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BILJINB PAITAIIIMHOIO 1 HEPAIITAIIIMHUX ®AKTOPIB HA
PO3BUTOK IIIIEMIYHOI XBOPOBU CEPIII B YYACHUKIB
JIIKBIJIAIIIT HACJIAKIB ABAPIT HA YAEC. PE3YJIBTATU
ENUIEMIOJIOTTYHUX TOCJAULKEHD.

MeTa. Bu3HaueHHs pu3nKiB po3BUTKY illeMiYHOT XBOPOOM cepus cepes y4acHuMKiB nikeigauii Hacniakis aBapii (YJIHA)
Ha YAEC 3 ypaxyBaHHAM [03W 30BHillHbOrO OMPOMiHEHHS BCbOTO TifNa, @ TAKOX HepapaiauidHux daktopis (6io-
NOTiYHUX, COLTANbHO-TIrEHIYHMUX, MOBEATHKOBMX).
Marepianu 1 meTogu. 3a faHumMun KniHiko-enigemionoriyHoro peectpy HHLIPM nposepeHo pu3nk- aHanis Ha Koropri
YITHA 1986-1987 p. yonosivoi cTati (8625 ocib, y T.4. 3623 0ci6 3 403aMW 30BHiLIHbOTO ONPOMiHEHHS BCbOrO TiNa).
Mepioa MOHiTOpMHIY 1992-2013 pp. BukopucToByBanacs BHyTPillHA KOHTPOMbHA rpyna 3 fo3amu meHwe 0,05 p.
Pe3ynbrartu. B YJTHA, onpomiHeHux y BiLi fo 40 poKiB, BCTaHOBNEHT CTAaTUCTUYHO AOCTOBIPHi pagiaLiiiHi pusunku pos-
BUTKY ilemMiyHoT xBopobu cepus npu posax 0,15-0,249; 0,25-0,99; 1 Ip i Ginbwe (B go308iit rpyni 0,15-0,249 p
RRY=1,9 (1,2; 3,1), ERR=4,6 (1,5; 14,9) [p"!, EAR=64,2 Bunaakis Ha 1 000 noguHo-pokis, p); y onpomiHeHux y Bili
40 pokis i crapwe — npu go3ax 0,5-0,99 Ip (RRY=1,4 (1,05; 1,81), ERR=0,5 (0,03; 1,1) p!, EAR=30,5 Bunagkis Ha
1 000 nioanHo-poKiB, [p). Bu3HayeHi TakoX CTaTUCTUYHO [OCTOBIPHi PpU3MKM PO3BUTKY JOCNifXYyBaHOi naronorii 3
ypaxyBaHHAM HepafiauinHux dhakTopiB — ManiHHA, HepauioHanbHUX Qi3MYHMX HABAHTAXKeHb, HECMPUATANBUX YMOB
npaui, HasBHMX XBOPOO i iH., NpMYOMy HabiNbL BNAMBOBMMU € BiK i mcMxoeMoLiiiHa nepeHanpyra. PU3nk po3suTky
ilwemiyHoT XBOPOOM cepus y BU3HAYANbHI Mipi 3yMOBNEHWIT HepaaiauinHumm dakTopamu. ToMy Ans OLiHKK BNAUBY
came pagiauiiiHoro dakTopa noTpibeH KOHTPONb NOTEHLINHUX (haKTOPiB 3MillyBaHHA AK Ha eTani hOpMyBaHHA rpyn
MOPiBHAHHSA, TaK i HA eTani aHani3y 3 BUKOPUCTAHHAM, Hanpuknag, metogy MaHTen-XaH3ena.
KniovoBi cnoBa: YopHobunbcbka katactpoda, yyacHWkM NikBigauii Hacnigkie aBapii Ha YAEC, peectpu, iwemiyHa
XBOpo6a cepus, pafialinHi it HepagiauiHi dakTopu, puUsmK.
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Role of radiation and non-radiation factors on the development of coronary
heart disease in the Chornobyl clean-up workers:
epidemiological study results

Objective. The objective of this study was to establish the risks for coronary heart disease in the Chornobyl clean-
up workers with regard to a whole-body external radiation dose and non-radiation (biological, social-and-hygienic
and behavioral) factors.

Materials and methods. Risk-analysis was based on the cohort of the Chornobyl male clean-up workers 1986-1987
(8,625 men, including 3,623 with available whole-body external doses). Data of clinical-and-epidemiological
registry, National Research Centre for Radiation Medicine were used for 1992-2013 monitoring period. We used the
internal control group with radiation doses less than 0.05 Gy.
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Results. Statistically significant radiation risks in the Chornobyl clean-up workers were established for the coronary
heart disease at doses 0.15-0.249 Gy, 0.25-0.99 Gy, 1 Gy and more (dose group 0.15-0.249 Gy RRY=1.9 (1.2; 3.1),
ERR=4.6 (1.5; 14.9) Gy, EAR=64.2 cases per 1000 person-years, Gy); among exposed people aged 40 years and
older - at doses 0.5-0.99 Gy (RRY=1.4 (1.05; 1.81), ERR=0.5 (0.03; 1.1) Gy, EAR=30.5 cases per 1000 person-
years, Gy). Statistically significant risks for the disease under consideration were also identified with regard to non-
radiation factors (smoking, improper physical training, adverse working conditions, diseases etc; age and psychoemo-
tional overstrain were of a particular impact). Non-radiation factors are at most responsible for development of coro-
nary heart disease. For this reason the control of potential confounding factors is required to assess the effect of the
radiation factor both at a stage of comparison groups selection and analysis using the Mantel-Haenszel method.

Key words: Chornobyl accident, Chornobyl clean-up workers, registries, coronary heart disease, radiation and non-

radiation factors, risk.
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Bnacnigok aBapii Ha YAEC no BinoMux (akTopiB pusu-
Ky PO3BUTKY XBOpOO cuUCTeMU KpoOBOOOiry, y T.u.
ilmeMiuyHoi xBopoou cepus [1—2], nomanucs iHuI ¢dak-
TOPU PU3MKY, HacaMIlepe paniauiiiHuii ¢pakTop. Buss-
JIeHHsI poJii pamiauiiiHoro i HepagialiiHUX (haKTOpiB
cepel MPUYMH PO3BUTKY LIi€1 MATOJIOrII y MOCTpaXKaaInux
BHacaigok aBapii Ha YAEC, mpuuuH 3poCTaHHS HEMyX-
JIMHHOI 3aXBOPIOBAHOCTI B MicjsaBapiiHOMY IIepiofi
[3—4] BaxyiMBe AJ1s OLLIHKKA MEIMKO-0i0J0oTiYHMUX Hac-
migkiB aBapiit Ha YAEC, a TakoxX miIst oOTpyHTYBaHHS
npodiTaKTUIHUX 3aXO/IiB.

META POBOTU

BusHayeHHSI pU3UKIB PO3BUTKY illIEMIYHOI XBOpoOU
cepug (IXC) cepen YIIHA na YAEC 3 ypaxyBaHHSIM J10-
31 30BHILLIHBOTO OIPOMiHEHHS BChOT'O Tijla, a TAKOXK He-
pagiauiitHux ¢akTopiB (6i0JIOriYHUX, COLiaIbHO-Tiri€-
HIYHUX, TTOBEIiHKOBUX).

MATEPIAJIN 1 METOAUN JOCJIII2KEHb
IxepeaoM iH¢opmalii € pe3yabraTu KOMILJIEKCHOIO
norinMbJIEeHOTro KiHiKO-eIiaeMioJIoriYyHOTO MOHITOPUH-
Ty, TIPOBEIEHOTO 3a YHi(hiKOBaHOIO MPOrpPaMoI0 KJIiHiKO-
enigemionorivnoro peectpy HHIIPM (KEP). KEP
(¢yHKIIiOHYE Ha 0a3i MOJIKIiHIKM pagialliiHOTO peecTpy
(ITPP) 3 1992 p. BpaxoByroThCsl TOKyMEHTOBAHI iHAMBI-
JIyalbHi 103U 30BHILIIHHOTO OMPOMiHEHHS BCHOIO Tila,
JlaHi ONMUTYBAaHHS PO YMOBU Ipalli, HOOYTY TOIIIO.

