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BILJIMB YMOB ITIEPEBYBAHHS YYACHUKIB JIIKBIJAIIII
HACJIAKIB ABAPII ITIJ AI€KO PATIALIIL HA PO3BUTOK
T'ITEPTOHIYHOI XBOPOBHU TA IIIIEMIYHOI XBOPOBU CEPIIA

MeTa pocnipgKeHHA nonsrana y BU3HaYeHHi 0cobanBoCTelt po3BUTKY rinepToHivHOi xBopobu (I'X) Ta iwemiyHoT xBO-
po6u cepus (IXC) B yuacHukiB nikeigauii Hacnigkis asapii (YJIHA) Ha YAEC 3anexHo Big ctaTi, npodeciintHoi Hanex-
HOCTi, CTPOKiB nepebyBaHHs Nig Ai€lo pagialii Ta xapakTepy po6iT, 1o BUKOHYBANUCD.
Marepianu Ta metoau. 3a nepioa 3 2012 no 2018 pp. ob6cTexeHo 483 yonosikis-Y/THA (YIHA-4) Ta 134 xiHok Y/THA
(YNHA-x), ki npautoBanu B 30Hi aBapii B 1986-1987 pp. Bci Y/IHA, yonosiyoi Ta XiHo4oi cTaTi, HA MOMEHT yyacTi B
aBapiiiHMx poboTax He Manu 03HaK KapAaianbHoi natonorii. [liarHo3 cepueBo-cyauHHOro 3axsoptoBaHHsa (CC3) Bcra-
HOBJIIOBA/W y BifNOBiAHOCTI A0 CTAHAAPTIB AiarHOCTUKM, NPUIAHATUX B YKpaiHi Ha OCHOBI KNiHiKO-nabopaTopHoro obc-
TEXEHHS.
Pe3ynbratu. 3a npodeciitHol0 HaNexHicTio Ta XapakTepoM BUKOHyBaHuX po6iT Bci Y/IHA 6ynu po3nogineHi Ha Hac-
TynHi Kateropii: (1) onepatusHuit nepcoHan YAEC, (2) ocobu, 3aiiHaTi Ha GyaiBenbHUx poboTax (byaisenbHukK), (3)
BOAii, (4) iHxeHepHO-TexHiYHi pobiTHUKK (ITP), (5) cnyxboBui MiHicTepcTBa BHYTPiWHiX cnpas (MBC), Bkntoyatoun
NOXEXHWKIB, BHYTPilWHixX BiicbK (BB), pagaHcbkoi apmii (PA), (6) pobiTHUKM HU3bKOKBanithikoBaHoi npaui (HKM), (7)
MeauyHKi nepcoHan (nikapi, meguyHi cectpu, dhenbpwepn) i (8) obcnyrosyiounit nepcoHan. I3 yncna Bcix obcrexe-
HUX YONIOBIKiB 1 XiHOK, AKi Gpanu yuyacTb B NikBiAaLii Hacnigkis aBapii (JIHA), nepeBaxHa 6inblwicTb npaloBana B 30-
Hi aBapii 3 KiHUA KBiTHA Mo KiHelb rpyaHsa 1986 poky: 440 yonogikiB i 111 xiHoK. IHwi 6panu yyacts B JIHA y 1987 p.
BinbwicTb YoNOBiKiB Ta XiHOK NpaLioBana Ha aBapinHMX poboTax 3 26 KBiTHA 1986 poKy no KiHelb TpaBHaA (349 Ta 71
oco6a BiANOBiAHO), NPUYOMY YacTKa YoNoBikiB Gyna BiporigHo 6inblwoto. B iHwWi micaui 1986 poky Ta noynHawum 3
1987 poKy, HaBnakw, BiAHOCHE YMCNO KiHOK, 3anydeHunx fo JIHA, nepebinblyBano yacTky Yonosikie. Yonosiku-y/THA
BCix npodeciit nepebysanu B 30Hi pusnky po3sutky CC3, npuyomy AoCTOBipHMIA 3B'A30K 3 X Bif3HAYEHO Y CyX-
6oBLiB cunoBux cTpyktyp, 3 IXC — y ITP i GyniBenbHuKiB, a 3 iHhapKTOM Miokapaa — Yy BofiiB. Pusuk po3sutky X B
nepwi 10 pokie nicnsa aBapii 6yB y 4,6 pa3a Buue y cnyx6osuis MBC, BB i PA, siki npautoBanu B M. Mpun'sTts i/abo Ha
YAEC 3BMyYaiiHUM (HEBAaxTOBMM) METOAOM NMOPiBHAHO 3 0c0b6amMu iHWMX npodeciii Ta ymos npaui. Pusuk pos3sutky IXC
B nepwi 15 pokis 6yB Buwmm y 8,2 pasa B ITP, aki npautoBanu B 30-kM 30Hi, nopiBHAHO 3 iHWuMK YJTHA, a iHdapkTy
MioKapAa — BNPOAOBX BCbOrO NEPioAy CNOCTEPEXEHH: B 6,4 pa3a Bulle y BofiiB-Y/IHA, siki npautoBanu B 30-KM 30Hi
BaxTOBMM MeToAoM. Y xiHoK-YJIHA pu3uk po3sutky I'X B nepwi 10 pokie nicns aBapii Oye B 2,1 paza HUKUYUM Y THX,
XTO MpautoBaB y cthepi o6cnyroByBaHHA (NpaLiBHUKW KyXHi, TOPriBai, eKOHOMicTU i GyxranTepu, 3B'a3KiBLUi TOWO)
NOpPiBHAHO 3 NpeAcTaBHUUAMMK Oyab-AKoi iHWoi npodecii, a IXC B nepwi 15 pokis nicnsa aBapii — BUWMIA y NiKapiB i
MmeanyHux cectep Ta YTHA iHwux npodecinHmnx Kateropiii, aki npaytosanu BaxtoBum metofoM. KiHku, ki npautosa-
NN BaXTOBMM METOZOM Manu B 4,8 pa3a BUWMIA pU3MK PO3BUTKY iH(ApTy MioKapaa, HiX Ti, XTO NpayioBaB NpoOTAroMm
NeBHOro TEPMiHY 3 HACTYMHUM BUBEAEHHAM i3 30HM aBapii.
BucHoBKM. [Ina 6inbl TOYHOT OLIHKM pafiauiitHoOro BNAMBY Ha CEepLEBO-CYAUHHY cUCTeMY 0Cib, ki 6panu yyacTb B
JIHA Ha YAEC, cnip He 0OMexKyBaTUCA TilbKW NOPIBHAHHAM eheKTiB 3 HEONPOMiHEHUM HaceNeHHsM, ane 6paTu 1o yBa-
r1 npodeciHy HanexHictb Y/THA, TepmiHu nepebyBaHHs B 30Hi aBapii i xapaktep npaLi.
KniouoBi cnoBa: yyacHuku nikBigauii Hacnigkis aBapii Ha YopHobunbebkint AEC, ioHi3ytoue BUNPOMiHIOBaHHS, rinep-
TOHIYHa XBOPO0a, iWeMiyHa xBopoba cepus, iHhapKT MioKapay, yMOBM npaLi, npodeciinHi rpynu.
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THE DEVELOPMENT OF HYPERTENSION DISEASE AND
ISCHEMIC HEART DISEASE IN EMERGENCY WORKERS OF THE
CHORNOBYL ACCIDENT AND INFLUENCE ON IT CONDITIONS
OF BEING UNDER RADIATION

The objective of this investigation is to determine features of hypertensive heart disease (HHD) and coronary heart
disease (CHD) development in emergency workers (EW) of Chornobyl Nuclear Power Plant (ChNPP) in dependence on
gender, occupation, duration of stay under radiation and the nature of performed job.
Materials and methods. During the period from 2012 to 2018, 483 male EW (EW-m) and 134 female EW (EW-f), who
worked in the accident zone over 1986-1987, were examined. All EW of both gender at the time of emergency works
had no signs of cardiac pathology. The diagnosis of cardiovascular disease was established in accordance with the
diagnostic standards adopted in Ukraine [2964], on the basis of clinical and laboratory examination.
Results. EW could be divided into the following categories according to their occupational membership and nature
of performed job: (1) ChNPP staff, (2) persons engaged in construction works (builders), (3) drivers, (4) engineers
and technicians, (5) Soviet Army (SA) personnel, policemen and firemen served in Ministry of Internal Affairs (MIA),
officers of Interior Troops (IT), (6) low skilled laborers (LSL), (7) medical staff (doctors, nurses, paramedics) and (8)
service staff. Among all examined men and women who took part in emergency work, the overwhelming majority
stood in the accident area from the end of April to the end of December 1986: 440 men and 111 women. Others were
involved to work during 1987. Most men and women worked on liquidation of the accident from April 26, 1986 to
the end of May (349 and 71 persons respectively), with the proportion of men was significantly higher. In the rest
months of 1986 and the beginning of 1987, on the contrary, the relative number of women involved in the accident
exceeded the proportion of men.The EW-m of all occupations were in the risk zone of the cardiovascular diseases,
and the HHD development truly correlated with service in MIA, SA and IT, CHD development with profession of engi-
neer and technician, and builder as well, and MI development with driver job. The risk of HHD development during
the first 10 years after the accident was 4.6 times higher among officers of MIA, SA and IT who had non-shift work
in Prypiat and/or at the ChNPP comparing with persons of other occupations and working conditions. The risk of
CHD development during the first 15 years was 8.2 times higher in the engineers and technicians who worked in the
30-km zone, compared with other EW and risk of MI throughout the observation period was 6.4 times higher in the
drivers, who had shift work in a 30-km zone. In EW-f the risk of HHD developing during the first 10 years after the
accident was 2.1 times lower than those who worked in the service sector (kitchen, trade, economists and account-
ants, communications, etc.) compared with the representatives of any other profession, and the risk of CHD devel-
oping during the first 15 years after the accident was higher in medical staff and EW of other occupational cate-
gories that had shift work. Women who worked with shifts had a 4.8-fold higher risk of MI developing than those
who had limited terms of work with the subsequent withdrawal from the accident area.
Conclusions. For more accurately assess the radiation effects on the cardiovascular system of persons who took part in
the emergency works at the ChNPP, it should not be limited by comparing the effects of unexposed populations, but to
take into account the EW professional affiliation, the terms of stay in the accident area and the nature of performed work.
Key words: emergency workers at the Chornobyl NPP, ionizing radiation, hypertensive heart disease, coronary heart
disease, myocardial infarction, working conditions, occupational groups.
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BCTYII INTRODUCTION

KrnacuuHa mapagurma KiJbKicHO1 pagio6iosorii B3araii, The classic paradigm of quantitative radiobiology
i MeguuHOI pamiobioJorii 30KpeMa, mojsarae y 3ictaB-  in general, and medical radiobiology in particular,
JIeHHi e(peKTiB ONPOMiHEHHS 3 BEJIMYMHOIO MOTJIMHEHO1 i to compare radiation effects with the amount of
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o34 [1], ToMy BUBHAYEHHSI OCTAHHBOI € BaXKJIMBUM 3aB-
JaHHSM TIpU BUBYEHHI paHHIX i BigJaJeHUX HACJiAKiB
BIUIMBY pajialrii Ha Gionoriunuii 00’ekT. B mboMy 1mmani
YopHoOUIIbCHKA aBapisi He cTajla BUHSITKOM, CKOpille
HaBrmaku: 3 1986 mo 1989 pp. B nmikBimawii HacigkiB
aBapii (JIHA) B3siiu yyacTtb 6;113bK0 600 THC. YONIOBIK,
SIKi TIepeOyBaJiu B yMOBaX Pi3HUX PiBHiB OIMPOMiHEHHHS i,
BiTIOBiTHO, 3a3Ha/IM paaiallifHOTO BIUITMBY B IIIUPOKOMY
niana3oHi 103 [2]. OgHaK B peaibHOCTI TO3UMETPUYHI
CJIy>KOU Pi3HUX MiHICTEPCTB i BiTOMCTB KOJIMIIIHLOrO Pa-
IssHCbKOTo Co103y BUSIBUIMCS HE TOTOBUMU 10 IIPOBE-
JIeHHS TOUHOI iHAWBIAYyalbHOI J03UMETpii [3].

