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MEPTBOHAPOJIZKYBAHICTb TA MAJTFOKOBA CMEPTHOCTb:
NOCJIIZKEHHSA PAIOHIB YKPATHU HAMBLJIBIIT
PAJIIOAKTUBHO 3ABPYIHEHUX BHACJIIIOK ABAPIT HA
YOPHOBWJIBCBHKIN AEC

Merta: Ha nigcTaBi faHux [epxaBHoi cny)6u cTaTUCTUKM YKpaiHK OLiHUTK y nicnsaBapiHKUil nepiog 0cob6aMBOCTI An-
HaMiKu NOKa3HWKIB MePTBOHAPOAXYBAHOCTI Ta MajlOKOBOT CMEPTHOCTI Ha pPafioakTUBHO 3abOpyAHEHUX TepUTOpifx
KpaiHu.
06'€KT BOCNiAKEHHA: MEPTBOHAPO/AXKYBAHICTb Ta MA/lOKOBA CMEPTHICTb HACeNEHHSA HabinblW pagioakTMBHO 3a6pya-
HeHux TepuTopiit Ykpainu (Jlyruncokuit, Hapopmubkuii, OBpyubkuit Ta OneBcbkuit paitoHn Xutomupcbkoi obnacTi,
Buwropoacbkuii, IBaHkiBcbkuit Ta Monicbkuit painoHn Kniscbkoi obnacti, PokuTHiBCbKMit Ta CapHEHCBKUI paiioHu
PiBHeHCbKOT 06nacTi, Koseneubkuit Ta PinkuHcbkuit pailoHn YepHiriscbkoi obnacTi).
Marepianu i meToamn pocnipxkeHHsa. Y focnigxeHHi 6ynu 3apisHi iHpopmauinHi pecypcu [epaBHoi cnyxowm ctatuc-
UKW YKkpaiHu 3a 1986-2020 pp. LWOAO MasOKOBOT CMEPTHOCTI Ta MepTBOHAPOAXYBAHOCTI. BukopuctaHo gemor-
padiyHi, MaTEMATUKO-CTaTUCTUYHI, rpacdiyHi, NPOrpaMHO-TEXHONOTYHI METOAM [OCTiAKEHHS.
Pe3ynbTaTti 1 BUCHOBKM. PeTpoCneKTUBHO BUBYEHO NMOKA3HMKM MANlOKOBOT CMEPTHOCTI Ta MEPTBOHAPO/KYBAHOCTI 3@
1986-2020 poku. BuseneHo 3HayHi BapiaLii 3MiH NOKA3HMKIB K MiX TEPUTOPIAMU, TaK i POKAMU CMIOCTEPEKEHHS.
KniovoBi cnoBa: YopHoOunbcbKa KatacTpoda, pagioakTMBHO 3abpyaHeHi TepuTopii, MEPTBOHAPOMXKYBAHICTb, Manio-
KOBA CMepTHiCTb.
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STILLBIRTH RATE AND INFANT MORTALITY RATE:
STUDY IN THE REGIONS OF UKRAINE MOST INTENSIVELY
RADIOCONTAMINATED UPON THE CHORNOBYL NPP ACCIDENT

Objective: to evaluate the time pattern peculiarities of stillbirth and infant mortality rates in the radiocontaminat-
ed territories of Ukraine in the post-accident period on the basis of the national State Statistics Service data.
Object of the study: stillbirth and infant mortality rates of population of the most intensively radiocontaminated
territories of Ukraine (Lughinskyi, Narodytskyi, Ovrutskyi and Olevskyi districts of Zhytomyrska oblast,
Vyshgorodskyi, Ivankivskyi and Poliskyi districts of Kyivska oblast, Rokytnivskyi and Sarnenskyi districts of Rivnenska
oblast, and Kozeletskyi and Rypkinskyi districts of Chernihivska oblast).
Research materials and methods. Information resources of the State Statistics Service of Ukraine for 1986-2020
regarding the infant mortality and stillbirth rates were used in the study. Demographic, mathematical-statistical,
graphical, and software-technological research methods were applies.
Results and conclusions. Parameters of infant mortality and stillbirth rates for the 1986-2020 period were studied
retrospectively. Significant variations in values were revealed both between the territories and years of survey.
Key words: Chornobyl disaster, radiocontaminated territories, stillbirth rate, infant mortality rate.
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BCTYII TA IIOCTAHOBKA ITPOBJIEMUA
ManokoBa CMEpPTHICTh (CMEPTHICTh AiTEl MEepIIOro
POKY XKHMTTSI) Ta MEPTBOHAPOIKYBAaHICTh MAalOTh OCO0-
JINBE 3HAUYEHHS cepell TOKa3HUKIB CTaHy 3I0pOB’sI Ha-
CEeJICHHSI, OCKiJIbK BOHU HE TIJIbKM XapaKTepU3yIOTh
MOXJIMBOCTI Ta peajbHi 3aX0AU 1IOAO0 3a0e3IeUyeHHs
KUTTS i 30epeXeHHS 300pOB’ST MaliOyTHIX TOKOJIiHb, a
i € KpUTepieM COlLliaTbHO-€KOHOMIYHOIO CTaHy Cy-
CHiJIbCTBA Ta AiSUIBHOCTI CUCTEMU OXOPOHU 310POB’s.

3a pik BiliHM pociiicbKoi ¢eaepalii TpoTu YKpaiHu
pakeTaMu Ta CHapsiiaMy OKYIIaHTIB 3pyMHOBaHO abo
MOIIKOIKEHO IIoHaliMeH1Ie 978 MeaUnUHMX 3aKIaliB,
650 «mBuaKUX» Ta 596 anrek [2]. Bizomo, 1110 Ha OKy-
MOBAHUX TEPUTOPISIX BAriTHiI >XKiHKM HE OTPUMYIOTh
HeoOXigHY MeIUYHY JOIIOMOTY, TOMY iCHY€E Hebe3IeKa
KUTTIO Ta 3J0POB’I0 MOPOAiIb i HOBOHAPOMXKEHUX,
CMEPTHICTb cepell SKWX 3pocyia OUTbII HiX YTpHUYi,
MOPiBHSHO 3 aHAJIOTIYHMMM IMOKa3HUKAMU 0 IT0YaT-
Ky BoeHHOI arpecii [3]. Tomy nmpobiema 3amodiraHas
3aru0eJi MIoAy Ta CMEPTHOCTI AiTei y Billi 10 1 poky
aKTyajibHa I YKpaiHU SIK HiKOJIH.

AHAJII3 OCTAHHIX JOCIIII2KEHb
I TYBJIIKALIA
3rigHo 3 TepIiow B icTopii icHyBaHHs OpraHizariii
O6’eqnanux Hauiii monosigmo MixsinoMuoi rpynu 3
OLHKM JUTsT401 cMepTHOCTI [4] y 2019 p. 3arajibHa Kijib-
KiCTb AiTei y CBiTi, sIKi HAPOIKYIOTbCSI MEPTBUMM, CTa-
HoBuja npuoausHo 2,0 muH. TlokazaHo, 1110 HepiBHUM
TATap MEPTBOHAPOIKEHD CIIOCTEPITaEThCS SIK MK Kpa-
iHaMM, TakK i BcepeauHi KpaiH, OCKiIbKU BiIpi3HSIETHCS
JOCTYII 10 MEIUYHOTO OOCIyTOBYBaHHS, MAaTepUHCHKOI
OCBITM Ta iHILIMX COLiaIbHO-€KOHOMIUHMX (haKTOPIB.
3oKpema TpUBaIMii Yac HAMBUILIMM LIei MOKa3HUK OyB Y
KpaiHax A¢gpuku Ha riBneHb Bifg Caxapu Ta B [1iBneHHi
A3ii, mpryoMy Ha 1Ii ABa perioHu MPUIIAAaE TPU YBEPTi
BCiX MEPTBOHAPOIKEHB Y CBITi (KOE(MilliEHT CTAHOBUTD
21,7Ha 1000 HapomkeHb, i y CiM pa3iB MepeBUILYE Hali-
HIDKYWI perioHalbHUi moka3HuK y 3,1 y €Bpori,
ITiBHiuHit AMepulti, ABctpaii Ta HoBiit 3enanmii) [5].
Bimomo, 1m0 penpoAyKTUBHI BTpaTW BHACJiIOK
MEPTBOHAPOIKEHb BILIMBAIOTh OE3IIOCEPEIHBO SIK Ha
CTaH peNpOAYKTUBHOI (PYHKIII1 3KiHOK, TIPU3BOISYH 10
MEeBHOI MATOJIOTii Ta YCKJIaIHEHb HACTYITHUX BariTHOC-
Teil, CIPUYMHSIIOTh 3HAYHI TCUXOJIOTiYHI MpoOaeMHu,
1110 3 YaCOM MOXYTh IIPU3BECTHU A0 ICUXIYHUX Ta HEP-
BOBMX pO3/1ajiB, HeOaXKaHHSI MaTU JUTHUHY, 3arOCTPEH -
Hs1 CiMeMHUX KOHMJIIKTIB, a TIOAEKyIU i IO po3ramy
1LT00iB Ha (hOHI EMOLIITHUX TIepeXXnBaHb Bill BTpaTH
[6]. doBeaeHo, 1110 MCUXOEMOLIiiHI TTPOOGIEMU BUHU-
KaloTh He JIUIIE Y XKiHOK, SIKi BTpaTWUJIM MaJltoKa, a i ix
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INTRODUCTION AND PROBLEM STATEMENT
Infant mortality (mortality of children in the first year
of life) rate and stillbirth rate are of particular concern
among the determinants of population health, as they
not only characterize the possibilities and real meas-
ures on ensuring the life and health of future genera-
tions, but are also a criterion of the socio-economic
state of society and activities of health care system.

