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LETTER FROM THE CHIEF EDITOR

Dear colleagues,

We are delighted to announce a new academic journal, The Russian Hygiene Bulletin, co-founded by Pirogov Russian National
Research Medical University and Burdenko Voronezh State Medical University.

This monodisciplinary journal addresses the problems of hygiene, the main preventive medical science that studies the impact
of environmental factors on human health, work performance, life expectancy, the quality of life, and the health of future generations;
as a science, hygiene also seeks to design measures for creating a favorable environment for human well-being.

We anticipate to have our journal indexed with Russian and international databases and to provide a platform for authors to
share the key results of their doctoral and postdoctoral dissertations.

With a focus on prevention, it is only natural that our journal has joined the constellation of paper and digital scientific periodicals
of Pirogov University that publish research into clinical medicine, biomedicine, and ethics in medicine and biology. The editorial
board thank Denis V. Rebrikov, Dr. Sci. (Biol.), Provost for Research at Pirogov Russian National Research Medical University,
Professor of the Russian Academy of Sciences, for his help in the implementation of this project.

As scientists, we advocate the diversity of scientific journals. So, our primary task is to make the publication process author-
friendly and to ensure that published works are available to readers.

We are thrilled that the leading experts in hygiene have accepted our invitation to join the editorial board.

We invite our colleagues to collaborate with us, as we think that an exchange of opinions is the basis of any development.
We encourage submissions from hygiene researchers and are looking forward to suggestions and proposals on the evolution
of the journal.

We are open to constructive criticism and dialogue.

We hope that with your help our journal will become one of the leading scientific periodicals in the field.

Editor-in-chief, Milushkina OYu, Dr.Sci.(Med)
Deputy editor-in-chief, Popov VI, Dr.Sci.(Med)
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OBPALLIEHVE TTIABHOIO PEJAKTOPA

YBakaemble Konneru!

Mol pafbl COOBLLMTE O BbIMYCKE HOBOIO HAY4YHO-MPaKTUHECKOrO »XXypHana «POCCUIACKIN BECTHUK MUMMEHDI», COyHPeaUTENIMN
koToporo senatoTcs GPrAQY BO Poccuincknii HaumoHabHbIN MCCNEA0BATENbCKUM MEOVLIMHCKIA yHBepCUTET M. H.W. Tvporosa
1 Orb0Y BO BOpOHEXCKMIA roCYAapCTBEHHBIN MEANLIMHCKAI YHUBEpCUTET UM. H.H. BypaeHko MuHmctepcTBa 3apaBooXpaHeH st
Poccuinckon ®epepaumn.

JKypHan MOHOTEMATUHECKMI, HaMpPaBEeHHbIN Ha PACCMOTPEHME HayYHbIX BOMPOCOB U MPOBAeM rmrneHbl — OCHOBHOW
MEOMLMHCKOM MPOMUNaKTUHECKON HayKK, U3yHatollen BAUSHNE (DakTOPOB Cpedbl ObUTaHWs Ha 300POBbE YenoBeKa, ero
pPaboTOCMOCOBHOCTb, MPOOOIKUTENBHOCTE U KA4YeCTBO >KM3HK, 300POBbe OydyLUMX MOKONEHUA 1 pagdpabdaTtbiBatoLlen
MeponpusaTUs, obecrnedrBatoLLVie BNaronpPUATHbIE YCNOBUS XXU3HEOEATENBHOCTU.

PasButre »ypHana nogpasyMeBaeT AanbHelllee NPOABVIKEHNE N VHOEKCALMIO B POCCUNCKMX 1 MEXOyHAPOOHbIX 6a3ax
OaHHbIX 1 BO3MOXHOCTb MyBGnmMKaumy OCHOBHbIX HayYHbIX Pe3yNsTaToB AUCCEPTALIMA HA COMCKaHME YHEHOW CTEMEHM AOKTOpa U
KaHauaaTa Hayk.

KypHan ¢ npodhunakTUHeCKom HampaBneHHOCTBIO IOMMYHO BAWIICS B MIEAdy HaY4YHbIX 1 HAyHYHO-MPaKTUHECKNX MEPUOONYECKIX
130aHVI, B TOM YUCNE SAEKTPOHHbIX, BbimyckaeMbix PHUMY nm. H./. TMnporosa, 06beanHALLMX PasnnyHbie HanpaBneHns
KIIMHNYECKOW MEeAVLIMHBI, BUOMEONLIMHCKMX NCCNeaoBaHNA, 3TUYECKMX BOMPOCOB B MeauLmMHe 1 bronorum. PegakumoHHas
KOoNnernst >xypHasna 6arogapyT 3a MOMOLLb B MOATOTOBKE Y peanmsaumn HOBOrO U3AATENBCKOrO Hay4YHOro MpoeKTa MpopeKkTopa
no Hay4Hon padtote PHAMY um. H.W. Muporoea, npodeccopa PAH, o.6.H., npodeccopa PAH [1.B. Pebpvikosa.

[1ns Hac Kak y4eHbix, Hanm4ve BbiIbopa ansTePHATUBHBIX HAyYHbIX XXYPHAIOB B MHTEPECYIOLLEN 06MacT Hay4HbIX 3HaHWIA
SABNSETCS XKenaembiM. /IMEHHO MO STOM NpUHMHE Hallia OCHOBHASA 3a4adva Kak nsgarenert — obecneynTb asTopam, MyonmKyroLLVMCS
Y Hac, yOOOHbIE YCNOBUS Pa3MELLIEHVA PE3YNBTATOB CBOMX Hay4HbIX PabOT, BO3MOXXHOCTb AOCTYNa K Ny6ankaumsm ois yitatenen.

Papgpl, 4TO B COCTaBe pefakLIMOHHOIO COBETA HALLIEro »KypHaa Janm cornacue paboTatb BeayLye yHeHble B 06nacTu r’MreHsbi.

MbI npyrnawaemM K COTRYOHNYECTBY BCEX CBOUX KOMJEN, cyMTas OOMEH MHEHWUSIMA OCHOBOW ANt FOOOr0 MOCTynaTenbHOro
passuTua. MNpurnawaem BCEX, 3aHUMAIOLLIMXCS U3YYEHNEM TUMMEHNYECKNX MPOOMeM aBTOPOB Hay4HbIX UCCNEenoBaTeNbCKMX
paboT, HaNpPaBNsATb CBOV CTaTbK, & TaKKe NPeOJIOKEHNS MO COBEPLUEHCTBOBAHWIO XXypHasa 1 ero AasbHenLLEMy pas3BuTuio.

KOHCTRYKTUBHYIO KPUTUKY MPUBETCTBYEM 1 BCErAa roTOBbI K ANaOry.

PaccuntbiBaem, 4TO ¢ Ballen noMoLpto Hall »KypHan CTaHET OAHUM U3 IMANPYHOLIMX NEPUOANHECKNX HAYYHbIX M3OaHU B
obnacTu rmrneHsb.

TnasHb pegaxkTop, A.M.H. O.F0. MunylukvHa
BamecTutens rmaBHOro peaakTopa, A.M.H. B./. Nonos
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ORIGINAL RESEARCH

READINESS OF STUDENTS OF A MEDICAL UNIVERSITY TO USE DISTANCE LEARNING TECHNOLOGIES
Milushkina OYu', Popov VI?, Skoblina NA'& Markelova SV', Fedotov DM?, levieva OV!

" Pirogov Russian National Research Medical University
2 Burdenko Voronezh State Medical University
3 Northern State Medical University

This study aimed to assess the readiness of students of a medical university to use distance learning technologies. For the purpose, specialists of the Department
of Hygiene of Pediatric Faculty at the Pirogov Russian National Research Medical University developed online questionnaires. The study involved 508 people
studying at the Pirogov Russian National Research Medical University and the Northern State Medical University. The data obtained were processed with Statistica
13.0. Forty-five percent of the respondents stated their electronic device use skill was "high", while 53% considered it to be "basic". Seventeen percent of the
students noted that they were stressed out. Following factors could have caused the stress reactions: 22.0% of the respondents reported worsened interpersonal
relationships with their fellow students, 23.4% saw their relations with professors deteriorating, 13.0% noted their health has gone worse. The most common
(91.9% of cases) learning quality control method applied relied on online tests. In 41.5% of cases, the tests were followed by an interview with the professor. This
pattern of learning quality control was appreciated by 74.4% of the respondents. The score given by the respondents to the teaching staff for their performance was
3.9 = 0.04 points out of 5; the total number of negative opinions given was 30.0%. The study revealed medical university students to be highly ready to use distance
learning technologies. Careful attention should be paid to identifying individuals who have difficulties with adapting to the use of distance learning technologies, as
well as to work aimed at development of students' health preservation competencies that are useful in both in-person and distance learning scenarios.

Keywords: students, electronic devices, distance learning

Author contribution: Milushkina OYu, Popov VI, Skoblina NA — scientific guidance, writing an article; Markelova SV, Fedotov DM, levleva OV — collection of
material, statistical processing, literature analysis.

Compliance with ethical standards: This study was approved by the LEK Pirogov Russian National Research Medical University (Protocol Ne 203 dated
20.12.2020). Voluntary informed consent was obtained for each participant. The online survey for the adult population was conducted on a voluntary basis using
an online service. The conducted research does not endanger the participants and complies with the requirements of biomedical ethics.
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FOTOBHOCTb OBYYAKOLLMNXCA MEONLIMHCKOI O BY3A K UCIMOJ1Ib3OBAHUIO ANCTAHLIMOHHBIX
OBPA3OBATEJIbHbIX TEXHOJIOMN

O. tO. Munywkmna', B. W. Monos?, H. A. CkobnuHa' B2 C. B. Mapkenosa', 1. M. ®epotos®, O. B. Vesnesa'

T POCCUIACKNI HALWIOHANBHBIN UCCNEeLoBaTeNbCKU MEAVLIMHCKI YHUBEPCUTET UMeHn H. . Muporosa, Mocksa, Poccust
2 BOPOHEXCKUI TOCYapCTBEHHbIN MEAVLIMHCKMIA yHMBepcuTeT M. H. H. BypaeHko, . BopoHex, Poccus
3 CeBepHblii rocyAapCTBEHHbI MEANLMHCKAIA YHUBEPCUTET, . ApXaHrensck, Poccust

Llenbto nccnepoBaHvs SBAsnack oLeHKa roTOBHOCTI 00yHatoLLMXCS MEOVLIMHCKOrO By3a K MCMOMb30BaHWIO AVCTaHLMOHHBIX 06pa3oBaTesibHbIX TEXHONOrMiA. [Ans
3TOro COTPYAHMKaMM kaheapb! rnreHbl neguaTpudeckoro dakynsteta PHAMY M. H.A. Minporosa 6binn paspaboTaHbl ONPOCHNUKM, PpacrpocTpaHsiemMble Yepes
OHNainH-cepsuC. B nccnepoBaHy npuHanm ydactvie 508 denoek, obydatowmxest 8 PHAMY um. H.A. Muporosa n ®rB0Y BO CIMY. Cratuctnyeckas obpaboTka
NMPOBOAMACH C 1cnonb3osaHreM Statistica 13.0. 45% OMPOLLEHHbIX OLEHWM CBOW HaBbIK MCMOMB30BAHNS SNIEKTPOHHBIX YCTPOWCTB Kak «BbICOKUM» 1 53% Kkak
«6a30Bbi». 17,0% 0b6yHatoLLWIXCS OTMETUIMM, YTO UCTIbITBIBANN COCTOSIHWE CTpecca. Bo3MOXXHbIMU MPUYMHAMUN CTPECCOBbIX PeakLnii MO CTaTb CreayioLLmve
haxTbl: Y 22% ONPOLLUEHHbIX YXYALWNINCH MEXIMHHOCTHbIE OTHOLLIEHNST MEXXAY COKYPCHMKamK, y 23,4% yxyawmnmch OTHOWeEHMS ¢ npenopasatensmuy, 13,0%
OTMETUAN YXYALLEHNE COCTOAHUS 3A0POBbA. B KadecTBe (hopMbl KOHTPOMA KavecTBa YCBOEHUA 3HaHWI, Havbonbluee (B 91,9% cnydaes) pacnpocTpaHeHve
MOMYYN OH-NalH TECTOBbI KOHTPOSb, KOTOPLIN B 41,5% cny4vaes 6bin LOMONHEH YCTHBIM cobeceoBaHneM ¢ npenofasateneM. 74,4% onpoLleHHbIX Okasanicb
[0BOMbHbI YOPMON KOHTPOSS 3HaHM. PaboTy npodeccopcko-npenofaBartesisCKoro coctaBa PecroHaeHTbl oueHnnm Ha 3,9 + 0,04 13 5 BO3MOXHbIX, obLLiee
YMCNO HeraTuBHbIX oLeHOK cocTaBuno 30,0%. Moka3aHa BblICOKas rOTOBHOCTb OOYyYaloLLMXCSH MEAMLMHCKOrO By3a K MCMOMb30BaHMIO AUCTAHLMOHHBIX
obpazoBaTesbHbIX TEXHONOMMIA. MprcTanbHoe BHUMaHNe LOMKHO ObiTb YAENEHO BbISBNEHWUIO MWL, UMEOLLMX TPYAHOCTY C afanTaumein K Ncrnonb3oBaHno
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The widespread integration of distance learning technologies
into educational processes at various levels, including medical
personnel training, is regulated by the Federal Law 273-FZ of
December 29, 2012 "On Education in the Russian Federation"
and Order of the Ministry of Education and Science of the
Russian Federation of August 23, 2017 "On approval of
e-learning, distance learning technologies application
Procedure followed by educational institutions in the context of
their primary activities" [1-2].

Distance learning offers a number of indisputable
advantages, like the possibility of choosing the time and pace of
learning, which is especially relevant to asynchronous curricula
models. However, there are also some risks associated
therewith. The most prominent of them are risks of students'
physical and mental health deterioration resulting from
improper organization of the educational process. Therefore,
it is the task for higher education institutions to develop health
preservation competencies of students and encourage them
to lead a healthy lifestyle, including in the context of distance
learning [3].

The epidemiological situation of 2020 calls for thorough
consideration of the accumulated experience of distance
learning in medical universities, as well as appraisal of the
readiness of all educational process participants to implement
distance learning practices.

This study aimed to assess the readiness of students of a
medical university to use distance learning technologies and
learn their opinion of this form of education provision.

MATERIALS AND METHODS

Specialists of the Department of Hygiene of Pediatric Faculty
at the Pirogov Russian National Research Medical University
developed online (Google Forms) questionnaires enabling
assessment of readiness of the medical university students
to practice distance learning [4]. The specialists are certified
in General Hygiene, Hygienic Education, Hygiene of Children
and Adolescents, Epidemiology. The questionnaires
contained questions phrased to reveal the respondents' level
of awareness of the risk factors associated with distance
learning, specifics of organization of educational process
when studying in absentia, and learn their opinions of this
form of education provision.

The study involved 508 students (years 1 through 6) studying
at the Pirogov Russian National Research Medical University
and the Northern State Medical University. Eighty percent of
the respondents are female. The inclusion criteria were status
of a student, availability of a signed informed consent and a
correctly completed questionnaire. The exclusion criteria were
lack of the said status (not being a student), lack of a signed
informed consent and a correctly completed questionnaire.

This study was approved by the Ethics Committee of
Pirogov Russian National Research Medical University (Minutes
#203 December 20, 2020). Each participant signed a voluntary
informed consent form. The conducted study does not
endanger the participants and complies with the biomedical
ethics requirements.

Statistical processing of the data was enabled by Statistica
13.0 (StatSoft Inc.; USA).

RESULTS
As part of assessment of readiness of medical university

students to use distance learning technologies there were
developed three blocks of questions that allowed evaluating:
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1) their technical readiness (availability of electronic devices,
level of proficiency with information and communication
technologies);

2) their psychological readiness (presence of stressful
situations, rational self-organization of educational process,
motivation for learning, communication with colleagues,
professors, etc.);

3) their methodological readiness (respondents' satisfaction
with the education provision and learning quality control
methods applied at the universities).

The first block (technical readiness) revealed that 45%
of the respondents believe their electronic device use skill is
"high", while 53% consider it to be "basic". Only 2% of the
study participants rated their electronic device use skill as
"insufficient".

In 2020, distance learning was practiced for a long
period of time (several months), so 85.5% of the respondents
considered stationary electronic devices to be the most
convenient appliances therefor, with 83.1% owning a desktop
computer or a laptop and 70.5% using them to participate in
distance learning activities. The rest used mobile electronic
devices (smartphones, tablets) for the purpose.

As for the other distance learning prerequisites: 90.9% of
respondents had access to the internet, 83.1% had their own
stationary electronic device, 75.6% had a dedicated workplace,
and 63.2% had a separate room. Such a high proportion of
people with a separate room may be associated with the fact that
many students left dormitories for the places of their permanent
residence when COVID-19 restrictions were imposed.

Thus, the readiness of future doctors for distance learning
in terms of electronic device use skills and the prerequisites
therefor can be characterized as quite high.

As for the psychological readiness for distance learning,
it was established that 83% of the respondents were able to
quickly adapt to the new conditions. Only 4% of the respondents
failed to adapt to the discussed education practices, which
corresponds to the self-assessment of electronic device use
skill expressed by study participants.

Subjective scores given by the respondents when assessing
the level of stress during the distance learning period averaged
at 2.5+0.06 points out of 5. However, 17.0% of the students
noted that they experienced stress. Following factors could
have caused the stress reactions: 22.0% of the respondents
reported worsened interpersonal relationships with their
fellow students, 23.4% saw their relations with professors
deteriorating, 13.0% noted their health has gone worse.

The analysis of respondents' opinions of their daily regimen
during the distance learning period revealed deterioration
thereof in 37.0% of cases. Sixty percent of the respondents
noted that they had more free time. Half of the students stated
their preference for passive rest (reading, watching movies,
playing computer games), which did not contribute to health
preservation. Restriction imposed in most regions of the
country that prevented active recreation could have played
their part in this situation.

