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OLITHKA YACTOTN BUHUKHEHHA 3JIOAKICHUX
HOBOYTBOPEHbD Y MEIIKAHIIIB HAMBLIbII 3AGPYIHEHUX
PAJIIOHYKJIIJIAMU TEPUTOPIN YKPATHU 3 YPAXYBAHHAM
BIUINBY ®OPC-MAXKOPHNX ObCTABNH

MeTa: gocniguti piBHi 3axXBOPIOBAHOCTI HAa 3NM0AKiCHi HOBOYTBOPEHHS MeWKaHUiB HaNbinbWw 3abpyAHEHNUX pagio-
Hyknigamu Teputopiit (P3T) 3 oUiHKOK MOXMBOrO BNAUBY (hopC-MaXKOPHUX 06CTaBUH HA BU3HAYEHi PiBHi MOKas-
HUKIB.
Marepianu i metoau. JocnigxyBannch MelKaHLi Haibinbw 3abpyaHeHMX pagioHyKnigamu Teputopiit utommpcbKoi
i KuiBcbkoi obnacteit, 3aranbHa YnCenbHicTb AKUX CKOpOTUAach, 3 173 198 oci6 y 2020 poui go 161 978 oci6 y 2023
poui. YncenbHicTb MewkaHruis P3T 3a BikoBuMuK rpynamu B 2021-2023 pokax 6yi0 BU3HAYEHO BifNOBiAHO A0 CTPYK-
TypY, cnoctepexyBaHoi B 2020 poui. A OUiHKM KinbKOCTi BUNALKiB 3n0AKicHUX HOBOyTBOpeHb (3H), giarHocToBa-
HUX y MewkaHLis P3T, 6yno BMKopucTaHo 6a3y aaHux HauioHanbHoro kaHuep-peectpy Ykpainu (HKPY). Ons eni-
MiHaUii BnaMBY opc-MaXopHMUX 06CTaBMUH Ha OLiHKY PiBHA 3axBoploBaHOCTi Ha 3H mewkaHuis P3T y 2020-2023 po-
Kax, 6yno 06rpyHTOBaHO i 3aCTOCOBAHO METO/ perpecinHoro aHanisy.
Pe3ynbraty i BUCHOBKM. OTpuUMaHi faHi AatoTb NiACTaBM Ans BUCHOBKY Npo 36epexeHHs B 2020-2023 pokax none-
penHix TeHAeHUiA Ao 3pocTaHHsA YacToTu 3H Ta iXHiX OKpeMux HO30M0riYHMX QOpPM, WO BBAXKATHCA pagialidHO-
acouiitoBaHumu (3H niMcoifHOT Ta KPOBOTBOPHOT TKAHWUHK, PaKy WHUTONOAIOHOT Ta MOOYHOT 3a/103), @ TAKOXK NpO He-
00xigHicTb BpaxoByBaTh MMOBiIpHUI BNIMB HOPC-MAXKOPHUX OOCTABMH HA BEIMYMHY MOKA3HMUKIB.
KniouoBi cnoBa: YopHobunbcbka Katactpoda; MewWwKaHLi 3abpyAHeHUX pafioHYKNigaMu TepuTopiii; pak; 3axBopto-
BaHiCTb.
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ASSESSMENT OF THE INCIDENCE OF MALIGNANT NEOPLASMS
IN RESIDENTS OF THE MOST RADIONUCLIDE-CONTAMINATED
TERRITORIES OF UKRAINE, TAKING INTO ACCOUNT THE
INFLUENCE OF FORCE MAJEURE CIRCUMSTANCES

Objective: to determine the incidence rates of malignant neoplasms (MNs) among residents of the most radionu-
clide-contaminated territories (RCT) with an assessment of the possible impact of force majeure circumstances
on the specified levels of indicators

Materials and methods. The object of the study was residents of the RCT of Zhytomyr and Kyiv regions, the total
number of which decreased from 173,198 persons in 2020 to 161,978 persons in 2023. The number of residents
of the most RCT by age group in 2021-2023 was determined in accordance with the structure observed in 2020.
To estimate the number of cases of MNs diagnosed in residents of the RCT, the database of the National Cancer
Registry of Ukraine (NCRU) was used. To eliminate the influence of force majeure circumstances on the assess-
ment of the incidence rate of MNs among RCT residents in 2020-2023, the regression analysis method was sub-
stantiated and applied.

Results and conclusions. The obtained data provide grounds for concluding that the previous trends towards an
increase in the frequency of MNs and certain of their nosological forms, which are considered radiation-associat-
ed (MNs of lymphoid and hematopoietic tissue, thyroid cancer, breast cancer), will persist in 2020-2023, as well
as the need to take into account the likely impact of force majeure circumstances on the magnitude of the indi-

cators.

Key words: Chornobyl NPP; residents of the territories contaminated with radionucleids; cancer; incidence.
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BCTYII

HocnimkeHHsT BiggaJeHUX HaciakiB YopHOOMIbCHKOI
KaTtacTpodu CBimyaTh MPO iCTOTHI 3MiHM Yy CTaHi 310-
POB’S TIOCTPaXKIATNX KOHTUHTEHTIB HaceneHHsI. OTHIM
i3 HAMPSMKIiB JOCHIIKEHb € emigeMioNoTiuHe BUBYEHHS
3aXBOPIOBAHOCTI Ha 3J0sKicHi HoBoyTBopeHHs (3H).
IIpu cTBOpeHHI YacoBOi (TPEeHA0BOI) MOJEi 3aXBOPIO-
BaHocTi Ha 3H HeoOXimHO BpaxoBYBaTH MOKJIMBUI
BIUIUB JIesIKUX (PaKTOPiB MPUPOITHOTO Ta COLIaIBLHOTO
XapakTepy B OKpeMi 4YacoBi mepioad Ha (opMyBaHHS
ux nokasHukiB. ITicasgaBapiiiHa ¢popc-MaxkopHa CUTY-
auig y 1986 poui Ha TepUTOPIsIX, 110 MeXy10Th 3 YAEC,
HEeraTUBHO BIUJIMHYJIA HA OisJIbHICTh OPraHiB Ta yCTaHOB
OXOPOHM 3I0pOB’s. Y TicisaBapiiiHuii Tepioa HagaHHS
MEIMYHOI JOTIOMOTY MEIIKaHLSIM 3a0pyIHEHUX pajio-
aykiigamu teputopiii (P3T) mocTymmoBo HajmaromkyBa-
JIoch. Xo4ya TpHUpiBHEBA CUCTeMa peecTpallii OHKOJIO-
TiYHUX 3aXBOPIOBaHb Ha TAIepOBMX HOCISAX iCHyBajia B