During the year of the Russian Federation’s war
against Ukraine, at least 978 healthcare institutions,
650 ambulance stations and 596 pharmacies were
destroyed or damaged by rockets and projectiles of
the occupiers [2]. It is known that pregnant women in
the occupied territories receive no necessary medical
care, therefore there is a hazard to the life and health
of mothers and newborns, whose mortality has
increased more than thrice, compared to similar val-
ues before the beginning of military aggression [3].
Therefore, problem of preventing the fetal death and
mortality of children under the age of 1 is more rele-
vant than ever for Ukraine.

REVIEW OF LATEST RESEARCH AND
PUBLICATIONS

According to the first-ever UN Inter-agency Group
for Child Mortality Estimation Report [4] in 2019,
the total number of stillborn children in the world
was approximately 2.0 million. An unequal burden of
stillbirths was shown both between countries and
within countries, as access to medical care, maternal
education and other socio-economic factors differ
there. In particular, the rate has long been highest in
sub-Saharan Africa and South Asia, with these two
regions accounting for about three-quarters of all
stillbirth cases worldwide, namely a rate is 21.7 per
1,000 births i.e. seven times the lowest regional rate
of 3.1 in Europe, North America, Australia and New
Zealand) [3].

It is known that reproductive losses due to still-
births directly affect the state of women’s reproduc-
tive function, leading to the certain diseases and
complications of subsequent pregnancies, cause sig-
nificant psychological problems, which over time can
lead to mental and nervous disorders, reluctance to
have a child, aggravation of family conflicts, and
sometimes even to the breakup of marriages against a
background of emotional experiences from the loss
[6]. It has been proven that psycho-emotional prob-
lems arise not only in women, who have lost a baby,
but also in their husbands, who quite often do not
express their feelings about this, but carry in mind the




ISSN 2304-8336. pobnemu paniauiiiHoi Meguunkm 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2023. Iss. 28.

EPIDEMIOLOGY

AND DOSIMETRY

YOJIOBIKiB, 5IKi JOCUTb YacTO He ailllyloTh CBOI ITepexku-
BaHHS 3 LIOTO IIPUBOMY, a «HOCSTh y cO0i» BTpaTy MaJIto-
Ka [7], Ta Ha TIpaliBHUKIB chepr OXOPOHU 310pOB’s [8].
3rimHo mxkepeyia [9] eKOHOMIUHiI 30UTKIB IS CUCTEMU
OXOPOHU 3[0pOB’s1 BenukoOpuTaHii Bil OAHOTO HapOI-
JKEHHSI MEPTBOI JUTUHU CTAHOBJSATH IMOHAA 4 TUCSYL
¢yHTIB un moHanx 13 MIH QYHTIB B piK y Macmradax
Kpainu. Kpim Toro, eKOHOMiuHi BTpaTu 4epe3 BiICyT-
HicTh OaTbKiB Ha poOOTI 3 MPUBOLY BTpaTH IUTUHU
oliHeHo npubau3zHo y 700 MinbiloHiB YHTIB Ha pik. A
11Ie € BUTpaTH 0aTbKiB HA CYJOBi MPOLIECU Ta TIOXOPOHHU,
30MTKM pOOOTOMABLSI Bill 3HMXXEHHS MPOXYKTUBHOCTI
npati 0aTbKiB, 1110 HEe BiIOyIMCs.

CMepTHICTb HEMOBJIAT (KOe(illiEHT CMEPTHOCTI aiTeit
y Billi 10 1 poKy, MaJlfOKOBa CMEPTHICTh) — OIWH i3 BiKO-
BUX TOKA3HUKIiB CMEPTHOCTI, SIKWI, TOpsiA 3 iHIINMM,
TaKMMM $SIK YaCcTKa BHYTPIllIHOT'O BaJIOBOTO MPOAYKTY Y
pO3paxyHKy Ha AYLIy HaceJIEeHHS, 3arajibHi BUTpaTH Bif
BHYTPIIIHHOI'O BajIOBOr0 IIPOAYKTY Ha OXOPOHY 3I0-
pPOB’sl, BUKOPUCTOBYEThCSI BcecBiTHBOIO oOpraHizalli€ro
OXOPOHU 310POB’S ISl OL[IHKK COLliaIbHO-€KOHOMiYHO-
ro Giaronoyy4ust KpaiHu. BBaxkaeTbesl, 1110 BiH € HAUyT-
JIMBILLIMM iHAMKATOPOM PiBHSI COLiaJIbHO-€KOHOMIUHOTO
PO3BUTKY KpaiHM I aKyMyJIO€ B COOi piBeHb OCBIiTH i
KyJBTYpU, €(DEeKTUBHICTh MPOMiTaKTUIHUX 3aXOMIiB, pi-
BEHb JOCTYITHOCTI Ta SKOCTI MEIUYHOI JOITOMOTH, CTaH
HaBKOJIMIIHBOTO CepeloBMILA, PO3IMOALI COLialbHUX i
MaTepiaJbHUX OJar y cycrijibcTBi. HeoOxigHicTh po3pa-
XyHKY OKpeMoro koedillieHTa CMEpPTHOCTI I BiKOBOI
rpynu a0 1 poky mpoIMKTOBaHA TUM, 11O, BiH BUILMIA,
HIX Yy HAaCTYyITHUX BIKOBUX TpyIlax AiTeil i Moro po3paxy-
HOK TTOTpeOye iHIIIOro MeToaoJ0TiyHoTO Tiaxony [10].

AKTHBHI BifiCBKOBIi il pociiicbkoi denmepaliii mpoTu
VYKpaiHu, TMUMYacoBa OKyMalliss OKpeMUX TEPUTOPiid, 1e
pa3 JoBela, 110 HAWLIHHILIWMM € XWUTTS JIOIWHU, a 1l
CMEPThb € BTPATOIO HE TUIbKM TSI POJMHU Ta OJIM3bKUX, a
i mis nepxau. Ha gymKky daxiBuiB HauioHaibHOTO
IHCTUTYTY CTpaTeriyHux aociigxeHb [11], Hacaigku
BiliHM, a caMe: JIIOACbKI BTpaTu, PyWHYBaHHSI €KOHO-
MIiUYHOI CTPYKTYpPU KpaiHU Ta CKJIATHUIN MepioJ colliab-
HO-EKOHOMIYHOI'0 MOBOEHHOIO BiIHOBJICHHS, € YUHHU-
KaMM, sIKi MiABUILYIOTh MEIUKO-aAeMorpadiuyHi pu3nKu.

ITpynamu pusuky micias aBapii Ha YopHOOUIbCHKIil
A€C (HAEC) Oyno BM3HAHO XHUTEJiB padioaKTUBHO
3a0pyaIHEHMX TEPUTOPIN Ta X HalAAKiB. 3HAYHA YaCTU-
Ha TepuTopii ZKutomupcbkoi, KruiBcbkoi Ta YepHiriBch-
KO1 00J1acTei 3a3Hajla TUMYacOBOI OKyMallil Ta 3HAUHUX
pyiinyBaHb. IlonepenHi gociimkeHHS ToKa3aiu, 110 3a
CYKYITHICTIO TIOKAa3HUKIB, 3I0pOB’Sl >XUTEJiB padioak-
TUBHO 3a0pyJAHEHMX BHACJIiAOK aBapii TepuTopiil €
FipLIMM, HiX HaceJeHHsI, sike MelIKaEe B paaioaKTUBHO

loss of a baby [7]. Such problems arise and in the
health care workers too [8]. According to [9], the
economic losses for the UK health care system
from one stillbirth are more than 4 thousand
pounds or more than 13 million pounds per year at
a national scale. In addition, the economic loss
due to parental sick leave due to the loss of a child
is estimated to be approximately 700 million
pounds per year. Moreover there are expenses of
the might-have-been parents for legal proceedings
and funerals, along with employer’s losses from
the decreased labor productivity of them.

