsaHckeTar, PoctexHansop, PocnotpebHaasop. He BbIABNEHO kak 3Ha4YMMbIX Pa3nHnii ypoBHS nepBr4Hom 3abonesaemoctt 3HOS, Tak 1 MOBbILLEHHOIO pycka
3abonesaemocTn 3HOSA y »xeHckoro HaceneHust 18-80 NeT, He3aBMCKUMO OT 3KONIOMMHYECKNX YCNOBUIA NpoXkmBaHust B 2000-2019 rr. YCTaHOBNEHO 3HaYMMOoe
MoBbILLEHWE OTHOCUTENBHOIO purcka (OP) nepBu4HoOi 3abonesaeMocTi H3koanddepeHumpoBaHHbIMU hopmamin S3HOSA y »keHWMH 41-60 NeT, NpOoXMBalOLLMX
B 9KOJIOMMHECKIN HEONAronosy4HbIX PanoHax, Mo CPABHEHNIO C MPOXMBAIOLLIIMN Ha KOHTPOSTbHbIX Tepputopmsx — OP 1,88 (95% [V 1,43-2,48); p < 0,0001).
YacToTa HuskoamddepeHLmpoBaHHbix dopM 3HOSA y xeHLLnH 41-60 NeT Ha TEpPUTOPKSX COHETAHHOrO BO3AENCTBINS cocTasnseT 17,6 + 1,96, yto B 1,5 pasa
MPEBbILLAET 3HAYEHVS TEPPUTOPUIA PAAVMOAKTUBHOIO 3arpsaHeHns (11,7 + 2,73) n B 1,2 pada — 3Ha4eHUs TEPPUTOPUIA XUMNHECKOro 3arpsaHeHns (15,2 + 1,31).
CoueTaHHOe BO3AEVCTBME paamaLOHHO-XUMUHECKOIO 3arpsidHeHst MpuBesno k 6onee BbicokoMy OP 3aboneBaemMocTy H13koamdhepeHLMpoBaHHbIMI (hopMamit
3HO$ no cpaBHeHNIO C TEPPUTOPUSIMU, TAE NPUCYTCTBYET TOSIBKO OfMH (hakTop 3arpsisHeHUst — paamnoakTeHoe 3arpsisHeHne (OP 1,51 (95% [W: 1,00-2,28)),
xummnyeckoe 3arpsidHerne (OP 1,17 (95% [W: 0,90-1,50)). MonyyeHHble pe3ynsTaTthl MO3BONAKT MPEAnonoXmTb CUHEPIMYECKOe BNVSIHNE PaanaLOHHOrO
1 XUMMHECKOTO (DaKTOPOB Ha 3a00/1eBaEMOCTb HM3KOAN(depeHLMpoBaHHbIMK thopmamm SHOSA.

KntoyeBble cnoBa: aBapusi Ha HYADSC, 3HOY, paanoakTviBHOe 3arpsidHeHne, XMMNYECKOe 3arpsisHeHne, CodeTaHHoe 3arpsi3HeHre, PErpeccMoHHbIN aHanmna,
OTHOCUTENBHBIV PUCK, BpsiHckast obnacTb
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OPUIMMHAJIbHOE NCCJIEQOBAHNE

Acording to recent WHO GLOBOCAN 2020 estimates [1],
the increase in the global rate of malignant neoplasms (MNs)
to 19.3 million incident cases and 10.0 deaths is reported.
Malignant neoplasms of the ovaries (MNOs) occupy the seventh
place among all cancer types being generally one of fatal
diseases affecting female reproductive system [2]. According
to the data provided by the Blokhin National Medical Research
Center of Oncology, MNOs are second only to endometrial cancer
and cervical cancer based on the incidence rate in Russia [3].
The papers [4-12] report a significant correlation between
the risk of MNOs and the increase in environmental ill-being.

Radioecological monitoring of the South-Western areas
of the Bryansk Region suggests that the cesium-137 ('*’Cs)
contamination density exceeds the established radiological
standards 37 years after the Chernobyl accident, and the
average annual effective doses reach hundreds mSv [13-18].
Furthermore, an increase in the emission of pollutants into
the atmosphere is reported for the Bryansk Region in recent
years [19].

In certain areas of the Bryansk Region, the population
is exposed to combined effects of radioactive and chemical
contamination [20-22].

Table 1. Ranking of the Bryansk Region territories based on the levels of radioactive, chemical, and combined environmental pollution, and primary incidence of MNOs

(2000-2019)
Major gaseous pollutants in atmospheric air Radioactive contamination Primary incidence of MNOs,
Territories density, kBg/m? M+m
Total M3 Hux:
vocs | no, | so, | co Cs %0gr
Gross emissions per area of the district, g/m?

Rognedinsky District 11.5 0 6 0 7 21.7 0.8 25.8+6.5
Suzemsky District 27 5 9 1 13 18.6 25 26.3+4.5
Mglinsky District 31 6 6 2 17 6.6 0.6 17.5 £ 3.1
Kletnyansky District 47 27 5 5 10 5.4 0.5 216+3.5
Navlinsky District 53 12 13 4 25 18.9 0.8 18.7 + 3.6
Dubrovsky District 56 13 17 0.4 26 7.2 0.4 19.4£5.0
Brasovsky District 64 10 19 6 29 25.2 0.4 20.0+3.2
Sevsky District 68 20 10 24 14 18.9 1.4 19.4+45
Komarichsky District 98.7 24.9 18.9 9.2 46.1 27 1 15+29
Karachevsky District 114.8 28.8 35.1 1.1 50.8 14 0.9 25.7+£2.7
Surazhsky District 128.2 35.1 34.8 5.8 51.9 8 0.3 18 +3.2
Average value 63.5 16.1 15.7 5.3 26.4 15.6 0.9 20.5 + 1.3 (-8.8%7)
Pogarsky District 123 65 22 4 32 29.9 1.1 29.3+3.9
Zhiryatinsky District 154.8 103 17 0.9 34.9 5 0.84 18+45
Zhukovsky District 195.9 23 52 40.5 80.7 6.68 0.85 20+ 1.7
Trubchevsky District 276 87 28 2.1 157.7 23.67 0.88 16.3+25
Pochepsky District 363.8 224 33 2.9 105.9 5 0.54 19+ 3.2
Unechsky District 559 292 58 32 177 7.2 0.8 241 £ 3.1
Vygonichsky District 857 749 37 2 70 9.5 0.4 12.7 £3.9
Bryansky District 959 813 47 13 86 5.7 0.4 23.8+1.9
Town of Seltso 5207.6 772 2406 96.8 1935 4 0.86 23+27
Dyatkovsky District 8044.8 340 3759 1140 2808 38 1 222+1.8
City of Bryansk 32189 5218 10887 | 2617.7 | 13471 9 6 24+15
Average value 4450.8 792.2 1576.8 | 359.4 1723.4 13.7 1.39 22.8 + 1.2 (+0.4%%)
Krasnogorsky District 16 1 5 0 9 303.4 9.3 18.8 +4.2
Gordeyevsky District 29 2 11 0.2 15 328.6 5 11.0+4.2
Zlynkovsky District 36.8 4.8 10.8 4.1 18.1 412 16 18 +3.7
Novozybkovky District 52 11 0.1 0.2 40.7 460 8.6 148 £5.7
Klimovsky District 71.9 15.9 8.1 14.5 32.9 139.8 6.3 21+36
Klintsovsky District 169.3 16.8 69.8 2.1 81 194 4.8 20.2 + 3.1
Average value 62.2 8.4 17.6 3.6 32.6 305.8 8.3 18.2 £ 2.0 (-19.0%%)
Starodubsky District 392 316 24 9 43 45.4 1.4 209+24
Town of Klintsy 7264 2059 2616 139 2450 195.6 3 174 £1.1
Town of Novozybkov 7422 1778 2159 406 3079 456.5 9.7 24.0+21
Average value 5026 1384.3 | 1599.7 | 184.7 | 1857.3 232.5 4.7 20.1 + 0.9 (-11.1%%)