b«J Natalia A. Gudzenko, e-mail: gudznat@gmail.com

INTRODUCTION

Studies of the long-term consequences of the
Chornobyl disaster indicate significant changes in
the health status of the affected population. One of
the areas of research is the epidemiological studies
of the malignant neoplasms’ (MNs) incidence.
When creating a time (trend) model of the MNs
incidence, it is necessary to take into account the
possible influence of certain natural and social fac-
tors on the formation of these indicators in certain
time periods. The Chornobyl accident negatively
affected the activities of health care bodies and
institutions in the territories bordering the Chor-
nobyl NPP in 1986. In the post-accident period,
the provision of medical care to residents of
radionuclide-contaminated territories was gradu-
ally improved. Although a three-tiered system of
oncological diseases registration had existed in the
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KpaiHi 3 1932 poky, HafiliHy BU4EpITHY iH(hOopMalliitHy
OCHOBY peecTpallii Bunajakis 3H OyJio 3ampoBaakeHO
JIMIIIE 3aBISIKU CTBOPEHHIO B 1989 poili aBToMaTn30Ba-
Hoi cucteMu HalioHanbHOTO KaHLIEp peecTpy YK-
painu (HKPY). Peectp Oyiao cTBopeHO Ha 0a3si
KuiBcbkoro HaykKoBO-HAOCHiAHOTO iHCTUTYTY OHKO-
qorii (mmHi JHI1 «HamioHanbHUI iHCTUTYT paky»).
3ragaHa ¢opMa IisJIbHOCTI 3a3Hajla YAOCKOHAaJeHHS
3aBasgku [loctanosi Kabinery MinicTpiB Ykpainu No
571 Bim 09.06.1997 poky «Ilpo 3atBepmxenns Iloso-
JKeHHS TIpo opraHizariio i pyHKiionyBaHHs depkaB-
HOTO peecTpy YKpaiHu oci0, AKi rmocTpaxaaayd BHa-
ciinok YopHobunbchbkoi Katactpohu» (IPY). 3 mo-
meHTy ctBopeHHss HKPY mpouenypa peecrpaiii oH-
KOJIOTIYHMX 3aXBOPIOBAaHb 3HAYHO YIOCKOHAIMIACH
BiATIOBIZHO 1O MiXKHApOJHUX CTaHIAPTIB i peKOMeH-
Janiid [1].

3a JaHUMU peeCTPY B YKpaiHi IPOrHO30BaHO 3arajib-
He 3pOCTaHHSI KiIbKOCTI BUITaAKiB paky Ha 17,8 % 3
2012 mo 2022 poky [2]. Pa3zom 3 TuM, citig 6paT 1o yBa-
TY MMOBIpHMIA BIUTUB (hOopC-MaxkOpHUX OOCTaBUH ChO-
roAcHHS Ha CTaH OOJIiKYy OHKOJIOTIYHOIO CIIyXK00I0
nJocrimkyBaHoi narosorii. [Tanmemis COVID-19 B Yk-
paiHi cepiio3HO BIUIMHYJIa HAa CBOEYACHE BUSIBJICHHS
3H y Bcix BiKOBUX I'pymnax HE3aJIeXKHO Bifl CTaTi: 3arajb-
Ha KiJIbKiCTh LIMX 3axBopioBaHb Y 2020 polli MOpiBHSIHO
3 2015—2019 pp. B mormyJisawii YKpaiHu CKOpOTUIACH Y
YOJI0BIKiB Ta XKiHOK OiTbLI HixX Ha 18 % [3, 4].

MacutaOHi BOEHHI [1ii, OKyIallis YaCTUHU PETiOHIB,
Mirpailis HaceJIeHHSI 3a KOPIOH Ta IIepeMilllcHHS BCe-
penyrHi KpalHy MO3HAYMIMCh HAa PiBHI MEIUYHOI A0-
nomoru HacejieHH1o. Y 2022 poui nopiBHsiHO 3 2021
poKoM B YKpaiHi ictroTHO — Ha 17 863 (14,4 %) 3MeH-
IIMIach KiJIbKiCTh 3apEeECTPOBAHUX BUIMAOKIB 3aXBO-
proBanHg Ha 3H [5]. He MoxHa BUKITIOUaTH TaKOX i
HaJUIMIIKOBY CMEPTHICTb, CHPUYMHEHY SIK KOpPOHa-
BipycoM, Tak i iHIIMMM XBOpOOaMM BHACJiIOK oOMe-
>KEHO1 MOXJIMBOCTi OTPUMAaHHS BYaCHOI MEIUYHOI1 J0-
ITOMOTH.

3Baxkaroun Ha BUKJIaJieHe, CTa€ OYEBMIHUM, 110 Ha
eMigeMioIoriyHi JaHi octTaHHiX pokiB — 2020—2023 pp. —
0€3CYyMHIBHO BIUIMBAJM HEBiABOPOTHiI OOCTaBUHH,
cnpuunHeHi gk manaemMieto COVID-19, tax i BificbKo-
BUMU TIOAiSIMU, PO3B’SI3aHUMU CYCiZHLOIO KpaiHOIO-
arpecopkoto. ToMy ajig JOCTOBIpHOI OLIIHKU pPiBHS
3axBoproBaHocTi Ha 3H y 1i poku Oyau 3acTocoBaHi
JIOJATKOBI KpUTepil, 110 Halaa0 MOXJIUBICTb €IiMiHY-
BaTU BIUIMB 3ralaHUX 0OCTaBUH, SIKi CYyTTEBO BILUIMHY-
JI1 Ha MOXIIMBICTh BUYEPITHOTO BUSIBJICHHS Ta pe-
ectpauii BunaakiB 3H i ouiHky aemorpadiyHux mpo-
LIECIB.

country since 1932 on paper forms, a reliable com-
prehensive registration of cancer cases was intro-
duced only thanks to the creation in 1989 of the
automated system of the National Cancer Registry
of Ukraine (NCRU). It was created on the basis of
the Kyiv Scientific Research Institute of Oncology
(now the State Non-Profit Organization «National
Cancer Institute»). The aforementioned form of
activity was improved by the Resolution of the
Cabinet of Ministers No. 571 of 09.06.1997 «On
Approval of the Regulations on the Organization
and Functioning of the State Register of Ukraine of
Persons Affected by the Chornobyl Disasters»
(SRU). Since the establishment of the NCRU, the
procedure for registering oncological diseases has
been significantly improved in accordance with
international standards and recommendations [1].

According to the registry, an overall increase in the
number of cancer cases in Ukraine was projected to
be 17.8% from 2012 to 2022 [2]. At the same time, it
is necessary to take into account the probable impact
of current force majeure circumstances on the state
of diagnostics and accounting of the pathology
under study by the oncology service. The COVID-19
pandemic in Ukraine has seriously affected the
timely detection of MNs in all age groups, regardless
of gender: the total number of these diseases in 2020
compared to 2015—2019 in the population of
Ukraine decreased by more than 18% in men and
women [3, 4].

Large-scale military operations, occupation of
some regions, migration abroad and displacement
within the country have affected the level of medical
care for the population. In 2022, compared to 2021,
the number of registered MNs cases in Ukraine
decreased significantly by 17,863 (14.4%) [5]. Ex-
cess mortality caused by both coronavirus and other
diseases due to limited access to timely medical care
cannot be ruled out.

Given the above, it becomes obvious that the epi-
demiological data of recent years — 2020—2023.
were undoubtedly influenced by unavoidable cir-
cumstances caused by both the COVID-19 pandem-
ic and military aggression events. Therefore, for a
reliable assessment of the incidence of MNs in these
years, additional criteria were applied, which made
it possible to eliminate the influence of the afore-
mentioned circumstances, which significantly
affected the possibility of exhaustive diagnostics and
registration of MNs cases and assessment of demo-
graphic processes.
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MeToro nociimkeHHs 0yJio TpoaHali3yBaTU PiBHi 3aX-
BopioBaHOCTI Ha 3H MmemkaHIIiB HANOIIBIT 3a0pyaHE -
HUX paJioOHYKJiJaMU TEPUTOPilt 3 OLIHKOIO MOXJINBO-
ro BIJIUBY (DOPC-MaKOpPHMUX OOCTaBMH Ha BU3HAUYEHI
PiBHi TOKa3HUKIB.

