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CTPYKTYPHI BJJACTUBOCTI KOTOPTU MEIIIKAHIIIB
HAMBLIBII PAIIOAKTUBHO 3ABPYIHEHUX TEPUTOPIN
YKPATHU, KI BYJIU JITbMU TA IJIJIITKAMUA HA YAC ABAPII
HA YOPHOBWJIBCHKIMATOMHIN EJEKTPOCTAHIIIT

MeTa: OUiHMTU CTPYKTYPHO-AMHAMIYHI 3pYLIEHHA B KOrOPTi XWTENiB pagioakTMBHO 3abpyaHeHux Teputopiii (P3T)
1968-1986 pokiB HapoaXeHHs (4iTK Ta NiANiTKM Ha Yyac aBapii Ha YAEC).
06'ekT gocnipeHHa: ocobu 19681986 pokiB HapomKeHHs (ZiTH Ta NigniTkM Ha Yac aBapii Ha YAEC), ski npoxu-
Ba/M Ha HabiNbLW pafioaKTMBHO 3abpyaHeHWX TepuTtopiax Ykpainu (IBaHKiBCbKuMit Ta Monicbkuii paitoHn Kniscbkoi
o6nacri, Hapoauubkuit Ta OBpyLbKkuid paiioHun Xutommpcbkoi o6nacti) Bnpogosx 1986—-2011 pokis.
Marepianu i metoam pocnigKeHHA. IHpopmaLiiHo 633010 LOCNIAKEHHA CTanu faHi [lepKaBHoT cnyx6u cTaTucTu-
Ku Ykpainu, a came: dopmu P-11 «Po3nogin nocTinHOro HaceneHHs 3a CTaTTIO Ta BIKOM 32 OHOPiYHUM iHTEPBAJIOM Ha
noyaTok poky» Ta A-1 «3aranbHi nifCyMKu NpUpoLHOro pyxy HaceneHHsa». Poku cnoctepexeHHs: 1986—2012 pp. Me-
TOAM AOCNIAXEHHA: MAaTeMaTUKO-CTAaTUCTUYHI, aemMorpadivHi, NporpaMHo-TEXHONOTIYHi.
Pe3ynbTaTi 1t BACHOBKMU. Y3arajibHeHHS CTaTUCTUYHUX MaTepianiB WOAO YMCENbHOCTI, CTaTEBOrO Ta BiKOBOIO CKNnamy
KUTENiB HaGiNbW pafioakTUBHO 3abpynHeHNX pailoHiB YkpaiHu (IBaHkiBcbkuit, Monicekuii, Hapoguubkuit, OBpyLb-
KWi1) noKasano, o Ha HUX NPOXMBAE NOHAA 27,2 TC. 0Ci6 1968-1986 poKiB HAPOAXKEHHS (KPUTUYHA rpyna nocTpax-
panux BHacnigok asapii Ha YAEC). CtaHom Ha noyatok 1987 p. y KOropTi LOCNIIXKEHHS MOKONIHHA OAHONITKiB-4O-
NoBiKiB 6ynu npepcTaBneHi 6inblw piBHOMipHO (4,53-5,82 %%), HiX Y XiHOK (3,04—6,02 %%). Y 2012 p. nopiBHsAHO 3
1987 p. iCTOTHUX 3pYLIEHb AK 33 CTATTIO, TaK i POKOM HAPOMLXKEHHS HE BMABEHO. 3MiHM NOKA3HWUKA CMiBBIAHOWEHHSA
cTaTeil y KoropTi cnoctepexeHHs Bnpofosx 1986-2011 pp., noTpebyoTb 6iNbl AeTanbHUX JOCTiAXKEHb.
KniouvoBi cnoBa: aBapis Ha YAEC, panioakTBHO 3abpyaHeHi TepuTopii, CTPYKTYpa HaceneHHs.
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Structural characteristics of children and adolescents at the time of the
Chornobyl nuclear power plant accident residing in the most intensively
contaminated territories of Ukraine

Objective. Appraisal of trends in structure of characteristics in population of radiologically contaminated territo-
ries (RCT) born in 1968-1986 (children and adolescents at the time of the ChNPP accident).

Study Object. Persons born since 1968 till 1986 i.e. children and adolescents at the time of the ChNPP accident,
who lived on the most intensively contaminated territories of Ukraine (Ivankiv and Poliske regions of Kyiv oblast
and Narodichi and Ovruch regions of Zhytomyr oblast) within 1986-2011.

Materials and methods. The State Service of Statistics of Ukraine was a principal information base of the study.
Specifically the statistical report forms R-11 «Distribution of residential population by gender and age in yearly
intervals at a turn of the year» and A-1 «General totals of natural population development» were retrieved. Survey
was conducted for the period of 1986-2012. Mathematical, statistical, demographic and software-technological
methods were applied.

