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AKICTb CHY Y HIKOJIAPIB — MEIIIKAHITIB PATIIOAKTUBHO
3ABPYIHEHUX TEPUTOPIN ITIJ YAC ITAHJAEMII COVID-19

MeTa: ouiHUTK XapaKTEPUCTUKM CHY [iiTel cepefHbOro WKinbHOro BiKy Mmig Yac naHpgemii COVID-19.
Marepianu i metoau. Kpoc-cekuiiiHe [OCNiAKEHHA XapaKTEPUCTUK CHY AiTeil — MelKaHLiB pafioakTUBHO 3abpyaHe-
HUX TepuTopin utommpcokoi Ta PiBHEHCbKOT 06nacTeid, IKi NPoXoAUIN NNAHOBE 0OCTEXEHHSA Y YepBHi-nunHi 2020
POKy, micns ixHboro nepe6yBaHHA 3 6epe3Hs no yepBeHb 2020 poKy B yMOBAX AOMaLIHbOT i3014UiT BHACNiIAOK KapaH-
TUHHUX 0OMexeHb yepe3 naHgemito COVID-19. Y pocnimkeHHi B3san yyacTb 96 y4HiB 3aranbHOOCBITHIX JepXaBHUX
WwKin, Bikom 10—16 pokiB. XapaKTepuCTUKM CHY OLiHIOBaNM 3a AOMOMOrol onuTyBanbHuUKa «[iTcOyp3bKUi iHAEKC
AKOCTi CHY», NepeKNafieHOro yKpaiHCbKO MOBOIO.
Pe3ynbratn Ta 06roBopeHHA. B nepiog 3anpoBapkeHHs 0OMexyBanbHUX 3axofiB 3 npusogy naHaemii COVID-19
cnocTepiranucs NeBHi NOPYLWEHHS XapaKTEPUCTUK CHY, BilOUTKOM sikux OyB MOMipHO MiABULLEHWII 3arafnbHuii NoKas-
Huk PSQI-U, wo cknapas (3,89 + 3,20) 6anis. BctaHoBneHo, wo y 19,79 % piTeil 3aranbHuii Yac cHy 6yB He[OCTaTHiM,
ay 2,08 % piteit Mana micue cyTTeBa AenpuBaLlis CHY. SKiCTb CBOrO CHY IK «CKOpille noraHy» onucanu 32,29 %, a sk
«ByXe noraHy» 4,17 % pecnoHgeHTiB. Ha nopyweHHs cHy ckapxunucs 35,42 % piteir. 03Haku feHHOT gucdyHKUii ma-
v 67,71 % pitein. Y 18,75 % BU3Hayanucs o3Haku 6e3coHHA. Y Moaeni norictuyHoi perpecii 4oBOMT 3HAYHUMM Nnpor-
HOCTUYHUMM hakTOpamu 6e3coHHA bynu: xiHoua ctatb (OR = 2,487; 95 % [I: 1,407-4,397); cy6'eKTUBHE BU3HAYEH-
Hf HeraTMBHOTO BMIMBY MAHAEMIiT HA CTaH 3J0POB'A, HE3aANEXHO Bif TOro, XBopiB pecnoHAeHT Ha COVID-19 um Hi
(OR =1,166; 95 % [AI: 1,112-1,222), a Takox npoxusaHHa y micti (OR = 1,183; 95 % A1I: 1,065-1,315).
BucHOBKU. 3anpoBafKeHHs 00MeXyBaNbHUX KapaHTUHHUX 3axofiB BHacnigok naHgemii COVID-19, npussoanno ao
NOPYLIEHHS PEXUMY OHS WKONAPiB, Wo MoaUdiKyBaN0 XapaKTEPUCTUKM CHY. Maiixe y TPETUHM 06CTEXEHUX AiTeil Tpu-
BaNiCTb i AKICTb HiYHOrO CHY GynKu HegocTaTHiMKU Ans dizionoriyHoro BigHOBNEHHs pe3epBiB opraHizmy. KputuuHmii
BMIMB Ha Lii MOKA3HWUKM Manu 3ani3Hinuit BUGip noyaTky CHy Ta MOPYLEHHS Oro TirieHu.
KniouoBi cnosa: COVID-19, coH, wKonspi, colianbHa i30nauis, paaioakTMBHO 3abpyaHeHi Teputopii.
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SLEEP QUALITY OF SCHOOLCHILDREN — RESIDENTS OF
RADIOACTIVELY CONTAMINATED AREAS DURING THE COVID-19
PANDEMIC

Objective: to assess the sleep characteristics of middle school children during the COVID-19 pandemic.
Materials and methods. Cross-sectional study of sleep characteristics of children - residents of radioactively con-
taminated areas of Zhytomyr and Rivne regions, who underwent a routine examination in June-July 2020, after their
stay from March to June 2020 in conditions of home isolation due to quarantine restrictions during the COVID-19
pandemic. Ninety six students of comprehensive public schools, aged 10-16, took part in the study. Sleep charac-
teristics were assessed using the Pittsburgh Sleep Quality Index (PSQI-U indicator), translated into Ukrainian.
Results and discussion. During the period of the introduction of restrictive measures due to the COVID-19 pandem-
ic, certain disturbances of sleep characteristics were observed, the imprint of which was a moderately increased total
PSQI-U indicator, which was (3.89 + 3.20) points. It was established that 19.79 % of children had insufficient total
sleep time, and 2.08 % had significant sleep deprivation. The quality of their sleep was described as «rather bad» by
32.29 %, and as «very bad» by 4.17 %; 35.42 % of children complained about sleep disturbances, 67.71 % of chil-
dren had signs of daytime dysfunction, 18.75 % had symptoms of insomnia. In the logistic regression model, quite
significant prognostic factors of insomnia were: female gender (OR = 2.487; 95 % CI: 1.407-4.397); subjective
determination of the negative impact of the pandemic on health, regardless of whether the respondent had COVID-
19 or not (OR = 1.166; 95 % CI: 1.112-1.222), as well as living in the city (OR = 1.183; 95 % CI: 1.065-315).
Conclusions. The introduction of restrictive quarantine measures as a result of the COVID-19 pandemic led to a vio-
lation of the daily routine of schoolchildren, which modified the characteristics of sleep. In almost a third of the
examined children, the duration and quality of night sleep was insufficient for the physiological restoration of the
body’s reserves. A late choice of the start of sleep and violations of his hygiene had a critical impact on these indi-
cators.
Key words: COVID 19, sleep, schoolchildren, social isolation.
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BCTYII
3Baxkarouy Ha 3HaYHe IMOLIMPEeHHSs iH(eKIii, BUKJIMKa-
Hoi KopoHaBipycom SARS-CoV-2, 11 6epesus 2020 p.
BcecBiTHs opranizaiiis oxopoHu 310poB’st (BOO3) Buc-
JIOBWJIa KpailHE 3aHEITOKOEHHS MOKAa3HUKAMM Ta TsIK-
KiCTIO 11 HACJIiAKiB, a TAKOX HENPUIYCTUMUMM MAacCIlITa-
OamMu 0e3[isIIbHOCTI 1IOA0 MPOTUETiAeMiUHUX 3aXO/iB,
Ta Aiiiia BUCHOBKY, 1110 criajiax COVID-19 moxe 0yt
oxapakTepu3oBaHUM K maHaeMis [1]. Ypsn Ykpainu ta
YPSIIM iHILMX KpaiH BilpearyBaiu Ha 110 Oe3npeLeacHT-
HY CUTYyallifo, 3aIIpOBaINBIIN 000B’I3KOBEe HOCIiHHS Ma-
COK, COlliaJIbHe TUCTaHIIiFOBaHHS, 3a00pOHY Ha MOI3IKU
Ta BBEACHHS KapaHTUHY, 110 TTPU3BEJIO 10 paIluKaIbHUX
3MiH y 6aratbox acnekTax MOBCIKACHHOIO XUTT [2].
Bxxe miciist iepiumx MicsLiB pealizailii 0OMexXXyBalbHUX
3aXO0/IiB HAyKOBIISIMU OYJIO OIMCAHO HEeraTMBHUI BILIUB
Ha MCUXiYyHe 310pOB’4, SIKiCTh Ta TPUBAIICTh CHY Y Pi3HUX

B« Victoria A. Poznysh, e-mail: viktoriapoznysz @gmail.com

INTRODUCTION
In view of the significant spread of the infection
caused by the SARS-CoV-2 coronavirus on March
11, 2020, the World Health Organization (WHO)
expressed extreme concern at the indicators and
severity of its consequences, as well as the unac-
ceptable scale of inaction, and concluded that the
outbreak of COVID-19 can be characterized as a
pandemic [1]. The government of Ukraine and the
governments of other countries reacted to this
unprecedented situation by introducing mandato-
ry wearing of masks, social distancing, travel bans
and quarantines, which caused radical changes in
many aspects of everyday life [2].

Already after the first months of the implemen-
tation of restrictive measures, scientists described
the negative impact on mental health, quality and
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BepcTB HacesieHHs |3, 4]. OcobauBy MiArpymny HaceJeH-
Hs1, Ha SIKY HaiOiIbllle BIUIMHYJIM OOMEXYyBaJlbHi 3aX0-
W, CTAaHOBIATH MIKOJsIpi. CamMe BOHM 3iTKHYJIHCS i3
CYTTEBMMU 3MiHaMU CIIOCOOY XUTTsI, BKIFOYAIOUU TUC-
TaHliiiHe HaBYaHHS, JOMAIIHIO i30JI411i10, 3MEHILIEHHS
collialibHOI B3aeMofii Ta (pi3MYHOI aKTUBHOCTI Ha
CBi>KOMY TIOBITpi, 1110 MPU3BENO J0 301JIbIIEHHS 4acy,
SIKe JIITW TIPOBOIMIIN Tepel eKpaHaMU TamxKeTiB |3, 6].