Mortality rate (mortality rate of children under 1
year of age i.e. infant mortality rate) is one of the
age-old indicators of mortality, which, in line with
others, such as a share of gross domestic product
per capita and total expenditures from the gross
domestic product on health protection are used by
the World Health Organization to assess the socio-
economic well-being of the region. It is considered
as the most sensitive indicator of the level of socio-
economic development of the country, accumulat-
ing the level of education and culture, effectiveness
of preventive interventions, level of accessibility
and quality of healthcare, environmental condi-
tions, and distribution of social and material ben-
efits in the society. The need to calculate the over-
all mortality rate for the age group up to age of 1
year is dictated by the fact that it is higher than in
older age groups and its calculation will require a
different methodological approach [10].

Active warfare of Russian Federation against
Ukraine with temporary occupation of certain ter-
ritories once again proved that a human life is the
most valuable issue, and death of a human is a loss
not only for family and loved ones, but also for the
state. According to experts of the National In-
stitute of Strategic Studies [11], the consequences
of war, namely human losses, destruction of the
country’s economical structure and difficult peri-
od of socio-economic post-war recovery are fac-
tors that increase medical and demographic risks.

Residents of radiocontaminated areas and their
descendants were recognized as risk groups after the
Chornobyl nuclear power plant (ChNPP) accident.
At that a large part of the territory of Zhytomyrska,
Kyivska and Chernihivska oblasts was temporarily
occupied and severely destroyed. Previous studies
have shown that, based on a set of indicators, the
health of residents of areas radiocontaminated upon
the accident was worse than of population living in
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He 3a0pyJIHEHUX MiclleBoCcTSIX. IHTepec Mo mpobiewm,
BUKJIMKAHUX K Hachigkamu asapii HAEC Ha mnomy-
JISILIIIO Ta IOBKIJIISA, TaK 1 BOEHHUMM IiSIMMA HE 3racac.
Takym yMHOM, aKTyadbHICTh JOCTiIKEHHS HEe BUKINKAE
CYMHIBY.

OB’€EKTU TA METOAU TOCJIII2KEHH S
Bnacnigox aBapii Ha YopHoounbchkiit AEC Ha Tepu-
topii 2Kutomupcekoi, KwuiBcbkoi, PiBHeHCBHKOI Ta
UepHiriBcbkoi obnacteit npunano 82 % ycix pamioak-
TUBHO 3a0pyIHEHUX IO YKpaiHu. Y 1986 p. TaMm npo-
KMUBaIo Maiike 78 % mocrpaxnganoro HacejleHHs. Jly-
ruHcbkuit, Hapoauubkuii, OBpyubkuii Ta OneBCbKUM
paiionn ZKHUTOMUPCHKOI obsacTi, BUIITOpOAChKMIA,
IBankiBchkuii Ta Ilonickkmii paiioHu KuiBchbKoi 00-
nacti, PokutHiBchbkuii Ta CapHeHCbKUI paiioHu PiB-
HeHcbKOo1 001acTi, Koseneubkuii Ta PiNKMHCHKMI paiio-
HU YepHiriBcbkoi 00JacTi pailoHM OMUHUIMCS Ccepen
HaOUIbII palioaKTMBHOTO 3a0pYAHEHUX PailOHIB Yy 3a3-
HayeHux obyactax [12], ToMy MeTO0 CTaTTi 0OpaHO Ha
niacTaBi gaHux Jlep:kaBHOI CJIy>XKOU CTATUCTUKKU OLIHU-
T OCOOJIMBOCTI NUMHAMiKW ITOKA3HUKIB MEpPTBOHAPOJ-
KYBAaHOCTiI Ta MaJllOKOBOI CMEPTHOCTI 3a3HauyeHUX pa-
iioHiB BripogoBx 1986—2020 pp.

V nocraimxeHHi Oyau 3amisgHi iHbopMaliiftHi pecypcu
Jep>KaBHOI CIyXOM CTaTUCTUKU YKpainu 3a 1986—2020
pp. (cTaTMCTWYHI HOBITHWUKHU, (POPMHU OOIIKY, €JIeKT-
pOHHi 0a3M JaHWX) LIOJO0 MEPTBOHAPOMXKYBAHOCTI Ta
MaJIIOKOBOi CMEPTHOCTI.

MeTtoam AOC/iIKEHHs: TEOPETUYHI, 3araJlbHOHAYKOBi,
JOKYMEHTapHUI aHadi3, MaTeMaTUKO-CTaTUCTUYHI,
rpaciuHi, mMpoOrpaMHO-TEXHOJIOTUHi.

PE3VIJIBTATU JOCJIII2ZKEHHA

AHai3 JMHaMiKu MOKa3HUKIB MEPTBOHAPOIKYBaHOCTI
Ta CMEPTHOCTI HiTedl y Billi 10 1 poKy BIPOIOBXK
1986—2020 pp. B YkpaiHi noka3ye TEHIAEHILIIO A0 3HU-
KeHHs (puc. 1).

3okpema mopiBHSIHO 3 1986 p. (14,7 %o0) MamoKoBa cMepT-
HicTb B YKpaiHi 3meHmmiacs Ha 60,5 % a6o Ha 7,9 1. 1.
(puc. 1, Ta6. 1) i1 mopiBHioBana 'y 2020 p. 6,7 Ha 1 000 xxu-
BoHapomkeHUX (%o). AJte ii piBeHb 3aIMILIAETHCS BULLNM,
HiX y KpaiHax €spomneiicbkoro Coro3y ta Amonii [5].
Hanpuxknan, y 2020 p. MairokoBa CMEpPTHiCTh JOPiBHIOBA-
nay Hopserii 2,2 %o, @innsauuii — 2,6 %o, Itamii — 2,9 %o,
Tepmanii — 3,7 %o [13].

BonHouac, piBeHb CMEPTHOCTI HEMOBJISIT y KpaiHi OyB
MaKCUMaJIbHO BUCOKMM Y TepIiii mojaoBuHi 90-X pokiB
(repion moripiuIeHHs coLlialbHO-€KOHOMIUHOI CUTYallil
y KpaiHi). A mNiIBMILNEHHS 3Ha4YeHb IOKa3HMUKA Yy
2007—2010 pp. Oym0 HACIIKOM Tepexony YKpaiHu 10

non-contaminated areas. Interest in the problems
caused both by the Chornobyl NPP accident effects
on population and environment and by warfare
does not fade away. Thus, the relevance of the
research is beyond any doubt.

RESEARCH OBJECTS AND METHODS

82 % of all areas of Ukraine radiocontaminated
upon the Chornobyl NPP accident fell on the ter-
ritory of Zhytomyrska, Kyivska, Rivnenska and
Chernihivska oblasts. In 1986 almost 78% of the
affected population lived there. Lugynskyi, Naro-
dytskyi, Ovrutskyi and Olevskyi districts of Zhy-
tomyrska oblast, Vyshgorodskyi, Ivankivskyi and
Poliskyi districts of Kyivska oblast, Rokytnivskyi
and Sarnenskyi districts of Rivnenska oblast, and
Kozeletskyi and Rypkinskyi districts of Cher-
nihivska oblast were among the most intensively
radiocontaminated areas in these regions [12],
therefore the study objective was set to evaluate the
time pattern peculiarities of stillbirth and infant
mortality rates in the specified districts during
1986—2020 using the national State Statistics
Service data.

Information resources of the State Statistics Ser-
vice of Ukraine for 1986—2020 (statistical directo-
ries, registration forms, electronic databases)
regarding stillbirths and infant mortality were used
in the research.

Research methods: theoretical, general scientif-
ic, documentary analysis, mathematical-statisti-
cal, graphical, software-technological.

RESULTS

Analysis of the time patterns of stillbirth and mor-
tality rates of children under 1 year of age in
Ukraine during 1986—2020 shows a downward
trend (Fig. 1).

In particular, compared to 1986 (14.7 %o0), the
infant mortality in Ukraine decreased by 60.5% or
7.9 percentage points (Fig. 1, Table 1) and was equal
to 6.7 per 1,000 live births (%o) in 2020. But its level
remained higher than in the countries of European
Union and Japan [5]. For example, in 2020 the in-
fant mortality was 2.2 %o in Norway, 2.6 %o in Fin-
land, 2.9 %o in Italy, and 3.7 %o in Germany [13].