MATEPIAJIN TA METOJIH

O0’eKTOM AOCIIKEHHS OYJIU: MEIKaHIIi 3a0pyTHEHUX
pagionykiigamu teputopii (JIyruncbka, Hapoauubka,
OBpy1LbKa TepuTopianbHi TpoMann ZKUTOMUPCHKOI 00-
nacti, boponsiHceka, IBankiBcbka, Ilojsickka Tepu-
TopianibHi rpoManu KwuiBcbkoi 00iacTi); HaceaeHHS
Ykpainu B uijsiomy; 6azu ganux HKPY, JIPY, 3BiTu na-
Oopatopii emigemiosorii paky IHCTUTYTY pamialiiiHOI
ririenu Ta emigemiosiorii HHIIPMI'O. Jlemorpadiuni
JlaHi, BKJIIOYHO 3 iH(hopMalli€lo MPO YMCEJbHICTh Hace-
JICHHSI Ta MiTpalliio, Iep:KaBHUMM OpraHaMy CTaTUCTH -
KM B YMOBaxX BOEHHOTO CTaHy HE OIPUIIOIHIOIOTHCS,
1110 YHEMOXKJIMBIIOE 00pOoOKY Ta aHasi3 gaHux 3a 2022
ta 2023 poku, TOOTO, 3a Mepllli POKU MOBHOMACIITA0-
HOIro BTOPrHEeHHs. Y Wil cUTyallii BUHMKJIa TOTpeda
aJIbTepHATUBHUX IMiAXOAIB 10 OLIiHKM YUCEJbHOCTI Ha-
ceJIeHHs Ta piBHS 3axBopioBaHocCTi Ha 3H i3 BuKopuc-
TaHHSM METOMIB eKcTpamnoJjsuii. s uporo 0yjio BU-
KOPMCTAHO PO3POOKM CIiBpOOITHUKIB IHCTUTYTY ne-
Morpadii Ta comiaaTbHUX TocmimkeHb imeHi M. B. T1ty-
xu HAH VYkpainu [6] Ta MiHicTepcTBa coLiaJbHOI
noyituku (rmpoekt «CrpaTterii neMorpadiyHoro pos-
BUTKY YKkpainu 1o 2040 poky») [7], a yMcCenabHICTh Ha-
ceneHHs1 KuiBcbkoi Ta 2KUTOMUpPCHKO1 obacteit 0yiio
BM3HAYEHO Ha OCHOBI JaHUX MOOITBHUX ONEpaTopiB,
onpuaoaHeHux YkKpiHdopmom [8]. [Hias HaceaeHHS
P3T 6yn0 3pobjeHo NMpUITyLIeHHS, 110 3MiHU Oro Yu-
cempHOCTI vy 2022 T1a 2023 pokax OyaM MPOTOPLIiiiHi
3MiHaM 4HMceJbHOCTI HaceaeHHs KuiBchKkoi Ta 2Kurto-
MUPCHKOI 00s1acTeld.

B pesynbrari, 1opiuHa po3paxyHKoOBa YMCEIbHICTh Ha-
CeJIeHHSI JJI1 OCTaHHIX POKiB BUIJISIAAE HACTYITHUM UM-
HoMm: y 2020 poli 3arajbHa YHCENIbHICTH MEIIKAHIIIB
JOCTiIKyBaHUX TepuTopiii ctaHoBuaa 173 198 ocib. ¥V
2021 poui BoHa 3meHIwiack g0 170 322 ocio6, y 2022 —
10 166 644 oci6, y 2023 porti — 10 161 978. Po3paxyHKo-
By unMceibHICTh MelikaH1iB P3T 3a BikoBuMU rpyramu B
2021-2023 pokax O0yJi10 BU3HAYEHO BiITOBIIHO IO CTPYK-
TypH, crioctepexxyBaHoi B 2020 poui. BukopucraHo gaHi
HKPY mns ouiHku KijibKocTi Bunaakis 3H, miarHocTo-
BaHUX Yy MEIIKAHIIiB TOCiIXKyBaHUX TEPUTOPIIA.

Po3paxoBaHoO BiKOBi, iHTEHCMBHI Ta CTaHAAPTU30BaHi
MOKa3HUKM 3aXBOPIOBAHOCTI SIK 32 KOXHMI PiK, TaK i 3a
arperoBaHNMMM 9acOBUMU niepiogamu. CTaHIapTU3aLIis

OBJECTIVE

Objective of the study was to determine the inci-
dence rates of MNs among residents of the most
radionuclide-contaminated territories with an
assessment of the possible impact of force majeure
circumstances on the specified levels of indicators.

MATERIALS AND METHODS

The object of the study was: residents of the territo-
ry contaminated with radionuclides (Luhynska,
Narodytska, Ovrutska territorial communities of
Zhytomyr region, Borodyanska, Ivankivska, Polis-
sya territorial communities of Kyiv region); the po-
pulation of Ukraine as a whole; databases of the
National Committee for the State Audit of Ukraine,
the State Audit Office, reports of the laboratory of
cancer epidemiology of the NRCRMHO. Demo-
graphic data, including information on population
and migration, are not published by state statistical
bodies under martial law, which makes it impossible
to process and analyze data for 2022 and 2023, that
is, for the first years of a full-scale invasion. In this
situation, there was a need for alternative approach-
es to estimating the population size and the MNs
incidence using extrapolation methods. For this
purpose, the developments of the M. V. Ptukha In-
stitute of Demography and Social Research of the
National Academy of Sciences of Ukraine [6] and
the Ministry of Social Policy (project «Strategy of
Demographic Development of Ukraine until
2040») [7] were used. In addition the population
size of Kyiv and Zhytomyr regions was determined
based on data from mobile operators published by
Ukrinform [8].

For the population of RCT, it was assumed that
changes in its size in 2022 and 2023 were propor-
tional to changes in the population of Kyiv and
Zhytomyr regions. As a result, the annual estimated
population for recent years is as follows: in 2020, the
total number of residents of the studied territories
was 173,198 people. In 2021, it decreased to
170,322 people, in 2022 to 166,644 people, and in
2023 to 161,978. The estimated number of residents
of the RCT by age group in 2021-2023 was deter-
mined according to the structure observed in 2020.
NCRU data were used to estimate the number of
MN cases diagnosed in residents of the studied ter-
ritories.

Age-specific, intensive and standardized inci-
dence rates were calculated both for each year and
for aggregated time periods. Standardization was
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MpoBeJeHA TIPSIMUM METOJIOM, JJISI PO3PaXyHKiB CTaH-
JAapTU30BaHUX MOKA3HUKIB 3aXBOPIOBAHOCTI BUKOPUC-
TaHO CBITOBMI cTaHAAPT (TOOTO, BiKOBUIA PO3MOAILN UM-
CeJIbHOCTI Tak 3BaHOTro «CBIiTOBOIO CTaHIAPTHOIO Ha-
ceneHHs» — World standard population).

st eniMiHalLii BILIMBY (hOpC-MaKOpHUX OOCTaBUH i
OILIIHKM piBHY 3axBopioBaHocTi Ha 3H memxkaniiB P3T
y 2020—2023 pokax, HaOJIMXKEHOTO 10 peaJbHOro, 0yI0
BUKOPUCTAHO METON pPErpeciiHoro aHaiizy IoKas-
HUKIiB nuHaMiyHoro psaay 2007—2019 pokiB, 1110 Xxapak-
TePU3YETHCS CTAOLIbHUMU CTIHKMMU TEHACHLISIMU, i3
ix ekctpanonsnieto Ha 2020—2023 poxku. Lle mano 3mo-
Ty 3 NPUUHSTHOIO AOCTOBIPHICTIO OLIIHUTU Pi3HUIIIO
3apPEeECTPOBAHUX 1 PO3paXyHKOBUX MTOKA3HUKIB.

