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MTICJASABAPIVHI 3MIHU CTAHY 3/I0POB'S YYACHUKIB
JIKBIIAITT HACJIIJIKIB ABAPIi HA YAEC 1986—1987 pp.
(TTEPIOJI CTIOCTEPEXXEHHS 1988—2012 pp.)

MeTa. BusHauntu nicnaaBapiitHi 3MiHM CTaHy 3[0pOB’A y4yacHUKIB nikBigauii Hacnigkis aBapii Ha YAEC 1986-1987
pp., 0COGNNBOCTI PO3BUTKY HEMYXJIMHHOT 3aXBOPIOBAHOCTI.
Marepianu i metopau. [poBeAeHO LOBrOCTPOKOBE KOFOPTHE enifieMionoriyHe fOCHifAXeHHs (nepiod cnocTepexeHHs
1988-2012 pp.) 3a gaHumu [lepxaBHoro peectpy YkpaiHu ocib, ski nocTpaxpanu BHacnigok YopHobunbcbkoi Kata-
ctpodu. Koropta gocnigkeHHs — 196 423 oci6 YonoBiyoi cTati, ki Gpanu yyacTb y NikBigauii Hacnigkie aBapii Ha
YAEC B 1986-1987 pp. [is fOCHigKeHHs 3aCTOCOBAHO e€nifieMioNoriyHi Ta MaTeMaTUKO-CTaTUCTUYHI METOAN.
Pe3synbratn. BcTaHOBNEHO 3HA4YHe NOTiplWeHHs CTaHy 3[40pOB’s y4yacHWKIB NikBigauii Hacnigkie aBapii Ha YAEC
(Y/THA), wo o6ymoBNEHO POCTOM LIMPOKOTO CNEKTPY HEMYXMHHWUX 3aXBOPIOBaHb, HaCaMnepes XBOpob cMCTEMU Kpo-
BOOOiry, opraHiB TpaBNeHHs, JUXaHHA, HEPBOBOT, eHAOKPUHHOI, ceyocTaTeBoi cucTeM. Y nicnsasapitHomy nepiogi
CYTTEBO 30iNbWMANCH PiBHi iHBANIAHOCTI 1 CMEPTHOCTI BHACNiLOK HEMYXNMHHUX XBOP06. OCHOBHA YacTKa y CTPYKTYpi
MPWUYMH THBANIAHOCTI i CMEPTi HaNneXuTb XBOpobam cucTeMn KpoBoobiry. Mpu QocnimKeHHi UHAMIKN HENyXAUHHOT
3aXBOPIOBAHOCTI BCTaHOBMEHO, WO Ha eTani 1988-1992 pp. cnocTepiraeTbcs HaWBUWMIA 33 BeCb NicasaBapiiHmii
nepioa piBeHb NCUXiYHUX PO3NaAiB i po3nafiB NOBEAiHKM, XBOPOO HEPBOBOT CUCTEMM, B OCHOBHOMY 33 PaXyHOK 36iNb-
LWeHHSA pO3/1ajiB BereTaTMBHOT HepBOBOT cucTemu. MounHatoum 3 etany 1993-1997 pp., piBeHb 3a3Ha4Y€HOT natonorii
CYTTEBO 3HWMXYETHCA 1 3aNMUWAETLCA CTAOINbHUM Y HACTYMHI POKU CNOCTEPEXEHHSA. TAaKMM YUHOM, MOXKHA NPUNYCTUTH,
o y paHHbOMY MmicnsaBapiitHoMy nepioai HaWGinblWwKid BNAMB Ha cTaH 300pos’s Y/THA yuHue dakTtop cTpecy B Komn-
neKci 3 papiauitHUM YMHHUKOM. Pe3ynbtaTom KOMnneKcHoi Aii uux GakTopiB MOXHa BBaXaTu MaHicdecTtauilo iHWmx
HeNyXAMHHUX XBOPOO Y BifAaneHoMy nicisaBapinHoMy nepiopi.
BucHoBKUW. 3a pe3ynbrataMu JOCNIAXEHHA BCTAHOBAEHO MEBHe 3POCTaHHA PiBHA HENyXJIWHHOT 3aXBOPIOBAHOCTI,
iHBaNiAHOCTI, CMEPTHOCTI BHACAIAOK HenyxnuHHoi natonorii B Y/THA 1986—1987 pp.; MaKCUManbHUi piBeHb HeMyx-
NIMHHOT 3aXBOPIOBAHOCTI BMABNEHO yepe3 12-21 pik nicns asapii Ha YAEC.
KniouoBi cnoBa: YopHobunbcbka Katactpoda, y4acHUKM NikBifaLii HacnigkiB aBapii Ha YAEC, HenyxnunHHi xBopoby,
3aXBOPIOBAHICTb.
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Postaccident changes in health status of the Chornobyl cleanup workers
1986—1987 (period of observation 1988—2012)

Objective. To determine postaccident changes in health status of the Chornobyl cleanup workers 1986-1987, pecu-
liarities of nontumor incidence.

Materials and methods. Long-term cohort epidemiological study (period of observation 1988-2012) has been con-
ducted using data of the State Registry of Ukraine of Persons Affected by the Chornobyl Accident. Study cohort —
196,423 males-participants of the Chornobyl recovery operations in 1986-1987. Epidemiological and mathematical-
and-statistical methods were used.

Results. We have found a dramatic deterioration of the Chornobyl cleanup workers’ health due to the growth of wide
range of nontumor diseases, especially circulatory, digestive, respiratory, endocrine, genitourinary and nervous sys-
tem diseases. In postaccident period, disability and mortality have increased significantly due to nontumor dis-
eases. Circulatory diseases make major contribution to the structure of causes of disability and death. When study-
ing the dynamics of nontumor incidence, we have found that in 1988-1992 the highest, throughout postaccident
period, rate of mental and behavioral disorders, diseases of the nervous system was mainly due to disorders of the
autonomic nervous system. Since 1993-1997, rate of this pathology has significantly reduced and remained stable
in subsequent years of observation. Thus, we can assume that in the early postaccident period, stress factor in com-
bination with radiation one had the greatest impact on health of cleanup workers, resulting in the development of
other nontumor diseases in the remote postaccident period.

Conclusions: The study revealed an evident increase in nontumor incidence, disability and mortality from nontumor
diseases among Chornobyl cleanup workers 1986-1987; the highest rate of nontumor incidence was observed 12-21

years after the Chornobyl accident.

Key words: Chornobyl disaster, Chornobyl cleanup workers, nontumor diseases, incidence.
Problems of radiation medicine and radiobiology. 2015;20:157-173.

BCTYII
IIpencraBiaeHuit y il cTaTTi MaTepial € pPe3yJabTaToM
JIOBrOCTPOKOBUX KOTOPTHUX €IiAeMiONOTiUHUX AOCHTia-
KEeHb CTaHy 3I0pOB’S YYaCHUKIB JIiKBimallii HacigKiB
aBapii Ha YAEC (YJIHA) 1986—1987 pp. IlpeameTom
JOCTiIXEHb CTajlu HENyXJMHHA 3aXBOPIOBaHICTh,
iHBaJIiIHICTh, CMEPTHICTh Bill HEMYXJIMHHUX XBOPOO, iX
CTPYKTypa Ta IlicisaBapiiiHa auHamika. JIxkepeno iH-
¢opmanii — 6a3a gaHux Hep:kaBHOTO peecTpy YKpaiHu
0ci0, sKi TmocTpaxaaau BHACAiZoK YopHOOMIbCHKOI Ka-
tactpodu. [lepion gocmimkeHbr — 26 miciasgaBapiiiHUX
pokiB (1988—2012 pp.).

3a JaHMMU MoIepeIHiX JOCTiIKeHb BCTAHOBJICHO, 1110
CTaH 3[0pOB’Sl HACEJIEHHs, MOCTPaXXKIAI0Tr0 BHACTIAOK
YopHOOUIBCHKOI KaTacTpodu, CYTTEBO IOTipLIMBCS
[1—3]. Hait6inemr BaroMmuM HaciigkoM aBapii Ha YAEC
€ 3pOCTaHHS HEeMYXJIMHHOI 3aXBOPIOBAHOCTI, sIKa Ha Ja-
HOMY eTalli BUCTYIIa€ CYTTEBUM (PAaKTOPOM BTpATH IIpa-
LIE31aTHOCTI Ta CMePTHOCTI [4—5]. 30iNblIeHHST HEMyX-
JIMHHOI NAaTOJIOTi1 Y mocTpaXaaaux oOyMOBJIEHO POCTOM

INTRODUCTION

This paper presents the results of long-term cohort
epidemiological studies on health status of the
Chornobyl NPP accident cleanup workers of
1986—1987 period. Nontumor incidence, disabili-
ty, mortality from nontumor diseases, their struc-
ture and dynamics of postaccident period are the
subject matter of our study. We used database of
the State Registry of Ukraine of the Persons
Affected by the Chornobyl Accident (SRU).
Period of observation — 26 postaccidental years
(1988—2012).

The earlier study has found a significant health
deterioration of population affected by the
Chornobyl disaster [1—3]. An increase in nontu-
mor incidence is the most dramatic and impor-
tant effect of the Chornobyl accident. This is now
an essential factor for disability and mortality
[4—5]. An increased nontumor pathology among
the survivors is due primarily to the growth of cir-
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HacamItepel XBOpoO CUCTEMU KPOBOOOIry, OpraHiB TpaB-
JIEHHSI, MUXaHHS, HEPBOBOI, EHIOKPUHHOI, CE40CTaTEBOI
cucrteM [6—9].