UwucenbHicteh koroptu YJIHA 1986—1987 pp. yo-
JIoBiYOi cTaTi cTaHOBUTH 8 525 0cib, y T.u. YJIHA 1986—
1987 pp. 3 iHIMBiAyaJbHUMU 103aMM 30BHILIHBOIO OIl-
pOMiHEHHS BCLOTO Tia — 3 623 vonosik. BinbliicTh
(63,1 %) YJIHA nouanu mpauLioBaTd B 30Hi B KBiTHi-
yepBHi 1986 poky (puc. 1).

Cepenniii Bik YJIHA Ha MomeHT oripomiHeHHS — 37,8
poky, nmpudomy 64,8 % YJIHA 6yau mononire 40 pokiB.
CepenHs 103a 30BHILLIHLOTO OMPOMiHEHHS BChOTO Tijla —
0,254 Ip. CtpyKTypa KOTOPTH 3aJIEKHO BiJ BiKy Ha MO-

A number of new risk factors (among them a radi-
ation one) were added to well known risk factors for
cardiovascular disease, including coronary heart
disease (CHD) as a result of the Chornobyl acci-
dent [1-2]. It is essential to define the role of radi-
ation and non-radiation factors among causes of
diseases in the Chornobyl accident survivors and
reasons of increased non-tumor morbidity since
the accident [3—4]. It is important to evaluate the
biomedical consequences of the accident and sub-
stantiate the respective preventive measures.

OBJECTIVE

The objective of this study was to establish the risks
for coronary heart disease in the Chornobyl clean-
up workers with regard to a whole-body external
radiation dose and non-radiation (biological,
social-and-hygienic and behavioral) factors.

MATERIALS AND METHODS

Results of a comprehensive in-depth clinical and
epidemiological monitoring under the unified pro-
gram of the NRCRM clinical and epidemiological
registry (CER) were applied. CER is functioning at
the Radiation Registry outpatient clinic (RROC)
since 1992. The documented individual doses of
external whole-body radiation, survey data on work-
ing and living conditions etc. are taken into account.

The total number of male clean-up workers of
1986-1987 period is 8625 with 3623 of them hav-
ing available individual whole-body external
doses. Most (63.1 %) clean-up workers had started
their work in the Chornobyl exclusion zone in
April-June 1986 (Figure 1).

Mean age of clean-up workers at the time of
exposure was 37.8 years old with 64.8 % of them
being younger than 40. Average dose due to exter-
nal whole-body exposure is 0.254 Gy. Figure 2
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KsiTeHb TpaseHb I YepseHb-ceprieHb I BepeceHb-rpyaeHb 1987
April May June-August September-December
1986

[AaTta noyatKy y4acrti B JIHA / Date of the first participation in recovery operations

PucyHoK 1. Po3nogin Y/IHA 3 KoropTu aocnia)keHHs 3a AaToio noyatky yyacri B JIHA

Figure 1. Distribution of clean-up workers in study cohort by the date of their first participation in recov-
ery operations
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PucyHoK 2. Crpykrypa koropTtu YJIHA 3anexHo Bij Biky Ha MOMeHT onpomiHeHHA (A) i 403U 30BHiWHbOrO
onpomiHenHa (Bb) (3a panumu KEP)

Figure 2. Structure of clean-up workers study cohort by age at the time of exposure (A) and whole-body
external radiation dose (B) (CER data)

MEHT OIIPOMIHEHHS i JO3W 30BHIIIHBOTO OIMpPOMiHEHHST  shows the cohort structure depending on age at the
BCHOTO Tijla BiZoOpaxkeHa Ha puc. 2 time of exposure and whole-body external dose.
Koropra moctpaxnanux y cucremi KEP € Heon- The cohort of clean-up workers is heterogeneous
HOpIZHOIO 3a YacoM crioctepexkeHHs. Lle obymoBiieHo  asto the time of observation in CER system, which
pi3HOYacHiIcTIO, K BKIoueHHs mocTtpaxnamnx y KEP,  depends on both a different time of entry to the

Tak i BUOyBaHHS iX i3 CUCTEMU MOHITOPUHTY (puc. 3). CER or dropout from monitoring (Figure 3).
3anepion 1992—1995 pp. y KEP 6yino Bkmouyeno 45,4 % In 1992—1995 the 45.4 % of clean-up workers
VJIHA i3 koroptu gociimxkeHHs, 3a 1996—2000 pp. —  from the study cohort were recorded in CER, in

46,1 %. o 2000 p. nepectanu obcrexyBatucsa B [IPP 1996—2000 the 46.1 % of them. As of 2000 the 35 %
35 % YJIHA 3 obaikoBoro ckiamy, a 1o 2005 p. — 48,8 %  ceased to undergo examinations at RROC (by 2005
VJIHA. 3a nmpomixok yacy 3 2009 o 2013 pp. nmpoituuin ~ there were 48.8 %). In 2009—2013 the 39.8 % of
obcrexxeHHs1 xoya 6 pa3 39,8 % YJIHA 3 xoroptu  them were examined at least once. Within entire
npocaimkeHHst. 3a 1992—2013 pp. YJIHA obcrexyBanucss  period of 1992—2013 the clean-up workers were

1o 11 pa3ziB, y cepenHbomy — 4,1 pa3a. examined up to 11 times (4.1 times at the average).

IToka3HMKM 3aXBOPIOBAHOCTI I pU3MKiIB BU3HAYEHIi 3 Incidence rates and risks are calculated based on
ypaxyBaHHSIM METOIMYHUX ITiAXomiB i popmyn, HaBeme-  methodological approaches and formulas given in
HUX y IXepeax [5—7]. [5-7].
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PucyHoK 3. Po3nogin oci6 i3 Koropt gocniaxeHHa 3 ypaxyBaHHAM Yacy BKIOYEHHSA W 4acy OCTaHHbOrO 06-

cTeX<eHHA B cuctemi KEP

Figure 3. Distribution of study cohort members by the inclusion time and time of the last medical exami-

nation in the CER system

VY 3B’3KYy 3 HEOTHOPIIHICTIO CKIamy TMOCTpaXKAaIuX y
JMHaMIlli MOHITOPUHTY, [UTSI pO3paxXyHKiB 3aXBOPIOBAHOCTI
(IR) BU3HAYAIM YMCJIO JIOAUHO-POKIB CIIOCTEPEKEHHSI B
cuctemi KEP. TIpu upomy BuU3Havanacsl cepeaHbOpiuHa
3aXBOPIOBAHICTh Ha MEPiOJi CITOCTEPeXKEHHSI.

71 po3paxyHKy pafialliiHUX pU3UKiB BPaxOBYBaJIOCS
YUCJIO0 JIOIUHO-POKIB Mif pU3UKOM 3 MOMEHTY OMPOMi-
HEHHS, 110 OOYMOBJIEHO CITelM(iKOIO 3aBIaHHS BUSIB-
JIEHHSI 3aKOHOMIipHOCTel BUHUKHEHHST JOCTiIKyBaHUX
3axBOPIOBaHb Iics aBapii. Te, 1110 aOCOJIIOTHI, BiIHOCHI,
aTpUOYTHBHI PU3NKU PO3PaxOBYIOThCS HE 3 ypaXyBaH-
HSIM YHCEIbHOCTI TPyN IMOPIiBHSIHHS, a 3 ypaXyBaHHSIM
yuciaa JIOIUHO-POKIB, BimoOpaxkeHO B MO3HAYEHHSX
(ARY, ATRY, RRY, BinnosigHo [7]). [lo yBaru npuiAHsTI
pe3yabTaTu BCiX eTamiB IepioguyHUX OOCTEeXeHb 3a
1992—-2011 pp. Yuciao moarHO-POKiB i pU3MKOM PO3-
paxoByBaJiocs SIK CyMma iHAMBiIyaJbHUX TIEPioiB Iepe-
OyBaHHS B poKax ITiJl pU3MKOM BiJl ITOYaTKY Aii (pakTopa
PU3KKY 0 MOMEHTY BCTAaHOBJICHHSI 3aXBOPIOBAHHS (IJIsI
3axXBOPiIMX) 200 IO TMMYacOBOTO 3pi3y, 0OpaHOro s
aHaJi3zy (mJs He3axBOpPIAMX); IS BUOYIMX i He3ax-
BOPUIMX YacoM IIil pU3MKOM € Yac 3 MOMEHTY OIl-
POMiHEHHSI, BKJIFOYAIOUYH IIEPioJ] CIIOCTePEKEHHS.