Note: * — difference (%) from the all-Russian level of primary incidence of MNOs (2000-2019). Differences in primary incidence of MNOs based on the Mann-Whitney U
test: in environmentally safe territories and territories with chemical (p = 0.67), radioactive (p = 0.22), and combined (p = 0.95) contamination; chemical and radioactive
(p = 0.11), chemical and combined (p = 0.94), radioactive and combined (p = 0.30) contamination.
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Table 2. Relative risk (RR) of primary incidence of MNOs in women aged 18-80 years living in the territories with varying levels of radioactive, chemical, and combined

environmental contamination for the years 2000-2019

Territory type Population Affected, abs. Unaffected, abs. RR (95% CI)
Jyuh chemical. éif;ﬁac“"e' and combined 9599974 2096 9597878 107
Environmentally safe 2058551 420 2058131 0.86-119)
Chemically contaminated 7319942 1657 7318285 1.11
Environmentally safe 2058551 420 2058131 (1.00-1.23)
Radioactively contaminated 906651 163 906488 0.88
Environmentally safe 2058551 420 2058131 (0.74-1.06)
With combined contamination 1373381 276 1373105 0.98
Environmentally safe 2058551 420 2058131 (0.85-1.15)
Chemically contaminated 7319942 1657 7318285 1.26
Radioactively contaminated 906651 163 906488 (1.07-1.48)
With combined contamination 1373381 276 1373105 0.89
Chemically contaminated 7319942 1657 7318285 (0.78-1.00)
With combined contamination 1373381 276 1373105 112
Radioactively contaminated 906651 163 906488 (0.92-1.36)

Thus, environmental pollution results in the mutation rate
increase, which creates a threat to the genetic security of all living
things [23].

The study aimed to perform comparative assessment
of environmental situation in the towns and districts of the Bryansk
Region based on chemical, radioactive, and combined
radioactive contamination, as well as primary incidence of MNOs
in women in accordance with official statistics for the years
2000-2019.

METHODS

The analysis of density of the cesium-137 (*¥’Cs) and strontium-90
(*°Sr) contamination resulting from the Chernobyl accident
was conducted based on the data [17], the average cumulative
effective doses (CED,) were assessed based on the data
[24], the levels of the atmospheric air chemical pollution with
CO, NO,, SO,, and volatile organic compounds (VOCs) were
assessed based on the data [25] for the years 2010-2019.

The incidence of newly diagnosed MNOs in female population
(aged 18-80 years) of the Bryansk Region was analyzed using
the official data provided by the Bryansk Regional Oncology
Dispensary [26]. A total of 2647 MNO cases were revealed
in 2000-2019. The analysis of the MNO histological forms
was performed in the reported 942 cases (age 41-60 years).
Absolute values were recalculated per 100,000 population.

Linear regression and relative risk (RR) of primary MNO
incidence were calculated depending on chemical and radioactive
contamination levels for the period of 2000-2019. Statistical
analysis was performed using the Shapiro-Wilk test, Mann—Whitney
U test, Spearman’s rank correlation, linear regression; 95%
confidence intervals (95% Cl) were calculated; the significance
levels were as follows: p < 0.05, p < 0.01, p < 0.001. Statistical
analysis of the data obtained was performed using the MyOffice
software package (New Cloud Technologies; Russia).

RESULTS

Towns and districts of the Bryansk Region were divided into
four groups based on chemical and radioactive contamination
levels, as well as primary incidence of MNOs in 2000-2019
(Table 1). Analysis of the results provided in the table was earlier
reported in the paper [27].
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Analysis of the data provided in Table 2 showed that
there was no increase in the RR of MNOs among women
in the territories with chemical, radioactive, and combined
contamination compared to the control (environmentally
safe) territories: RR 1.07 (95% Cl: 0.96-1.19). However,
the risk of MNOs in women living in the chemically contaminated
territories was slightly higher, than in women living in the control
districts (RR 1.11 (95% CI: 1.00-1.23)), but the differences
were non-significant (o = 0.06). It should be noted that
we revealed a significantly (o = 0.005) increased risk of MNOs
in the chemically contaminated territories relative to the radioactively
contaminated areas: RR 1.26 (95% CI: 1.07-1.48). No such
patterns were revealed in other territories (Table 2).

As shown in Fig. 1, a significant increase in the long-term
trend of primary MNO incidence was revealed in the group
of chemically contaminated territories only (o < 0.05).

Comparative assessment of primary incidence of high-grade,
intermediate grade, and low-grade MNOs among women aged
41-60 years living in environmentally different territories of the Bryansk
Region in 2000-2019 showed that the rate of high-grade MNOs
in the environmentally safe territories was 7.1 + 0.83, which
exceeded the values of the territories with radioactive (1.4 + 0.65),
chemical (1.6 = 0.35), and combined (3.2 + 0.75) contamination
5.1-fold, 4.4-fold, and 2.2-fold, respectively (o < 0.001) (Table 3).

We revealed no significant differences in the rate of intermediate
grade MNOs in the towns and districts of the Bryansk Region,
regardless of the living conditions (the values vary between
7.0 and 8.8) (Table 3).

The rate of low-grade MNOs in the chemically contaminated
territories is 15.2 + 1.31, which 1.3-fold (o < 0.05) exceeded
the values of the radioactively ccontaminated territories
(11.7 £ 2.73), suggesting the leading role of chemical factor vs.
radioactive in shaping the incidence of MNOs (Table 3).

The rate of low-grade MNOs in the areas with combined
contamination reaches its maximum (17.6 = 1.96), it 2.2-fold
exceeds (p < 0.001) the values of the control areas (8.1 = 1.20),
1.5-fold (p < 0.05) the values of the radioactively contaminated
areas (11.7+2.73), and 1.17-fold (p > 0.05) the values
of the chemically contaminated areas (15.2 + 1.31). The results
obtained suggest synergistic effect of radiation and chemical
factors on the incidence of low-grade MNOs (Table 3).

Analysis of the data provided in Table 4 revealed a significant
increase in the RR of primary incidence of low-grade MNOs
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Fig. Dynamics of primary incidence of MNOs in women living in environmentally different territories of the Bryansk Region with the long-term trends by 3-year periods
for the years 2000-2019 (recalculated per 100,000 population)
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Table 3. Comparative assessment of primary incidence of high-grade, intermediate grade, and low-grade MNOs among women aged 41-60 years living
in environmentally different territories of the Bryansk Region for the years 2000-2019 (recalculated per 100,000 population)

Environmentally safe Chemilcally Radioactively | Territories with | gignificantce of intergroup differences
Studied territories territories (control) contaminated |  contaminated combined based on the Mann-Whitney U'test:
territories territories contamination p. (-1, p, (111l
, (1), p, (-111),
MNO forms | 1] Il \Y Py (|—|V), P, (||—|||),
(n=166) (n=603) (n=62) (n=111) Ps (II-1V), pg (I1=1V).
All forms 23.9 + 2.00 25.4 +2.55 22.0 +3.84 27.6+25 PJIVS; py1VS; pn/s;
p,n/s; pn/s; pn/s
of those:
High-grade 7.1+0.83 1.6 +0.35 1.4 +0.65 3.2+0.75 Py 5Py P s
P PN/s; pn/s
Intermediate grade 8.7 £ 1.20 8.6+1.11 8.8+2.17 7.0 +1.32 Pi/S; pVS; pyn/s;
p,n/s; pn/s; p,n/s
Low-grade 8.1+1.20 15.2 + 1.31 1.7 +2.73 17.6+1.96 P RV By
P, Ps/s; Py

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

in women aged 41-60 years living in the environmentally
disadvantaged areas (territories with chemical, radioactive, and
combined contamination in total) relative to the environmentally
safe (control) territories (RR 1.88 (95% Cl: 1.43-2.48); p < 0.0001).
Furthermore, RR was significantly increased in the territories
with radioactive (RR 1.45 (95% CI: 0.95-2.23)), chemical
(RR 1.88 (95% CI: 1.42-2.50)), and to the greater extent
combined contamination (RR 2.20 (95% ClI: 1.55-3.11))
of the environment compared to the control areas.

The combined effects of radioactive and chemical contamination
resulted in the higher RR of low-grade MNOs compared
to the territories with only one pollution factor, i.e. radioactive
contamination (RR 1.51 (95% CI: 1.00-2.28)), chemical
contamination (RR 1.17 (95% CI: 0.90-1.50)) (Table 4). The findings
have been fully confirmed by analysis of the data provided
in Table 3.

DISCUSSION

The papers [28, 29] report that the incidence of solid low-grade
MNOs became higher compared to the incidence of high-grade
MNOs with increasing levels of chemical [28] and radioactive
[29] environmental contamination, which suggests worse
outcomes characterized by low 5-year survival and early
metastasis.