META JOCJIIJIZKEHHA

3a pe3yabraTaMy IPOBEACHUX JOBIOCTPOKOBUX KOTOPT-
HUX eTliIeMiOJIOTiUHUX JOCHiIKeHb BUBHAYUTHU ITiCisa-
BapiliHi 3MiHM CTaHy 300pOB’Sl YYaCHUKIB JIiKBimarlii
Hacmigkis aBapii Ha YAEC 1986—1987 pp., 0cOGIMBOCTI
PO3BUTKY HEITyXJIMHHOI 3aXBOPIOBAHOCTI.

MATEPIAJI TA METOIUN TOCIII2KEHHA
IxepenoM iH(opMallii ctaga 6aza naHux JepxaBHOro
peecTtpy YKpaiHu oci0, sgKi IocTpaxKaalu BHACTiI0K
Yopraobunbcbkoi katactpodu (APY), me mictutbcs
nepcoHaizoBaHa iHpopmaliig Ha YJIHA i peectp BusiB-
JIEHUX XBOPOO. YIIPOAOBX AOCiIKyBaHOTO NMepioay As
KOIYBaHHSI XBOpoO B YKpaiHi Oyi10 3acTOCOBAHO MABi
knacugikanii — MKX-9 (mo 2000 p.) ta MKX-10 (y
HACTYIMHI POKM), BUOIPKY JaHUX IPOBEAECHO 3 ypaxy-
BaHHSIM 000X KomiB. Cranom Ha 30.06.2015 p. Ha 061Ky
y APY 3apeectpoBano 318 988 VIIHA, cepen Hux 196
423 ocib 4omoBiuoi crari Opamy ydacThb y JiKBigaiii
HacinkiB aBapii B 1986—1987 pp., a 68 145 3 HUX MalOTh
iHopMallilo CTOCOBHO 103 30BHIIIITHLOTO OIPOMiHEHHS
BCbOro Tijia. 3aranbHy Kinbkicts YJIHA 1986—1987 pp.,
SIKi IPOXOIVUIM AUMCTIAaHCEPHUM OTJISII, MpPEACTaBICHO B
Tabaui 1.

Ta6nuusa 1

culatory, digestive, respiratory, endocrine, geni-
tourinary diseases and diseases of the nervous sys-
tem [6—9].

OBJECTIVE

To determine postaccident changes in health sta-
tus of Chornobyl cleanup workers 1986—1987
and peculiarities of nontumor incidence using
the results of long-term cohort epidemiological
studies.

MATERIALS AND METHODS

As a source of information we used database of
the State Registry of Ukraine of Persons Affected
by the Chornobyl Accident (SRU) which pro-
vides personalized health information on
cleanup workers and disease registry. Throughout
the study period, we used in Ukraine two classi-
fications to code diseases — ICD-9 (until 2000)
and ICD-10 (in later years), data sampling was
carried out with both codes taken into account.
As of June 30, 2015, in SRU were registered
318,988 cleanup workers. 196,423 males were
involved in recovery operations in 1986—1987,
68,145 having information on whole body exter-
nal doses. Table 1 presents the total number of
cleanup workers 1986—1987 who underwent
medical examination.

KinbkicHuit cknap ornAaHytux B Koropti Y/IHA 1986-1987 pp. y n'aTupiuHi nepioam cnoctepexeHHA 3 ypaxy-
BaHHAM BiKy Ha MOMeHT onpomiHeHHA (< 40 Ta > 40 pokiB)

Table 1
Number of examined persons in the cohort of cleanup workers 1986-1987 by five-year observation periods

with regard to age at the time of exposure (< 40 and > 40 years old)

Mepiogyn cnoctepexeHHs

Koropta cnocrepexeHHs, ocid (a6c.) / cohort under observation, persons (abs.)

Periods of observation

ycboro / total < 40 pokiB / < 40 years old > 40 pokis / > 40 years old
1988-1992 331761 281571 50190
1993-1997 519795 428774 91021
1998-2002 620620 499466 121706
2003-2007 651453 527299 124154
2008-2012 517629 439495 78134

EnigemMionoriyHe mOCaiIKeHHs TIPOBOAWIN 3a I’ SITU-
piuHMMUM TIepiogamMu croctepexkeHHs (1988—1992,
1993—1997, 1998—2002, 2003—2007, 2008—2012 pp.).

OCHOBHI MOKa3HUKM PO3PaxoOByBajJiu 3a METOAAMU,
1110 BUKOPMCTOBYIOTbCS B CyYacCHiil emigeMiosorii HeiH-
dexuiitHux 3axBoproBaHb [10].

Epidemiological study was carried out by five-
year periods of observation (1988—1992, 1993—
1997, 1998—2002, 2003—2007, 2008—2012).

We calculated key measures by methods used
in modern noninfectious disease epidemiolo-

gy [10].
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PE3VIJIBTATU

3a pesysbpraTaMy IPOBEACHUX MOCIiIKEeHb BCTAHOBJIC-
Ho, 1110 ctaH 310poB'st YJIHA na YAEC 1986—1987 pp.
CYTTEBO MoOTipimuBca. YacTka 3010pOBUX Ta MPaKTUYHO
3mopoBux 0ci6 y 1988 p. ckiamana maitke 68 %, ay 2012
p., TOOTO Yepe3 26 pokis micis aBapii Ha YAEC, 3Hu3u-
Jack 10 5,5 % (puc. 1).

RESULTS

Previous epidemiological studies have revealed a sig-
nificant health deterioration of Chornobyl cleanup
workers 1986—1987. In 1988, the proportion of
healthy and practically healthy people approximated
68 %, while in 2012, i.e. twenty-six years after the
Chornobyl accident, it fell to 5.5 % (Fig. 1).

1 — 300poBi Ta NpakTM4HO 300pO0Bi / healthy and practically healthy people
2 — XBOPi Ha XpPOHiYHi XxBOpoOU / patients with chronic diseases

PucyHok 1. Po3nogin koroptu YJIHA Ha YAEC 1986-1987 pp. 3a NoKa3HUKaMu CTaHy 3a0poB'a 'y 1988 i

2012 pp. (3a aanumm [IPY)

Figure 1. Distribution of Chornobyl cleanup workers 1986-1987 by health indicators 1988 and 2012

(SRU data)

Criocrepira€Tbcst 30UIbIIICHHS PiBHS iHBAIiTHOCTI BHA-
CJIIOK PO3BUTKY HEMyXJIMHHOI natosorii. Maiixxe 90 %
BUMAAKIB iHBaJiAHOCTI BiJl HEMYXJIMHHUX 3aXBOPIOBaHb,
3apeectpoBanuxy 2012 p. B YJIHA, moB'sg3aH0 3 aBapi€io
Ha YAEC. PiBenb iHBaminHocTi 3a 26 miciasaBapiiiHUX
POKiB 30iabIMBCS TpakTuyHO 3 0 mo 250 BuIanKiB Ha
1000 oci6 (puc. 2).

Also observed is an increase in disability attribut-
able to nontumor pathology. Nearly 90 % of non-
tumor disability cases recorded among cleanup
workers in 2012 were related to the Chornobyl
accident. Over twenty-six postaccidental years,
disability has increased from almost 0 to 250 cases
per 1000 persons (Fig. 2).

%o 400

1988 1992 1997

2002 2008 2012
Poku / years

PucyHoK 2. luHamika piBHsa inBanigHocti VIHA Ha YAEC 1986-1987 pp., noB’a3aHoi 3 yyacTio y niksigauii
Hacniakis aBapii, 3 ypaxyBaHHAM BiKy Ha MOMEHT onpoMiHeHHA (3a paHumu IPY)

Figure 2. Dynamics of disability among Chornobyl cleanup workers 1986-1987 related to participation in
recovery operations with regard to age at the time of exposure (SRU data)
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OcHoBHa 4acTka (63 %) y CTpYKTypi NMpUYUH iHBa-
JimHocTi 3a 2012 p. HaJeXUTb XBOPOOAM CUCTEMU KPO-
BoOOiry, apyre micue (13,3 %) nocinaioTs XBOpoOU Hep-
BOBOi cuctemu, TpeTe (6,7 %) — XBOpoOU opraHiB TpaB-
JIEHHS.

YV nicnsgaBapiiHOMy mnepiofi CYTTEBO 30iJbILIMUBCSI
piBeHb CMEPTHOCTI: 3araJbHUI piBeHb 3a mepion 1988-
2012 pp. B YJIHA 36inbmuBcs 3 3,5 no 17,7 %o. Maiixe
70 % cepen MPUYUH CMEPTi HAJIEXKUTh BUITaIKaM CMEpPTi
BHACJiAOK HEMYXJIMHHUX XBOPOO. JIMHaAMiKy CMEpTHOCTI
BiJ HEMyXJIMHHUX XBOPOO y 3arajibHiii Koropti YJIHA ta
3aJI€3KHO BiJl BiKy HA MOMEHT OTIIPOMiHEHHSI IMTOKa3aHo Ha
puc. 3.