BapianTamu dopmyBaHHS BUOipKU TSI pU3MK-aHAJi3y
0o0paHOro ISl JOCIHiIKEeHHS 3aXBOPIOBAHHSI (HAIPUK-
JlaJ, cTeHOKap/ii), OyJIu He TiTbKU BUKJTIOUEHHS 3aM1CiB
3 BiIMITKOIO “paHillle BCTAHOBJEHE”, OCKIJIbKU PU3UK
yKe peajli3oBaHMId, a TAKOX BUKJIIOUEHHS 3aMUCIiB 3 BU-
nagkaMy iHIIMX 3aXBOPIOBaHb 3 BiAMoBimHOI rpynu (y
JaHomy npukiani e rpyna IXC y minomy), abo kiacy
(cuctemu KpoBooOiry B uinomy). Lle BaxkiauBo s 3a-
Mo06iraHHgI HEKOHTPOJILOBAHOTO BIUTMBY (PAKTOPIiB pU-
3UKY 3aXBOPIOBaHb 3 IPYIM a00 KJIacy Ha pe3yJbTaT pu-
3MK-aHaJli3y OKPEMOro 3axBOPIOBaHHS (CTEHOKapiii),
OCKIJIbKY 3aXBOPIOBAHHS 3 IPYIIM, KJIaCy B 3HAYHiil Mipi
MarTh OJHAKOBI ()aKTOPU PU3UKY.

Because of inhomogeneous content of a cohort of
survivors within survey a number of person-years of
observation in CER system was estimated to calcu-
late the incidence rates (IR). Average annual inci-
dence for observation period was determined here.

The person-years at risk since exposure were
taken into account to calculate the radiation risks.
This approach was stipulated by task specificity i.e.
to establish the patterns of disease development
within post-accident period. Absolute, relative,
attributable risks were calculated based on the
number of person-years not on the number of com-
parison groups, as evidenced by ARY, ATRY, RRY
respectively [7]. The results of all stages of periodi-
cal observations in 1992—2011 were taken into
account. Number of person-years at risk was calcu-
lated as the sum of individual years at risk from the
start point of risk factor effect to the moment of
disease diagnosis (for persons gone sick) or the cut-
off point set for analysis (for not fallen sick). Time
at risk for the dropout cases and not fallen sick peo-
ple was a period since exposure time (including the
observation years).

Excluding the records marked “early diagnosed”
(as risk has been realized) and also excluding the
records of other diseases of relevant group (here
CHD group as a whole), or class (of cardiovascular
disease as a whole) were the sampling alternatives
for risk-analysis of a selected disease e.g. 120 —
angina pectoris. It is important to prevent the
impact of uncontrolled impact of disease risk fac-
tors of disease groups or classes on the result of risk
assay of a particular disease (e.g. 20 — angina pec-
toris), as the diseases from a group or a class to a
considerable extent share numerous similar risk
factors.
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V naHiit poOOTi pe3ysbTaTy pU3MK-aHalli3y BinoOpakeHi
I1s1 rpynu 3axBoproBanb IXC y minomy. fKio y naiieHra
3a(pikcoBaHO OiJTbIIIE OTHOTO 3 BIIEPIE BCTAHOBJICHMX
3aXBOpIOBaHb i3 1Ii€i Tpymnu, TO, BiANOBIAHO O TPUH-
uITiB (hopMyBaHHSI BUOIpKW Mi PU3UKOM, JO aHaIi3y
BKJTIOUAJIOCS TLIbKM 3aXBOPIOBAHHSI, SIKE BUHMKJIIO IIep-
IIMM, a YUCJIO JJUHO-POKIB MiJ PU3UKOM PO3PaXOBY-
BaJIOCSI IO MOMEHTY BUHMKHEHHSI 1IbOI'O 3aXBOPIOBaHHSI.

KoHTponeM M BU3HAUYEHHS palialliiHUX PU3WKIiB
oyJsia yactuHa koroptu YJIHA 3 nozamu <0,05 Ip. Hiar-
Ho3u 3axBopioBaHb y KEP mpencraBiaeHi BianoBigHO 10
MKX-9, Tomy pe3yibratu npeacranieHi B Kogax MKX-
9 i kogax MKX-10.

st 06poOKM I aHaMizy JaHWX BUKOPUCTAHI MaKeTH
nporpam FOXPRO, FORTRAN, STATISTIKA 6.0.

PE3VIJIBTATU

3a mepion 01.09.1992 — 01.03.2013 p. B YJIHA 1986—
1987 pp. yooBivoi cTati (3 mo3aMu i 6€3 103) Ipu 00C-
texxeHHsx y cucteMi KEP 3adikcoBano 8 466 mepBUH-
HO BCTAaHOBJIEHMX XBOpPOO cucteMu KpoBoobiry. ITpu-
YOMY YacCTKU LepeOpoBaCKYJSIPHUX XBOpoOO, rimep-
TOHIYHOI XBOpOOM, Kapaiomiomnarii, aTepOoCKJIepo3y,
IXC cranosinsars, BignmosigHo, 25,1; 23,1; 13,1; 10,3;
9,8 %. Cepen nepBuHHO BusiBieHux IXC (410—414 3a
MKX-9, 120—125 3a MKX-10) mepeBaxae XpoHiuHa
naToJIorisl, IPUUYOMY YacTKa aTepOCKJIEPOTUYHOI XBO-
pobu cepus (414.0 3a MKX 91 125.1 3a MKX-10) cra-
HOBUTH 66,2 %, creHokapaii (413 3a MKX-9, 125.1 3a
MKX-10) — 26,6 %. YacToTa BCiX HasgsBHUX 3aXBOPIO-
BaHb i3 Tpynu IXC 49iTKO 3a1eXNTh BiJ BiKy Ialli€eHTa
Ha MOMEHT oOcTexeHHs (puc. 4 A). Y auHamiui
MOHITOPUHTY 3a(hiKCOBaHO 30ibIIIEHHS YaCTOTU HasIB-
Hux IXC (puc. 4 b).

Our paper is concerned with risk-analysis results
for CHD group as a whole. In patients with a few
newly diagnosed diseases from the specified dis-
ease group then according to the sample selection
principle (sample under risk) only the disease
emerged first was included in analysis. Number of
person-years at risk was calculated for the period
until the occurrence of a disease.

Cohort of clean-up workers with doses <0.05 Gy
were used as a control in radiation risk assessment.
As disease diagnoses in CER are coded in accor-
dance with ICD-9, here we present the results
both in ICD-9 and ICD-10 codes.

FOXPRO, FORTRAN and STATISTIKA 6.0
software were applied for data processing.

RESULTS

Over the period of 01.09.1992-01.03.2013 the 8466
newly diagnosed diseases were recorded in male
clean-up workers of 1986-1987 period (with and
without available dose records) during their medical
examinations in CER. The share of cerebrovascular
diseases, arterial hypertension, cardiomyopathy,
atherosclerosis and CHD was 25.1 %, 23.1 %, 13.1
%, 10.3 %, and 9.8 % respectively. Among the newly
diagnosed CHD cases (ICD-9 codes 410-414,
ICD-10 codes 120-125) chronic diseases are preva-
lent. Share of atherosclerotic heart disease (ICD-9
code 414.0 and ICD-10 code 125.1) is 66.2 %, of
angina pectoris (ICD-9 code 413, ICD-10 code
125.1) - 26.6 %. Share of all diagnosed CHD group
diseases is clearly dependent on patient age at the
time of examination (Figure 4A). Trend of increase
in CHD prevalence was observed (Figure 4B).
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PucyHok 4. Yacrora IXC y nikBigatopis aBapii Ha YAEC 1986-1987 pp. 3anexHo Bif BiKy Ha MOMeHT

o6cTexkeHHn (A) i B npoueci moHitopuury (b)

Figure 4. CHD prevalence among the Chornobyl clean-up workers of 1986-1987 period in relation to age at
the time of medical examination (A) and during the survey (B)
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Papgiauiiini pusuku

Pospaxynku abcomotaux (ARY), arpudbytusHux (ATRY),
BimHocHuX (RRY) pn3ukis, excueciB BimHocHnx (ERR),
excueciB abcomoTHuX (EAR) pusukis [7] po3sutky IXC
3/ilicHeHi Ha naHuX obctexxeHHs YJIHA xapaionorom i
HeBponaTojoroM. Pe3yabrati OLliHKY BIJIMBY PO3BUTKY
IXC (rpymnm 3axBOpIoBaHb Y LiJIOMY), SIKi TIpeICTaBIeHi B
Tabs. 1—3, oTpumMaHi Ha BUOipKax, c(h)OpMOBAHUX Hac-
TYITHUM YUHOM.