IIpo BiACYyTHICTh IHIMBIAYaJIbHOI JO3UMETPIi MAETHCH i
B JIOTIOBIfi TPy eKCTepTiB «3mM0poB’st» YopHOOMITBCH-
Koro ¢opymy. BoHr Al BUCHOBKY, 110 JO3U, IPEJIC-
TaBJeHi B HalioHaJbHUX pericTtpax binopyci, Pocii Ta
VYKpaiHu, OXOIUTIOIOTH JIMIIE MOJOBUHY BCiX YYaCHUKIB
JikBigauii HacainkiB asapii (YJIHA), i peKoMeHIylOTh
CTaBUTHUCS JO HUX 3 0OEPEKHICTIO, BBAXKAOUU iX HETOU-
Humu [4]. BupilieHHs 1iei mpobieMu aBTOpU JOMOBIiIi
0ayaTh y BUKOPUCTAaHHI HOBOI'O METOAY OLIIHKW 03 —
RADRUE (Realistic Analytical Dose Reconstruction
with Uncertainty Estimation). OmgHak, 11e#t MeToI He TIe-
pendayae IIBUIKOI PeKOHCTPYKIii A03 IJId ITOTOYHUX
eTiIeMIiOoJIOTIYHNX 1 KIIIHIYHUX JOCTiIKEHb.

HesBaxarouu Ha icHyiouy 3 1986 p. mpobiemy 3 BincyT-
HicTio y OinbinocTi YJIHA maHux npo MNOIJIMHEHi 103U,
BUXif i3 cuTyallii, III0 CKJaJlach, OauWIM B TMOPiBHSIHHI
ctany 310poB’st YJIHA 3 HeonpoMmiHeHUMU ocobamu. Lle
CTOCYBaJIOCsI, HAcCaMMepe, Nalli€HTIB, SIKi MepeOyBaIM ITif
NOCTIMHUM MEIUYHUM KOHTPOJEM i IMIPOXOIUIN PETYIIsSIp-
He 00cTexXeHHs B MOJIiKJIiHiLl i/abo cTauioHapi JlepkaB-
Hoi yctaHOBM «HalnioHanbHUII HayKOBWIA LIEHTp pajia-
HitHo1 MenuuMHU HamioHanbHOI akageMii MeAMYHUX Ha-
yK Ykpainn» (HHLIPM). HasgBHiCTb OCTOBIpHMX BigMiH-
HOCTell TIOLIMPEHOCTi 3axBOpIOBaHb (= 4YaCTOTU iX
3yCTPivaIbHOCTi) a00 TEPMiHiB PO3BUTKY MATOJIOTIl BilTHO-
CWJIM Ha paxyHOK y4acTi B JIHA, po3ymitouu, 1110 11e MOXe
OyTU pe3yJiIbTaTOM TMOEAHAHOI [ii pamialiil i, IK MiHIMyM,
XpOHIYHOrO cTpecy [5, 6], a HalyacTile e i XiMiYHUX
PEYOBUH, TiMepTepMii, yasTpadioseToBOro BUITPOMiHIO-
BaHHS [6]. PiBeHb OnpOMiHEHHS i CTYIMiHb BIUIUBY iHILIMX
IIKiMBHUX (pakTopiB 3ajekanu Bim nmpodecii YJIHA, ga-
cy i TepMiHiB mepeOyBaHHSI B 30Hi aBapii Ta XapakTepy
pOOIT, SIKi BAKOHYBAJIUCh, 110 OE3yMOBHO MMOBUHHO OYJI0
MO3HAYUTHUCSI Ha CTaHi CepLeBO-CYIMHHOI CHUCTEMM
VJIHA i mosiBi y HUX BiIMoOBimHOI MMaTojIorii. 3 ormsay Ha
11€ OYJIM MIPOBENECHI TOCIIKEHHS JIJIs1 BUPIlLIEHHS MUTaH-
H$I, SIK YMOBU, B SIKUX BUKOHYBaJMCS aBapiliHi poOOTH,
MOIJIM BIUIMBAaTU Ha PO3BUTOK TiMEPTOHIYHOI XBOPOOHU
(I'X) Ta imemiunoi xsopoou cepist (IXC) B YIIHA.

absorbed dose [1], therefore its determining is an
important task if studying the early and long-term
radiation effects on biological object. From this
side the Chornobyl accident did not become an
exception, rather the reverse: from 1986 to 1989
about 600 thousand people took part in emergency
work, and they were exposed to different levels of
radiation and irradiated in wide dose ranges [2].
However, in reality, the dosimetric services of var-
ious ministries and departments of the former
Soviet Union were not ready to carry out an accu-
rate individual dosimetry [3].

The group of experts «Health» at the Chornobyl
Forum also reported about an absence of the indi-
vidual dosimetry. They came to the conclusion
that the doses presented in national registries of
Belarus, Russia and Ukraine cover only half of all
emergency workers (EW) and recommend treating
them with caution, considering them inaccurate
[4]. The report authors consider to use the new
method of dose assessment — RADRUE (Realistic
Analytical Dose Reconstruction with Uncertainty
Estimation). However, this method does not
involve rapid dose reconstruction for current epi-
demiological and clinical studies.

Despite a problem since 1986 of lack of data on
absorbed doses for the most EW, the workaround here
was seen in comparison EW health status with non-
irradiated persons. It was primarily concerned
patients who were under medical follow-up and un-
dergoing regular examination at the National Re-
search Center for Radiation Medicine (NRCRM)
outpatient department or in its hospital. The presence
of significant differences in diseases prevalence (= fre-
quency of their occurrence) or the time of any pathol-
ogy onset was attributed to the participation emer-
gency work, considering that this may be the result of
combined effect of radiation and, at a minimum,
chronic stress only [5, 6] but more frequently togeth-
er with chemicals, hyperthermia, ultraviolet radiation
[6]. The level of irradiation and a power of impact
caused by other harmful factors depended on EW
occupation, the time and duration of stay in the acci-
dent area, and the nature of job that was performed.
All these conditions certainly had to affect the state of
EW cardiovascular system and the development of
respective pathology. In this regard, studies were con-
ducted to reveal how the conditions under which
emergency work was carried out could have influ-
enced the development of hypertensive heart disease
(HHD) and coronary heart disease (CHD) in EW.
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BuzHayeHHs1 0COOJMBOCTEN PO3BUTKY TilMepTOHIYHOI
XBOpoOU Ta imemiuHoi xBopobu cepust B YJIHA Ha
YAEC 3anexHo Bim ctaTi, nmpodeciiitHOI HalIeXHOCTI,
CTPOKiB IMepeOyBaHHS Mia Ji€l0 palialii Ta XapakTepy
pOOIT, 1110 BUKOHYBAJIKCh.

MATEPIAJIN 1 METOJIN
3a nepion 3 2012 o 2018 pp. obcTexkeHo 483 40I0BiKiB-
VIIHA (YJIHA-4) ta 134 xiHok YJIHA (VJIHA-x), ski
MpaioBaiyd B 30Hi aBapii B 1986-1987 pp. Bci YJIHA,
YyOJIOBiUOi Ta KiHOYOi CTaTi, HA MOMEHT ydyacTi B
aBapiiHUX poOOTax HEe MaJIM O3HAK KapJiadbHOI IaTo-
Jiorii. YonoBiku Oyau MOJIOALI BiJl XiHOK Ha 2 POKM —
(37,6 £ 9,1) mporu (39,5 £ 7,3) pokis, p = 0,030).
Indopmanis npo xapakTtep poOiT, 110 BMKOHYBAJUCh,
TEPMiHU i Miclie TTepeOyBaHHS B 30Hi aBapii Oyia OoTpu-
MaHa 3 aHAMHECTUYHUX JaHUX i JOKYMEHTIB, IO Mia-
TBepJXyBaau ydyacTb ooctexxeHux B JIHA. JliarHo3 cep-
1eBo-cyanHHoro 3axBopioBaHHs1 (CC3) BcTaHOBIIOBA-
JIW BiITIOBiIHO A0 CTAHIAPTIB NiarHOCTUKU, MPUTHSTUX
B YKpaiHi [7], Ha OCHOBI KJIiHiKO-/1a00paTOpHOIro 00cTe-
KeHHS, eeKTpokapaiorpadignoro gociaimkeHas (EKI),
noboBoro MoHiTopyBaHHs EKI, EKI' 3 HaBaHTaxXyBab-
HUM TECTyBaHHSIM, exoJoMIuiepKapaiorpacdii Ta peTpoc-
MEKTUBHOIO aHAIi3y MEAUYHOI JOKYMEHTALIil.
CraTiCTUIHY 00pOOKY pPe3yJIBTaTiB TOCIiIKEeHb IIPOBO-
TN 3a JOTIOMOTOIO0 KOMIT 10TepHoi nporpamu SPSS 22.
BukopucToByBasm METOAM OIMCOBOI CTATUCTUKM, aHA-
JIi3 TaOJMLb COPSKEHOCTI, MOPiBHSIHHS CepeaHiX (f-Kpu-
Tepiit, oTHOMAKTOPHUI JUCTIEPCIHUIA aHaJTi3), a TAKOXK
aHaji3 BuxkuBaHHsa (Meron Karmana-Meiiepa).