The findings confirm the research data [28, 29] and suggest
the increase in the rate of low-grade MNOs in women aged
41-60 years living in the environmentally disadvantaged
territories, with the most significant increase under combined
exposure to radiation and chemical factors.

It should be noted that the fact that the analysis of MNO
incidence in female population did not consider the distribution
by disease stages and immunohistochemistry profiles was
a limitation of the study.

CONCLUSIONS

1. The study revealed neither significant differences in primary
incidence of malignant neoplasms of the ovaries (MNOs),
nor increased risk of MNOs in the female population aged
18-80 years, regardless of environmental conditions of living
in 2000-2019.

2. We determined a significant increase in the relative
risk (RR) of primary incidence of low-grade MNOs in women
aged 41-60 years living in the environmentally disadvantaged
areas (territories with chemical, radioactive, and combined
contamination in total) relative to the environmentally safe
(control) territories (RR 1.88 (95% ClI: 1.43-2.48); p < 0.0001).

3. It was shown that the rate of low-grade MNOs in
women aged 41-60 years in the territories with the combined

Table 4. Relative risk (RR) of primary incidence of low-grade MNOs in women aged 41-60 years living in the territories with various levels of radioactive, chemical,

and combined contamination of the environment for the years 2000-2019

Territory type Population Affected, abs. Unaffected, abs. (9535(0')
With chemical, radioactive, and combined contamination (total) 153394 465 152929 1.89
Environmentally safe 34823 56 34767 (1.43-2.49)
Chemically contaminated 119153 361 118792 1.88
Environmentally safe 34823 56 34767 (1.42-2.50)
Radioactively contaminated 14127 33 14094 1.45
Environmentally safe 34823 56 34767 (0.95-2.23)
With combined contamination 20114 71 20043 2.90
Environmentally safe 34823 56 34767 (1.55-3.11)
Chemically contaminated 119153 361 118792 1.30
Radioactively contaminated 14127 33 14094 (0.91-1.85)
With combined contamination 20114 71 20043 117
Chemically contaminated 119153 361 118792 (0.90-1.50)
With combined contamination 20114 7 20043 1.51
Radioactively contaminated 14127 33 14094 (1.00-2.28)
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exposure was 17.6 + 1.96, which 1.5-fold exceeded the values
of the radioactively contaminated territories (11.7 + 2.73)
and 1.2-fold exceeded the values of the chemically contaminated
territories (15,2 + 1,31).

4. The combined effects of radioactive and chemical
contamination resulted in the higher RR of the incidence
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SLEEP DISORDERS IN PRIMARY SCHOOL CHILDREN ASSOCIATED WITH USE OF VARIOUS
TYPES OF DIGITAL DEVICES

Khramtsov PI, Kurgansky AM B, Berezina NO, Chekalova SA, Antonova EV
National Medical Research Center for Children's Health, Moscow, Russia

Health of children and adolescents largely depends on the quality of their sleep. However, the effect of digital devices and screen time on thereon have not been
studied thoroughly. This study aimed to investigate the influence of digital devices on the sleep quality of primary school children. We surveyed 333 parents
of children aged 7-10 years. The questionnaire included questions about the types of digital devices used by children, and frequency and duration of use daily
and weekly use. We studied the specifics and quality of sleep of children. It was found that using a laptop for more than an hour a day increases the risk of sleep
disorders (RR = 1.87; 95% ClI: 1.37-2.54; EF = 46%). Children using a computer every day run a higher risk of nightmares (RR = 4.7; 95% CI: 1.49-15.11;
EF = 79%). Neither TV, nor mobile phones were shown to produce such effects. The study has revealed that the type of the device and the patterns of its use
(on both daily and weekly levels) are factors in the development of sleep disorders.

Keywords: sleep disorders, digital devices, children aged 7-10, health risks

Author contribution: Knramtsov Pl — study conceptualization and design; Kurgansky AM, Berezina NO — collection and processing of the material; Kurgansky AM —
statistical processing; Khramtsov PI, Chekalova SA, Kurgansky AM, E Antonova EV — article authoring; Khramtsov PI, Chekalova SA, Antonova EV — scientific
editing; all authors — approval of the final version of the manuscript.

Compliance with ethical standards: the study was carried out under the State Task "Systemic preventive health-supporting technologies for attendees
of educational organizations" (2022-2024), and approved by the Ethics Committee of the National Medical Research Center for Children's Health (protocol No. 3
of March 25, 2021). Each parent signed an informed consent form allowing participation of their children in the study after receiving explanations about the potential
risks and benefits, as well as the nature of the study.

><] Correspondence should be addressed: Alexander M. Kurgansky
Lomonosovsky Prospekt, 2, bld. 1, Moscow, 119991, Russia; kurgansk@yandex.ru
Received: 07.12.2023 Accepted: 31.01.2024 Published online: 25.12.2024

DOI: 10.24075/rbh.2024.115

HAPYLLIEHMA CHA Y MJTAOLUNX LLUKOJIbHUKOB MNP NCMOJIb3OBAHUN PA3JTNMHHbIX
BMAOB LIN®POBbLIX YCTPONCTB

M. N. Xpamuos, A. M. Kyprarckuin =, H. O. BepeauHa, C. A. Hekanosa, E. B. AHToHOBa
HauvoHanbHbIN MEANLIMHCKUIA NCCRefoBaTeNbCKNUIA LEHTP 300P0Bbs AeTei, Mockea, Poccus

Kau4ecTBo CHa ABNSETCA BaXKHOW COCTABASOLLEN 3A0POBbA AETel 1 NOAPOCTKOB. [Py 3TOM OKOHYATENbHO HE M3YHEHO BMSIHME SKPaHHOrO BPEMEHM Ha COH,
B OCOBEHHOCTY BIINSIHWE 3KPAHHOIO BPEMEHM, MPOBOAMMOro C PasnnyHbiMA BuAaMM LMAPOBLIX YCTPONCTB. Llenbio nccnepoBaHnst 6bi1o OLEHWTb BAUSHVE
1CNOMb30BaHNS LIMGPOBbIX YCTPOWCTB Ha Ka4eCTBO CHa MaaLUMX LKOMbHUKOB. MpoBeneHo aHkeTnposanve 333 poauteneit aeten 7—10 net. AHKeTa cocTosna
113 BOMPOCOB O BWAaX UCMOMb3yeMbIX AETEMU LIMPOBLIX YCTPOWCTB, @ TakKe O HacToTe U MPOAOIKUTENBHOCTI X UCTONB30BAHUS B TEYEHWE OHS U Heflenm.
/13y4eHbl 0COBEHHOCTW 1 Ka4eCcTBO CHa Y AeTei. YCTaHOBMNEHO, YTO UCMOMb30BaHMe HoyTOyKa CBbILE Yaca B AeHb YBENMYMBAET PUCK HapyLueHwin cHa (OP = 1,87;
95% [W: 1,37-2,54; EF = 46%). ExxegHeBHOE 1CMONb30BaHKE KOMMbIOTEPA YBENNHMBAET PUCK BO3HUKHOBEHWSI CTPALLHBIX CHOBUAEHWI y AeTten (OP = 4,7; 95%
AN:1,49-15,11; EF = 79%). pu OLIeHKe NCMOoNb30BaHNA MOOWbHbIX TENEMOHOB 1 MPOCMOTPA TeNenepeaaq Takvx PesyssTaTos Nony4eHo He 6biio. Viccneposaqe
rokasarso, YTO Ha HapyLLeHVe CHa BAUSIOT BU YCTPOWCTBA 1 PEXIM €r0 MCMOMNb30BaHKs — Kak B TEeHeHVEe OHS1, Tak U B TeHeHWe Heflenn.

KntoueBble cnoBa: HapyLUeHVs cHa, UMPOBbIe YCTPOWCTBa, AeT 7—10 NET, pUCKM 300POBLIO
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cTatucTdeckas obpaboTka; M. V. Xpamuos, C. A. Yekanosa, A. M. KypraHckuid, E. B. AHToHOBa — Hanucanve TekcTa; 1. M. Xpamuos, C. A. Hekanosa,
E. B. AHTOHOBa — Hay4HOe pefaKkTMpOBaHye; BCe aBTOPbl — YTBEPXK/AEHNE OKOHYATENBHOMO BapuaHTa pPyKonmucu.
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Quality of sleep is known to have a pronounced effect on the health
of children and adolescents [1-3]. Sleep disorders can trigger
to various abnormalities, both somatic and neurological [4, 5].
Moreover, sleep quality also affects adaptation of children
to the educational process [6].