Bubipka 1 — gaHi 3 mepBUHHO 3adiKCOBAaHUMM MpPHU
etarrHUX oocrexkeHHsIX y KEP Bumagkamm IXC i mannx
17151 ocid HezaxBopiBIMX Ha IXC Ha MOMEHT OOCTEXKEHHSI.
Hani 3 giarHo3aMu paHillle BCTAHOBJIEHUMU BUMaAKaMu
IXC BuwieHOBaHi, OCKiJIbKM PU3UK 3aXBOPITU BXKE pe-
ajlizoBaHuii. Y BuOipui 1 yacTtka nepBMHHO BCTAHOBJIEHUX
IXC cranoButb 061u3bK0 25 %. Y HesaxBopiBiiux Ha IXC
YIIHA (75 % BuGipiii 1) MOXyTb OyTH TillepTOHIUYHA XBO-
poba abo iHIIII 3aXBOPIOBAHHS CUCTEMU KPOBOODIry, hak-
TOpY pU3NKy sTKux omHakosi 3 IXC. I e Moxe cyTTeBO
BIUIMHYTY Ha pe3yJbTaT OLIHKM padialliiHUX PU3UKIB.

Bubipka 2. I3 yactuHu BuOipku 1 (He3axBOpiBIIMX Ha
IXC) BupaneHi maHi 3 JgiarHO3aMM BCiX 3aXBOpPIOBaHb
CUCTEMU KPOBOOOIrYy, sIKi 3apeeCTpOBaHi Kap1i0J0OrOM.

BubGipka 3. I3 yactuau BubGipku 2 (He3axXBOPIiBIIMX Ha
IXC) BunaneHi gaHi 3 fiarHo3amu 1epeOpOBACKYISIPHUX
3aXBOPIOBaHb, SIKi 3apeeCTPOBaHi HEBPOMATOJOIOM i SIKi
BXOJSITh Y KJIaC XBOPOO CUCTEMU KPOBOOOITY.

Ta6nuusa 1

Radiation risks

Calculations of absolute (ARY), attributive (ATRY),
relative (RRY), excess relative (ERR), and excess
absolute (EAR) risks [7] of CHD were carried out.
They were based on examination results of the
clean-up workers by cardiologists and neurolo-
gists. Results of impact assessment for the CHD
(entire disease group) are presented in Tables 1—3.
Data were obtained on case samples listed below.

Sample 1. Cases of newly diagnosed CHD dur-
ing CER examinations and subjects with no CHD
disease at the time of examination. Cases (data) of
CHD diagnosed earlier were excluded as a risk for
the disease had been realized. Percentage of newly
diagnosed CHD approximates 25 % in Sample 1.
Clean-up workers having no CHD (75 % of
Sample 1) could have arterial hypertension or
other cardiovascular disease risk factors of which
are similar to those of CHD. This can make a sig-
nificant bias in radiation risk estimation.

Sample 2. Part of Sample 1 (subjects with no
CHD diagnosed) with excluded data on all cardio-
vascular disease diagnosed by cardiologist.

Sample 3. Part of Sample 2 (subjects with no
CHD diagnosed) with excluded data on cere-
brovascular disease (class of cardiovascular dis-
ease) diagnosed by neurologist.

BipHOCHi papiauiitHi pusmkmn po3BuTKy iwemiyHoi xBopo6u cepua B yyacHukiB JIHA na YAEC 1986-1987 pp.
npu pi3Hux BapiaHTax enimiHauii MoxnuBux dakTopiB 3milwyBaHHA Ha cTapii popmyBaHHA BUGiIpKM (rpy6i i

CKopurosaHi no metoay MaHTten-XaHsena)
Table 1

Relative risks of coronary heart disease in the Chornobyl clean-up workers (1986-1987 period) with differ-
ent options to eliminate possible confounding factors at the stage of sampling (crude and adjusted using the

Mantel-Haenszel method)

Ro3a, 'p / Dose, Gy BuGipka 1 / Sample 1

BuGipka 2 / Sample 2

BuGipka 3 / Sample 3

< 0,05 (koHTponb/control) RRY(95%Cl) p<

RRY(95%Cl) p<

RRY (95 % Cl) p<

0,05-0,09 0,83 (0,57; 1,2) 1,1(0,2; 5,0) 1,1(0,6; 2,0)
1,2(0,8; 1,8)*
0,10-0,24 0,79 (0,6; 1,3) 0,9 (0,6; 1,3) 1,0(0,8; 1,3)
1,44 (1,03, 2,0)* 0,05*
0,25-0,49 0,78 (0,8; 1,2) 0,9(0,8; 1,2) 1,1(0,8; 1,5)
1,25(0,9; 1,75)*
0,50-0,99 1,23 (0,83; 1,83) 1,2(0,9;1,7) 1,4(1,0; 2,0) 0,1
1,51 (1,02; 2,2)* 0,05
1+ 1,1 (0,54; 2,24) 1,6 (0,9; 2,6) 1,8 (1,1; 3,00 0,05

1,7 (0,95, 3,1) 01*

2,1(1,2;38)* 0,05 *

lpuMiTka, * Ta KypcUB — CKOPUrOBaHi BiHOCHI pu3nku no MaHTen-XaH3eny 3 ypaxyBaHHsIM MOXJIMBOIO BMBY Biky H2 MOMEHT 06CTEXEHHS! sk pakTopa “3MiLLyBaHHS”
Note, * and italic type — Mantel-Haenszel adjusted relative risks with regard to possible effect of age at the time of examination as a confounder
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Ta6auusa 2

BigHocHi papiauinHi pusuku po3BuTKy iwemiyHoi xBopo6u cepus B yuyacHukis JIHA Ha YAEC 1986-1987 pp.,
onpomiHeHux y Bili o 40 pokiB, npu pi3Hux BapiaHTax enimiHayii moxknuBux akropie 3mMilyBaHHA HA cTagii

thopmyBaHHA BMGipKK
Table 2

Relative risks of coronary heart disease in the Chornobyl clean-up workers (1986-1987 period) exposed
under 40 of age, with different options to eliminate possible confounding factors at the stage of sampling

Ro3a, 'p / Dose, Gy BuGipka 1 / Sample 1

Bubipka 2 / Sample 2

BuGipka 3 / Sample 3

< 0,05 (koHTponb/control) RRY (95 %Cl) p<

RRY (95%Cl) p<

RRY (95 % Cl) p<

0,05-0,09 1,01 1,4(0,4; 4,4) 1,3(0,5; 4,0)
0,10-0,24 14(0,9; 2,2) 1,5(1,0;2,2) 0,1 1,7(1,1:2,7) 0,05
0,25-0,49 1,4(0,8; 2,4) 16(1,0;2,7) 0,05 1,9(1,2;3,1) 0,01
0,50-0,99 1,3(0,5; 3,1) 1,3(0,5: 3,2) 1,5 (0,6; 3,8)

1+ 2,2 (0,8; 6,4) 2,8(1,1;7,0) 0,05 3,2(1,3;7,8) 0,01

Ha BuGipui 1 a1a xoroptu YJIHA B 1inomy it cyoKo-
TOPTH, OIPOMiHEHMX Y Billi 1o 40 pokiB, ITpu aHaJi3i He
BU3HAUEHO CTaTUCTUYHO AOCTOBIpHMX BiITHOCHHUX pU-
3WKiB TIpU OILiHII BIUIMBY pafdialiiiiHoro ¢akrtopa Ha
po3ButTok IXC (ta6a. 1, 2). Ha Bubipui 3, mi1s1 Koroptu
VJIHA B uiJiloMy CTaTUCTMYHO AOCTOBipHi pamialliiiHi
pu3uku Bu3HaveHi mpu go3ax 0,1 Ip i 6inbiie. s or-
poMiHeHuX Y Billi 10 40 poKiB CTaTUCTUYHO JOCTOBIpHi
paniauiiiHi pu3uku Bu3HavyeHi npu go3ax 0,1 Ip i 6iibiie
Ha BuOipkax 2 i 3, mpuuyomy Ha BHOIpIIi 3 cTaTUCTUYHA
JIOCTOBIPHICTh 10303aJI€KHOCTI MPOSIBIeHA OiIbII YiTKO.
BiacyTHIiCTh CTaTMCTUYHO TOCTOBIPHUX PU3UKIB IMPU J0-
3ax 0,5—0,99 Ip ckopiln 3a Bce 00yMOBJIeHA BILUIMBOM
HEKOHTPOJIbOBAaHUX CYITYTHIX (paKTOPIiB.