At the same time, the infant mortality rate in
Ukraine was maximum in the first half of the 1990s
i.e. in a period of deterioration of the socio-eco-
nomic situation in the country. And the increase of
its values in 2007—2010 was a consequence of
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PUCYHOK 1. luHamika mepTBOHapOAKYBAHOCTI Ta MantoKoBoi cmepTHocCTI B YKpaiHi, 1986-2020 pp.

Ixepeno: epxxaBHa cny>x6u CTaTUCTUKKN YKpaiHW.

Figure 1. Time patterns of stillbirth rate and infant mortality rate in Ukraine in 1986-2020

Source: State Statistics Service of Ukraine data.

Mi>KHApOAHUX KPUTEPiiB 11010 OOJiKY AUTIUYUX CMEP-
Teit [14]. B octaHHiI poKy TeMIT 3HMKEHHS TTOKa3HUKA
VIIOBITBHUJIUCS, 11O TTOB’SI3YIOTh i3 BUYEPIIAaHHSIM pe-
Cypcy MOKpallleHHsI YMOB XXMTTSI Ta HEOOXigAHOCTi To-
JaJIbIIUX MO3UTUBHUX 3PYLIEHb Y MEIUYHOMY OOCIy-
TOBYBaHHI I CTaBJICHHI HaceJICHHS 10 3M0poB’s [15].

Haseneni y Tabauui 1 ta pucyHky 1 jgaHi cBigyaTb
PO 3HAYHI YCITiXW YKpaiHU i B CKOPOUEHHI MepTBOHA-
POJKYBaHOCTI. AJie 3rifHO AaHuX ep>KaBHOI ClIyXXOu
CTaTUCTUKM 3a ocTaHHi 10-Th pOKiB KpaiHa HIOPiYHO
BTpauajia 3a paxXyHOK MepTBOHApOIXeHb Bif 1,8 1o 3,2
TUC. MaJIIOKiB, a B OCTaHHi IT’ITb pOKiB cymapHo 9,5
THUCSIY.

ITo3uTuBHI 3pylIeHHS 111010 CMEPTHOCTI HEMOBJISIT Ta
MEpPTBOHAPOMXKYBAHOCTI BUSBJICHO i Yy TlepeBaxkKHii
OinbLIOCTI palloOHiB AOCIAXKEHHS, 10 CBig4aTb IIPO
Kpallly BMKMBaHICTh Cy4YaCHUX IMOKOJIiHb, HiX 1X Mpa-
6aTbKiB. Aite, 1k y 2020 p. (4acToTa MEpTBOHAPOIKECHD
y paiioHax npociimkeHHs — Big 0 %o (Hapomuibkuii,
Jlyruncobkuii, IBaHkiBchbkuid, Ilomickkuit paitoHu) a0
21,9 %o (PinkuHCHKMI paiioH); CMEPTHICTh miTeit 10 1
poky — Bin 0 %o (ITomicbkuii paitoH) mo 27,5 %o (Jly-
TMHCBKUI paiioH)), Taxk i B iHii poku (1986—2019 pp.),
(iKCYIOTbCSI HEMOOAMHOKI BUMAAKW, KOJM 3HAYEHHS
MOKAa3HMKIB 3HAYHO Pi3HATHCS MiX CYCiTHIMU pOKamMu
criocrepexkxeHHst. Hanpukian, y 1992 p. B OjieBCbKoMy
paiioHi — 16,6 %o, ay 1993 p. — 5,1 %o; [lonicbkkomy pa-
MoHiy 1995 p. 5,2 %o, ay 1996 p. — 30,5 %o). HasBHicTb
TOYOK PO3BOPOTY TEHACHILii, B IKMX 3pOCTaHHS panTo-
BO 3MIHIOETHCS 3HMXKEHHSIM UM HaBITaKW, IIPEACTaBIC-
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introduction of international criteria for accounting
for child deaths in Ukraine [14]. The rate of
decrease in the indicator has slowed down last years
due to the exhaustion of resources for improving the
living conditions and a need for extra positive
changes both in healthcare system and public atti-
tude to health [15].

Data presented in Table 1 and Figure 1 testify to
Ukraine’s significant success in reducing the still-
birth rate. But according to the data of the State
Statistics Service the country has lost annually 1.8 to
3.2 thousand babies due to stillbirths over the past 10
years and a total of 9.5 thousand in the last five years.

Positive changes in terms of infant mortality and
stillbirth rates were found in the vast majority of the
study areas, indicating better survival of contempo-
rary generations than of their ancestors. But, as in
2020 (incidence of stillbirths in study areas was from
0 %o in Narodytskyi, Luhynskyi, Ivankivskyi, Po-
lisky districts to 21.9 %o in Ripkynskyi district;
mortality of children under 1 year was from 0 %o in
Polyskyi district up to 27.5 %o in Lughinskyi dis-
trict), as well as in other years (1986—2019), there
were rare cases when the values of indicators dif-
fered significantly between successive years of sur-
vey, e.g. 16.6 %o in 1992 and 5.1 %o in 1993 in
Olevskyi district, 5.2 %o in 1995 and 30.5 %o in
1996 in Poliskyi district. The trend reversal points,
in which increase was suddenly replaced by decline
orvice versa, is presented for example in the data for
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PUCyHOK 2. luHamika MantoKOBOi CMEpPTHOCTi Ta MEPTBOHAPOAKYBAHOCTI HaceneHHA HapoauubKoro panoHy

¥utommupcbkoi o6nacri, 1986-2020 pp.

Ixepeno: [lep>xxaBHa cny>x6u CTaTUCTUKKN YKpaiHu.

Figure 2. Time patterns of stillbirth rate and infant mortality rate in population of Narodytsky district of

Zhytomyr oblast in 1986-2020
Source: State Statistics Service of Ukraine data.

HO JuIs TIpYKiIany Ha gaHux 3a 1986—2020 pp. mo Hapo-
TUIBKOMY paiioHy 2KuToMupchKiii oosacti (puc. 2).

IIpo MiHIMBICTh JaHUX Ta Pi3HOBEKTOPHUI XapaKTep
OposiBYy 3MiH y 4aci cBiuaTh IOoJaHi y TaOJauli MiHi-
MaJibHi, MaKCUMaJIbHi Ta cepeHi 3HAaYeHHS, BiIXUJIeH-
HSI cepellHiX 3HaYeHb ITOpaiiloHHMX BUOIPOK i aOCOJTIOT-
Huii yoyTok y 2020 p. mo 1986 p. SIxiumo BapialiiitHuiz
po3Max 3HayeHb psiay 3a 1986—2020 pp. mo YkpaiHi mio-
IO MaJIIOKOBOI cMepTHOCTiI craHoBuUB 8,39 i 5,21 mansa
MEPTBOHAPOKYBAaHOCTi, TO MO pailoHax, BiAIMOBIIHO,
13,66 (CapHeHcbKuii paiion) — 95,24 (ITomicbkuii pa-
itoH) i 7,53 (OneBchkmii paiion) — 30,3 (Hapomuubkuit
paiion). Tomy BupillleHO pPO3TJISIATH YCepelHeHi 3a
KOXHi ’ITh pokiB micys aBapii Ha YAEC 3HaueHHS 110-
Ka3HUKIiB MAajlOKOBa CMEPTHICTb Ta MEPTBOHAPOIXKY-
BaHICTb.

IIpencraBneHi Ha pucyHKax 3 Ta 4 ycepeaIHeHi 3a IMOCTi-
JIOBHi I’ITh POKiB 3HAUYEHHSI LMX MOKA3HUKIB JT03BOJISI-
IOTb MOMITUTH TEHIEHLIil 3MiH Ha PiBHi pailoOHiB Ta 3HAYHi
KOJIMBaHHS 3HAY€Hb MOPiBHSIHO 3 3arajJbHOHALIOHAIb-
HUMU TEHIEHIIISIMU BIIPOJOBXK JOCIIiIXKYBAaHOTO MEPioy.

ITokazaHo TeHIEHLIiI0 0 cragaHHs 3HaYeHb MaJllOKO-
Boi cMepTHOCTI Bim 1986 p. mo 2020 p. moBciomHo (puc. 3).
XaoTUYHi cnaau i miaiioMu 3HaueHb BinOyBaauCs B yCiX
paitoHax i Oynu BOHM B pi3Hi mnepionu. Hampuknan,
mimiiomn y PinkuHcbkomy paiioni y 1986—1990,
1996—2000, 2006—2010, 2016—2020 pp., OneBCbLKOMY —
2001-2015 pp., OBpyubkomy — 2011-2015 pp.,

1986—2020 in Narodytskyi district of Zhytomyrska
oblast (Fig. 2).