In 2012, circulatory diseases contributed mostly
(63 %) to the structure of causes of disability, the
second place (13.3 %) was occupied by diseases of
the nervous system, and the third (6.7 %) — by
digestive diseases.

Within postaccident period, we observed a sig-
nificant growth of death rate: in 1988-2012, the
overall death rate among cleanup workers has
increased from 3.5to 17.7 %o. Some 70 % of caus-
es of death are those due to nontumor diseases.
Fig. 3 shows the dynamics of nontumor mortality
in the cohort of cleanup workers depending on age
at the time of exposure.

%o 30

1997
Poku / years

2002

PucyHok 3. [iluHamika piBHA cMepTHOCTI Big HenyxnuHHUX xBopo6 YJIHA Ha YAEC 1986-1987 pp. 3 ypaxyBaH-

HAM BiKYy Ha MOMeHT onpoMiHeHHA (3a AaHumu IPY)

Figure 3. Dynamics of nontumor mortality among Chornobyl cleanup workers 1986-1987 with regard to age

at the time of exposure (SRU data)

OcHOBHY 4acTKy (82 %) y CTpyKTypy NPUYUH CMEPTi
BiJl HEMyXJIMHHOI MAaTOJIOTii BHOCITh XBOPOOU CUCTEMU
KpoBooOiry, apyre micie (9,7 %) mocinailoTb XBOpoOUu
opraHiB TpaBieHHs, TpeTe (5,1 %) — opraHiB TMXaHHSI,
gyetBepTe (3,2 %) — iHIII HEMYXJIMHHI XBOPOOM.

Ha puc. 4 nmpencraBieHo IMHAMIKY PiBHSI HEITyXJIMH-
Hoi 3axBopioBaHocTi B kKoropti YJIHA 1986—1987 pp.
3aJIe3KHO BiJ BiKy Ha 4ac OMNPOMiHEHHS 3a 5-piuHUMM
nepiogaMu crnocTepexXeHHsl. MakcuMallbHi piBHi 3aXBO-
PIOBAHOCTI B 000X BiKOBMX TpyllaX BCTAHOBJIEHO B
nepiogu 1998—2002 i 2003—2007 pp., ToOTO 4Yepe3
12—21 pik micns aBapii Ha YAEC. PiBHi martoJiorii B oci0
BikoM 40—60 pokiB 3HauHO BuIi 3a piBHI YJIHA Bikom
18—39 pokiB Ha MOMEHT OIPOMiIHEHHS YIIPOAOBXK BChO-
ro nocmimkeHHs. CTpyKTypy HEIMyXJIMHHOI 3aXBOPIOBa-
Hocti B YJIHA 1986—1987 pp. 3 ypaxyBaHHSIM BiKy Ha
MOMEHT OIPOMiHEHHSI Yy TMEpioAxW CIOCTEePEeXKEHHS
1988—1992 1 2008—2012 pp. noka3zaHo Ha puc. 5.

Ha nepiiomMy etani cnoctepexKeHHsI HaliOiIbIIi YaCTKU
y opMyBaHHS HemyxJaMHHOI marojorii B YJIHA Bikom
18—39 pokiB Ha MOMEHT OIPOMiHEHHSI BHOCSITh XBOPOOU
HEPBOBOI CCTEMU, OPTaHiB TPaBJICHHSI, CUCTEMH KPOBO-
00iry. 3HaYHO MEHIIWIA BHECOK Y CTPYKTYpi XBOpPOO €H-

Major contribution (82 %) to the structure of
causes of nontumor deaths made circulatory dis-
eases, digestive diseases ranked second (9.7 %),
respiratory diseases — third (5.1 %), and other
nontumor diseases — fourth (3.2 %).

Fig. 4 presents the dynamics of nontumor inci-
dence in the cohort of cleanup workers 1986—1987
depending on age at the time of exposure by five-year
periods of observation. The highest incidence was
found in both age groups for the periods 1998—2002
and 2003—2007, i.e. 12—21 years after the Chornobyl
accident. Throughout the study, pathology rates
among people aged 40—60 are significantly higher
than those in cleanup workers aged 18-39 at the time
of exposure. Fig. 5 gives the structure of nontumor
incidence among cleanup workers 1986—1987 with
regard to age at the time of exposure, observation
periods 1988—1992 and 2008—2012.

In the first observation period, diseases of the
nervous system, digestive and circulatory diseases
made the greatest contribution to nontumor
pathology in cleanup workers aged 18—39 at the
time of exposure. Far less is the contribution of
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PucyHoK 4. lunamika piBHA HenyxnuHHOi 3axBopioBaHocTi (koa 240.0-739.9 3a MKX-9, E00.0-N99.9 3a
MKX-10) B VJIHA 1986-1987 pp. 3a 5-piuHumMu nepiofamu cnocTepeKeHHA 3aNeHO Bif, BiKy Ha MOMEHT
onpomiHeHHA (Bunaaku-103 nioa.-pokis)

Figure 4. Dynamics of nontumor incidence (ICD-9 code: 240.0-739.9, ICD-10 code: E00.0-N99.9) in cleanup
workers 1986-1987 by five-year observation periods depending on age at the time of exposure (cases-103 per-

son-years)
18-39 pokiB
1988-1992 pp. 2008-2012 pp.
8 (1,9%)
1(17,8%) )
7(12,3%) 1(26,7%)
2 (6,9%)
5 (23,4%) Sy 2(10,4%)
4(1,3%) 3(28,8%
40-60 pokiBs
1988-1992 pp. 2008-2012 pp.
7(12,3%)
6 (52%)—4 1(32,1%) 7(12,3%)
5(12,2%) i
4(3,9%) 2(8,3%) 4(1,1%)
3 (23,8%)

PuUcyHOK 5. CTpykTypa HenyxnuHHOi 3axBopioBaHocTi B VJIHA 1986-1987 pp. 3 ypaxyBaHHAM BiKy HA MOMEHT
onpomiHeHHA y nepioau cnoctepexkeHHa 1988-1992 i 2008-2012 pp. (%)

MpumiTka. 1 — xBopo6M cucTeMU KpoBOOGiry; 2 — XBOPOOYM OpraHie AUXaHHA; 3 — XBOPOOM OpraHiB TPABNEHHSA; 4 — NCUXiYHi po3naau i po3nagm
noBefiHKM; 5 — xBOpoOM HEPBOBOT cuUCTEMU; 6 — XBOPOOW EHLOKPUHHOT CUCTEMM, PO3NAAN XapyyBaHHA i 0OMiHy peyoBuH; 7 — xBOpOGM

KiCTKOBO—M'7130B0T cuCTEMU; 8 — XBOPOOM CEYOCTATEBOT CUCTEMMU.

Figure 5. Structure of nontumor incidence in cleanup workers 1986-1987 with regard to age at the time of
exposure, observation periods 1988-1992 and 2008-2012 (%)

Note. 1 — circulatory diseases; 2 — respiratory diseases; 3 — digestive diseases; 4 — mental and behavioral disorders; 5 — diseases of the nerv-
ous system; 6 — endocrine, nutritional and metabolic diseases; 7 — musculoskeletal diseases; 8 — genitourinary diseases.
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TA AO3SUMETPIA

JOKPUHHOI CUCTEMU, pO3JIaliB XapuyBaHHS i OOMiHY pe-
YOBMH, XBOPOO KiCTKOBO-M’SI30BOI CUCTEMU, TICUXIYHUX
po37afdiB i po3Jia/iiB TOBEAIHKM, XBOPOO OpraHiB JUXaHHS
i ceyoctareBoi cucteMu. Ha etami 2008—2012 pp. 3pocTae
yacTKa XBOpoO OpraHiB TpaBJIEHHSI, CUCTEMU KPOBOOOITy,
KiCTKOBO-M’SI30BO1 CUCTEMMU, OpraHiB IMXaHHS, CeYoCcTa-
TeBoi cucteMu. Ha ocraHHbOMY eTari 3HA4HO 3MEH-
LIYEThCS YacTKa XBOpOO HEPBOBOI cucteMu — 3 23,4 1o
6,5 %, XxBOpOO €HIOKPUHHOI CUCTEMU, PO3NAIiB Xapuy-
BaHHs 1 oOMiHy peyoBuH — 3 10,8 g0 7.5 %, cnoc-
TepIira€TbCsl MEBHE 3HMXKEHHSI YaCTKU ICUXIYHUX PO3-
JIaZIiB Ta po3iaiiB moBediHky — 3 7,2 1o 1,3 %.

V cTpykTypi HenyxJiMHHOI naTtosorii B YJIHA BikoMm
40—60 pokiB Ha MOMEHT OIIPOMIHEHHS Ha eTalli
1988—1992 pp. mepiiie Miclie IOCizaroTh XBOPOOU CUCTE-
MH KpPOBOOOiTy, Apyre — XBOpOOM OpraHiB TpaBJI€HHS,
TPeTE — XBOPOOU KiCTKOBO-M’SI30BO1 i HEPBOBOI CUCTEM,
YeTBepTEe — XBOPOOU OpraHiB AuMXaHHS. BHECOK iHIIMX
KJI1aciB (XBOPOO eHIOKPUHHOI CUCTEMM, PO3JIadiB Xapuy-
BaHHS i OOMiHY pEUOBUH; TICUXiYHUX pO3JadiB i po3-
JIaJliB MOBEIiHKM; XBOPOO CEYOCTAaTeBOI CUCTEMMU) 3HAYU-
Ho meH1uwmi. Ha etami 2008—2012 pp. HalOiabILi YacTKK
HaJieXkaTb XBOpoOaM OpraHiB TpaBJEHHS i CUCTEMU KpO-
BOOO0ITyY; 3MEHILYIOThCS YACTKH XBOPOO HEPBOBOI CUCTE-
MU — 3 12,2 10 6, 4 % Ta NICUXiYHUX PO3JIadiB i po3aaiB
noBediHku — 3 3,9 no 1,1 %. BHecok iHIIMX KJ1aciB npak-
TUYHO HE 3MiHIOETHCSI.

