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3aboneBaemMoCcTb KaTapaKToM B KOropTe paboTHMHOB,
noaBeprLumxcA npodeccroHansHoMy 0bny4eHmto
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Llenb: OueHka nokasateneli 3a601eBaeMOCTH KaTapakToi B KOropTe paboTHUKOB, MOABEPTLUMXCS NPODECCHOHANBHOMY MPONOHTUPOBAHHOMY 06-
NyyeHuio. Matepuansl 1 MeTodbl: 3aboneBaeMoCTb KaTapakTol u3yyeHa B koropte paboTHukos 10 «Mask», nepsoro B Poccumn npesnpusTis aToMHoj
MPOMBbILNEHHOCTH, BNEPBbIE HAHATBIX HA OAMH U3 OCHOBHbIX 3aBOAOB (PEaKTOPbI, paAMOXMMUYECKUH, NNYTOHWEBbIA) B 1948-1958 rr., u HabntofaBLIMXCS
10 KoHua 2008 r. (12210 yen.). Bcero B u3yuaemoit koropte 6610 3apernctpuposano 3100 cnyyaes katapakTbl. bbina nposeaeHa 3kcnepTHas oLeHKa
1 BepudUKaLMsa BCeX Cyyaes KaTapakTbl; B MCCNEA0BAHUE Obla BKNKOYEHbI TONbKO NOATBEPXKAEHHbIE Cy4au CTApYeCKOii kaTapakTbl. Bce paboTHukm
13y4aeMoi KOropTbl MOABEPranuCh BHEWHEMY raMMa-00y4eHuIo; CPefHSIA CyMMapHas A03a BHeWHero raMma-obnyyenns coctasuna 0,91x0,01 Ip
y My>x4mH, 1 0,65%0,01 p y xeHwmH. CTaTUCTUYECKUIA aHanW3 BKNKOYAN pacyeT He CTaHAAPTU30BaHHbIX M CTaHAAPTM30BaHHbIX NoKa3aTenei 3abone-
gaemocTut Ha 100000 paboTatoiwmx. CTraHEapTM3aLM0 N0 NOAY M BO3PACTy NPOBOAUAM KOCBEHHBIM METOAOM C UCMONb30BAHMEM BHYTPEHHEr0 CTaH-
napta. Pesynbtatbl: B uccnenosatue Bowam 2523 cnyyas ctapyeckoi katapakTl. CpeaHuit BO3pacT Ha MOMEHT AMArHOCTMKM 3a001€BaHMs COCTaBMUN
62,88+0,26 net y MyxunH, n 64,88+0,28 net y xeHwuH. CTanaapTM30BaHHbIE noka3aTenu 3abonesaemocTu (aanee, 3a601eBaeMOCTb) KaTapakTol
Y KEHLLMH BbIAM CTaTUCTUYECKM 3HAYMMO BbILLE MO CPABHEHMIO C MYXYNUHAMM, M MOBBILIANMCH C YBENUYEHWEM BO3pacTa paboTHMKoB. CpaBHeHHe cybKo-
ropTbl PABOTHMKOB C YCTAHOB/EHHBIM IMArHO30M «KaTapakTa» v 6e3 3Toro AuarHo3a nokasano, 4to y nepabix 6bina CTaTUCTUYECKM 3HAYMMO BbILLE AONS
Cnesytowmnx paboTHMKOB: BNepable HaHATbIX 10 1954 r.; paboTatolnx Ha peakTopax; Kypawux; ¢ MHAeKCoM Kypenus 6onee 20 nauka/neT; ynotpebns-
I0LLLMX aNKOr0Ab; C MOBbILEHHOM MACCOM TeNa; C IayKoMOW U apTepuanbHOM r1nepTeH3neit. Kpome Toro, B Cybkoropte paboTHUKOB C YCTaHOBNEHHBIM
[MArHo30M «KaTapakTa» CpefHAs CyMMapHas 4033 BHELWHEro raMMa-00y4YeHns u/unu HeATpOHHOro 061y4eHns Bbina CTaTUCTUYECKU 3HAYMMO BbilLe
M0 CPaBHEHMIO C COOTBETCTBYIOLMMM L,03aMU Y pabOTHMKOB Be3 AnarHo3a «katapakTay. Hanbonee Bbicokue nokasaTenu 3aboneBaeMoCcTi KaTapakToi
BblM 3aperncTpupoBaHbl Y MyXXUMH M KeHLWMH B Bo3pacTe cTapLe 60 net. 3aboneBaeMoCTb KaTapakToi CTaTMCTMYECKM 3HAYMMO 3aBMUCENA OT HepaM-
ALMOHHbIX (HaKTOPOB puCKa (KYpeHue, Hanuyue CONyTCTBYHOLEN rNAyKOMbI /MW BbICOKON CTEMEHN MUOMMM). He BbIIBNEHO BAUSHUA MHAEKCA MACChl
TeNa, apTepuanbHoON runepTeH3um 1 ctatyca ynotpebneHus ankorons Ha 3ab0n1eBaeMoCTb KaTapakToii B M3y4aeMoii koropte paboTHMKoB. 3abonesae-
MOCTb KaTapaKTo# bblna CTaTUCTUYECKM 3HAYMMO BbllLe y pabOTHUKOB, MOABEPTLUMXCS BHELIHEMY raMMa-061y4YeHuto B cyMMapHoii fo3e 6onee 1,0 Ip,
M0 CPaBHEHUIO C paboTHMKAMM, NOABEPrIMMMCS 001yYeHnto B Gonee HM3KMX L03ax. BbiBoAbl: Pe3ynbtatel MCCnesoBaHUS nokasanu, 4to 3abonesa-
€MOCTb KaTapakTon B KOropTe paboTHMKOB, NOABEPrLIMXCS NPOdEeCCMOHANbHOMY 061y4eHHI0, 3aBMUCENa KaK OT HEepPaAMALMOHHbIX (N0, BOCTUTHYTbIM
BO3PACT, HAMYMe COMYTCTBYHOLLEN FNa3HOM NaTONOrMK), Tak M PafiMaLMOHHDIX (BHELIHEe raMMa-06/1y4yerme) GakTopos.