The variability of data and the multi-vector pat-
tern of changes over time are evidenced by the
minimum, maximum, and average values, devia-
tion of average values of district samples, and
absolute loss in 2020 vs. 1986 presented in the
table. The range of variation of values of the series
for 1986—2020 across Ukraine in terms of infant
mortality was 8.39 and for stillbirth was 5.21, while
by district being respectively 13.66 in Sarnenskyi
district — 95.24 in Polyskyi district and 7.53 in
Olevskyi district — 30.3 in Narodytskyi district.
Therefore, it was decided to consider the values of
infant mortality and stillbirth rates averaged for
every five years after the Chornobyl NPP accident.

These values averaged over five consecutive
years, presented in Figures 3 and 4, make it possi-
ble to see the trends of changes at the district level
and significant fluctuations in values compared to
national trends during the studied period.

Trend towards a decrease in the infant mortality
rates from 1986 to 2020 everywhere is shown (Fig.
3). Chaotic declines and rises in values occurred in
all districts and in different periods. For example,
there were rises in Ripkinskyi district in
1986—1990, 1996—2000, 2006—2010, 2016—2020,
in Olevskyi district in 2001-2015, in Ovrutskyi
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PucyHoK 3. [luHamika MantoKoBoi CMepTHOCTi paii
Ixepeno: epxaBHa cnyxou ctaTUcTUKm YKpaiHu.
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Figure 3. Time patterns of infant mortality rates in studied districts and in Ukraine in 1986-2020

Source: State Statistics Service of Ukraine data.
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Figure 4. Time patterns of stillbirth rates in studied districts and in Ukraine in 1986-2020

Source: State Statistics Service of Ukraine data.
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Jlyruncekomy — 2011-2020 pp., Buiropoacekomy —
1996—2000 pp. Ilpore XomeH i3 paiioHiB He MaB
noAiOHUX 3MiH y Yaci BiIHOCHO 3arajbHOHALliOHAJIb-
HUX TMOKa3HUKIB (ITO3UTHUBHY TEHAEHIII0O OO0 3MEH-
IIEHHSI BTpaT HEMOBJISIT 3 OAHUM IIIKOM pOCTY V
1991—-1995 pp.).

BignoBigHO 40 OOYMCIEHb CEpelHiXx 3HauyeHb 3a
1986—2020 pp. (Tab:. 1) HaiiBUIIE 3HAYCHHS MAJTIOKOBOI
CMEPTHICTb Cepel TOCTiKyBaHUX paiioHiB 3ahikCOBaHO
y Haponuubkomy paiioni (18,53 £ 0,36) %o, HaliMeH-
e — Bumroponcbkomy (8,94 + 0.4) %o.

IMopiBHSIHO 3 3araabHOHALIIOHAJILHUM TTOKA3HUKOM
(11,02 £+ 0,08) %0 MeHII 3HaYeHHS MaOTh Buiiro-
poacbKuii (Ha 2,1 mpoMiibHi MyHKTH (11. 11.) ), OBpYyLib-
kuit (Ha 1,9 1. 1.), Jlyrunacekuii (Ha 0,2 1. 11.), OneB-
cbKuit (Ha 1,3 m. 11.) paitoHu, BUILi pelnTa OiIblIi — Ha
0,2 (CapHeHcbkuii paitoH) — 7,5 (Hapoauubkuii
paiioH) 1. 1.

3HauyHa BapiaTUBHICTb MOKA3HWKIB MEPTBOHAPOIKY-
BaHOCTI BIPOAOBXK MEPioay CITOCTEPEXKEHHS i HAIBHICTh
3HAYHOTO PO3PUBY MiX MaKCUMaJIbHUMU Ta MiHiMasb-
HUMM 3HAYeHHSMU IIpUTaMaHHA YCiM IOCIiIKyBaHUM
paiioHam (ta0;a. 1). Ha aymky H. ®. [ly6osBoi [16] Le
SIBUILIE B TIEPILI POKU I10 aBapii € HAC/TiTKOM 3MEHIIIeH-
HSI YUCEJIbHOCTI XXiHOK PENpPOAYKTUBHOIO BiKy Ta,
BiIMOBIIHO, TOJOriB, a TAKOX 3MiHi PENpPOAYKTUBHUX
YCTaHOB HaceJIeHHS 111010 JITOHAPOIXKEeHHS ITiCJIs aBapil
Ha YAEC i, BinnmoBigHO, 3MEHIIIEHHS KiJIbLKOCTEH BariT-
HOCTEN i MOJIOTiB I 000B’SI3KOBUM JOMOJIOTOBUM CKPH-
HiHrom BaritHux. ¥ 1991—2000 pp. migBUILIEHHS ITOKa3-
HuKiB y Haponulibkomy, IBaHKiBcbkoMy Ta ITonicbkkomy
paiioHax BOHA IMOSICHIOE KOMITEHCALIIHHMM POCTOM Ha-
pomkeHb, a Iyupko H. B. [17] — «cTuMyTtoBaHHS» Ha-
POIKEeHb HAIAKIB Y 3B’SI3KYy 3 OpraHi30BaHUM Mepece-
JICHHSIM XXWTEJIiB i3 paJioaKTMBHO 3a0pyIHEHUX TEpU-
topiit (P3T). [Tomanbliie 3MeHIIIEHHS 10 HYJIbOBUX 3HA-
yeHb y 2016—2020 pp. y Haponuipskomy ta IomicbkoMy
palioHax, Ha Hally OYMKY, € YaCTKOBO HACJIIKOM He
COPUSITIAMBOI [JIS1 JITOHAPOJXKEHHSI BiKOBa Ta CTaTeBa
CTPYKTypa (BMCOKHUII DPiBEHb IIOCTApiHHS HACEJICHHS,
JcOalaHC YOJIOBIKiB Ta XiHOK Y pEMPOITYKTUBHOMY Bi-
11i) Ta CKOPOUEHHSIM Y Tic/siaBapiiiHUi repio Yuceb-
HOCTI HaceJIeHHs HalOIbII perTpoayKTUBHOI TPYIH (Bil
20 mo 40 poxkiB) [18]. Hanmpuknan, sikio y [Momicbkomy
paitoni y 1986 p. nmpoxuajo 6,3 THC. XiHOK (DepTUIb-
Horo Biky, oy 2001 p. — 1,8 Tuc., y 2016 p. — 1,3 Tuc.

B uinomy noscroaHo y 2020 p. nopiBHsIHO 3 1986 p. 110-
Ka3HUKM MEpPTBOHAPOMIKYBAHOCTI 3MIHWJINUCS B ITO3M-
TUBHOMY HampsMi (puc. 4). Ajle TeHAEHLINH, TOTIOHNUX
JIO 3arajlIbHOYKpaiHChbKUX, Y TicasiaBapiiiHuii repioa Ha
pagioakKTUBHO 3a0pyIHEHUX TEPUTOPISIX HE BUSIBJIEHO.

district in 2011-2015, in Luginskyi district in
2011-2020, and in Vyshhorodskyi district in
1996—2000. However, there were no similar changes
over time in any district relative to the national indi-
cators (a trend toward decreasing of infant losses
with one growth peak in 1991—1995).

According to calculations of the average values for
1986—2020 (Table 1), the highest infant mortality
rate among the studied districts was recorded in
Narodytskyi one (18.53 £ 0.36) %o and the lowest
value in Vyshgorodskyi one (8.94 + 0.4) %eo.

Compared to the national indicator (11.02 =*
0.08) %o, there were lower values in Vyshgorodskyi
(by 2.1 %0), Ovrutskyi (by 1.9 %0), Luhynskyi (by
0.2 %o), and Olevsky (by 1.3 %o) districts, while
higher ones by 0.2 %o and 7.5 %o were in Sarnenskyi
and Narodytskyi districts, respectively.

Significant variability of stillbirth rates during the
observation period and presence of a significant gap
between the maximum and minimum values were
intrinsic to all the studied districts (Table 1). Accord-
ing to N. F. Dubova [16], this phenomenon in the first
years upon the accident was a result of a decreased
number of women of reproductive age and, accord-
ingly, childbirth, as well as of a change in reproductive
mental sets of population regarding childbirth after
the Chornobyl NPP accident and, accordingly, a
decrease in the number of pregnancies and childbirth
along with shortened mandatory prenatal screening of
pregnant women. The increase in values in the
Narodytskyi, Ivankivskyi, and Poliskyi districts in
1991—-2000 is explained by a compensatory increase
in births, while N. V. Gunko [17] had explained it by
«stimulation» of births of offspring in connection with
the organized resettlement of residents from radio-
contaminated territories. Further decrease to zero
values in 2016—2020 in Narodytskyi and Poliskyi dis-
tricts, in our opinion, was partly a consequence of the
age and gender structure unfavorable for childbearing
(high level of population aging, imbalance of men and
women of reproductive age) and reduction of popula-
tion size of the most reproductive group (from 20 to
40 years) in the post-accident period [18]. For exam-
ple, if 6.3 thousand women of childbearing age lived
in the Poliskyi district in 1986, then there were 1.8
thousand in 2001 and 1.3 thousand in 2016.