I1pu mopiBHSIHHI CTPYKTYp HEMyXJIMHHOI 3aXBOpIOBa-
Hocti YJIHA pi3Horo Biky Ha etami 1988—1992 pp. nipu-
BEPTAIOTh yBary 3Ha4HO Oi/Iblli YaCTKKX XBOPOO HEPBOBOIL
cucremu (23,4 npotu 12,2 %), xBOopoO €HIOKPUHHOL
CUCTEeMM, PO3JIaJiB XxapuyBaHHS i 0OMiHy peyoBuH (10,8
npotu 5,2 %), NCUXiYHUX PO3JaliB i po3/aliB MOBEAIHKU
(7,2 mpotu 3,9 %) B ocib BikoMm 18—39 pokiB Ha MOMEHT
onpoMiHeHHsl. Ha mepuiomy erami crnocTepexXeHHSI B
oci6 40—60 pokiB Ha MOMEHT OIIPOMiHEHHS OiIbIIIi BHEC-
K1 XBOpoO cuctemMu KpoBoobiry (32,1 mpotu 17,8 %),
KiCcTKOBO-M'130B0i1 cuctemu (12,3 ipotu 8,8 %), opranis
nvixaHHs (8,3 mpotu 6,9 %) MOPiBHSHO 3 iHIIIOKO BIKOBOIO
rpyrnoo. CTpyKTypa HENmyxJIMHHOI IMaToJIOTii Ha eTarli
2008—2012 pp. B 000X OOCTiIKyBaHUX Ipyrax He Mae
3HAYHMX BiIMiHHOCTEM.

Sk Oyno 3a3HaYeHO BUIIE, OCHOBHY YacTKy Y (hOpMy-
BaHHS HEMYyXJIMHHOI 3axBopioBaHoCTi B YJIHA BHOCATH
XBOpPOOU cUCTeMU KpoBoobiry. JInHaMiky piBHSI XBOpOO
CHUCTEMU KPOBOOOIry ITOKa3aHo Ha puc. 6.

MaxkcuMmanbHi piBHI 3axBopioBaHocTi B YJIHA 060x
BiKOBUX Trpyn BcTaHoOBJIeHO B mepioau 1998—2002 i
2003—2007 pp., ToOTO yepe3d 12—21 pik micis aBapii Ha
YAEC. PiBHi ceplieBo-CyAMHHOI MaTOJIOTIi B OCi0 BiKOM
40—60 pokiB 3HauHo Bu1i 3a piBHi YJIHA Bikom 18—39

endocrine, nutritional and metabolic diseases, dis-
eases of the musculoskeletal system, mental and
behavioral disorders, respiratory and genitourinary
diseases. In 2008—2012 the proportion of diseases
of the digestive, circulatory, musculoskeletal, res-
piratory, genitourinary system was incereasing. In
the late period, we noticed a pronounced decrease
in the proportion of diseases of the nervous system
(from 23.4 to 6.5 %), endocrine, nutritional and
metabolic diseases (from 10.8 to 7.5 %), a particu-
lar decline in percentage of mental and behavioral
disorders (from 7.2 to 1.3 %).

Among cleanup workers aged 40—60 at the time
of exposure (1988—1992), circulatory diseases are
leaders in the structure of nontumor pathology,
digestive diseases occupy the second place, third
are diseases of the musculoskeletal and the nervous
systems, followed by respiratory diseases. Other
classes (endocrine, nutritional and metabolic dis-
eases; mental and behavioral disorders; genitouri-
nary diseases) made far less contribution. In 2008-
2012, we noted the highest proportion of digestive
and circulatory diseases; percentage of diseases of
the nervous system has decreased from 12.2 to 6.4
%, that of mental and behavioral disorders — from
3.9 to 1.1 %. The contribution of other classes
remained virtually unchanged.

When comparing nontumor incidence structure
of cleanup workers of different ages (1988—1992),
we noted much higher percentage of diseases of
the nervous system (23.4 vs. 12.2 %), endocrine,
nutritional and metabolic diseases (10.8 vs. 5.2 %),
mental and behavioral disorders (7.2 vs. 3.9 %) in
people aged 18—39 at the time of exposure. In
observation period 1, in those aged 40—60 at the
time of exposure as compared to the other age
group, we revealed a greater contribution of circu-
latory (32.1 vs. 17.8 %), musculoskeletal (12.3 vs.
8.8 %) and respiratory (8.3 vs. 6.9 %) diseases.
Within 2008—2012, no significant difference was
observed in the structure of nontumor diseases in
both study groups.

As mentioned above, circulatory diseases make
major contribution to the formation of nontumor
incidence among cleanup workers. The dynamics
of circulatory diseases is shown in Fig. 6.

The highest incidence in both age groups of
cleanup workers was observed in 1998—2002 and
2003—-2007, i.e. 12—21 years after the Chernobyl
accident. Throughout the study, rates of cardiovas-
cular diseases in people aged 40—60 are much
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PucyHoOK 6. lunamika piBHA 3axBOpIOBAHOCTi Ha xBOpobu cuctemu Kpoeoobiry (kop 390.0-459.9 3a
MKX-9, 100-199 3a MKX-10) B VIHA 1986-1987 pp. 3anexHo BiA BiKy Ha MOMEHT onpomiHeHHA (Bunaa-

kun-103nioA.-poKiB)

Figure 6. Dynamics of diseases of the circulatory system (ICD-9 code: 390.0-459.9, ICD-10 code: 100-199)
among cleanup workers 1986-1987 depending on age at the time of exposure (cases-103 person-years)

pOKiB Ha MOMEHT OIIPOMiHEHHSI YHNPOJIOBX BCHOTO
nociigxkeHHs. Ha mepmomy etami (1988—1992 pp.)
piBeHb 3axBoproBaHOCTi y ctapmux YJIHA wmaiitxe B 3
pa3u repeBUllye piBeHb y MoJIoALLIMX oci0. Ha ocTtaHHb-
oMy etami (2008—2012 pp.) 3axBopioBaHicTh B YJIHA
BikoM 18—39 pokiB Ha MOMEHT OIIPOMiHEHHS 3aju-
IIIAEThCSA Ha CTAOILHO BUCOKOMY DPiBHi, a B 0Ci0 BiKoM
40—60 pokiB Ha MOMEHT OIPOMIiHEHHS CIIOCTEPIra€ThCs
MEBHE 3HWXXEHHS, 110 MOXHA MOSICHUTU pealli3ali€to
MaTOJIOTil Ha MOIepeaHiX eTanax.

YV cTpyKTypi XBOpoO CHUCTEMU KPOBOOOIry IMepeBaxa-
I0Th illleMiyHa XBOpoOa ceplisl, TirepToHiYHa XBOpoOa,
LepedpoBacKyIsIpHi XBOpoOu, XBOpoOM aprepiil, ap-
TepioJI i KariJsipiB Ta XBOPOOU BeH, JiMMPaTUUHUX CYAUH
i miMmpaTtnyHUX BY3JiB. JMHaMiKy piBHIB 3a3HauYe€HUX
Ho3oJioriyuHux rpyn B YJIHA 3anexxHo Big BiKy Ha MoO-
MEHT ONPOMIHEHHS MPEACTaBJIEHO Ha puUC. 7.

B oci6 BikoM 18—39 pokiB Ha MOMEHT OIIPOMiHEHHS
yrnponoBx 11 pokiB micist aBapii (1988—1997 pp.) piBeHb
3aXBOPIOBAHOCTI Ha TiMEPTOHIYHY XBOPOOY 3HAYHO Tepe-
BUILYE PiBHI iHILI01 ITaTosiorii. Ha nepiiomy etarni criocre-
pexeHHs1 (1988—1992 pp.) 3apeecTpoBaHO MaKCHUMaslb-
HUIl piBeHb 3aXBOPIOBAHOCTI Ha TiMEPTOHIYHY XBOPOOY
(maitxe 27 %o), sikuit B 5 pa3iB BUIIE 3aXBOPIOBAHOCTI HA
imeMigyHy XBOpoOy ceplis Ta XBOpoOu BeH iy 18 pasiB —
1epeOpoBacKyIsIpHi XBOPOOU i XBOpoOU apTepiil. Y Bigma-
JIECHOMY ITicjigaBapiiHOMY Iepiofli 3aXBOPIOBaHICTh Ha
rinepToHiYHY XBOpOOY Ma€ CTabiIbHO BUCOKI 3HAYEHHS,
ajle y CTPYKTYpi CeplLeBO-CyIMHHOI MaTOoJIoril 3aiiMae
JIpyre Micie. 3HaYHe 30iIbIIEHHS PiBHIB illIeMiYHOI XBO-
pobu ceplist Ta epedpPOBACKYISIPHUX XBOPOO BCTAHOBJIE-
HO YIMPOAOBX BCHOTO TEPIOMY CITOCTEPEXEHHS, MaKCHU-
MaJlIbHi TTOKa3HMKHU NpUITafaloTh Ha nepiogn 1998—2002,

higher than those among cleanup workers aged
18—39 at the time of exposure. In the early period
(1988—1992), incidence among older cleanup
workers was nearly three times higher than that
among younger people. In the late period
(2008—2012), incidence among cleanup workers
aged 18—39 at the time of exposure remains high,
whereas in persons aged 40—60 at the time of
exposure there is a slight decline, it is due to man-
ifestation of the pathology in earlier periods.