Mpo3payHocTb HUHAHCOBON AeSTeNbHOCTH: HUKTO U3 aBTOPOB He MMeeT GUHAHCOBOI 3aMHTEPECOBAHHOCTM B NPeACTaBAEHHbIX MaTepuUanax u MeToaax.

KnroueBble cnoBa: cTapyeckas katapakTa, nokasatenu 3aboneBaemMocTy, GakTopbl pUcka, BHELIHee raMMa-001yyeHne

(Mopmar uutuposanus: E.B. bparuh, T.B. A3u3osa, M.B. baHHMkoBa. 3a6071€BaeMOCTb kaTapakToi B koropTe paboTHUKOB, MOABEPTIUIMXCS MPOGECCHOHANbHOMY
o6nyyenuio. ObTansmonorus. 2016;13 (2): 115-121 doi: 10.18008/1816-5095-2016-2-115-121

ENGLISH

Cataract incidence in the cohort of occupationally exposed workers

E.V. Bragin, T.V. Azizova, M. V. Bannikova

E.V. Bragin et al.
Contact information: Bragin Evgeniy clinic@subi.su 115
Cataract incidence in the cohort of occupationally exposed workers



OdrtanbmonoruAa, Tom 13 Homep 2, 2016

Ophthalmology in Russia, Volume 13, Number 2, 2016

Southern Urals Biophysics Institute, Ozyorskoe road, 19, Ozyorsk, Chelyabinsk region, 456780, Russia