As confirmed by a number of Russian and foreign studies,
use of digital devices (DD) can negatively affect various aspects
of health [7-283]. An important component of the negative
impact of DD is the blue light emitted by LEDs that are an integral
part of screens [24-26]

Noise is another problem associated with DD that should
be paid attention to in the context of a respective analysis
effort [27].

In professional Russian publications covering hygienic
aspects, screen time is commonly perceived as a monolith
factor and not broken down into types. Foreign authors,
on the contrary, differentiate between types of screen time
and investigate them separately, writing respective reports.
Screen time is categorized on physiological and functional
grounds, i.e., there is an active (interactive) type thereof
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associated with games, social media, and learning, and a passive
type of screen time, which involves watching TV and video
content [28, 29]. Some papers point to the connections
between various types of screen time and sleep disorders,
and the degree of interactivity of the former was shown
to influence the severity of the latter [30, 31]. From a practical
standpoint, it is very difficult to limit a child's actual screen
time, but it is much easier to control the devices they use.
In this connection, this work attempts to assess the influence
of various types of DD used for different tasks on sleep quality,
one of the most significant factors characterizing the state
of a child's nervous system.

This study aimed to investigate the influence of DD
on the sleep quality of primary school children.

METHODS

The survey was conducted in Zemskaya Gymnasium of Balashikha,
and involved 333 parents of primary school children (ages 7-10
years). The questionnaire consisted of two blocks. The first block
covered the purposes various DD were used for, and how often
they were in use on the levels of a week and a day. The second
block sought to investigate the quality of sleep, with questions
about complaints such as frequent waking up, nightmares,
and sleep disorders in general.

In the context of the study, we calculated relative risk
(RR), odds ratio (OR), etiological fraction (EF). The risks were
calculated at p < 0.05 (x%). We used an online calculator
available at https://medstatistic.ru/ for the purpose. For data
gathering and statistical processing, Yandex Tables, StatTech
(StatTech; Russia) software was used.

RESULTS

The study showed that 12.9% of children use a computer,
12.7% watch TV for more than three hours, 10.5% use mobile
phones, and 6.1% of children use a laptop (Table 1). Only 3.3%
of primary school children use a tablet for more than three hours.

In the course of the study, we collected data on the weekly
use of DD: 53.2% of children use a mobile phone daily, 47% of
children watch TV shows, 25.9% of children use a laptop,
25.5% of children use a computer, and 18.8% use a tablet
(Table 2).

The study yielded data on the DD use-related risks of sleep
disorders, nightmares and general abnormalities.

By (EF), the strength of casualty associated with DD
was medium for the complaints of sleep disorders in general
(RR =1.87; 95% Cl: 1.37-2.54; EF = 46%) (Table 3).

We encountered a very strong causality between daily
use of computer and nightmares by EF (RR = 4.75; 95% Cl:
1.49-15.11; EF = 79%). A similar pattern was revealed
for the tablet, which requires further study, since this device has
a relatively large screen (more than 10 inches), but does not
have the data input components like a laptop and a computer.

OPUITMHAJTIbHOE NCCJIEQOBAHNE

Other results were only showing trends: over 3 hours of daily
computer use and difficulties with falling asleep; 5-6 sessions
with a laptop a week (or more) and nightmare complaints;
5-6 sessions with a tablet a week (or more) and nightmare
complaints; watching TV in the evening and difficulties with
falling asleep; watching TV shows in the evening and nightmare
complaints.

DISCUSSION

Known publications that explore the hygienic aspects of use
of DD rarely differentiate between types of digital addiction.
Psychological literature, on the other hand, distinguishes
between gadget addiction, fabbing, social media addiction,
Internet addiction [32]. Since 2022, the ICD sees gambling
addiction as an individual phenomenon.

From standpoint of a child hygienist, it is quite difficult
to control the content that a child consumes, but from a practical
viewpoint, parents can be recommended to control what kind
of DD the child uses. An analysis of the influence of DD allows
identifying smartphone as the source of addictions associated
with gadgets, personal computer and laptop producing mainly
gaming addiction, and TV as the device for consumption
of video content in lengthy sessions.

If we consider playing on a smartphone and a desktop
computer with a keyboard, mouse, subwoofer, and a screen
with the diagonal exceeding 20 inches, it becomes clear that
video game addiction is device-dependent.

Smartphone use patterns are characterized by shorter,
one-time sessions, more frequent changes of activity, i.e.,
switching between applications, and a more pronounced
multitasking.

At desktops, the level of control over the gameplay is higher,
same as that of concentration and anxiety, and a single session
lasts longer, since completing one level can last several hours.

Thus, it can be assumed that higher complexity of sensorimotor
connections associated with playing on a stationary device
translates into a deeper immersion in virtual reality.

At the same time, the type of video game addiction plaguing
the younger generation has changed. Earlier, children preferred
games that require hours of immersion (which can be conditionally
compared with a second job), but nowadays, they favor simpler
entertainment, when you can play several different games
on the phone within 15 minutes. Thus, it may be concluded
that this type of addiction takes features of clip perception,
which is consistent with our reasoning. It can also be said that
use of different types of DD brings forward different properties
of the central nervous system: process mobility, balance, anxiety,
excitability, etc.; this phenomenon should be investigated further.

At the same time, it is obvious that the addiction to TV
shows and video content is also qualitatively different from
the two addictions described above.

Currently, a popular concept is the triple-network model
of the brain [33]: it includes the salience network (SN), the central

Table 1. Duration of use of various types of DD by schoolchildren aged 7-10 years during the day (%)

Type of DD
Daily DD use duration Computer Laptop Tablet Mobile phone v
n=101 n=66 n==61 n=171 n=157
Less than 30 minutes 31.7 36.4 29.5 30.4 22.9
30 minutes to 1 hour 32.7 40.9 36.1 31 28.7
1 hour to 2 hours 16.8 13.6 26.2 17 24.9
2 hours to 3 hours 5.9 3 4.9 111 10.8
Over 3 hours 12.9 6.1 3.3 10.5 12.7
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Table 2. Frequency of use of DD of various types by schoolchildren aged 7-10 years during the week (%)

Type of DD
Weekly frequency of Digital
Device usage Computer Laptop Tablet Mobile phone v
n=102 n=285 n=280 n=205 n=202
Weekend 24.5 28.2 38.8 9.3 10.4
1-2 days 34.3 18.8 20 7.3 15.8
3-4 days 8.8 16.5 17.4 16.6 15.4
5-6 days 6.9 10.6 5 13.7 1.4
Daily 25.5 25.9 18.8 53.2 47
Table 3. Risks of sleep disorders depending on the purpose the DD is used for, children aged 7-10 years
. . EF
2 0,
DD use/complaints X 1% Risks 95% CI (strength of casualty)
Laptop use for more than 1 hour per day/complaints about 9.03 0.01 RR 1.87 1.37-2.54 46%
sleep disorders . : (medium)
P OR 14 1.07-1.71

RR 4.75 1.49-15.11 79%
Daily computer use/complaints about nightmares 717 0.01 high

OR 8.5 1.51-47.96 (very high)

RR 4.66 1.31-16.69 79%
Daily tablet use/complaints about nightmares 6.13 0.02 (very high)

OR 8.33 1.34-52.04 yhig

executive network (CEN), and the default mode network
(DMN). SN defines attention. It is activated when processing
new information, and triggers fast, more superficial reactions,
without great physiological investments. From the point of view
of PK. Anokhin's theory of functional systems, this network
can hypothetically be compared with an afferent synthesis unit.
For example, this system is activated when a person scrolls
through the news feed and selects the content that interests him.

When the brain is thinking or playing a complex game,
CEN starts working. This network is responsible for working
memory and control [34], it is slower, requires more immersion
in the process and imposes a greater physiological cost, which
hypothetically can be described akin to the programming
and control unit.

There are reciprocal relationships between these brain
networks: activation of one suppresses the activity of others.

Several authors have expressed similar views on information
processing [34, 35]. SN dominates when a person surfs
the Internet and tends to subconsciously practice clip
perception; in such situations, CEN is not active. For information
processing, including that peculiar to complex games, the brain
activates CEN, which requires more physiological resources,
and DMN is triggered for passive content viewing. Authors
of [36] distinguish between interactive and receptive screen
time, and point out that receptive screen time is based on DMN
basis, which deactivates for interactive screen time. Thus,
it is obvious that DMN deactivation triggers SN or CEN,
depending on the type of interactive activity.