IIpn iHmIOMYy BapiaHTi yrpyrnyBaHHS IO H03i (mJs
BUOipKY 3) oTpUMaHi Iesiki yTouHeHHs (Taout. 3).

Pesynsratu (Tabs. 3), sSKi OTpMMaHi IpY BapiaHTi yrpy-
MyBaHHS OiTBII JeTaabHOTO B Aiarma3oHi mo3 mo 0,25 Ip, i
Oiyb1I yKpymHeHoro B aianasoHi 0,25—0,99 Ip, yrouHeHo,
110 CTATUCTUYHO JOCTOBIpHI pamialliiiHi pU3MKUA BU3HA-
YeHi mpu A03ax 30BHILIHLOTO OMPOMiHEHHS BChOIO Tija
0,15 Ip i 6inbue; npu posax 0,25—0,99 Ip pamiauiiiHuii
PU3UK BUSBUBCS CTaTUCTUYHO AocToBipHUM. lle cBin-
YUTh, 110 BUITAAAHHS CTATUCTUYHOI JOCTOBIPHOCTI MpU
no3ax 0,25—0,49 Ip (tada. 1), a6o 0,5—0,99 Ip (tabna. 2)
MOXJIMBO OOYMOBJIEHO BILTMBOM BUIIaIKOBOCTI.

Jesiki yTOUHEeHHST BEJIMYMHU M CTAaTUCTUYHOI 3HAYM-
MOCTi “TpyOuXx” BiTHOCHMX PU3MKiB BU3HAUYEHI ITPU PO3-
paxyHKax BiITHOCHMX PU3MKIB 10 MeToay MaHTen-XaH-
3e/a 3 ypaxyBaHHSM MOXJIMBOIO BIUIMBY BiKy Ha MO-
MEHT OOCTEeXKEHHSI SIK IOTEHLiHOro (akTtopa 3Milly-
BaHH (B Ta0.. 1 i 3 HaBeJAeHi KypCUBOM).

Hnsa YJIHA, onpomiHeHux y Biui 40 pokiB i cTapiue,
CTaTUCTUYHO JOCTOBipHI padialliiiHi pu3MK1 OTpUMaHi

No statistically significant relative risks for the
impact of radiation factor for IHD development
were found in Sample 1 from the clean-up workers
cohort as a whole and subcohort of subjects exposed
under age 40 (Tables 1, 2). In Sample 3 from the
clean-up workers cohort as a whole the statistically
significant radiation risks were determined at doses
0.1 Gy and more. For those exposed under 40 years
of age the statistically significant radiation risks were
estimated at doses 0.1 Gy and more in Samples 2
and 3, whereas in Sample 3 a statistically significant
dose dependence was most evident. Lack of statisti-
cally significant risks at doses 0.5—0.99 Gy is prob-
ably caused by the impact of confounding factors.

Alternative dose groupings (for Sample 3) provid-
ed some modification of the results (Table 3).

According to the results (Table 3) received under
the alternative more detailed grouping in dose
range under 0.25 Gy and less detailed in dose
range of 0.25—0.99 Gy the statistically significant
risks were clearly established for the whole-body
external radiation doses 0.15 Gy and more; there
was a statistically significant radiation risk at doses
0.25—0.99 Gy. This suggests that the loss of statis-
tical significance at doses 0.25—0.49 Gy (Table 1)
or 0.5—-0.99 Gy (Table 2) might be accidental.

"Crude" relative risk values and statistical signif-
icance have been adjusted in relative risks calcula-
tions using Mantel-Haenszel method with regard
to possible effects of age at the time of examination
as a potential confounder (italics types in Tables 1
and 3).

Statistically significant risks were obtained at
0.5-0.99 Gy doses for the clean-up workers
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Ta6auusa 3

Papiauinni pusuku (BigHocHi, abcontoTHi ekcuecu) po3sutky IXC B VIHA Ha YAEC 1986-1987 pp. (Ha BMbipui 3;

iHWwwit BapiaHT yrpynyBaHHA fo3 y aianasoni 0,1-1 p)
Table 3

Excess relative and excess absolute radiation risks of coronary heart disease in the Chornobyl clean-up work-
ers of 1986-1987 period (Sample 3, alternative dose grouping in 0.1-1 Gy dose range)

Dosa, I'p / Dose, Gy
<0,05

Koropra B uinomy
Cohort as a whole

Onpowmineni y Bili 10 40 pokiB
Exposed at the age under 40

(koHTpONb/control) RRY p< ARY# ATRY# RRY p< ERR EAR##
(95 % ClI) (95 % Cl) rp'/Gy!
0,05-0,09 1,1(0,5; 2,2)
1,2(0,8:1,8) 18,3 45 1,3(0,5;3,9) 47
0,1-0,14 1,02 (0,8; 1,2)
1,4(0,8;2,2) 18,3 45 1,3(0,7; 2,5) 2,7(0,3; 25,9)
0,15-0,25 1,1(0,8; 1,4)
1,5(1,03;22)* 0,05* 26,3 12,5 1,9(1,2;3,1) 0,05 4,6 (1,5 14,9) 64,2
0,25-0,99 1,6 (0,9; 1,6)
1,34 (1,0; 1,8)  0,05* 24,8 11,0 1,8(1,1;29) 0,05 1,8 (1,1; 3,0) 25,3
1+ 1,8 (1,1; 3,0 0,05
2,1(1,2;3,8) 0,05* 444 30,6 32(1,3;78 0,05 1,4(1,1;1,9) 19,8

Mpumitka, # — Ha 1000 Nio.-pokis
## _ na 1000 niop-pokis, Mp™!
Note, # — per 1000 PY
#* _ per 1000 PY, Gy

npu go3ax 0,5-0,99 Ip; y nopiBHsaHHi 3 YJIHA 3 no3a-
mu Mmenme 0,05 Ip RRY=1,4 (1,05; 1,81), a B
nopiBHgHHI 3 rpymoio MeHIIe 0,1 I'p — RRY=1,3 (1,02;
1,75).

Hepanianiiini pakropu

Pusuk-aHaniz CBiIUUTb IIPO BIpPOrigHUIA BIUIUB
0i10J10TIYHUX, MOBEIIHKOBUX, COILIiaJbHO-TITi€HIYHUX
(akTopiB Ha hopmyBaHHs [XC.

BigznauyeHo, 1o Haibinbmmid BIMB Ha yactoty IXC
00yMOBIIeHMIA BiKOBUMM 3MiHamn. Tak, dacrora IXC,
3aikcoBanux y KEP, y Bikosiii rpymi 55—59 pokiB
MOpPiBHSHO 3 45—49 piyHrMU Oisibla Ha 273 BUIAAKIB Ha
1 000 MroAMHO-POKiB, TOOTO LIOPOKY 301IbIIYETHCS ITPUO-
Jym3Ho Ha 27 BumankiB Ha 1 000 oci0d, BigmosigHo, (puc. 3
A). Y opiBHSIHHI, pafialiliHuii aOCOMIOTHUM PU3KK Y 10-
30Bii rpymi 0,05—0,09 Ip (cepennsa 0,07 Ip) ctaHOBUTH
18,3 Bunaaky Ha 1 000 jronrHO-pOKiB, a B A030Biil Irpymi
0,25—0,99 Ip (cepents 0,43 Ip) — 24,8 Bumaaxy Ha 1 000
JIIOIUHO-POKIB (Tab:. 3), TOOTO, MpU 30iIbIIEHHI 1031 HA
10 cIp abcomoTHUIT pU3MK 30iIbIIYETHCS Ha 1,8 BUMaaky
Ha 1 000 mommHO-pokiB (10* (24,8—18,3)/(43—7)).