Results and conclusions. Summarization of statistical data on population size, both with its gender and age pat-
terns in the most intensively contaminated territories of Ukraine, namely in Ivankiv and Poliske regions of Kyiv
oblast and Narodichi and Ovruch regions of Zhytomyr oblast resulted in conclusion of 27,200 people living there who
were born in 1968-1986. They are a critical group of the ChNPP accident survivors. At the beginning of 1987 the
male generations of the same age were present in more even manner (4.53-5.82 %%) vs. females (3.04-6.02 %%).
No significant change both in gender and year of birth was found in 2012 vs. 1987. Change in gender proportion in

surveyed population within 1986-2011 requires some more precise evaluation.
Key words: ChNPP accident, radiologically contaminated territories, population structure.
Mpo6nemu padiayiiiHoi Meduyuru ma padiobionoaii. 2016. Bun. 21. C. 132-140.

BCTVYII

BpaxoBytoun HasiBHiCTH gemorpadiuHoi Kpus3ud B YK-
paiHi, sika MposBJIse cede y MiABUIIIEHUX PiBHIX CMEPT-
HOCTi, CKOPOUE€HHI TPUBAJIOCTI XXUTTS, MOCTApiHHI Hace-
JIGHHSI, BKpail aKTyaJIbHUMU € TIOITYKY IIJISIXIiB 10 TIOH0-
JIAaHHS iICHYIOUMX 1 04iKyBaHUX AeMOTpadiuHUX MTpodaeM
Ta CIIOCO0IB iX YCyHEHHS, OCOOJMBO 3a YMOB BILJIMBY
daxropiB HopHOOMILCHKOI KaTtacTpodu Ha 310pOB’s
KPUTUYHUX TPYIl HACEJIEHHS, Y T. U. AiTel Ta MiAJIiTKiB Ha
yac aBapii (ocoou 1968—1986 pp. HapOKEHHST).

V cBiTOBIl1 JliTepaTypi BxXXe HAKOIMMYEHU JTOCUTD BEIU-
KWU MaTepiall, SKuii JO3BOJISIE CTBEPIKYBaTH, 1110 YMOBU
KUTTS, IPU IKUX BigOyBancsl BAHOLIYBAHHS BariTHOCTI,
¢izmyHMIT pO3BUTOK i colliamizallisgs OIUTUHM i THITiTKAa,
CMPABJISIIOTh UM HE BUPILLIAJIbHUI BIUIMB Ha 30aTHICTb
IHIMBiAyyMa YMHUTH OITip XBOpOoOaM i CMEPTi y 10POCIO-
My XKUTTi. 1o 3aXBOpIOBaHb, JIJIs SIKHUX KJIiHIYHO i JeMOor-
pagiyHO Garatopa3oBO JOBEACHUI 3B’SI30K 3 YMOBaMU
KUATTS B IUTUHCTBI, BITHOCSTBHCS TYOEpKYJbO3 JIETEHIB,
pecnipaTopHi iH(eKl1ii, OpoHXiTH, reraTtuT B, upo3 i pak
MNevyiHKW, peBMaTUYHA 1 illleMidHa XBOpOOU ceplisl.

INTRODUCTION
Considering the demographic crisis in Ukraine fea-
turing the increased mortality, shortened life-span,
and population aging, it is urgent to establish the
approaches to overcome available and emerging
demographic problems and to mitigate them espe-
cially under an impact of the Chornobyl catastrophe
(ChC) factors on health of critical population
groups, including children and adolescents at the
time of accident (i.e. in persons born in 1968—1986).
There is a large enough amount of data in the
world literature indicating that living conditions in
which carrying of a pregnancy takes place, physi-
cal development and socialization of the child and
adolescent make almost a decisive impact on indi-
vidual’s capability to resist the diseases and death
in adult life. Lung tuberculosis, respiratory infec-
tions, bronchitis, hepatitis B, liver cancer, rheu-
matic and ischemic heart disease are the disorders
with a repeatedly proven link to living conditions
in childhood.
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HaykoBusgiMu YkpaiHu goBeleHO 3HAauHEe 3POCTaHHS
3aXBOPIOBAHOCTI HA pakK ILIMUTOIOAIOHOI 3a703U IIiCjs
YK cepen rpynm oci6 0-17 poxiB Ha yac aBapii [1, 2 ].
BararopiuHi KJiHiYHi crTOCTepeXKeHHs CBig4aTh, 11O Ce-
pen AiTeit, sIKi MpoXWBaloTh HA PaJiOaKTUBHO 3a0pyaHe-
Hux Teputopigax (P3T) BrnpomoBx miciasiaBapiiitHOro
nepiomy, cdopMyBamacs 4YHMCIEHHa TIpyla dYacTo
XBOPIIOYMX Ta 0OCi0 i3 XpOHIYHOIO COMATHMYHOIO TaTO-
JIOTI€I0 3 TOEMHAHHIM TPbhOX i OUIbIE HO30JOTIYHUX
(opm 3axBoproBaHb [3—6].