PE3VIJIBTATU JOCIII2ZKEHHA

B JIHA na YAEC 6panu ygacTb ocobu pisHUX mpodeciit i
nocaj, sKi HajJexallu J0 Pi3HOMaHITHUX BiTOMCTB Ta
MiHicTepcTB. 3a MpodeciiiHOI0 HAEXHICTIO i XapaKTePOM
BUKOHYBaHUX po0iT Bci YJIHA Oyau po3nonijieHi Ha Taki
kareropii: (1) oneparuBaMit iepconan YAEC; (2) ocoomn,
3aiiHATI Ha OymiBeabHUX pobOoTtax (OymiBenbHUKMN); (3)
Bofii; (4) imkxeHepHO-TexHiUHi poOiTHUKU (ITP); (5)
clIyXk00BLi MiHicTepcTBa BHYTpillHiX crnpaB (MBC),
BKJTIOUAIOYN TTOKEKHWKIB, BHYTPIllTHiX Biickk (BB), pa-
JIstHebKoi apMii (PA); (6) poOGIiTHUKM HU3BKOKBai(hiKoBa-
Hoi nipaui (HKIT); (7) MeauuHuii miepcoHan (ikapi, Me-
IUYHi cecTpu, denbaliepu) i (8) odcayroByoumnii mepco-
Hau (puc. 1). OctaHHs KaTeropis BKiodana 59 ocio, BUK-
JIIOYHO XKIHOK pi3HUX Tpodeciit: Kyxapi, Oyxraarepu,
€KOHOMICTHU, 3B’SI3KiBLIi, KOMipHUKHU, MPOAaBLi, IPUOU-
panbHUL Ta iHWI. K mpaBWIO, BOHM MpaLlOBAIM B M.
YopHoOub a60 HacemeHUX MmyHKTax 30-kM 30HM. [0 Ka-

OBJECTIVE

The objective of this investigation is to determine
features of HHD and CHD development in EW of
Chornobyl Nuclear Power Plant (ChNPP) in
dependence on gender, occupation, duration of stay
under radiation and the nature of performed job.

MATERIALS AND METHODS

During the period from 2012 to 2018, 483 male
EW (EW-m) and 134 female EW (EW-f), who
worked in the accident zone over 1986—1987, were
examined. All EW of both gender at the time of
emergency works had no signs of cardiac patholo-
gy. Men were younger than women for 2 years:
(37.6 = 9.1) versus (39.5 + 7.3) years, p = 0.030.
Anamnestic data and documents confirming the
participation in emergency works served as an
information on performed job, the terms of stay
and location at the accident area. The diagnosis of
cardiovascular disease (CVD) was established in
accordance with the diagnostic standards adopted
in Ukraine [7], on the basis of clinical and labora-
tory examination, electrocardiographic examina-
tion (ECG), Holter’s ECG monitoring, stress-test
ECG, echodopplercardiography, and retrospective
analysis of medical records.

The statistical analysis of the obtained research
data was carried out using the SPSS 22 computer
program. The methods of descriptive statistics,
cross-tabulations, means comparison (#-criterion,
one-way ANOVA), and survival analysis (Kaplan—
Meier method) were used.

RESULTS

People of different occupations and posts belong-
ing to various departments and ministries took part
in emergency works at the ChNPP. EW could be
divided into the following categories according to
their occupational membership and nature of per-
formed job: (1) ChNPP staff, (2) persons engaged
in construction works (builders), (3) drivers, (4)
engineers and technicians, (5) Soviet Army (SA)
personnel, policemen and firemen served in
Ministry of Internal Affairs (MIA), officers of
Interior Troops (IT), (6) low skilled laborers
(LSL), (7) medical staff (doctors, nurses, para-
medics) and (8) service staff (Fig. 1). The last cat-
egory included 59 people, exclusively women of
different professions: chefs, accountants, econo-
mists, telecommunications worker, storekeepers,
sellers, cleaners and others. As a rule, they worked
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Mepconan YAEC (ChNPP staff)

BypisenbHukm (builders)

Bopii (drivers)

ITP (ingeneers and technicians)

Cnyx608ui MBC, BB, PA (military personnel and police)
Po6oui HKI (workers)

Memuynuin nepconan (medical staff)

MepcoHan obcnyroByBaHHs (services sector)

35 40 45 %

I Yonosiku (men)

XiHku (women)

PucyHok 1. BigHocHe uucno YJIHA yonoBiyoi Ta xiHowoi cTari 3anexHo Bip ix npodgecii Ta xapakrepy po6ir,

L0 BUKOHYBANMUCD
CratuctmyHa nomunka: * < 0,05; ** < 0,01; *** < 0,001.

Figure 1. Relative number of male and female EW depending on their occupation and the nature of per-

formed work
Statistical error: * < 0.05; ** < 0.01; *** < 0.001.

teropii pooounx HKII 3apaxoByBanmcs ocobu 3i ce-
PEIHBOIO TEXHIYHOIO a00 BUIIIOIO OCBITOIO, SIKi TIPU MOT-
pebi BUKOPMCTOBYBAJIMCSI He 3a (paxoM, a Ha poOoTax,
OB’ I3aHNX 3 OYMIIIEHHSIM 3a0pyIHEHOI TepUTOpii a00 3a-
BaHTaXKEHHSIM TIiCKy B TeJjlikonTepu. B 1110 rpyry Takox
BITHOCWJIM PE3EPBICTIiB, 3aTy4eHUX PalilOHHUMU BilCHK-
KoMaTaMM, SIKi MPOBOAWIM 1€3aKTUBALIiI0 TEPUTOPIi.

Yactka XiHOK Oyjia JOCTOBIpHO MEHIIA, HiX YO-
JIOBiKiB, cepeln OyImiBeJbHUKIB, BOJIIIB aBTOTPAHCIIOPTY
ta ITP. Ilepconan YAEC mnpakTuyHO TMOpPiBHY OYB
npencraBiieHUin ocodamMu o6ox ctareit. CiyX00BILi
MBC, PA i BB 6ynm mpeacraBieHi CyTO YOJIOBIKAMU.
KiHok OyJio Oiibllle cepes METUYHOIO MTEPCOHANy Ta, 32
BUHSITKOM €IMHOTO YOJIOBiKa, BOHU CKJIANAIN IIATPYITY
TepcoHaly 00CyrOByBaHHS.

I3 yuciaa BCciX 0OCTEXKEHMX YOJIOBIKIB 1 XiHOK, SKi
opanu yyacth B JIHA, nmepeBaxkHa OiJIbILIICTD Mpalio-
Bajia B 30Hi aBapii 3 KiHIIg KBiTHS IO KiHEILb TPyIHS
1986 poky: 440 yonosikiB i 111 xiHok. IHmi Gpanu
yuactb BJIHA y 1987 p. (puc. 2). binbuiicTs 4010BiKiB
i XiHOK ITpallfoBajia Ha aBapiiHUX poOoTax 3 26 KBITHS
1986 poky mo kiHeub TpaBHS (349 Ta 71 ocoba
BiAMOBiAHO), MPUUYOMY 4YacTKa YOJIOBIiKiB Oyaa Bi-
porigHo 6iibma. B inmmi micsui 1986 poky Ta moymHa-
oun 3 1987 poky, HaBMaku, BiZHOCHE YMCIO XiHOK,
3anyyeHux a0 JIHA, mepeBuiyBago 4YacTKy YO-
JIOBIiKiB.

Cepen YJIHA-u y xBiTHi-TpaBHi 1986 p. y JIHA B3sin
yuacthb 78 npauiBuukis YAEC (89,7 % Bin 3araabHOTO
yyicia BCix ocib i€l mpodeciitHoi rpymnu), 63 cayk00BLi
MBC, PA i BB (84 %), 36 oyaiBenbHukiB (75 %), 73
Boxii (72,3 %), 68 ITP (63,6 %), 28 pob6itHukis HKII

in Chornobyl or settlements of the 30-km zone.
The category of LSL included persons, who
regardless of their education were used on works
related to cleaning contaminated territory or load-
ing of sand into helicopters. This group also con-
sisted of reservists who were involved for deconta-
mination by district military committees.

The proportion of women was significantly lower
than men among builders, drivers and engineers.
The ChNPP personnel were practically equally
represented by male and female. Military person-
nel and policemen were purely male. Women were
more likely to be employed as medical staff and,
not counting a single man, they formed a subgroup
of service personnel.

Among all examined persons who took part in
emergency work, the overwhelming majority stood
in the accident area from the end of April to the
end of December 1986: 440 men and 111 women.
Others were involved to work during 1987 (Fig. 2).
Most of them worked on liquidation of the acci-
dent from April 26, 1986 to the end of May (349
and 71 persons respectively), with the proportion
of men was significantly higher. In the rest months
of 1986 and the beginning of 1987, on the contrary,
the relative number of women involved in the acci-
dent exceeded the proportion of men.

Amongst EW-m 78 ChNPP employees (89.7 % of
the total number of all persons in this professional
group), 63 officers of MIA, SA and IT (84 %), 36
builders (75 % ), 73 drivers (72.3 %), 68 engineers
and technicians (63.6 %), 28 LSL (50.9 %) and 3
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CratuctmyHa nommnka: * < 0,05; *** < 0,001.

Figure 2. Relative number of male and female EW depending on terms of emergency work

Statistical error: * < 0.05; *** < 0.001.

(50,9 %) i 3 memnunux mpauiBHuku (33,3 %), TOOTO,
KpiM OCTaHHIX JBOX KaTeropiit Oiyliblle MOJOBMHU BCiX
YOJIOBIKIB MpaIfOBaJIM B 30Hi aBapii B Iepiojl, KOJU PiBHi
paniauii 0yau Haioinb BUCOKMMMU [8]. V XiHOK B Lieit
nepioJ HaluyMCEeNbHILIOW TIpyIlol Oyau poOITHUKU
HKIT — 15 oci6 (75 %), MmenuuHi npauiBHUKU — 9 0cid
(64,3 %) i xanposi npauiBHuku YAEC — 12 ocib
(52,2 %). B inmux npodeciiiHuX KaTeropisx 4nciio XKi-
HOK He nmocsraino nosopunu: 9 ITP (47,4 %) i 25
npauiBHUKIB cepu obcayroByBaHHs (45,5 %).

binbiue nmosoBuHU 4os0BiKiB-YJIHA i Maiixxe moso-
BUHA Trpynu XiHOK-YJIHA mnpautoBaiu B M. IIpun’gatb
i/abo Oe3mocepenHro Ha YAEC (puc. 3). Tperuna
VIJIHA, 51K 4o0Biu0i, TaK i 3KiHOYOI CTaTi, BAKOHYBaJja
aBapiiiHi poboTtu B pizHUX NMyHKTax 30-kMm 30HU. Yer-
BEpTa YaCTUHA BiJl 3araJJbHOrO YMCa XiHOK IMpaloBaia
B M. HopHOOMJIb Ta iX OyJIO BipOTiZHO OiNblle, HiX 4O-
JoBikiB-YJIHA. 3 uucna Bcix YJIHA 35 gonosikiB i 10
JKiHOK TOCJIiIOBHO BUKOHYBaJIM POOOTH B IBOX a0O TPb-
0X 30HaX, MO3HAYEHUX Ha pHUc. 3.