PE3VIJIBTATU

[TpuBeneHnii HUXXYe pUCYHOK 1 3acBiguye AMHAMIiYHI
3MmiHu 4yactotu 3H Ha P3T BHpomoBX TpuBajoro
(1980— 2023 pp.) nepioay cnoctepexeHHs [9, 10]. Lle
rpagiuyHO BigoOpakae BIUIMB CTaHy peecTpallii MyxXJIuH
y pi3Hi 4acoBi Mepioau Ta Bidyasidye IMHAMIKy 3aXBO-
proBaHocTi Ha 3H HaceneHHs He Tinbku P3T, ane it Yk-
paiHu B LinoMy Ta ZKutomupcbkoi i KuiBcbkoi obJiac-
Teil 3a HasIBHOCTI BIUIMBY MOTOYHUX (POPC-MaKOPHUX
00cTaBMH. MM 0aynMmo, IO 3apeecTpOBaHUIl PiBEHb
3axBoproBaHocTi B mepion 1980—1988 pp. HeyxuyibHO
3pOCTaB, i 1Ie, HAMOIIBII BipOTigHO, TTOB’SI3aHO 3 TTOK-
pallleHHsIM TPOLEAYpPU peecTpallii JOCIiIKyBaHOI I1a-
toJiorii. ToMy, maHi 3a Leit yacoBUll BiApi3oK He Oy10
BKJIIOUEHO B AMHAMIYHUN P AJ1s1 OLIIHKY PiBHS 3aXBO-
PIOBAHOCTI B MoAabLINi HepioJ crocTepexXeHHs. Ta-
KOX, CJTiJl 3BepHYTH yBary Ha Te, 1110 y repion (popc-Ma-
KopHMX o6ctaBuH (2020—2023 pp.) MOKa3HUKU 3HAY-
HO KOJIMBAIOTHCS: CTPIMKO 3HIKYIOTBCS, a JaJli 3pocTa-
10Tb. 1le cBigunTh Mpo HeOOXiAHICTL BHOCUTU BU3HAYE-
Hi KOPEKTUBHU Y ITOKAa3HMKHU 3a 3rajlaHi 4acoBi BiIpi3Ku
IUIST TIOOYI0BU KOPEKTHOI MOJeJi 3aXBOPIOBAHOCTI Ha
3H. Ouinky auHamiku yactotu 3H y memkanuiB P3T,
rmocTpakaaanx BHacminok aBapii Ha YAEC, 3xilicHeHo
3 1990 poky.

IlIpencraBieHi gaHi cBigyaTh Mpo Te, IO MOKA3HUKU
3axBOproBaHOCTI Ha 3H € HUXXYMMU ceped MEeLIKaHIIiB
HaOiIbII 3a0pyIHEHUX PailOHIB YKpaiHU MOPiBHSIHO 3
KUTensIMu YKpainu B 1inoMmy i KuiBcbkoi oGmacti Ta
OMM3bKi 10 1UX 3HaueHb Yy KUTOMUPCHKiil oOsacTi.
Cnin 3a3HaunTH, 10 i B JoaBapiiiHWil miepion y Hace-
JIEHHSI TepuTopiit, npuieraiux g0 YopHOOUILCHKOI
AEC, moka3Huku 3axBopioBaHocTi Ha 3H Oynu ogHu-
MU 3 HAWHWXYMX B YKpaiHi.

YacoBi TpeHIM 3aXBOPIOBAHOCTI OyJIM MOAIOHUMU Ha
BCiX mopiBHIOBaHUX TepuTopisax. [IlopiuHi mokasHUKU
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carried out by the direct method, and the world
standard was used to calculate standardized inci-
dence rates (i.e., the age distribution of the so-
called «World Standard Population»).

To eliminate the impact of force majeure circum-
stances and estimate the MNs incidence rate
among residents of the RCT in 2020—2023, close to
the real one, the method of regression analysis of
the indicators of the dynamic series of 2007—2019,
characterized by stable persistent trends, was used,
with their extrapolation to 2020—2023. This made
it possible to estimate with acceptable reliability the
difference between the registered and calculated
indicators.

RESULTS

Figure 1 below demonstrates the dynamic changes
in the MNs incidence in the RCT over a long (1980—
2023) observation period [9, 10]. This graphically
reflects the impact of the state of tumor registration
in different time periods and visualizes the dynamics
of the MNs in the population not only of the RCT,
but also of Ukraine as a whole and the Zhytomyr and
Kyiv regions in the presence of the influence of cur-
rent force majeure circumstances. It is noticable that
the registered incidence rate in the period 1980—
1988 steadily increased, and this is most likely due to
the improvement of the registering procedure for the
pathology under study. Therefore, data for this time
period were not included in the time series for as-
sessing the incidence rate in the subsequent observa-
tion period. It should also be noted that during the
period of force majeure (2020—2023), the indicators
fluctuate significantly: they decrease rapidly, and
then increase. This indicates the need to make cer-
tain adjustments to the indicators for the mentioned
time periods to build a correct model of the MN
incidence. The dynamics of the frequency of MN in
residents of the RCT affected by the Chornobyl
accident has been assessed since 1990.

The presented data indicate that the incidence
rates of malignant neoplasms are lower among resi-
dents of RCT compared to residents of Ukraine as a
whole and the Kyiv region. However, they are close
to these values in the Zhytomyr region. It should be
noted that even in the pre-accident period, the
MNss incidence rates among the population of the
territories adjacent to the Chornobyl NPP were
among the lowest in Ukraine. Temporal trends in
morbidity were similar in all compared territories.
Annual incidence rates for MN represent an
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PucyHoK 1. 3axBopioBaHicTb Ha Bci (hopmu 3H (MKX-10: C00-C96) HaceneHHsa Ykpainu, KuiBcbkoi, Huto-
MupcbKoi ob6nacreit Ta P3Ty npopoBxk 1980-2023 pp. (cTaHAapTM30BaHi 3a CBiTOBMM CTaHAAPTOM NOKa3HUKM

Ha 100 000 HaceneHHA)

Figure 1. Cancerincidence (ICD10 codes C00-C96) in population of Ukraine, Kyiv, Zhytomyr regions and the
most contaminated with radionuclide’s territories in 1980-2023 (age-adjusted incidence rates per 100 000)

3axBoproBaHocTi Ha 3H BasI0TH cO0OI0 3pocTarouuit
TpeHnI 10 moyatky 90-Xx pokiB, ane, moyrHaouu 3 1993
POKY, Ma€ Miclle 3HMXKEHHST MOKa3HUKIB ax 10 2006 po-
Ky. OnHak, 3 2007 poKy 3HOBY 3’sIBUJIACh TEHAEHLIiS 10 1X
3poctaHHs. Taki 3MiHM XapaKTepHi 1Sl YKpaiHU B LiJIO-
my, P3T i obnacTeit, 9acTUHOIO IKMX BOHM €. Pazom 3 Thm,
3a TeMIIaMU POCTY 3axBoproBaHocTi (B 1980—1992 pp. i
2006—2019 pp.) Ta ii 3HmkeHHs (y 1993—2005 pp.) mo-
ka3Huku P3T e HaiiBuiumu. IpuBeprae yBary Te, 1110 Y
2006 poli criocTepiraBcst HAMHUKYMIA PiBEHDb 3aXBOPIO-
BaHocTi — 169,6 - 10°. Ympomosx 2007—2019 pp. y
nocaimkyBaHux P3T BimMiueHO 3pOCTaHHS MOKa3HUKIB
3axBoproBaHocTi: y 2007—2010 pp. — 187,0- 103, y 201 1—
2014 pp. — 200,4 - 107, y 20152019 pp. — 217,9 - 10~.