ITonepeaHi mocaiaKeHHs BxKe€ BCTAHOBUJIU, IO Ka-
paHTUHHI obMmexeHHs mim 4yac crnajmaxy COVID-19
MPU3BOIWIN 10 3MiHM HABMYOK CHY $IK Y IiT€ii paHHb-
Oro BiKy, TakK i y miutiTKiB. bpa3unabcbke onuTyBaHHS
3a yyacTio 2401 pecrnoHmeHTa 3acBimumio, o 33,9 %
niteit Bikom 4—12 pokis ta 56,6% niteit 13—17-piuHo-
ro BiKy MaJiu MOraHy sIKiCTb CHY 3 IlepeBa>KHUMMU MPO-
OneMaMM TpH iHiLiaLii Ta migTpumui cHy [7]. Benuko-
MacluTabHe repexpecHe enigeMiojioriyHe JOoCTiaKeH-
Hsl MOKa3ajo, 110 NOLIMPEHICTh CUMITOMIB 0€3COHHS
y aiteit Ta migniTkiB KuTato B riepioj naHaemii ctaHo-
Buia 23,2 % [8]. HecnoniBaHi pe3ynsraTu OyJiu OTpu-
MaHi y KOTOPTHOMY MOCJiIKE€HHi, MPOBEIEHOMY B
Itanii, B SKOMY MOBiZOMJISLIOCS, 11O Y JiT€l IKiJIbHO-
ro BiKy 30iJbLIMIKCSI SIK TPUBAIICTh CHY, TakK i 4ac,
SIKMI BOHU IIPOBOISATH Ilepes ekpaHoM [9]. B iHomy
JOCHiIKeHHI MoKa3aHo, 110 Mif yac IaHaeMil Ta i3o-
JISILIi1 TT0YaToK CHY OYB BiATepMiHOBaHMUM, a yac mepe-
OyBaHHS Yy JTIKKY 301TbIINBCS OiIbII HixK Ha 2 TOIWHMU,
MpY LHOMY OiJBILIICTh MiATITKIB 3a3HAYMIN JOCTATHIO
TPUBAJICTh CHY i 3HUKEHHS IEHHO1 COHMBOCTI [10].

VY LIbOMY KOHTEKCTi OOCTiIKEHHS SIKOCTi CHY ILIKO-
JISIpiB B epioJl 00MexXyBaJIbHUX 3aX0/IiB JO3BOJISIE Me-
PEeBipUTH BILIUB IIbOTO, BXK€ iCTOPMYHOI0, MOMEHTY Ha
iXHill COH, 1O JO3BOJMUTH Kpalle PO3yMiTH HACTiaAKU
noaiOHMX aaAMiHiCTPaTUBHUX PillleHb Y MaliOyTHHOMY.

HuHiliHe gociimXeHHs1 OyJ0 CIpsSIMOBAaHO Ha BUB-
YEHHS XapaKTepPUCTUK CHY YUHIB CepeIHbOI IIKOJIU —
MEIIKAHLIB PaliOaKTUBHO 3a0pyIHEHUX PANOHIB il
yac nanaemii COVID-19.

MATEPIAJIN TA METOJIN DOCIIIZKEHb

Ile xpoc-cekliiiHe OOCHTiIKEHHS MPOBOAUIOCS Tpy-
MO0 HAyKOBLIB Ha 0a3i KJIiHiKK [lep>XaBHOI yCTAaHOBU
«HauioHanbHUI1 HAyKOBUIA LIEHTP padialliiiHOT Meau-
uuHu HaiioHaneHO1 akamemii MeIUUHMX HayK YK-
painn» (HHIIPM) Ta YkpaiHcbKoOro creniaiizoBaHO-
ro OHMCHAaHCEepy pamiallifHOro 3aXWCTy HaCeJICHHS
MO3 VYkpainu. Y4acHUKIB TOCITiIKeHHS BUTTaIKOBUM
YHOM BigOMpaiu cepef AiTeil — MEeIIKaHIIiB pagioak-
TUBHO 3a0pynHeHuX Teputopiit Hapoauiibkoro, OneB-
cbkoro ta KopocteHcbKoro pailoHiB 2KUTOMUPCHKOL
obnacti Ta Borommmupenbkoro, 3apidaHcbkoro, Po-

duration of sleep in various segments of the popula-
tion [3, 4]. A special subgroup of the population,
which was most affected by the restrictive measures,
was made up of schoolchildren. They were those
who faced significant lifestyle changes, including
distance learning, home isolation, a decrease in
social interaction and physical activity in the fresh
air, which led to the increase in the time spent by
children in front of gadget screens [5, 6].

Previous studies have already found that quaran-
tine restrictions during the COVID-19 outbreak led
to changes in sleep habits in both children and ado-
lescents. A Brazilian survey of 2,401 respondents
found that 33.9 % of children aged 4—12 years and
56.6 % of children 13—17 years old had poor sleep
quality, with predominant problems initiating and
maintaining sleep [7]. A large-scale cross-sectional
epidemiological study showed that the prevalence of
insomnia symptoms in Chinese children and adoles-
cents during the pandemic period was 23.2 % |[8].
Unexpected results were obtained in a cohort study
conducted in Italy, which reported an increase in
both sleep duration and screen time in school-aged
children [9]. Another study showed that sleep onset
was delayed and bed time increased by more than 2
hours during the pandemic and isolation, at that
most adolescents reported sufficient sleep duration
and reduced daytime sleepiness [10]. In this context,
the study of the sleep quality of schoolchildren dur-
ing the period of restrictive measures allows to check
the impact of this already historical moment on their
sleep, which will allow a better understanding of the
consequences of similar administrative decisions in
the future.

The current study was aimed at studying the sleep
characteristics of high school students living in
radioactively contaminated areas during the
COVID-19 pandemic.

MATERIALS AND METHODS

This cross-sectional study was conducted by a group
of scientists on the basis of the Clinic of the State
Institution «National Research Center for Radiation
Medicine of the National Academy of Medical
Sciences of Ukraine» (NRCRM) and the Ukrainian
Specialized Dispensary of the Ministry of Health of
Ukraine for Radiation Protection of the Population.
The study participants were randomly selected from
children living in radioactively contaminated areas
of Narodytskyi, Olevskyi, and Korostenskyi districts
of Zhytomyr region and Volodymyretskyi,
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KUTHSIHCBHKOTO palioHiB PiBHeHCbhKOI oOJacTi 3i
LIiIbHICTIO 3a0pyaHeHHs IpyHTIB ''Cs Bim 18 kbk/M?
1o 235 xbk/m?. Bwmict ’Cs B opraHi3mi KoJuBaBCs Yy
3HaYHOMY Hiana3oHi — Big 74 bk 10 9994 bk. Cepen-
HBOPIYHI HAKOMWYEHI J03M BHYTPIIIHHOTO OIPOMi-
HeHHs ckJanu Big 0,1 go 4,2 M3B. Y uyepBHi—IUMIHI
2020 poky mi miTu TepedyBaiM Ha TIJIAHOBOMY 0OCTe-
JKEeHHI, ITiCs AOMAIIHbOI 1301111l BHACTIIOK KapaH-
TUHHUX 0OMexXeHb yepe3 nanaemito COVID-19 3 6e-
pe3Hs 1o yepBeHb 2020 poky.

VYci npouenypu NMpoBOAUIU 3TiIHO 3 MPUHLIAIIAMU
MiHIMaJIbHOTO PU3MKY i CTAaHAAPTIB IHCTUTYLIIHHOTO
KOMITeTy 3 MEAMWYHOI €TUKM, a TakKoX IelbCiHChKOi
nexuapauii 1975 p., neperasgHytoi B 2008 p. do3Bin
komitety MmeauuyHoi etuku HHIIPM pist uboro
JOCIiIKeHHSs 0yJ10 ohopmIeHO TpoTokoaoM Ne 24 Bif
11.11.2019 poky. B uboMy mociigkeHHi BUKOPUCTOBY-
BaJlM JaHi, SKi HagaBaluCh 0e3 Oyab-SIKOTO ilIeH-
TH(dikaTopa abo Tpynu ineHTU(IKATOPIB, 10 JO3BOJIS-
I 0 BepudikyBatu (i3UdHy 0CO0Y 3a OCOOMCTOIO
iHpopmaiiero. Ocodbu BikoM 14 pokiB i crapiie,
3allikaBJieHi OpaTuh ydacTb y AOCHiIKE€HHi, Oyau
noiHGOopMOBaHi Ipo HOTro Lijli Ta METOAU, 3aPEECTPO-
BaHi Ta mepea MoYaTKOM Halalu MUChMOBY 3TOAy Ha
ioro nposeneHHs. s ocid monoaiie 14 pokiB, KpiM
3roAy y4acHUKiB, OyJI0 OTpMMaHO 3roay 0aTbKiB.