SUMMARY

Objective: To assess cataract incidence in the cohort of workers occupationally exposed to prolonged radiation.
Material and Methods: Cataract incidence was studied in the cohort of workers of the first Russian nuclear enterprise —
the Mayak, who were firstly employed at one of the main facilities (reactors, radiochemical and plutonium production
plants) in 1948-1958 and followed up to the end of 2008 (12210 persons). Total of 3100 cataract cases were registered
in the study cohort. All cataract cases were reviewed and verified by experts; the study included only confirmed senile
cataracts. ALl workers of the study cohort were exposed to external gamma-rays; mean cumulative dose from external
gamma-rays was 0.91+0.01 Gy in males and 0.65%#0.01 Gy in females. Statistical analysis provided non-standardized and
standardized incidence rates per 100000 workers. Standardization by sex and age was performed by indirect method
using internal reference. Results: 2523 cases of senile cataract were included in the study. Mean age of cataract diagno-
sis was 62.88+0.26 years in males and 64.88+0.28 years in females. Standardized incidence rates of cataract in females
were significantly higher as compared to males and increased with workers age. Comparison between the subcohorts
of workers with/without diagnosed cataracts demonstrated that among workers with cataracts the proportions of the
following groups of workers were significantly higher: workers employed before 1954; workers employed at reactors;
smoking workers; workers with the smoking index exceeding 20 pack®years; workers who consumed alcohol; workers
with excessive body weight; workers with glaucoma and arterial hypertension. Moreover the mean cumulative dose
from external gamma-rays and/or neutron exposure was significantly higher in the subcohort of workers diagnosed with
cataracts than that in the subcohort of workers free of the disease. The highest cataract incidence rates were revealed
in workers of both sexes aged 60 and above. The cataract incidence rate was significantly associated with non-radiation
risk factors (smoking, concomitant glaucoma and/or high myopia). No effect modification by body mass index, arterial
hypertension and alcohol consumption status was observed for cataract incidence among members of the study worker
cohort. Cataract incidence was significantly increased in workers exposed to external gamma-rays at cumulative dose >

1.0 Gy as compared to workers exposed at lower doses.

Conclusion: The study revealed that cataract incidence in the cohort of occupationally exposed workers was asso-
ciated with both non-radiation (sex, attained age, concomitant ocular pathology) and radiation (external gamma-rays)

factors.
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BBELEHWE

Karapakra sABisfgercs Bemyllell HpMYMHON Hapylle-
HUS 3peHNs B TIOXWIOM Bospacte [1, 2, 3] u Hanbonee va-
CTOI puumnHoit cnenoTs (33%) [4]. PacnpocTpaneHHOCTD
KaTapaKThl B BospacTe 6Gomee 50 mer cocraBiser 47,8%
[2]. Karapakra siBlsieTcss MHOTO(aKTOPHBIM 3ab0/IeBaHI-
eM. B pesyinpraTe MHOTOYMCIIEHHBIX MCCIE[OBAHMIT ObIIN
YCTQHOBJIEHBI (PAKTOPBI, CIIOCOOCTBYIOI[ME PA3BUTHUIO Ka-
TapaKThL: yIbTpaduoneToBoe ¥ NHPPAKpaCHOE U3TyYeHNe,
mmabeT, apTepuaIbHasd IUIIEPTEH3NUA, OKUPEHIe, KYpeHue,
IJINTETbHOE UCIIONIb30BaHME KOPTUKOCTEPOUIHBIX IIpela-
parToB, IpefilIeCTBYIOIINEe TPaBMBI M BOCIIAIMTE/IbHbIE 3a-
OoreBaHMsI I/1a3, XUPYPIrUUeCKOe jedeHNe I71a3, 3aMeCTH-
Te/lbHAsl TOPMOHOTEPAINS, 3/I0yIOTpebIeHne anKOrojIeM,
BBICOKAs MHUONNUA M HAC/IeHNCTBEHHAs IpelpacIloNoXKeH-
HOCTb [5-10]. Kpome TOro, M3BeCTHO, YTO XPYCTalIMK B-
JsIeTCsE ONHUM 13 Hanbosiee pafgoOdyBCTBUTENbHBIX Opra-
HOB Y 4eJI0BeKa, a BO3/IeJICTBYE VIOHM3UPYIOIIETO U3Iyde-
HIA BBICOKOJ MOIIHOCTH IPUBOANUT K PasBUTHUIO KaTapak-
ThI [11, 12].

Ophthalmology in Russia. 2016; 13 (2): 115-121

Llenpio MccmemoBaHms ABUJICA aHAN3 [TOKa3aTesIe 3a-
00/1eBaeMOCTH CTapYeCKOil KaTapaKToil B KOropTe pabor-
HIKOB, IMOBEPTUINXCS MPO(ECCHOHATBHOMY IPOIOHTH-
POBaHHOMY 00/Ty4eHMUIO, B 3aBUCKMOCTI OT HepaualiioH-
HBIX I PafMalliOHHBIX ()aKTOPOB.