Hani 3a 2020—2023 pp. XapaKTepu3ylOTbCsI 3HAUHUMU
KOJIMBAaHHSIMHU Ta CYTTEBUM 3MEHIIICHHSIM aHaTi30BaHUX
MOKa3HMKiB 3axBoproBaHocTi Ha 3H HacesieHHs yCix Te-
putopiii: Ykpainu B 1inomy, KuiBcbkoi, 2ZKutoMupcbkoi
oonacteit Ta P3T. [Tokasuuku 3axBoproBaHocTi Ha 3H Ha
P3T cxuanu y 2020 pouii 188,3 - 103,y 2021 — 179,4 - 1073,
y 2022 — 172,7 - 1073, y 2023 poui — 222,6 - 107,

Hirxye mpuBeneni ricrorpamu Brponosxk 1980—2023 pp.,
SKi BiIa3epKaaiolTh JMHAMIKY 3aXBOPIOBAHOCTI Ha OK-
pemi popmu 3H, 1110 MOXyYTb OYyTH BiHECEHI 10 paio-
IHIYKOBaHMX 3aXBOPIOBaHb, 3 YKPYITHEHUMHU YaCOBUMU
nepiogaMu.

increasing trend until the early 1990s, but starting
from 1993, there was a decrease in the rates until
2006. However, since 2007, a tendency to their
growth has appeared again. Such changes are
characteristic of Ukraine as a whole, the RCT and
the regions of which they are a part. At the same
time, in terms of the morbidity rates growth in (in
1980—1992 and 2006—2019) and its decrease (in
1993—-2005), the RCT indicators are the highest.

It is noteworthy that in 2006 the lowest incidence
rate was observed — 169.6 - 10-°. During 2007—2019,
an increase in incidence rates was observed in the
studied RCTs: in 2007—2010 — 187.0 - 107, in 2011—
2014 — 200.4 - 10, in 2015-2019 — 217.9 - 10,

Data for 2020—2023 are characterized by signifi-
cant fluctuations and a significant decrease in the
analyzed incidence rates of MNs in the population
of all territories: Ukraine as a whole, Kyiv, Zhyto-
myr regions and the RCT. The MNs incidence rates
in the RCT were 188.3 - 10~ in 2020, 179.4 - 10°°
in 2021, 172.7 - 10 in 2022, and 222.6 - 107 in
2023.

The histograms below for 1980—2023 reflect the
dynamics of the incidence of individual forms of
MNs that can be attributed to radioinduced dis-
eases, by enlarged time periods.
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Pak MoJjiouHOI 3aj103U HaJeKUTb OO HO30JOTIYHUX
¢dopm 3H 3 miaBuieHO0 YyTIMBICTIO A0 Mil iOHi3yl0UO-
ro BunpoMiHoBaHHs [11, 12]. IToka3HUK BiZHOCHOTO
HaJJUIIKOBOro pagiamiiiHoro pusuky — ERR/Gy B
STIOHCBKIii KoropTi xibakyiiB cranoButh 3,1 (95 % J11:
1,8—4,3) [13]. ¥V Memkanok P3T 3axBoproBaHicThb Ha
PM3 xapakTepu3syBajiach BUCOKMMM TeMITaMH 3POCTaH-
He (puc. 2). K HacmiIoK, MOKa3HUKMU IO LIUX TepHU-
Topisx y 2020—2023 pp. (37,7 + 2,6) - 10, npakTU4HO,
He BiIpi3HSUIMCh Bid BEJIUYMHU 3aXBOPIOBAHOCTI Ha 1110
naToJiorito B YkpaiHi B uizomy — (43,2 £ 0,1) - 10° Tay
ZKuromupchkiit obmacri (39,9 + 1,0) - 107,

BigmivyaeTnhcsa cyTTeBa 3MiHa TEHAEHIIIM 3axBOproBa-
HocTi y 2020—2023 pp. B YKpaiHi B LiJIoMY, HATOMICTb y
KuiBchkiii Ta 2KUTOMUPCBHKiii 00JIaCTIX MOKAa3HUKU
MPaKTUYHO HEe 3MiHUINCH, ToAi siK Ha P3T BoHU HaBITh
3MeHIIMINCh. lle MOXHaA pO3LIHUTU SIK pe3yJbTaT
BILTMBY (DOPC-MaKOPHOI CUTYallii.

Cepen inmmx Ho3omorivHUX ¢opM 3H Haibinbm Bu-
COKi TEMITM 3pOCTaHHS 4acTOTH BimmiueHi 1momo PIII3
(koediuieHT perpecii y xiHok — b = 0,30+ 0,05, y yoJjo-
BikiB — b = 0,07 £ 0,02), (puc. 3). PesynbraTu nocmiin-
XKeHb [13—15] cBigyaTh PO BUCOKY YYTJIMBICTH IIHOTO
OopraHy 10 paJialliifHOTO KaHILIEpOTreHe3y.

ITopiBHSIHHS TTOKa3HUKIB 3axBoproBaHOCTi Ha PIII3
memkaHIiB P3T — (7,4 £ 1,0) - 107 i3 3aralbHOHAIIIOHATb-

Breast cancer belongs to the nosological forms of
MNs with increased sensitivity to ionizing radia-
tion [11, 12]. The relative excess radiation risk —
ERR/Gy in the Japanese hibakusha cohort is 3.1
(95 % CI: 1.8—4.3) [13]. In the RCT residents, the
incidence of breast cancer was characterized by high
growth rates (Figure 2). As a result, the indicator for
these territories in 2020—2023 (37.7 £ 2.6) - 107
practically did not differ from the incidence of this
pathology in Ukraine as a whole (43.2 £0.1) - 107
and in the Zhytomyr region (39.9 £ 1.0) - 10°°.

There is a significant change in the incidence
trends in 2020—2023 in Ukraine as a whole, while
in Kyiv and Zhytomyr regions the indicators have
practically not changed, while in the RCT they
have even decreased. This can be considered as a
result of the impact of a force majeure situation.

Among other nosological forms of MN, the
highest rates of frequency increase were observed
for thyroid cancer (regression coefficient in wo-
men — b =0.30% 0.05, in men —b=0.07 + 0.02),
(Fig. 3). Research results [13—15] indicate a high
sensitivity of this organ to radiation carcinogenesis.

Comparison of the incidence rates of thyroid
cancer in residents of the RCT — (7.4 £ 1.0) - 10°?
with the national rates — (6.2 = 0.1) - 10” in

60
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Yipaina / Ukraine Kuigcbka o6nacte Xutomupcbka 06n1acTb 3abpyaHeHi TepuTopii
Kyiv oblast Zhytomyr oblast Contaminated territories

PucyHOK 2. 3axBopioBaHictb Ha PM3 (MKX-10: C50) »kiHouoro HaceneHHs YkpaiHu, Kuicbkoi, YXutomupcob-
Koi obnacteit Ta Hambinbw 3a6pyaHeHMx papioHyknipamu paioHiB y 1980-2023 pp. (cTaHaapTU30BaHi 3a
CBiTOBUM CTaHAAPTOM NoKa3HMKKM Ha 100 000 xiHOK)

Figure 2. Breast cancer incidence (ICD10 codes C50) in the female population of Ukraine, Kyiv, Zhytomyr
regions and the territories most heavily contaminated with radionuclide's in 1980-2023 (age-adjusted inci-
dence rates per 100 000 females)
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PucyHoK 3. innamika 3axsopioBaHocti Ha PLI3 (MKX-10: C73) HacenenHa Ykpainu, lutomupcokoi, Kuicb-
Koi o6nacreit, M. KueBa Ta Hainbinbl 3a6pyaHeHuUx papioHyknipamm Teputopin y 1980-2023 pp. (craHpapTu-
30BaHi 3a CBiTOBUM CTaHAApPTOM NOKa3HMKM Ha 100 000 ocib)

Figure 3. Thyroid cancer incidence (ICD10 codes C73) in the population of Ukraine, Kyiv, Zhytomyr regions,
Kyiv city and the territories most heavily contaminated with radionuclide's in 1980-2023 (age-adjusted inci-

dence rates per 100 000)