BuiesasHaueHe CBimuMTh, 1110 Koropra ocio 1968— 1986
POKiB HapoOIKeHHSI, SIKi 3a3HaJM BIUIMBY TEXHOTEHHOTO
OITPOMIiHEHHST YOPHOOMJIBCHKOTO TTOXOIKEHHST 1 TIPOXKM-
BatoTb Ha P3T, Ma€e 3HMKEHY XKUTTE3MATHICTh Ta OOMEXEHi
pecypcu IOXMBAHHSI OO CTapeuux BiKOBUX Tpym. Tomy,
BPaXOBYIOUM Cy4YacHi 3HAHHSI MPO OCOOJMBOCTI BIUIUBY
iOHI3yI04Oro BUIIPOMiHIOBAaHHSI Ha OKpPEeMi OpraHu Ta CUC-
TeMM 3aJIeXKHO BiA BiKy i cTaTi Ha 4ac OMNPOMiHEHHS,
JOCITIIXKEHHS KiJIbKICHUX 1 SIKICHMX TTapaMeTpiB KPUTHUY-
HOI TpYyIH NOCTpaKAaInX BHACTinoK YopHOOMIBCHKOI Ka-
TacTpodu (AiTU Ta MiAJITKK Ha Yac aBapii), 0COOJIMBO aK-
TyallbHE IJis MPUNWHSITTS ameKBaTHUX YIIPaBIiHCHKMX
pillieHb LIOA0 MiATPUMKM IXHBOI KUTTECTIMKOCTI B Mipy
MPOXOMKEHHS MPEICTaBHUKIB Pi3HUX MTOKOJIiHb 32 POKOM
HapOXEHHS Yepe3 OfIHi 1 Ti XX BiKU.

META
OLiHUTU CTPYKTYPHO-AWHAMIUYHI 3pyIIEeHHSI B KOTOPTi
KUTEJTB palioaKTUBHO 3a0pyIHEHUX TepuTopiii 1968-

1986 pp. HapomKeHHSs (IiTH Ta MiIUTITKK Ha Yyac aBapii Ha
YAEQ).

OB’EKT TOCIIJIZKEHHA

Oco6u 1968—1986 pp. HapOIKEHHS (IiTH Ta IMiUTITKA Ha
yac asapii Ha YAEC), gxi mpoxuBann Ha HaWOimbII
pamioakKTUBHO 3a0pyOIHEHUX TEePUTOPisAX YKpaiHu
(IBankiBchkuit Ta Ilomicbkmit paitoHu KwuiBchKoi 00-
nacti, Hapoauubkuii ta OBpyLbKMiZ paiioHH 2KHUTO-
MUPCHKOI 00J1acTi) Bripomosx 1986—2011 pp.

MATEPIAJIA I METOAN TOCIIIKEHHSA
IndopMmauiitHoO 6a3oro gociakKeHHs cTaau aaHi lep-
JKaBHOI CITy>XOM CTaTUCTUKM YKpainm (panimre JlepkaB-
HUI KOMITEeT CTaTUCTUKMU YKpaiHu), a came: QPopMU
P-11 «Po3nonin mocrtiifHOro HacejleHHS 3a CTaTTIO Ta
BiKOM 32 OTHOPIYHMM iHTEPBAJIOM Ha MOYaTOK POKY» Ta
A-1 «3aranpHi MICYMKHN TTIPUPOITHOTO PYyXY HACETCHHS».
Tepmin criocrepexenHs:: 1986—2012 pp. Mertonu no-
CJTIIXKEHHSI: MaTeMaTUKO-CTaTUCTUYHi, AeMorpadiuHi,
MpPOrpaMHO-TEXHOJIOTUHI.

Experts in Ukraine have argued the significant
increase of thyroid cancer incidence after the
ChC in persons aged 0-17 years old at the time
of accident [1, 2]. The everlasting clinical sur-
veys indicate that large groups of sickly and
chronically somatically ill children suffering
three and more diseases simultaneously have
appeared among the pediatric population of
radiologically contaminated territories (RCT)
after the ChC [3-6].

The aforementioned indicate that persons born
in 1968—1986, exposed at that to the industry-
related radiation of the Chornobyl origin, and liv-
ing now in the RCT have a decreased viability and
limited resources to live out up to the old age.
Thus considering the contemporary knowledge
about the effects of ionizing radiation on specific
organs and systems the evaluation of quantitative
and qualitative parameters of critical group of the
ChC survivors (i.e. children and adolescents at the
time of accident) is pending, especially in deci-
sion-making on adequate management of their
viability and survival support when passing the
generations by year of birth through the same age
intervals.

OBJECTIVE

Appraisal of trends in structure of characteristics in
population of RCT born in 1968-1986 (children
and adolescents at the time of the ChINPP acci-
dent).

STUDY OBJECT

Persons born since 1968 till 1986 i.e. children and
adolescents at the time of the ChNPP accident,
who lived on the most intensively contaminated
territories of Ukraine (Ivankiv and Poliske regions
of Kyiv oblast and Narodichi and Ovruch regions
of Zhytomyr oblast) within 1986—2011.