The type of DD is important from the practical point
of view: it can be assumed that different DD are associated
with domination of different brain structures. Devices with a large
screen, keyboard and mouse activate CEN (programming
and control unit) to a greater degree, and in the domain
of smartphones (viewing clips, playing simple games, no complex

control involved), it is less active, which, apparently translates
into a lower physiological cost of the process and the absence
of neuroticism. SN dominates in smartphone and clip
perception scenarios, and the CEN and DMN networks
are hypothetically not activated in such situations. TV watching
involves DMN. The SN and CEN networks are not activated
for TV, thus, there is no physiological costs involved,
and no subsequent neuroticism and sleep disorders.

Thus, from the standpoint of the three-network model,
it is CEN that can affect sleep since its activation means a more
pronounced psychophysiological effect that translates into
sleep disorders. The other two systems, SN and DMN, have
no negative effect on sleep.

CONCLUSIONS

It was found that 53.2% of children use a mobile phone
daily, 47% of children watch TV shows, 25.9% of children use a
laptop, 25.5% of primary school children use a computer daily,
and 18.8% use a tablet.

The study has shown that the parameters of sleep are influenced
by type of DD as much as by the respective use patterns, which
is explained by various types of digital addiction.

Thus, it has been shown that daily use of a computer
and tablet increases the risk of nightmares in children.
Using a laptop for more than an hour a day increases the risk
of complaints of sleep disorders in general. According to the
results of the study, smartphone use and watching TV are not
associated with complaints of sleep disorders.

To prevent sleep disorders, children and adolescents
should follow hygienic recommendations covering use of DD.
It is especially important to limit the use of DD two hours before
bedtime and just refrain from using such devices immediately
before going to sleep.
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COMPREHENSIVE ASSESSMENT OF THE NUTRITIONAL STATUS OF FIGURE SKATERS
IN THE MODERN WORLD

Zadorozhnaya NA, Dubkova NV, Domozhilova AAS, Petrochenko DE
Lesgaft National State University of Physical Education, Sports and Health, St. Petersburg, Russia

Monitoring and studying nutritional status is an important stage in the planning of dietary and metabolic support program for figure skaters. However, currently,
there is no comprehensive approach to the assessment of this status that would have factored in the specifics of the given sport. In this regard, this study
aimed to update the comprehensive figure skaters nutritional status assessment program. We invited male (n = 13) and female (n = 19) students of the Lesgaft
National University, aged 19-20 years, to participate in the study; they all specialize in figure skating. At the first stage, we measured the subjects' anthropometric
parameters (body mass index, body fat percentage), clinical indicators (based on the results of the health complaints survey), and speed of dark adaptation.
The measurements have shown that the values of body mass index and body fat percentage were normal in all participants for their age. The survey revealed indirect signs
of dietary deficiencies, in particular, insufficient amounts of vitamins A, C, P, and B,. To make the nutritional status check more informative, we suggest completing
the program with functional testing (general and special standards) involving registration of the dynamics of the respective indicators, and bioelectrical impedance
analysis to learn body composition.
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KOMMNEKCHbIA NOAXO[M, K OLEEHKE MULLEEBOIO CTATYCA ®UI'YPUCTOB
B COBPEMEHHDbIX YCJTOBUAX

H. A. 3agopoxHas, H. B. [Iy6kosa, A. A. omoxunosa =, [1. E. [MeTpodyeHko
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13y4eHne n1LLeBoro ctaTyca sSiBNSETCA BaXXHbIM 3TanoM NiaHNPOBaHWs HYyTPUTUBHO-METab0oNM4eCKON NOAAEP KN CMOPTCMEHOB, CMeLMani3vpyoLLMXCs
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yyactne ctygeHTbl (n = 13) n ctypeHTkn (0 =19) HIY nmenn . @. Jlecradpta, npedcrasnstowme hurypHoe kataHne, B Bodpacte 19-20 net. Ha nepsom atane
TECTMPOBaHWS ObINN U3YHEHbl TaKME XapakTEPUCTVKLA UCMbITYEMbIX, KaK JaHHblE aHTPOMOMETPUHECKNX N3MEPEHUIA (MHAEKC Macchl Tena, NPOLIEHT »KMPOBOWA
Macchl Tena), KIMHNHYecKre nokaaarenu (no pesynsratam onpoca »anob Ha COCTOsHME 300P0BbS), BPEMA TEMHOBOW aganTtaumun. lccnegoBaHune nokasano,
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Lately, sports community has generally agreed on the confirmed
importance of a balanced diet in ensuring the high level
of physical performance of an athlete and optimization of post-
training recovery [1]. Thus, it is obvious that in such a highly
competitive sport as figure skating, a scientific approach to diet
planning is essential.

Currently, individual dietary recommendations in figure
skating should be based on the accurate assessment
of the athlete's nutritional status and factor in the principal
type of supply of energy for muscular activity [2], the specifics
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of microclimate peculiar to the training process [3], and the high
risk of injury to the musculoskeletal system [4-6]. It is important
to emphasize that today, nutritional status is considered
to be anintegral indicator that reflects consumption of nutrients,
body composition, and metabolic processes at the level
of the organism as a whole [7].

Over the past decades, nutritional status and the approaches
to its assessment have undergone a number of changes.
The abundance of various foods that do not necessarily offer
the needed nutrients in the proper amounts, and frequent
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violations of the dietary regime have a significant effect on a person's
health and performance. The nutritional status of an athlete
depends on many factors, and some of the most important
of them are the specifics of the training process combined
with adherence to the principles of adequate nutrition (quantity
and quality) [8].

Thus, while the analysis of the diet is the key component
of the nutritional balance assessment, it should be considered
only in the context of a complete and comprehensive study
of the athlete's health that involves collection of anthropometric,
biochemical, clinical, physiological, and functional data [9].

The purpose of this study was to update the comprehensive
figure skaters nutritional status assessment program.

METHODS

The study was conducted at the Department of Preventive
Medicine and Fundamentals of Health at the Lesgaft National
State University of Physical Education, Sports and Health.
It involved figure skaters, 13 male and 19 female, aged 19
to 20 years, with qualifications from the first adult skill category
to candidate master. We collected the anthropometric data
using RP-150 MG standard medical scales (Vestech; Russia)
and an RM height meter (TZMT, Russia), then calculated
the body mass index (BMI, kg/m2) by the generally accepted
formula. Skinfold assessment was done with the help
of the Accu-Measure Fitness 3000 plastic caliper (AccuFitness;
USA) at seven standard points (back of the shoulder, chest,
armpit, under the shoulder blade, upper iliac region, abdomen,
at the middle of the thigh). Subsequently, using formulas
adjusted for athletes, we calculated the body fat mass [10].

At the next stage of the study, the participants' dark
adaptation capabilities were learned. We use the Kravkov—
Purkinje table for the purpose. As per the respective standard,
athletes should distinguish the yellow square after 30-40 s,
and then the blue one [11].

Subjective feelings and health complaints reported
by the participants through a specially designed questionnaire
were used to register the clinical indicators of nutritional status.
The questions sought to reveal if the athletes had bleeding
gums, keratinized skin, high secretion of sebaceous glands,
bluish skin color, dry skin, pain in the leg muscles when walking,
general weakness.

The MyOffice (New Cloud Technologies; Russia) was
used for statistical processing of the results. Herein, the data
are given as median (Me) and quartiles (25% and 75%).

RESULTS

An accurate assessment of an athlete's nutritional status
is only possible when the criteria selected for the purpose
factor in the specifics of the respective sport. In our study,
at the first stage, we relied on anthropometric indicators
as well as physiological and clinical markers of health status,
which, it was assumed, could back a primary conclusion about
the adequacy of nutrition of the participants. Next, we critically
assessed the informative value of the program's components,

Table 1. Anthropometric indicators, Me (Q1; Q3)

and suggested ways to make it more effective by introducing
new methods and techniques.

In the context of grading the figure skaters' nutritional
status, we registered BMI and body fat with the help of calipers.
Table 1 gives the values of these indicators.