IlepeBaxkHa OiIbILIICTL OCIO 000X cTaTeit 3aydanacs 10
aBapiiiHMX poOIT Ha MEeBHUI TePMiH, a TTOTiIM BOHU MOBEP-
TaJIMCs A0 CBOEI MOCTIHOI TPpyAOBOI AisUTbHOCTI. YacTrHa
VJIHA — 103 yonosiku Ta 51 XiHka (BimmosigHo 21,3 %
npotu 38,1 % npu p < 0,001) — nparroBaiv Ha JIHA BaxTo-
BUM METOMIOM, SIK MpaBuiio, B M. YopHooubs a6o Ha YAEC.

B nmicnsaBapiiiHomMy mniepioni BitHocHe yncio YJIHA-y,
y sakux po3BuHyauch I'X, IXC Ta noenHaHHS LUX 3aX-
BOp1OBaHb, Oyi0 BiporignHo MeHuue, Hixk YJIHA-x, a
came: ' X —y 421 (87,2 %) npotu 131 (97,8 %, p < 0,001),
IXC — B 373 (77,2 %) nporu 121 (90,3 %, p < 0,001)
ta I'X 3 IXC — B 338 (70,0 %) npotu 118 (88,1 %,
p <0,001).

medical workers (33.3 %) were working in April-May
1986, that is, except the last two categories, more
than half of other category members worked in the
accident area when the radiation levels were the high-
est [8]. In women during the same period 15 LSL
(75 %), 9 persons of medical staff (64.3 %) and 12
ChNPP employees (52.2 %) was the most numerous
group. In other occupational categories, the number
of women did not reach half: 9 engineers and techni-
cians (47.4 %) and 25 service workers (45.5 %).

More than half of EW-m and almost half of EW-
f worked in Prypiat city and/or directly at the
ChNPP (Fig. 3). The one third EW, both male and
female, performed emergency work at various
points of 30-km zone. The one fourth of all EW-f
was worked in the Chornobyl city and their num-
ber was authentically greater than EW-m.
Amongst all EW 35 men and 10 women consis-
tently performed work in two or three zones
marked on Fig. 3.

The overwhelming majority of men and women
were involved in emergency work for a certain term,
and then they returned to their regular employment
but 103 men and 51 women (respectively 21.3 % vs
38.1 % at p < 0.001) had a shift method of labor in
Chornobyl or at ChNPP as a rule.

In the post-accident period, the relative number of
EW-m which developed HHD, CHD and their
combination, was significantly less than EW-f: HHD
in 421 men (87.2 %) versus 131 women (97.8 %,
p<0.001), CHD in 373 men (77.2 %) versus 121 wo-
men (90.3 %, p <0.001) and HHD with CHD in 338
men (70.0 %) versus 118 women (88.1 %, p < 0.001).
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M. MpunsTb Ta/abo YAEC M. YopHobunb
Town Prypyat or/and ChNPP  Town Chornobyl

Cepenniii Bik YJIHA, 4oi0BiKiB i XiHOK, Ha MO-
MeHT po3BUTKy y HuX I'X i IXC npeacraBieHuil B
tabn. 1. Ockinbku 3a Kputepiem Komamoropona-
CwmupnoBa po3nonin Biky YJIHA 3a npodecisimu He
OyB HOpMajJbHUM, TO IJISI OLIHKM JIOCTOBipHOCTI
BiAMiHHOCTe# OYB BUKOPUCTAHU I HeMapaMeTPUUHU I
kputepiii Manna-VYitHi. Cepen yonoBikiB-YJIHA Ha
MoMeHT po3BUTKY ['X i IXC nHalimonoammmu Oyau
ciyx06oBui MBC, BB i PA, xoua ix BiK JOCTOBipHO
BiApi3HSBCS HEe 3 yciMa mpodeciiHUMMU rpynamMu. Y
XiHOK-YJIHA He BUSIBIEHO OOCTOBIpHUX BiKOBHUX
BiZMiHHOCTe#l 3a mpodeciiiHol0 03Hakow. B rpymi
VYIIHA-4 nopiBHsHO 3 YJIHA-x IXC po3BuHynach y
BipOrifiHO MOJIOAIIOMY Billi cepel CIiBpOOITHUKIB
YAEC, ITP ta poo6itHukiB HKII, Toxi SK Bik po3BUT-
Ky I'X 10CTOBipHO He pO3pi3HSBCS.

OxpeMi npodeciiiHi rpynu 4YoJ0BiKiB TAKOXK CTaTHUC-
TUYHO PO3PI3HAIUCh MiX CO00I0 3a cepelHiM BiKOM
po3Butky I'X ta IXC — mpencraBuuku ITP Big
pobitHukiB HKII.

Axio 6patu naty aBapii Ha YAEC 3a Hy/1b0BY TOU-
Ky Bimaiky, To micas ydacti B JIHA I'X po3BuBaiacs
JOCTOBIpHO paHillle Y 4YOJOBiKiB-ciy:k00BI1IiB MBC,
BB i PA, nix y npauiBaukiB YAEC, BogiiB ta ITP
(Tabj. 2). JlateHTHUMI nepion Big yacy pooit 3 JTHA i
1o po3BuTky IXC OyB MOCTOBIpHO KOPOTIUUM Yy
OyniBeTbHMKIB MOPIiBHAHO 3i ciyxkooBussmMu MBC, BB
i PA, Bogismu i po6iTHukamu HKII. ¥ xinok-YJIHA
He BUSIBJIEHO JOCTOBIpHMX BiAMiHHOCTEH 4Yacy po3-
BUTKy I'X i IXC micas po6it 3 JIHA 3anexkHo Bia mpo-
(decii. He Bigpi3usaBcs yac BusBiaeHHS ['X y 40I0BiKiB
i xiHok. JlatenTHuit nepiog mosBu IXC y XiHOK-
npauiBaukiB YAEC, ITP i npauiBnukis HKII 0yB
JOCTOBIPHO MOBILIMM, HiX Y YOJIOBiKiB BiAIOBIZHUX
npodeciii.

IIpencraBiaeHi gaHi JO3BOJSIOTH MiATU BHUCHOBKY,
1110 TiTbKK Yy YosoBiKiB-YJIHA, ki HajexaTb 10 KaTe-
ropii cinyxx6oBuiB MBC, BB i PA, 6yna TeHaeHLis1 10
po3Butky ['X i IXC y Momoamromy Bimi, a ['X — B OibIx

PucyHok 3. BigHocHe uucno YJIHA yonogiyoi Ta
WiHOYOT CTaTi 3aneXHo Bif MicuA BUKOHAHHA
aBapinHux po6ir

CratnctmyHa nomumnka: *** < 0,001

Figure 3. Relative number of male and female

EW depending on their point of emergency work
Statistical error: *** < 0.001

The average age of EW-m and EW-f at the time of
HHD and CHD onset is presented in Table. 1. Since
according to the Kolmogorov-Smirnov criterion the
age distribution of EW of different occupation was not
normal, the non-parametric Mann-Whitney criterion
was used to assess the significance of statistical differ-
ences. Among EW-m officers of MIA, SA and IT were
the youngest at the time HHD and CHD onset, despite
no significant age difference from other professional
groups. EW-f demonstrated no any significant age dif-
ferences according to their occupational background.
In the EW-m group vs. EW-f, the CHD developed at a
more young age among the ChNPP staff, the engineers
and technicians and the LSL, while the age of develop-
ment of the HHD was not significantly different
between genders.

Several occupational groups of men also statisti-
cally differed between themselves by the mean age of
HHD and CHD onset namely engineers and techni-
cians against LSL.

Taking the date of Chornobyl accident for a zero
point of reference, HHD significantly earlier devel-
oped in male officers of MIA, SA and IT after taking
part in emergency work in comparing with the
ChNPP staff, drivers and engineers and technicians
(Table 2). The latent period since the time of emer-
gency work to CHD onset was significantly shorter in
builders vs. MIA, SA and IT officers, drivers and LSL.
EW-f of different occupation did not have any signif-
icant differences in the time of HHD and CHD onset
after emergency work. EW-m and EW-f did not differ
by the time of HHD onset. The latency period of
CHD onset in women of ChNPP staff, engineers and
technicians and LSL was significantly longer than
that of men of the occupations concerned.

The presented data allow us to conclude that only
EW-m belonging to the category of MIA, SA and IT
officers had a tendency to develop HHD and CHD
at a younger age, and HHD at an earlier terms than
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Ta6nuuysa 1

Bik, B akomy YJIHA pisnux npodpeciin 3axBopinu Ha I'X Ta IXC, (M £ SD) pokiB

Table 1

Age of HHD and CHD onset in EW of different occupations, (M + SD) years

Npodecis / Occupation _ X/ HH_D U-tect/test _ IXC/ CI-_ID U-tect/test
yonoBikM/men  XiHku/women p 4yonoBikM/men  XiHKM/women p

CniBpoGiTHukn YAEC 48,1 +11,9* 494 +83 0,514 55,6 + 8,3* 59,7 + 6,6 0,047

ChNPP staff (n=68) (n=23) (n=64) (n=23)

Cnyx608ui MBC, BB Ta PA 38,591 - 52,282 -

Officers of MIA, SA and IT (n=64) (n=37)

BypisenbHMKM 48,1 £ 10,4* 58,740 0,098 53,993 63,2 £5,2 0,151

Builders (n = 40) (n=2) (n=37) (n=2)

Bogii 47,5 11,3* - 55,4 = 10,0 -

Drivers (n=295) (n=1) (n=287) (n=1)

ITP 49,8 + 11,0*1 477+115 0,385 55,6 +9,3*t 62,2 + 8,2 0,007

Engineers and technicians (n=100) (n=18) (n=101) (n=16)

PoitHukn HKI 44,6 +10,1* 475+98 0,505 52,7+78 599+7,6 0,003

LSL (n=44) (n=19) (n=45) (n=17)

MenwyHi npaLBHUKM 46,7 = 141 51,8 £8,9 0,357 56,1+ 10,9 60,0 £7,3 0,297

Medical staff (n=9) (n=13) (n=8) (n=14)

PobitHuku cepu 06CnyroByBaHHs - 511114 - 60,5 £ 8,2

Service sector (n=53) (n=150)

Mpumitka: * — cTatucTiyHa nomunka < 0,05 B nopisHsHHi 3i cnyx6osusami MBC, BB Ta PA 3a kputepiem Manta-Yitsi; T — cratuctnuna nomunka < 0,05 B nopisHsHHi 3 poBiTHIKa-
mu HKIT 3a kputepiem MaHHa—YiTHi.