In general the stillbirth rates changed in a positive
direction in 2020 compared to 1986 (Fig. 4).
However, no trends similar to those of the whole
Ukraine were found in radiocontaminated territories
in the post-accident period.
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Pospaxynku cepenHix apudmernuyHux 3a 1986—
2020 pp. MOKa3HUKIB MEPTBOHAPOMXKYBAHOCTI Iajio
3MOI'Y YCYHYTH BMITAIKOBiI KOJIMBaHHS MOKa3HUKA I
OTPUMATHU BEJIMYMHU, sSIKi TOYHIIlIE XapaKTepU3YIOTh
00’exT gociimkeHHs (Taba. 1). MiHiManapHa iHTEH-
CUBHICTh Hepeasli3oBaHUX MiTOHAPOJXEHb Y Iepion
CIIOCTEPEXKEHHSI cepell paiioHiB, SIKi JOCTiIXKyBaaIucs,
cnioctepiranachk y [onicbkoMy paiioHi (2,43 £ 0,14) %o,
a MakcuMasibHa — y Kosenenpkomy (8,10 £+ 0,14) %eo.
Y PinkMHCBbKOMY paiiOHi cepeaH€E 3HaYeHHSI TTOKA3HU -
Ka OyJio moAiOHe 10 3arajlbHOHALIiOHAJbHOTO (BiaMNo-
BinmHO, 6,57 + 0,16 %0 Ta 6,56 £ 0,04 %0); y Buiiro-
poracekoMy, IBaHkKiBcbKOMYy, TTosicbkomy, OBpyLIbBKO-
My, OneBcbkomy, PokuTHiBCbKOMY, JIyrMHCBKOMY pa-
onax — meHiue, y Koseneubkomy, Hapoauibskomy i
CapHeHCbKOMY pailoHax — BHIIIE.

3rigHo 3i 3HaYeHb KoedillieHTiB Kopesuii (Tadu. 2)
MOXHa 3p00UTH BUCHOBOK, IO MiX 3HAYCHHSIMM Ma-
JIIOKOBOI CMEPTHOCTI YKpaiHU Ta paiOHiB JOCTiIKeH-
Hs iCHY€ HOIaTHi# 3B’S130K, aJie 3HAUYILIiCTh KOPEsIii
pisHa: Bucoka (PokuTHiBchbkuit Ta CapHEHCHKUIA pa-
ilonn), cepeanst (Hapomuubkuit, OBpyLbKuii, Buii-
TOPOACHLKMII palioHM) Ta HM3bKa (pelTa pailoHiB).
HampaBneHicTb 3B’513Ky MOKa3HUKIB MEPTBOHAPOIKY-
BaHOCTI (TabJ. 2) TakoX moAaTHa (3a BUHSTKOM Jly-
TMHCBKOTO pailoHy), a cuyia — BUcOKa (POKMTHiBCh-
Kuii paiioH), cinabka (PimkwHcbkmii, Hapomnipkuii,
OBpylLbKMIi paitoHn), BigcyTHs (JIyrMHCBKUIT paiioH)
abo cepenHs (peluTa pailoHiB).

JUNCKYCIA

ITorpu Te, 1m0 B YKpaiHi MOKa3HUKU MEPTBOHAPOIKY-
BAHOCTi Ta MaJIOKOBOi CMEPTHOCTI 3 KOXXHUM DPOKOM
3HUXYIOTBCS Y 3B’SI3KY 3 JOCSITHEHHSIMM HAyKO-TeXHi4-

Ta6nuusa 2

Calculations of arithmetic averages of stillbirth
rates for 1986—2020 made it possible to eliminate
the random fluctuations of indicator and obtain val-
ues that more accurately characterize the study
object (Table 1). The minimum intensity of unreal-
ized births during the observation period among
studied districts was observed in Poliskyi one (2.43 *
0.14) %o, and the maximum — in Kozeletskyi one
(8.10 £ 0.14) %o. In Ripkinskyi district the average
value of indicator was similar to the national average
(6.57 £ 0.16 %o and 6.56 *+ 0.04 %o, respectively); in
Vyshgorodskyi, Ivankivskyi, Poliskyi, Ovrutskyi,
Olevskyi, Rokytnivskyi, and Luhynskyi districts it
was lesser, while in Kozeletskyi, Narodytskyi and
Sarnenskyi districts it was higher.

According to the values of correlation coefficients
(Table 2), a positive relationship between the values
of infant mortality rates in Ukraine and regions of
the study can be found. But the strength of correla-
tion was different, namely being high in Rokytniv-
skyi and Sarnenskyi districts, medium in Naro-
dytskyi, Ovrutskyi, and Vyshhorodskyi districts, and
low one in the rest of districts. Direction of relation-
ship between the stillbirth indicators (Table 2) was
also positive (with the exception of Luhynskyi dis-
trict), while the strength was high in Rokytnivskyi
district, weak in Ripkynskyi, Narodytskyi, and
Ovrutskyi districts, absent in Luginskyi district, and
medium in the rest of districts.

DISCUSSION

Despite the fact that rates of stillbirth and infant mor-
tality in Ukraine decrease every year due to the achie-
vements of scientific and technical progress in health-

KoediuieHTn Kopenauii Mix 3HaueHHAMM MaNOKOBOT CMEPTHOCTI Ta MepTBOHAPOAXKYBAHOCTI YKpaiHu Ta

BOCNifKYBaHUX PaliOHiB
Table 2

Coefficients of correlation between the infant mortality and stillbirth rates in Ukraine and studied districts

Paiionu / Districts

ManiokoBa cMepTHICTb

MepTBOHapPOAKYyBaHICTb

Infant mortality rate Stillbirth rate
Jlyruncbkuid / Luhynskyi 0,11843926 -0,05274977
Hapomuupkuii / Narodytskyi 0,30010677 0,1653864
Ospyubkuid / Ovrutskyi 0,38294427 0,20230229
Onescbkuii / Olevskyi 0,15748593 0,59838181
Buwropopcbkuii / Vlyshgorodskyi 0,67998956 0,30945703
IBaHKiBCbKMIA / Ivankivskyi 0,23491576 0,46079717
Monicbkuin / Poliskyi 0,21213007 0,55293542
PokuTHiBcbkuid / Rokytnivskyi 0,81003627 0,75873776
CapHeHcbkuii / Sarnenskyi 0,75944169 0,54878639
Koseneupbkuii / Kozeletskyi 0,2227015 0,54632645
PinkuHcbkui / Ripkinskyi 0,251095 0,20440054
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HOTO TMPOTpecy 100 MENUYHOI TOMTOMOTH BariTHUM i HO-
BOHapoxkeHuM [15, 19], nocimKeHHs 3aCBiqYWIn, 1110 B
okpemux P3T icHye npobiaemMa BIDKMBaHHS Cyd4aCHUX IT0-
KoJsiHb MaJmokiB. Cepen (haxiBILiB, sIKi IPallOIOTh Y ITLOMY
HaIpsIMKY, Ha Xajib, HEMA€E €IMHOI TYMKW ILIOAO IILOTO
SIBUIIIA.