Such diseases as ischemic heart disease, hyperten-
sion, cerebrovascular diseases, diseases of arteries,
arterioles and capillaries, diseases of veins, lymphatic
vessels and lymph nodes) dominate in the structure
of circulatory diseases. Fig. 7 depicts the dynamics of
the above nosological groups among cleanup workers
depending on age at the time of exposure.

Over eleven postaccidental years (1988—1997),
incidence of hypertension in people aged 18—39 at
the time of exposure exceeds that of other pathol-
ogy. In the first period of observation (1988—
1992), we recorded the highest incidence of hyper-
tension (nearly 27 %o), which is five times higher
than that of ischemic heart disease and diseases of
veins, and 18 times higher than that of cerebrovas-
cular diseases and diseases of arteries. In the
remote postaccident period, the consistently high
incidence of hypertension ranks second in the
structure of cardiovascular diseases. A significant
increase in rates of ischemic heart disease and
cerebrovascular diseases was found throughout the
observation period, maximum rates were recorded
in periods 1998—2002, 2003—2007 and 2008—2012.
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PucyHoOK 7. lunamika piBHA 3aXBOPIOBAHOCTi HA OKpPeMi HO30J10riYHi rpynu xBopo6 cuctemMn KpoBoobiry B
VNIHA 1986-1987 pp. 3anexHo BiA BiKy Ha MOMeHT onpoMiHeHHA (Bunaaku-103nioA.-pokKiB)

Figure 7. Dynamics of incidence of some nosologic groups of circulatory diseases among cleanup workers
1986-1987 depending on age at the time of exposure (cases-103 person-years)

2003—2007, 2008—2012 pp. [TounHawo4u 3 TPETHOTO €Ta-
ny cnoctepexeHHs (1998—2002 pp.), mpoBigHe Micle y
CTPYKTYpi XBOpOO CUCTEMU KPOBOOOIry B MOJOALLIIN
BikoBilt rpyni YJIHA 3aiimae imemiuHa xBopoba cepiisl.
Mo:kHa NpUIyCTUTH, 110 aKTHMBHA peajlizallisl JaHol Ma-
TOJIOTIi, sIKa po3noyaiacs yepe3 12 pokiB MicJis aBapii Ha
YAEC, nponoBxXyeTbed i Ha 1ei yac. PiBHi xBopoO ap-
Tepiil Ta BEH TaKOX 30iIbIIYIOThCS B AUHAMILII CIIOCTEpe-
JK€HHSsI, aJIe MeHIIIMMU TeMIIaMH.

B YJIHA Bikom 40—60 pokiB Ha MOMEHT OIPOMiHEHHS
Yy paHHbOMY MicJsaBapiitHomy miepioni (1988—1992 pp.)
MPOCTEXYETHCS 3HAYHE IIepeBaXKaHHsI PiBHSI 3aXBOPIO-
BaHOCTI Ha TiMepTOHIYHY XBOPOOY Ta illIeMiuHY XBOPOOY
cepld, s1Ki 'y 4—7 pa3iB BUILE 32 piBHi LIepeOpOBaCKYISIp-
HUX XBOpOO, XBOpPOO apTepiii Ta BeH. Ha HacTynHuX eTa-
nax 3aXBOPIOBAHICTb Ha TillepTOHIYHY XBOpPOOY 3HU-
KYEThCsT y 2—2,5 paza. MakcuMaibHi piBHi ileMigHol
XBOPOOM Cceplisl y CTapIlux ocid, Ha BiIMiHY Bil MOJIOMI-
11X, BCTAaHOBJIEHO B mepiomn 1988—1992, 1998—2002 i
2003—2007 pp., Ha octanHbOMY eTami (2008—2012 pp.)

Since the third period of observation (1998—
2002), ischemic heart disease is the leader in the
structure of circulatory diseases in younger age
group of cleanup workers. It is quite possible that
the quick development of the disease started twelve
years after the Chernobyl accident and is still in
progress. Rates of diseases of arteries and veins also
increased in the dynamics of observation but
somewhat slower.

In early postaccident period (1988—1992), inci-
dence of hypertension and ischemic heart disease
among cleanup workers aged 40—60 at the time of
exposure was 4 to 7 times higher than that of cere-
brovascular diseases and diseases of arteries and
veins. In subsequent periods, incidence of hyper-
tension decreased by a factor of 2—2.5. The high-
est rates of ischemic heart disease in older people,
unlike the younger ones, were established in 1988—
1992, 1998—2002 and 2003—2007, whereas in the
late period (2008—2012) the rate slightly
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MOKa3HUK y MEBHil Mipi 3HMKYEThCS. 3aXBOPIOBAHICTh
Ha 1LepeOdpoBacKyJISIpHiI XBOpOoOU 3pocTae yrpoaosxk 20
POKiB Tic/isl aBapii Ta JOCsSra€e MaKCUMAaJIbHOTIO PiBHS Y
nepiog 2003—2007 pp. Ha erami 2008—2012 pp. mokas-
HUK 3MEHIIYEThCS Maiike y 2 pa3u. PiBHiI XBopoO ap-
Tepili Ta BeH Ha Iepimmx etanax (1988—1992, 1993—1997
pp.) TMPaKTUYHO HE 3MIiHIOIOTLCS, TIeBHE 30iJbIICHHS
BinMivaeTbes B niepioau 1998—2002 i 2003—2007 pp., Ha
OCTaHHBOMY €Tarli 3aXBOPIOBAHICTh 3MEHIIYEThCS.
JuHamika piBHS XBOpOO OpraHiB AMXaHHS MOKa3aHa
Ha puc. 8. MakcuManbHi piBHI 3aXBOPIOBAHOCTI B 000X
BiKOBMUX Tpymnax BcTaHOBJeHO B nepiogm 1998—2002 i
2003—2007 pp., Ha OCTAHHBbOMY €Tarli CIOCTEPEeXEHHS
(2008—2012 pp.) piBeHb 3MEHIIYETLCS Maiixke B 2 pas3u.

decreased. Within twenty years after the accident,
cerebrovascular incidence has been growing and
reached its maximum in 2003—2007; it decreased
almost twice in 2008—2012. Rates of diseases of
arteries and veins in the earlier periods
(1988—1992, 1993—1997) are virtually unchanged,
some increase was observed in 1998—2002 and
2003—2007, in the latest one, the incidence goes
down.

Dynamics of respiratory diseases is shown in Fig.
8. The maximum incidence in both age groups was
established in the periods of 1998—2002 and
2003—2007. On the last stage of observation
(2008—2012) the level is reduced almost in 2 times.

80
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PucyHoK 8. [luHamika piBHA 3axBOploBaHOCTi Ha XBOpo6M opraHiB puxaHHA (Kop 460.0-519.9 3a MKX-9,
J00-J99 3a MKX-10) B VJIHA 1986-1987 pp. 3anexHo Bip, Biky Ha MOMEHT ONPOMiHEHHA

Figure 8. Dynamics of incidence of diseases of the respiratory system (ICD-9 code: 460.0-519.9, ICD-10
code: J00-J99) in cleanup workers 1986-1987 depending on age at the time of exposure

MaxkcuMallbHUI piBEeHb XBOPOO OpraHiB TpaBJIEHHS B
VJIHA BikoM 18—39 pokiB Ha MOMEHT OMNpPOMiHEHHS
BCcTaHOBJIeHO B miepionu 1998—2002 i 2003—2007, y cTap-
mmx ocio — 2003-2007 pp. (puc. 9). IlokazHuku, 3a-
peectpoBaHi Ha mepmoMy (1988—1992) i ocraHHBOMY
(2008—2012 pp.) eTamax cnocTepeskeHHsI, B 000X BIKOBUX
rpynax npakTU4HO OJHaKOBi. PiBeHb 3aXBOPIOBAHOCTI B
VJIHA Bikom 40—60 pokiB Ha MOMEHT OIPOMiHEHHS
3HAYHO IEePEBUIILYE PiBEHb B 0Ci0 MosoAaioro Biky. Oc-
HOBHA YacTKa Y CTPYKTYpi XBOpOO OpraHiB TpaBJIeHHS B
VJIHA HanexxuTth BUpa3KaM IUIYHKY Ta ABaHAILISATHAIIA-
JIOi KUIIIKM, TACTPUTaM Ta IyOoAeHiTaM, XpOHiuHii maTo-
JIOTii TIeUiHKM, XBOpoOaM >XKOBYHOIO MiXxypa, >KOBYO-
BUBIJHUX LIJISIXiB Ta MiAIITYHKOBOI 3aJI03M.