Note: * — statistical error < 0.05 comparing with officers of MIA, SA and IT due to Mann-Whitney criterion; t — statistical error < 0.05 comparing with LSL due to Mann-Whitney
criterion.

Ta6nauusa 2
Tepmin po3BuTky X Ta IXC nicna aBapii Ha YAEC B VJIHA pisHux npodeciii, (M + SD) pokis

Table 2
The terms of HHD and CHD onset after the Chornobyl accident in EW of different occupations, (M + SD) years

Npodecis / Occupation _ X/ HH!J U-tect/test _ IXC/ CI-!D U-tect/test
yonosiku/men  XiHku/women p yonoBikM/men  XiHKM/women p

CnipobitHuku YAEC 9,176 8376 0,687 14,8 £7,7* 18974 0,041

ChNPP staff (n=68) (n=23) (n=64) (n=23)

Cnyx6oBui MBC, BB Ta PA 58%53 - 17279 -

Officers of MIA, SA and IT (n=162) (n=137)

ByniBenbHMKM 7,3 +6,1 11,2+49 0,334 11,8 £7,3f 15,7+ 4,2 0,456

Builders (n = 40) (n=2) (n=37) (n=2)

Bogpii 10,3 + 8,3* - 17,1 £7,3t -

Drivers (n=195) (n=1) (n=287) (n=1)

ITP 8972 9,4+9,6 0,795 14,3 +7.2* 22,0+6,5 0,000

Engineers and technicians (n=100) (n=18) (n=101) (n=16)

PobitHuku HKI 8,7+8,.2 11,0+8,9 0,478 16,6 + 6,6 24+58 0,003

LSL (n=44) (n=19) (n = 45) (n=17)

MeznyHi npaviBHUKY 48+45 11,0+8,5 0,110 123 +6,7 18,5+85 0,188

Medical staff (n=29) (n=13) (n=18) (n=14)

Po6iTHuku cdepm obcnyropyBaHHs - 12,3+ 8,6 - 204 +7,6

Service sector (n=52) (n=50)

MpumiTka: * — cTatcTvyHa nomunka < 0,05 B nopiBHsHHI 3i cnyx6osusmm MBC, BB Ta PA 3a kputepiem Manna-Yithi; T — cratuctuuna nomunka < 0,05 B nopisHsHHI 3 pobiTHMKa-
mu HKIT 3a kputepiem MatHa-YiTHi.

Note: * — statistical error < 0.05 comparing with officers of MIA, SA and IT due to Mann-Whitney criterion; T — statistical error < 0.05 comparing with LSL due to Mann-Whitney
criterion.
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paHHi TepMiHu, Hixk B YJIHA inmwmx npodeciii. Boa-
Hoyac CJiJ BpaxoByBaTH, 1110 HA MOMEHT yJacTi B JIHA
YOJIOBIKM LIi€1 KOTOPTU OYJIM HAMMOMIOAIIMMU — 1X BiK
craHoBuB (38,5 £ 9,1) poxiB.

AHaji3z TabauuUb CHOPSKEHOCTI i paHroBMiA Kope-
JIsiifiHui aHani3 3a CriipMeHOM 1OKa3aB, 1110 PO3BUTOK
I'X i IXC y xiHok 3a Bci micisiaBapiitHi poKy He OB’ sI3a-
HUI1 3 Tpodeci€ro, MiclieM i YacoM TIPOBEACHHST POOiT.
Takwuii xxe pe3yasraT OTpUMaHoO Y 4oJIoBiKiB-YJIHA 110-
1o po3Butky I'X. BunmkHeHHs IXC 3a Bci micnsa-
BapiitHi poKu OyJ10 TTOB’sI3aHO Y YOJIOBIKiB 3 ABOMA (pak-
topamu: HajexHicTio 10 I'TP i podoramu B 30-KM 30Hi.
VY ITP y2 Ilipcona nopisHtoBas 10,045 npu p = 0,001, a
criBBigHomeHHs manciB (CII) cranosuio 3,094 (95 %
noBipumii intepBan — I — 1,494—6,409), tobTO, ¥
CTIJIBKM pa3iB y HUX OYB BUILMM IIIAHC 3aXBOPIiTH Ha
IXC. V¥ oci0, sxi npaitoBagu B 30-KM 30Hi 3B’S30K 3
po3BuTKoM IXC Bu3HayaBcsl BUCOKUM 3HAYEHHSIM
x? IMipcona (12,796 npu p = 0,000) i B 2,808 pa3za Giynb-
M pu3uKoM 3axBopiti Ha IXC y mopiBHsHHI 3 YJIHA,
sKi mepedyBanu B M. YopHoOwib, [Ipum’sate adbo Ha
YAEC.

EMnipuyHuM 1uissxom Oyjl0 BHU3HAYEHO, 11O iCHYE
JOCTOBipHUIT 3B’130K MiX I['X, sika po3BuHynacs B
nepuri 10 pokiB micas aBapii, Ta npodeciero YIIHA,
MicCILIEM i XxapaKTepoM poOiT, 1110 BUKOHYBJIUCH. Te X
crocyBaniocst IXC, na axy YJIHA 3axBopinu B mepiri
15 pokiB mics repedyBaHHS B 30Hi aBapii, ajie 3B 130K
IXC, ycknagneHoi iHgapkTom Miokapaa (IM), Bu3Ha-
YaBCs TiJIbKU, SIKIIO BPaXOBYBAaTU BHUITAAKU PO3BUTKY
IM 3a Bech micisiaBapiiHU epio/.

AHaniz TabIuIb CHPSKEHOCTI II0KasaB, IO B
VIJIHA-u, cnyx6o0BuiB MBC, BB i PA, BusiBieHo noc-
TOBipHUM i BUCOKUIT pu3MK po3BUTKY I'X, a y Oymi-
BeabHUKIB — IXC, y BogiiB — IM (ta6m. 3). B YJIHA,
gKi nipautoBanu B M. [Ipum’ars i/a6o Ha YHAEC, icHy-
BaB B 1,6 pa3a OibIIMii pu3uK po3BUTKY ['X, HiX y 40-
JIOBiKiB, 3aliHITHUX Ha aBapiiHUX poOOTax B iHILIKX Ha-
celleHNX ITyHKTax. Y ciyxooBiuiB MBC, BB i PA, gxi
npaioBanau B M. [Tpum’sars i Ha YAEC, CII po3BuTKy
I'’X 3poctano no 4,326 (95 % Al 1,98—9,430 npu >
IMipcona 15,671 i p = 0,000).

INepebyBanHs B 30-KM 30Hi 30iJIBIITYBAJIO PU3NK PO3-
BUTKY IM Tak camMo, SIK i poOoTa BaXTOBUM METOJOM.
BonHouac, y THxX, XTO mpaifoBaB MO3MiHHO, MMOBIip-
HicTb 3axBopiTH Ha ['X Oyjla HMXKYa i, HABIaKW, OJHO-
Pa30Bi BiAPsIIXKEHHS B 30HY aBapii MiABUIYBaIN PU3UK
po3Butky I'X B 1,916 paza (95 % 11 1,22—3,106). Mox-
JINBO, 1I€ TIOB’SI3aHO 3 TUM, 1110 POOOTa BAXTOBUM METO-
JIOM, SIK YOJIOBiKiB, TaK i )KiHOK, BUKOHYBaJlacs B KiHIIi
1986 poky Ta miciisg movatky 1987 poky, Koiu pamialiiii-

EW of other occupations. At the same time, it
should be borne in mind that at the time of emer-
gency works men of this cohort were the youngest
with mean age (38,5 + 9,1) years.

The analysis of cross-tabulation and Spearmen’s
rank correlation showed that the development of
HHD and CHD in women during all post-accident
years is not related to the occupation, place and
terms of work. The same result was obtained in EW-
m for HHD onset. The occurrence of CHD during
all post-accident years was associated in men with
two factors: affiliation to engineers and technicians
and stay for job in the 30-km zone. In engineers and
technicians Pearson’s 2 was 10.045 at p = 0.001,
and the odds ratio (OR) was 3.094 (95 % confidence
interval — CI — 1.494—6.409) that is they had 3.094
times higher chance to get sick with CHD. Persons
who worked in the 30-km zone had a correlation
with CHD development and a high Pearson y2
(12.796 at p = 0.000) and a 2.808 times higher risk of
CHD compared with EW located in Chornobyl,
Prypiat either at ChNPP.

It was determined empirically that there is a reliable
link between HHD onset during the first 10 years after
the accident and the EW profession, the place and
nature of work being performed. The same was true
for CHD, which developed in EW during the first 15
years after being in the accident area, but the associa-
tion of CHD complicated by myocardial infarction
(MI) was determined only if the cases of MI were
considered for the entire post-accident period.

The analysis of the cross-tabulation showed that
significant and high risk of HHD was revealed in the
EW-m, who served in MIA, SA and IT, CHD in the
builders and MI in the drivers (Table 3). In the EW,
who worked in Prypiat and/or at the ChNPP, there
was a 1.6-fold higher risk of HHD developing than
that of men engaged in emergency work in other set-
tlements. The officers of MIA, SA and IT, who
worked in Prypiat and at the ChNPP, had OR 4.326
for HHD onset (95 % CI 1.98—9.430 at 2 of Pearson
15.671 and p = 0.000).

Stay in the 30-km zone and a shift work increased
the risk of M1 developing. At the same time, those who
had the shift work demonstrated a lower chance of get-
ting sick with HHD, and vice versa, one-time missions
to the accident area increased the risk of developing
HHD by 1.916 times (95 % CI 1.22—3.106).
Apparently, this is due to the fact that the shift work
done by both men and women, was performed at the
end of 1986 and after the beginning of 1987, when the
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Ta6auusa 3

®akropu, aKi BnanBaTb Ha po3BuToK X B nepwi 10 pokis, IXC — B nepwi 15 pokis Ta IM 3a Bci poku nicns

po6it 3 JIHA (3a aHanizom Tabnuub cnpsxeHoCTi 2 x 2)
Table 3

Factors of influence on HHD development during the first 10 years, CHD during the first 15 years and MI for
during entire period after emergency works (by analyzing the cross-tabulations 2 x 2)

Cratb dakTopwm, sKi BIMBaNU Ha PO3BUTOK 3aXBOPIOBaHHA 3axBopioBaHHa 2 Mlipcona p CLL (95 % Al)
Gender Factors that influenced on disease development Diseases %2 Pearson’s OR (95 % CI)
Yonogiku / Men  Cnyx6osui MBC, BB 1a PA / Officers of MIA, SA and IT 9,783 0,002 2,649 (1,414-4,965)
Micue pobit: Mpun'atb, YAEC / Point of work is Prypyat, ChNPP 6,684 0,010 1,647 (1,127-2,407)
Po6ota Baxtamu / Shift work rX/HHD 8,094 0,004 0,522 (0,332-0,820)
Xitkn / Women  Pobota B cdepi 06cnyroByBaHHs (work at service sector) 4,247 0,039 0,480 (0,238—0,969)
Yonosikv / Men  BynisenbHuku / Builders 9,006 0,003 2,629 (1,373-5,035)
XiHkn / Women ~ MepauuHi npaujsruku / Medical staff IXC / CHD 5,422 0,043 3,615(1,163—11,238)
Po6ota Baxtamu / Shift work 4,737 0,030 2,4 (1,079-5,338)
Yonogiku / Men  Bogii / Drivers 15,260 0,000 2,49 (1,563-3,968)
Micue po6it: 30-km 3oHa / Point of work is 30-km zone 11,714 0,001 2,068 (1,359-3,147)
PoGora saxramyt / Shift work M/ Mi 3,944 0,047 1,616 (1,004-2,603
XiHkn / Women  Pob6ota Baxtamu / Shift work 5,918 0,022 4,848 (1,224-2,603)

HUI cTaH OyB OibII KOHTPOJbOBAHUM, a TPYIOBHUIA
MOpOLIEC CTaB PO3MipEHUM.