BumiproBanus Bmicty ’Cs y Tiji AiTeil 3mificHIOBaIN
B jabopaTopii JiYMIbHUKIB BUITPOMiHIOBAHHS JTIOIM-
HU Bigminy mosumetpii HHIIPM 3a momomoroio
JiyuabHUKA BuUOpoMiHioBaHHS JoauHu (JIBJI)
«CkpuHep 3M» BUpoOHUIITBA [HCTUTYTY €KOJIOTIi T10-
JIHU.

s oliHKW SKOCTi cHY Oyjo BukopuctaHo IliTc-
OYpP3bKUil ONMUTYBAJILHUK UISI BU3HAYCHHS iHAECKCY
gkocti cHy (Pittsburgh Sleep Quality Index — PSQI) —
CTAaHAAPTU30BAHUI ONUTYBAUIBHUK UISI CAMOCTIHHOIO
3aroBHEHHS, po3pobjeHuit Jdenienom Ix. baiiccom,
SIKAI JO3BOJISIE TIPOBOIUTH PETPOCIIEKTUBHY OIIIHKY
SIKOCTi CHY Ta MOT0 IOPYIIEHb IMPOTSITOM OCTAHHBOTO
micsug [11]. OnuTyBaJbHUK MEepeKIageHO YKpaiHCh-
Ko1o MoBo1o BiamnosigHo 1o Hacranosu BOO3: mpouec
nepekiany i amanrailii iHCTpyMeHTiB [12].

INepexmamennii ykpaincbkor MoBoio PSQI-U ckia-
AETHCSI 3 TUX CaMHUX €JEMEHTIB, 1110 ¥ BUXiTHUH
iHCTpyMeHT. BiH MicTuTh 19 eneMeHTIB, sIKi yTBOpPIO-
I0Thb ciM mKam: 1) gKicth cHy (1 elemeHT); 2) 4ac odi-
KyBaHHS CHY (2 eleMeHTH); 3) TpuBajiicTh cHy (1 ene-
MeHT); 4) edeKTUBHICTh CHY (3 eJeMeHTH); 5) Topy-
IeHHs cHY (9 eleMeHTiB); 6) JIiku Bif cHy (1 eJleMeHT)
i 7) nenHa pucdynkiis (2 enemeHTn). PSQI-U owiHio-
BaBCS BIAMOBIIHO 10 OPUTiHAJIBHOI CUCTEMU OaJiB.

Zarichanskyi, Rokytnyanskyi districts of Rivne
region, with ’Cs soil contamination density from 18
kBg/m? to 235 kBg/m?. The content of *’Cs in the
body fluctuated in a significant range — from 74 Bq
to 9994 Bq. The average annual accumulated doses
of internal radiation ranged from 0.1 to 4.2 mSv. In
June—July 2020, these children were undergoing a
routine examination, after home isolation due to
quarantine restrictions connected to the COVID-19
pandemic from March to June 2020.

All procedures were carried out in accordance with
the principles of minimal risk and the standards of
the institutional committee on medical ethics, as well
as the Helsinki Declaration of 1975, revised in 2008.
The permission of the Medical Ethics Committee of
NRCRM for this study was issued by protocol No. 24
dated November 11, 2019. This study uses data that
was provided without any identifier or set of identi-
fiers that would allow the verification of an individual
for personal information. Individuals aged 14 years
and older who were interested in participating in the
study were informed of its aims and methods,
enrolled and provided written informed consent
prior to initiation. For persons younger than 14 years,
in addition to their consent, parental consent was
obtained.

Measurements of the '¥’Cs content in the body of
children were carried out in the Laboratory of the
Whole Body Counters of NRCRM by the whole
body counter «Screener 3M» manufactured by the
Institute of Human Ecology.

To assess the quality of sleep, the Pittsburgh Sleep
Quality Index (PSQI) was used, a standardized
self-administered questionnaire developed by
Daniel J. Baiss, which allows for a retrospective as-
sessment of sleep quality and its disturbances during
the last month [11]. The questionnaire was translat-
ed into Ukrainian in accordance with the WHO
Guidelines: the process of translation and adapta-
tion of instruments [12].

Translated into Ukrainian, the PSQI-U consists of
the same elements as the original instrument. It con-
tains 19 items that form seven scales: 1) sleep quality
(1 item); 2) sleep latency (2 items); 3) sleep duration
(1 item); 4) sleep efficiency (3 items); 5) sleep distur-
bance (9 items); 6) sleep medication (1 item), and 7)
daytime dysfunction (2 items). The PSQI-U was
scored according to the original scoring system. Each
component is evaluated from 0 to 3 points. In addi-
tion, the PSQI provides a respondent’s self-report of
sleep time and wake time. The total score is created
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KoxeH koMnoHeHT oliHoeTbes Bin 0 1o 3 6aniB. Kpim
toro, PSQI 3abe3neuye camMo3BiT pecloHIEHTa PO Yac
CHY i yac TIpoOyI>KeHHSsI. 3arajbHa OIliHKa CTBOPIOETHCS
CYMOIO LIMX KOMIIOHEHTIB, 1110 BKa3ylOTb HA HaWTiplIly
SIKICTh CHY 3a OiJIbIII BUCOKUX OLIiHOK. PecrioHneHTH i3
3arajbHUM 0ajloM BUIIE 5 KJIACU(iKYIOThCS K «[1OTaHO
CILISIYi», HATOMICTb Ti, XTO HaOpaB 5 ab0 MeHIle OaJiB,
KJacU@iKyIOThCS SIK «100pe Cruisadi». BHyTpilllHS y3roma-
>keHicTb 3aranbHoro PSQI-U 6yna no6poro (oo KpoHoba-
xa = 0,76; cranmaptuszoBaHa o. Kponbaxa = 0,87). Kope-
JISILSE MiXK OLIiIHKaMM OKpeMMX 11IKaJl BapiloBajia Bil HU3b-
Koi 1o Bucokoi (r mopiBHIoBaB Bif 0,20 1o 0,70), a Mix 3a-
rajbHOIO OL[IHKOIO Ta OLiHKAMM OKPEMUX KOMIIOHEHTIB
Bi moMipHUX 10 Bucokux (r — Bim 0,64 mo 0,75) [13].

Kputepigmu Bigbopy Oynu: 1) mocTiiiHe MeIIKaHHS Ha
pagioakTUBHO 3a0pyIHEHUX TepUTOpPisx ZKUTOMUPCHKOL
ta PiBHeHCBKOI oGnacreii; 2) Bik miteir Bim 10 mo 16
POKiB; 3) HaBYaHHS Yy Jep>KaBHii 3arajJbHOOCBITHIl ce-
penHiii mKoii; 4) HOTpMMaHHS KapaHTMHHUX OOMe-
JK€Hb. YUaCHUKM 3alIOBHIOBAJIM aHKETU Yy MEPIIUid 1eHb
BiABiAyBaHHS KJiHiKU. [TalieHTiB Oy/10 BUKITIOUEHO, SIK-
1o BoHU He Moriau 3anoBHUTH PSQI-U camocTiiiHo.
IMTauieHTiB BUKIIIOUANIX 3 aHAJIi3Y, SIKILO OyIb-s1Ki MyHK-
™ PSQI-U Oynu He 3aMOBHEHi.

VYci BUXinHi AaHi 3 METOIO ONTHMI3allii MaTeMaTUYHO1
00poOKu BBOAMIN 10 0a3u maHux Microsoft Excel. Cra-
TUCTUYHY OOpOOKY pe3yabTaTiB JOCHiIKEeHb 301iCHIOBA-
JIM 3a JOMOMOIOI0 CTaHAAPTHOTrO ITaKeTy MPUKJIaTHUX
nporpam SPSS 13.0 for Windows Ta makeTy mporpam
StatSoft, Inc. (2011). STATISTICA (data analysis soft-
ware system), version 10. JIIsT cTaTUCTUYHOTO aHAaJi3y
JaHUX BUKOPUCTOBYBAJIM AECKPUMNTHMBHY CTaTUCTHUKY;
TMOPIiBHSHHS CEepeIHiX 3HAYeHb 3MiIHHMX 3[ilICHIOBAIN
3a JIOMOMOIOI0 MapaMeTpUUYHUX METOAIB (f-KpUTepito
CThI0fieHTa) 32 YMOB HOPMAaJbHOTO PO3IIOIIy AaHUX
o3Hak. Kputepiii MaHHa-YiTHIi BUKOPUCTOBYBAJIU IJisI
MOPiBHSHHS MIX CTaTSIMU i MiX BIKOBUMHU TpyIlamu y
BUIJISIII PO3MOALTY JaHUX, BIIMiHHOTO Bi HOPMaJIbHOTO
1 HEpiBHOMIPHOIO PO3Mipy TIpylu 3 HEPiBHOK JUC-
nepciero. Jag OUiHKM CTAaTUCTUYHOI 3HAYYIIOCTi
PI3HMIII MiXK YaCTOTHUMU XapaKTePUCTUKAMU BUKOPUC-
TOBYBAJIM ¥’ CTAaTUCTUYHUI TeCT ab0 TOYHUI KpuUTepiit
®imepa (p < 0,05) s BusiBiaeHHs acomialrii. [lepeBipky
HOPMAaJILHOCTI PO3MOAiNTY KiIbKiCHUX JaHUX MTPOBOININ
3a pgomoMorow TecTiB Konamoroposa-CmupHOBa i
[MManipo-Yinka.