MATEPWAJIbl N METO[bI

3ab0/1eBaeMOCTb KAaTapaKToll M3ydeHa B KOTOPTE pa-
6otHukoB 1O «Masxk», mepsoro B Poccun mpegmpusarus
ATOMHOJI TIPOMBIIIJIEHHOCTH, BIepBble HAHATBIX HA ONVH
U3 OCHOBHBIX 3aBOJIOB (PeaKTOpBI, pPagMOXVMMUYECKUIL,
IUTyTOHUEBBIIT) B 1948-1958 rT., 1 HabII0gaBIINXCA O KOH-
ma 2008 r. (12210 wen.). IInsa MOCTVMOKEHMS Iie/iell HaCTOsI-
II[ero 9Tala UCCIeTOBAHNUS ObIIN MAEHTU(UIMPOBAHBI BCe
CIIy4ay KaTapaKThl, BHE 3aBMCHMOCTU OT IPUYUH €€ BO3-
HuKHOBeHu:A (3100 cay4aes), 3aperucTpUpOBaHHbIC B U3-
y4aeMoOJ KOTOpTe, Ha OCHOBE MeEIMKO-TO3MMETPUYECKON
6a3er ganubIx «Knmnuuka» [13]. pudem 94% ciaydaes mpu-
XOIMJIOCh Ha MONI0 CTap4yecKoil KaTapakKThl. B Hacros-
Iiee JCClIefoBaHVe BKIIOYEHBI TOIBKO BepUQMUUNPOBaH-
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Ta6bnuua 1. CpaBHMTENbHAA XapakTepuCcTMKa paboTHUKOB ¢/M 6€3 AMarHo3a «kaTtapakTa»
Table 1. Comparative characteristics of workers with and without cataract

Cybkoropta pa6oTHNUKOB
Subcohort of workers
Mokasatens, eAnHNLA M3MEPEHNS
Characteristics, unit C YCTAHOB/NEHHbIM JMarH030M 6
KaTapakTa €3 Anarnosa
) ) free of cataract
diagnosed with cataract
[lons paboTHWKOB, HaHATbIX 40 1954 ., %
Workers first employed before 1954, % e SpEY
[lons paboTHUKOB, KOrAa-n160 paboTaBwmnX HAa peakTopax, % .
o 39,32 36,71
Workers ever employed at reactors, %
CpegHss CYMMapHas /1032 BHELIHEro ramma-o6ny4enus, Ip 1,05:0,02* 0.7240,01
Mean cumulative dose from external gamma-rays, Gy
[lons paboTHWKOB, NOABEPrLIMXCSA BHELIHEMY raMMa-061y4erunto B cymmapHoi fose > 0,5 p, % .
) o 64,61 4490
Workers exposed to external gamma-rays at cumulative dose > 0.5 Gy, %
[lons paboTHWKOB, NOABEPTLIMXCSA BHELIHEMY raMMa-06,1y4eHnto B cymmapHoi fose > 1,5 p, % 26.56* 1579
: o , )
Workers exposed to external gamma-rays at cumulative dose >1.5 Gy, %
CpeaHss CyMMapHas 1032 HeATpOHHOro o6nyyenns, p 0,003£0,0002* 0,002:0,0001
Mean cumulative dose from neutron exposure, Gy
[lons nuy ¢ nHaekcom KypeHus 6onee 20 nayka*nert, % 3163+ 1437
Individuals with smoking index exceeding 20 pack*years, % ! ’
[ons nuu, Korfa-nn6o ynoTpebnaBLIMX ankoronb, % 79 37+ 64.68
Individuals who had ever consumed alcohol, % ’ ’
[lons nuu ¢ apTepuanbHoOi runepTeHsneit, % 14.63* 16.47
Individuals diagnosed with arterial hypertension, % ’ ’
[lons nuu ¢ nHAeKcom maccbl Tena 6onee 25kr/m%% 15.81* 10 51
Individuals with body mass index exceeding 25 kg/sq m, % ’ ’
[ons nuy ¢ rnaykomon, % Pt
Individuals diagnosed with glaucoma, % =l fhe
CpeaHuii BO3pacT Ha MOMEHT Haiima, net 24.96£0.13 24.91£0,07
Mean age as of the date of first employment, years
CpeaHuii BO3pacT Ha faTy BbIXOAA U3 UCCNEA0BAHMS, NeT < LR
pea pary e AeTy BonOA HOBANYA, 64,59:0,16" (59,7:0,25
Mean age as of the date of exit from the study, years
pe3naeHThI)