BusHaueHo, 110 y XiHOK, SKi TpaiioBaau B cdepi
00cIyroByBaHHs, icHyBaB B 2,08 pa3za HWXKYMIT pU3UK
po3BUTKY I'X MOpiBHSIHO 3 MPEeICTaBHULSIMU iHILUX
npodeciii. PoboTa BaXTOBMM METOJOM BILIMBajia Ha
pu3uk po3ButKy IXC ta IM, BiporigHo 30inblIyIOUN
loro. MeanyHi MpalliBHUKM y TOPiBHSIHHI 3 KiHKaMU-
VJIHA inmmx npodeciii Maau B 3,6 paza GiIbIIWii pu-
3uK 3axBopith Ha IXC.

Ockinbku y yonoBikiB-YJIHA Ha po3Butok I'X B
nepwi 10 pokiB micis aBapil BIUIMBaJO KiJibKa YMH-
HUKIiB, TO iX 00’ € AHYBaJIX B OIUH i aHAJi3yBaJIu 3B’ 130K
I'X 3 manexwuictio no ciayx6oB1iB MBC, BB i PA, axi
MpaloBaIv HEMO3MiHHO B M. [1pum’sars i/abo Ha YA-
EC. [kio xova 0 omHa 3i 3rafaHMX YMOB HEe JTOTPUMY-
Banacs, YJIHA BigHOCWJIM A0 MPOTWIEXKHOI TPYMU.
AHaJi3 TabJuLb COPSKEHOCTI MOKa3aB HasIBHICTb BU-
cokoro 3B’s3Ky I'X 3 JaHOI0 CyKYMHICTIO (paKTOpiB:
x? = 15,387 npu p = 0,000, a CLLI cknanaino 4,604 (95 %
AT 2,018—10,505). BinnoBigHO OyJ10 BCTAHOBJEHO Ha-
SBHICTB 3B’I3KYy po3BUTKY IXC He TiTbKM y OymiBeshb-
HUKIB, He3aJIeXKHO Bin Miciid ix podotu 3 JIHA, a Takox
B ITP, saki mpairoBasiu B 30-kM 30Hi (y2 = 11,546 npu
p=20,001, CILI — 8,174; 95 % A1 1,958—34,119), Ta IM
Y BOJIiB, IKi TAaKOX TpalfoBaiv B 30-KM 30Hi BAXTOBUM
MeTonoM (x2= 9,216 nmpu p = 0,002, CIL — 6,431; 95 %
A1 1,636—25,276).

AHaJIOTIYHUI CTaTUCTUYHUI aHai3 y XKiHOK-YJIHA
miaTBepaAnB HagBHIiCTh 3B’s13Ky IXC, miarHocToBaHOI B

radiation situation was more controlled, and the labor
process had a measured nature.

It has been determined that women who worked
in the service sector had a 2.08-fold lower risk of
HHD developing compared to those of other
occupations. Work by shift method influenced the
risk of CHD and MI developing, significantly
increased it. Medical staff compared with other
occupations in EW-f had a 3.6-fold increased risk
of CHD.

Since EW-m had several factors influencing HHD
development during the first 10 years after the accident,
these factors united into one and analyzed the relation
between HHD and service in MIA, SA and IT, which
had everyday work in Prypiat and/or at ChNPP. If at
least one of the above factors was not observed, then
EW was attributed to the opposite group. The analysis
of cross-tabulation showed the presence of a high
HHD relation with this set of factors: 2 = 15.387 at
p =0.000, and OR was 4.604 (95 % CI 2.018—10.505).
Accordingly, it was established a relation of CHD
development not only among builders, regardless of
their place of emergency work, as well as in the engi-
neers and technicians, who worked in the 30-km zone
(x2=11.546 at p = 0.001, and OR was 8.174; 95 % CI
1.958—34.119), and MI in the drivers who also had the
shift work in the 30-km zone (%2 = 9.216 at p = 0.002,
and OR was 6.431; 95 % CI 1.636—25.276).

A similar statistics analysis in EW-f confirmed that
CHD, diagnosed in the first 15 years after the acci-
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nepuri 15 pokiB micas aBapii, 3 poOOTOI MEeIUYHUX
MpalliBHUKIB BaXTOBUM MeTooM: %2 = 12,619 mipu p =
0,000, CII — 1,138; 95 % A1 1,003—1,292.

Metonmom Kamnana-Meliepa olliHIOBaId IUHAMIKy
HakormueHoi 3axBoproBaHocTi I'X ta IXC, ska odumc-
JioBanacs K 1 MiHyc HakornuuyeHe BuxkrBaHHs. Ha puc.
4A mpencTaBiIeHO CiMENCTBO KPMBUX HAKOTTMYEHOI 3aX-
BoproBaHocTi I'’X B YJIHA piznux mpodeciii. Yepe3 51 10
POKIiB TIiC/IsI aBapil KyMYJISITUBHA YacTKa XBOPMX He3a-
JIEXXHO Bim mpodecii cknana 51,7 i 76,7 % BinnosinHo.
bausbki 3a 3HaueHHSIM TMOKA3HUKU OYlIu y MEAUYHUX
npauiBHUKIB (501 66,7 %) i OyniBebHUKIB (48,91 66,7 %).
UYepes 15 pokiB miciist aBapii y Oy1iBeIbHUKIB CIIOCTEpira-
Jlacsl HalBUIIa YacTKa XBopux — 63,6 % (puc. 4b).

Y xinok-YJIHA aHaniz Tabavupb BUXMBAHHS ITifl-
TBEpAMB paHillle OTpMMaHi JaHi PO MEHIIUN pU3UK
3axBopiTh Ha I'’X 'y poOiTHUIE cchepu 0OCTYyroByBaHHS.
Yepes 10 pokiB micist aBapii MOKa3HUK HAKOMUYEHOI
3aXBOPIOBAHOCTI Y HMX MaB HaillMeHIi 3HAaYeHHS —
42,6 % (puc. 5A), Toni sk y ITP BiH OyB HaiiBUILIUM —
63,2 %. Yepes 15 pokiB KyMyJATHUBHA YacTKa XBOPHUX
Ha IXC y MmennuHux npauiBHUKIiB ckiaia 50 %, 1o B
1,5—2,2 pa3a nmepeBUIILYBaJIO aHAJIOTiYHNI TTOKa3HUK B
0ci0 iHIIMX TpodeciitHUX TPyII.

Cunin 3a3HaunTH, 110 Yy 4oJ0BiKiB-YJIHA, sKi ciryxu-
Ju B MBC, BB i PA, cepenHst no3a 30BHIllIHbOTO OIl-
poMiHeHHs ctaHoBMWIa 55,8 cIp (n = 26) i Oyjia HUXK-
yoro, Hix y npauiBHukiB YAEC (108,9 cIp, n = 50) i
oyniBesbHUKIB (117,1 cIp, n = 30). OgHak HemapameT-
puuHuii rect KonMoropoa-CMupHOBa He BUSIBUB J10C-
TOBIpHUX BiAMiHHOCTEM MiX LIUMU TpbOMa TpyIHaMu.

dent, related with the work as medical staff by the
shift method: 2 = 12.619 at p = 0.000, and OR was
1.138; 95 % CI 1.003—1.292.

Kaplan-Meier’s method evaluated the dynamics of
HHD and CHD cumulative morbidity, which was cal-
culated as 1 minus cumulative survival. A family of cur-
ves demonstrating the cumulative morbidity of HHD in
EW of different occupation is shown in Fig. 4A. In 5 and
10 years after the accident, the cumulative proportion of
patients regardless their occupation was 51.7 and 76.7 %
respectively. Like indices were among medical staff (50
and 66.7%) and builders (48.9 and 66.7 %). In 15 years
after the accident, the highest proportion of patients was
observed in the builders, namely 63.6 % (Fig. 4B).

In EW-f the analysis of survival tables confirmed
the previously obtained data on the lower risk to fall
ill with HHD in service workers. In 10 years after the
accident their rate of accumulated morbidity had the
lowest values — 42.6 % (Fig. 5A), while in engineers
and technicians it was the highest — 63.2 %. After 15
years, the cumulative proportion of patients with
CHD among medical staff was 50 %, which is
1.5—2.2 times higher than that of other professional
groups.

It should be noted that for EW-m who served in
MIA, SA and IT, the mean dose of external exposure
was 55.8 ¢cGy (n = 26) and was lower than that of
ChNPP workers (108.9 gGy, n = 50) and builders
(117.1 cGy, n = 30). However, the non-parametric
Kolmogorov-Smirnov test did not reveal any signifi-
cant differences between these three groups.
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Figure 4. Dynamics of HHD (A) and CHD (B) cumulated morbidity in EW-m during the post-accident period
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Figure 5. Dynamics of HHD (A) and CHD (B) cumulated morbidity in EW-f during the post-accident period
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My nepiogi 3anexHo Bif po60TH BaxTamu

Figure 6. Dynamics of HHD (A) and CHD (B) accumulated morbidity in EW-m during the post-accident peri-

od depending on presence of the shift work

VY vonosikiB-YJIHA, ki npamoBaan Baxtamu, I'X
po3BUBaiacs IMOBLUIbHIilLIE, HiX Yy TUX, XTO IepeOyBaB
Ha JIHA npotsirom obmexxeHoro yacy (puc. 6A). [Tpu-
yoMy npodecis i xapakTep poOiT, 1110 BUKOHYBAIUCH,
He Majy 3HayeHHs. MeniaHa BUKMBaHHSI, TOOTO 4ac
micnst aBapii, Ko 3axBopinn 50 % ckiamy rpynu, 0y-
Ja yaBiui gosioio B YJIHA, ki mpaiioBaau BaxraMu
(Tabu. 6). Pi3HMIIIO TMHAMiIKK TBOX KPUBHX Ha puc. 6A
MiATBEPIKYBAaB JIOT-PAHTOBUI TecT: x2 = 12,274 nipn
p = 0,000.