IIpoBoaunau perpeciiiHuii i KopedsiLiiHUi aHami3 3
po3paxyHKoM Koedpilienta kopesuii [Tipcona — r nmpu
BiAMOBIAHOCTI poO3MOAiNly HOpMadbHOMY 3akKoHY. Ko-
eilieHTH Kopesilil 3i 3HAaKOM «+» PO3LiHIOBAIN SIK
IpSIMUI 3B’I30K, 3i 3HAKOM «-» — SIK 3BOpOTHiit. Kpim

by the sum of these components, indicating the
worst sleep quality at higher scores. Respondents
with a total score above 5 are classified as poor
sleepers, while those with a score of 5 or less are
classified as good sleepers. Internal consistency of
the total PSQI-U was good (Cronbach’s oo = 0.76;
standardized Cronbach’s o = 0.87). The correla-
tion between the scores of individual scales varied
from low to high (r = from 0.20 to 0.70), and
between the total score and the scores of individual
components from moderate to high (r = from 0.64
to 0.75) [13].

The selection criteria were: 1) permanent resi-
dence in radioactively contaminated territories of
Zhytomyr and Rivne regions; 2) the age of chil-
dren from 10 to 16 years; 3) studying in a state sec-
ondary school; 4) compliance with quarantine
restrictions. The participants filled out the ques-
tionnaires on the first day visit to the clinic.
Patients were excluded if they could not complete
the PSQI-U on their own. Patients were excluded
from the analysis if any PSQI-U items were not
completed.

All raw data were entered into the Microsoft
Excel database in order to optimize the mathemat-
ical processing. Statistical processing of research
results was carried out using the standard package
of application programs SPSS 13.0 for Windows
and the StatSoft, Inc. software package. (2011).
STATISTICA (data analysis software system), ver-
sion 10. Descriptive statistics were used for statisti-
cal data analysis; comparison of the average values
of variables was carried out using parametric meth-
ods (Student’s #-test) under the conditions of nor-
mal distribution of these characteristics. The
Mann-Whitney test was used for comparisons
between sexes and between age groups in the form
of non-normal distribution of data and unequal
group size with unequal variance.

To assess the statistical significance of the differ-
ence between frequency characteristics, the y? sta-
tistic test or Fisher’s exact test (p < 0.05) was used
to detect association. Normality was checked
using the Kolmogorov-Smirnov and Shapiro-Wilk
tests.

Regression and correlation analysis was con-
ducted with by calculating the Pearson correlation
coefficient — r when the distribution conformed to
the normal law. Correlation coefficients with a «+»
sign were regarded as a direct relationship, with a
«-» sign as an inverse relationship. In addition, we
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TOro, MM 3aCTOCYBaJd MOJEJ]b JIOTICTUYHOI perpecii,
CTaTUCTUYHUI MeToH (B paMKax ITiIXOAy OO0 y3araJbHe-
HOTO JIiHITHOTO MOJIETIOBAaHHS ), IKMI MOXXHAa BUKOPHC-
TOBYBATH JIJISI OTIUCY B3aEMO3B’SI3KY MiX AeKiTbKOMa He-
3aJIeXXKHUMU 3MiHHUMU (200 MpeIruKTOpaMu) Ta 3aJIexX-
Hoto OiHapHoto 3MiHHOW0O (p < 0,05). ITinxim mpsiMoro
BigOOpY BMKOPUCTOBYBAJIM JJIs BUBHAYEHHSI (DAKTOPiB,
1110 3HAYHO BIUIMBAIOTh HAa MMOBIPHICTh PO3BUTKY 0€3-
COHHY (a came: CTaTb, PETiOH IPOXXMBAHHSI, BUCOKWIA
piBEHb OIMOCEPENKOBAHOI arpecii Ta TPMBOXKHOCTI, HECII-
pustauBuil BiuiuB COVID-19) pa3oMm i3 BiZHOIIEHHSIM
maHciB (OR) ta 95 % nosipunmu inTepBanamu (J11). st
MiATBEpKEHHSI CTATUCTUYHO 3HAUYYLIOi B3aEMOMil MixX
KOMILJIEKCOM CKapr pi3HOI 4YaCTOTU Ta iHTEHCUBHOCTI i
CTyIIeHEeM TTOpPYIIEHHS CHY OYJ10 TTpOoBeneHO baraTodax-
TopHuit ananiz ANOVA.

PE3VYJIBTATU TA IX OBTOBOPEHHS
JIas1 BUBUEHHSI XapaKTEpUCTUK CHY YYHIB CepeaHbOIl
LIKOJM — XXKUTEJiB paaioaKTMBHO 3a0pyIHEHMX palio-
HiB mig yac maHaemii COVID-19 6yno 3anyyeHo 102
autuHu. 3 Hux 96 (94,1 %) BigmoBimanu Kputepism
BKJIIOUEHHSI Ta yBiLLIM B gociigkeHHs. Jlemorpa-
¢iuHi XapakKTepUCTUKU 3aJydeHUX Oci0 HaBeAeHO Y
Tabaui 1.

3arajibHUiA Yac CHY BMCTYIA€ OCHOBHMM KiJIbKiCHUM
MMOKa3HMKOM JTOOOBOTO PUTMY «COH—HecHaHHS» [14].
bBionoriuni Hopmatusu s niteit 10—16 pokiB 3Haxo-
nsTees B Mexax 8—11 roaun [15]. Tlpu iboMy cepenHiii
3arajbHU 4Yac y JIKKY OOCJiIKyBaHOI TpylM HiTeit
cknagaB (9:05 £ 1:24) romyHM Ha 100Y, 11O ITOBHICTIO
BilmoBinae BiKoBiii HOpMi. IHAMBigyanbHI MOKA3HUKU
3arajibHOTO Yacy CHy KOoJMBaiaucs y aiama3oHi Bix 5:30
1o 11:30 roguH. Po3noain aiteii 3a TpUBaJliCTIO IXHBOTO
CHY HaBeJeHO Ha puc. 1.

Ta6naumusa 1
NlemorpaciuHi xapaKTepuCTUKM 3anyyeHux ocib

Table 1
Demographic characteristics of recruited persons

applied a logistic regression model, a statistical
method (within a generalized linear modeling
approach) that can be used to describe the rela-
tionship between multiple independent variables
(or predictors) and a dependent binary variable
(p <0.05). A direct selection approach was used to
identify factors significantly influencing the likeli-
hood of developing insomnia (namely, gender,
region of residence, high levels of mediated aggres-
sion and anxiety, adverse effects of COVID-19)
along with odds ratios (OR) and 95 % confidence
intervals (CI). To confirm a statistically significant
interaction between a complex of complaints of
different frequency and intensity and the degree of
sleep disturbance, a multivariate ANOVA analysis
was conducted.

RESULTS AND DISCUSSION

In studying the sleep characteristics 102 children,
high school students living in radioactively con-
taminated areas during the COVID-19 pandemic
were involved. Of them, 96 (94.1 %) met the inclu-
sion criteria and entered the study. Demographic
characteristics of the involved persons are shown
in Table 1.

The total sleep time is the main quantitative
indicator of the daily «sleep-wake» rhythm [14].
Biological norms for children 10—16 years old are
within 8—11 hours [15]. At the same time, the
average total time in bed of the studied group of
children was (9:05 = 1:24) hours per day, which
fully corresponds to the age norm. Individual indi-
cators of total sleep time ranged from 5:30 to 11:30
hours. The distribution of children according to
the duration of their sleep is shown in Fig. 1.

Moka3Huk YuHi 3aranbHOOCBITHiX wWKin / Pupils of secondary schools
Indexes AepxaBHux / public npuBaTHuX / private
CepepHint Bk, poku / Mean age, years (M = SD) 12,83 = 1,87 15,17 £ 0,75
Crarb / Gender, abs (%)

Yonogiya / Male 33 (32,4) 4(3,9)

XiHoua / Women’s 63 (61,8) 2(1,9)
Micue npoxusaHHs / Place of residence, abs (%)

Ceno / Village 57 (55,9) -

Micro / City 39 (38,2) 6(5,9)
COVID-19, abs (%)

Mepexsopinu / Suffered a disease 4(3,9) -

He xsopinu / Did not carry the disease 92 (90,2) 6(5,9)
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SIk BuIHO, nepeBaxkHa OinburicTs miteit (78,1 %) cna-
JIN TIOHAA 8 TOAWH Ha I00Y, IIPU LIbOMY ONTUMAaIbHUI
3arajJlbHUI 9ac CHy — Bim 8 mo 9 roguH Ha goOy Maju
34,38 % niteit, me y 34,38 % niteii 3araJibHUi yac CHY
ckyagaB Bifg 9 no 10 roguH Ha 100y, a moHan 10 roguH Ha
o0y cniau 8,33 % obcrexxeHux. MeHiie 8 ronuH Ha 10-
oy, cnanm 21,88 % miteii, mpu 1IbOMY 3arajJbHUIA 4ac CHY
Bim 7 1o 8 romuH Ha noOy Binmivanm 13,54 % niteit, y
6,25 % niteii 3aralbHUIA Yac CHY CKJIafaB Bix 6 1o 7 ro-
IUH Ha 100y, a MeHIe 6 roguH Ha 100y cnaau 2,08 %
oocTexennx. OTxKe, MOXKHa BBaxat, oy 19,79 % ob¢-
TEXXEHMX 3araJIbHUI Yac cHy OyB HemocTaTHiM, a 'y 2,08
% niteii Majia Miclie CYyTTEBA ACTIPUBALLST CHY.

OKpiM IOCTaTHHOTIO 3arajbHOTO 4acy CHY He MEHII
BaXKJIMBUMHU IIapaMeTpaMM, 110 OOYMOBIIOIOTH HOp-
MaJIbHMI HIYHUI BiITTIOYMHOK IUTUHU € HaJIEXKHUM yac
BiIXomay 10 CHY Ta yac npoOymxeHHs. Ha puc. 2 npenc-
TaBJICHO PO3MOILI AiTel 3a 4yacOM IXHBOIO Bimxomy 10
CHY Ta 4aCOM MPOOYIKEHHS.