HeoOxigHo 3ayBaXkKUTH, 1110 TTOTPATUISIHHSI B OAWH PSIJI
3a piBHEM METBOHAPOJKYBAHOCTI OyXe pi3HUX 3a CO-
1iaTbHO-€KOHOMIYHUMHU XapaKTepUCTUKAMU DPalioOHiB
MOX€E CBiIYMUTHU PO Pi3HUM CTYIiHb JOCTOBIPHOCTI 00-
JIiIKy MEPTBOHAPOI)KEHUX Yy perioHax. JJoCTOBipHICTb pe-
TiOHAJILHOI CTaTUCTMKKA MEPTBOHAPOIKEHUX YCKJIal-
HIOEThCSI BUTIAIKAMU MPUMEHIIEHHS YU ITIepeKpyIyBaH-
HSI JaHUX, KOJIM MEPTBOHAPOIKEHNX MOXYTh BiTHECTH
JI0 Mi3HiX BUKUIHIB. A HEJOHOILIEHUX HOBOHApPOIXe-
HUX, SIKi TIOMEPJIU TIPOTITOM TEepIIMX CEMU IHIB, 3au-
caTu y CTaTUCTUKY MEPTBOHAPOIKEHUX, a HE HApOJKe-
HUX XUBUMU i momepanx. He MoxHa HemooLliHIOBaTU I
BIICYTHOCTI OOCTyHNy A0 MpeHaTaJlbHOI JOMOMOTH,
MOHITOPUHTY IUIOJA, JliKapeHb Ta Oe3MeYHOTo orepa-
TUBHOTO pO3POJKEHHS, SKOCTi IOIIOMOTM IIpH
BariTHOCTI Ta MoJIOTax, IiABHUILEHHS OCBiY€HOCTi, 3a-
rajJbHOI Ta CaHiTapHOI KyJBTYpW HaceJleHHs. 3TimHO
JnocimKkeHb [19] € TakoxX HEBiAMOBIAHICTh MixK UMHHU-
MU CyYaCHUMU KJIiHIYHUMHU MPOTOKOJIaMM HaJaHHS I0-
TMIOMOTH BaTriTHUM i HOBOHAPOMIXKEHUM Ta MOXKJIUBOCTSI-
MU POIOITOMIXHUX 3aKJIamiB (110 MOXe OyTH HACTiIKOM
He TiJIbKM HasgBHOCTI 3acTapiniol iHppacTpyKTypu Ta 00-
JIaIHAHHS, a 1 HEAOCTATHHOIO MiATOTOBKOIO MEPCOHAITY.
Tomy nowiabHO AOCTiAKEHHS MOTJUOUTHU i, BpaXOBYIOUH
Cy4yacCHi IporpaMHO-TEXHOJIOTrIYHI MOX/IMBOCTI, BU3HA-
YUTU 3QJIEXKHICTh MOKA3HMKIB Bil SKOCTi HalaHHS Me-
IWYHOI JOITOMOTH.

3arajbHOBIIOMO, 1O TMMTAaHHS TPOTUpadialliiiHOro,
COLIiaIbHOrO Ta MEIMYHOIr0 3aXUCTy OCi0, 1110 MOCTpax-
Janyu BHAcHigoK aBapii Ha YopHoounbchkiit AEC, 3 me-
TOIO TIOTEPEIKEHHS 3aXBOPIOBAHb Ta 30€peKEHHS 1X 3/10-
POB’S pO3MISIAAINACS YPSIIOM HEOTHOPA30BO i Oys1a mpuii-
HSITa HU3KA BiIMOBITHMX HaKa3iB Ta 3aKoHiB [20—23]. On-
Hak, aHaIi3 TaHuX OilliifHOI CTATUCTUKM 111010 MEPTBO-
HapOoKYBAHOCTI Ta MaJIlOKOBOI CMEPTHOCTi, CBiIYUTb,
1110 3a3HaYeHi 3aX0U Ha TJIi 3MiHU PiBHS KMUTTS, SIKOCTI
XapyyBaHHSI, MOTIpILIEHHS €KOJIOTIYHOI, CaHiTapHOiI Ta
€KOHOMIUHOI CUTYyallil Ha HalOIiIbII pagioaKTUBHO 3a0-
PYOIHEHUX TEPUTOPISIX HE Ma/Ii 3HAYHOTO BILIMBY. 30K-
peMa, CyCHiJIbHO-MOJIiTUYHiI TMepeTBOPEHHS Ta €KO-
HOMiKO-COliaJbHi 3pylLIeHHS BigOyBalucsl TTOBCIOJHO i
BILJIUB iX MaB Ou OyTM Maiike Ha OIHOMY PiBHi, TOMY
HE3pO3yMiJI0 UOMY iCHY€E 3HAUHMIA JAianma30H 3HAYeHb SIK
MiX paiiloHaMU CITOCTEPEXEHHS, TaK i MOPiBHSIHO 3 Kpa-
iHOIO/00MacTsIMU. 30Kpema, OueBUIHA HEPiBHICTh CY-

care for pregnant women and newborns [15, 19],
studies have shown a problem of survival of contem-
porary generations of babies in some radiocontami-
nated areas. Unfortunately, there is no consensus on
this phenomenon among experts in this field.

It should be noted that falling into the same row
by the level of stillbirth in regions with very differ-
ent socio-economic characteristics might indicate
a different degree of reliability of stillbirth account-
ing in the regions. The reliability of regional still-
birth statistics is complicated by cases of data
understatement or distortion, when stillbirths can
be classified as late miscarriages, and premature
newborns who died during the first seven days can
be recorded in the statistics of stillbirths, not live
births and deaths. The lack of access to prenatal
care, fetal monitoring, hospitals and safe surgical
delivery, quality of care during pregnancy and
childbirth, improvement of education, and general
and sanitary culture of population should not be
underestimated. According to research data [19],
there is also a discrepancy between the current
clinical protocols for providing care to pregnant
women and newborns and capabilities of maternity
facilities. The latter may be a consequence not only
of outdated infrastructure and equipment, but also
of insufficient training of personnel. Therefore, it is
advisable to deepen the research and, taking into
account modern software-technological capabili-
ties, to determine the dependence of indicators on
the quality of health care.

It is well known that issues of anti-radiation,
social and health protection of persons affected as
a result of the Chornobyl NPP accident aiming to
prevent the diseases and preserve their health were
considered by the government more than once,
and a number of relevant orders and laws were
adopted [20—23]. However, the analysis of official
statistics on stillbirth and infant mortality rates
shows that these measures have had no significant
impact against the background of changes in the
standard of living, quality of food, deterioration of
ecological, sanitary and economic situation in the
most radiocontaminated territories. In particular
the socio-political transformations and economic-
social shifts occurred everywhere and their impact
should be almost at the same level, so it is not clear
why there is a significant range of values both
between the observation areas and compared to the
country/oblasts. In particular, the inequality of
contemporary generations of newborns in the first
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YaCHMUX MOKOJIiHb HOBOHAPOIKEHUX Ha MEPLIOMY POIL
xKkuttd y Hapoauubkomy, JIyruHcbkoMy, IBaHKiBCbKOMY
Ta PinkuHChKOMY pailoHax MOPiBHSIHO 3 IiTbMU KpaiHU.

IMonepenni mocmimkeHHs [24, 25] 3acBiguuau Hera-
TUBHUI BIUIMB 103U onpoMiHeHHsT Matepi HAa YAEC Ha
CMEpPTHiCTb HEeMOBJAT 10-TM HaOiNbII pamaioaKTUBHO
3a0pynHeHux paitoHiB Ykpainn (Kopocrencrkoro, Ha-
poauubkoro, OBpylbkoro, OneBcbKOro, IBaHKiIBChKO-
ro, ITonickkoro, PokutHiBcbkoro, CapHeHcbkoro, Ko-
3eJielibkoro Ta PinkuHcbKoro). JlocToBipHa 3a/1€XKHICTh
CMEPTHOCTI iTel 70 1 poKy Bim 1031 MaTepi MOYUHAETh-
cs 3 1987 p., ockinbku y 1986—1987 pp., mia yac Barir-
HOCTi, MaTU TUTUHU MOTIJIa HAKOITMYUTU JOCUTh BUCOKY
JI03y OMPOMiHEHHS SIK BChOI'O Tijla, TaK i IIUTOINOAIOHO1
3ajjo3u. KpiM TOro guThHa TakoX OIPOMiHIOBajacs B
yTpo0bi MaTepi (in utero). L1i cyKyImHi YMHHUKU MOTJIH 3Y-
MOBMTHU 3POCTAaHHSI CMEPTHOCTI HEMOBJISIT Ha padioak-
TMBHO 3a0pyIHEHMX TepuTopisax y nepiui 15—20 pokis
miciis aBapii.

Opnak yepe3 20 pokiB Iiciisl aBapil CTATUCTUYHO J1OC-
TOBIpHOI 3aJIeXKHOCTI MiX J03010 OIMPOMiHEHHS MaTepi
Ta CMEPTHICTIO HEMOBJISIT HE BUSIBJIICHO, 1110 MOXe OyTH
MOB’S13aHO 3i 3HAYHNUM 3MEHIIEHHSIM TO3HM OTIPOMiHEH-
HsI SIK MaTepi, Tak i IMTUHU Y 1Ii POKHU Ta BXOIKEHHSIM Y
penpOAYKTUBHUI BiK MOKOJIHHS, SIKE HE 3a3HaJIO OIl-
POMiHEHHS y Meplli poKu Mo aBapii, ad0 MmoKpallaHHs
SIKOCTi HaJaHHSI MEIMYIHOI JOIIOMOTA HOBOHAPOIXKEHUM
i BXKUTTS 3aXO/iB 111010 aHTeHAaTaJIbHOI OXOPOHHU TLIOJA.
BBaxkaeMo, 1110 1OCTiIKEeHHS] HEOOXiZHO MPOAOBKYBATU
JIJ1s1 OiIbII PETEIbHOIO BUBUEHHS JaHOTO (heHOMeHY. Ta-
KOX JOLIBHO TOCTiAUTH MEXaHi3MU BIUIMBY Ha XXUTTE-
3IaTHICTh HOBOHAPOMXEHOI TUTUHU A03 OMPOMiHEHHS,
sIKi BOHa oTpuMaJja B yTpoOi MaTepi (in utero), a TaKox
03 sIKi OTpuMMajla MaTu OUTUHM OO Ta IIPOTSITOM
BariTHOCTi. MOXIIMBO IIe TIOB’S3aHO 3 TipIINM CTaHOM
3I0POB’S, SIKICTIO XapyyBaHHS, PiBHEM XKUTTS Cy4aCHUX
0aTbKiB (Opyre MOKOJiHHSI, SIKE HApOAWJIOCS Bid OIl-
pPOMiHEHUX OATHKiB).