As for the methodological aspects of the distance learning
process, the analysis shows that 79.8% of the respondents
used Zoom and 46.9% relied on Skype. Thus, in the context
of synchronous curricula, the possibility of live communication
with the professors was preserved. Online lectures made up
72.2% of distance learning hours, 61.2% of cases evolved into
full-fledged classes and a third took form of online discussions
and consultations. In 64.0% of cases, duration of classes did
not increase. Overall, 70.0% of the respondents were satisfied
with presentation of the educational material.
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During the distance learning period, most (71.1%) future
doctors actively used online resources when preparing for
classes (downloaded books, referred to materials published to
the university website). As a result, according to 64.2% of the
respondents, their homework and preparing time has increased.
It should be emphasized separately that the students identified
a number of subjects that, in their opinion, cannot be studied
remotely: anatomy, histology, operative surgery, topographic
anatomy, and a number of clinical disciplines.

The most common (91.9% of cases) learning quality control
method applied relied on online tests. In 41.5% of cases, the
tests were followed by an interview with the professor. This
pattern of learning quality control was appreciated by 74.4%
of the respondents. The score given by the respondents to the
teaching staff for their performance was 3.9+0.04 points out
of 5; the total number of negative opinions given was 30.2%.

Thus, it should be noted that most respondents expressed
their positive opinion of using distance learning elements in the
educational process. The negative scores given by 13.2% of
the respondents may come from the difficulties with adaptation
to the new conditions, stress and the ways the professors have
organized the learning process in. In general, from the point of
view of effectiveness, distance learning scored 3.3+0.05 points
out of 5. Half of the respondents noted that in the conditions
of distance learning, it is necessary to teach hygienic practices
that pertain to the development of electronic device safe use
skills and health preservation.

DISCUSSION

Development of the education system, transition to the new
educational standards is associated with the continuously
growing requirements for level of qualifications of specialists
that have received higher education. This goal is achievable
provided the volume and speed of mastering the information
studied increase, same as the volume of work done by the
students on their own, and if distance learning technologies are
introduced to the educational process. Distance learning relies
on stationary and mobile electronic devices, the use of which
can have a negative effect on health of young people [5-8]. For
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HYGIENIC ASSESSMENT OF THE EFFECTIVENESS OF USING DISTANCE EDUCATIONAL
TECHNOLOGIES IN MEDICAL EDUCATION
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The aim of this study was to assess the impact of distance learning technologies (DLTs) on the daily routine and health of medical students during the COVID-19
pandemic. The questions included in the questionnaire were intended to measure the awareness of students about the risks associated with distance learning (DL),
elicit their opinion about the organization of the learning process and subjectively assess DL as such. The study was conducted in December 2020. It enrolled 508
medical students of Pirogov Russian National Research Medical University (Moscow) and of Northern State Medical University (Arkhangelsk). Statistical analysis was
performed in Statistica 13.0. For categorical variables, the significance of differences was assessed using Pearson’s chi-square test. Differences were considered
significant at p < 0.05. The analysis reveals that 80% of the respondents thought that DLTs were implemented effectively. The dynamics of academic performance
were used as an objective indicator of content assimilation. No significant differences were discovered in the academic performance of students before, during
and after the DL period. Although medical students are ready to use some elements of DLTs in the learning process, there is a need for introducing active teaching
methods, refining teaching strategies, perfecting teaching skills and teaching students competencies that can be used to maintain their health in the classroom
and in a distance learning setting.
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TMMrMEHNYECKASA OLIEHKA 3®®EKTUBHOCTU UCMOJIb3OBAHNA OANCTAHLUMOHHbIX
OBPA30BATE/IbHbIX TEXHOIOIMMA B MEOULIMHCKOM OBPA30OBAHUN

C. B. Mapkenosa', [I. M. ®egotos? =, A. B. Xpomosa?, O.B. Vesnesa’

T Poccuiickunii HaumMoHanbHbI MCcneoBaTenbCkuii MeanumMHeKnin yHueepcutet umM. H.W. Muporoea, Mockea, Poccus
2 CeBepHblil rocyaapCTBEHHbIA MEONLIMHCKUIA YHUBEPCUTET, ApXaHrensck, Poccus

Llenbto nccnenoBaHnst SBASiNACh rMrveHnyeckast oLeHKa MCnonb30BaHKs AMCTaHLMOHHBIX 06pasoBaTenbHbix TexHonormii (OT) obyHatoLLmMmMcs MEAULIMHCKOrO
BY3a B nepviog naHgemun COVID-19. Bbinn padpaboTaHbl aHKETbI, Copep»allme BOMpOCh! MO YPOBHIO MHAOPMUPOBAHHOCTH OByHatoLLmMXcs O drakTopax
pyicKa, CBsi3aHHbIX C NMPOBefAeHNeM ANCTaHUMOHHOMO 0bydeHus (LO), 06 opraHu3aumm negarornyeckoro npouecca B nepviog OO v cy6bekTuBHoOM olerke JO.
Viccneposanve nposeaeHo B Aekabpe 2020 ropa. B Hem npuHsinm ydactre 508 obydarowmxcs GrAQY BO PHVIMY nm. H.W. Muporosa n ®re0Y BO CrMy
(r. ApxaHrensck). Ctatnctndeckas 06paboTka AaHHbIX NMpoBefeHa ¢ ncnonb3osaHnem Statistica 13.0. CTaTMCTUHECKYIO 3HAYMMOCTb Pa3INHNA KA4ECTBEHHbIX
[aHHbIX OLIeHVBaNM C MOMOLLbIO KpUTepUst Xu-KBagpat MupcoHa. Kputnieckunii ypoBeHb 3Ha4MMOoCTI NpuHuMani npu p < 0,05. PesynTtatel CBUAETENbCTBYIOT
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The experience of delivering medical education through distance
learning technologies (DLTs) during the COVID-19 pandemic
which broke out in 2020 is yet to be understood. Although DLTs
have been proved to facilitate the learning process, there are
still doubts whether students and teachers are ready to use
DLTs on a regular basis [1, 2]. According to a recently published

meta-analysis, hybrid education, i.e. the combination of in-
person classroom instruction and online learning, results in better
knowledge assimilation by medical students in comparison with
purely in-person or purely online learning [3].

Maintaining and improving student health is a priority, so
the impact of DLTs on student health should be thoroughly

RUSSIAN BULLETIN OF HYGIENE | 1, 2021 | RBH.RSMU.PRESS



investigated. Higher education institutions play the leading
role in shaping the personality of tomorrow’s doctors and their
competencies, even when faced with the challenges of DL [4, 5].

The aim of this study was to assess the impact of DLTs
on the daily routine and health of medical students during the
COVID-19 pandemic.

METHODS

The Department of Hygiene (Faculty of Pediatrics, Pirogov
Russian National Research Medical University) designed an
online survey distributed via Google Forms [6]; the authors
of the survey were qualified in general hygiene, hygiene
education, hygiene of children and adults, and epidemiology.
The questions were intended to measure the awareness
of students about the risks associated with DL, assess the
organization of the learning process and elicit students’ opinion
about online education as such.

The study was conducted in December 2020 and enrolled
508 first to sixth year students of Pirogov Russian National
Research Medical University (Moscow) and Northern State
Medical University (Arkhangelsk). The mean age of the
respondents was 20.5 years; 80% of the respondents were
females. The study included students who gave informed
consent to participate and returned clearly and accurately
filled-in questionnaires. Exclusion criteria: not being a student,
no informed consent to participate, the questionnaire form filled
out incorrectly.

The study was approved by the Ethics Committee of
Pirogov Russian National Research Medical University (Protocol
No. 203 dated December 20, 2020). The study did not pose
any health risks for the participants and met the standards of
biomedical ethics.

Statistical analysis was carried out in Statistica 13.0
(StatSoft Inc.; USA). For categorical variables, the significance
of differences was assessed using Pearson’s chi-square test.
The effectiveness of DLT implementation was assessed using
regression analysis. Differences were considered significant at
p < 0.05.

RESULTS

The survey revealed that 98% of the respondents did not have
any difficulty using DLT because they were initially gadget-savvy
and their ICT (information and communication technologies)
skills were quite good.

When assessing the benefits of transitioning to DL, the
students indicated that they did not have to use public transport
and that DLTs were a time-saver (27 %); they also found they had
more time on their hands that could be spent on studies, sleep
(24.5%) and work (20%); 10% of the respondents underscored
the convenience of using ICT for learning and the high quality
of online lectures.

The downsides of DL included the lack of skill practice
(84.5%), declining motivation to study (15%), the absence of in-
person communication with faculty and other students (15%),
health problems (13%), and technical issues, such as the
availability of electronic devices, workstation-related problems,
problems with Internet access, poor ICT skills, etc. (5%).

When describing their daily routine and leisure activities
during the distance learning period, 60% of the respondents
reported they had more free time and 63% of the respondents
reported an improvement in their daily routine. Of those
respondents who had a part-time job (35.5%), 68.5% reported
that it was easier for them to combine work and studies during
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the distance leamning period. Faculty efforts were positively
recognized by 70% of the participants.

A medical student has to master a variety of very
complicated disciplines. So, the respondents were asked
to name subjects that could not be mastered through purely
online education. The list included anatomy, histopathology,
biochemistry, pathological anatomy, topographic anatomy,
emergency surgery, clinical subjects like internal diseases and
pediatrics. DL-related stress and adaptation difficulties were
reported by 17% of the respondents; 64.2% of the respondents
reported that it took them longer to do their homework during
the DL period.

The regression model (p = 0.017) describing the subjective
assessment of students’ emotional attitude to DL (values > 1
point designate positive attitude, values < 1 point designate
negative attitude) does not contain variables associated with
age, sex, year of study, academic performance, the ability to use
electronic devices, and technology requirements for distance
learning. The equation contains variables (1) associated with
the absence of stress during the transition to DL, appreciation
of the form in which learning materials were presented, and
relationships between peers and between students and faculty:

Y=0.73+0.22X1 + 0.18X2 + 0.09X3 - 0.21X4 - 0.12X5 —
0.14X6 (1), where

X1 is the absence of stress during the transition to DL;

X2 is the appreciation of the form in which learning materials
were presented (the high quality of online lectures and classes);

X8 is the opportunity to combine work and studies;

X4 is the negative impact on daily routine and less free time
due to spending more time on home assignment;

X5 designates a declining relationship between peers;

X6 designates a declining relationship between students
and faculty.

That said, the quality of distance learning implementation
can be inferred from the assessment of its effectiveness by
students. The regression model (p = 0.001) describing the
subjective assessment of DL effectiveness by students (values
>3 points indicate positive assessment) contains variables (2)
associated mostly with the organization of the learning process
and faculty efforts:

Y=276+0.13X1 + 0.21X2 + 0.22X3 - 0.14X4 — 0.19X5 —
0.14X6 (2), where

X1 is good health (self-assessment);

X2 is an improvement in daily routine and more free time;

X8 is the appreciation of faculty efforts;

X4 is difficulty adapting to DL;

X5 is a dislike of learning material presentation;

X6 is a dislike of knowledge assessment formats.

On the whole, 80% of the respondents thought that DLTs
were implemented effectively.

The subjective assessment of DLT implementation reflects the
student’s perception, in the first place. Anotherimportant indicator of
knowledge assimilation is the dynamics of academic performance.
We asked the respondents to evaluate their academic performance
before, during and after the distance learning period. The analysis
of the obtained data did not reveal any significant differences in the
dynamics of the learning process.

The number of students with excellent performance was
stable (7.7%+1.2%). The same was true for the respondents
with excellent or good performance (55.3+5.0%, 64.2+5.0%,
56.5+5.0%; p = 0.21). The proportion of students whose
performance was different from good or excellent (e.g.
satisfactory) remained unchanged, too. However, some
students reported poor academic performance during and
after the distance learning period. This can be explained by
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decreased motivation to study online, difficulty self-disciplining
and technical issues.

Of all students who had experienced DL, 78.7% said
they would prefer in-person classroom learning, with small
additions of DLTs. According to 66.7% of the respondents,
the combination of traditional learning formats and DLTs could
improve content assimilation. Only 9.8% of the students were
opposed to using DLTs in the learning process.

Thus, medical students are ready to use DLTs in the learning
process if they are not stressed, experience no adaptation difficulties,
do not suffer from declining relationships between each other and
faculty, and the learmning process is organized (to the greatest
possible extent) in a traditional manner (traditional presentation
of learning materials, traditional knowledge assessment formats,
having an opportunity to interact with teachers). About 47.8% of
the respondents mentioned the need for being able to use and
incorporating health-friendly technologies in the learing process.

DISCUSSION

DLTs involving the use of stationary and mobile electronic
devices that impact students’ health are a new element of the
learning process (7, 8, 9, 10].

Foreign publications have identified a number of problems
in teaching medical students. The integration of DLTs into the
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SIMULATION GAME TO EDUCATE MEDICAL STUDENTS ABOUT HEALTHY LIFESTYLE
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The aim of this study was to provide a rationale for and to assess the effectiveness of a simulation game in educating medical students who take a course in hygiene-
related disciplines about the healthy use of electronic devices. The game was designed by the Department of Hygiene and focused on teaching skills for healthy use
of ED. The game was a roleplay simulation, in which students played the role of doctors educating various populations (preschoolers, schoolers, college and higher
institution students) about good hygiene practices. The study recruited 220 healthcare workers and 256 medical students. Inclusion criteria: informed consent
to participate; submitting a properly completed questionnaire. Statistical analysis was conducted in Statistica 13.0. Of all the healthcare workers participating in
the study, 30.0% did not have skills for using electronic devices healthily. The students gave 6.1+0.09 points out of 10 to their commitment to a healthy lifestyle
and 5.6+0.12 points out of 10 to their willingness to educate their patients about healthy living. The proposed simulation game helps medical students to develop
universal and generic professional competencies needed to lead and promote a healthy lifestyle. The game improves motivation to study, ensures better visibility
of learning materials and opens up opportunities for creativity and initiative.
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OEJNTOBAA UT'PA KAK METO[, NOBbILLEHNA NHOOPMUPOBAHHOCTU OBYHAIOLLINXCA
MEONLUMHCKOIO BY3A O HABbIKAX 340POBOIO OBPA3A XXU3HU

O. tO. MunyuikuHa', H. A. Ckobnmna’, C. B. Mapkenosa' =, [1. M. ®egotos?, [. . Kamurep', O. B. Meenesa’, M. O. Casuyk’

T PocCuincKuii HaLmMOHabHbIA NCCRenaoBaTeNbCK MeanUMHCKIIA yHuBepcuTeT nmenn H. W. Muporosa, r. Mockea, Poccust
2 CeBepHblil rocyAapCTBEHHbIM MEANLMHCKAIA YHUBEPCUTET, . ApXaHrenbck, Poccust

Llensto nccnenoBanns SBASINOCH 060CHOBaHWE HEOBXOOAMMOCTU 1 OLeHKa 3PEEKTUBHOCTY MCMONB30BaHYIA AENOBOW UMPbl AN NOBbILLEHUST MHPOPMUPOBAHHOCTM
0ByHatoLLMXCs MeanumHCKoro BY3a o0 HaBblkax 3[0pOBOro 06pasa »uaHu Mpuy UCMOMb30BaHMM 3NEKTPOHHBIX YCTPOWCTB B pamKkax MpernofasaHvs AnCUMnamH
rurreHmn4eckoro npouns. Ha kadegpe rurveHbl negnatpudeckoro axynsteta PHAMY nm. H. W. Tuporoea paspaboTtaHa genosas urpa «dopMmpoBaHme
HaBbIKOB 6€30MacHOro MCMoNb30BaHWst AIEKTPOHHbIX YCTPOWCTB». [Jenosast urpa sBnseTcs «UMUTaLWOHHO-PONEBON», 0OyHatoLLWIECS UCTIONHSKOT POW «Bpadeit»,
KOTOPblE MPOBOAAT MMMMEHNHECKOE BOCMUTAHME AN KOHTUHIEHTOB PasnMyHOro BO3pacTa (AOLLKOMBHUKM, LLUKOMBHUKKM, oby4atoLmecs konnemken, BY30B).
B ncenepoBaHum npuHanm yqactne 220 MeguUMHCKX PaboTHUKOB 1 256 oBydatoLmxcs. Kputepun BKIKOYEHUSS — Hanmn4mne MHPOPMUPOBAHHOIO COrnacus,
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Simulations games are used in higher educational institutions
as an active learning technique for modeling professional
activities. A simulation game encourages its participants to look
for solutions to professional challenges, helps them to attain
educational goals and facilitates personal growth [1, 2].

In a simulation game, students are actively engaged in a
search for new information, but their teacher does not act as

the main source of information, although he/she guides and
controls the learning process. Importantly, a simulation game
involves thinking, action, speech acts, emotional and personal
perception, i.e. all types of activity a student should engage in
(3, 4].

In the past few years, educational programs for medical
students have been implemented amidst the transition to
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updated third-generation federal academic standards for higher
education. Some of them were approved in 2017 and 2018,
but most took effect in 2020. According to these standards,
a higher educational institution graduate is expected to have
a range of universal, generic and domain-specific professional
competencies. For example, a pediatric specialist is expected
to have expertise in hygiene allowing him/her to educate the
population about good hygiene practices and find solutions
to challenges associated with disease prevention. Besides, a
pediatric specialist is expected to have mastered a competency
in health protection (a universal competency UK-7) and healthy
lifestyle (a generic professional competency OPK-2) [5].

The Priority Project on promoting healthy lifestyle and
improving public health is to be implemented by 2025 [6]. The
project seeks to increase the number of Russian residents
leading a healthy lifestyle to 60% by 2025 and thus dictates the
importance of finding novel approaches to teaching hygiene-
related disciplines. The development of health protection
technologies is one of the goals of the Project for basic research
that will be implemented in Russia in 2021-2030 [7].