[TouaTkoM CHY BBaXKa€ThCS Yac, KOJIU IUTUHA JISITAa€ B
JIKKO, 32 TEPMiHOM 3apyOixKHUX MOCTiITHUKIB — «3 MO-
MEHTY BUMKHEHHS CBiT/a». B cepenHbomy 1ie BimOyBa-
Joch 0 (22:42 *+ 1:10) rognui. IlepeBaxkHa OiNBIIICTHh
niteit (71,88 %) Binxoauau no cHy 3 21:00 1o 23:00 ronu-
Hu, we 20,83 % BigcoTkiB 3acuHanu Bix 23:00 o 24:00,
i muie 7,29 % nsaranu cnaty micias 1:00 roguH Houi. Ca-
Me Leil MOKa3HUK € HalOLIbII BOJIOHTApPHUM — MOro
3a3BMYali JUTHHA 00Mpae cama. [Ipore moraHa ekoJioris

As it can be seen, the vast majority of children
(78.1 %) slept more than 8 hours a day, while
34.38 % of children had the optimal total sleep
time — from 8 to 9 hours a day, and another 34.38 %
of children had a total sleep time from 9 to 10
hours a day, and 8.33 % of the examined children
slept more than 10 hours a day. Less than 8 hours a
day slept 21.88 % of children, while 13.54 % of
children slept 7 to 8 hours a day, and 6.25 % of
children slept 6 to 7 hours a day and 2.08 % of the
examined children slept less than 6 hours a day.
Therefore, it can be assumed that 19.79 % of the
total sleep time was insufficient, and 2.08 % of the
children had significant sleep deprivation.

In addition to sufficient total sleep time, the
proper bedtime and wake-up time are equally
important parameters that determine a child’s
normal night’s rest. Figure 2 shows the distribution
of children by bedtime and wake-up time.

The beginning of sleep is considered the time
when the child goes to bed, according to the term
of foreign researchers — «from the moment the
light is turned off». On average, this happened at
(22:42 % 1:10). The vast majority of children
(71.88 %) went to sleep between 21:00 and 23:00,
another 20.83 % fell asleep between 23:00 and
24:00, and only 7.29 % went to bed 1:00 hour after
the midnight. This indicator is the most voluntary —

32
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PucyHoK 1. Po3nopain piteit 3a 3aranbH1MM 4acom ixHboro cHy (roauHu) (n=96)

Figure 1. Distribution of children according to their total sleep time (hours) (n=96)
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PucyHoK 2. lpacik po3ciloBaHHA Ta KpuBa perpecii, W0 noKasyloTb JiHilHY acouiauilo NoKasHuMKiB Yacy
BiAxoAy Ao cHy (roauHu) Ta yacy npobyaxkeHHs (ropuHu) aiten (n = 96)

Figure 2. Scattering graph and regression curve showing the linear association of the indicators of children's

bedtime (hours) and wake-up time (hours) (n = 96)

CHY — BiJICYTHICTb BiIIOBITHUX YMOB Y IUTUHU, €
CYTTEBOIO MEPEIIKOAOI0 IO BUIBHOTO BHUOOpPY Yacy
3acMHaHH4. BcTaHOBIEHO, 110 OKpeMa KiMHaTta Oynia
y 67,71 % niteii, ciiJibHA 3 iIHIIMMM YJIEHAMMU CiM’T —
y 28,13 %, a 4,17% niteil HaBiTh DIMWIN JIIKKO 3
IHIIMMM, OCTaHHi Jsgraau cnatu o (23:45 £ 0:37) ro-
JTAHI.

OcKiabKM Ha 4yac TIpoOyIKeHHS TUTUHU 3a3BUYail
BIUTMBAIOTh 30BHIilIHI 0OCTaBMHU (paHKOBa akK-
TMBHICTb WIEHIB CiM’i, MOYATOK 3aHSTh B LIKOJi TO-
1110), TO MpoOymKeHHs1 Oinbiiocti giteir (70,83 %)
BimoyBajnocs 3 7-1 mo 9-i romuHu pasky, 16,67 %
niteit — o 6-i ronuni, 11,46 % — micias 9-1 ronuHu Ta
nuie 1,04 % niteit mpoKumaaucs o 5-it ronuHi paH-
Ky. CepenHiii yac mpoOymKeHHd y JiTeil HacTaBaB O
(7:28 £ 0:53) ronuni. I1Ipn uboMy paHKOBE MPOKHU-
JaHHA Y 53,13 % Oyno cKIagHUM, ZUTUHY OYJI10 BaxK-
Ko po3oyautu, 50,00 % BiguyBaiu moTpeody I1iie moc-
natu. Ciig 3a3HAYWUTH, IO peTrpeciiHMil aHali3 He
BUSIBMB BipOTiZHOI 3aJIeXKHOCTI MiX 4acoM Bimgxomy
JI0 CHY Ta yacoM MnpoOymxkeHHs. [Ipore 3aranbHuit
yac CHY MaB 3BOPOTHY acolliallilo 3 4acOM Bigxomy
1o cHy (b =-0,775, Std.Err of b = 0,06, t = 11,873,
2 <0,0001), ToOTO UMM paHillle TMTUHA BigxXoauia 10
CHY, TUM TPUBATILIMM OYB 1i COH.

S Bimomo, 3arajbHUIl Yac HiYHOrO CHY MEBHUM
YUHOM IT0B’sI3aHU# 3 Bikom miognHu [15]. Ha puc. 3

it is usually chosen by the child itself. However, poor
sleep ecology — the lack of suitable conditions for a
child is a significant obstacle to the free choice of bed-
time. It was found that 67.71 % of children had a sep-
arate room, 28.13 % shared the room with other fam-
ily members, and 4.17 % even shared the bed with
other children, the latter went to bed at (23:45 £ 0: 37)
hours.

Since the child’s waking time is usually influenced by
external circumstances (morning activity of family
members, the start of classes at school, etc.), the major-
ity of children (70.83 %) woke up from 7 to 9 in the
morning, 16.67 % of children — at 6 AM, 11.46 % —
after 9 AM, and only 1.04 % of children woke up at 5
o’clock in the morning. The average time of awakening
in children was at (7:28 £ 0:53) hours. At the same time,
waking up in the morning was difficult for 53.13 %, it
was difficult to wake up the child, 50.00 % of them felt
the need to sleep more. It should be noted that the
regression analysis did not reveal a reliable relation-
ship between the time of going to sleep and the time
of awakening. However, total sleep time had an
inverse association with bedtime (b = -0.775, Std. Err
of b=10.06, t = 11.873, p < 0.0001), that is, the earli-
er the child went to sleep, the longer its dream.

It is known that the total time of night sleep is some-
how related to a person’s age [15]. Figure 3 shows the
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MPEICTaBICHO PO3MOMAUT TPUBAJIOCTI CHY BiZHOCHO
BiKY JiTEeM.

3a3Buyaii 1Sl 3aJIeXKHICTh MA€ JIIHIMHWIA HUCXiTHUI
TpeHa, 10 oOyMOBIeHO (i3i0JIOTIYHUMU OCOOJIU-
BOCTSIMUA IMTSIYOTO BiKy, IIPOTE aHalli3 OTPUMAHUX
HaMM JaHUX HE BUSIBUB MOAiIOHOI 3ayexHocTi. Lle
MOXHA MOSICHUTU MOPYIIEHHSIM PEeXUMY IHSI IIKO-
JISIpiB, SIKi y OiJBLIOCTI Mepeilin Ha AUCTaHLiliHe
HaBYaHHSI 4yepe3 3alpoBaIXEHHS OO0MEeXyBaJlbHUX
3aXO0/IiB.

CaMooIIiHKa SKOCTi CHY € KOMIUIEKCHUM ITOKA3HM -
KOM, III0 BimoOpaxkae TirieHy CHY, TpUBAJIICTb (a3u
IIMOOKOI0 CHY Ta HasIBHICTh YW BiJICYTHICTb IOpPY-
1eHb cHy. CepenHiii MoKa3HUK 3a IKaJI00 SIKOCTi CHY
onutyBasibHMKa PSQI-U nopishioBas (0,49 £ 0,73)
6auiB. I[IpubausHo TpetuHa niteit (32,29 %) onucanu
SIKIiCTh CBOTO CHY SIK «CKOpillle rorany», a 4,17 % — sk
«ayxe TioraHy». KopemsimiiiHuii aHalli3 BCTaHOBUB,
1110 TTOKA3HMK 3a LIKAJIOK SIKOCTI CHY Ma€ TiCHi 3BO-
POTHI 3B’s13KM 3 TpuBaicTio cHy (r=-0,578, p <0,001)
i yacom npobymkeHHs (r = -0,334, p < 0,01), Ta nipsi-
MU KOpeJSILiiHUI 3B’ 130K 3 4aCOM BiIXOAy A0 CHY
(r=0,443, p <0,001). Kpim TOTO, IMMOKa3HUK 32 IIIKA-
JIOIO SIKOCTi CHY MaB MpsAMi KOpPEJsSUiiiHi 3B I3KU
MOMIpHOI CHJIN 3 MOKa3HUKAMU IIKaJI 3aTPUMKU CHY
(r= 0,355, p <0,001), mopyiwieHHs cHy (r = 0,412,

distribution of sleep duration in relation to children’s
age.