Dark adaptation was the selected physiological test contributing
to the assessment of the nutritional status. The ability to adapt
to darkness deteriorates if a person's diet lacks sufficient
amounts of high-grade protein, vitamins A, C and B,, which
makes this test usable in the context of revealing the adequacy
of intake of these nutrients [12]. It is important to emphasize
that the dark adaptation test values registered in this study
were optimal: 28.9 (28.2; 31.0) s for female participants,
and 29.7 (28.3; 30.9) s for male subjects.

Health complaints collected with the help of a questionnaire
are as informative in the general assessment of a person's
condition [13]. The data shown in the Figure demonstrate that
the athletes exhibit signs of vitamin deficiency. For example,
dry skin and general weakness may indicate that the diet
is deficient in vitamin A. In turn, bleeding gums, muscle pain
during walking, and skin cyanosis are indirect signs of vitamin
C and P hypovitaminosis, and high secretion of sebaceous
glands points to a deficiency in vitamin B,.

DISCUSSION

Experts have shown that morphofunctional characteristics
of nutritional status, primarily body weight, affect competitive
success in figure skating [14—16]. In this regard, BMI is of particular
diagnostic importance: it is a universal anthropometric indicator
widely used to assess the state of health and the adequacy
of nutrition [17]. However, in sports, its informational value
may be limited by the specific requirements of the given sport.
For example, in figure skating, especially in women's singles,
BMI values are typically close to the lower limit of the range
recommended for the general population (18.5-25.0 kg/m?),
because such is the condition of the body needed to performing
multi-turn jumps [18, 19]. Out study involved figure skaters from
various disciplines, so by this indicator, the nutritional status
of all participants, male and female, can be considered "normal."

Body composition is an indicator that is informative
in terms of nutritional status, and it defines the functional
capabilities of the athlete's body [20]. However, currently, there
is no consensus regarding the methodological approaches
to the assessment thereof [21]. Bioelectrical impedance
analysis is becoming increasingly popular, despite the need
to use specialized equipment and ensure strict adherence
to the preparation procedure in both laboratory and training
conditions [22, 23]. Caliperometry, at the same time, does
not lose its relevancy, since this technique yields values on par
in accuracy with those obtained using other methods relying
on hardware [24]. For figure skaters, body fat is a factor
influencing how well they can perform complex technical
elements. It is considered to be an indicator requiring systematic
evaluation [25]. According to the literature, the percentage
of body fat should be 8-10% in men and 11-13%
in women [2].

Indicator Measured value Standard values
BMI (men), kg/m? 21.1(20.5; 21.3) 18.5-25.0
BMI (women), kg/m? 21.8 (21.3;22.4) 18.5-25.0
Body fat mass (men), % 11.5(10.9; 12.2) 8.0-10.0
Body fat mass (women), % 15.3 (14.3; 16.4) 11.0-13.0
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Fig. Clinical signs of inadequate nutrition in athletes

According to the Order of the Ministry of Sports of the Russian
Federation "On approval of the federal training standard
infigure skating" (No. 738, of September 17, 2022), coordination
and vestibular stability have a significant effect on the performance
in the considered sport [26]. Therefore, this study pays special
attention to the level of vitamin B, in the diet the participating
athletes when assessing their nutritional status. In this connection,
as part of clinical studies, it is necessary to reveal complaints
about cheilosis, conjunctivitis, decreased appetite, anxiety,
if any [27]. It can be assumed that vitamin B6 deficiency
affects physiological tests, Romberg test in particular, which
necessitates including it in the comprehensive figure skaters
nutritional status assessment program.

Functional tests used to evaluate the physique can also
be considered an approach to assessment of the nutritional
status. Thus, it is necessary to adjust the set of exercises from
such tests to the requirements of the given sport. In particular,
the results of the exercise involving flexion and extension of arms
while supine are known to positively correlate with how well
a figure skater performs complex jumps [28]. Other exercises,

Table 2. Figure skaters’ nutritional status assessment program: components

20 30 40 50 60
% of subjects

like the Tour jump, which involves complex motor coordination
[29], can also vyield values reflecting the adequacy of vitamin
consumption in general and group B vitamins in particular.

Undoubtedly, the nutritional status study program should
include clinical and biochemical blood tests, with their results
compared to those of functional tests and 24-h assessment
of the quantitative and qualitative characteristics of the diet.

Thus, a comprehensive program should include anthropometric
measurements, body composition assessment, study of clinical
and biochemical parameters, physiological and functional
testing followed by analysis of the diet (Table 2).

CONCLUSIONS

This study aimed to identify possible disorders in the state
of health of figure skaters in order to substantiate the selection
of informative criteria needed to develop a nutritional status
assessment program. The selected indicators characterized
the health of figure skaters and how it depends on nutrition.
Thus, we obtained the primary results that laid the foundation

Program components

Methods and studied indicators

— Height and weight;

1. Anthropometric measurements - BMI;

- skinfold measurement (caliperometry)

2. Body composition

Bioelectrical impedance analysis (musculoskeletal body mass, body fat, total water, etc.)

3. Clinical indicators

Identification of clinical signs of dietary deficiencies

— Protein metabolism;

— carbohydrate metabolism;
— lipid metabolism;

— vitamin metabolism;

— mineral metabolism

4. Biochemical parameters

— Dark adaptation;

5. Physiological testing — the Romberg test

6. Functional testing ~ general standards

The dynamics of indicators based on the results of testing at different stages of sports training:

(arms flexion and extension while supine; squat jumps);
— special standards (Pistol, Tour)

7. Diet analysis

by macro- and micronutrients)

24-h food intake registration (determination of quantitative and qualitative adequacy of nutrition
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for the comprehensive nutritional status assessment program.
According to the currently accepted concept, a comprehensive
assessment of the nutritional status of an athlete can be given
based on a wide range of anthropometric data, with the general
functional indicators completing the picture given by the tests
adjusted to the given sport, and the subjective feelings
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QUALITY OF LIFE AND LIFESTYLE ASSESSMENT IN STUDENTS OF MEDICAL AND HUMANITARIAN
FACULTIES OF VORONEZH UNIVERSITIES

Fertikova TE ™, Komissarova OV, Sapina AE, Trofimova AS
Burdenko Voronezh State Medical University, Voronezh, Russia

Currently, studying the quality and style of life of students is an urgent task due to the need to improve the demographic situation and increase the intellectual
potential of the country. This article presents an analysis of the quality of life of medical and humanitarian specialties students of Voronezh universities. We sought
to compare these parameters based on the data collected with the help of the SF-36 survey and the HPLP (Health-Promoting Lifestyle Profile) questionnaire.
The study involved 262 students of the Burdenko Voronezh State Medical University, Voronezh State University and Voronezh branch of Plekhanov Russian
University of Economics aged 18-25 years. We revealed significant differences between educational institutions in a number of key indicators, which highlights
the importance of factoring in the specifics of the educational environment when designing health preservation programs for students. According to the results
of the survey (SF-36), humanitarian specialties students self-assessed their health better then future medical professionals (median values 70 points vs. 65 points,
respectively), same as physical activity and nutrition, as shown by the HPLP questionnaire (20.5 points vs. 18 points and 24 points vs. 23 points, respectively).
The resulting data revealing the differences in the quality and lifestyle of students can be used in the development of health and wellbeing improvement
recommendations for students, and in the design of comprehensive physical and mental health preservation programs.
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OLIEHKA KAYECTBA N OBPA3A XXU3HU CTYAEHTOB MEOAVULIMHCKUX N TYMAHUTAPHbIX
CMNELMANBHOCTEN BY30B I BOPOHEXKA

T. E. ®eptukoBa™, O. B. Komuccaposa, A. E. CanunHa, A. C. Tpocumosa
BopoHexckuin rocyaapCTBeHHbI MEQULIMHCKMIA yHBepcuTeT umeHn H. H. Bypaerko, Boporex, Poccust