Simulation games have been used at our Department
of Hygiene (Faculty of Pediatrics, Pirogov Russian National
Research Medical University) since 2018. So far, the Department
has amassed some experience in educating its students about
the healthy use of electronic devices (ED); this experience
needs to be analyzed and summarized.

The aim of this study is to provide a rationale for and to
assess the effectiveness of a simulation game in educating
medical students who take a course in hygiene-related
disciplines about the healthy use of electronic devices.

METHODS

We started off by conducting a survey among 220 healthcare
workers from 19 Russian regions in order to assess their
awareness of health risks associated with ED. The staff of
the Department of Hygiene certified in hygiene education,
general hygiene, hygiene of children and adolescents, and
epidemiology had designed questionnaires distributed via
Google Forms [8]. The respondents were asked about the risks
associated with excessive use of ED and skills necessary to
use ED healthily. The following inclusion criteria were applied:
being a healthcare worker; a properly completed questionnaire.
Exclusion criteria: other occupation; the absence of a properly
completed questionnaire.

Having analyzed the questionnaires returned by the
respondents, we identified the major problems related to
the lack of skills allowing healthcare workers to use their ED
healthily. These data were used to design questions for the
simulation game.

In the second phase of the study, we recruited 256 second-
year medical students of the Faculty of Pediatrics. The game
offered to the students had been designed by the Department
of Hygiene and focused on teaching skills for healthy use of ED.
The game was a roleplay simulation, in which students played
the role of doctors educating various populations (preschoolers,
schoolers, college and higher institution students) about good
hygiene practices. Time allocated for the game was 90 min.

The game was played by 128 participants (the main
group). Classic teaching techniques were used in the control
group (n = 128). The following inclusion criteria were applied:
a student of Pirogov Russian National Research Medical
University; voluntary informed consent to participate. Exclusion
criteria: not being a student; failure to give informed consent
to participate. In addition, 5 teachers took part in the game as
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facilitators. The effectiveness of the game was assessed based
on the academic performance of the participants.

No human rights were violated during the study; the study
did not pose any danger to its participants and complied with
the principles of biomedical ethics formulated in the Declaration
of Helsinki and the European Council Directive 8/609 EC. The
study was approved by the Ethics Committee of Pirogov
Russian National Research Medical University (Protocol Ne 159
dated November 21, 2016 and Protocol Ne 203 December 20,
2020).

Statistical analysis was conducted using descriptive
statistics, the Mann-Whitney U-test, in Statistica 13.0 (StatSoft
Inc.; USA). Differences were considered significant at p < 0.05.

RESULTS

The respondents (healthcare workers) were asked to answer
a series of questions about the eye health of today’s children,
adolescents and young people; 65% of the respondents
described the vision of the younger generation as “satisfactory”
or “poor”. This suggests that healthcare workers realize there
is a problem.

When asked “How often do you take a break from the
screen when working with an electronic device?”, 41.8% of
the respondents said they took a break once every 30-60 min,
which meets the principles of good eye hygiene. Others said
they took breaks less frequently, and 19.1% of the respondents
admitted they did not take any screen breaks at all. Only 14.1%
of the respondents said they would not work on their ED in dim
lighting, adhering to the principles of good eye hygiene. But
35.5% of the respondents were ready to work in any lighting
conditions. Of all the respondents, 47.3% had an organized
workstation where they could use their ED. Others said they
could use ED in bed, etc.

About 40.0% of the respondents said they could not spend
a single day without ED. At the same time, the rest reported
they could eliminate ED from their daily activities at least once a
week, for example at the weekend. For healthcare workers, the
primary source of information about healthy lifestyle was the
Internet (55.9%), professional literature (47.7%), and colleagues
(80.5%); 6.4% of the respondents were not interested in healthy
lifestyle.

To improve their health, most of the respondents avoided
unhealthy habits (55.5%), ate healthily (41.4%) and maintained
a work-rest balance (35.90%); 15.9% of the respondents
did nothing to improve their health. Considering the obtained
figures, we conclude that about 30% of healthcare workers do
not know how to use ED healthily.

Thus, a lot can be done to educate future healthcare
workers about the risk factors associated with ED and healthy
lifestyle while they are still students. Commitment to a healthy
lifestyle would indeed be an inspiring example to their patients.

That said, students gave 6.3+0.09 points out of 10
to the health risks of ED, 6.1+0.09 points out of 10 to their
commitment to a healthy lifestyle and 5.6+0.12 points out of
10 to their willingness to educate their patients about healthy
living. This suggests the importance of including the proposed
simulation game Skills for healthy use of ED in the learning
process.

Based on the obtained data, we identified the main
problems associated with the use of ED to be included in
the simulation game: work-rest balance, lighting conditions,
workstation organization. Visuals for the simulation game
included posters, memos written by the students, information
on the prevention of risks associated with technical and
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audiovisual characteristics of ED (EM field, air ionization,
screen size, screen brightness, etc.), indoor environment in the
room where ED are used, workstation ergonomics, work-rest
balance, information about prophylaxis and rehabilitation for
those whose sight is already declining (the recommendations are
available on the official websites of the National Medical Research
Center for Therapy and Preventive Medicine, the Center for Public
Hygiene Education of Rospotrebnadzor and other organizations
working in the field of preventive medicine. So, the players learnt
to use Internet resources developed by the leading experts that
provide information on various aspects of learning and promoting
a healthy life style among different populations.

The analysis revealed that our simulation game had
improved the students’ motivation to study. In the main
group, the students received 9.8+0.07 points out of 10 for
their academic performance during the class, whereas in the
control group, the students received 8.9+0.08 points out of 10
(o = 0.001).) Besides, the players reported a subjectively better
understating of the visually presented information and said the
game gave them better opportunities for creativity and initiative.

DISCUSSION

ED are increasingly used by different groups of the population
at school, at work, and outside the workplace. This means,
the users should have skills allowing them to use ED safely
and healthily. Medical students are expected to develop these
skills as part of their competencies associated with promoting
a healthy lifestyle and protecting public health [9-12].
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SPECIFICS OF THE DAILY TIME BUDGET OF VLADIVOSTOK HIGHER SCHOOL STUDENTS DURING
THE COVID-19 PANDEMIC

Gritsina OP B9, Yatsenko AK, Trankovskaya LV, Tarasenko GA, Istomin SD
Pacific State Medical University, Vladivostok, Russia

In 2020, the spread of the new coronavirus infection made the education system change significantly, the changes emergency by nature. This could not but
affect lifestyle and health of students. This report presents the results of an investigation aimed at studying (hygienic assessment) the peculiarities of the daily time
budget of Vladivostok students in the context of the COVID-19 pandemic. Six hundred and thirty four students (years 1 through 4, aged 18 through 24) filled the
questionnaires and thus reported on their educational activity, sleep, physical activity, nutrition. It was found that smartphone was the favorite e-learning tool among
the respondents, with 5.84+0.93% of them having it is the only means of communication. Distance learners, compared with those studying in-person, significantly
more often exceeded hygienic recommendations prescribing time limitations for continuous work with a computer/laptop (39.39+2.21% versus 28.47+3.76%
Xx?=5.69, p=0.018). Also, the former have significantly more often exceeded the 7-8 hour night sleep time (15.92+1.65% versus 6.94+2.12%, x?=7.49, p=0.007) ...
It was established that among students studying online there were significantly fewer people eating once (9.8+1.34% versus 24.31+3.57%, x°=20.59, p<0.001) and
shortly before sleep (52.24+2.26% versus 64.58+3.99%, x?=6.85, p=0.009). Distance learners significantly more often went for a walk than those who attended
full-time classes (56.73+2.24% versus 29.86+3.81%, x?>=8.32, p=0.004). Thus, distance learning allowed continuing the educational process itself, however, it
changed the usual regimes and forced redistribution of the time costs.
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OCOBEHHOCTHU CYTOYHOIO BIOAXKETA BPEMEHW OBYHAIOLLINXCA BY30B I. BNTIAONBOCTOKA
B NEPUOA NAHOEMWKA COVID-19

O. M. TpuumHa B9, A, K. Auenko, J1. B. Tparkosckas, I. A. Tapacerko, C. [. VIcToMuH
TxoOoKeaHCKMIN roCyAapCTBEHHbIN MEVILIMHCK YH1BEPCUTET, I. Bnagmsoctok, Poccus

B 2020 r. B cBA3M C pacnpoCTPaHEHNEM HOBOW KOPOHABUPYCHOW MHAEKLMM CcTeMa 06pasoBaHis npeTepnena CyLLEeCTBEHHbIE N3MEHEHWS, KOTOPbIe HOCUM
9KCTPEHHDBIN XapakTep, YTO He MO0 He cKa3aTbCs Ha 06pase XMU3HW, a Takxe, 300poBbe 0byvatoLmxcs. MNpencTaBneHbl pesynsTaTbl UICCNEefOBaHUs MO
IMrMEHNYECKON OLIEHKE OCOBEHHOCTEN CyTOYHOro BlofpKeTa BpeMeHn CTyaeHToB BnagmBocToka B ycnosusx naHaemu COVID-19. MeTofom aHKeTpoBaHus
NMPOBEAEHO N3YyHeHWEe peximMa yHeOHOM OesTeNnsHOCTU, CHA, ABUraTeNbHOM akTUBHOCTU, MUTaHus y 634 obydatolmxcs 1-4 KypcoB B Bo3pacTe 18-24 ropa.
YCTaHOBNEHO, YTO U3MOONEHHBIM CPEACTBOM 3MIEKTPOHHOIO 0OYYeHUst Y PECMOHAEHTOB Obll cMapTdoH, a ans 5,84+0,93% unccnefyembix OH SBASNCA
€0MNHCTBEHHBIM MPEAMETOM KOMMYHMKaLmn. OnpeneneHo, 4To obyvaroLmecs ANCTaHLUMOHHO 3HAYVMO Yallle NpeBbILLany MMrneHnyYecKne pekomeHaaumm
Mo NPOAO/HKUTENIBHOCTU HEMPEPbLIBHOM Pab0Thl C KOMMBIOTEPOM/HOYTOYKOM, B CPaBHEHUW CO CTYAEHTaMU, HaXOAALLUMMUCS Ha TPAAULMOHHOM O6yYeHnn
(39,39 + 2,21% npotue 28,47 + 3,76% x* = 5,69, p = 0,018), a Takxe 3Ha4MMO Yallle NPEBbILLIANM BPEMEHHOW PErfiamMeHT HOYHOro cHa B 7-8 Yacos (15,92 + 1,65%
npotvB 6,94 + 2,12%, x* = 7,49, p = 0,007). OnpefeneHo, 4To cpean CTYAEHTOB, HAXOAALLMXCS Ha OHMaH 0By4eH, BbIN0 3HAYUMO MEHbLLE NFOAEN, MUTAOLLMXCS
opHoKpaTHO (9,8 + 1,34% npotvs 24,31 + 3,57%, x* = 20,59, p < 0,001) 1 Hezaponro fo cHa (52,24 + 2,26% npotue 64,58 + 3,99%, x* = 6,85, p = 0,009).
OB6Hapy>eHo, YTO 0By4atoLLMECS ANCTAHLIMOHHO 3HAYMMO Yallle COoBepLUan NPOoryski, Yem noceLlasLuve 3aHsaTus 04Ho (56,73 + 2,24% npoTue 29,86 + 3,81%,
X2 = 8,32, p = 0,004). VTaK, AnCTaHLWIOHHOEe 06pa30BaHyie MO3BOAMIO He MPepbiBaTb YHeOHbIM MPOLECC, OAHAKO, Crocob 00pa3oBaHs COMPOBOXAAICS N3MEHEHNEM
MPUBbIHHBIX PEXNMOB 1 NMepepacnpeneneHs BpEMEHHbIX 3aTpar.
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Modern society holds person as the most valuable entity, and
person, human being, is the main beneficiary of the country's
socio-economic growth and development. For every person, the
necessary components of a full life are comfortable conditions
of existence and the possibility of self-fulfilment, i.e., active and
personal realization of one's creative, intellectual and spiritual
potential. Therefore, one of the most acute problems in the world
today is the creation of conditions for successful socialization and

full-scale development of the younger generation in the context
of its education. And, as is well known, improving the quality
of education ensures a constant and sustainable improvement
of mental and somatic health of the country's population. The
health preservation skill should be trained in students at the
higher school establishments they go to [1-5].

In March 2020, all subjects of the Russian Federation
announced the self-isolation regime due to the spread of the
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new coronavirus infection. As a result thereof, educational
establishments switched to distance learning. In this connection,
preservation of health of student youth became one of the most
urgent tasks for the society. In today's world, with its lack of
social, economic and political stability, this population group
experiences the greatest negative effect from the environment
and cannot always adapt to new, changed conditions of living,
studying, and high mental stress. The studies conducted during
this period show that the transition of universities to teaching
and working with students online triggered emergence of
innovative education provision methods and affected health of
the future specialists. Thus, during the COVID-19 pandemic,
health deterioration manifestations such as burnout syndrome,
depression and anxiousness, as well as somatic symptoms,
were identified in university students from different countries
[6-12]. Such studies were never conducted in our region. The
outlined circumstances determined the purpose and objectives
of this study.

The purpose of this investigation was to study the daily
time budget of Vladivostok higher school students during the
COVID-19 pandemic.

MATERIALS AND METHODS

This was a prospective cohort study. A specially developed
questionnaire was offered for filling to Vladivostok higher school
students. The material was collected in October and November
2020. In total, 634 students of years 1 through 4 and ages 18
through 24 took part in the survey, 362 female and 272 male.
The questionnaire contained questions about their patterns
of educational activity, sleep, physical activity, nutrition. We
analyzed the priority activities implying use of electronic means
of communication (EMC) by students, the frequency and mode
of use of various gadgets. The obtained data were processed
applying the parametric and nonparametric analysis method.
We calculated the mean values (M), standard errors of the
mean (m), mean square (standard) deviations (o), relative values
(P), errors of relative values (mp); in the comparative analysis of
the studied indicators, Student's t-test and Pearson's criterion
X2 were used; to study the relationship of features, Pearson
correlation test (), Spearman rank-order correlation coefficient
(R) were carried out and calculated. The study checked
statistical significance of the obtained coefficients, indicating
the achieved level of significance (p) and the actual value of the
criterion. Statistical processing of the obtained materials relied
on the Statistica 10.0 software package run under Windows
2010 operating system [13].

OPUTMHAJIbHOE UCCJIEQOBAHNE

RESULTS

The analysis of educational activities showed that in this time
period, students of Vladivostok universities studied relying
on distance learning technologies (DLT). In this manner,
27.13+1.77% of respondents had a third of the classes relying
on DLT, for 18.3+1.54% DLT enabled half of the disciplines,
17.03+1.49 had more distance lessons than in-person classes
and 15.14+1.42% studied with the help of DLT exclusively.
In-person classes only were given to 22.71+1.66% of the
respondents.

To master the disciplines, the students used the following
EMGCs: computer — 29.34+1.81%, laptop — 44.32+1.97%,
tablet — 12.78+1.33%, smartphone — 13.56+1.36 %. The
duration of the use of gadgets for educational purposes was
3.89+1.17 hours. For students taking DL classes, this indicator
was significantly higher than for those who attended in person
(56.17+1.12 hours versus 2.08+0.97 hours, respectively, t=2.09,
p=0.037).

At the same time, the study participants used gadgets
not only for educational purposes. It was determined that
the most popular (with the exception of use for educational
purposes) type of activity enabled by EMCs among the
respondents was communication in social networks
(90.22+1.18%), followed by watching video and listening to
music (72.24+1.78%), reading fiction (44.79+1.97%) and
playing online computer games (18.61+1.55%). The EMC
of choice was smartphone. Absolutely all university students
used one every day for any purpose. It should be noted
that only for 5.84+0.93% of the respondents a smartphone
was the only means of communication, while the majority of
respondents (63.56+1.91%) used another gadget on a daily
basis, 19.09+1.56% had two devices and 11.51+1.27 —
three gadgets. Table shows the preferences of respondents
in choosing EMCs for various types of activities.

For survey participants, the total duration of use of various
EMCs per day was 6.12+1.87 hours. However, a comparative
analysis did not reveal significant differences in screen time
between students studying with the help of DLTs and those
studying in person (6.31+1.75 hours versus 5.34+1.49 hours,
p>0.05). At the same time, it was established that distance
learners, compared with those studying in-person, significantly
more often exceeded hygienic recommendations prescribing
time limitations for continuous work with a computer/laptop
(839.39+2.21% versus 28.47+3.76% x*=5.69, p=0.018).

The average nighttime sleep duration among the students
was registered at 6.94+1.41 hours. The duration of night sleep

Table. Preferences of Vladivostok higher school students in choosing EMCs for various types of activities

Number of students preferring EMCs by type of activity
Electronic Learning the educational . ) . .
means of A . Social media Watching movies, . .
o material, preparing for L ) ) ) Computer games Reading fiction
communication communication listening to music
classes
(EMC)
Abs. P+ m, % Abs. P+ M, % Abs. P+ m, % Abs. P+ m, % Abs. P+ m, %
Computer | 186 | 29.34+1.81 24 | 42:084 56 | 12.23+153 49 4153+ 454 | O 9adget was not used
for this activity
Laptop 281 44,32 £1.97 48 | 8.39+1.36 247 | 53.92+2.33 41 34.75 + 438 | N0 9adget was not used
for this activity
Tablet 81 12.78 £ 1.33 116 | 20.28 + 1.68 63 13.76 + 1.61 28 23.72 + 3.92 164 57.75 +2.93
Smartphone | 86 13.56 + 1.36 384 | 67131196 | 92 | 2000:1.87 | NOYaAgetwas not used 72 25.35 + 2.58
for this activity
3 no gadget was not used no gadget was not no gadget was not used no gadget was not used
E-book for this activity used for this activity for this activity for this activity 48 16.9+222
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was sufficient and amounted to 7-8 hours for 44.79+1.97%
of students, 41.32+1.96% of the respondents slept less than
7 hours and 13.88+1.37% — more than 9 hours. Compared
to the students taking full-time classes, students who studied
remotely had significantly less often observed the nighttime
sleep limit of 7-8 hours and significantly more often exceeded
it (43.27+2.24% versus 52.78+4.16%, x*=4.06, p=0.04
and 15.92+1.65% versus 6.94+2.12%, x?=7.49, p=0.007,
respectively).