Usually, this dependence has a linear downward
trend, which is due to the physiological features of
childhood, but the analysis of the received data did
not reveal such a dependence. This can be explained
by the violation of the daily routine of schoolchildren,
most of whom switched to distance learning due to
the introduction of restrictive measures.

Self-assessment of sleep quality is a comprehensive
indicator that reflects sleep hygiene, the duration of
the deep sleep phase, and the presence or absence of
sleep disorders. The average indicator of sleep quality
of the PSQI-U questionnaire by school was equal to
(0.49 £ 0.73) points. About a third of children (32.29 %)
described the quality of their sleep as «rather bad», and
4.17 % as a «very bad». In the correlation analysis, it
was established that the indicator of the sleep quality
scale has a close inverse relationship with the duration
of sleep (r =-0.578, p < 0.001) and the time of awak-
ening (r = -0.334, p < 0.01), and a direct correlation
relationship with bedtime (r = 0.443, p < 0.001). In
addition, the indicator on the scale of sleep quality
had direct correlations of moderate strength with the
indicators of the scales of sleep delay (r = 0.355, p <
0.001), sleep disturbance (r = 0.412, p < 0.001), sleep
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PucyHoK 3. lpacdik po3citoBaHHA Ta KpuBa perpecii, 1o nokasywTb NiHiliHy acouiauito Biky aitei (poku) Ta

3aranbHoro 4acy cHy (roputm) (n =96)

Figure 3. Scattering graph and regression curve showing the linear association of children’s age (years) and

total sleep time (hours) (n = 96)
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p <0,001), edbexTuBHoCTi cHY (r = 0,428, p < 0,001)
Ta aeHHoi nuchyHkuii (r = 0,428, p <0,001).

TpuBamicTs 3acMHaHHS (3aTpUMKa CHY) — 1Ie TT0-
Ka3HUK SIKOCTi CHY, IKMI O0YMCITIOETLCS SIK YaCOBUI
iHTepBaJl MiX <«BUMKHEHHSIM CBiTJIa» i MOYaTKOM
CHY. 3a JTaHMMM aHKeT OOCTeKeHUX HaMU JiTelt, Jac
3acuHaHHs kKojmBaBcs Bim 0:10 mo 1:30 rommH.
Bripomosx 15 xBunuH 3acuHanu 23,96 % nireii, 3a-
TpuMKa cHy Big 15 mo 30 XBWIMH Biamivyanacs y
40,63 % ocib, Bin 31 g0 60 XBUIMH, 1100 3aCHYTH,
3Hagoouaocs 26,04 % nireit, a'y 9,38 % niteit 3ar-
puUMKa CHy OyJia moHan roauHy. Ilpu 1mpomMy mokas-
HUK 3a IIKaJOI 3aTPUMMKM CHY OMNUTYBaJbHUKA
PSQI-U cxknas (0,70 = 0,71) 6aniB. ITomoBxkeHHsI
¢a3m 3acMHaHHS CKOPOYYE TPUBAIICTh CHY i MOXKeE
MPU3BECTU 10 IIIMPOKOIO CIEKTPY MPoOJIeM, BKIIO-
yar4yu ApaTiBAMBICTh, KOTHITMBHI po3naau, Oem-
pecito Ta BTpary NPOAYKTUBHOCTI. ¥ OUTWUHU 3aT-
pUMKa IIOYaTKy CHY TaKOX ITOB’sI3aHa 3 TipIIOI0 aKa-
JeMivHolo ycminrHicTio [16—19]. Crilike mogoBXeH-
HSI TPUBAJIOCTI 3aCMHaHHS 0YJ10 OCHOBHOIO XapaKTe-
PUCTUKOIO CUHAPOMY BiATepMiHYBaHHSI (a3 CHY
Ta/ab0 0€3COHHS i CIOCTepiraaocs y 3HaYHOI Kilb-
kocrTi niteit (18,75 %). Pesynawratu aHani3y 6iHapHOI
JIOTiICTUYHOI perpecii (pakTopiB, MOB’SI3aHUX i3
CUMITOMaMM O€3COHHS, y3aralbHEHO B TaOIULLi 2.

Y Mopeni norictuyHoi perpecii 10BOJIi 3HAYHUM
(akTOpOoM PHU3UKY PO3BUTKY CHUMIITOMIB OE3COHHS
Oyna xinoda cratb (OR 2,487 [95% 11 1,407—4,397]).
Cy06’eKTHBHE BU3HAYE€HHS HETaTHBHOIO BIUIMBY
COVID-19 nHa crtaH 3m0poB’sI, HE3aJIEXKHO BilI TOTO,
xBopiB pecrioHAeHT Ha COVID-19 uu Hi, migBuIiyBa-
JIO pU3MK BUHMKHEHHs 6e3coHHs (OR = 1,166; 95 %
HI: 1,112—1,222). Takox neBHUM (PaKTOPOM PUUKY
oyso mpoxuBaHHsg y Micti (OR = 1,183; 95 % AI:
1,065—1,315).

Ta6nauusa 2

efficiency (r = 0.428, p < 0.001) and daytime dysfunc-
tion (r = 0.428, p < 0.001).

The duration of falling asleep (sleep latency) is an
indicator of sleep quality, which is calculated as the
time interval between «lights out» and the onset of
sleep. According to the questionnaires of the children
examined by us, the time of falling asleep varied from
0:10 to 1:30 hours. 23.96 % of children fell asleep
within 15 minutes, sleep delay from 15 to 30 minutes
was noted in 40.63 % of people, from 31 to 60 minutes
it took 26.04 % of children to fall asleep, and in
9.38 % of children sleep delay was more than an hour.
At the same time, the sleep delay indicator by scale
of PSQI-U was (0.70 £ 0.71) points. Prolonging of
the fallig asleep phase reduces sleep duration and
can lead to a wide range of problems, including irri-
tability, cognitive impairment, depression, and loss
of productivity. In a child, the delay in the onset of
sleep is also associated with poorer academic per-
formance [16—19]. Persistent prolongation of the
duration of falling asleep was the main characteristic
of the sleep phase delay syndrome and/or insomnia
and was observed in a significant number of children
(18.75 %). Results of binary logistic regression analy-
sis of factors associated with insomnia symptoms are
summarized in Table 2.

In the logistic regression model, female gender was a
significant risk factor for the development of insomnia
symptoms (OR = 2.487; 95 % CI. 1.407—4.397)).
Subjective assessment of the negative impact of
COVID-19 on health, regardless of whether the res-
pondent had COVID-19 or not, increased the risk of
insomnia (OR = 1.166; 95 % CI: 1.112—1.222). Living
in a city was also a certain risk factor (OR = 1.183;
95 % CI: 1.065—1.315).

biHapHuit perpeciitHuit aHani3 ¢akTopis, NoB’A3aHMX 3 6E3COHHAM

Table 2

Binary regression analysis of factors associated with insomnia

Moka3xukm / Indexes B

SE OR 95 % Al / Cl p

Crarb / Gender
yonogiva / male

XiHoua / female 0,911

0,288 2,487 1,407-4,397 <0,001

Micue npoxusanHs / Place of residence
ceno / village

micTo / city 0,168

0,054 1,183 1,065-1,315 <0,002

XeunioeaHHsi 3 npusony COVID-19 / Anxiety about COVID-19
Hi / no

TaK / yes 0,132

0,014 1,166 1,112-1,222 <0,001

(1) 396
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TpuBanicTh CHy — OAMH 3 HalBaXXJIMBIIIUX HOTO
noka3HuKiB. CepeaHsl TPUBAJICTh CHY Y 0OCTEKEHUX
mitet cknanma (7:27 *+ 1:35) roguH, a MOKa3HUK 3a
IIKaJ0I0 TPUBAJIOCTI cHY onuTyBaibHUKa PSQI-U
oyB (0,39 + 0,55) 6anis. [1pu 1bOMY MiHiMaJIbHA TPU-
BaJIiCTh CHY y aiteit Oyna 4:01 rogHu, a MAKCUMab-
Ha — 10:14 roguH. BpaxoByioun 1110 ONITUMAaITbHI 1T0-
Ka3HUKHW TPUBAJIOCTi CHY y AiTel Bikom 10—12 pokiB
Ta y aiteii BikoM 13—16 pokiB IeIio pi3HSATHCS, CKJla-
nparoun BignmosimHO 9—11 Tta 8—10 roauH Ha 00y,
TPUBAJICTh CHY y LMX rpynax JiTeid Oyna mpoa-
HalizoBaHa okpemo. Ilpu mpomy y miTeii Bikom
10—12 pokiB Ta miteit Bikom 13—16 pokiB cepemHsi
TPUBAJIiICTb CHY OyJia Mailxke OJHAKOBa i CTaHOBMJIA
BimmosimHo (7:30 £ 1:38) romuu Ta (7:25 = 1:30) ro-
IuH. Posmopin moxka3HMKIB IXHbOI TPUBAJIOCTI CHY
HaBeJeHO Ha puc. 4.

K BUIHO 3 pUCYHKa, Mlialla30H KOJUBAaHb TpUBA-
JIOCTi CHY Y JIiT€ii MOJIOAIIOI BiKOBOI I'pyIly CTAHOBUB
Bin 5:02 no 9:41 ronuH Ha 100y Ta OYB 3HAYHO BYKUKUM
Bill TAKOTO Y MiTeil CcTapIloi BiKOBOI IPYITHN SIKUA CTa-
HoBuB Bia 4:01 no 10:14 ronuH Ha m100y. 3HAYEHHSI
MediaH! TPUBAJIOCTI CHY Y AiTeit BikoMm 10—12 pokiB
nopiBHIOBas1o 7:30 rogMHaM, a y nmiteit Bikom 13—16
poKiB 1eli moka3HuK ctaHoBUB 8:00 rogunu. Ilpo-
JMOBXYIOUM aHaji3 MOKAa3HUKIiB TPUBAJIOCTI CHY, CJIi[I
3a3HAYMTH, 110 cepen aiteit BikoMm 10—12 pokis 60,0 %
MaJli HEJOCTaTHIO TPMBAJICTh CHY, a cepel miTeil
BikoM 13—16 pokiB Taka yacTka ctaHoBuIa 42,85 %.