JlvHaMiKy piBHSI MCUXIYHMX PO3JaliB i po3jaliB I0-
Beainku B YJIHA 3anexHo Bim BiKky Ha MOMEHT OII-
pOMiHeHHS mpeacTaBiaeHo Ha puc. 10. JluHamika qJaHOTO
KJIacy XBOPOO KapJAWHAJIbHO BiIpi3HSIETHCSI BiJ 1HILOI
HEeTyXJIMHHOI MAaToJIOTil Mo-mepiue TUM, 110 MaKCH-

The highest incidence of digestive diseases was
established among cleanup workers aged 18—39 at
the time of exposure in periods 1998—2002 and
2003—2007, among older people — in 2003—2007
(Fig. 9). Rates recorded in the initial (1988—1992)
and last (2008—2012) periods of observation are
almost identical in both age groups. Incidence
among cleanup workers aged 40—60 at the time of
exposure far exceed that in younger people. The
following diseases (gastric and duodenal ulcers,
gastritis and duodenitis, chronic liver disease, dis-
eases of the gallbladder, biliary tract and pancreas)
contribute mostly to the structure of digestive dis-
eases among cleanup workers.

The dynamics of mental and behavioral disorders
among cleanup workers depending on age at the
time of exposure is presented in Fig. 10. The dynam-
ics of this class of diseases differs substantially from
that of another nontumor pathology. That is first due

(1) 166



ENIAEMIOJNIOrNIA

TA AO3SUMETPIA

ISSN 2304-8336. pobnemu pagiauiitHoi Mequumky Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2015. Bun. 20.

350

300 I 18-39 pokiB
[ 40-60 pokis

250 | -o

200 | oo

ID

150 |-

100 |--------=

50 |-----

1988-1992 1993-1997 1998-2002 2003-2007 2008-2012

Mepioau cnocreperkeHHn (POKK) / observation periods (years)

PucyHoK 9. luHamika piBHA 3axBOPIOBAHOCTi Ha XBOpo6M opraHiB TpaBneHHA (koa 520.0-579.9 3a MKX-9,
K00-K93 3a MKX-10) B VJIHA 1986-1987 pp. 3anexHo Bif Biky Ha MOMEHT ONPOMiHeHHsA

Figure 9. Dynamics of incidence of diseases of the digestive system (ICD-9 code: 520.0-579.9, ICD-10 code:
K00-K93) in cleanup workers 1986-1987 depending on age at the time of exposure
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PucyHoK 10. iunamika piBHA 3axBOpIOBAHOCTI Ha ncuxivyHi po3naam i po3naau nosepinkm (kop 290-319 3a
MKX-9, FOO-F99 3a MKX-10) B YJIHA 1986-1987 pp. 3anexHo Bip BiKy Ha MOMEHT ONpOMiHEeHHA

Figure 10. Dynamics of incidence of mental and behavioral disorders (ICD-9 code: 290-319, ICD-10 code:

FO0-F99) in cleanup workers 1986-1987 depending on age at the time of exposure

MaJibHi piBHi B 000X BiKOBMX rpynax BUSIBJIEHO Ha Tep-
moMmy ertami cnoctepexeHHs (1988—1992 pp.), a 3 ua-
COM, 1110 MUHYB ITiCJIsT aBapii, 3aXBOPIOBAHICTb CTPIMKO
3HUXKYeThbes. [To-npyre, piBHI 3axBoproBaHOCTi B YJIHA
BikoM 18—39 pokiB Ha MOMEHT ONPOMiHEHHSI Ha BCiX
eramax, 3a BUHITKOM ocTaHHboTO (2008—2012 pp.), BU-
11Ie piBHIB y cTapIIMX 0ci0. Y CTpyKTypi LIbOTO KJIacy Ie-
peBaXaloTh OpraHiyHi MCUXiYHi po3iai, AeTnpecii, TpU-
BOXHi i coMaTo(OpMHi po3iaau, 3aJeXHICTh Bil alKo-
TOJIIO TOIIIO.

MaxkcuManbHi piBHI XBOpoO HEpBOBOI CUCTEMU (puC.
11) B 000X BiKOBMX TrpyIlax BCTAaHOBJIEHI Ha MEPIIOMY
ertami (1988—1992 pp.). B YJIHA Bikom 18—39 pokiB Ha
MOMEHT ONpoMiHeHHST Ha etami 1993—1997 pp. nmokas-
HUK 3HMXKYEThCS Oilblle, HiXXK Yy 2 pa3u, Ha HACTYITHUX
eTamax TeHAEHIlid IO 3MEHIIEHHS 3aXBOPIOBAHOCTI
30epiraeThbest. B ocid Bikom 40—60 pokiB Ha MOMEHT OIl-
POMiHEHHSI JMHaMiKa Ma€ XBWICHOHIOHWUIA BUIIsAd 3i

to higher rates in both age groups revealed in an early
observation period (1988—1992), and with the pass-
ing of time after the accident the incidence drops
dramatically. Second, incidence in cleanup workers
aged 18—39 at the time of exposure exceeded that of
older people throughout all periods, with the excep-
tion of the last one (2008—2012). The following dis-
eases (organic mental disorders, depression, anxiety
and somatoform disorders, alcohol addiction etc.)
prevail in the structure of the class.

The highest rate of nervous system diseases (Fig.
11) in both age groups was observed in the first
period (1988—1992). Among cleanup workers aged
18—39 at the time of exposure, rate drops more
than twice (1993—1997), the downward trend in
morbidity persists in subsequent periods. Among
those aged 40—60 at the time of exposure, wave-
like dynamics shows a decline in the last period

167 =&



ENIAEMIONIOrNIA

TA AOSUMETPIA

ISSN 2304-8336. pobnemu pagiauiitHol Mequumky Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2015. Bun. 20.

70

ID

1988-1992 1993-1997

I 18-39 pokis |
[ 40-60 pokis

1998-2002

2003-2007
Mepioam cnoctepexxeHHnA (PoKK) / observation periods (years)

2008-2012

PucyHoK 11. lunamika piBHA 3axBOpIOBaHOCTi Ha XBOpo6u HepBoBoi cuctemu (Kop 320.0-359.9 3a MKX-9,
G00-G99 3a MKX-10) B V/IHA 1986-1987 pp. 3anexHo Bif BiKy HA MOMEHT ONPOMiHEeHHA

Figure 11. Dynamics of incidence of diseases of the nervous system (ICD-9 code: 320.0-359.9, ICD-10 code:
G00-G99) in cleanup workers 1986-1987 depending on age at the time of exposure

3HIDKEHHSIM piBHS Ha ocTaHHbomy etami (2008—2012
pp.). Takox Tpebda BiAMIiTUTH, 1110 BIIPOAOBXK nepiux 11
pokiB micist aBapii Ha YAEC (mo 1997 p.) piBeHb XBOpoO
HepBoBoi cuctemMu B YJIHA Mmosoaliinoi BikoBoi rpynu
MepeBUILYE PiBeHb y CTaplIMX OCi0, a MOYMHAIOYU 3
nepioay 1998—2002 pp. i 10 OCTAaHHBOTO Yacy 3aXBOPIO-
BanicTh YJIHA Bikom 40—60 pokiB Ha MOMEHT OITPOMi-
HEHHSI 3HAYHO BUIIIE PiBHS MOJIOAIINX OCi0.

Ha mepmmx etamax crnocrepexeHHst (1988—1992 i
1993—1997 pp.) y dopMyBaHHSI JaHOTO KJIaCy XBOpPOO
npaktudHo 90 % y monommux i 80 % y crapmmx YJIHA
BHOCSITH PO3JIaA1 BEreTaTUBHOI HEPBOBOI CUCTeMU (puC.
12). 3 etamty 1998—2002 pp. piBeHb 3a3HaU€HOI MATOJIOT i1
Ta 1l BHECOK Y CTPYKTYpPY KJ1acy XBOpoO HEPBOBOiI CUCTE-
mu (26 % B Mmoot i 15 % B crapiiiii BikoBiil rpyri)
CYTTEBO 3HMXKYEThCS. YnponoBx 1988—2002 pp. piBeHb
po3iajiiB BereTaTMBHOI HEpBOBOi cucreMu B YJIHA Bi-

(2008—2012). It should also be noted that during
the first eleven postChernobyl years (until 1997)
the rate of nervous system diseases in younger age
group of cleanup workers exceeded that among
older people, while since 1998—2002 and up to
date, incidence among cleanup workers aged 40—
60 at the time of exposure was much higher than
that among younger people.

In the earlier periods of observation (1988—1992
and 1993—1997), disorders of the autonomic nerv-
ous system make up almost 90 % in younger people
and 80 % in older cleanup workers (Fig. 12). Since
1998—2002, rate of this pathology and its contribu-
tion to the structure of the class of nervous system
diseases (26 % in younger and 15 % in older age
groups) have decreased significantly. During
1988—2002, incidence of autonomic nervous system
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PucyHoK 12. luHamika piBHA 3axBOPIOBAHOCTi HAa po3najm BeretTaTuBHoi HepBoBoi cuctemu B YJIHA 1986-

1987 pp. 3anexHO Bif BiKy HA MOMEHT ONPOMiHEHHA

Figure 12. Dynamics of incidence of the autonomic nervous system disorders among cleanup workers 1986-

1987 depending on age at the time of exposure
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PucyHoK 13. [luHamika piBHA 3aXBOPIOBAHOCTi HA XBOPOOU €HAOKPUHHOT CUCTEMU, PO3NAAIB XapuyyBaHHA i
06MiHy peyoBuH (kop 240-269 3a MKX-9, EO0-E90 3a MKX-10) B YJIHA 1986-1987 pp. 3anexHo Bia BiKy Ha

MOMEHT ONpOMiHeHHS

Figure 13. Dynamics of incidence of endocrine, nutritional and metabolic diseases (ICD-9 code: 240-269,
ICD-10 code: EO0-E90) in cleanup workers 1986-1987 depending on age at the time of exposure

KoM 18—39 pokiB Ha MOMEHT OIIPOMIHEHHSI BUIIIE PiBHSI
y CTaplIux ocio.