It was established that 50.79+1.19% of survey participants
had 3-4 meals a day every day, 36.12+1.91% had 2 meals
and 13.09+1.39% ate once a day only. About half of the
respondents (44.95+1.98%) had dinner less than 2 hours before
bedtime, and 74.29+1.74% of the study participants regularly
noted 5-6-hour pauses between meals. Comparative analysis
revealed that among distance learners there were significantly
fewer people eating once (9.8+1.34% versus 24.31+3.57%,
x?=20.59, p<0.001) and shortly before sleep (52.24+2.26%
versus 64.58+3.99%, x?=6.85, p=0.009).

Study participants stayed out in the fresh air for 2.21+0.37
hours every day. In 49.37+1.99% of cases, this stay
was associated with the need to move to an educational
institution and/or work. It was found that students relying on
DLT significantly more often walked in the open than their
peers who attended classes in person (56.73+2.24% versus
29.86+3.81%, x?=8.32, p=0.004). The motor activity of the
interviewed students was 5482.98+240.27 steps per day.

Correlation test has shown a significant and direct link
between the share of classes attended online and the general
length of use of EMCs by the students (R=0.16, p=0.03), more
specifically, use of EMCs for educational purposes (R=0.21,
p=0.03), number of meals taken a day (R=0.18, p=0.01). Also,
a significant inverse correlation was uncovered between the
total gadget screen time and night sleep duration (=-0.17,
p =0.02).

DISCUSSION

The results obtained are consistent with those reported by
Russian and foreign scientists. In 2020, V.R. Kuchma et al. have
studied the characteristics of life and well-being of 5-11 year
schoolchildren in 79 regions of Russia, and found that during
the distance learning period, they mainly relied on smartphones
(73.1% of respondents), which consequently raised their
continuous screen time [1]. A number of researchers have
also pointed to the almost 2-fold growth of continuous screen
time in the context of DLT application. Scientists noted that
distance learning is associated with violations of the students'
daily routines, in particular, their patterns of sleep and nutrition,
which is also reflected in the data obtained through the present
study [2, 3, 6]. A study in Iran showed that, compared to the
working population of the country, medical students were
significantly more stressed, anxious and depressed, which
influenced quality of their night sleep and need for food [11].
[talian researchers surveyed the younger generation (18-35
years old) of the country's residents during the spread of the new
coronavirus infection; they reported increased screen time before
bed, longer night sleep, later awakening and poor quality of
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ACTUAL NUTRITION OF SCHOOL STUDENTS DURING DISTANCE EDUCATION IN CONNECTION WITH COVID-19
Tapeshkina NV'? B Koskina EV?, Pochueva LP?, Popkova LV?, Vlasova OP?, Sitnikova EM?

" Novokuznetsk State Institute for Further of Physicians, Novokuznetsk, Russia
2 Kemerovo state medical University, Kemerovo, Russia

Healthy diet has a complex protective impact on physical well-being, it ensures optimal functioning of all processes in the child’s body, especially during the
pandemic. To assess actual dietary intake in secondary school students during remote learning due to COVID-19 quarantine and restrictive measures. Descriptive
study aimed to assess actual dietary intake in 5th and 6th grade secondary school students aged 12-13 was carried out; the students lived in different mono-cities
of Kemerovo region, and their parents had approved their participation in the study. Actual dietary intake was assessed using the 24-hour dietary recall (n=40).
Comparison of the diet composition qualitative and quantitative characteristics was carried out based on the current sanitary regulations, as well as the latest
issue of the Federal Research Centre of Nutrition, Biotechnology and Food Safety guidelines. Insufficient intake of fish and seafood, eggs, milk and dairy products,
vegetables, fruit, and juices was revealed in children. The daily diet included excessive amounts of bakery products, pasta, sausage products, confectionery
products, and sugar. Energy value of the diet in secondary school students exceeded physiological requirements recommended during quarantine. The diet was
unbalanced in terms of micronutrient content: along with sufficient contribution of protein and carbohydrates to the total calorie value, the excessive amount of fat
together with insufficient amount of vegetable fat was detected. The eating pattern shaped during homestay lead to insufficient intake of micronutrients (vitamins
B1, B2, PP, A), as well as to imbalanced intake of phosphorus, calcium, magnesium, and sodium. The study has shown that the diet of secondary school students
staying at home due to quarantine does not confirm with healthy eating principles and is not rational in terms of the food product set.
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nuTanna (n = 40). CpaBHEHNE Ka4eCTBEHHbIX 1 KONMHYECTBEHHBIX XapakTepUCTUK COCTaBa MULLEBOrO PaLMoHa NPOBOAMIOCE Ha OCHOBaHUW AEACTBYIOLLMX
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Today, there is a difficult global epidemiological situation
due to spread of the novel coronavirus infection COVID-19.
Countries take a number of sanitary-epidemiological and social
measures to prevent the infection spread, from closure of social
institutions and restaurants to transfer of schoolchildren and
students to remote learning [1-3]. Numerous studies indicate
that any precarious situation (changes in daily routine, dietary
pattern, mode of study; the pandemic) may result in exertion
of adaptation mechanisms and decline in children's functional
capabilities [4-8]. Currently, adults must clearly understand that
the immune response to infection would be determined by the
family meal patterns and by the diet quality. After all, healthy
diet has a complex protective impact on physical well-being.
It underpins human vital activities ensuring optimal functioning
of all bodily processes [9]. Achieving a perfectly healthy diet
in adults and children is still a topical issue in our country.
However, the other risk factors associated with quarantine
measures cannot be excluded, such as uncontrolled access
of children to information and communication technologies,
diet violations in secondary school students, and insufficient
physical activity. Nutrition remains a major environmental
factor affecting the body's resistance to harmful environmental
conditions [10, 11]. Rational nutrition and balanced diet during
the pandemic of the novel coronavirus infection COVID-19
provide the human body with essential vitamins and minerals.
[t has been found that vitamins A, C, D, E, B2, B6 and B12,
folic acid, iron, selenium and zinc are essential to ensure the
body’s immunocompetence [12-15]. The foreign and national
studies show that inadequate essential micronutrient supply
results in reduced function of immunocompetent organs, as
well as in the increased risk of infection and complications.
During the pandemic, children must be provided with dietary
protection against harmful environmental conditions by means
of achieving safe and balanced diet at home based on the
child’s age-associated physiological needs.

To assess actual dietary intake in secondary school
students during remote learning due to COVID-19 quarantine
and restrictive measures.

Fifth- and sixth-grade secondary school students aged
12-13 studying in secondary general education institutions
(n = 40: 18 boys and 22 girls) were enrolled, who lived in different
cities of Kemerovo region, and whose parents had approved
their participation in the study. The randomly selected children
were assessed individually at home in the presence of one of
the parents using Zoom platform in October 2020. The novel
coronavirus infection epidemiological features were the reason
to use the Zoom platform. Inclusion criteria: age peculiarities,
belonging to a Slavic ethnic group, remote learning for at least a
week, existence of scales for weighting dishes or food products
at home; one of the parents staying at home during the day.
Children, who showed signs of acute respiratory disease during
the survey period, were excluded from the sample.

Actual dietary intake of the children staying at home
was assessed using the 24-hour dietary recall (24HR).
The questionnaire was completed throughout the week. The
rules for completing the children’s food diaries were previously
explained to parents, the “Album of Food Portion Sizes”
allowing one to determine the size of food portions consumed
by children was distributed [16].

The nutritional and biological value of the children’s diet was
evaluated in accordance with the existing regulations [17, 18].
In addition, the loss of nutrients during thermal food processing
was taken into account. The consumed set of food products
was compared with the set recommended by the Federal
Research Centre of Nutrition, Biotechnology and Food Safety to

POCCUINCKNIN BECTHUK TUIMEHBI | 1, 2021 | RBH.RSMU.PRESS

OPUIMHAJTIbHOE NCCJIEQOBAHNE

children staying at home because of self-isolation or quarantine
due to COVID-19 [19]. Statistical processing of the results was
performed using the Statistica 6.0 software package based
on the data distribution through calculation of the analyzed
indicators’ statistical characteristics (Me — median, 25;
75" percentile — interquartile range); p < 0.05 was considered
to be statistically significant.

Self-isolation and quarantine measures due to global
pandemic of COVID-19 modified the daily routine in both
adults and school-age children. When staying at home with
their children, the parents had to plan the food purchase
carefully, preferably for a long time. At the same time, they had
to create a meal plan, and to follow the family dietary pattern.
The enforcement of children’s self-isolation affects their level
of physical activity. The latter decreases significantly relative to
physiological needs in moving, and, as a consequence, results
in energy consumption reduction by 200-400 kcal/day and
more in children aged 3-18 [18]. However, parents do not take
this fact into consideration; the meal plan is created based on
the family dietary habits.

Regardless of the epidemiological situation, the child’s
diet should include all traditional food products. The study
results showed that the daily average food product set and the
children’s food intake during quarantine and self-isolation were
not optimal. Comparison of food product set calculations for
the children’s diet is presented in Table 1.

Stereotypes toward eating behavior are developed in
families. Both the choice between various food products and
food preparation are directly influenced by parents. Analysis of
the food product set during the pandemic revealed problems of
various food products consumption, typical for many Russian
families [4-6]. Overconsumption of pasta (by 140% of the
recommended dietary allowance), cereal grains and legumes
(by 28%), sausage products (by 173%), confectionery products
(by 64%), and sugar (by 68%) was detected in children during
self-isolation. Access to food products and the presence of
spare time allowed the children to make extra breaks for snacks
(sandwiches, cookies, slices, gingerbread, etc.). Furthermore,
the wait time between meals was reduced to 2.5-3 hours.

It is noteworthy that regardless of the recommended
sausage products and sugar intake reduction during self-
isolation, the average daily intake of those still exceeded the
recommended dietary allowance by 2.7-3.2 times and 1.6-
1.8 times respectively. Regardless of the epidemiological
situation, the insufficient use of such food products as fish at
home was detected. In the secondary school students, the fish
consumption was reduced to 52-68% of RDA.

As we can see, the preference of poultry dishes had
been shaped in children. The poultry intake exceeded the
recommended daily allowance by 30-36%/day. Consumption
of cottage cheese reduced by 15% of recommended daily
allowance, eggs by 45%, and juices by 40% was detected.

Gastrointestinal tract is one of the most active microbial
ecosystem of the body playing a vital part in immunological
status. Therefore, probiotics, both contained in fermented dairy
products and vegetables, fruit, cereal grains, would boost the
child’s immunity. However, it has been shown that the diet of
the child staying at home is characterized by reduced intake of
milk and fermented dairy products (by 26% of RDA), vegetables
(by 27%), and fruit (by 30%).

The children’s food intake analysis results are consistent with
the previous studies conducted in the other regions of the country.

By the time of entering secondary school, the students’
dietary habits have been already shaped. During self-isolation,
cooking of main dishes and pastry is the most common, the
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Table 1. Average daily food product set, Me (25;75)

Food products Absolute, grams (n = 40) RDA, SanPiN % of RDA (n = 40) RDA, Guidelines 2.3.1071-20 % of RDA

. . x 122
Wheat bread 180 (169; 210) 200 90 (85;105) 180 (113; 149)
Rye bread 40 (35; 48) 80 53 (46; 72)
Pasta 48 (41; 56) 20 240 (205;280) 20 240 (205;280)
Cereal grains, legumes 64(52; 66) 50 128 (104;132) 50 128 (104;132)

. 82 97
Potatoes 155 (144; 175) 188 (77: 93 160 (90: 109
Vegetables 234 (198; 257) 320 73 (62; 80) 320 73 (62; 80)
Fresh fruit and berries 130 (108;151) 185 70 (58; 82) 185 70 (58; 82)
Fruit juices 121 (100; 156) 200 60 (50; 78) 200 60 (50; 78)
Meat 69 (64; 78) 78 88 (82;100) 78 88 (82;100)
Poultry 69 (49; 72) 53 130 (92;136) 53 130 (92;136)

. 215 273
Sausage products 41 (31; 48) 19 (168; 253)** 15 (206; 320)**
Fish (fillet) 25 (19; 37) 77 32 (24; 48) 77 32 (24; 48)
Milk, fermented dairy 357 (267; 388) 480 74 (55; 80) 480 74 (55; 80)
products
Cottage cheese 51 (35; 60) 60 85 (58; 100) 60 85 (58; 100)
Cheese 11(7:14) 12 91 (72; 116) 12 91 (72; 116)
Sour cream 12 (7;14) 10 120 (70;140) 10 120 (70;140)
Eggs 22 (18; 35) 40 55 (45; 87) 40 55 (45; 87)
Butter 21 (20; 27) 35 60 (57; 77)* 25 84 (80; 108)**
Vegetable oils 16 (12; 16) 18 89 (67; 89) 18 89 (67; 89)
Confectionery products 41 (29; 49) 15 273 (193; 327)* 25 164 (116; 196)*
Sugar 42 (38; 45) 45 93 (84; 100)** 25 168 (152; 180)**

Note: RDA — recommended dietary allowance according to SanPiN 2.4.5.2409-08 * RDA — recommended dietary allowance according to Guidelines 2.3.1071-20
** — significant differences between groups (o < 0.05)

intermediate goods (dumplings, Russian ravioli) are widely  family dietary habits. Secondary school students also consume
used. It has been found, that secondary school students do  items not recommended to children of their age (mayonnaise
not limit themselves when choosing dishes and food products.  dressing, ketchup, deep-fried buns, roasted potatoes, various
They consume foods in accordance with the already shaped  spicy seasonings).

Table 2. Nutrient composition of secondary school students’ diet

Nutrients PR* Absolute (n = 40) % of PR (n = 40)
Energy value, kcal 2400 2360 (2067; 2534) 98 (86;106)
Protein, g 72 71 (69; 74) 98 (95;103)
Animal protein, g 43.2 42 (41; 45) 97 (95;104)
Fat, g 80 92 (87; 104) 115 (109;130)
Vegetable fat, g 26.6 23 (21; 25) 86 (79; 94)
Carbohydrates, g 348 335 (301; 356) 96 (84;102)
Mono- and disaccharides, g 60 82 (80; 89) 137 (133; 149)
Dietary fiber, g 17.5 16 (12; 17) 93 (68; 97)
Thiamine (B,), mg 1.3 0,9 (0,8; 0,96) 69 (67; 74)
Riboflavin (B,), mg 1.5 1,1 (1,03; 1,17) 73 (77;78)
Vitamin C, mg 65 67 (60; 77) 103 (92; 118)
Vitamin A, ug RE 900 838 (771; 908) 93 (86; 100)
Niacin, mg 18 15,3 (13,6; 16,8) 85 (76; 93)
Calcium, mg 1200 689 (646; 785) 57 (54; 65)
Phosphorus, mg 1200 1268 (1173; 1271) 105 (97; 106)
Magnesium, mg 300 296 (274; 317) 99 (91; 105)
Iron, mg 13.5 14 (14; 16) 104 (104;118)
Sodium 1100 2189 (1550; 2240) 199 (141; 204)

Note: PR* — physiological requirements (average values for discussed age group).
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Nutritional diversity (adequate levels of main nutrients,
dietary fiber, vitamins and minerals consumption) is the basis of
the rational protective diet. Numerical values describing energy
consumption and nutrient intake in children are presented in
Table 2.

Due to reduced physical activity during self-isolation, the
Federal Research Centre of Nutrition, Biotechnology and Food
Safety recommended to reduce the daily calorie intake both
in adults and children. In spite of the fact that physiological
requirements (PR) of secondary school students allow for daily
calorie intake of 2400 kcal/day, during self-isolation the children
aged 7-18 are recommended to consume 1600-2000 kcal/
day. Based on the energy value, the actual daily average food
intake did not exceed the PR. However, recommendations
were not adopted; in the context of children’s physical inactivity
the energy value of the diet exceeded the values recommended
to children self-isolating at home during quarantine by 18-47%.
Distribution of percentiles for a number of micronutrient intake
values showed that significant (in terms of children’s health)
protein and animal protein content of the diet was within the
normal range (95-105%).

It should be noted that excessive amount of such foods as
sausage products and mayonnaise dressing in the children’s
diet results in predominance of fats in the food. The fat content
of the daily diet exceeded physiological requirements by 1.1-
1.3 times. At the same time, compared to normal consumption
of carbohydrates (96% of PR/day), the intake of mono- and
disaccharides in children exceeded the recommended dietary
allowance by 33-49% of PR. Reduced dietary fiber intake was
revealed, the content of dietary fiber varied between 68-93%
of daily dietary allowance. The daily average consumption of
protein, fat and carbohydrates was unbalanced (1:1.2:4.7).

Analysis of vitamin and mineral intake with food showed that
the lowest daily average intake values were obtained for vitamin
B1 (69% of PR), vitamin B2 (73% of daily dietary allowance),
and vitamin PP (niacin) (85% of PR). The intake of vitamins A
(expressed in terms of retinol equivalents) and C was within the
range of physiological needs. Analysis of mineral intake revealed
reduced intake of calcium (to 35-46% of daily requirements)
in secondary school students, along with excessive intake of
sodium (the sodium level was elevated by 2 times on average).
Adequate intake of phosphorus, magnesium and iron with
food was detected. Normal absorption of calcium requires
rational ratio to phosphorus, however, the level of phosphorus
in foods consumed by children was 1.8 times higher than
required. That reduced availability of calcium for absorption
in the child’s bodly.