MATERIALS AND METHODS

The State Service of Statistics of Ukraine was a prin-
cipal information base of the study. Specifically the
statistical report forms R-11 «Distribution of resi-
dential population by gender and age in yearly inter-
vals at a turn of the year» and A-1 «General totals of
natural population development» were retrieved.
Survey was conducted for the period of 1986—2012.
Mathematical, statistical, demographic and soft-
ware-technological methods were applied.
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PE3VJIBTATU TA IX OBTOBOPEHHS4

Ha mouarok 1986 p. y HaiiOLIbII pagioaKTUBHO 3a0py/-
HEHUX aJMiHiCTpaTUBHUX paitoHax YKpainu (IBaHKiBChb-
kuii Ta [Tonicekmiit KuiBcbkoi odnacti, Hapoguubkuii Ta
OBpyubkuit ZKHTOMUPCHKOI 00J1aCTi) MPOXMBAIO Maii-
ke 42 tuc. ocio 1968-1985 pokiB HAapOIKEHHS, V T. U.: B
OBpyubkoMy — 20,3 Tuc. ocid a6o 48,4 % Bin 3aranbHOL
YHCETbHOCTI KOTOPTU CITOCTepekeHHs, IBaHKiBChKOMY
— 8,6 nc. (20,6 %), INonickkomy — 7,5 tuc. (17,9 %),
Hapomuipkomy — 5,5 tuc. (13,2 %).

Brpomosx 1986 p. y mocmimKyBaHUX pailoHaX HAPOIH-
Jocst 2538 mamokiB (1292 xyionmyukiB Ta 1246 miBUaTOK),
SKi 3a3HaJM TEXHOTEHHOI'O OIPOMIHEHHS B MepIii
MiCSLIi XXUTTS Y1 BHYTPIIIHLOYTPOOHO. 3 Hux 48,8 % abo
1239 mutuHu Hapomuaucs B OBpylLbKoMy paiioHi, 20,2
% (513 niteit) — IBaHkiBCcbKOMY, 18,2 % (462 nutHU) —
IMonicekomy, 12,8 % (324 ocobu) — y Hapoauibkomy.
3rigHo 3 po3paxyHKaMu (3 ypaxyBaHHSIM MirpauiiiHoro
pyxy i cmeptHOCTi) cTaHoM Ha 01.01.1987 p. Koropra orr-
POMIHEHUX Y IUTIYOMY Ta IiIJiTKOBOMY Billi >KUTEJIiB
HaOIIbII pagioaKTUBHO 3a0pyAHEHUX TEPUTOPIi
HamiuyBana 44,3 tuc. ocib, 10 gopiBHIOBaI0 2,3 % Bin
YMCEJbHOCTI HaceJIeHHsI YKpaiHM BilIlOBiAHOIO BiKY.

Hagseneni Ha puc. 1 naHi BinoOpaxkaroTh Mpoiib JMHAMIY-
HUX 3MiH YMCEJIbHOCTI KOrOpTH BITpoaoBx 1987— 2012 pp.,
a came: 3arajibHy TeHICHIII0 MO 3MEHIIEHHS BIPOIOBX
1987—2002 pp., cTabimizaiito 3HaueHb y 2002—2011 pp. Ta
HasIBHICTb «XBUJIb» MiaBuileHHs (1994, 1998—1999 pp.).

IIpencrasieHi B Taba. 1 po3paxyHKu CBimyath, 110 3a
25 poKiB piBeHb BTpaT JIOAHOCTI OyB HaWBUIIUM Y
[Monicekomy (-79,5 %) ta Hapomuubkomy (-62,1 %)
paiioHax, a HaiiMeHIIMM — Yy IBaHKiBcbKOMY (-12,0 %,
0e3 ypaxyBaHHS aIMiHICTpPAaTUBHO-TEPUTOPiaIbHUX
3MiH).

RESULTS AND DISCUSSION

At the beginning of 1986 about 42,000 persons born
in 1968—1986 resided in the most intensively con-
taminated administrative districts of Ukraine. Those
were Ivankiv and Poliske regions of Kyiv oblast and
Narodychi and Ovruch regions of Zhytomyr oblast.
Among them there were 20,300 people in Ivankiv,
8,600 in Poliske, 7,500 in Narodychi, and 5,500 in
Ovruch regions respectively corresponding to the
48.4,20.6, 17.9 and 13.2 % of all the surveyed cohort.

The 2538 babies of which 1292 boys and 1246
girls exposed to industry-related radiation within
first few months after birth or prenatally were born
in the studied regions in 1986. From them 48.8 %
i.e. 1239 babies were born in Ovruch region, 20.2 %
i.e. 513 children in Ivankiv, 8.2 % i.e. 462 children
in Poliske, and 12.8 % i.e. 324 ones in Narodychi
regions respectively. According to calculations con-
sidering both migration and mortality the RCT
population cohort of exposed to radiation in child-
hood or adolescence numbered 44,300 persons as
of 01.01.1987. It corresponded to 2.3 % of popula-
tion of respective age in Ukraine.

Data shown in Figure 1 reflect the cohort size
profile within period of 1987—2012 featuring the
general trend to decrease since 1987 till 2002 and
stabilization of values in 2002—2011 both with
wave-type elevations in 1994 and in 1998— 1999.