HenocraTHiii coH BHOYI 3a3BMYail IMOB’SI3aHUI 13
JIEHHOIO COHJIMBICTIO, IEHHOIO BTOMOIO, IEIIPECUBHUM

Sleep duration is one of its most important indica-
tors. The average sleep duration of the examined chil-
dren was (7:27 = 1:35) hours, and by the scale of
PSQI-U sleep duration index was (0.39 = 0.55) points.
At the same time, the minimum duration of sleep in
children was 4:01 hours, and the maximum was 10:14
hours. Taking into account that the optimal indicators
of the duration of sleep in children aged 10—12 years
and in children aged 13—16 years differ slightly,
amounting to 9—11 and 8—10 hours per day, respec-
tively, the duration of sleep in these groups of children
was analyzed separately. At that, in children aged
10—12 years and children aged 13—16 years, the aver-
age duration of sleep was almost the same and
amounted to (7:30 = 1:38) hours and (7:25 & 1:30)
hours, respectively. The distribution of indicators of
their sleep duration is shown in Fig. 4.

As can be seen from the figure, the range of fluctua-
tions in the duration of sleep in children of the younger
age group was from 5:02 to 9:41 hours per day and was
much narrower than that in children of the older age
group, which was from 4:01 to 10:14 hours per day. The
median value of sleep duration in children aged 10—12
years was equal to 7:30 hours, and in children aged
13—16 years this indicator was 8:00 hours. Continuing
the analysis of sleep duration indicators, it should be
noted that among children aged 10—12 years, 60.0 %
had insufficient sleep duration, and among children
aged 13—16 years, this share was 42.85 %.

Insufficient sleep at night is commonly associated
with daytime sleepiness, daytime fatigue, depressed

10:33 T

10:04 f
936 F---- -
907 |---------zzozoocb oo

8:38 -
8:09 F---------
740 |---------
T12F-— -
6:43 F---------
614

TpuBanictb CHy (roAUHMH)
Sleep duration (hours)

55 |- p e
516 oo _t -
L e it
I
350 F-

O MegpiaHa / Mediana
[] 25%-75%

I [liano3oH nokasHukie
Range of values

3:21

BikoBuii giana3oH / Age range
1 — pnitv Bikom 10—12 pokis / children aged 10—12 years
2 — pitv Bikom 13—16 pokis / children aged 13—16 years

PucyHoK 4. Po3nopin nokasHukieB TpuBanocti cHy (ropnnu) pitei B pisHux BikoBux rpynax (n=96)

Figure 4. Distribution of indicators of children’s sleep (hours) duration in different age groups (n=96)
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HAaCTPOEM, TTOraHOO IpalLe3IaTHICTIO BIEHb Ta iHIK-
MM TIpoOJIeMaMHu 3i 310poB’sM i 6e3mekoro [16—19].

HactynHuit moka3HUK, 1110 OyB MpoaHaIi30BaHUA, —
11e «€(PEKTUBHICTb CHY», SIKa JIEMOHCTPYE Pi3HULIIO MixXX
4acoM, MPOBEIEHUM Y JIKKY, Ta 4acoM, 0e3MocepeIHbO
BUTpauYeHUM Ha cOH, BiH ckianas (0,41 £ 0,57) Gauis.
ITpu LbOMy OiNBLIICTL YYACHUKIB AOCIIXKEHHS IO-
BiIOMMJIM TIPO 3a70BiJIbHY €(DeKTUBHICTh cHY — 60,4 %,
y 36,46 % niteit BoHa OyJ1a He3anoBiIbHOW, ay 3,13 %
JiTel e MoKa3HUK OyB BKpail HU3bKuM. Cepes XJ1011-
YUKiB MMOKa3HUK e(peKTUBHOCTI cHy cTtaHoBuB (0,30 +
0,59) 6anis, a y giBuaroxk (0,46 £ 0,56) Gaiis, p > 0,05.

Ha mopylreHHsST CHY cKapXXWJIucs ITOHaI TpeTWHa
niteit (35,42 %), Maiike 3 OMHAKOBOIO YaCTOTOIO K
XJIOMYMKU, TaK i giByaTka, npu upomy 21,88 % nireit
oXapaKTepu3yBaIM iX sIK OMipHi, a 13,54 % BigMiTH-
JIM, 110 CTPaXKIAIOTh BiJ YacTHX IOpylIeHb cHY. Ce-
pedHiil MOKa3HUK 3a IIKAJIO0 ITOPYIICHHS CHY OITH-
tyBanpHMKa PSQI-U cranosus (0,84 £ 1,02) Gamis.
Crin 3a3Ha4ynuTH, 110 OyJ1a TeHAEHIIis 10 30iJbIIeHHS
Lboro mokasHuka y gipdyatok (0,92 = 1,08) 6anis, y
xyionuisB BiH ctaHoBuB (0,70 + 0,92) 6anis, p > 0,05.
Haituacriiie gity cKap>KUIKUCs Ha TaKi MPUUYMHU T10-
pYLIEHHS CHY: TIPOKMAAHHS cepel HOoYi abo mim pa-
HOK — 16,67 % niteii; moTpeda CKOPUCTATHCS TyaseT-
Hoto KiMHaTo0 — 19,79 %; He MOTJIM BUIBHO AMXaTH —
8,83 %; 3aBaxaB KallieJib a00 TOJIOCHE XPOIiHHSI —
12,50 %; BiguyBanu, 1110 xojogHo — 8,83 %; BinuyBa-
JIX, IO CeKOTHO — 18,75 %; Gayrmiy ToraHi CHU —
25,00 %; BiguyBanu 6iab — 20,83%.

3rigHo 3 JaHWMHU, OTPUMAHUMMU TIpU TIPOBEACHHI
0ararohakTOpHOro AMCIEPCIHOIO aHami3y, y JiTei
CIIOCTEPIraBcsl CTATUCTUYHO 3HAYYIINI e(PEeKT BILIH-
BY KOMILJIEKCY CKapT pPi3HOI YaCTOTHU Ta iIHTEHCUBHOC-
Ti Ha CTYITIiHb NOpyLIeHHs cHy, F(16, 172) = 89,523,
p =10,0001; A Binkca = 0,01149 (puc. 5).

HaiiBuiie cepenHe 3HaU€HHS PEECTPYBATIOCH 3a Ch-
oMol0 1Kanow onutyBajibHUKa PSQI-U «aeHHa
muchynkuis» (1,06 = 0,94) Gani, 1m0 BKaszye Ha
3HAYHi TPYAHOILi 3 BUKOHAHHSIM TOBCSIKICHHUX
crpaB, Opak cuJI Ta 6aabOPOCTi B MPOLECi COLiaIbHOT
TiSITBHOCTI, TMiJ Yac BUKOHAHHS BaXKJIMBUX CIIpaB Ta
micist puitomy iXxi. Po3nopin giteid 3a BUpa3HiCTIO
CUMIITOMIB IEHHOI TMCMYHKIiI HaBeAeHO Ha puc. 6.

SIK BUIHO 3 pUCYHKa 6, 03HAKU IeHHOI TUCHYHKITii
Manu 67,71 % niteit. Kopensiuiiitnuii aHami3 He BUSI-
BUB 3B’SI3Ky YaCTOTM BMHUKHEHHS Ta CTYIICHS IIPO-
SBiB JeHHOI NUC(YHKIIII 3i cTaTTIO AUTUHU. BomHo-
yac, CIocTepirajiucs MnpsiMi KOpeNsliiiHi 3B’SI3KU
MOMIipHOI CWJIM LIMX IMOKA3HMKIB 3 4aCOM BiIXOay A0
cny (r= 0,208, p < 0,05), 3aTpumKoro cHy (r = 0,401,

mood, poor daytime performance, and other health
and safety problems [16—19].

The next analyzed indicator is «sleep efficiency»,
which shows the difference between the time spent
in bed and the time spent directly sleeping, it was
(0.41 £ 0.57) points. At that, the majority, 60.4 %, of
study participants reported a satisfactory sleep effi-
ciency, in 36.46 % of children it was unsatisfactory,
and in 3.13 % of children this indicator was extreme-
ly low. Among boys, the index of sleep efficiency was
(0.30 £ 0.59) points, and among girls (0.46 £ 0.56)
points, p > 0.05.

More than a third of children (35.42 %) complained
about sleep disturbances, with almost the same frequen-
cy for both boys and girls, while 21.88 % of children
characterized them as moderate, and 13.54 % noted
that they suffer from frequent sleep disturbances. The
average score on the sleep disturbance scale of the
PSQI-U questionnaire was (0.84 + 1.02) points. It
should be noted that there was a tendency to increase
this indicator in girls (0.92 & 1.08) points, in boys it was
(0.70 £ 0.92) points, p > 0.05. Most often, children
complained about the following causes of sleep distur-
bance: waking up in the middle of the night or in the
morning — 16.67 % of children; the need to use the toi-
let — 19.79 %; could not breathe freely — 8.83 %; inter-
fered with coughing or loud snoring — 12.50 %; felt that
it was cold — 8.83 %; felt that it was hot — 18.75 %; had
bad dreams — 25.00 %; felt pain — 20.83 %.