DISCUSSION

The diet composition in secondary school students, forced to
stay at home because of self-isolation due to COVID-19 and
studying remotely, can be characterized as not optimal and not
rational. According to the Federal Research Centre of Nutrition,
Biotechnology and Food Safety guidelines, during the long-
term homestay, the energy requirements should be reduced
by means of reduced intake of some food products. During
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self-isolation, the insufficient physical activity is considered a
risk factor for weight gain, as well as for impaired motor and
evacuation function of the gastrointestinal tract.

However, due to access to food and presence of spare time
in secondary school students, as well as to lack of set daily
routine, and frequent breaks for snacks, the daily energy value
of the food consumed was excessive; the nutrient composition
of the food was unbalanced, since the children’s dietary habits
had not changed [11]. Regardless of the fact that protein and
carbohydrate intake (absolute values) was close to normal, the
fatintake was excessive. Analysis of vitamin and mineral intake in
secondary school students revealed reduced absolute content
of vitamins B1, B2, and calcium, along with excessive intake
of sodium. This is in line with the results of previous studies
carried out in other regions of the country during the period
of epidemiological well-being. Results of a number of studies
show that carbohydrate and fat rich dietary pattern is shaped
in the modern secondary school students [20, 21]. Analysis of
foreign literature also provides evidence of health problems in
foreign children due to malnutrition, eating disorders, etc. [22,
23]. The revealed imbalance of macro- and micronutrients
is associated with insufficient intake of specific food groups.
Thus, during self-isolation, the secondary school students have
not managed to reduce the intake of salt, sugar, saturated and
trans fatty acids at expense of the food products being the
main source if those (bakery products, sweet sparkling drinks,
nectars, various sausages, cheese with fat contents exceeding
30%, mayonnaise, etc.) [19]. The secondary school students’
daily diet included excessive amount of sausage products (by
2.1 times), confectionery products and sugar (by 1.6 times),
pasta (by 2.4 times), bakery products (by 1.2 times). The
diet was extremely scarce in terms of the amount of fish and
seafood, eggs, milkk and dairy products, vegetables, fruit, and
juices. The secondary school students did not follow one of
the major principles of rational nutrition, such as daily routine
of eating. Parents paid little attention to menu planning based
on the children’s age peculiarities. Adjusting the supply of
vitamins and minerals only through cooking traditional dishes
and culinary display does not work.

Analysis of actual dietary intake in modern secondary
school students, especially during the pandemic, remains of
key importance, since the analysis results reflect home meal
planning in families, as well as the impact of the regional socio-
economic situation. The study results showed that the secondary
school students’ diet during self-isolation at home was not
optimal. The imbalance of macro- and micronutrient intake is
associated with imbalanced food product set: excessive intake
of high-fat foods, sugar, and confectionery products along with
insufficient intake of fish, dairy products, vegetables, and fruit.
Eating pattern and dietary habits of the family depend on the
parents’ education on nutrition, which should be taken into
account when developing guidelines on optimizing nutrition.
In order to adjust micronutrient composition of the secondary
school students’ diet, it is necessary to include specific food
products, nutritional supplements, as well as complexes of
vitamins and minerals boosting body’s immune resistance
during the pandemic.

infection COVID-19. Voprosy shkol'noy i universitetskoy meditsiny
i zdorov'ya. 2020;(2):4-24. Russian.
2. Viner RM, Russell SJ, Croker H, et al. 2020. School closure and



10.

11.

ORIGINAL RESEARCH

management practices during coronavirus outbreaks including
COVID-19: a rapid systematic review. Lancet Child Adolesc
Health. 2020; (4):397-404.

Overview of public health and social measures in the context
of COVID-19. Interim guidance. 18 May 2020. Available at:
Downloads/WHO-2019-nCoV-PHSM_Overview-2020.1-eng.pdf.
Accessed 16 April 2020.

Lebedeva UM, Battakhov PP, Stepanov KM, Lebedeva AM,
Zankovsky SS, Bulgakova LI, Vinokurova DM Organization
of nutrition of children and adolescents at the regional level.
Voprosy pitaniia [Problems of Nutrition]. 2018; 87 (6): 48-56. DOI:
10.24411/0042-8833-2018-10066. Russian.

Sorokina AV, Giguz TL, Polyakov AYa, Bogachanov ND Hygienic
assessment of actual nutrition of children of school age as a
risk factor for the formation of morphological and functional
abnormalitie. Zdorov'e naseleniya i sreda obitaniya [Public Health
and Life Environment]. 2017; 286 (1): 27-9. Russian.

Martinchik AN, Baturin AK, Keshabyants EE, Fatyanova LN,
Semenova YaA, Bazarova LB., et al. Dietary intake analysis of
Russian children 3-19 years old. Voprosy pitaniya [Problems of
nutrition]. 2017;86(4): 50-60. in Russian.

Shemetova EV, Boytsova TM Food for schoolchildren in the
Primorsky Territory: current state, quality and monitoring. Tekhnika
i tekhnologiya pishchevykh proizvodstv. 2017; 45 (2): 112-11.
Russian.

Kodentsova VM, Risnik DV Vitamin-mineral complexes for
children during the period of active social adaptation. Meditsinskiy
sovet. 2018; 2: 52-57. DOI: 10.21518/2079-701X-2018-2-52-57.
Russian.

Karamnova NS, Drapkina OM COVID-19 and nutrition: new
emphases, old priorities (review of guidelines). Cardiovascular
Therapy and Prevention. 2020; 19(3): 2576. DOI:10.15829/1728-
8800-2020-2576. Russian.

Milushkina OYu, Popov VI, Skoblina NA, Markelova SV, Sokolova
NV The USE of electronic devices by students, parents and
teachers before and after the transition to distance learning.
Vestnik  Rossiyskogo gosudarstvennogo meditsinskogo
universiteta». Bulletin of Russian State Medical University. 2020;
3: 85-91 DOI: 10.24075/vrgmu.2020.037. Russian.

Tutelyan VA, Nikityuk DB, Burlyaeva EA, Khotimchenko SA,
Baturin AK, Starodubova AV, Kambarov AO, Sheveleva SA,
Zhilinskaya NV COVID-19: new challenges for medical science
and practical health. Voprosy pitaniia. Problems of Nutrition. 2020;
89 (3): 6-13. DOI: 10.24411/0042-8833-2020-10024. Russian.

JNutepatypa

1.

Kyuma B.P., Cenosa A.C., CtenaHoa M./. 1 ap. OcobeHHOCTU
YKUBHEAEATENbHOCTY M CaMOYyBCTBUS AETEN 1 NOAPOCTKOB,
[OVCTaHLIMOHHO OBy4aloLMXCs BO BpPeMs 3nNnAemMur HOBOM
KopoHaBupycHol nHekuymn COVID-19. Bonpock! LWKOMbHOM 1
YHVBEPCUTETCKOWN MeaMLIMHBI 1 300poBbs. 2020; (2): 4-24.

Viner RM, Russell SJ, Croker H, et al. 2020. School closure and
management practices during coronavirus outbreaks including
COVID-19: a rapid systematic review. Lancet Child Adolesc
Health. 2020; (4):397-404.

Overview of public health and social measures in the context
of COVID-19. Interim guidance. 18 May 2020. Available at:
Downloads/WHO-2019-nCoV-PHSM_Overview-2020.1-eng.pdf.
Accessed 16 April 2020.

Nebepesa YM., Barraxos M.I1., CrenaHoB KM., Jlebenesa AM.,
BaHkoBckun  C.C., bynrakosa J1.W., BuHokypoBa [.M.
OpraHusaums NUTannst AeTei U NMoapOCTKOB Ha PervoHasibHOM
ypoBHe. Bonpocbkl nutaHus. 2018; 87(6): 48-56. DOl
10.24411/0042-8833-2018-10066.

CopokuHa A.B, Turya T.J1, lNMonsikoB A.4, BoradaHos H.[.
[urneHnyeckass oueHka {aKTN4ecKoro nuTaHus aeten
LLKONIbHOIO BO3pacTa Kak akTopa pucka (HopmMmpoBaHms
MOPMDOMDYHKLMOHANBHBIX OTKIOHEHWIA. 300p0oBbe HaceneHust 1
cpena obutaHus. 2017; 286 (1): 27-9.

MapTuHirk A.H, BatypuH A.K, KewiabsHu, 9.9, ®atbaHosa J1.H,

12.

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

10.

11.

Maggini S., Pierre A., Calder P.C. Immune function and
micronutrient requirements change over the life course. Nutrients.
2018; 10 (10): 1531. DOI: 10.3390/nu10101531.

Miguel Angel Pedraza Zarate. Nutrition in this Pandemic of
COVID19. EC Nutrition. 2020; 15(11): 07-08.

Laxmi Teja Peela., et al. Nutrition Patterns and their Effects
in General Public during Covid-19 Pandemic Lockdown. EC
Nutrition. 2020; 15 (7): 01-04.

Gunay Eskici. Immune System against Covid-19: The Importance
of Prebiotics and Probiotics. EC Nutrition. 2020; 15 (8): 04-05.
Martinchik AN, Baturin AK, Boeva VS Album of portions of food
and dishes. A’lbom porcij produktov i bljud. Moscow, 1995; 65 p.
.Russian.

Sanitary and epidemiological requirements for the organization of
meals for students in educational institutions, institutions of primary
andsecondaryvocationaleducation.Sanitarno-epidemiologicheskie
trebovaniya k organizatsii pitaniya obuchayushchikhsya v
obshcheobrazovatel'nykh uchrezhdeniyakh, uchrezhdeniyakh
nachal'nogo i srednego professional'nogo obrazovaniya.: SanPiN
2.4.5.2409-08. Moscow, 2008. Russian.

The norms of physiological needs for nutrients and energy
for different groups of the population. Normy fiziologicheskikh
potrebnostey v pishchevykh veshchestvakh i energii dlya
razlichnykh grupp naseleniya.: MR 2.3.1.2432-08. Moscow,
2008. Russian.

Specialized diet for children and adults in self-isolation or quarantine
at home in connection with COVID-19. Spetsializirovannyy ratsion
pitaniya dlya detey i vzroslykh, nakhodyashchikhsya v rezhime
samoizolyatsii ili karantina v domashnikh usloviyakh v svyazi
s COVID-19.: MR 2.3.0171-20. Moscow: Federal Service for
Oversight of Consumer Rights Protection, 2020. Russian.
Efimova NV, Myl'nikova IV, Turov VM Nutrition Patterns in Urban
and Rural Schoolchildren of Irkutsk Region. Ekologiya cheloveka.
Human Ecology. 2020;3: 23-30. Russian.

Esaulenko |E, Nastausheva TL, Zhdanova OA, Minakova OV
Characterization of the physical development and diet of Voronezh
schoolchildren. Voprosy pitaniya. Nutrition issues. 2017; 4(86):85-
92. Doi:10.24411/0042-8833-2017-00063. Russian.

Sekiyama M., Roosita K., Ohtsuka R. Physical growth and diets
of school children: Trends from 2001 to 2015 in rural West Java,
Indonesia. American journal of human biology. 2018; 2 (30), p. 623089
Vieux F., Dubois Ch., Duchene Ch., Darmont N. Nutritional quality
of school meals in France: impact of guidelines and the role of
protein dishes. Nutrients. 2018; 2(10), p. nu10020205.

CemeHoBa .A, bazaposa J1.b., n op. AHanmn3 HakTU4ecKoro
nuTaHWsa geTen 1 NoapocTkoB Poccumn B Bo3pacte oT 3 Ao 19
net. Bonpocsl nutaHng. 2017; 86(4): 60-50.

LllemetoBa E.B., Bonuosa T.M. TlluTaHue LWKONbHNKOB
[MprMOpCKOro Kpasi: COBPEMEHHOE COCTOSIHME, Ka4YecTBO U
MOHUTOPWUHT. TeXHNKa 1 TEXHONOMMS MULLEBBIX MPOV3BOACTB.
2017; 45(2): 112-118.

KopeHuosa B.M., PuchHuk [O.B. ButaMmHHO-mMUHEpPanbHble
KOMMMEKCbl ANs AeTel B NEepuod akTWMBHOW CcoumanbHON
agantauyun. MeguumHekuia coseT. 2018; 2: 52-57. DOI:
10.21518/2079-701X-2018-2-52-57.

KapamHosa H.C., OpankuHa O.M. COVID-19 n nuTaHne: HoBble
aKLEeHTbl, MpexHue npuopuTeTbl (0630p pPeKoMeHaaLniA).
KappaunosackynspHaa Tepanus 1 npodunaktika. 2020;19 (3):
2576. DOI:10.15829/1728-8800-2020-2576

MunylikiHa O.KO., Moros B.., CkobnmHa H.A., Mapkenosa C.B.,
Cokonosa H.B. lWcnonb3oBaHne 3neKTPOHHbIX YCTPOWUCTB
yyacTHVKamMn obpas3oBaTesibHoro npoLecca npu TpaauLMOHHON
1N OMCTaHLMOHHON dhopmax obydeHnsi. BecTHuk Poccuiickoro
rocyqapCTBEHHOrO MeanUMHCKOro yHmBepcuteta. 2020; 3: 85-
91. DOI: 10.24075/vrgmu.2020.037

TytenbsH B.A., Huknmiok [0.B., Bypnsiesa E.A., XotumyeHko C.A.,
BatypuH A.K., Ctapony6osa A.B., Kambapos A.O., LLlesenesa C.A.,
HKunuHekas H.B. COVID-19: HoBble BbI3OBbI A8 MEAVLIMHCKOW

RUSSIAN BULLETIN OF HYGIENE | 1, 2021 | RBH.RSMU.PRESS



OPUIMHAJTIbHOE NCCJIEQOBAHNE

12.

13.

14.

15.
16.

17.

18.

POCCUINCKNIN BECTHUK TUIMEHBI | 1, 2021 | RBH.RSMU.PRESS

HayK1 1 MPakTU4EeCKOro 3apaBooxpaHennsi. Bompockl nuTaHms.
2020; 89 (3): 6-13. DOI: 10.24411/0042-8833-2020-10024
Maggini S., Pierre A., Calder P.C. Immune function and
micronutrient requirements change over the life course. Nutrients.
2018; 10 (10): 1531. DOI: 10.3390/nu10101531.

13. Miguel Angel Pedraza Zarate. Nutrition in this Pandemic of
COVID19. EC Nutrition. 2020; 15(11): 07-08

Laxmi Teja Peela., et al. Nutriton Patterns and their Effects
in General Public during Covid-19 Pandemic Lockdown. EC
Nutrition. 2020; 15 (7): 01-04.

Gunay Eskici. Immune System against Covid-19: The Importance
of Prebiotics and Probiotics. EC Nutrition. 2020; 15 (8): 04-05.
MapTtrHavk AH., Batyput AK., Boesa B.C. Ansbom nopuuii
npoaykToB 1 6ntog. Mockea.1995; 65 c.
CaHnTapHo-3aMMAaeMmonormyeckmne TpeboBaHNs K opraHv3aumn
nUTaHsa 0ByHatoLLIMXCS B 0OLLIEOBpa30BaTENbHbBIX YHPEXOEHNSX,
YUPEXOEHVAX Ha4albHOro U CpefHero MpoeccroHanbHOro
obpasosaHust: CanlnH 2.4.5.2409-08. M., 2008.

HopMbI dhraronorndecknx NOTPedHOCTEN B MLLIEBbIX BELLIECTBAX U
3HEPTMW ANst pasnu4gHbIX rpynn HaceneHus: MP 2.3.1.2432-08.

19.

20.

21.

22.

23.

Mocksa, 2008.

CreuyananpoBanHbIf PaLoH MUTaHNS ANs AeTel 1 B3POCHbIX,
HaxOOALMXCA B PEXVME CaMOU30NAUMM UM KapaHTUHa B
nomMaluHnx ycnoeusix B cBsadn ¢ COVID-19: MP 2.3.0171-20.
Mockga: ®PenepanbHas cny>kba no Haa3opy B cdepe 3aliunTbl
npas noTpebutenen Yenoseka, 2020.

Ecdpumoa H. B., MbinbHukosa M. B., Typos B. M. lNMuTaHne
LIKOSIbHUKOB, MPOXMBAIOLWIMX Ha TFOPOACKUX W  CENbCKUX
TeppuTopusax MpkyTckon obnactn. 9xkonorus Yenoseka. 2020;3:
23-30.

Ecaynerxo . 3., Hacraywesa T. J1., >KgaHosa O. A., MuHaxosa O. B.
XapaktepucTka U3NHeCKOoro pPaseuTUs 1 pexnMa MuTaHnus
LIKONBbHUKOB Boporexxa. Bonpock! nutanms. 2017; 4(86): 85-92.
DOI:10.24411/0042-8833-2017-00063.