Ha coBpemeHHOM 3Tane akTyaslbHOW 3afadeit ABNSeTC U3y4YeHre KadecTsa 1 0bpasa XM3HW CTYAEHTOB — 3TO OOYCIOBNEHO HEOOXOAMMOCTBIO YTyYLLEHNUS
LemMorpanHecKo CUTyaLmmn 1 NOBbILLEHWS MHTENNEKTyalbHOrO MoTeHLMana cTpaHbl. B cTaTbe NpefcTaBneH aHanma ka4ecTBa XXU3HW CTYAEHTOB MeOULIMHCKINX
1 TyMaHUTapHbIX CneumanbHOCTelN BOPOHEXCKMX By30B. Lienbto nccnefoBaHns 66110 BbIMOMHWUTE CPaBHUTENBHYIO OLEHKY KadecTsa v obpasa »W3Hn CTyLeHTOB
MEONLMHCKNX N FYMaHUTapHbIX CreLmansHOCTen By30B . BopoHexa Ha OCHOBaHWM AaHHbIX OMPOCHUKOB SF-36 1 «[poduib 300pOBOrO 06pasa MU3HW».
B nccnepgoBaHun npuHAanm ydactne 262 cTyaeHTa BOpoHEXCKOro rocyaapCTBEHHOIO MEAMLIMHCKOrO yHvBepcuTeTa nMmenn H. H. BypaeHko, BopoHexckoro
roCyLapCTBEHHOMO yHMBepcUTeTa 1 BOpoHEeXXCKoro dunmana PoccunCKOro SkOHOMUHYECKOro yHMBepcuTeTa nmenm [ B. lMnexaHosa B Bo3pacTe 18-25 neT.
Pesynstathl aHanm3a faHHbIX MOKasan 3HAYUTENbHbIE PA3INHMS MeXOy Y4YeOHbIMM 3aBEdeHVsSIMU MO PSAy KIOHYEBbIX MokasaTteniei, 4To MoAYepKnBasT
BabKHOCTb yyeTa creldvkv obpasoBaTenbHO cpeabl Mpy hopMUPOBaHN NPOrpaMM NOLLEPKaHNS 3L0POBbs CTyAeHTOB. CamooLieHKa 300P0Bbst CTYAEHTOB-
ryMaH1TapueB no onpocHKKy SF-36 Obina Bbllle — MeAuaHHble 3Ha4eHnst 3TOro nokasarens coctaBunm 70 6annoB NpoTve 65 6annoB y CTYAEeHTOB-MEAVKOB.
Mpn MCnonb3oBaHMM OMPOCHUKa «[1podKb 300POBOro 06pa3a MXM3HW» TakkKe NMoTydYeHbl 6ONee BbICOKVE MEAVaHHbIe 3Ha4eHns nokasartenen (PrUan4ecKon
AKTUBHOCTW W MUTaHWUA CTYAEHTOB ryMaHuTapHoro npoduns (20,5 6anna npotve 18; 24 6anna npotus 23). MonyyYeHHble JaHHbIe O PasMynsx B Ka4ecTse
1 06pase XW3HN CTYAEHTOB MOryT ObITb MCMOMB30BaHb! AN PaspaboTKi PeKOMEHAALMI MO YAyHLIEHWIO 3A0P0BbS 1 61aronofnyyms obyHatoLLMXCs, a Takke
AN CO3AAHNSA KOMMIEKCHbBIX MPOrpamMM NoAAepKaHMsA (U3NHECKOrO 1 MCUXMYECKOrO 300P0BbS B By3ax.

KrtoueBble cnoBa: CTyAeHTbl, CneLmanbHOCTb, Ka4eCTBO »U3HM, 06pa3 xm3Hu, SF-36, HPLP-II, aHkeTupoBaHve, 3A0p0BbIii 06pa3 »uaHi, 3nopoBbecteperaroLyie
TexHonorum
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Currently, studying the quality and style of life (QOL) of students
is an urgent task, since the state is paying special attention
to the youth, who are supposed to solve the demographic
problem and form the country's labor and intellectual potential
[1]. QOL is a concept that reflects the level of satisfaction
of material, spiritual and social needs [2]. According to the definition
by the World Health Organization (WHO), QOL is an individual's

perception of their position in life in the context of the culture
and value systems in which they live and in relation to their
goals, expectations, standards and concerns. Health-related
QOL is considered as an integral characteristic of three spheres
of human functioning, i.e., physical, mental, and social, from
the point of view of the person's subjective perception.
Health is a factor affecting the students' subjective perception
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of their QOL during the university years. In other words,
QOL is a subjective assessment of the state of health.
Various questionnaires are used to assess QOL [2-5]. Study
[6] compares students' QOL data collected using several
questionnaires, including WHOQOL-100, SF-36 Health Status
Survey, and QOL Assessment Procedure (O.1. Gubina, 2007).

According to the WHO, a healthy lifestyle is optimal QOL
determined by “motivated human behavior aimed at preserving
and improving health while affected by the natural and social
environmental factors" [2]. A healthy lifestyle is a way of
life focused on strengthening the person's health [6]. WHO
identifies lifestyle factors that pose risks to health and can lead
to its deterioration: poor nutrition, deviant behavior (smoking,
alcohol abuse, use of narcotic psychoactive substances),
physical inactivity, hygiene-associated behavior (violation of daily
routine, work and rest patterns, poor hygiene in the immediate
residential environment), medicine-associated behavior (untimely
seeking of medical attention, self-medication, lack of self-monitoring
of basic health indicators).

A number of studies have revealed a positive trend: more
and more young people lead a healthy lifestyle. One of such
works [7] has shown that the there are more students preferring
healthy lifestyle in 2014-2015 than in 1998-2005. The number
of students reporting lack of chronic diseases has also increased.
However, compared to 1979-1984, the number of smoking
young people (both male and female) has increased.

Many studies demonstrate that within the last decade,
health indicators and, consequently, QOL of students have
been deteriorating [8]. The registered negative impact
of the COVID-19 pandemic on QOL of students was associated
with weight gain, consumption of harmful products, decreased
physical activity, and psychological disorders [9].

Over the past decade, many researches published
comparative characteristics of health and QOL of students
from different universities [10-22]. The most important factors
of students' QOL are material wealth, residential conditions,
family, nutrition, performance at the university, and position
in society. For young people attending educational institutions,
QOL is determined by the specifics of their studies, gender,
and curriculum. University students have low mental health
indicators [11]. The level of physical activity has a positive effect
on QOL [12]. The students of the sports university have a high
self-assessment of health.

Medical students exhibit QOL lower than in the general
population [13]. In particular, young people studying at non-medical
faculties of universities of Voronezh and Sakhalin regions
have higher QOL than medical students in the same areas,
and underestimated state of health translates into improper
control over it [14-16]. Only 12.3% of the surveyed students
of I.M. Sechenov First Moscow Medical University have
the QOL assessment at a high level [17].

As a rule, male students have higher QOL score than
their female counterparts, as shows by surveys conducted
at the Medical Institute of the RUDN University, Khanty-
Mansiysk State Medical Academy and the Medical Institute
of Surgut State University [18-20].

Study [21], conducted at the Siberian Medical University,
provides data on how QOL changes depending on the year, with
second and third year students being fairly dissatisfied therewith,
and this indicator starts to go up from the fourth year only.

The quality of life of students is negatively affected
by such factors as bad habits, high academic workload, intense
stress associated with the studies and exams, irrational daily
routine, low physical activity, financial and housing problems
[13, 21-283]. Accordingly, improvement of the general state
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of health resulting from adherence to the healthy lifestyle
patterns can raise QOL. Health-saving technologies aimed
at creating optimal hygienic and psychophysiological conditions in
the higher educational institution environments aid in making the
students' QOL better.

This study aimed to compare QOL and lifestyle of medical
and non-medical students of Voronezh based on the data collected
with the help of the SF-36 survey and the Health-Promoting
Lifestyle Profile (HPLP) questionnaire.

METHODS

The study involved students from three higher educational
institutions: Burdenko Voronezh State Medical University
(VSMU), Voronezh State University (VSU), and Voronezh
Branch of Plekhanov Russian University of Economics (PRUE);
its timeframe was from February to May 2024. The participants
were 262 students aged 18 10 25, 79 (30.2%) male and 183 (69.8%)
female. The distribution by educational institutions was as follows:
VSMU — 146 students (55.7%), VSU — 41 students (15.7%),
PRUE — 75 students (28.6%). The results were divided
by specialization, first group including VSMU students (medical),
second — VSU and PRUE students (humanitarian).