HUMH MoKa3Hukamu — (6,2 £0,1) - 10~ B 2020—2023 pp.
HE IEMOHCTpPYE iX JOoCTOBipHEe mepeBuieHHs (p > 0,05).
[TpuBepTae yBary Te, 110 cepel aHaJli30BaHUX y po3pisi
TEPUTOPili MOKa3HWKIB OiNbII PiBHOMipHE Ta IIJIaBHE
3pOCTaHHS Ma€ Miclie B YKpaiHi B uizomy. Haii6inbin Bu-
COKi TeMMU 3pOCTaHHSI MOKA3HUKIB 3aXBOPIOBAHOCTI
BimmiueHi y memkaHuiB KuiBcbkoi obacti Ta M. Kuena.
Pazom 3 Tum, Bipogosxk 2020—2023 pp. BiaMiueHO 3MEH-
IIEHHSI PiBHSI 3aXBOPIOBAHOCTI HA X TEPUTOPISIX, a Ta-
Kox Ha P3T, 110 3 HalOIIBIIO0 BipOTigHICTIO TTOB’sI3aHe
i3 BILIMBOM (hOpC-MaxkOpHUX OOCTaBUH Ha BUSIBJICHHS i
peectpaitito BunaakiB 3H B YkpaiHi B 1izomy.

371051KiCHi HOBOYTBOPEHHS JIiM(POigHOI, KPOBOTBOPHOIL
Ta CIIOPiTHEHUX TKAaHWH cepel ycix ¢popm 3H 3aiimaroThb
0CO0JIMBE MicClle BHACJiIOK HAHKOPOTIIOIO JJATeHTHOIO
nepiony ix BuHUKHeHHs [16, 17]. [ToMiTHe 3pocTaHHS
PU3MKIB JiefiKeMii OyJlo mepluuM i HaiOiIbII BUpaxKe-
HUM edeKTOM pamiallifHOTO BIUINBY, SKMIi CIIOCTepira-
JIM y MelKaH1iB MicT Xipocimu i Haracaxi, siki mepesku-
au atromHe 6ombapaysanHs — ERR/Gy 3.1 (95 % Al:
1.8—4.3) [16]. Ha BimMiHY Bix HaceJIeHHS BEJIMKUX TEPU-
TopiabHUX oamHuLb (Kutommpcbka, KuiBchka 00-
JacTi, YKpaiHa B uijoMmy) y MmemikaHiiB P3T y HafiOmmk-
yoMy TicisiaBapiitHomy mepioni (1986—1990 pp.) croc-
Tepirajoch CyTTEBE 3pOCTAHHSI YACTOTU LIi€l MaToJorii
(y 1,6 paza). Lle iyrocTpye pucyHOK 4.

2020—2023 does not demonstrate their significant
excess (p > 0.05). It is noteworthy that among the
indicators analyzed by territory, a more uniform
and smooth growth occurs in Ukraine as a whole.
The highest morbidity rates increase was observed
among residents of the Kyiv region and Kyiv city.
However, during 2020—2023, a decrease in the
incidence rate was observed in these territories, as
well as in the RCT, which is most likely due to the
impact of force majeure on the cases diagnostics
and registration quality in Ukraine as a whole.

Malignant neoplasms of lymphoid, hematopoi-
etic and related tissues occupy a special place
among all forms of MNs due to the shortest latent
period of their occurrence [16, 17]. A noticeable
increase in the risk of leukemia was the first and
most pronounced effect of radiation exposure,
which was observed in residents of the cities of
Hiroshima and Nagasaki, who survived the atomic
bombing — ERR/Gy 3.1 (95 % CI: 1.8—4.3) [16].
A significant increase in the frequency of this
pathology (by 1.6 times) was observed in residents
of the RCT in contrast to the population of large
territorial units (Zhytomyr, Kyiv regions, Ukraine
as a whole), in the immediate post-accident peri-
od (1986—1990). This is illustrated in Figure 4.
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PucyHoK 4. 3axsoptoBaHicte Ha 3H nimdoiaHoi, kpoBoTBOpPHOT Ta cnopiaHeHux TkaHuH (MKX-10: C81-C96)
HaceneHHa YkpaiHu, }utomupcbkoi, KniBcbkoi o6nacreit Ta P3Ty 1980-2023 pp. (cTaHAapTU3oBaHi 3a cBiTo-

BMM CTaHAapTOM MOKasHMKM Ha 100 000 HaceneHHs)

Figure 4. Leukemia and lymphoma incidence (ICD10 codes C81-C96) in population of Ukraine, Kyiv,
Zhytomyr regions and the most contaminated with radionuclide's territories in 1980-2023 (age-adjusted

incidence rates per 100 000)

YV HacTynHi poku OyJIO BiiMidyeHe TTOCTYIIOBE 3HUKEH-
Hsl 1X 4aCTOTU A0 PiBHS J0oaBapiliHUX MOKa3HMKIB. [laHa
CUTYallisl BIUCYETHCS B pafdialliiiHy MoeJIb PO3BUTKY, 1110
CBiIYMTH PO iCHYBaHHS KOPOTKOTO JIATEHTHOTO TIepiomy
micas ekcno3ulii (2—5 pokiB), CYTTEBOroO 3pOCTaHHS
YaCTOTU LIi€1 TAaTOJIOTil i3 MOJAJbIIMM IIOCTYHOBUM il
3MEHILIEHHSIM 0 BUXiTHUX 3HaueHb. PiBeHb 3aXBOpIOBa-
HOCTi Ha JaHy MaTOJIOTiI0 MEIIKAaHIIiB 3a0pyIHEHUX
pagioHyKIilaMKU TEPUTOPill MPaKTUYHO HE BiAPi3HSBCS
Bin HauioHasbHOro nokasHmka — (11,4 £ 1,1) - 10° Ta
(13,3£0,1) - 103, p > 0,05. I[IpuBepTac yBary 3HUKEHHS
noka3HukiB y 2020—2023 pp.

OTpuMaHi pe3yJibTaTH 3a BciMa CyMapHO Ta OKPEMUMU
Ho3osoTiyHUMHU opmamu 3H matoTs migcTaBu 1Ist BUC-
HOBKY PO 3HXKEHHS TTOKA3HUKIB 3aXBOPIOBAHOCTI, SIKe
3yMOBJIEHE BIUIMBOM (hOpCc-MaKOPHUX OOCTaBUH Y
2020—2023 pp. Lle cBigunTh 1po HeOOXiAHICTb BUKOPUC-
TaHHS 3aco0iB eniMiHaIlii Takoro BIIMBY. Mu midinmm
BUCHOBKY TIPO JOLIBHICTh 3aCTOCYBAHHSI METOJY per-
peciiiHOro aHaiizy, SIKMi 1a€ MOXJIMBICTb OLIIHUTU Be-
JINYMHY MOXJIMBMX ITOKAa3HUKIB, CIIMPalOYNCh Ha 0a30Bi
TeHJEHLIl y 3aXBOPIOBAHOCTI B MUHYy/JAoMYy mnepiomi. Lli
pO3paxyHKU iJTIOCTpye TadoamLs 1.

BuzHaveHi piBHi 0UiKyBaHUX MOKA3HUKIB 3aXBOPIOBa-
HocTi Ha 3H cBimuath Mpo iX 3HAYHiI BiAMiHHOCTI Yy
2020—2023 pp. Bim 3apeecTpoBaHnX. PizHMISI MiX ce-
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In the following years, a gradual decrease in their
frequency to the level of pre-accident indicators
was noted. This situation fits into the radiation
development model, which indicates the existence
of a short latent period after exposure (2—5 years),
a significant increase in the frequency of this
pathology with its subsequent gradual decrease to
the initial values. The incidence rate of this pathol-
ogy among residents of RCT practically did not dif-
fer from the national indicator — (11.4 £ 1.1) - 107
and (13.3 £ 0.1) - 10, p > 0.05. The decrease in
indicators in 2020—2023 is noteworthy.