In EW-m who had shift work HHD developed
more slowly than those who work for single term
(Fig. 6A). Moreover, the occupation and the natu-
re of the work performed had no matter. The medi-
an survival, that is the time since the accident till
the time, when 50% of the group were ill, was twice
as long in the EW who had shift work (Table 6).
The difference in the dynamics of the two curves
in Fig. 6A confirmed log-rank test: 2 = 12.274 at
p = 0.000.
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ITopiBHSIHHSI J03M 30BHILLIHBOTO OIPOMiHEHHSI 4YO-
JoBikiB-YJIHA, sKi mpaioroBaiyd Ta He MOpaltoBaiv
BaxTaMM, IT0Ka3ajo, IO Yy MEepIIMX BoHa Oyja MeHIIa:
(30,7 £+ 33,0) cIp mpu n = 57 mpotu (71,4 £ 127,2) clp
npu n = 163. OgHaK BiIMiHHOCTI MiX IBOMa IpyIliaMu He
Ooynu poctoBipuumu: Z Konmoroposa-CMupHoOBa cTa-
HoBua 1,196 npu p = 0,114.

BaxtoBuit MmeTon po6oTn He OyB MOB’I3aHUIA 3 PO3BUT-
koM IXC y 4yosoBikiB, 110 MiATBEPIKYBaI0CS AUHAMIKOIO
KPMBHMX HAKOIMMYEHOI 3aXBOPIOBAHOCTI Ha puc. 6B (j1or-
paHroBuit tect: y2 = 2,192 nipu p = 0,139) i He3HAUHUMU
BiZIMiHHOCTSIMU IMOKa3HMKA Me/[iaH! BUXKUBAHHS (Ta0JI. 4).

V xinok-YJIHA Bi3yanbHi BiAIMiHHOCTI AMHAMIiK1 KpU-
BUX HakomnuyeHoi 3axBoproBaHocTi st I'X i IXC nobpe
BUIHO Ha rpadikax (puc. 7), aje JIOr-paHTOBUI TeCT He
BUSIBUB JOCTOBIpHUX BinMmiHHOCcTel: i ['X x2 = 0,924
nipu p = 0,337, a mst [XC y2 = 1,676 nipu p = 0,195.

Taonauusa 4

The dose of external exposure in men who had
shift work was lower than in those who worked lim-
ited terms without interruption: (30.7 & 33.0) cGy
with n = 57 vs (71.4 + 127.2) cGy with n = 163).
However, the differences between the two groups
were not reliable: Z Kolmogorov-Smirnov was
1.196 at p = 0.114.

The shift work was not associated with the develop-
ment of CHD in men that was confirmed by a dyna-
mics of accumulated morbidity curves on Fig. 6B
(log-rank test: %2 = 2.192 at p = 0.139) and insignifi-
cant differences in the median of survival (Table 4).

In EW-f the visual differences in the dynamics of
accumulated morbidity curves for HHD and CHD are
clearly seen in the graphs (Fig. 7), but the log-rank test
revealed no significant differences: for HHD y2 = 0.924
at p =0.337, and for CHD %2 = 1.676 at p = 0.195.

MepiaHa yacy BuxuBaHHA (poku nicna aBapii) npu po3sutky X Ta IXC B VJIHA yonoBiuoi Ta xiHouoi cTari 3a-

NneXHo Big po60TH BaxTOBUM METOAOM
Table 4

Median survival time (years after the accident) of HHD and CHD development in the male and female EW

depending on presence of the shift work

Cratb Mpaus Baxramu X/ HHD IXC /CHD
Gender Shift work MefjiaHa + cTaHpapTHa nomunka 95 % [l / Cl MepiaHa + cTaHpapTHa nomunka 95 % [il / Cl
median + standard error median + standard error
. Tak / Yes 10,7+1,3 8,1-13,3 157+13 13,1-18,3
Yonosikn / Men Hi / No 5,7+0,7 4,4-7,0 17,707 16,4-19,0
' Tak / Yes 7,7£1,0 5,8-9,6 20,713 18,1-23,3
Kinku / Women Hi / No 107+2,3 6,3-15,1 27+14 19,9-25,5
1,0 1,0
g A g b/B
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PucyHoK 7. lunamika HakonuyeHoi 3axsoptoBaHocti Ha X (A) Ta IXC (B) y xkiHok-VJIHA B nicnaaBapiiitHomy
nepioai 3anexHo Bia po6oTn BaxTamn (NO3HAYKM KPUBUX AK Ha pUC. 6A)

Figure 7. Dynamics of HHD (A) and CHD (B) accumulated morbidity in EW-f during the post-accident period
depending on presence of the shift work (curve markings as in Figure 6A)
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OBI'OBOPEHH/ PE3VYJIBTATIB

Ilepe 3ragyBaHHSI PO IpoOJIeMU, TTOB’SI3aHi 3 J03U-
metpieto mig gac JIHA na YAEC, 3po6uB y cBOiit 10OTTOBIIi
JI. A. Inbin [9] Ha HaykoBili KOH(epeHllii, 1110 Bindynacs
B Kuesiy 1988 porti. He kaxyuu rmpsiMo 1po MOKJIMBI MO-
MWJIKW Y BU3HAYEHHi NOTJIMHYTUX A03 30BHILLIHBOTO OIT-
POMiHEHHS, BiH HAaroJJoCUB Ha HEOOXiAHOCTI 3a0e3nevYeH-
HS B MaliOyTHHOMY aJIeKBaTHOCTI TTOKa3aHb JO3UMETPUU-
ypaxyBaHHSIM TPUUHSTOI MiXHaApOIHOI CUCTEMU ONU-
HUILIb, @ TAKOX BiA3HAYMB BaXJIMBICTh YAOCKOHATIOBAHHS
METOiB PETPOCHEKTUBHOIO BiTHOBJIEHHSI MOIIMHYTHX
03 Y TiJi JIOAVMHM MPU 30BHIIIHBOMY i BHYTPILLIHBOMY
ornpoMiHeHHi. [Tpo oueBUaHMIA TpoBa JO3UMETPUYHOTO
MOHITOPHUHTY, 0cO0JMBO Ha MouyaTkoBomy etami JIHA, i
HEMOBHE OXOIUIEHHS JIiKBiIaTOpiB MTO3MMETPUYHUM
KOHTPOJIeM, TOBOPUThCS B poboTi [10].

IToGiuHO e (pakT miATBEepAKYIOTh OMYyOJIiKOBaHi Ma-
tepiaan KowmiteTy nepxkaBHOi Oe3leku YKpaiHCbKOI
PCP, 3 gxux BuIuIMBa€, 110 B KOJIEKTHBI IpalliBHUKIB
CTaHIIii, SIKi MeIIKaau B MiOHepChKOMY Tabopi «Kazko-
BUii» B TpaBHi 1986, BeJMcs po3MOBU IIPO MOraHUI 10-
3UMETPUIHUI KOHTPOJIb OOCIYyrOBYIOUOTO II€PCOHAIY,
SIKMI BUXOAMB Ha yepryBaHHs [11].

Yepes 25 pokis micias aBapii Ha YAEC, y3arajibHIOI0UN
nocsin JIHA, I.A. JlixrapboB Ta criBaBT. [3] moBigomJs-
10Th, 110 B 1986—1990 pp. B 30-KijOMeTpOBiii 30Hi Ipa-
LI0BAJIA YOTHUPU BEJIMKI He3aneXKHi JO3MMETPUYHI CITyXK-
OU i KiJlbKa MEHIIMX caMOCTiiHuUX cayx0. Lli cmyxxou
NpPaKTUKYBaJIM KapAMHAJIbHO Pi3Hi MiAXOAW A0 OLIHKHU
iHauBigyanbHuX 103 YJIHA, yepe3 Te moBHOTA, SIKIiCTb Ta
HaOifHICTh IXHIX [OO3MMETPUUYHUX JaHUX CYTTEBO
Bimpi3HsIack. AJle TiplIMM 3a Bce OyJIo Te, IO BeJIuKa
yacTMHA aBapiiHUX POOITHMKIB 30BCIM HE MaJla JaHUX
Npo NOMIMHYTY J03Y 30BHILLIHBOTO ONpOMiHEHHs. B Ha-
oMy Bumnanky Tintbku y 238 YJIHA-u (49,3 %) 1a 41
VIIHA-x (30,6 %) Oyau HOKYMEHTOBaHi J0O3M OIl-
pomiHeHHs. [1o30Bi HaBaHTaxkeHHsS B YJIHA He miamo-
PSIAKOBYBAJIMCS 3aKOHY HOPMaJIbHOTO PO3IOILTY i KOJIM-
Banucs y yonoBikiB Bim 0,1 mo 710, a y xiHok — Big 0,1 10
120 cIp. Takuil po3Kua BEJIUYMH MOMIUHYTUX 03 OYB
00YMOBJICHUI TUM, 11O JIFOAM, HABITh SIKIIIO BOHU HAaJie-
JKaJIv 10 OJHIET i Tiei 3K TIpodeciitHOT TPy, MOTJIN OyTH
3amisiHi B JIHA y pi3Hi yacoBi nepioau i Ha pi3Hi TepMiHMN.

ITpoTte He ciim BUKTIOUATH 1 TOMWIKM TO03UMETPil. 3a
nanumu JI. A. Inbina i criBaBt. [12], 61mu3bko 60 % 3Ha-
YEHb IHAUBIAYAJIBHUX 103 Y-BUIIPOMIHIOBAHHS Y POCiHi-
cbkux YJIHA 1986 poky Ha migcTaBi odiliitHUX JaHUX
pI3HUX MiHICTEPCTB i BiTOMCTB, € HEBIpHUMU, OCOOJM-
BO, SIKILIO BUXOASTb 3i CJy>K0 MiHicTepcTBa 060opoHU Pa-
nsgHcbKoro Colo3y.

DISCUSSION

The first mention of the problems associated with
dosimetry during the emergency works at the ChNPP
was made in his report L.A. Ilyin [9] at the scientific
conference held in Kyiv in 1988. Not to mention
directly possible mistakes in determining the absorbed
dose of external radiation, he stressed the need to
ensure the adequacy of dosimetric devices measure-
ment capability for the future and unification of their
scale of measurement, taking into account the accep-
ted international system of units, and also noted the
importance of improving the methods of retrospective
recovery of absorbed doses of external and internal
irradiation by human body. The apparent failure of
dosimetric monitoring, especially at the initial stage
emergency work, and the incomplete coverage of EW
by dosimetric control, is stated in the paper [10].

Indirectly, this fact is confirmed by the published
materials of the State Security Committee of the
Ukrainian SSR, from which it follows that ChNPP
staff, who lived in the pioneer camp «Skazochnoe»
at May 1986, carried on the conversations about
poor dosimetric control of the service personnel
going on duty [11].