Sekiyama M., Roosita K., Ohtsuka R. Physical growth and diets
of school children: Trends from 2001 to 2015 in rural West Java,
Indonesia. American journal of human biology. 2018; 2 (30), p. 623089

Vieux F., Dubois Ch., Duchene Ch., Darmont N. Nutritional quality
of school meals in France: impact of guidelines and the role of
protein dishes. Nutrients. 2018; 2(10), p. nu10020205




ORIGINAL RESEARCH

NUTRITIONAL STATUS AND RISK OF OBESITY IN WORKING-AGE MEN
Efimova NV &
East-Siberian Institute of Medical and Ecological Research, Angarsk, Russia

The aim of this study was to estimate the energy content, macronutrient intake and their impact on the somatometric parameters in older working-age men.
A total of 284 men included in the study were asked to fill out the questionnaire and underwent a physical examination. Dietary patterns were studied using a
24h recall method. The following measurements were taken: body height and weight, waist and hip circumference. BMI was calculated. The participants were
divided into 3 groups by the level of their physical activity (PA): low PA (energy expenditure 2300<PA<2700 kcal/day), moderate PA (2700<PA<3100), high PA
(3100<PA<4000). Of all study participants, 22.3% had normal BMI, 31.7% were generally obese, and 27.1% had abdominal obesity. Individuals with abdominal
obesity made up 93.3+3.7% of the general obesity group. On average, energy intake was within the reference range for 60.3+2.9% of the participants, was higher
than recommended in 21.7+2.4% of cases and below the recommended level in 17.9+2.3% of cases. The risk of obesity for individuals whose dietary energy intake
exceeded the recommended levels was OR=1.9 [1.05-3.67], x?=2.7; p=0.05. The diet of subjects with BMI > 30 had higher protein, cholesterol and starch content
than in other groups. The high PA group was at risk of abdominal and general obesity (OR=3.6 [1.5-7.7], p=0.005 and OR=3.6 [1.5-7.7], p=0.005, respectively).
In the low PA group, increased BMI was observed in 47.4+3.4% of the subjects, and 12.3+5.8% had abdominal obesity. Our findings may be useful for developing
nutritional guidelines for the working-age population.
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M3YHEHUE NMULLIEBOIO CTATYCA U PUCK PASBUTUA OXKUPEHUA
Y MY>X4MH TPYAOCMNOCOBHOIO BO3PACTA

H. B. EdoumoBa ™
BocTo4HO-CrOUPCKIN HCTUTYT MEAMKO-3KONOMMHECKNX MCCNEA0BaHMI, . AHrapck, Poccus

Llenb nccnenoBanns: U3y4nTb SHEPreTUHECKYO LIEHHOCTb paLnoHa, NoTpebneHre MakpoHyTPYEHTOB 1 UX BAUSIHE HA COMATOMETPUYECKME NMapameTpbl Y
MY>XHMH CTapLUei rpynnbl TPYA0OCNOCOBHOro Bo3dpacTa. [poBefeHo aHKeTupoBaHue 1 uarkanbHoe obcneaoBaHve 284 MyxxymH. PakTudeckoe nuTaHve
N3y4anu ¢ UCMoNb30BaHNEM MeToaa 24-4acoBOro BOCNPOU3BEAEHNS MUTaHNS B KOMMBIOTEPHOW NporpaMme. Bce pecnoHaeHTbl MPOLLIM COMaTOMETPUYECKOE
obcnenosaHne, BKIoYatoLLee ASIMHY 1 Maccy Tena, 0OxBar Tanmmn, obxear 6eaep, pacyeT nHaekca maccnl Tena (IMT). deneHne Ha rpynnbl No YPOBHIO (3NHECKoi
akTnBHOCTY ((PA) MpeacTasneHo cneaytoLLmM obpadoM: Hukas PA (pacxon aHeprm 2300 < DA < 2700 kkan/cyT), cpearsst (2700 < DA < 3100), nosbilueHHast (3100 < A
< 4000). HopmaneHbit yposerb VIMT nmenn 22,3% obcnenoBanHbix, obLee oxunperne 31,7%, a abgoMmmnHansHoe — 27,1%. B rpynne v, ¢ 06LLMM OXXMpeHrem
[ons nv, ¢ abgomuHaneHon dopmoit coctasuna — 93,3 + 3,7%. Mo cpefHUM BennYmnMHaM aHepreTuyeckas LIeHHOCTb paLiioHa COOTBETCTBOBasla HOPME B
60,3 + 2,9%, Bbllwe notpedHocTern — 21,7 + 2,4%, Hwke — 17,9 + 2,3%. PUCK OXXMPEHWS Y LI, PaUMOH KOTOPbIX NPEBbILLAET HU3NONOrNHECKYIO HOPMY —
OR=1,9 [1,05-3,67], x> = 2,7; p = 0,05. Y o6cnepoBaHHbix ¢ VIMT > 30 Bbille, Yem B ApYrvix rpynnax nocTyrneHne 6enKkoBs, XxonecteprHa, kpaxmana. B rpynne
C MOBbILLEHHON (hN3NYECKOM aKTUBHOCTBLIO OTMEYEH PUCK Kak abaomuHanbHoro OR = 3,6 [1,5-7,7], p = 0,005, Tak 1 obuiero oxupeHns OR = 3,6 [1,5-7,7],
p =0,005. Y 06cnenoBaHHbIX C HU3KOM (N3NHECKON aKTVBHOCTBIO MOBbILLEHHBIN IMT BbisiBneH B 47,4 + 3,4% cnyyaes, abaooMnHanbHoe oxmpere — 12,3 + 5,8%.
[MonyyeHHble pesynsTaTbl MOryT ObiTb MONE3HbI ANt 0OOCHOBaHNS PEKOMEHAALMIA MO MUTAHWKO OPraHN30BaHHOIO TPYAOCNOCOOHOIO HaceNeH!s.

KnioueBble cnosa: N1LLEBO paLIOH, SHEPreTNHECKast LIEHHOCTb, MaKpPOHYTPVEHTbI, OOLLIEE OXKMPEHNE, aDAOMUHAIBHOE OXKUPEHNE, PUCK, My>XXHIHBI TRYAOCMOCOBHOO
BO3pacTa

Bknap aBTopoB: Edvmosa H.B. — cbop matepuana, ctatnctndeckas obpaboTtka, HanvcaHue ctatbi, aHanna nuteparypbl.

Coﬁmo,quwe 9TNYECKUX CTaHOAPTOB: ,D'OﬁpOBOJ'IbHOe I/IHCbOpMI/IpOBaHHOe cornacue 6bi10 Nnony4eHo ANd Kaxkaoro yHactHyKa. MCCﬂe,ELOBaHI/Ie COOTBETCTBOBAJ1O
Tpe6OBaHI/IF|M 6VIOM€,CLI/ILI,VIHCKOI7I ITVKN 1 HE MoAdBepraso OrnacHOCTN y4aCTH/KOB.
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Obesity and other non-communicable nutrition-related
diseases are a sign of serious public health challenges facing
the world population [1, 2]. In Russia, profound social and
economic changes of the past decades have engendered
changes in lifestyle and diet [3, 4]. Some of them were potentially
positive, including better access to varied foods, which actually
resulted in energy and nutrient surfeit, and improvements in food
safety [4-7]. However, looking at the world’s past experience,
these changes may have repercussions, such as poor food
choices and nonadherence to the principles of healthy eating

by members of different age-, sex- and social groups [1, 8].
So far, there have been quite a few studies of food hygiene
and dietary practices in Russia [4, 9-11]. Dietary assessment
and diet optimization for the working-age population seek to
preserve public health and improve employee productivity
and thus are an important area of research [3, 10, 12]. Energy
and macronutrient intake is an interesting subject for analysis
due to the diversity of dietary preferences among different
social groups and varying availability of some foods across
Russia. The World Health Organization (WHO) and the Food
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and Agriculture Organization (FAO) have published nutritional
recommendations, or population reference intakes (PRI), for
major nutrients [13, 14], which allows assessing the diet of
the Russian population against international standards. The
aim of this study was to measure the energy content of the
participants’ diets, analyze the macronutrient consumption and
assess their impact on somatometric parameters in the older
working-age male population.

METHODS

The study complied with the Declaration of Helsinki and recruited
men residing in the south of Irkutsk region. Informed consent
was obtained from every participant. The initial sample size was
364 men; of them, 284 men were included in the final sample
(72 men aged 40-49 years and 212 men aged 50-59 years).
The following inclusion criteria were applied: age between 40
and 59 years, Irkutsk region residency, the absence of chronic
diseases that required a special diet (gastrointestinal or urinary
tract disorders, diabetes mellitus), answers to all questions
in the questionnaire and during the interview. Besides, the
following additional exclusion criteria were applied after
conducting a physical examination: energy consumption falling
within the reference range for males engaging in moderate and
low physical activity (800-4,000 kcal/day), body mass index
(BMI) > 18.4 [1].

The questionnaire contained questions about age, chronic
conditions, job, residency, education, smoking, diet patterns,
physical activity during the week and at the weekend.
Consumption of foods, beverages and nutrients was assessed
by means of a 24-hour dietary recall using the software
developed by the Federal Research Centre of Nutrition and
Biotechnology and a quantitative food frequency assessment
method. This study presents data on dietary energy value (E),
protein intake (PI), total fat (TF) intake, intake of saturated fatty
acids (SFA), intake of polyunsaturated fatty acids (PUFA), intake
of n-3 and n-6 fatty acids, total carbohydrate (TC) intake, intake
of monosaccharides, disaccharides, and added sugar.

All respondent underwent a somatometric examination; the
following measurements were taken: body height and weight
(BW), waist circumference (WC), and hip circumference (HC).
BMI was calculated as described in [13] and expressed in kg/
m2. All study participants were divided in 3 groups: normal BW
(BMI < 24.9), overweight (25 < BMI< 29.9) and obesity (BMI
> 30). WC > 102 cm was interpreted as abdominal obesity;
participants with WC > 102 cm formed a separate group.

The level of physical activity (PA) was calculated
considering energy costs of physical labor in the workplace,
energy costs of activities off work and the basal metabolic rate.
The following PA groups (groups II-IV) were formed according
to the guidelines in [15]: low PA (energy expenditures 2170 <
PA < 2618 kcal/day), moderate PA (2618 < PA < 2992 kcal/
day), high PA (2992 < PA < 35583 kcal/day). The adequacy

OPUIMMHAJIbHOE NCCJIEQOBAHVE

of macronutrient intake was assessed using international [13,
14] and Russian guidelines [15].

Statistical analysis was performed in Statistica.V.10.
Normality of data distribution was tested using the Kolmogorov-
Smirnov test. For quantitative variables, results are presented
below as mean values with 95% confidence interval (M Cl)
and standard deviations (Std). For qualitative variables, results
are presented as frequencies per 100 participants. Intergroup
comparisons were done using Student’s t-test with the
Bonferroni correction for independent samples. Proportions
were compared using the chi-squared test (x°) with the Yates
correction. Associations were assessed using Pearson’s
correlation coefficient. Odds ratios with 95% CI (OR Cl) were
calculated to confirm the discovered associations. Statistical
significance was assumed to be at p<0.05.

RESULTS

Table 1 shows anthropometric data of study participants
grouped by age. Statistical significance is shown for parameters
that reflect the level of nutrition. In the group of subjects aged
50-59 years, WC was larger than in those aged 40-49 years
(108.4 (106.1-110.7) cm vs. 102.6 (97.7-107.5) cm), and BMI
was also higher (28.5 (27.9-29.1) vs.27.3 (26.6-28.1)).

Only 22.3% of the participants had normal BMI; 31.7% of
the participants were generally obese, 27.1% of the participants
had abdominal obesity (Table 2).

No significant correlations were detected when studying the
effect of age on the frequency of increased BMI in the groups
(pairwise comparison: BMI < 24.9 x> = 0.01, p = 0.915; BMI
> 30 x*> = 0.96, p = 0.327; comparison by 3 BMI ranges: x* =
1.99, p = 0.369). The prevalence of abdominal obesity did not
differ between the groups (x> = 1.52, p = 0.218). Because age
was not a significant factor, further analysis made no distinction
by age. It should be noted that abdominal obesity accounted
for 93.3+83.7% of all obesity cases in the general obesity group.
The chi-squared test demonstrated that the distribution of
the participants by waist circumference differed between the
groups with different BMI (p=0.000). The risk of abdominal
obesity in men with 25 < BMI < 29.9, compared to the group
with normal BMI, was 4.4 (95% CI (1.7-11.5)). For the group
with BMI = 30, OR was 7.9 Cl (3.1-19.9) relative to the subjects
with BMI < 24.9 and OR was 1.8 CI (1.4-2.3) relative to the
individuals with increased BMI.

Nutritional value and metabolizable energy contents in the
consumed diet are grouped by BMI values in Table 3.

On average, energy intake was within the reference range
for 60.3+2.9% of the participants; excess energy intake was
observed in 21.7+2.4% of cases, whereas low energy intake, in
17.9+2.3 % of cases. The risk of obesity was statistically higher
for individuals whose diet exceeded the physiological norm for
daily energy intake (OR=1.9 [1.05-3.67], x>=2.7; p=0.05). The
analysis of nutrient intake revealed a few significant differences

Table 1. Average anthropometric parameters of male study participants aged 40-59

Age groups Age Waist circumference Hip circumference Body height | Body weight BMI

M 45.3 102.6 95.4 176.8 85.5 27.3

40-49 years (n=72) Std 3 141 71 5.5 10.6 3.3
Cl 44.6-46.0 97.7-107.5 92.9-97.9 175.5-178.1 83.1-87.9 26.5-28.1

M 55.8 108.4 97.2 175.4 87.8 28.5

50-59 years (n=212) Std 3 13.2 10 6.3 141 4.3
Cl 55.3-56.3 106.0-110.8 95.4-99.0 174.5-176.3 85.8-89.8 27.9-29.1
t-test (p) 24.6 (0.00) 2.0 (0.037) 1.1 (0.223) 1.7 (0.071) 1.4 (0.149) 2.4 (0.017)
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Table 2. BMI and waist circumference in different age groups (%)

40-49 years 50-59 years Total
Parameter
Abs. % Abs. % Abs. %
Normal BMI 18 25 46 21.7 64 22.3
Increased BMI 36 50 94 44.3 130 45.8
General obesity 18 20.5 72 33.9 90 31.7
Abdominal obesity 15 20.8 62 29.2 77 271

between the studied groups. The highest protein intake was
observed for study participants with BMI > 30 and equaled 90.7
(87.8-93.5) g/day vs. 86.2 (82.6-89.7) g/day for individuals with
normal BMI (p = 0.050) and 85.1 (82.9-87.3) g/day for those
with increased BMI (p = 0.003). Besides, cholesterol intake
was higher among study participants with BMI > 30: 380.9
(848.3-413.5) mg/day vs. 331.0 (299.0-362.9) for individuals
with BMI < 24.9 (p=0.033) and 338.2 (312.9-363.5) for those
with 25 < BMI < 29.9 (p = 0.043). The groups with increased
BMI and obesity tended to differ in terms of SFA intake: 40.1
(88.4-41.7) g/day vs. 37.9 (36.3-39.0) g/day, respectively
(o = 0.06). Although TC intake did not differ between the
groups, individuals with BMI > 30 had significantly more starch
in their diet than individuals with BMI < 24.9 (p = 0.05), and the
amount of added sugars in their diet was lower than in the diet
of those with 25 < BMI < 29.9 (p = 0.029).

Regardless of their PA levels, the majority of the participants
exceeded the recommended level of macronutrient intake [15]
(Table 4). In the group with high PA, the diet was low in proteins
in 60.2 % cases, low in fats in 44.6% of cases, and low in
carbohydrates in 92.6% of cases. At the same time, in this
group the diet was characterized by excess energy content in
11.5+2.5% of cases and excess fat intake in 33.7+5.2% of
cases. Regarding the low PA group, protein intake exceeded
the norm in 39.4+5.5 cases per 100 participants, which was
at least twice as frequent as among moderately and highly

active individuals. Dietary fat surplus occurred at the same
frequency in all studied groups. In the moderate PA group,
macronutrient intake was within the recommended reference
range in 68.7%, 68.1% and 60.0% of cases for proteins, fats,
and carbohydrates, respectively, i.e. met the nutrient needs of
86+3.6% of the participants in terms of dietary energy content.

DISCUSSION

Qur study focused primarily on the consumption of
macronutrients by older working-age men, aiming to identify
the impact of diet on the risk of obesity. The study is particularly
interesting from this standpoint because obesity, along with
other non-communicable nutrition-related diseases poses a
serious threat to public health. As diets are becoming more
energy-dense, it is becoming increasingly important to analyze
the dietary intake of macronutrients and its impact on the risk of
obesity. For 16.2+2.1% of the participants included in our study,
dietary E exceeded the recommended level by 7.8-30.1% in
the low PA group, by 0-19.5% in the moderate PA group and
by 11.7-34.8% in the high PA groups. A similar situation was
reported by other authors studying the working-age population
in other Russian regions [6, 16, 17]. According to studies
conducted by Frolova OA and Bocharov EP, male Tatarstan
residents aged 40-59 years with type | PA consumed 2510.6
kcal with their daily meals, which exceeds the recommended

Table 3. Nutritional value and metabolizable energy contents in the diet of men aged 40-59 years

BMI < 24,9 25 < BMI < 29,9 BMI = 30
Parameter
M (Cl) Std M(C)) Std M(CI) Std
Energy 2768.3 (2668.6-2768.1) | 406.8 2751.2 (2687.1-2815.3) 371.3 | 2799.9 (2716.5-2883.3) | 404.2
. 86.2 85.1 90.7
Protein, g/day (82.6-89.5) 14.6 (82.9-87.3) 12.7 (87.8-93.5) 13.8
114.8 112.1 115.6
Total fat, g/day (109.5-121.2) 219 (107.7-116.6) 258 (111.0-120.2) 221
39.4 37.9 40.1
0
SFA.% (37.3-41.4) 8.5 (36.3-39.5) 9.3 (38.4-41.7) 8.2
24.8 24.9 25.0
0
PUFA,% (23.4-25.2) 57 (23.8-26.0) 6.5 (23.8-26.3) 6
22.4 225 22.6
| 0
n-6 PUFA,% (21.2-23.6) 52 (21.5-23.5) 58 (21.5-23.7) 55
n-3 PUFA, % 3.0 (2.8-4.1) 0.8 2.9 (2.8-3.1) 0.8 3.0 (2.8-3.1) 0.7
331.0 338.2 380.9
Cholesterol (299.0-362.9) 1306 (312.9-363.5) 1463 (348.3-413.5) 158
Monosaccharides, 127.5 127.7 122.1
disaccharides, g/day (118.7-138.7) 358 (121.0-134.0) 364 (113.6-130.7) 412
57.7 60.6 50.6
Added sugar, g/day (50.4-65.0) 30 (54.8-66.4) 33.4 (43.7-57.5) 33.4
193.1 195.9 206.3
Starch, g/day (182.6-204.5) 42.9 (188.7-203.1) 418 (197.8-214.8) 1.2
320.6 3236 3285
Total carbohydrates g/day (305.9-335.8) 59.8 (314.4-223.8) 53.3 (316.3-340.7) 59

Note: BMI — body mass index; SFA — saturated fatty acids; PUFA — polyunsaturated fatty acids; n-3 PUFA — omega-3 polyunsaturated fatty acids; n-6 PUFA —
omega-6 polyunsaturated fatty acids; M (Cl) — mean value with 95% confidence interval; Std — standard deviation.
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Table 4. Intake of macronutrients by groups with different levels of physical activity (per 100 participants)

Relation to the norm Physical activity Proteins Fats Carbohydrates

low (1) 28+27 28+27 30.3+8.0

Below moderate (2) 15.6 £ 2.9 6.2+1.9 38.7+3.8
high (3) 60.2 + 5.4 446+55 92.6+1.7

2p = 0.001 -2p = 0.305 -2p = 0.344

Significance of differences °p = 0.000 -p = 0.000 -p = 0.000

23p = 0.000 3p = 0.000 2%p = 0.000

low (1) 422 +8.0 76.8+7.5 60.1 + 8.5

Meets moderate (2) 68.7 £ 3.7 68.1 £ 3.7 60.0 + 3.9
high (3) 19.3+£4.3 21.7+45 24 1.7

2p = 0.003 2p = 0.299 2p = 0.991

Significance of differences -p =0.013 -p = 0.000 -8p = 0.000

2p = 0.000 23p = 0.000 23p = 0.000
low (1) 39.4+55 30.3+8.0 95+5.0
Above moderate (2) 15.6 £2.9 25.6 + 3.4 1.2+0.9
high (3) 20.5+4.4 33.7+5.2 2417

2p = 0.000 2p = 0.550 2p = 0.103

Significance of differences p = 0.008 p =0.761 p =0.181

23%p =0.353 2%p =0.194 2%p = 0.531

dietary energy intake by 19.6%; for 57.1% of the participants,
E was increased. The average EC in the diet of our subjects
with type 2 PA was 2286.7 kcal, which is within the reference
range, but in 38.8% of cases the amount of consumed calories
exceeded the recommended level [6].