B yuachHukiB JIHA 3 HecnpusITIMBUMU YMOBaMM TIpaLii
B MHUHYJIOMY (HEPBOBO-TICUXiYHOIO MepeHarpyrow, ¢i-
3UYHUMU (akTopamu (IIyM, BiOpallis, HepamialiiiHe
BUIPOMiHIOBaHHSI TOLIO) 3aXBoploBaHicTh HA IXC, Bipo-
rigHo Bulla, Hix B YJIHA, s1Ki Majqu B MUHYJIOMY CIIpU-

exposed at age 40 and older compared to the clean-
up workers with doses under 0.05 Gy, namely the
RRY=1.4 (1.05; 1.81), and RRY=1.3 (1.02; 1.75)
in doses less than 0.1 Gy.

Non-radiation factors

Risk-analysis indicates to likelihood influence of
biological, behavioral and social-hygienic factors
on CHD development.

There is a greatest impact of age-related changes
on CHD incidence. So, in the age group 55—59
compared to that 45—49 the prevalence of coro-
nary heart disease recorded with CER is 273 cases
per 1000 person-years higher, i.e. the annual
increase approximates 27 cases per 1000 persons
(Figure 3A). For comparison, the absolute risk in
dose group 0.05—0.09 Gy (mean 0.07 Gy) is 18.3
cases per 1000 person-years, in dose group 0.25—
0.99 Gy (mean 0.43 Gy) — 24.8 cases per 1000
person-years (Table 3). Thus, as dose increases by
10 cGy the absolute risk is growing by 1.8 cases per
1000 person-years (10* (24.8—18.3)/(43—7)).

In clean-up workers with adverse working condi-
tions in the past i.e. neuropsychic overload, physi-
cal factors (noise, vibration, non-radioactive emis-
sion etc.) the IHD incidence might be higher than
that in workers with favorable working conditions
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STJAWBI YMOBM Tpalli, i Jiama30H CTaTUCTUYHO JOC-
TOBIPHMX BiIHOCHUX PU3MKiB CTAHOBUTH 1,3—2,5.

EMouiitHa nepeHanpyra cripusi€ 30UIbLIEHHIO YaCTOTU
IXC. BignocHi pusuku 3axBoproBaHocTi Ha IXC cepen
oci0, sKi mepedyBaloTh a00 MepedyBaii B yMOBax CTpecy
yepes MOCTiliHI KOH(MIIKTHI cCUTYyallil Ha poOOTi YU B PO-
JINHI, Y 3B’I3Ky 3i 3MiHOI0 TIpodecii, MOpaTbHOIO He3a-
JIOBOJIEHICTIO pOoOOTOI0, € CTATUCTUYHO JOCTOBIpHUMH 3
Jiama3oHoM 3HadeHb 1,7—4,5.

B yuacHukiB JIHA, siKi nansiTh, IOpiBHSIHO 3 TAMU, XTO
He TTaJINTh i HIKOJIM He MajnB, 3axXxBopioBaHicTh Ha IXC
Buia B 1,9 paza, y TUX, XTO KypUB y MUHYJIOMY — B 1,6
pasa.

®diznuHa IepeHarpyra 1mo3a poOoTOIO ITiIBUIIYE Yac-
toty IXCy 2,5, aie mpu BiICYTHOCTI peTyIsIpHUX 3aHSITh
¢iznuHuMu BpaBamu — y 1,7 pasa.

36inpmenHo (B 1,2—2,7 paza) 3axBoproBaHocTi Ha [XC
MOXYTb CIIPUSITU €HAOTEHHi (haKTOpU PU3KKY, SIKi BimoO-
paxarThCsl B HAsIBHUX 3aXBOPIOBaHHsIX. Bu3HayeHi cra-
TUCTUYHO TOCTOBIpHi pu3uKku po3BUTKY IXC y ocib XxBopux
Ha rinepToHiuHy XxBopoOy (I'X), 1epedpoBacKy/IsIpHy Ma-
tosorito (LIBX), arepockiiepos, mykpoBuii aiadet (LII),
OXXUMPIHHS, 3aXBOPIOBAHHS IIMTONONIOHOI 3ao3u (31113),
HercnxoTnuHi ncuxiydi nopyieHHsa (HITIT) ta in. [Jiama-
30H 3Ha4YeHb BiAMOBITIHUX BiAHOCHUX PU3UKIB — 1,2—2,7.

YV tabnuui 4 HaBeneHi Y4aCcTOTU 3YCTPiyalibHOCTI Hai-
OLIbLI YaCTUX CIIOJYyYE€Hb 3aXBOPIOBaHb, SIKi 3adiKco-
BaHi B Mali€HTiB 3 nepBMHHO BusBaeHuMu IXC. 3 ma-

in the past. The statistically significant relative risk
range is 1.3—2.5 here.

Emotional overload results in increased preva-
lence of coronary heart disease. There are statisti-
cally significant (1.7—4.5) relative risks of CHD
morbidity among people who are or were under
stress through the permanent conflict situations at
work or in the family due to job change or dissatis-
faction with work.

CHD incidence among the smoking clean-up
workers compared to non-smokers and those who
never smoked was 1.9 times higher, in ex-smokers
is was 1.6 times higher.

Physical stress outside the workplace results in
CHD prevalence increase in 2.5 times, while lack
of regular physical training in 1.7 times.

Endogenous risk factors may contribute to an
increase (1.2-2.7 times) in CHD incidence.
Statistically significant risks of CHD were estimat-
ed among patients with arterial hypertension
(AH), cerebrovascular disease (CVD), atheroscle-
rosis, diabetes mellitus (DM), obesity, thyroid dis-
eases, non-psychotic mental disorders (NPMD)
and others. Relative risks fall in the range from 1.2
to 2.7.

Table 4 shows frequency of occurrence of the
most common combinations of diseases observed
in patients with newly diagnosed CHD. From this

Ta6nuus 4
Hain6inbw yacTi cnosiyyueHHA HasBHUX 3axBopiloBaHb B YJIHA, y AKUX Bnepue BCTaHOBNEHA iwemiyHa xsopoba
cepus
Table 4
Most common disease of in clean-up workers with newly diagnosed coronary heart disease
Cnonyyenns LBX, I'X, atepocknepo3y, oxupinua, LA, 33, HMN %
Combination of CVD, AH, atherosclerosis, obesity, DM, thyroid disease, NPMD
He 3adikcosani LIBX, X, atepocknepos, oxmpinHs, LU, 3LL3, HIM 37,2
No CVD, AH, atherosclerosis, obesity, DM, thyroid diseases, NPMD recorded
LIBX / CVD 12,1
LIBX, atepocknepos / CVD, Atherosclerosis 10,5
X/ AH 94
LIBX, X / CVD, AH 73
LIBX, X, atepocknepo3 / CVD, AH, atherosclerosis 5,0
HMM / NPMD 2,3
LIBX, arepocknepos, HIM / CVD, Atherosclerosis, NPMD 1,3
X, oxupiHHs / AH, obesity 1,1
3LL3 / thyroid disease 1,0
LIBX, HMM /CvD, NPMD 1,0
LBX, Lz / CvD, DM 1,0
IHwi cnonyyenns LIBX, X, atepockneposy, oxupinnxg, LU, 3LLU3, HIM 11,4

Other combinations of CVD, AH, atherosclerosis, obesity, DM, thyroid diseases and NPMD
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TepianiB Taba. 4 BuaHo, wo L[BX, I'X, atepockiepo3s i
HIIIT — Hai6iabll MOIIMPEHUN 3 LbOro IEperiky
KOMILJIEKC 3aXBOPIOBaHb y OCi0 3 MEpBUHHO BUSIBJIC-
Hoto IXC.