Mpumeyanme: 3HaKoM * 0TMEYEHbl CTATUCTUYECKI 3HAYMMbIE PA3NNYMA MEXAY CPaBHUBAeMbIMM cybKoropTamu, p < 0,05

Note: * denotes significant differences between the compared subcohorts, p < 0.05

HbIe CITy4Ya) CTapYecKol KaTapaKThl — BCero 2523 cnydas
(manmee mo TekcTy — KaTapakTa). VIcTOYHMKaMM IepBUY-
HOJ MeIMLIMHCKON MH(POPMauy ABUINCh apXUBHBIE I Te-
KyIiye MegUIMHCKIE KapThl U UCTOPUNA 60onesnu. OcHOB-
HBIMU [OMAaTrHOCTUYECKMMU KPUTEPUAMU IIpN IKCIHEPTN-
3e 1 BepU(UKALUU 3apPETUCTPUPOBAHHBIX C/IydaeB Kara-
PaKTBI CITY>KWUJIN: XKa/I0OBI, HaIM4Ne PasINIHBIX 110 popMe
U JIOKaNM3aluy IOMYTHEHNI B XpyCTanuKe, perucTpupye-
MBIX ITPM OCMOTPE€ I'71a3a C IOMOIIBIO PA3INIHBIX METOAMK.
HPI/IHI/IMaHI/ICb BO BHMMaHNE ITIOKa3aTe/IM BHYTPUTTIAa3HOI'O
JaBI€HN A, Ha/lM4dMe XPOHNYECKOI MaTONIOTUM OpraHa 3pe-
HUsI, IpefIIecTBYIOMe 3a00/IeBaHNI0 TPAaBMbI I XUPYP-
rMYecKye BMeUIaTenbCTBa. Hanboblnee KOMNIECTBO CIIy-
4aeB KaTapaKTbl, KaK y MYJX4lH, TaK 1 Y JX€HIINH, 6I>UIO
BIIEpBbIE 3aPETMCTPUPOBAHO B BO3pacTe oT 61 po 70 net
(53,8%), nanmenspiuee (0,71%) — B Bospacte o 40 ner.
CpenHnil BO3pacT Ha MOMEHT YCTaHOB/IEHN: [[MAarHO3a CO-

cTaBui 62,88+0,26 et, MegMaHa (MUHUMYM, MAKCUMYM) —
65 (18; 89) y my>xunuH, u 64,88+0,28 net, MegnaHa (MUHU-
MyM, MakcuMyM) — 67 (21; 89) y sxenmuH. I[Ipnyem, cpen-
HUIT BO3PAcT HA MOMEHT YCTAaHOBJIEHNS AMArHO3a «KaTa-
paKkTa» y JKEHIIWH ObUI CTATUCTUYECKM 3HAUMMO BBIIIE
[I0 CPAaBHEHNIO C MY)XYMHAMI, YTO XOPOIIO COITACYeTCs
C IMTepaTypHBIMM JaHHBIMU [14].

B Tabmuue 1 mpencraBieHa CpaBHUTENbHAS XapaKTe-
PUCTMKA CYOKOTOPTHI PAaOOTHUKOB C YCTAHOBIEHHBIM MIN-
arHO30M «KaTapaKTa» C TPYIIOil pabOTHNKOB, ¥ KOTOPBIX
KaTapakTa He PerncTpUpOBaIach.