In our cohort, protein intake was higher than recommended
for individuals with types I-lIl PA [15] (88 Cl (86-90) g/day on
average), regardless of the participants’ age or physical activity.
Protein intake relative to the total energy content (13.3% E) was
above the upper limit of the reference range recommended by
WHO (0.83 g/kg body weight for adults, which is about 12% of
energy intake) [13]. In our study, 21.3+2.5% of the participants
had excess protein in their diet, 48.4+3.1% consumed the
recommended amount of protein, and 29.8+2.8% had too little
protein in their diet. However, considering that dietary energy
content was excessive in the studied cohort, their protein
intake can be described as increased. Our findings differ from
the results of another study that investigated macronutrient
consumption across Russia and found that protein intake
amounted to 9.3-11.5% E [18]. Surveys show that average
protein consumption across European populations is the
same or higher than the reference intake, reaching 15% E
[19, 20]. Clinical studies have found that protein intake which
exceeds the recommended norm no more than twofold can
be considered safe for adults although it does not meet the
criteria for a healthy diet. Daily protein consumption over 45%
E may lead to unfavorable outcomes [20]. Long-term excess
protein intake is associated with impaired renal function. Other
side effects of high-protein diets are associated with insulin
resistance and glucose tolerance [21, 22]. On the other hand,
it is postulated that high-protein diets promote weight loss [2].

At present, total fat intake recommended by WHO and
FAO is 20%-35% E [23], which ensures the right amount of
essential fatty acids and energy and facilitates digestion of
fat-soluble vitamins. In our cohort of patients, total fat intake
did not meet these recommendations (38.4 % E; the lowest
total fat intake was 28.1% E, the highest total fat intake was
47.8% E). Of all study participants, 8.9+1.8% were above the
upper limit of the recommended fat intake. Our findings are
consistent with the data reported by Evstratova VS et al. [18],
who found that across Russia, total fat intake was above the
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recommended level (33.2-38.8% E). According to another
study, 30.6+2.9% of its participants consumed a high-fat diet
[15]. It is well known that excess dietary fat promotes ischemic
heart disease, atherosclerosis and thrombosis. Besides, high-
fat diets can reduce or worsen insulin resistance and may be
associated with increased risk for cardiovascular disorders
[13, 24]. By contrast, high-PUFA diets are associated with
reduced risk for cardiovascular disorders. The recommended
PUFA intake is 6-10% EC. In our cohort, the average PUFA
intake observed in 91.5+1.8% of the participants was 7.5%
E, which meets the dietary requirements. According to WHO
and FAO, daily SFA intake should amount to 10% E [23],
similar to the recommendations of Russian authors [15]. For
the overwhelming majority of our participants (95.5+1.3%),
SFA intake was higher than recommended. This worrying trend
was noticed by some other authors [6, 17, 19, 25]. According
to the European Nutrition and Health Report [25], the average
SFA dietary intake among adults varies from 9% to 26% E; the
lowest SFA intake levels were reported in Southern Europe. In
our study, n-3 PUFA intake was 0.9% E and met the dietary
recommendations set by WHO/FAO [23] in only 32.0+2.9%
of cases. Pronounced nutritional imbalances were also noted
in the diet of the working-age residents of Samara region,
including increased dietary fat content (45% E) due to saturated
fatty acids and added sugar consumption (13% E) [17].

It is well known that carbohydrates have a number of
important physical, chemical and physiological properties:
they control body weight and the development of diabetes
and cardiovascular disorders. To assess the quality of diet, one
should distinguish between different types of carbohydrates
and dietary sources, because the amount of naturally occurring
and added sugars, as well as fibers, is currently the major
dietary health concern. WHO and FAO [13] recommend that
TCH amount to at least 50% E. In our study, average TCH
amounted to 48.3% E, differing from the results obtained in
other Russian regions, where TCH made up 50.3-56.4% E,
compared to the recommended 50-60% E [18]. TCH intake
was lower than recommended for the corresponding PA level
in 59.3+3.1% of the participants.

The balance of macronutrients is one of the key criteria
for dietary adequacy. In our study, total fat intake was higher
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than recommended in 30.6+2.9% of the participants and
lower than recommended in 59.3+3.1% of the participants.
Macronutrient imbalances were discovered in the diet of
15.9+2.3% of the participants; protein-fat imbalances were
observed in 31.0+2.9% of cases, and protein-carbohydrate
imbalances occurred in 10.5+1.9% of cases. Most often,
dietary imbalances were observed in the high PA group and
included high fat intake (59.0+5.4% of the participants), high
carb intake (13.2+3.7%) and a combination of both (19.3+4.3%).
In groups with low and moderate PA, the imbalances manifested
as high fat intake in 21.2+7.1% and 15.9+2.7% of cases,
respectively.

According to some reports, BMI changes with age,
indicating excess body weight and obesity [2]. In Tatarstan, the
lowest (18.2%) percentage of individuals with normal BMI was
observed in the cohort of 50-59-year-old individuals [6]. In our
study, 21.7% of the participants had BMI < 24.9; no differences
were detected between two age groups included in the study
(40-49 and 50-59 years). The analysis of associations between
somatometric parameters and consumption of major nutrients
revealed that the number of statistically significant associations
differed between the groups with different BMI. For individuals
with BMI < 24.9, the correlation coefficients were as follows:
r,=0.43, p=0.032 for the association between WC and mono/
disaccharide intake; rxy:0.39, p=0.040 for the association
between WC and total carbohydrates. For individuals with 25
< BMI < 29.9, WC was associated with dietary energy content
(r. =0.24, p=0.044), protein intake (rxy=0.36, p=0.002), TF intake

xy

(rxy:0.26, p=0.033), and SFA intake (rxy:O.SO, p=0.011). For
individuals with BMI = 30, the were fewer associations between
WC and diet: WC was associated with dietary energy content
(rxy:0.29, p =0.036), protein intake (rxy:0.28, p=0.041) and
TCH intake (rxy=0.27, p=0.046). These findings may indicate
the involvement of metabolic disorders in the development of
obesity in the group with BMI > 30. Besides, it should be born
in mind that there are 3 contributors to overweight and obesity:
environmental, genetic and epigenetic factors [26].

The association between general and abdominal obesity
was confirmed by correlations between BMI and WC (r, =0.61,
p=0.001), BMI and HC (rxy:0.51, p=0.007). According to
current estimates, chronic noninfectious diseases associated
with nutrition account for 46% of morbidity cases and 60%
of deaths; the risk of death from cardiovascular diseases is
especially high [1, 27]. In our study, individuals with elevated
blood pressure prevailed in the abdominal obesity group
(RR=2.6 [1.4-5.1], p=0.003).

In the high PA group, there was a risk of abdominal (OR=3.6
[1.5-7.7], p=0.005) and general (OR=3.6 [1.5-7.7], p=0.005)
obesity. Paradoxically, despite excess macronutrient intake and
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HYGIENIC ASSESSMENT OF PUBLIC HEALTH RISKS CAUSED BY FOOD CONTAMINATION WITH
ORGANOCHLORINE PESTICIDES

Gorbachev DO ™, Sazonova OV, Gavryushin MYu, Borodin LM
Samara State Medical University, Samara, Russia

Accumulation of anthropogenic contaminants in food is one of the by-products of economic and other activities practiced by humankind. This study aimed to
analyze the public health risks associated with ingestion of organochlorine pesticides (HCH, DDT) widely used in agriculture. The risk assessment was enabled
by Nutri-prof software package; the data collected covered actual dietary patterns of 1798 people (823 men and 975 women) aged 18 to 65. Assessment of the
level of contamination of food with organochlorine pesticides relied on the results of analysis of 16510 food product samples belonging to various groups. Bread
and bread products, vegetables and melons, potatoes, milk and dairy products were shown to be the source of HCH in the amounts causing the greatest non-
cancerogenic risk associated therewith. The list of products delivering the largest amounts of DDT into the body and thus posing the greatest non-cancerogenic
risk associated therewith includes bread and bread products, vegetables and melons, meat and meat products, milk and dairy products. With the median DDT and
HCH concentrations factored in, the highest joint cancerogenic risk level a person may be exposed to reaches the third range, which is acceptable for occupational
groups. From the age of 45, consumption of bread and bread products leads to the related endocrine system risks growing beyond background levels, and from
65, these risks, considered negligible up to this age, become moderate. The results of this study support effectiveness of the sanitary and epidemiological food
safety control system; the considered methodological approach to risk assessment allows making timely management decisions that account for the nature of
work and dietary peculiarities.
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MrMeHNYECKASA OLIEHKA PUCKA OJ11 300POBbA HACEJIEHUA, OBYC/IOBJIEHHOIO
KOHTAMWHALIMEW MULLEEBbLIX NPOOYKTOB X/IOPOPFAHUYECKMW NECTULMOAMU

. O. Topbades = O. B. CazoHosa, M. tO. MaeptoLunH, J1. M. BopoanHa
Camapckuii rocyfapCTBEHHbI MEAULMHCKIMIA yHMBEepcUTeT, . Camapa, Poccust

XO3ANCTBEHHAS AeATENBHOCTD YenoBeKka NPUBOAWT K HAKOMIEHWIO B MULLEBLIX MPOAYKTaxX aHTPOMOreHHbIX KOHTaMHaHTOB. Llenbio nccnegoBanms 6bin aHanma
pucka AN 300PO0Bbs HaceneHus, 06yCnoBneHHbIN nepopanbHbIM MOCTYNNeHeM xnopopraHmdecknx nectuumaos (MTXUEN OOT), WMPoKO NPUMEHSIBLUMXCSA B
cenbckom xossiictee. OLeHKa prcka OCYyLLECTBSNACE C YHETOM AaHHbIX O (DakTU4eckom niuTaHm 1798 Yenosek (823 My>XHMH 1 975 XEHLLIMH) B BO3pacTe oT
18 po 65 neT ¢ NpUMEeHeHeM NPOrPamMMHOro kKomrnekca «HyTpu-npod». [ns OLeHKN KOHTaMMHALMM MALLEBbIX MPOLAYKTOB X/I0POPraHNYecKMM nectmumaamm
npoaHanmnanposaHo 16510 Npob pasnuyHbIX rpynn MULLEBbIX NPOAYKTOB. HanbonbLumii HeKaHLLEePOoreHHbI PUCK, 0BYCNOBNEHHbI MOCTYMIEHNEM B OpraHn3M
¢ nuwesbiMy npogykTamm XL, obycnosneH notpebneHvem xneba 1 xnebHbix MPOAYKTOB, OBOLLIEV 1 6axHeBbIX, KapTOMeNs, MOoKa 1 MOSIOYHbBIX MPOAYKTOB,
HanOOoMbLLNI HEKAHLIEPOreHHbIN pUCK Npy nocTynneHnn OAT ¢ nuwein o6ycnosneH notpedneHrem xneba v xnebHblix MPOOyKTOB, OBOLLEV 1 6ax4eBblx, MsAca
N MSCHBIX MPOAYKTOB, MOSIOKA 1N MOSIOYHBIX MPOAYKTOB. HamBbICLWMIA YPOBEHL CYMMapHOIro MHAMBWAYaNbHOro KaHueporeHHoro pucka gns OOT n MXUT ¢
YHETOM MEAMAHHOM KOHLIEHTPaLMM COOTBETCTBYET TPETbEMY AManas3oHy 1 npuemnemM A npodeccroHanbHbix rpymn. MpesbilleHrie (hOHOBbIX 3HaYEHIA prcKa
0N 9HOOKPUHHOM CUCTEMbI MPW NOTPebneHun xneba 1 xnebonpoayKTOB HAaCTynaeT B 45 neT, nepexof, C NPeHebpeXxMo Maioro YPOBHSA prcka Ha YPOBEHb
YMEPEHHOro pucka HacTynaeT B 65 net. MonyyeHHble peaynbTaThl ykasbiBaloT Ha dPdEKTUBHOCTb CUCTEMbI CaHUTAPHO-3NMAEMNONOrMYECKOro Haa3opa 3a
6e30MacHOCTBIO ML, paccMaTpUBaEMbIi METOAMHECKNIA MOAXOL, K OLIEHKE PUCKOB MO3BOSISET CBOEBPEMEHHO MPUHMMATL YNPaBNEHHYECKME PELLEHNS C YHETOM
XapakTepa TPyLOBON AEATENbHOCTM 1 OCOBEHHOCTEN NUTaHWS.

KntoueBble cnosa: p1cK 340pOBbHO, NULLEBbIE MPOAYKTbI, SBOMOLMOHHAA MOAENb PUCKa, XNopopraHmndeckmne nectuuymapl, OAT, PXLM
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BopoauHa J1.M. Hanncanne Tekcta — lopbades [.0., CazoHosa O.B. Pegaktunposarie — lasptowwnH M.HO., BopoauHa J1.M.
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Food safety plays one of the key parts in ensuring public
health [1]. Contamination of food stock with anthropogenic

DDT (dichlorodiphenyltrichloromethylmethane) and
HCH (hexachlorocyclohexane), both  organochlorine

pollutants caused by human economic activity can lead to
the development of pathological conditions in people [2,3,4].
Organochlorine pesticides are among the anthropogenic
contaminants polluting food stock in the context of agricultural
activities [5].
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pesticides, are insect control chemicals applied to seasonal
and perennial crops [6]. These contaminants, which are
taken by people with food, have potential teratogenic,
carcinogenic, hormonal, neurological and immunological
properties [7, 8, 9].



OPUTMHAJIbHOE UCCJIEQJOBAHNE

Food contamination control, as well as the analysis of health
risks associated with ingestion of foreign agents, are the key
tools supporting and promoting food security in the Russian
Federation. They are also an integral part of the country's
demographic policy [10].

This study aimed to analyze the public health risks
associated with ingestion of organochlorine pesticides, with the
results of this analysis enabling evaluation of the effectiveness
of sanitary and epidemiological control operations in the
Samara region and generation of the new approaches to risk
assessment relying on evolutionary models.

MATERIALS AND METHODS

The assessment of dietary patterns peculiar to various
occupational categories involved collecting data from the
participating residents of Samara region, the collection relying
on surveys powered by Nutri-prof software [11]. The participants
of the study were 1798 people aged 18 to 65 years, 823
male and 975 female. The surveys allowed learning their food
habits structured by the main food groups. The occupational
categories the participants were grouped by reflected nature
of their work and gender specifics; they were "education",
"healthcare", "industrial production", "office", "agriculture".
Food contamination with organochlorine pesticides was
determined in the laboratory of the Samara Region Center for
Hygiene and Epidemiology, the gas-liquid chromatography
tests aimed at identifying concentrations of such compounds
as HCH and DDT. A total of 16510 samples were analyzed.
Automated assessment of carcinogenic and non-carcinogenic
risks, which factored in exposure of the occupational groups to
organochlorine compounds, relied on the Food Contamination
Database. The assessment considered combined exposure
to the contaminants, their median and 90th percentile
concentrations.

RESULTS

Organochlorine pesticides (HCH, DDT) were found in bread
and bread products, vegetable oil and other fats/oils, milk
and dairy products, meat and meat products, eggs, fish and
fish products, sugar and sweets/pastries, fruits and berries,
vegetables and melons, and potatoes. Their median and 90"
percentile concentrations were established (Table 1).

Analysis of the HCH content in food showed that eggs,
vegetable oil and other fats have the maximum median
concentrations, the lowest values were registered in such plant
products as vegetables, fruits and potatoes (in the range of

0.0163-0.0032 mg/kg). As for DDT, the highest concentrations
thereof were found in meat and meat products, and vegetable
oil and other fats had it in concentrations ranging from 0.0143
t0 0.0044 mg/kg.