According to the data obtained during multivariate
variance analysis, a statistically significant effect of a
complex of complaints of different frequency and
intensity on the degree of sleep disturbance was
observed in children, F(16, 172) = 89.523, p = 0.0001;
Wilks’ A = 0.01149 (Fig. 5).

The highest average value was registered according
to the seventh scale of the PSQI-U questionnaire
«daily dysfunction» (1.06 = 0.94) points, which indi-
cates significant difficulties in performing everyday
tasks, lack of strength and vigor in the process of
social activities, while performing important tasks
and after eating. The distribution of children accord-
ing to the severity of daytime dysfunction symptoms is
shown in Fig. 6.

As can be seen from Fig. 6, 67.71 % of children had
signs of daytime dysfunction. Correlation analysis did
not reveal a connection between the frequency of
occurrence and the degree of manifestations of day-
time dysfunction with the gender of the child. At the
same time, there were moderate direct correlations of
these indicators with bedtime (r = 0.208, p < 0.05),

(1) 398
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PUCYHOK 5. 3anexHicTb cTyneHsa nopyweHHa cHy (6anun) BiA ckapr pi3Hoi yacToTn Ta iHTEHCUBHOCTI y AiTent
(n=96)

Figure 5. Dependence of the degree of sleep disturbance (points) on complaints of different frequency and
intensity in children (n = 96)
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PUCYHOK 6. Po3nogin piteit 3a ctyneHem BUpaXkeHOCTi feHHOT AnchyHKUiT

Figure 6. Distribution of children according to the severity of daytime dysfunction

p < 0,001) Ta 3BOPOTHUIT KOPENSALiMHUI 3B’ SI30K i3 3a-
rajbHUM 4yacom cHy (r = -0,295, p < 0,01).

st BUSIBAGHHST MMOBIPHOIO 3B’SI3KY MiX BMiCTOM
137Cs B Tiyi miTeil — MEIIKAHIIB pagioaKTUBHO 3a0pyIHE-

sleep delay (r=0.401, p <0.001) and an inverse cor-
relation with total sleep time (r = -0.295, p < 0.01).

In order to identify a possible relationship be-
tween the content of '¥’Cs in the body of children
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PucyHoK 7. Tlpacik posciloBaHHA Ta KpuBa perpecii, Wo nokasywTb NiHiNHY acouiauito piBHA
iHkopnopoBaHoro **’Cs (bk) 3 nokasHukom 3aranbHoro PSQI-U (6anu) (n = 96)

Figure 7. Scattering graph and regression curve showing the linear association of the level of incorporated
YCs (Bq) with the indicator of total PSQI-U (points) (n = 96)

HUX TePUTOpPIii i 3aranbHUM nokazHukom PSQI-U
MPOBENECHO perpeciiHuii aHasi3, SIKUii BUSIBUB 3BO-
POTHY 3aJIEXXHICTDb IUX noka3HuKiB (b = -0,2063, Std.
Err of b = 265,41, t = 7,0669, p < 0,043). Ipadik wiei
3aJIe3KHOCTI HaBeIeHO Ha puc. 7.

OTtpuMaHi HaMU JaHi TiCHO MOB’sI3aHi 3 pe3y/bTa-
TaMU HalllUX NOMNepeIHiX JOCiIKeHb, e OyJIO BCTa-
HOBJICHO JIiHIi{HY acoliiallito piBHS iHKOPIOPOBAHOTO
1¥7Cs (BK) 3 MOKa3HUKOM OCOOMCTICHOI TPUBOKHOCTI
JiTel, sIKi MeIIKalTh Ha palioaKTUBHO 3a0pyAHEHil
teputopii [13]. TakoxX BigoMo, 1110 TPYAHOILL 31 CHOM
MOoB’s13aHi 3 OUIBIIT BUPAXKEHUMM CUMIITTOMAaMU TPU-
BOTM/MeTipecii, Mpo SKi MOBiZOMJISITA 0aThbKU y Be-
JIMKif BUOip1i miteit mkinbHoro Biky [20]. Kpim Toro
iCHYIOTb JOKa3M TOTO, 110 TPUBAJIiCTh a00 SIKiCTh CHY
3HAXOASIThCS B TICHOMY 3B’SI3KY i3 CUMITTOMAMU TPU-
Boru [21]. Came LIMM MOKe MOSICHIOBAaTUCS TOH (haxT,
110 y JiTeM, SKi Majy MoTaHi MMOKa3HUKU CHY, PiBEHb
inkopropoBaHoro *’Cs 6yB 3HAYHO HILKYE.

Otxe, MOXXHA KOHCTATyBaTH, IO AiTH — MEIITKaHIIi
pagioakTUBHO 3a0pyIHEHUX TEPUTOPIili B Mepio 3am-
pOBaIKEHHS OOMEXXYBaJlbHUX 3aXOMdiB 3 IIPUBOIY
nanaemii COVID-19 manu neBHi npobjieMu 3 TpU-
BaJliCTIO, SIKICTIO CHY 1 PO3BUTKOM JE€HHOI IUC-
(yHKIIiT, BiTOUTKOM SIKMX OyB ITOMipHO MiABUILIEHU
3arajgbHuit mokasHuk PSQI-U, mo ckiagas (3,89 +
3,20) GaJis.

(1) 400

living in radioactively contaminated areas and the gen-
eral indicator of PSQI-U, a regression analysis was
performed, which revealed an inverse relationship
between these indicators (b = —0.2063, Std. Err of
b =265.41,t=7.0669, p < 0.043). The graph of this
dependence is shown in Fig. 7.

The obtained data are closely related to the results of
our previous studies, where a linear association of the
level of incorporated '¥'Cs (Bk) with the indicator of
personal anxiety of children living in a radioactively
contaminated area was established [13]. Sleep difficul-
ties are also known to be associated with more severe
parent-reported symptoms of anxiety/depression in a
large sample of school-aged children [20]. In addition,
there is evidence that the duration or quality of sleep is
closely related to anxiety symptoms [21]. This may
explain the fact that the level of incorporated *’Cs was
significantly lower in children who had poor sleep per-
formance.

Therefore, it can be stated that children living in
radioactively contaminated areas during the period of
the introduction of restrictive measures due to the
COVID-19 pandemic had certain problems with the
duration, quality of sleep and the development of day-
time dysfunction, the imprint of which was a moder-
ately increased total PSQI-U indicator, which was
(3.89 £ 3.20) points.
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BUCHOBKU

1. OOmMmexyBaJibHi KapaHTMHHiI 3aX0Au BHACJIigOK
nangemii COVID-19, npu3Boawim A0 IOPYIICHHS
peXUMY IHS LIKOJSIPiB — MEIIKAHIIIB palioaKTUBHO
3a0pyIHEHUX TEPUTOPIil, 110 MOAU(DIKYBaJIO XapaKTe-
PUCTUKU HIYHOTO CHY.

2. Maitke y TpeTMHM OOCTEXKEHUX IiTeil TPUBAIICTD i
SIKiCTb HIYHOTO CHY OyJIM HeIOoCTaTHIMU 1S (hi3iojio-
TiYHOTO BiTHOBJIEHHSI PE3EPBiB OpraHi3my.

2. KpuTyHMMM 3a BIJIMBOM Ha TPUBAJICTh Ta SIKiCTh
CHy OyJIu 3alli3HiIni BUOip IOYaTKy CHY Ta MOPYILIEH-
H$I 10TO TirieHu.

3. ®aKkTOPOM PU3UKY PO3BUTKY CUMIITOMIB O€3COHHS
Oy/M >KiHOYa CTaTh, CY0’€KTMBHE HEraTMBHE BM3Ha-
YeHHS BIUIMBY TTaHAEMil Ha CTaH 3IOpOB’, He3alexX-
HO Bij Toro, XxBopiB pecnioHaeHT Ha COVID-19 um Hi,
a TaKOX MPOXKUBAHHS Y MiCTi.

4. MoBeneHo HasIBHICTb 3BOPOTHOI JIiHIHOI acoliialii
piBHa iHKopriopoBaHoro *’Cs (BK) i3 3araJbHUM II0-
kaszHukom PSQI-U nireit, gKi MeIIKamOTh Ha pagioak-
THUBHO 3a0pyaHeHii Teputopii (b =-0,2063, p <0,043).

Moasaku

ABTOPU BUCJIOBJIIOIOTH IMOSIKY YYaCHUKAM TOCTiIKEH-
H$l, sIKe OyJIO MPOBEIEHO B paMKaX HayKOBO-A0CJIiIHOL
poboTu: «Bu3HayeHHs poJli pamialliiHOro Ta IMCUXO-
TeHHUX YMHHUKIB, MOJiMOp(di3My IIpoMOTOpa TeHa
MoHoaMiHokcugazu-a (MAOA-UVNTR) y dopmy-
BaHHiI CUMIITOMOKOMILIEKCY arpeCMBHOCTI y HiTel —
MELIKAHIIB pagioaKTUBHO 3a0pyIHEHUX TEPUTOPii i
JiTeii — TiepecesieHLiB 3 30HM 30pOMHOIo KOH-
dnixTy», Ne nepxkpeectpauii 0120U 100746, ¢piHaHCO-
BaHO1 HallioHaibHOMO aKkaieMi€o MeIUYHUX HayK YK-
paiHu.
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