Calculation results shown in Table 1 indicate
that over a period of 25 years the depopulation was
highest in Poliske region (-79.5 %) and in
Narodychi region (-62.1 %) but lowest in Ivankiv
one (-12.0 % with not accounting the administra-
tive-territorial changes).
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PucyHoK 1. CepegHbopiuHa uncenbHicTb KOroptu oci6 1968-1986 pokiB HapomKeHHA, AKi NPoOXXMBaNM Ha
Hanbinblw papioakTMBHO 3a6pyaHeHMxX TepuTopiax Ykpainu, 1987-2011 pp., TUc. ocib

Figure 1. Annual average cohort size of persons born in 1968-1986 who resided in the most intensively con-
taminated territories of Ukraine in 1987-2011
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Ta6nuusa 1

CTpyKTypa KoropTu oci6 1968-1986 poKiB HapoAKeHHA 3aNeXHo Bif Micus npoxuBaHHa y 1986-2012 pp.,
ctaHom Ha 01.01 BignoBigHoro poky (Tuc. oci6)

Table 1

Structure within 1986-2012 survey period of cohort of persons born in 1968-1986 depending on residence,
and population change as of 01.01.2012 in thousand of persons

PapioakTuBHO 3a0pyAHeHi paiioHu Poku / years 3minm 3 1987 po 2012 p.

Regions of radiological contamination 1986 1987 1990 1995 2000 2005 2010 2012 Change 1987 / 2012
Hapoauubkuii 55 58 53 2.5 2,0 2,2 2,2 2,2 -62,1
OBpyLbkuiA 203 215 194 181 169 155 155 153 -28,5
IBaHKIBCLKMiA 8,6 9,2 89 107 9,9 77 8,1 8,1 -12,0
Monicbkuin 75 78 7,6 3,1 2,3 1,6 1,5 1,6 -79,5
Pasom 419 443 412 344 31 2710 273 272 -38,6

BHecok MirpauliiiHOi KOMIOHEHTU B AWHAMIiKy 3MiH
JIIOAHOCTI KOTOPTU 3a 25-piyHUI Tepiod CTAaHOBUB -
87,84 % (Tabi. 2). OcobJMBO 3HAYHWI BHECOK Mirparliii
y 3arajbHuii yoyTok Koroptu (moHanm 97 %) OyB y
1986—1995 pp. [MounHarouu 3 2006 p. (Iic/s IPpU3YIHU-
HEHHSI 000B'SI3KOBOTO i1 JOOPOBIJIBHOTIO TepeCceIeHHs)
3a paxXyHOK JOJATHOrO cajbAo Mirpauiii BiaMiueHO
30iJIbILIEHHST YMCEIbHOCTI KOropTu. be3 CyMHiBy, Taki
3MiHU JIIOJIHOCTI € HaCIiAKOM 3aCTOCYBaHHSI ypsIOM
OCOOJIMBUX 3aXOAiB TPOTUPAMiallifHOTO 3aXUCTy XKU-
teaiB P3T: eBakyaiii B 1986 p. (TepMiHOBe opraHizoBa-
He mpuMycoBe BuceneHHs) i micas 1990 p. — opraHizo-
BaHOTO TIepecesIeHHs (TapaHTOBAHOTO Ta JOOPOBIILHO-
ro) [7].

Ha mouatok 1987 p. (Tabn. 3) y KOropTi mepeBaxaiun
yoJjoBiku (moHan 23,2 tuc. npotu 21,1 THC. XiHOK). 3
YacoM YacTKa YOJIOBIKiB MOCTYIIOBO 3MEHIIYEThCS (3
52,3 % y 1987 p. no 49,6 %), a xiHok - 3poctae (3 47,7
no 50,4 %, BimmoBigHO). 3a MOCHIIKYBAaHW Iepion
BTpaTH YOJOBIYOI MOMYJsLil OUIbIII, HiXK KiHOYOI, Ha
2245 oci6. BHecok 4YOJIOBiKiB y 3MEHIIEHHS JIIOAHOCTI
KOropTu ckJiaB 9678 ocib abo 56,56 %.

Ta6nuusa 2

Contribution of migration into the pattern of
cohort size in a span of 25 years was -87.84 % (Table
2). Especially dramatic contribution of migration to
the decrement of cohort size (over 97 %) occurred in
1986—1995. However, since 2006 upon withhold of
obligatory and voluntary resettlement the increase of
cohort size was registered due to the positive balance
of migration. Such changes are undoubtedly a conse-
quence of especial arrangements introduction by the
Government on radiological protection of the RCT
population. More specifically there was an evacua-
tion i.e. an emergent and compulsory resettlement in
1986, and later in 1990 the organized both guaran-
teed and voluntary migration was managed [7].

At the beginning of 1987 there were more males in
the cohort, namely 23,200 vs. 21,100 females (Table
3). Share of males eventually decreased from 52.3%
in 1987 t0 49.6 %, whereas of females increased from
47.7 % up to 50.4% respectively. Population loss for
the survey period in males exceeded the females by
2245 persons. Contribution of males in the cohort
size decrease was 9678 persons featuring 56.56 %.