Ha puc. 13 noka3zaHa auHaMika piBHS XBOpPOO €HIOK-
PUHHOI CUCTEMU, PO3JIa/IiB XapuyBaHHSI i OOMiHY PEUOBMH.

MaxkcumanbHuuii piseHb B YJIHA Bikom 18—39 pokis
Ha MOMEHT OIIPOMiHEHHSI BCTAHOBJIEHO Ha IIepPIIOMY
ertami (1988—1992 pp.), B riepion 1993—1997 pp. mokas-
HUK 3HUXKYETHCS, yrpoaoBxk 1998—2007 pp. 3HOBY 3poc-
Ta€ 1 3MEHIIYETHCSI HA OCTAHHBOMY €Talli CIIOCTEePEXKEeH -
Hs (2008— 2012 pp.). Y cTapuiiii BikoBiii TpyIi TpocTe-
JKYETBCSI CX0XKa AMHAMiKa, ajle MaKCHMaJlbHi piBHi BUSIB-
JjeHo B nepioagu 1998—2002 i 2003—2007 pp. B nepion
1988—1992 pp. piBeHb 3axBoproBaHocTi B YJIHA Bikom
18—39 pokiB Ha MOMEHT OIPOMiHEeHHSs Maiixe B 1,5 pa-
3a BUIIIE PIBHS Y CTapIliil BiKOBiil rpyIi, B mepiom 1993—
1997 pp. MOKa3HUKM NPAKTUYHO OJHAKOBI, a YIIPOIOBXK
etamiB 1998—2002, 2003—2007 i 2008—2021 pp. 3axBo-
PIOBAHICTh CTapIIMX OCi0 TMEepeBMILYE pPiBEeHb Yy MO-
JIoAIIiiA BikoBiii rpymi. OCHOBHY YacTKy Yy CKJal €HI0K-
PMHHOI MAaTOJIOTii BHOCSITh XBOPOOU IIMTONOAIOHOI 3a-
JIO3U 1 LIyKpOBUiA AiabeT.

JwuHamika piBHSI XBOpoO KiCTKOBO-M’SI30BOi CUCTEMM i
criosrygHoi TkanuHu B YJIHA 1986—1987 pp. 3anexHo
BiJ BiKy HA MOMEHT OIPOMiHEHHS MpeACcTaBAeHa Ha PUC.
14. B YJIHA Bikom 18—39 pokiB Ha MOMEHT OIIPOMiHEH-
HsI piBeHb XBOPOO KiCTKOBO-M’SI30BOi CUCTEMM i CITOJIyd-
HOI TKaHWHM 3pocTa€ yrnpoaosx 20 pokiB micist aBapii
Ha YAEC i gocsirae MakKCMMaJIbHOTO 3HAUEHHS B T1epiof,
2003—2007 pp., HA OCTAHHLOMY €Talli CIIOCTEPEKEHHS
(2008—2012 pp.) peecTpy€eThCs NMEeBHE 3HMKEHHS MOKa3-
HUKa. Y oci6 BikoM 40—60 pokiB Ha MOMEHT OII-
POMiHEHHs NMHaMiKa Ma€ XBUJETMOMIOHWI BMIVISIA,
HaWOINbIIMK piBEHb 3aXBOPIOBAHOCTI MpUIIadaE Ha

disorders among cleanup workers aged 18—39 at the
time of exposure was higher vs. among older people.

Dynamics of endocrine, nutritional and meta-
bolic diseases is shown in Fig. 13.

Among cleanup workers aged 18—39 years at the
time of exposure, the highest rate was recorded in
an early period (1988—1992). The rate declined in
1993—1997, it was growing within 1998—2007 and
decreased again in the last period of observation
(2008—2012). Similar dynamics is observed in
older age group, whereas the highest rate was
reported in 1998—2002 and 2003—2007. In
1988—1992, incidence among cleanup workers
aged 18—39 at the time of exposure is nearly 1.5
times higher than that in the older age group; in
1993—1997, rates are almost identical, while in
periods 1998—2002, 2003—2007 and 2008—2012,
incidence among older people exceeds that in
younger age group. Thyroid diseases and diabetes
are major contributors to the structure of
endocrine pathology.

Dynamics of diseases of the musculoskeletal sys-
tem and connective tissue among cleanup workers
1986—1987 depending on age at the time of expo-
sure is given in Fig. 14. Among cleanup workers
aged 18—39 at the time of exposure, rate of dis-
eases of the musculoskeletal system and connec-
tive tissue has been growing over twenty post-
Chernobyl years and peaked in 2003—2007, some
decline was recorded in the last period of observa-
tion (2008—2012). In people aged 40—60 at the
time of exposure, dynamics is represented by a
wave curve: the highest rate of incidence was

169 ‘&



ENIAEMIONIOrNIA

TA AOSUMETPIA

ISSN 2304-8336. pobnemu pagiauiitHol Mequumky Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2015. Bun. 20.

120

B 1839 pokis
B 40-60 pokis

1004

1988-1992 1993-1997

1998-2002

2003-2007
Mepioam cnoctepexxeHHnA (PoKK) / observation periods (years)

2008-2012

PUcCyHOK 14. luHamika piBHA 3aXBOPIOBAHOCTI HA XBOPOOU KiCTKOBO-M'A30BOT CMCTEMM i CMOJIYYHOT TKAHMHU
(koa 710-739 3a MKX-9, MO0-M99 3a MKX-10) B V/IHA 1986-1987 pp. 3anexHo Bif BiKy Ha MOMEHT on-

pOMiHeHHsA

Figure 14. Dynamics of incidence of diseases of the musculoskeletal system and connective tissue (ICD-9
code: 710-739, ICD-10 code: MO0-M99) in cleanup workers 1986-1987 depending on age at the time of

exposure

nepion 2003—2007 pp., B OCTaHHI pOKM MOKA3HUK TaKOX
3HUXKYETHCS. YIPOIOBX BCHOTO JOCIIIKYBaHOIO TEpi-
Oly piBeHb XBOPOO KiCTKOBO-M’S130BO1 CUCTEMU i CIO-
JIygHoi TKaHWHNU y ctapmmx YJIHA y 3HauHit Mipi riepe-
BUIIYE piBeHb Y MOJIOJIINX OCi0.

HuHamika piBHS XBOpOO CeYOCTaTEBOI CUCTEMM B
VJIHA 1986—1987 pp. 3ajiekHO BiJ BiKy Ha MOMEHT OII-
pOMiHEHHS TIpeAcTaBicHa Ha puc. 15. B 000x BikoBux
rpynax YJIHA Bu3HaueHO MOCTYIOBE 30iJIbIIIEHHS 3aX-
BoproBaHOCTi B riepioan 1988—1992, 1993—1997 i 1998—
2002 pp., mik Ha eTani 2003—2007 pp. Ta 3HUKEHHS B OC-
TaHHI poku croctepexeHHsa (2008—2012 pp.). Ympo-
JOBX BCBHOT'O JIOCJIiJI)KyBaHOTO Tepiony piBeHb XBOPOO
ceyocTaTeBoi cucteMu y ctapmux YJIHA y 3HauHiil Mipi
MEePEeBUILYE PiBEHb Y MOJIOAIIUX OCi0.

observed in 2003—2007, in recent years the rate
decreased. Throughout the study period, rate of
diseases of the musculoskeletal system and con-
nective tissue among older cleanup workers was
much higher than that among younger people.

Fig. 15 presents the dynamics of genitourinary
diseases in cleanup workers 1986—1987 depending
on age at the time of exposure. In both age groups
a gradual increase in incidence rates is noted for
the periods 1988—1992, 1993—1997 and 1998—
2002, with the peak in 2003—2007, and decline in
recent years of observation (2008—2012).
Throughout the study period, rate of genitourinary
diseases among older cleanup workers substantial-
ly exceeded that in younger people.