The results obtained for all total and specific
nosological forms of MN give grounds for con-
cluding that the incidence rates decreased due to
the influence of force majeure circumstances in
2020—2023. This indicates the need to use means
to eliminate such influence. We concluded that it is
appropriate to use the regression analysis method,
which makes it possible to estimate the magnitude
of possible indicators based on the basic incidence
trends in the past period. These calculations are
illustrated in Table 1.

The determined levels of expected MNs inci-
dence rates indicate their significant differences in
2020—2023 from the registered ones. The differ-
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Ta6nauusa 1

AHaniz guHamiku 3axBoptoBaHocTi Ha 3H mewkanuis P3T y 2007-2023 pp. i3 3anyyeHHAM perpecinHoro

aHanisy (y = a + bx)
Table 1

Regression analysis of the dynamics of cancer incidence rates in residents of the territories most heavily con-
taminated with radionuclides in 2007-2023 (y = a + bx)

Benuuuuu pna

3axsopioBaHictb Ha 100 000 HaceneHHs

o6paxyHky (dakTnyHa i po3paxyHkoBa Ha OCHOBI perpeciiHoro aHanisy — perp. aHanis)
Incidence rates per 100 000 (actual and calculated based on regression analysis (regr. analysis))
Variables for - - - .

: . 1 Perp. aHanis 2 Perp. aHania 3 Perp. aHania _gp* Perp. aHanis
calculation C00-C98 Regr. analysis Regr. analysis Regr. analysis C81-96 Regr. analysis
Koediujent perpedii (b) 5 79 + 0,72 - 1374034 - 0,20 + 0,13 - 0,22 +0,18 -
Regression coeff. (b) ’ ’ ’ ’ ' ' ’ '

% s 2006(a) - 182,3 - 27,1 - 7,0 - 11,0
g | | 202 188,3 2214 36,51 46,31 5,32 9,83 13,90 14,06
88 S | 2021 179,4 2242 35,02 47,68 8,73 10,02 10,04 14,28
D > D
g S | 2022 172,7 227,0 37,95 49,05 4,25 10,22 9,58 14,50
5 © | 2023 222,6 229,8 41,31 50,43 11,43 10,42 12,08 14,72
CepenHe 3a 0CTaHHiX
4 pokw sHaseHHs (x) 190,8 225,6 37,7 48,4 743 10,13 14 14,39
Average in the last
4 years x-value
PisHnus 3 cepeaHim
3HaveHHsM (%) 18,2 - 28,3 - 36,2 - 26,3 -

Difference %

Mpumitku. 'CO0—CI6 — yci 3H, 2C50 — 3H monouHoi 3anosu, 3C73 — 3H wwronoai6Hoi 3anoau, “C81-96 — nimdomu Ta nerikemir
Notes. 'C00—C96 — all cancers, 2C50 — breast cancer, °C73 — thyroid cancer, “C81-96 — lymphomas and leukemias

peaHiMU 3HAYEHHSMU JaHMX, OTPMMaHUX i3 3aCTOCY-
BaHHSM peTpeciiiHoro aHamisy, Ta GaKTUIHUMU JaHUMU
CBIIYUTH MPO CYTTEBY HEMOOILIIHKY PiBHS PEabHOI 3aX-
BOPIOBAHOCTI Ha OCHOBI OQilliiTHO 3apeeCTPOBAHUX TTO-
Ka3HUKiB. [Ipy 11bOMY, BETUUMHU MOXJIMBUX peaIbHUX
MOKAa3HUKIB, 110 CJiJ O4YiKyBaTHU NpH ediMiHallii ¢popc-
MaxKOpHUX 00CTAaBUH, 3TiTHO 3 HAIIMMHU PO3PaxXyHKaMU,
MOXYThb CKJIACTH IJIST yciX Hozosoriynux dopm 3H —
18,2 %, miig paky MoJIouHOI 3a03u — 28,3 %, mid paky
muTomnoaioHoi 3a103u — 36,2 %, naa 3H nimdoinHoli,
KPOBOTBOPHOI Ta CIOpiAHeHUX TKaHUH — 26,3 %. Oco0-
JIMBICTIO pO3paXOBaHUX MOKA3HUKIB € Te, 110 BOHU IIe-
pPeBUIIYIOTh HalliOHAJNIbHi 3a BCiMa JOCIiIKyBaHUMU
¢opmamu 3H, nipu LiIbOMY HalBUILi 3 HUX OTpUMaHi 1181
pamialiiHO-4yTIUBUX (DOPM PaKy.

HageneHi gaHi 1al0Th 3MOTYy OLIIHUTU MOXJIMBUI Hera-
TUBHUI BIUIMB 3a3Ha4eHMX (hOpC-MaKOpHUX MOiil Ha
pe3yabTaTu Mpolecy MOHITOPUHTY 3axBoploBaHb Ha 3H
Ta BHECTU KOPEKTUBU Y OLIIHKY i iHTepIpeTaliilo oKas-
HUKIB.

Y3ATAJIBHEHHSA I BUCHOBKHA

EnigemiojioriyuHOMy BUBUYEHHIO OHKOJIOTIYHUX HaCJIijl-
KiB aBapii Ha YopHoOmnbebKiit AEC cripusiia po3pooka
Ta 3acHyBaHHs1 B YkpaiHni HKPY, ctBopeHHs iioro

ence between the average values of the data
obtained using regression analysis and the officially
registered data indicates a significant underestima-
tion of the real incidence level based on officially
registered indicators. At the same time, the values
of possible real indicators that should be expected
when eliminating force majeure circumstances,
according to our calculations, may be 18.2 % for all
nosological forms of MNs, 28.3 % for breast can-
cer, 36.2 % for thyroid cancer, and 26.3 % for
NCDs of lymphoid, hematopoietic and related tis-
sues. A feature of the calculated indicators is that
they exceed the national ones for all studied forms
of MN, while the highest ones were obtained for
radiation-sensitive forms of cancer. The presented
data make it possible to assess the possible negative
impact of the above-mentioned force majeure
events on the results of the process of MN cases
monitoring and to make adjustments to the assess-
ment and interpretation of indicators.

SUMMARY AND CONCLUSIONS

The epidemiological study on the oncological
consequences of the Chornobyl accident was facil-
itated by the development and establishment of the
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iHopMalliifHOI TEeXHOJOTii, mMporpaMHOro Ta iHGop-
MalliiiHoro 3a0e3rnedyeHHs, a Takox I PY. JlocaimxkeHHs
TIPOBOIMIMCS B OCHOBHUX I'pyIaX HACEJIEHHSI, 1110 IIOCT-
paxganu BHacHigok YopHoOOMIbCHKOI aBapii, B TOMy
yucii, y MmemkaniiB P3T.

3a maHWMMM OOCIIIXKEHHs, ITOKa3HUKHU 3aXBOPIOBa-
HocTi Ha Bci 3H 3aramom cepen memkanniB P3T Oymu
OMHUMM 3 HAWHWXXYMX B YKpaiHi i3 KOJMBAHHSIMU Bif
169,6 - 10 B 2006 poui, 10 213,9 - 10° y 2015—2019 pp.
B Toi1 xxe yac, y AuHaMmilli cnocTepexXeHHsI BU3HAYEHO
MOCTYIOBE 3pPOCTaHHSI ITOKA3HUKIB 3aXBOPHOBAHOCTI 3
HaOIKEHHSIM 0 3HaYeHb 1o ZKUTOMUPCHKiit 001acTi.