In 25 years after the Chornobyl accident, sum-
marizing the experience of emergency works, I.
Lichtariev et al. [3] report that in 1986—1990, four
large and several smaller independent dosimetric
services worked in the 30-km zone. These services
practiced fundamentally different approaches to
the assessment of individual doses in EW, therefore
the completeness, quality and reliability of their
dosimetric data significantly differed. But the
worst thing was that most of the EW had no data at
all about their absorbed dose of external radiation.
In our case, only 238 EW-m (49.3 %) and 41 EW-
£ (30.6 %) had documented radiation doses. Dose
values in EW did not obey the law of normal distri-
bution and ranged in men from 0.1 to 710, and in
women from 0.1 to 120 cGy. Such spread of
absorbed dose rates was due to the fact that people,
even if they belonged to the same professional
group, could be involved in EW at different terms
and for different duration.

However, dosimetry errors should not be exclud-
ed. According to L.A. Ilyin et al. [12] about 60 %
of individual dose values of y-radiation in the
Russian EW worked in 1986, based on official data
from various ministries and departments, are
incorrect, especially if they come from the servic-
es of the Soviet Union Ministry of Defense.
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J1st HeKiabKiCHOI OLIHKM CTYIeHs1 paaialliiilHOro
BBy Ha YJIHA aBTOopu pob6oTu [2] pekoMeHayBaIu
KepyBaTUCSl TAKUMM O3HAKaMM, SIK Mepioj ydacTi B
JIHA, noxkanizauisgs podoumx Miclib 3 YypaxyBaHHSIM
CTyIEeHsl pafialliiiHOi HeOe3MeKu, XapaKTepUCTUKU
YMOB Mpalli Ta po0iT, 10 BUKOHYBAJIUCS, BiTOMYY Ha-
nexHicts YJIHA. I3 nux pekoMeHaaliid BaxkKKUM JJIsT
3MiMICHEHHS ITYHKTOM Oyya JioKaji3alliss po0oYymnx
Micllb 1 XapaKTepucTWKa YMOB TIIpalli, OCKIiJbKHU
oinbuicts YJIHA He Moria mpuragaTu TOUYHI MapLipy-
TH TiepecyBaHHS (HAIIpUKJIIa, BOIl, SIK IIPaBUIO, MOT-
JIM Ha3BaTH TIIbKM MOYATKOBUM i KiHLIEBUM IYHKT Me-
peBe3eHHSI BaHTaXiB i JI0Jeil, eBaKyalil MELIKaHIIiB
MEBHUX HACeJICHUX IMyHKTIB).

IIpodecitina nanexuicte YJIHA B Oinmbmocti BU-
nagkiB oOyMOBJIOBajlla 4yac i Miclle BMKOHaHHS
aBapiiiHuUX poOiT, 0cCOOJMBO 1€ CTOCYBaJIOCs TIpeac-
TaBHUKIB CUJIOBUX CTPYKTYp, SIKi HECIU CIIyXKO0y Ha
YAEC i B [1pum’sti y kBiTHi-TpaBHi 1986 poky. o wiei
kareropii YJIHA Bxoauau Jtoau MOJIOMIIOTO BiKY, 1110
OyJ10 3aKOHOMipHUM SIBUILEM, TOMY IO 1Ii CIY>KOOBIIi
BUKOHYBaJIM IepeBaxkHO (hizMyHy poOOTYy (OXOpoHa
TEPUTOPii CTaHIii B CHELKOCTIOMAax i 3i 30po€ro,
raciHHs TIOXeXi, TpuBaje MaTpyJIIOBaHHS BYJIULb
ITpun’sari Too), IKy HeAOLIEHO OYJI0 JOPYYaTU 0CO-
0aM cTapIInX BiKOBUX I'PYIL.

IIpencTaBHMKM XKiHOYOI CTaTi, 32 BUHATKOM 9 0ci0
(12,0 %), axi 3aiiManucs ne3aKTUBALIEI TePUTOPIil
CTaHIIii Ta HABaHTaXXEHHSIM ITiCKY B TeJIiKONTepU, BU-
KOHYBaJIU JIeTKY ab0 cepeaHbO1 TSKKOCTI (Di3nuHYy po-
60Ty, puuomy 47 % Bim 3arajabHOI YnceabHOCTI YJI-
HA-x mi3znime tpaBHs1 1986 poky. lle BimOunocs Ha
CcepelHiX BeJIMYMHAX TMOTJMHYTUX 103, SKi HaBiTh 3a
HasBHOCTi MOMWJIKU Oyau B YIIHA-X MEHIIMMU, HixX
y yostoBikiB: (22,1 + 22,2) nporu (66,9 + 116,1) cIp.

BUCHOBKU

st 6idpll TOYHOI OLIHKM padialliiHOro BIUIMBY Ha
CEepLEeBO-CYAUHHY CUCTeMy 0ci0, sIKi Opaiu ydacTb B
JIHA na YAEC, crmig He oOMexXyBaTHUCS TiJbKU
MOPiBHSAHHIM €(heKTiB 3 HEONMPOMiHEHUM HacCeIeH-
HsM, aje OpaTh 10 yBaru npodeciiiHy HaJeXHiCTh
VIJIHA, TepMiHu niepeOyBaHHS B 30Hi aBapii i xapakTep
mpatlii.

Yonoiku-YJIHA Bcix nipodeciii mepedyBaiu B 30Hi
pu3uKy po3BuTKy CC3, mpuyomy J1OCTOBIpHUI 3B’ SI30K
po3BuTKy I'X BinzdHaueHO 3i Ci1y>k0010 B CUJIOBUX CTPYK-
Typax, 3 IXC — 3 iHXXeHepHO-TeXHIYHOIO0 TTpodeci€ro i
pobotoro OyniBenbHUKa, a 3 IM — 3 ipodecieto Bois.

Pusuk po3sutky I'X B nepiui 10 pokiB micist aBapii
0yB B 4,6 pa3a BunM y cayxo6osuiB MBC, BB i PA,

For the non-quantitative assessment of the radiation
exposure severity degree on the EW the authors of the
paper [2] recommended to be guided by such features as
the period of participation in emergency work, the loca-
tion of workplaces and taking into account the degree of
radiation hazard, characteristics of working conditions
and performed work, departmental affiliation of EW.
From these recommendations the difficult place to
implement was the location of jobs and the description
of working conditions, as most EW could not remember
the exact routes of movement (for example, drivers, as a
rule, could name only the initial and final point of goods
and people transportation, evacuation of inhabitants
from certain inhabited items).

The EW professional membership in most cases
predetermined the time and place of emergency
works execution, especially this was the case for offi-
cers of MIA, SA and I'T who served at the Chornobyl
NPP and in Prypiat in April-May 1986. This catego-
ry of EW included people of a younger age, what was
a natural phenomenon because these employees
performed mainly physical work (protection of the
NPP territory in special suits and having weapons,
fire extinguishing, prolonged patrolling of Prypiat
streets, etc.), which was impractical to entrust to
senior EW.

Women with the exception of 9 people (12.0 %)
who were engaged in decontamination of the NPP
territory and loading of sand into helicopters, per-
formed light or medium physical work, and 47% of
the total number of EW-f later May, 1986. This was
reflected in the average values of absorbed doses,
which even if they are a mistakable were less in the
women than in the men: (22.1 £ 22.2) versus (66.9 +
116.1) cGy.

CONCLUSIONS

For more accurately assess the radiation effects on
the cardiovascular system of persons who took part
in the emergency works at the ChNPP, it should not
be limited by comparing the effects of unexposed
populations, but to take into account the EW profes-
sional affiliation, the terms of stay in the accident
area and the nature of performed work.

The EW-m of all occupations were in the risk zone of
cardiovascular diseases, and the reliable link of HHD
development was found with service in the MIA, SA
and IT, CHD with the profession of engineer and tech-
nician, and builder, and M1 with the driver occupation.

The risk of HHD development during the first 10
years after the accident was 4.6 times higher among
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siki nipairoBanu B M. [Tpun’aTe i/ado Ha YAEC 3Bu-
YailHUM (HEBaXTOBUM) METOJOM, MOPiBHSHO 3 OCO-
b6amm iHmmMX npodeciii Ta yMOB Tpami. Pusnuk po3s-
ButKy IXC B mepuii 15 pokiB 0yB B 8,2 pa3a BUILLIUM
y ITP, saki npaioBanu B 30-KM 30Hi, B MOPiBHSHHI 3
iHmummu YJIHA, a IM BOpogoBX BChOIo Mepioay
criocTepexXeHHss — B 6,4 pa3za BUILUMM y BOJiiB-
VIIHA, sxi npaiioBanu B 30-KM 30Hi BAXTOBUM Me-
TOIOM.

YV xiHok-YJIHA pusuk po3sutky I'X B mepuri 10
POKIB TTic/IsT aBapii OyB B 2,1 paza HUKYNUM Y THX, XTO
mnpaioBaB y cdepi oOcayroByBaHHS (ITpalliBHUKHU
KYyXHi, TOPTiBJIi, EKOHOMICTH i OyXTajaTepu, 3B’ I3KiBIIi
TOILIO), MOPiBHSHO 3 MPEeACTaBHULISIMU Oyb-sIKOI iH-
mroi mpodecii, a IXC B mepri 15 poxiB mmicis aBapii —
BUIIMM Y JTiKapiB i MeguuHux cectep Ta YJIHA iHmmx
npodeciiiHUX KaTeropiil, sIKi mpaloBaid BaXTOBUM
meToaoM. ZKiHKM, sKi MpalioBaid BaXTOBUM METO-
noM Maiu B 4,8 paza BUILIMI pU3UK PO3BUTKY IM,
HiX Ti XTO MpalloBaB MEBHUI TEPMiH 3 HACTYITHUM
BUBEACHHSM i3 30HU aBapii.
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the officers of the MIA, SA and IT, who stood in
Prypiat and/or at ChNPP and had usual (not shift)
work in comparison with persons of other occupations
and working conditions. The risk of CHD during the
first 15 years was 8.2 times higher in the engineers and
technicians, which worked in the 30-km zone, com-
pared with other EW, and the risk of MI throughout
the observation period was 6.4 times higher in the EW
drivers, who had shift work in the 30-km zone.

In EW-fthe risk of HHD developing during the first
10 years after the accident was 2.1 times lower than
those who worked in the service sector (kitchen,
trade, economists and accountants, communications,
etc.) compared with the representatives of any other
profession, and the risk of CHD developing during
the first 15 years after the accident was higher in med-
ical staff and EW of other occupational categories that
had shift work. Women who worked with shifts had a
4 .8-fold higher risk of MI developing than those who
had limited terms of work with the subsequent with-
drawal from the accident area.
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