Ha ocHOBi ekcleciB CTaTUCTUYHO TOCTOBipHUX
BinHocHuX pu3ukiB (RRY-1) y mepiiomy HaGIMKEeHHI
OIIIHIMO BHECOK pafiaiiifHoro i HepamialiifHUX (ak-
TOpiB y pu3uk po3ButKy IXC. Halibinpmuii BIiMB Ha
po3Butok [XC maroTh nocTapiHHs (BiKk HA MOMEHT ycTa-
HOBJIEHHS 3aXBOPIOBAHHSI) Ta HETaTUBHI MICUXOEMOLIiH1
daxropm (yacTi KOHMIIKTHI cUTYyallii Ha poOOTi Ta ITO-
OyTi, cTpec y 3B’SI3KY 3i 3MiHOIO Miclisl pOOOTH UM TIPO-
(becii, iHIII MPUIMHU TICUXOEMOLIITHOI TTepEHAIIPYTH).

Tak, y 40—49-piunux YJIHA npoBigHuUM ¢aKkTo-
poM pu3uky po3BUTKy IXC € mcumxoeMoniiiHi ¢ak-
TOPU, YaCTKa SIKUX Yy CTPYKTYPi YMHHUKIB CTAHOBUTH
32 %, yacTka Biky — 22 %, HasBHicTb ['X, rimepxo-
necrtepuHeMmii, oxupinus, L, 3113 — no 15 %, no-
BeIiHKOBI ¥ iHWI (akrtopu pusuky — 24 %, nos3u
30BHIIIHLOTO OMNMpPOMiHeHHS B pgiamazoHi 0,25—
0,9 Ip—-7%.

VY crapuiiit Bikosiit rpymi (60 pokiB i crapiie) BHECOK
BiKy CTaHOBUTb 53 %, eMOLIiiIHO HeraTUBHUX (PaKTOPiB —
19 %, no3u 30BHIIIHBLOIO ONMPOMIHEHHS B Jiara3oHi
0,25-0,99 Ip — 4 %.

CtpyKTypy BILIuBY Ha po3BUTOK IXC cTaTUCTUYHO
JocToBipHuUX ¢akTopiB pusuky B YJIHA y Biui
50—59 pokiB Ha MOMEHT OOCTEXKEeHHS IMPUBEACHO Ha
puc. 5.

HagBHi Ha MoMeHT yctaHoBieHHs IXC xBopobu, y TO-
My amcii arepockiepos, LIBX, I'X, CJI ta iH., 3 ypaxy-
BaHHSIM BiIMOBITHUX CTAaTUCTUYHO OOCTOBIpHUX DPHU-
3UKiB 0OYMOBIIOIOTh CYTTEBY YACTKYy Y CTPYKTYPi UMH-
HUKIB pU3UKY. AJle OCKiJIbKU € TICHUI 3B’S130K TOIIMPE-
HocTi atepockiepody, LIBX 3 Bikom, Lii xBopoOu He
BKJIIOUEHI B PO3paxXyHOK CTPYKTYPU BHECKiB YMHHUKIB
PU3UKIB.

BigzHauuMmo, 110 Oijiblie TPETUHM 3i CTATUCTUYHO
JTOCTOBIpHUX (PAKTOPiB pUBUKY € (paKTOpaMH, HETaTUB-
HUI BIUIUB SIKMX MOXHa 3HU3UTU KOPUTYBaHHSIM CIIO-
co0y XUTTS (BiIMOBOIO BiJ MajliHHS, pallioHasi3allielo
pexuMy (i3MYHMX HaBaHTaXKe€Hb, KOpUTyBaHHsIM AT,
PiBHSI XOJIECTEPUHY TOIO).

Hapeneni undpu Hanexarbh TiIbKU A0 KOHKPETHUX
CYKYITHOCTe! BpaxoBaHUX (DaKTOpiB pU3MKY. AKIo Bpa-
XOBaHi (paKTOpu PU3UKY YTBOPIOIOTH CHCTEMHY CY-
KYITHICTh, TO CTPYKTYypa PU3HKIB, sIKa BU3HAYEHA TAKUM
YUHOM, y MeplIoOMy HaOJMXKEeHHi BimoOpaxkae 3ako-
HOMIpHOCTi (hopMyBaHHS IOCIiIKyBaHOI (DOpMU TaTo-
Jiorii. Takuit minxin € rpydouM KOMIJIEKCHUM aHaJli3oM 3
ypaxyBaHHSIM i30J1bOBAaHO BpaxOBaHUX UMHHUKIB.

table it is evident that cerebrovascular disease,
arterial hypertension, atherosclerosis and non-
psychotic mental disorders is the most common
combination in the above-mentioned people.

Based on statistically significant excess relative
risks (RRY-1) we estimate in the first approxima-
tion the contribution of radiation and non-radia-
tion factors to the risk of CHD. Aging (age at the
disease diagnosing) and negative psycho-emotion-
al factors (conflict situations at work and at home,
stress due to job or occupation change etc.) have
the greatest impact on the development of coro-
nary heart disease.

Thus, major risk factors for CHD in the clean-up
workers aged 40—49 are the psycho-emotional ones
(32 % among all). Contribution of other risk fac-
tors, such as are age is 22 %, of arterial hyperten-
sion, hypercholesterolemia, obesity, diabetes melli-
tus, and thyroid diseases is up to 15 %, of behavioral
and other risk factors — 24 %, of the whole-body
external radiation (0.25—0.99 Gy doses) — 7 %.

In the elder age group (60 years and older), the
contribution of age is 53 %, of negative emotional
factors — 19 %, of external radiation exposure
(0.25—-0.99 Gy doses) — 4 %.

Figure 5 shows the influence of statistically sig-
nificant risk factors on coronary heart disease
among clean-up workers aged 50—59 at the time of
examination.

With regard to the relevant statistically signifi-
cant risks the atherosclerosis, cerebrovascular dis-
eases, hypertension, diabetes and other diseases
available at the time of diagnosing IHD make con-
siderable contribution to the structure of risk fac-
tors. Since prevalence of atherosclerosis and cere-
brovascular disease is age-related, these diseases
were not considered in the structure of risk factors.

It should be noted that a negative impact of more
than one third of statistically significant risk factors
can be reduced by lifestyle modification i.e. smok-
ing cessation, optimizing of physical activity, man-
agement of arterial hypertension (blood pressure
stabilizing), correction of hypercholesterolemia etc.

Values and figures presented here are restricted
to the particular set of risk factors. If there is a
systemic set of risk factors, the structure of risks
in the first-order approximation reflects the
pathogenetic mechanism of the disease under
investigation. Such an approach is a rough com-
plex analysis based on factors considered sepa-
rately.
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McuxoemoliiiHa nepeHanpyra
Psycho-emotional overload
22%

®i3uyHa nepeHanpyra B nobyrti
Physical overload at home

NaniHHA

Smoking

4%

3HeBara iskynbTypoto
Lack of physical training
4%

HasgHicte IX, LI, xBopo6 U3
Arterial hypertension, deabetes mellitus, thyroid disease
10%

5%

HecnpuaTnisi ymoBM npaui

adverse working conditions
“ \7

[lo3a 30BHilWHbOro onpomiHeHHs 0,25-0,99 Ip
Whole-body external dose 0.25-0.99 Gy
4%

Bik Ha MOMeHT o6cTexeHHs 50-59 pokis
Age at the time of examination 50-59 years
46%

PucyHok 5. CtpyKrypa i Baromictb CTaTuCTU4HO AOCTOBIPHMX YNHHMKIB PU3NKY PO3BUTKY iIeMiyHOT
XBOpo6u cepusa B yyacHukis JIHA 1986-1987 pp. yonosivoi crari 3 fo30t0 onpomiHeHHs 0,25-0,99 Ip

(Bik Ha MOMeHT o6cTexkeHHA 50-59 pokiB)

Figure 5. Structure and percentage of statistically significant risk factors of coronary heart disease in male
clean-up workers of 1986-1987 period (0.25-0.99 Gy radiation dose, age 50-59 at the time of medical

examination)

TakuM 4YMHOM, 3a JAaHWUMM ITOIVIMOJIEHOTO KJIiHiKO-
emigeMionoriyHoro MoHitropuHry s YJIHA 1986—1987
pp. 4YOJOBIYOI CTaTi BCTAHOBJIEHI CTATUCTUYHO J0OC-
TOBipHi pamiaiiiiHi pu3uku po3BUTKy IXC mpu mozax
30BHIIIHBOTO ONpOMiHeHHs Bchoro Tiia 0,15 Ip i 6iab-
11I€, a TAKOX CTaTMCTUYHO AOCTOBIpHI HepadialiiiHi pu-
3UKM TIpM BpaxyBaHHi O0i0JOTiYHMX, COLiaJIbHO-
TirieHiYHUX, TTIOBEAiHKOBUX (paKTOPiB.