The subsequent assessment of exposure and hazard ratios
associated with ingestion of organochlorine contaminants
factored in the specifics of their consumption in various
occupational groups, these specifics reported by the
participants when describing their actual dietary patterns.

The maximum non-carcinogenic risk associated with taking
HCH with food was 0.01 (median), and with the 90" percentile
accounted for — 0.096. Women falling into the "industrial
production" category were specifically exposed to this risk due
to consumption of bread and bread products, vegetables and
melons, potatoes, milk and dairy products.

The maximum non-carcinogenic risk associated with
ingestion of DDT with food (median) was established in the
"agriculture" group among males, with the value being 0.24,
and among females of the "industrial production" group, with
the same value. By the 90th percentile, females of the "industrial
production" group ran the highest risk (0.66). The risks arose
from consumption of bread and grain products, vegetables and
melons and gourds, meat and meat products, milk and dairy
products contaminated with DDT.

The joint hazard index (X HI) describing concurrent and
long-term exposure to (intake of) HCH and DDT showed that
females of the "industrial production" group ran the highest risk
(Table 2).

According to the "Guidelines for assessing public health
risks associated with exposure to environment pollutants"
(R 2.1.10.1920-04), liver and the endocrine system are the
organ and system critically affected upon exposure to DDT,
therefore, females of the "industrial production" group run the
highest risk of negative consequences from oral contact with
organochlorine contaminants.

Accounting for the exposure and the slope factors
(SFo) of the studied contaminants, we evaluated the risk of
carcinogenic effects they may have on representatives of the
various occupational groups. The highest level of individual
and population carcinogenic risks associated with median
concentration for DDT was established for the male part of the
"agriculture" occupational group (4.1x107° and 0.41 cases per
10,000 people, respectively). Same group ran the highest risk
of cancer associated with DDT ingestion (0.000184 and 1.84
per 10 000 population). Females in the "industrial production"
group had the highest DDT-induced individual and population
carcinogenic risk level, which amounted to 0.00011 and 1.11
cases, respectively. As for HCH, in this occupational group the

Table 1. Median and 90" percentile content of organochlorine pesticides in food (mg/kg)

HCH DDT
Food groups
Me 90 Me 90
Bread and bread products 0.0051 0.0543 0.0053 0.0065
Vegetable oil and other oils/fats 0.0147 0.0296 0.0095 0.0276
Milk and dairy products 0.0061 0.0072 0.0049 0.0054
Meat and meat products 0.0047 0.0188 0.0143 0.0362
Egg 0.0162 0.0163 0.005 0.005
Fish and fish products 0.0046 0.0073 0.0052 0.0114
Sugar and sweets/pastry 0.0049 0.0072 0.0048 0.0078
Fruits and berries 0.0042 0.0049 0.0051 0.006
Vegetables and melons 0.0035 0.1048 0.0047 0.0248
Potatoes 0.0032 0.0735 0.0044 0.0334
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Table 2. Total hazard indices in occupational groups, median and 90" percentile HCH and DDT concentrations

2 HI 2 Hi
Occupational group Me 90
female male female male
"education" 0.23 0.198 0.68 0.5
"health care" 0.182 0.176 0.51 0.48
"industrial production" 0.25 0.239 0.756 0.693
"office" 0.167 0.156 0.456 0.428
"agriculture" 0.2209 0.241 0.6 0.71

individual risk arising from ingestion of this chemical was at the
level of 0.00147, and the population risk amounted to 17.4
cases per 10000 people.

With the median DDT and HCH concentrations factored
in, the total individual and population carcinogenic risk arising
from the combined effects of DDT and HCH in all studied
occupational groups falls within the third range (individual
risk throughout life ranging from 1x10* to 1x107), which is
acceptable for occupational groups and unacceptable for the
general population. With the 90th percentile DDT and HCH
concentrations factored in, the total individual carcinogenic risk
associated with these chemicals affecting the body jointly in
all studied occupational groups falls within the fourth range,
which is considered unacceptable (individual risk throughout
life >0.001) neither for occupational groups nor for the general
population and requires urgent mitigation measures on the
organizational level.

Assessment of the contribution of individual food groups
to the total risk load revealed that consumption of bread and
bread products aggravates the cumulative risk associated
with exposure to organochlorine pesticides. Using the
paired relationships reflecting the influence of alimentary
factors shaped by contamination of this food group with
organochlorine pesticides we developed evolutionary models
showing health risks accumulation and accounting for damage
to the most vulnerable organs and systems. At the given level
of risk and considering life-long and ever growing exposure
to contaminants, health disorders are likely to develop in the
case investigated. Thus, it is possible to model the likelihood
of disease development for the given contaminant exposure
values and make management decisions aimed at prevention.
According to the literature, HCH and DDT have a negative
effect on the endocrine system. Relying on the median
pesticide concentrations, we built an evolutionary model of
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non-carcinogenic risk for the endocrine system associated with
consumption of bread and bread products, which showed that,
starting from the age of 45, the evolutionary risk grows beyond
background levels, and from 65, these risks, considered
negligible up to this age, become moderate (Figure).

DISCUSSION

Most organochlorine pesticides, including HCH and DDT,
are persistent organic pollutants contaminating environment
in general and food in particular. These chemicals cause the
risk of development of non-carcinogenic and carcinogenic
diseases [12,13].

The Russian Federation food security concept relies on the
multi-stage system for assessing risks associated with food
contamination. The methodological approaches to modeling
the evolution of risk that are currently practiced in our country
underlie the methodology for chemicals-related public health
risks assessment and food (goods) safety appraisal, which
is recommended by the Eurasian Economic Commission
[14]. Both in our country and other countries of the Eurasian
Economic Union (EAEU), there functions a multi-level legislative
system regulating the health risks assessment procedure, the
list of such risks including those arising from food contamination
[15, 16].

This study has shown that in the Samara region, the state
sanitary and epidemiological control system ensures food
safety through permitting sale of food containing permissible
levels of organochlorine contaminants. Nevertheless, the
analysis of risk associated with contamination of food
stock with these compounds revealed the most vulnerable
occupational groups, those bearing the highest risk load,
including risks arising from the consumption of contaminated
food with high values of pesticide content (90" percentile).

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

Age, years

=+:22x= Evolutionary risk (1) ——— Evolutionary risk (background)

Fig. Evolutionary model of non-carcinogenic risk from endocrine system arising from ingestion of contaminants with bread, bread products (median concentrations)
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We analyzed the actual dietary patterns of various population
groups (although, from the methodological viewpoint, risk
assessments typically rely on Rosstat data reflecting average
annual consumption) and received data on exposure to
organochlorine pesticides in specific occupational groups. The
maximum carcinogenic risk associated with ingestion of DDT
and HCH was established in the "agriculture" group among
males and in the "industrial production" group among females.
The maximum carcinogenic risk associated with exposure to
DDT and HCH was established for females of the "industrial
production" group. In all occupational groups, the level of
carcinogenic risk, with the growth of median concentration
factored in, falls in the third range. We have built a non-
carcinogenic risk evolutionary model revealing the development
of endocrine system disorders; this model shows that the key
contributors to aggravation of such disorders are bread and
bread products, and that starting from the age of 45, the
evolutionary risk grows beyond background levels, and from
65, these risks, considered negligible up to this age, become
moderate. The suggested herein methodological approach
to risk assessment factors in dietary specifics and structure,
as well as food habits, exposure to contaminants depending
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20-YEAR MONITORING OF PHYSICAL DEVELOPMENTAL CHARACTERISTICS IN SCHOOL-AGE CHILDREN
AND ADOLESCENTS LIVING IN KURSK

Chernykh AM = Kremleva AS, Belova Al
Kursk State Medical University, Kursk, Russia

The study was aimed to compare physical developmental characteristics in children and adolescents aged 7-18 living in Kursk for the years 2000-2001 and
2019-2020. The study was carried out in general educational institutions located in different urban areas of Kursk in 2000-2001 and 2019-2020. The standard
anthropometric measurements, instruments and statistical methods were used. A total of 20,083 school-age children and adolescents were examined. The
inclusion criteria were as follows: school-age children and adolescents staying at the educational institution at the time of the study, informed consent form properly
completed, anthropometric measurements correctly performed. Statistical processing of the results was carried out using the Statistica 10.0 software package.
The 20-year monitoring of physical development characteristics performed in school-age children and adolescents living in Kursk revealed the significant increase
in height and body weight in all age and gender groups. The harmonious body acceleration manifestations associated with the muscle strength increase were
observed in the context of sociomedical progress in Kursk.
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The long-term longitudinal studies of physical development The reports has been published concerning the long-

characteristics as a measure of country’s children health are
an important issue, because these allow the researchers to
yield a long-term forecast and propose measures to improve
the country’s reproductive and labor potential, as well as the
demographic situation [1-8].

Currently, the physical developmental characteristics in
children and adolescents are considered the criterion of their
health, which includes assessment of the level and harmony of
physical development [9, 10].

term longitudinal data on the children’s physical development
obtained both in different regions of the Russian Federation and
abroad [11-14].

The study demonstrates the 20-year longitudinal data on
the physical developmental morphofunctional characteristics in
school-aged children and adolescents living in Kursk.

Aim. Comparison of physical developmental characteristics
in children and adolescents aged 7-18 living in Kursk for the
years 2000-2001 and 2019-2020.
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METHODS

The study was carried out in general educational institutions
located in different urban areas of Kursk in 2000-2001 and
2019-2020. The standard anthropometric measurements,
instruments and statistical methods were used [15-17].

A cohort of 20,083 school-age children and adolescents
was examined. Inclusion criteria: school-age children and
adolescents staying at the educational institution at the time
of the study, informed consent form properly completed,
anthropometric measurements correctly performed.

The study did not harm the participants or infringe upon
their rights in accordance with ethical principles of biomedical
research mandated by the World Medical Association
Declaration of Helsinki (2013).

Statistical processing of the results was carried out using
the Statistica 10.0 software package (StatSoft, USA).

Results

When analyzing the 20-year longitudinal data on the physical
developmental characteristics of children and adolescents
aged 7-18 attending general educational institutions in Kursk,
the improvement can be seen (Tables 1, 2).

The significant (p<0.01-0.05) height increase was observed
in all age and gender groups. In 2000-2001 the height of boys
aged 7 was 117.0 cm, and in 2019-2020 it was 121.6 cm, i.e.

OPUTTMMHAJIbHOE NCCJIEQOBAHVE

the increase was 4.6 cm. In 2000-2001 the height of girls aged
7 was 115.8 cm, and in 2019-2020 it was 119.6 cm, i.e. the
increase was 3.8 cm.

In 2000-2001, by the end of growth, the young men aged
18 had the height of 166.1 cm, and in 2019-2020 they had the
height of 176.1 cm, i.e. the increase was 10.0 cm. In 2000-
2001 the height of girls aged 18 was 157.3 cm, and in 2019-
2020 it was 170.6 cm, i.e. the increase was 13.3 cm.

The annual change in average height starts to decline after
17 in young men, and after 15 in girls, since the growth ends,
however, the growth curves are typical.

The significant (p<0.01) body weight increase was observed
in school-age children and adolescents of all age and gender
groups. Thus, in 2000-2001 the 7-year-old boys’ body weight
was 21.7 kg, and in 2019-2020 it was 23.4 kg, i.e. the increase
was 1.9. In 2000-2001 the body weight of girls aged 7 was
21.4 kg, and in 2019-2020 their body weight was 23.1 kg, i.e.
the increase was 1.5 kg.

In 2000-2001, the 18-year-old young men’s body weight
was 58.7 kg, and in 2019-2020 it was 65.2 kg: the increase
was 6.5 kg. In 2000-2001 the body weight of girls aged 18 was
52.1 kg, and in 2019-2020 their body weight was 58.9 kg: the
increase was 5.8 kg.

The increase in height and body weight was accompanied
by an increase in muscle strength of the hand in school-age
children and adolescents of all age and gender groups (see
Figure).

Table 1. Height of school-age children and adolescents living in Kursk, measured in 2000-2001 and 2019-2020, M+m

Age, years Number of M+m [ Numbelf of M+m o 1%
observations observations
2000-2001 rr. 2019-2020 rr.
Boys
7 247 117,0+0,29 4,57 320 121,6+0,26 4,92 p=<0,01
8 419 121,0+0,26 5,41 351 126,2+0,26 5,07 p=<0,01
9 469 125,3+0,26 5,81 375 130,4+0,21 6,24 p=<0,01
10 452 128,3+0,30 5,32 448 135,9+0,26 5,65 p=<0,01
11 371 133,1+0,30 5,89 323 140,1+0,25 4,73 p=<0,01
12 329 137,7+0,37 6,97 283 145,4+0,26 4,57 p=<0,01
13 224 142,2+0,41 6,12 275 150,5+0,21 5,32 p=<0,01
14 168 147,8+0,42 5,48 153 155,9+0,28 4,84 p=<0,01
15 154 154,7+0,56 6,88 242 163,7+0,20 4,85 p=<0,01
16 184 161,1+0,44 6,11 145 170,2+0,27 3,34 p=<0,01
17 141 165,3+0,50 5,99 123 174,5+0,27 3,11 p=<0,01
18 70 166,1+0,73 6,03 112 176,1+0,29 3,24 p=<0,05
Girls
7 249 115,8+0,29 4,71 291 119,6+0,31 4,93 p=<0,01
8 488 120,0+0,18 4,22 432 123,7+0,20 5,48 p=<0,01
9 463 124,1+0,21 4,68 412 127,8+0,25 5,33 p=<0,01
10 519 128,4+0,22 5,21 451 134,1+0,24 5,2 p=<0,01
11 432 132,1+0,27 5,83 415 140,8+0,25 4,35 p=<0,01
12 363 139,0+0,64 5,16 381 147,2+0,23 5,82 p=<0,01
13 252 144,2+0,36 5,95 426 153,7+0,21 5,68 p=<0,01
14 236 150,8+0,69 6,11 353 159,4+0,27 4,27 p=<0,01
15 226 153,9+0,35 5,34 212 162,1+0,34 5,04 p=<0,01
16 205 155,6+0,33 4,79 184 164,6+0,35 4,89 p=<0,01
17 137 156,6+0,38 4,58 112 167,7+0,43 3,57 p=<0,01
18 69 157,3+0,62 5,33 109 170,6+0,38 4,43 p=<0,01
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Table 2. Body weight of school-age children and adolescents living in Kursk, measured in 2000-2001 and 2019-2020, M+m

Ade. vears Number of M<m Number of M+ m
9e. Y/ observations - ° observations - ° P
2000-2001 rr. 2019-2020 rr.
Boys
7 247 21,7+0,15 2,47 320 23,4+0,15 2,75 p<0,01
8 419 23,6+0,12 2,68 351 25,7+0,14 2,78 p=<0,01
9 469 25,7+0,16 3,563 375 28,1+0,14 3,04 p=<0,01
10 452 27,4+0,13 2,86 448 30,6+0,13 2,93 p=<0,01
11 371 30,1+0,19 3,94 323 34,5+0,18 3,34 p=<0,01
12 329 32,9+0,19 3,81 283 37,4+0,21 3,65 p=<0,01
13 224 36,2+0,25 3,89 275 41,6+0,21 3,57 p=<0,01
14 168 41,1+0,30 4,03 153 46,5+0,22 3,64 p<0,01
15 154 46,4+0,28 3,57 242 53,2+0,21 3,23 p<0,01
16 184 52,3+0,30 4,05 145 59,7+0,21 2,68 p<0,01
17 141 56,4+0,23 3,14 123 63,3+0,19 2,21 p=<0,01
18 70 58,7+0,32 2,74 112 65,2+0,24 2,24 p<0,01
Girls

7 249 21,4+0,14 2,46 291 23,1+0,17 2,42 p<0,01
8 488 22,9+0,10 2,48 432 25,3+0,15 2,76 p<0,01
9 463 24,8+0,10 2,45 412 26,9+0,19 3,02 p=<0,01
10 519 27,1+0,12 2,86 451 29,6+0,14 2,23 p=<0,01
11 432 29,9+0,12 2,74 415 34,4+0,11 2,45 p<0,01
12 363 33,6+0,16 3,18 381 37,9+0,13 2,81 p<0,01
13 252 37,9+0,20 3,34 426 43,8+0,13 2,92 p<0,01
14 236 42,7+0,19 4,03 353 48,5+0,16 2,21 p<0,01
15 226 46,3+0,20 3,11 212 53,6+0,21 2,13 p=<0,01
16 205 49,0+0,28 4,07 184 57,1+0,23 2,24 p=<0,01
17 137 51,7+0,31 3,69 112 58,8+0,27 2,87 p<0,01
18 69 53,1+0,44 3,72 109 58,9+0,22 2,34 p=<0,01
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Fig. Muscle strength measurements of the hand in girls and boys aged 7-18 living in Kursk, obtained in 2000-2001 and 2019-2020, M
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During the 20-year monitoring the muscle strength of the
right hand in 18-year-old young men (by the end of growth)
increased by 1.3 kg, and in girls the muscle strength of the right
hand increased by 1.1 kg.

DISCUSSION

Realization of growth is driven by genetic and environmental
factors: the inherited genetic program is implemented under
the influence of a complex set of factors. Negative factors
can cause growth retardation and developmental delay, and
the positive factors can cause the opposite. Sociomedical
progress, which took place in the Kursk Region in the recent
decades according to official statistics, ensured the conditions
favorable to children’s growth and development. This was
manifested by the positive trend in the changes of physical
developmental morphofunctional characteristics in school-age
children [18].

Similar changes are observed both in the regions of Russia
and abroad, for example in BRIC countries. Thus, the study
performed in Kolkata (India) revealed positive trend in changes
of height and body weight of children and adolescents aged
7-16 associated with improvement of sociomedical conditions
related to socioeconomic progress in India over the recent
decades [19].

Improvement of children’s physical developmental
characteristics associated with economic development
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