BUCHOBKU

AHaJi3 CTaTUCTUYHUX JAHUX CBiAYWTb, 110 B palloHaAX
MOCIIiIXKEHHSI OKpeMi pOKM He 0yJ10 BUMaAKiB MaTIOKO-
BOI CMEPTHOCTI Ta MEPTBOHAPOIXKYBAaHOCTI, ajie MaloTh
Miclie 3HauyHi KOJMBaHHS 3HayeHb, SIK MiX pOKaMM
CTOCTEPEXXEHHS, TaK i MOPIBHAHO i3 3arajibHOHAIliO-
HaJlbHUMM MOKa3HUKaMu. BapiauiiiHuii po3max 3Ha-
4yeHb psiay 3a 1986—2020 pp. mo YkpaiHi 1oao MaaoKo-
BOI CMEPTHOCTI cTaHOBUB 8,391 5,21 115t MepTBOHAPO/I -
JKYBaHOCTI, a y paiiloHax, BiamosigHo, 13,66 (CapHeHCh-
Kuii paiioH) — 95,24 (Ilomicekmii paitoH) i 7,53
(Onescwknii paiion) — 30,3 (Haponumskuii paiioH).
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year of life in Narodytskyi, Luhynskyi, Ivankivskyi
and Ripkynskyi districts compared to children in
the country is obvious.

Previous studies [24, 25] proved the negative
impact of maternal exposure to radiation upon the
Chornobyl NPP accident on the infant mortality
in the 10 most radiocontaminated districts of
Ukraine i.e. Korostenskyi, Narodytskyi, Ovrut-
skyi, Olevskyi, Ivankivskyi, Poliskyi, Rokytnivskyi,
Sarninskyi, Kozeletskyi, and Ripkynskyi ones.
The reliable dependence of mortality of children
under 1 year on the maternal radiation dose begins
in 1987, as in 1986—1987, during pregnancy, the
child’s mother could cumulate a fairly high dose of
radiation to both the whole body and thyroid. In
addition, the child was also irradiated in utero.
These combined factors could cause an increase in
the infant mortality in radiocontaminated areas in
the first 15—20 years after the accident.

However, 20 years after the accident no statistical-
ly significant relationship between maternal radia-
tion dose and infant mortality was found, which
might be due to a significant decrease in maternal
and child radiation doses during these years and the
entry into reproductive age of a generation that was
not exposed to radiation in the first years after the
accident, or improving the quality of health care for
newborns and taking measures for antenatal fetal
protection. We believe that research should be con-
tinued for a more thorough study of this phenome-
non. It is also advisable to investigate the mecha-
nisms of influence of radiation doses received in
utero, as well as doses received by the child’s moth-
er before and during pregnancy on vitality of a new-
born. Perhaps this is related to the worse state of
health, quality of nutrition, standard of living of
contemporary parents i.e. the second generation,
which was born from irradiated parents.

CONCLUSIONS

The analysis of statistical data showed that in some
years there were neither cases of infant mortality
nor stillbirth ones in the study areas, but there were
significant fluctuations in the values, both between
the years of observation and compared to the
national indicators. The range of variation of val-
ues for 1986—2020 in Ukraine was 8.39 for infant
mortality rate and 5.21 for stillbirth rate. In the
districts it was, respectively, 13.66 in Sarnenskyi
district — 95.24 in Polyskyi district and 7.53 in
Olevskyi district — 30.3 in Narodytskyi district.
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Pospaxynku cepennix apudmernanux 3a 1986—2020
pp. MOKA3HUKIB MEPTBOHAPOIKYBAHOCTI CBITUWThb, 11O
MiHiMaJlbHa IHTEHCUBHICTb Hepeasli3oBaHUX JiTOHAPO/ -
KeHb croctepiraigach y IlomicekkoMy paiioni (2,43 =+
0,14) %o, a makcumanbHa — y Kosenenpkomy (8,10 £
0,14) %o. Y PinkuHCbKOMY pailoHi cepeIHE 3HAYCHHS
noka3Huka Oyno moaidbHe A0 3arajbHOHALIOHAJIBLHOIO
(BigmosinHo, 6,57 £ 0,16 %0 1a 6,56 = 0,04 %o0); y Buii-
ropoacbkoMy, IBaHKiBcbKOMYy, TTomicekomy, OBpYyLIBKO-
My, OneBcbKoMy, POKMTHiBCbKOMY, JIyTMHCBEKOMY paiio-
Hax — MeH1e, y Kosenenskomy, Haponuiiskomy i Cap-
HEHChKOMY palioHax — BUIIIE.

[MepeBuiieHHs cepenHboro 3a 1986—2020 pp. moka3HU-
Ka CMEPTHOCTI HeMOBIAT B Ykpaini (11,02 £ 0,081) %o
BugBIeHO y PimnknmHucekomy, KozeneunpkomMy, CapHeHCh-
Komy, IBaHkiBchkoMmy, JlyrmHchbkomy, OJeBCbKOMY Ta
Hapoauubkomy paitoHax.

BignosigHO g0 oOuucClieHb cepeaHix 3HaueHb 3a
1986—2020 pp. 1o paiioHax HaWBUIIE 3HAYCHHST MaJIIO-
KOBOI CMEPTHICTb cepe] JOCiIKyBaHUX paliOHiB 3a(ikK-
coBaHo y Hapomuubkomy paitoni (18,53 + 0,36) %o,
HaiiMeH1e — Buiropoacekomy (8,94 £ 0,40) %o, MmepT-
BOHAPOIKYyBaHOCTI, BinmoBigHo, Kozenenmpkomy (8,10 +
0,14) %o. Ta INomicekoMmy (2,43 + 0,14) %o paiioHax.

IIpu 3aranbHiil TeHASHLIT 1O 3MEHILEHHSI MOKA3HUKIB
CMEPTHICTh HEMOBIISIT i MEPTBOHAPOKYBAaHICTh B IMHA-
Milli cnocTepeKeHHsI B YKpaiHi Ta pailoHaX JOCiIKEeHHSI,
y micnsiaBapiiiHU nepion Ha pagioaKTUBHO 3a0pyIHEHUX
TEPUTOPISIX HE BUSIBJICHO 3MiH IOAIOHWX JO 3arajbHO-
HalioHaabHUX. JoCaiaKeHHS NOLiIbHO MPOAOBXKUTH.
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Calculations of arithmetic averages of stillbirth
rates for 1986—2020 showed that the minimum
intensity of unrealized births was observed in
Poliskyi district (2.43 &+ 0.14) %o, and the maxi-
mum — in Kozeletskyi one (8.10 = 0.14) %o. In
Ripkinskyi district the average value of indicator
was similar to the national average (6.57 = 0.16 %o
and 6.56 *+ 0.04 %o, respectively), while in
Vyshgorodskyi, Ivankivskyi, Poliskyi, Ovrutskyi,
Olevskyi, Rokytnivskyi, and Luhynskyi districts
being less, and in Kozeletskyi, Narodytskyi and
Sarnenskyi districts being higher.

Excess of the average infant mortality rate in
1986-2020 in Ukraine (11.02 £ 0.081) %o was
found in Rypkinskyi, Kozeletskyi, Sarnenskyi,
Ivankivskyi, Luhynskyi, Olevskyi, and Narodyt-
skyi districts.

According to calculations of the average values
for 1986—2020 by district, the highest value of in-
fant mortality rates among the studied districts was
recorded in Naroditskyi one (18.53 £ 0.36) %o and
the lowest in Vyshgorodskyi one (8.94 £ 0.40) %o,
while stillbirths, respectively, in Kozeleckyi (8.10 +
0.14) %o and Poliskyi (2.43 £ 0.14) %o districts.

With a general trend to decrease the values of
infant mortality and stillbirth rates within observa-
tion in Ukraine and the study areas, no changes
similar to national ones were found in the radio-
contaminated territories in the post-accident peri-
od. It is advisable to continue the research.
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