Bnnue mirpauinHoi KOMNOHEHTH Ha YUCenbHiCTb KoropTu oci6 1968-1986 pokie HapoakeHHsa y 1987-2011

pp. (T1c. ocib)
Table 2

Share of migration component in the cohort size change within 1987-2011 in people born in 1968-1986 in

thousand of persons

Moka3Hukm Mepiogu, poku / periods in years

Indices 1987-1990 1991-1995 1996—2000 2001-2005 2006-2011 1987-2011
3aranbHuii npupicT/ybyTok, -5,75 -6,45 -2,36 -2,76 0,21 -17,11
Total population increase/decrease

Y T. 4. NPUPOAHMIA NPMPICT/yBYTOK -0,13 -0,19 -0,31 -0,50 -0,90 -2,08
incl. natural population increase

MirpauiiiHuii npupicT/ybyTok -5,62 -6,26 -2,05 -2,26 +1,11 -15,03

Positive/negative migration balance

(1) 136




EPIDEMIOLOGY

AND DOSIMETRY

ISSN 2304-8336. Ipobnemu pagiauiitHoi meauumky Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2016. Bun. 21.

BcranoBneHo, 1110 yactka ocio 1968—1986 poxkiB Ha- Share of persons born in 1968—1986 in popula-
POIKEHHS B HACeJIEHHI perioHy 3pociia323,8 %y 1987 p.  tion of the area increased from 23.8 % in 1987 to
10 25,6 % y 2011 p. Lle € HacimimkoM mmpupomHoro yoyr-  25.6 % in 2011. It is a result of natural decrease of
Ky HaceJeHHSI CTaplMX BiKOBUX TpyIl i, BiAmoBigHO, population in elder age groups and correspond-
HEe3HAYHOTOo 30ibIIEeHHS YaCTKM KOTOPTU Y BCboMy Ha-  ingly a bit increase of a share in the entire popu-
CEJIEHHI. lation.

Bimomo, mo B YKpaiHi mpn HapoIKeHHi YacTKa XJIOIT- Share of boys in newborns in Ukraine is known
YKiB € BUILOIO, ajie 3 X JOPOCilIaHHIM cTateBa Ipo-  being higher but along with adulting the gender
MopIlist 3MiHIOETbCS Ha KOpUCTh XiHOK [8]. IIpeactaB-  ratio changes in favor of females [8]. Data shown
JIeHi Ha puc. 2 gaHi BimoOpaxkaroTh 3MiHM ITokadHuKa in Figure 2 reflect the trends in gender ratio in the

Ta6nauuysa 3
Trends in populousness of the study cohort within 1987-2012 as of 01.01.2012
Table 3
CTtaH 3MiH NIlOAHOCTI KOropTu cnoctepexeHHa y 1987-2012 pp., ctaHom Ha 01.01 BignoBigHoOro poky
Poku / years Yonoeiku / males XiHku / females
3aranbHa ynucenbHicTs, ocib / total number of persons
1987 23148 21117
1991 20568 17946
2001 14568 15254
2012 13470 13684
3minn 3a nepiog, ocib / changes for the period, n
1987-1990 -2580 3171
1991-2000 -6000 -2692
2001-2012 -1098 -1570
Cnany % Bo noyatky 1987 p. / decrease before 1987 in %
1987-1990 -11,15 -15,02
1991-2000 -37,07 -21,76
2001-2012 -41,81 -35,2

NMpoxueae Ha P3T i3 3aranbHoi YyncenbHoCTi, 3agikcoBaHoi ctaHoM Ha noyartok 1987 p., %
Live in RCT from the total number registered as of beginning of 1987 in %

1o 1991 / up to 1991 88,85 84,98
10 2001 / up to 2001 62,93 72,24
10 2012 / up to 2012 58,19 64,8
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PucyHoOK 2. CtateBa nponopuis nokoniHHA oci6 1968-1986 pokiB HapoAKeHHS, KinbKicTb YonoBikiB Ha 100
KiHOK
Figure 2. Gender ratio in generation of persons born in 1968-1986, males per 100 females
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CHiBBiIHOIIIEHHSI CTaTeidi B KOTOPTi CIMOCTepPeKEHHS
BpoaoBx 1986—2011 pp. 1o 2007 p. Ha P3T y craresiit
MpOITOpIIii mepeBaXkaan 9ouoBiku (BUHATOK 2001 p.). I3
2008 p. HaMmiTHUIAcs TEHMAEHIIiS MO 3HMXKEHHS 1X 4acT-
ku. Y 1995— 1996 pp. Big3Hayajgocs pi3Ke MagiHHS I10-
Ka3zHuka. Ilicias uporo Ha aBa POKM CIiBBiZHOIIEHHS
BimHOBMIIOCS, a micist 1999 p. — Bxke He moBepTaIocs 10
piBHs1 1986—1987 pp.