CpaBHMTEIBHBINI aHANMN3 IOKAa3aa, 4TO B CyOKOTop-
Te pabOTHUKOB C YCTAHOB/IEHHBIM [UATHO30M «KaTapak-
Ta» OBII CTATUCTUYECKV 3HAYMMO BBIIle IPOLEHT paboT-
HUKOB, pa0OTaBIINMX HA PEAKTOPAX, KYpPsALIUX C MHJEK-
coM Kypeuus: 6omee 20 mauka‘ier, YHOTpeOIAOMMX ajl-
KOTOJIb, MMEI[UX IOBbIIIeHHYI0 Maccy Tema (MIMT 6o-
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Tabnuua 2. MokasaTenu 3a6oneBaeMoCTH KaTapaKkToOM B M3y4yaeMoi KoropTe B 3aBMCMMOCTH OT nosa 1 Bo3pacTta paboTHukos (Ha 100000 pa-

6oTatoLmx)
Table 2. Cataract incidence rates in the study cohort in relation to sex and age of workers (per 100000 workers)
My>XX4uHbI JKeHLNHbI
Boapacr, et Males Females
Age, years Yucno cnyyaes Mokasatens 3a6onesaemocTy, +CO Yucno cnyvaes Mokasartens 3a6onesaemoct, +CO
Number of cases Incidence rate +SE Number of cases Incidence rate +SE
<40 8 10,2+3,61 10 28,71£9,08
40-49 m 303,31+28,798* 36 212,54+35,428§
50-59 258 867,95+54,048 144 996,67+83,06§
60-69 826 4985,89+173,488* 530 5797,75+251,84§
cTapwe 70
older than 70 327 10244,58+566,53§ 273 10773,05£652,01§
Bee 930,15+23,78* 1274,86+40,46
Total
1530 993
CTaHﬂap'I:VISOBaHHbII/I nokasarefb 1000,54+24,66* 1109963775
Standardized rate

3HaKoM * 0603Ha4YeHbl CTATUCTMYECKN 3HAYNMbIE PA3AN4Ms NPU CPABHEHUN NO NONY, 3HAKOM § — CTATUCTUYECKM 3HAYUMbIE PA3NIUYUA NPU CPABHEHUMN C NPeSbIAYLWUM

Bo3pacTom, CO — cTaHgapTHas owmnbka

* denotes significant sex-specific differences, § denotes age-specific differences, SE is a standard error

nee 25Kr/M?), C YCTAHOB/IEHHBIM JMATHO30M «T7IayKOMay.
Cpeguuil BO3pacT Ha MOMEHT BBIXOfAd U3 MCCIELOBAHIS
B CyOKOropTe pabOTHMKOB C YCTAHOBJIEHHBIM AMATHO30M
«KaTapaKTa» OBUI CTATUCTUYECKN 3HAYNMMO BBIIIE IO CPaB-
HEHUI0 ¢ cybkoroproit paboTHuKOB 6e3 mmarHosa. Kpo-
Me TOTO, B 3TOI1 Xe CyOKOTOpTe pabOTHNKOB CpefHIe CyM-
MapHble [03bl BHEIIHEro raMMa-o0nydeHus] u/uin Heil-
TPOHHOTO OONydeHMs: OBUIM CTATUCTUIECKNM 3HAYUMO
BBIIIIE [I0 CPABHEHUIO C pyToii cybxoroproit (1,05+0,02 I'p
1 0,72+0,01 I'p, COOTBETCTBEHHO).

CraTucTU4ecKuit aHaaM3 BKIIOYA] pacyeT He CTaH-
HapTU30BAHHBIX  («rpyOBIX») ¥  CTAHAAPTU30BAHHBIX
(o monmy u BO3pacTy) moKasareselt 3a60/1eBaeMOCTI KaTa-
paxtoit. CTaHAapTU3aLNI0 IPOBOANIN KOCBEHHBIM METO-
IOM C UCIIO/Ib30BAHMEM B KaueCTBe BHYTPEHHEr0 CTaH/gap-
Ta pacIpefielieHNst BCell M3y4aeMoll KOrOPThl pabOTHIKOB
ITO «Masx» 1o mony u Bospacty. Ilokasarenu 3aboneBae-
MocTu paccuntsiBanu Ha 100000 paGOTHUKOB B COOTBET-
CTBUM C METOAMM MEIULIMHCKON CTaTUCTUKM [15].