60
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[ 40-60 pokis

50 |-

1988-1992 1993-1997

1998-2002
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PucyHoK 15. luHamika piBHA 3axBOpIOBaHOCTi Ha XxBOpobu cevocTaTeBoi cuctemn (kop 580-608.9 3a MKX-9,
NOO0-N99 3a MKX-10) B Y/IHA 1986-1987 pp. 3anexHo Bif BiKy Ha MOMEHT ONPOMiHEeHHA

Figure 15. Dynamics of incidence of diseases of the genitourinary system (ICD-9 code: 580-608.9, ICD-10
code: NOO-N99) in cleanup workers 1986-1987 depending on age at the time of exposure
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BUCHOBKU

1. 3a pe3ynbraTaMu JOBrOCTPOKOBUX KOTOPTHUX €Ilije-
MIOJIOTIYHUX JOCJiAKeHb BCTAHOBJIEHO, 1O IMepioj
nicass YopHOOMIBCHKOI KaTacTpodu BiI3HAYMUBCS CYT-
TEBUM TOTipIIeHHSIM cTaHy 310poB’s YJIHA Ha YAEC.
YacTka 3M0pOBUX Ta MPAKTUYHO 3A0POBUX 0Cib 3a 26
poxkiB micis aBapii Ha YAEC 3Husmtace 3 68 % y 1988 p.
10 5,5 % y 2012 p. 3HMKEHHS YaCTKU 3I0POBUX OOYMOB-
JICHO 3POCTAaHHSIM IIUPOKOTO CIEKTPY HEIMyXJIMHHUX
3aXBOPIOBaHb, HacaMIIepeld XBOPOO CHCTEMU KpPOBO-
00iry, opraHiB TpaBJIeHHSI, IUXaHHS, HEPBOBOI, €HI0K-
PUHHOI, CEYOCTATeBOI CUCTEM.

2. BcraHoBlieHO 30iiblIeHHsT piBHSI iHBaJiAHOCTI BHa-
CJIiIOK PO3BUTKY HEMYyXJIMHHOI natojorii — 10 250 Bu-
mankiB Ha 1000 oci6 y 2012 p. Maitxe 90 % Bumaznkis
iHBamigHoCTi, 3apeecTpoBaHux B YJIHA y 2012 p., moB’s-
3aHo 3 aBapielo Ha YAEC. OcHoBHa 4yactka (63 %) y
CTPYKTYpi NPUYMH iHBaJliIHOCTi HaJIeXKMThb XBOpOOaM
CUCTEMU KpoB0oobiry, apyre micue (13,3 %) mocigaioth
XBOpPOOM HEepBOBOI cuctemMu, Tpete (6,7 %) — XBOpoOU
OpraHiB TpaBJICHHSI.

3. V micngaBapiiiHOMy HepioAi CyTTEBO 30UIbIIMUBCS Pi-
BEHb CMEPTHOCTI BHACIIJOK HEMYXJIMHHUX XBOp0o0O. Oc-
HOBHY 4acTky (82 %) y CTpyKTypy OPUYMH CMEPTi BHO-
CSTh XBOPOOU CUCTEMU KPOBOOGiry, apyre micue (9,7 %)
MoCigaloTh XBOPOOU OpraHiB TpaBieHHs, TpeTe (5,1 %) —
opraHiB AuXaHHs, yeTBepTe (3,2 %) — iHIII HEeIMyXJIMHHI
XBOpPOOU.

4. Tlpu mocligKeHHi IMHAMiKU HeMyXJIMHHOI 3aXBOPIO-
BaHOCTI BCTAHOBJIEHO, 1110 Ha eTani 1988—1992 pp. cno-
CTEepira€TbCsl HAMBUILMI 3a Bech IMiciasiaBapiiHUI Tie-
pion piBeHb MICUXIYHMX PO3JIaiB, PO3JadiB MOBEAIHKH i
XBOpPOO HEPBOBOI CUCTEMM, IEePEeBa>KHO 3a PaxyHOK
30iIbIlIEHHS pO3J1a/iB BereTaTUBHOI HEPBOBOI CUCTEMMU.
[Mounnatouu 3 erary 1993—1997 pp., piBeHb 3a3HaUCHOL
MAaTOJIOTi1 CYTTEBO 3HMXKYEThCS 1 3aJIMIIAETHCS CTA0IIb-
HUM Y HACTYITHi POKM CIIOCTepeXeHHsI. TaKuM 4YMHOM,
MOXHa IIPUIYCTUTH, 11O Y pAHHbOMY ITicJIsIaBapiiTHOMY
repioni HaWOIMBIINI BIIJIUB Ha cTaH 370poB’s YJIHA
YUHUB (PAKTOP CTpecy Y KOMILIEKCi 3 pafialliiHUM YHUH-
HUKOM. Pe3ynsraToM KOMIUIEKCHOI i1 JaHUX (PaKTOpiB
MOXHa BBakaTW MaHidecTalilo iHIIUX HEeMyXJIMHHUX
XBOPOO Y BifjaaeHOMY MiclisiaBapiiitHOMY Tepio/i.

5. Bcranosneno 3HauHe 30inbiieHHsT B YJIHA xBopo0O
CHUCTEMU KPOBOODIry, y Mmepiily 4epry 1epedpoBacKyJsip-
HUX XBOpOO (3a paxyHOK 3pOCTaHHsS YKC/Ia BUITAIKiB
IHCYNBTY, iH(ApPKTy MO3KY, LIepeOpabHOTO aTepOCKIIe-
po3y, TiMepTOHIUHOI eHliedanomnarii), ileMiYHOT XBOpO-
Ou ceplis (3a paxyHOK 30iblIeHHS XPOHIYHOT illIeMiYHO1
XBOpPOOHU, TOCTPOro iH(apKTy MioKapaa, CTeHOKapiii),
rifnepToHiYHOI XBOpOOM, XBOpOO aprepiii, apTepion Ta

CONCLUSIONS

1. Results of long-term cohort epidemiological
studies are testimony to a significant health deteri-
oration of Chornobyl cleanup workers in postacci-
dent period. The proportion of healthy and practi-
cally healthy people approximated 68 % in 1988,
while in 2012, i.e. twenty-six years after the
Chornobyl accident, it fell to 5.5 %. Decreased
percentage of healthy people was due to the growth
of wide range of nontumor diseases, especially cir-
culatory, digestive, respiratory, endocrine, geni-
tourinary and nervous system diseases.

2. We have found the increase in disability (up to
250 cases per 1,000 people in 2012) as a result of
other nontumor diseases. Almost 90 % of disabili-
ty cases reported in 2012 were likely to be
Chornobyl-related. Major contribution (63 %) to
the structure of causes of disability make circulato-
ry diseases, diseases of the nervous system occupy
the second place (13.3 %), and the digestive dis-
eases rank third (6.7 %).

3. Death rate due to nontumor diseases has in-
creased significantly in postaccident period. Cir-
culatory diseases are the major contributor (82 %)
to the structure of causes of death, digestive diseases
occupy the second place (9.7 %), respiratory dis-
eases rank third (5.1 %), followed by other nontu-
mor diseases (3.2 %).

4. When studying the dynamics of nontumor inci-
dence, we have found that within 1988—1992 the
highest, throughout postaccident period, rate of
mental and behavioral disorders, diseases of the
nervous system was mainly due to disorders of
the autonomic nervous system. Since 1993—1997
the rate of this pathology has significantly
reduced remaining stable in subsequent years of
observation. Thus, we can assume that in the
early postaccident period the stress factor in
combination with radiation one have had a very
strong impact on health of the cleanup workers.
That resulted in development of a range of other
nontumor diseases in the remote postradiation
period.

5. We have revealed a significant increase in circula-
tory diseases among cleanup workers, primarily cere-
brovascular diseases (owing to higher incidence of
stroke, cerebral infarction, cerebral atherosclerosis,
hypertensive encephalopathy), ischemic heart dis-
ease (owing to higher incidence of chronic ischemic
heart disease, acute myocardial infarction, angina
pectoris), hypertension, diseases of arteries, arteri-
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KamiJisipiB (BHACHiJOK 3pOCTaHHS KiJbKOCTi BMITIaJIKiB
aTepockieposy, eM0oJii, TpoMO03y apTepiil), XBOpoO
BeH i miMdatnyHux cynuH (piredit i TpomMOodaeoiT,
TpoM003 Ta eMOOJIist BeH). 30ibILIeHHS PiBHS 3aXBOPIO-
BaHOCTi BCTaHOBJIEHO 4epe3 12—16 pokiB Iicist or-
POMiHEHHS, TOMY MOXHa MPUIYCTUTU HAsSIBHICTh JlaTe-
HTHOTIO MEpPioay Y PO3BUTKY JaHOI MaTOOr1.

VY paniii cTarTi TIpeacTaBiIeHO pe3yJbTaTh AECKPUII-
TUBHOTO aHaji3y HEIyXJIMHHOI 3aXBOPIOBAHOCTI B
VIIHA na YAEC, npoTe mnpu HOpOBEIEHHi emige-
MiOJIOTIYHUX OOCTIIK€Hb HAMM BUBYAIOTHCS MOXKJIMBI
Jo303ajieXXHi e@eKTH pO3BUTKY IMaTONOTii, BIJIUB
pamiauiiiHoro i HepamialliiHMX YMHHMKIB, 11O Oyae
npeaMeTOM HACTYMHUX MyOJTiKalliii.
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oles and capillaries (due to increased incidence of
atherosclerosis, embolism, arterial thrombosis), dis-
eases of veins and lymphatic vessels (phlebitis and
thrombophlebitis, thrombosis and venous embo-
lism). An increased incidence was found 12—16 years
after the exposure, thus a latent period for the devel-
opment of this pathology may be assumed.

This article presents results of descriptive analy-
sis of nontumor incidence among Chornobyl
cleanup workers; and yet in epidemiological stud-
ies we examine potential dose-dependent effects of
the pathology, effects of radiation and nonradia-
tion factors. The latter will be subject-matter of
our future publications.
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