CranoMm Ha 1oyatok 1987 p. y KoropTi AOCTiIKEHHS O~
KOJIiHHSI OTHOJITKiB-4OJIOBiKiB OyJIM MpeacTaBIeHi OiabII
piBHOMIipHO (4,53—5,82 %%), Hix y xiHok (3,04—6,02
%%).Y 2012 p. nopiBHsAHO 3 1987 p. iCTOTHUX 3pYIIEHb SIK
3a CTaTTIO, TaK i pPOKOM HapOIKEHHSI He BUSIBJICHO.

ITopiBHSIHHS JaHUX WIOJO CTaTEBOI MPOIMOPLIi Of-
HoumitKiB 3a 1987 ta 2011 pp. (puc. 3) cBigUUTH Ipo ii
CTaJIiCTh TUIBKM y HapoxkeHux y 1986, 1984, 1980, 1977,
1975 pp.

study cohort within period of 1986—2011. Males
were prevalent in gender ratio of the RCT popula-
tion up to 2007 except in 2001. Since 2008 howev-
er there was a trend to its decrease. Dramatic
decrease of parameter occurred in 1995—1996.
Later the ratio had restored for the two years, but
since 1999 it never returned to the level of
1986—1987.

As of the beginning of 1987 the generations of
male equals in age were represented more evenly
(4.53—5.82 %%) than females (3.04—6.02 %%).
No significant changes both in gender and year of
birth occurred in 2012 vs. 1987.

Data compare on gender ratio for 1987 and 2011
in equals in age (Figure 3) indicates its uniformity
only in those born in 1986, 1984, 1980, 1977, and
1975.
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PucyHoK 3. CrateBa nponopuis ogHonitkiB y 1987 1a 2012 pp., KinbKicTb YonoBikie Ha 100 kiHOK Bigno-

BifHOro BiKy

Figure 3. Gender ratio in equals in age in 1987 and 2012, males per 100 females of respewctive age

3rinHo 3 y3arainbHeHHsIMU [9], 3a 20 poKiB ITiciist aBapii
Ha YAEC y XKutomupchkiit i KuiBcbkiit ob1actsax Hali-
BUIII cepelHi J03U CyMapHOro (BHYTPilLIHBOroO Ta
30BHIIIHBOI0) OIMPOMiHEHHs, 10 IepeBuimyBamu 20
M3B, Oynmu y xurteniB Hapomuinskoro, JlyrmHcekoro,
Ospyubkoro Ta ITonicbkoro paitoHiB. JIis uux paioHiB
XapakTepHi M BUCOKiI cepeaHi piBHi 3a0pyaHEeHHS
rpyHTiB ’Cs (150-180 xbx/M?), 1110 Yepe3 pagioaKTUBHO
3a0pyaHEHI Xap4yoBi MPOAYKTHU i 3yMOBHUIIO (POPMYBaHHS
70—95 % cymapHOi 1034 32 paXyHOK BHYTPIllTHHOTO OIl-
POMiHEHHS.

SIx1o cimyBaTH TiTtoTesi «3acHynoi moanan» [10], To
Mmaiike 60 % ocio 1968—1986 pokiB HapomKeHHs, SKi
3a3HaJIi TOCTPOro OIPOMiHEHHsSI BHachigZoK YopHo-

According to generalizations [9] the population
of Narodychi, Lugny, Ovruch, and Poliske regions
in Kyiv and Zhytomyr oblasts had received the
highest average total radiation doses of internal
and external irradiation exceeding 20 mSv for 20
years after the ChNPP accident. These regions
also feature high average levels of soil contamina-
tion with ""Cs (150-180 kBg/m?) that through
contaminated food products resulted in contribu-
tion of 70—95% to the integral dose from internal
irradiation.

If one follows the hypothesis of «person fallen on
sleep» [10] then about 60 % of persons born in
1968—1986 and exposed to acute irradiation after

(1) 138



ISSN 2304-8336. lpobnemn paniauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2016. Bun. 21.

EPIDEMIOLOGY

AND DOSIMETRY

OmIbCchbKOI KatacTpodu y 1986 p., 3 TUX 4K iHITUX TIPU-
YUH IIPOMOBXYIOTh IIPOXUBATU B paliOHAX JOCITIIKECHHS
YIIPOAOBX BChOIO Iic/asiaBapiitHOro mepioay. A 3HaUMTh,
rpu 3a6pyaHeHHi rpyHTiB *’Cs 1o 555 kbk/M?* Ta xapuy-
BaHHI MiCLIEBUMU TTPOAYKTaMU, BOoHU Moriu o 2011 p.
OTpUMAaTH OINPOMiIHEHHS, OJM3bKE 3a 3HAYEHHSIMU 0
perIaMeHTOBAaHOTO 3aKOHOIaBCTBOM.

BpaxoByoun 3HauYHUI BIUJIMB MirpaiiifHOro pyxy Ha
YHCENbHICTh Ta CTPYKTYypy HacesneHHs1 P3T BrpomoBxk
micasiaBapiiiHOro mepiofy, MPOIOHYEMO B eMiAeMioo-
MYHUX JOCTIIKEHHSIX HAcaiaKiB YopHOOMIbCHKOI KaTa-
cTpodu TornMbeHO BUBYATH MiTrpalliifHU JOCBiA OII-
POMiHEHUX.