Pusuk po3Butky IXC y Bu3HayaiabHiil Mipi 3yMOBIIe-
HUI HepajialiiHUMKU ¢daKkTopaMu, IO YCKJIAJHIOE
OILIIHKY BIUTMBY caMe pafiailiifHoro ¢akropa; IIp1 HeoJI-
HOPIZHOCTI JO30BUX I'PYII TTOPiBHSIHHS 3a HepadialliiH1-
MU YMHHUKaMM “TpyO0i” pamiallifiHi pU3WKU OLIiHIOIOTh
3MilllaHMK BIIMB pafialliiiHOro pakTopa Ta iHIIMX €K30-
TeHHMX i eHmoreHHUX “dakTopiB 3mimryBaHHsa”. Tomy
JOLITLHO 3am00iraTy LIbOMY Ha eTarti (popMyBaHHS 1030~
BUX I'pyT MTOPiBHSIHHS i Ha eTarli aHaji3y 3a JOIOMOTOIo,
HaMnpuKJiaa, KOPUTyBaHHS padialliliHUX PU3MKiB IO Me-
toay Manten-Xansena. [lo rpyoMM BiZHOCHUM pPU3U-
KaMm, 0e3 3aCTOCYBaHHSI Mep M0 KOHTPOJIIO MOTEHIUIMHIX
(hakTOpiB 3MilllyBaHHS, XapaKTepPUCTUKA 10303aJeXK-
HOCTi MO€e OyTM HEMOBHOIO a00 MOMMJIKOBOIO.

BUCHOBKU

1. 3a pe3yapTaTaMu MOTJANOJIEHOTO KIiHiKO-€eMiaeMio-
JoriyHoro MoHitopuHry B YJIHA 1986—1987 pp. do-
JIOBi4Oi cTaTi, ormpoMiHeHUX y Bili 10 40 pokiB, BcTa-

Thus, based on in-depth clinical and epidemio-
logical monitoring of male clean-up workers
(1986—1987 working period) the statistically sig-
nificant risks of CHD development were estab-
lished at whole-body external doses 0.15 Gy and
more, as well as statistically significant non-radia-
tion risks with biological, social-hygienic and
behavioral factors taken into account.

Risk of coronary heart disease is largely due to
the non-radiation factors, making it difficult to
assess an effect of radiation one. In heterogeneous
dose groups compared by non-radiation factors,
the "crude" radiation risks are used to assess the
combined effect of radiation factor and other
exogenous and endogenous "confounders”. Hence
it is advisable to avoid that at the stages of dose
grouping under comparison and analysis using the
Mantel-Haenszel method. Dose-dependence
characteristics based on crude relative risks may
occur incomplete or inaccurate if no measures to
control the potential confounding factors are
applied.

CONCLUSIONS

1. On the data of in-depth clinical-and-epidemio-
logical monitoring in male clean-up workers of
1986—1987 period exposed under 40 years old the
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HOBJIEHI CTaTUCTUYHO AOCTOBipHi pamialliiiHi pU3UKU
po3Butky IXC npu 1o3ax 30BHIIIHLOIO OINPOMiHEHHS
Bchoro Tima 0,15 Ip i Oimpmie (B mO30Bifl TpyImi
0,15-0,249 Ip RRY=1,9 (1,2; 3,1), ERR=4,6 (1,5;
14,9) Ip', EAR=64,2 Bunankis Ha 1 000 moauHo-
pokis, Ip). Ing YJIIHA, onpomineHux y Bili 40 pokiB
i cTapiuie, CTAaTUCTUYHO AOCTOBipHi paaialiiiHi pu3u-
K1 po3BUTKYy IXC BM3HaAUeHi Mpu J03aX 30BHILIHLOTO
oInpoMiHeHHs Bchoro Tisia Big 0,5 Ip (B m030Biit rpyii
0,5-0,99 Ip RRY=1,4 (1,05; 1,81), ERR=0,5 (0,03;
1,1) Ip!', EAR=30,5 Bumanky Ha 1 000 mroguHO-
poxiB, Ip).

2. YcTaHOBJIEHI CTaTUCTUYHO JOCTOBipHI PU3UKU PO3-
BUTKY IXC 3 ypaxyBaHHSIM HepaliallilHUX eHAOTeHHUX i
eK30TeHHMX (paKTopiB. binbIlle TpeTMHM 3 HUX € (PaKTO-
paMu, pU3MK HEraTMBHOTI'O BILIMBY SIKMX MOXHa 3HU3U-
TU KOPUTYBaHHSIM cIOCO0Y XUTTs. HailOinbIi BHECKU B
po3ButTok IXC 00yMOBJIeHi MOCTapiHHSAM, CTPECOM, He-
panioHaTbHUMHU (Di3BMYHUMU HaBaHTaXKEHHSIMU.

3. Pusuk po3Butky IXC y BU3HauanbHilt Mipi 3yMoBIe-
HUI HepadiallitHUMM (haKTOpaMu, 110 YCKIIATHIOE OLliH-
Ky BIUIMBY caMme panialiiiHoro (axkropa. YTOUYHEHHs Ha
eTari aHallidy 3HayeHb pafialiliHMX PU3MKIB 3 ypaxy-
BaHHSIM MOTEHUIMHUX (PAaKTOpiB 3MIllTyBaHHS 32 METO-
nmoM Manten-XaH3ena, a TakKoX 3amoOiraHHS TPOSIBY
edeKkTy 3MillyBaHHSI Ha eTami (QOpMyBaHHSI TpyIl IO-
PiBHSIHHSI, MOX€ CYTTEBO 3MiHUTU pPe3yJbTaTu OLIIHKU
pafgialiifHUX PU3MKIiB. Y JaHOMY BUIIAAKY Lie TPUBEJIO
JIO0 BUSIBJIEHHSI CTAaTUCTUYHO JOCTOBIPHMX PU3UKIB PO3-
BUTKY IXC 3 ypaxyBaHHSIM MajiiX 103 30BHIILIHbOTO OIT-
POMIiHEHHSI BChOTO Tija.
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statistically significant radiation risks were estab-
lished for coronary heart disease under whole-
body external radiation doses 0.15 Gy and more
(dose group 0.15—0.249 Gy, RRY=1.9 (1.2; 3.1),
ERR=4.6 (1.5; 14.9) Gy!, EAR=64.2 cases per
1000 person-years, Gy). For clean-up workers
exposed at the age 40 and more the statistically sig-
nificant radiation risks of CHD were established at
whole-body external doses above 0.5 Gy (dose
group 0.5-0.99 Gy, RRY=1.4 (1.05; 1.81),
ERR=0.5 (0.03; 1.1) Gy"!, EAR=30.5 cases per
1000 person-years, Gy).

2. Statistically significant risks for the disease
under interest were also identified with regard to
non-radiation endogeneous and exogeneous fac-
tors. Over one third of such risk factors can be
modified through the lifestyle changing. Aging,
stress and improper physical activity are at most
responsible for CHD development.

3. Non-radiation factors are foremost responsible
for the development of the coronary heart disease,
which make it difficult to evaluate just the radia-
tion effect. Adjustment at the stage of analysis of
radiation risk values in reliance on the potential
confounders by the Mantel-Haenszel method
both with prevention the confounding effect at the
compare group selection can substantially modify
the radiation risk estimates. In this case the statis-
tically significant risks of IHD development were
revealed with regard to low doses of whole-body
external radiation.
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