IIIonmo 3axBoproBaHOCTi Ha okpeMi ¢opmu 3H, 1110 Ha-
JIEXUTD 10 HO30J0riuyHUX (hopMm 3H i3 MiaABUILIEHOO UyT-
JIMBICTIO 10 [il pajialiiiHOTO OINPOMiHEHHSI, HAlOLIbII
BHCOKi TeMITH 3pOCTaHHSI YacTOTH BigMiueHi momo P13
(y xiHok koeditieHT perpecii b = 0,30 = 0,22, y 4oJioBi-
kiB—b=0,10 £ 0,02) [TopiBHSIHHS ITOKa3HUKIiB 3aXBOPIO-
BaHocTi Ha PLI3 memkanuis P3T — (7,4 = 0,6) - 107 i3 3a-
raJbHOHALIIOHAIBHUMU TTOKa3HuKamu — (6,2 £ 0,1) - 103
(p > 0,05) 3 ypaxyBaHHSIM TOTO, 1110 B MIOIEPeaHi ITepioan
crocTepiraBcsl CTIMKMIA eKclec Iie€l MaToJorili cepen
MmemkaHiB P3T, cBimunTh, 110 TEHAEHIIiS 10 TEpeBU-
ILIEHHSI A0Ci Ma€e Micle.

V Memkaniis P3T B HaltOnmzkyoMy micisiaBapiiHOMY
nepiomi (1986—1990 pp.) TaKOXK CHOCTEPIrajoch CyITEBE
3poctaHHs yactoTu (y 1,6 pasa) 3/109KiCHUX HOBOYTBO-
peHb JAiM(POINHOI, KPOBOTBOPHOI Ta CITOPiAHEHUX TKa-
HUH, IO BIAIIOBiZa€e KJIACUYHUM XapaKTECPUCTUKAM
panialliifHO-3yMOBJIEHOTO KaHLeporeHe3dy. Y HaCTyIIHi
poKu OyJIO BiAMiY€HO IOCTYMOBE 3HMUXKEHHS X YaCTOTU
JIO PiBHS AoaBapiliHMX MOKa3HUKIB.

3axBOPIOBAHICTh HA paK MOJIOYHOI 3aJ1031 MEIIKaHOK
P3T, xoua i He nepeBuUIIyBaia 3arajibHi MOMYJISLiHI piB-
Hi, XapakTepu3yBajach BUCOKMMU TeMIIaMM 3POCTaHHS
BIIPOJIOBX BCHOTO MEPIONY CIIOCTEPEKEHHSI.

V npolieci BUKOHAHHSI pOOOTU 3 BUBUEHHS 3aXBOPIO-
BaHocTi Ha 3H memkanuiB P3T BcTaHOBIEHO, 1110 B OC-
TaHHBOMY JOCIimKyBaHoMmy mepiomi (2020—2023 pp.)
BiIOynucCh AesIKi 3MiHU Y TPEHAOBUX MOJIEJISIX: 3pOCTaH-
HsI 4YaCcTOTM LIi€l MaToJjorii, AIMOBipHO 3yMOBJEHi (hopc-
MaXKOpHUMHU OOCTaBMHAMU, SIKi CYTTEBO BIUIMHYJIMA Ha
SIKICTb TiarHOCTUKM i peecTpallii 3axBopioBaHb Ha 3H Ta
OLIIHKM IemorpadiuyHuX MpoueciB y KpaiHi. Y 3B’S3Ky 3
IIUM, JUISI KOPEKTHOI OILIiIHKM CIOCTEPEXKYBAaHOTO PiBHS
3axBoproBaHocTi Ha 3H 3acTocoBaHO METOH almpoOKCHU-
Mallil TpeHIOBUX MOJeJell 3a MOoNepeaHi POKW Ta ix
ekcrpamnofsuii Ha 2020—2023 pp. i3 BUKOPUCTAaHHIM
perpeciitHoro aHanizy. OTpuMaHi AaHi AalOTh MiACTaBU
10 BUCHOBKY Mpo 30epexeHHs B 2020—2023 pp. nore-
peIHIX YacOBUX TEHIEHIIi 10 3pocTaHHsI yactot 3H Ta

NCRU, the elaboration of its information tech-
nology, software and information support, as well
as the SRU. The studies were conducted in the
main population groups affected by the Chornobyl
accident, including residents of the RCT
According to the study, the incidence rates for all
MNs in general among residents of the RCT were
among the lowest in Ukraine, fluctuating from
169.6 - 107 in 2006 to 213.9 - 10 in 2015—2019.
At the same time, the dynamics of observation re-
vealed a gradual increase in incidence rates ap-
proaching the values for the Zhytomyr region.
Regarding the incidence of certain forms of MN,
which belong to the nosological forms of ZN with
increased radiation sensitivity to the effects of radia-
tion exposure, the highest rates of the frequency
increase were observed for thyroid cancer (in women,
the regression coefficient is b = 0.30 £ 0.22, in men,
b = 0.10 = 0.02). Comparison of the incidence of
thyroid cancer among residents of the most polluted
areas — (7.4 + 0.6) - 10 with the national indica-
tors — (6.2 £ 0.1) - 10”° (p>0.05), taking into account
the fact that a stable excess of this pathology was
observed among residents of the RCT in previous
periods, indicates that the excess tendency still exists.
In the immediate post-accident period (1986—
1990), residents of the RCT experienced a signifi-
cant increase in the frequency (1.6 times) of malig-
nant neoplasms of lymphoid, hematopoietic and
related tissues, which corresponds to the classical
characteristics of radiation-induced carcinogene-
sis. In subsequent years, a gradual decrease in their
frequency to the pre-accident level was noted.
The incidence of breast cancer among residents
of the RCT was characterized by high growth of
rates throughout the entire observation period,
although not exceeding general population levels.
In the process of studying the MNs incidence
among residents of the RCT, it was found that in the
last studied period (2020—2023), some changes
occurred in the trend models of this pathology fre-
quency, probably due to force majeure circum-
stances, which significantly affected the quality of
diagnostics and registration of MNs cases and the
assessment of demographic processes in the country.
In this regard, for a correct assessment of the
observed MNs incidence the regression analysis
method was used approximating trend models for
previous years and their extrapolation to 2020—
2023. The data obtained give grounds for conclusion
on preserving the previous time trends in the
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il OKpeMHX HO30JI0TiYHUX (DOPM, SIKi BBAXKAIOThCS pajia-
LifHO-3YMOBJIEHUMH, a TAKOX MPO HEOOXiAHICTh Bpaxo-
ByBaTH HMOBiIpHMII BIUTMB (pOpPC-MasKOPHUX OOCTABUH
Ha BM3HaYeHi piBHI MOKA3HUKIB.

Oxepena nigTPUMKHU

JocnigkeHHs] BAKOHAHO B paMKaX HayKOBO-IOCIigHO1
poootu HHIIPMT 'O, sixa ¢(pinaHcyBanach 3 61omkety Ha-
LioHAJIBHOI aKameMil MeqUYHUX HayK YKpainu (Ne gepxk-
peectpauii (0125U001226).

KoHniKT iHTEepeciB

ABTOpY He pPO3roJIolyI0Th KOHQigeHUiliHY iHdOp-
Mallilo Ta He MalOTh XOJAHOI MPUHAIEKHOCTI a00 (iHaH-
COBOI 3alliKaBJIEHOCTi B Oy1b-sIKiii opraHizaliii, sika MOT-
Jla 0 CTBOPUTHU KOH(PIIKT iHTEpeCiB.
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increase in MNs frequency in total and their specif-
ic forms, which are considered to be radiation-relat-
ed in 2020—2023. The need to take into account the
likely impact of force majeure circumstances on the
specified levels of indicators is also grounded.
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