Onuparoyuch Ha Halli OoNepedHi MOCTiaXeHHS
[11—13], maHi iHIIMX TOCTiMHNUKIB IIOJ0 CTAaHY 3I0POB’S
xwuteniB P3T VYkpainu i BinmoBimHO 10 y3arajlbHeHb
BcecBiTHBO1 Oprasisaliii 0OXOpoHHU 3I0POB’ ST 1010 BILIH-
BY 3a0pyIHEHHS TOBKiJISI Ha MEAUKO-0i0J0riuHy 0e3-
MeKy 300POB’sl HACEJeHHS Ta PU3MK JOJAaTKOBUX CMeEp-
Teit [14], MpomoHyeEMO MPOMOBXKYBAaTU MOHITOPMHI 3a
CTaHOM 310pOB’st 0ci6 1968—1986 pokiB HapOIKEHHS.
Ha nyMKy aBTOpiB, 1i€ JaCThb MOXJIMBICTh MOIEPEIUTH iX
nepeayacHy iHBaJliiizallilo Ta CMEepPTHICTb.

BUCHOBKU

Y3araJabHEHHSI CTAaTUCTUYHUX MaTepiajliB 010 YMCelIb-
HOCTIi, CTaT€BOI0 Ta BIKOBOTO CKJIaAy >KUTeJIiB HAOiIbLI
pamioakTUBHO 3a0pyaHeHUX paiioHiB YkpaiHu (IBaH-
KiBcbkuit, [Tonicbkuii, Hapoauubkuii, OBpyLIbKMIA) MO-
Kazajo, 110 Ha HUX MPOXUBAE IoHan 27,2 TUC. Ocid
1968—1986 pokiB HapoKeHHS (KpUTUYHA IpyIa IMOCT-
paxnanux BHacaimok aBapii Ha HAEC).

CraHoMm Ha moyaTokK 1987 p. y KOTOpTi AOCHTiIKEHHS
MOKOJiHHS OJHOJIITKiB-4OJIOBIKiB OyJIM IpeacTaBieHi
Oinbin piBHOMipHO (4,53—5,82 %%), HiX y XiHOK
(3,04—6,02 %%). Y 2012 p. nnopiBHsiHO 3 1987 p. icTOT-
HUX 3pYLIEHHS Y il KOTOpTi K 3a CTaTTIO, TaK i POKOM
HapOIIKeHHS He BUSIBJICHO.

3MiHM TTOKa3HWKA CITiBBiIHOIIIEHHS CTaTel y KOTOPTI
crioctepexXeHHs: BIpoaoBx 1986-2011 pp., MoTpedyoTh
OifbLI JeTalbHUX AOCiAXEHb.

CMUCOK BUKOPUCTAHOI NITEPATYPU

1. Tponbko H. [l. Pak LwmToBMaHOI Xenesbl y aetei YkpauHbl (nocneacTans
YepHoObiibeKoii katacTpodbl) : MoHorpadus / H. . TpoHbko, T. W.
borpanosa ; AMH YkpauHbl ; M-BO 4pe3BblyaiiHbIX CUTYaLMiA YKpauHbl. -
Kues : HYepHobbinbuHTepuHbOpM, 1997. - 199 c.
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A. M. Cepaioka, B. I'. bebeuika, [I. A. Basuku. - TepHoninb : TAMY, 2011.
- C. 190-207.

the ChC in 1986 continue for whatever reason to
live in the studied regions during the post-accident
time period. Thus under the intensive soil contam-
ination by '’Cs up to 555 kBq/m?* and ingesting the
food products of local origin they could up to 2011
receive the exposure close to threshold established
legislatively.

Considering the significant impact of migration
on size and structure of RCT population within
time period since the ChC we suggest a profound
evaluation of migration experience of exposed per-
sons within an entire spectrum of epidemiological
studies.

On the back of our previous research [11—13]
and data of other studies of health state in RCT
population of Ukraine and according to summa-
rization of the World Health Organization about
an impact of environmental pollution on medical
and biological health safety in population and risk
of extra death cases [14] we suggest continuation
of health monitoring in persons born in 1968—
1986. In authors’ opinion it will prevent their pre-
mature disability and mortality.

CONCLUSIONS

Summarization of statistical data on population size,
both with its gender and age patterns in the most
intensively contaminated territories of Ukraine,
namely in Ivankiv, Poliske, Narodychi, and Ovruch
regions resulted in conclusion of 27,200 people liv-
ing there who were born in 1968—1986. They are a
critical group of the ChNPP accident survivors.

As of the beginning of 1987 the male generations
of the same age were present in more even manner
(4.53—5.82 %%) vs. females (3.04—6.02 %%) in
the study cohort. No significant change both in
gender and year of birth was found in 2012 vs.
1987.

Change in gender proportion in surveyed popu-
lation within 1986-2011 requires some more pre-
cise evaluation.
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