To assess QOL, we used the SF-36 (Short Form Health
Survey) Medical Outcomes Study Questionnaire, which
reveals the overall well-being and degree of satisfaction with those
aspects of human life that affect the state of health [3].
The questionnaire consists of 36 items grouped into eight
domains: physical functioning (SF-36/PCS/PF), role physical
(SF-36/PCS/RP), bodily pain (SF-36/PCS/BP), general health
(SF-36/PCS/GH), vitality (SF-36/MCS/V), social functioning
(SF-36/MCS/SF), role emotional (SF-36/MCS/RE), and mental
health (SF-36/MCS/MH). These domains support two summary
scores, Physical Component Summary (PCS) and Mental
Component Summary (MCS). The results are presented
as percentages from O to 100, where 100% correspond
to perfect health. The higher the scores by domains
of the questionnaire, the better is the self-assessment of a person's
health. There is a particularly close relationship between the said
self-assessment and SF-36 domains of physical functioning,
role physical, general health, and vitality. These domains
directly reflect the physical state and health-related limitations.
The fewer physical problems a person experiences, the better
is the resulting overall health assessment. Despite subjectivity,
self-assessment of health is of great practical importance,
as it helps to identify "hidden" health problems.

To assess the healthiness of the lifestyle, we used
the Health-Promoting Lifestyle Profile (HPLP) questionnaire,
which measures the multicomponent structure of healthy
lifestyle and includes 6 subscales: health responsibility (HPLP/
HR), physical activity (HPLP/PA), nutrition (HPLP/N), spiritual
growth (HPLP/SG), interpersonal relationships (HPLP/IR),
and stress management (HPLP/SM). High scores on all subscales
indicate that the respondent practices a mature health-promoting
behavior.

For statistical analysis of the data, we used StatTech v.4.2.7
(StatTech; Russia). Kolmogorov-Smirnov test and Shapiro-Wilk
tests enabled assessment of the conformity of quantitative
indicators to the normal distribution patterns. The values outside
normal distribution were described with the help of the median
(Me) and the quartiles (Q,—Q,). The data by category were given
in absolute values and percentages. For comparison of three
or more groups by the quantitative indicators with distribution
outside of the norm, we applied the Kruskal-Wallis test
and Holm-adjusted Dunn's test. The differences were
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Table 1. SF-36 results by specialization

Educational institution P
Indicators Categories
Me Q,-Q, n
medical specialty 95 85.00-100.00 146
SF-36/PCS/PF 0.06
humanitarian specialty 95 78.75-100.00 116
medical specialty 50 25.00-100.00 146
SF-36/PCS/RP 0.123
humanitarian specialty 75 47.25-100.00 116
medical specialty 7 57.00-100.00 146
SF-36/PCS/BP 0.203
humanitarian specialty 75 52.00-100.00 116
medical specialty 65 50.00-75.00 146
SF-36/PCS/GH 0.009*
humanitarian specialty 70 60.00-85.00 116
medical specialty 56 44.00-72.00 146
SF-36/MCS/MH 0.418
humanitarian specialty 62 44.00-73.00 116
medical specialty 33 0.00-100.00 146
SF-36/MCS/RF 0.020*
humanitarian specialty 67 33.00-100.00 116
medical specialty 75 50.00-87.00 146
SF-36/MCS/SF 0.987
humanitarian specialty 75 54.00-87.00 116
medical specialty 52.5 40.00-70.00 146
SF-36/MCS/V 0.048*
humanitarian specialty 60.00 40.75-70.00 116

Note: “ — significant differences in indicators (p < 0.05).

considered significant at p < 0.05. The study was carefully
planned to minimize errors and ensure high reliability of the data.

RESULTS

The SF-36 survey returned significantly different results
in several domains describing physical and mental components
of health: general health (PCS/GH), role emotional (MCS/RE),
and vitality (MCS/V). Table 1 gives the data from each domain
in percents, and the significant differences between the groups.

Among all the participants, medical students assessed
their general health (PCS/GH) worse than those attending
humanitarian faculties, with the median values being 65 vs. 70
points, respectively.

Role emotional (MCS/RE) domain also presented significant
differences: the median values were 33 points for future medical
professionals vs. 67 points for those learning humanitarian
sciences. It is possible that the latter have more opportunities
to express emotions and interact socially due to the specifics
of the educational process, which has a positive effect on their
emotional well-being. The low scores of the Burdenko VSMU
students may stem the part-time employment habitual among
them, which translates into shortage of free time and higher
levels of psychoemotional stress.

The vitality indicator (MCS/V) also turned out to have
higher values among students of humanitarian specializations:
the medians were 60 points vs. 52.5 points for medical students.
The differences here can be explained by more intense daily
routines of the latter combined with a lower level of physical
activity, both resulting from time constraints imposed by busy
schedules and the need to move between different university
buildings and medical organizations.

Thus, VSU and PRUE students rated their general health
(PCS/GH) and vitality (PKZ/ZHA) higher than students of medical
specialties.

Table 2 gives the results of the analysis of data collected
with the HPLP questionnaire. On the subscales PA, N, IR,
and SM, the results shown by medical and non-medical
students were significantly different.

The questionnaire showed that those attending humanitarian
faculties were more active physically then future medics:
the median values of this indicator were 20.5 points vs. 18 points,
respectively.

Nutrition was another matter the approaches to which
differed significantly: humanitarian faculty students scored
24 points on this subscale, while medical students had
23 points. This difference may probably be explained by the latter
lacking time for proper meals since they have to regularly move
from one university building to another.

In terms of interpersonal relationships, humanitarian
students also scored higher than those studying medicine:
the medians were 31 points vs. 29 points, respectively. This
difference may stem from a greater number of group tasks
and projects typical for humanitarian education, which help
develop communication skills and strengthen social ties.

On the stress management subscale, VSU and PRUE
students also scored more than VSMU students, 22 points
against 20 points, respectively. The probable reason behind
this difference is the curriculum at humanitarian faculties,
which includes disciplines aimed at developing stress tolerance
and emotional intelligence (for example, "Personality psychology
and its self-development"), and enables students to effectively
prevent the negative effects of stress associated with studying
at a university.

DISCUSSION

This study revealed significant differences in the QOL of students
attending medical and humanitarian faculties of Voronezh
universities. The data collected using the SF-36 questionnaire
show that the highest QOL assessment was given
by the humanitarian students from VSU and PRUE. Compared
to the values scored by medical students, they had better results
in the domain of health, role emotional (MCS/RE), and vitality.
The revealed differences in QOL are consistent with data
from other studies. For example, in the Sakhalin region,
non-medical students showed a higher QOL than those
specializing in medicine [15]. Medical undergraduates rate
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Table 2. HPLP results by specialization

OPUTMMHAJIbHOE NCCJTIEQOBAHVE

Educational institution P
Indicators Categories
Me Q,-Q, n
medical specialty 23 19.00-26.00 146
HPLP/HR 0.536
humanitarian specialty 23 18.00-27.25 116
medical specialty 18 13.00-21.00 146
HPLP/PA <0.001"
humanitarian specialty 20.5 16.00-28.00 116
medical specialty 23 19.00-26.00 146
HPLP/N 0.003*
humanitarian specialty 24 20.00-31.00 116
medical specialty 28 24.00-31.00 146
HPLP/N 0.273
humanitarian specialty 28.5 24.75-32.00 116
medical specialty 29 26.00-32.00 146
HPLP/IR 0.003*
humanitarian specialty 31 27.00-36.00 116
medical specialty 20 18.00-24.00 146
HPLP/SM 0.009*
humanitarian specialty 22.00 19.00-27.00 116

Note: * — significant differences in indicators (o < 0.05).

their emotional status, role functioning, and general well-being
extremely poorly [16]. According to the authors, the reasons
for such low scores should be looked for in the organization
of the studying process, problematic accommodation,
and suboptimal timetables. 1.B Ushakov, E.P Melikhova et al.
have reached similar conclusions, pointing to the heavy
weekly academic workload of VSMU students and its irrational
distribution through days and weeks [24]. In addition, medical
students have to use their breaks to travel from one facility
to another. Study [25] highlights the greater load on the part
of medical students compared to non-medical specializations.

Second questionnaire, HPLP, has also shown that
humanitarian students of Voronezh score higher on most
subscales (physical activity, nutrition, interpersonal relationships,
and stress management), which reflects a sufficient level
of awareness about their health, and mature behavior aimed
at preservation of health. Students of VSU and PRUE devote
more time to physical activity and proper nutrition. These
factors have a positive effect on their health, increasing QOL
[26]. Study [21] points to the lack of time for physical activity
among medical students.

Thus, the data from the two questionnaires reveal a lower
QOL among future medical doctors, and their lax attitude
towards the principles of healthy lifestyle. This may be due
to certain specifics of the educational process, the necessary
contacts with patients and part-time employment, as well
as poor implementation of psychological support programs
that are especially essential for medical specialties [22, 27,
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