Vsy4enne cTaHEApTUM30BAHHBIX ITOKas3aTenell 3abore-
BaeMOCTH) B 3aBUCUMOCTU OT HEPaAMALMOHHBIX (IOT, JO-
CTUTHYTBIII BO3PACT, 3aBOJ, KaJeH[ApPHbIN IepPUOH, CTa-
TYC KypeHUsl, MH/EKC KYPeHWsI) ¥ PagMal[MOHHbIX (BHeLI-
Hee raMMa-o0OnydeHue) (aKTOPOB IMPOBORUIN C IOMO-
b0 MOHOGAKTOPHOrO aHanusa. B rabmmuax mpepcras-
JIeHbl He CTAHJAPTM30BAHHBIE I CTAHNAPTU30BAHHBIE IIO-
Kasarenu 3abonmeBaeMocTutcranmapTHass ommbka (CO).
JI/1s1 OLleHKM CTaTUCTUYECKON 3HAUMMOCTU PasHULBL Cpel-
HUX BeIMYUH WCHOMb30BamM t-Kputepuit CTIOfEHTA,
TPYIIIOBbIE PA3IMYNS /151 KAUeCTBEHHBIX IIPU3HAKOB OIle-
HUBAIN C IIOMOIIBI0 KpUTEpus c’. YpoBeHb 3HAYMMOCTHU
ouenuBany npu p < 0,05.

Cseiennst 06 OTHOLIEHMM PAOGOTHUKOB K KypEHUIO

YYMUTBIBAIM 32 BeCh IIEPUOZ HAOMIOCHNS U OLCHMBAJIN
C TIOMOII[bI0 KAaYeCTBEHHOTO U KOJIMYECTBEHHOTO IIOKa3a-
Terneit. KadecTBeHHBINI IOKasaTelb HPUHMUMAN CeRYIO-
1ye 3HaYeHNA: HEM3BECTHO, HUKOIA He KypuJl, KOrja-/in-
60 xypmn. «Huxorga He KypUBLIMM» CUMTAIN PabOTHMU-
Ka, €C/IM Ha NPOTSKEHUM HECKOIbKUX OIIPOCOB BO Bpe-
MS €XerofHbIX 00s3aTe/IbHbIX MEIUIMHCKUX 06C/IemnoBa-
HMI OH yTBEp>KJaJl, YTO HUKOT/ja He Kypuil. B KadecTse Ko-
JIMYEeCTBEHHOTO MOKasaTessl ObLI MCIIONb30BAH MHMIEKC KY-
peHUsA, KOTOPBIl pacCYUTHIBAIN KaK IIPOU3BefieHNe Cpef-
HETO YNC/Ia BbIKYPMBAEMBIX ITa4eK CUTapeT B fIeHb Ha 4M-
CI10 7T KypeHus. VIH/IeKC KypeHns U3MepsAIn B efHNIaX
Mayka*l1eT ¥ IpUPABHMUBAIU K HY/IIO Y HUKOTA He KypUB-
MuX pabOTHNKOB.

Csepiennst 06 oTHOLIEHNN PAOOTHMKOB K ymoTpebite-
HUIO Q/IKOTOJISI YYUTHIBAIN TAK)XKe 3a BECh IePUOJ, HabIIo-
MeHUs U OIEHUBAIM TOJAbKO C IOMOIIBI0O KadeCTBEHHO-
ro IOKasaTensd, KOTOPBI NPUHMMA ClefyIolj/e 3Hayde-
HUS: HEW3BECTHO, KOIAa-mb0 ymOTpeOIsBIINIL, HIKOT-
ma He ynorpe6msasumit. «HUKOrfa He MBIOMUMY» CIUTANIN
paboTHMKa, €CIM Ha TPOTSDKEHUY HECKONBKUX OIPOCOB
BO BpeMsI €XKEerofHbIX 0053aTeIbHbIX METUIIMHCKUX 006-
C/IelOBAaHMII OH YTBEP KA, YTO HUKOTZA He INJL.

Vudopmarus 06 mupekce maccsl tema (VIMT) u ap-
TepuanbHoM paBieHyy (A]]) Oblla yd4TeHa Ha MOMEHT
[peIBAPUTENBHOTO MEAMIIMHCKOTO OCMOTpa, YTOOBI W3-
6eXaTb CUCTEMAaTUYeCKON OMIMOKM, CBS3AHHOM C TeEM,
gro AJl wiu VIMT moryT xoppenupoBarhb C 030il 0071y-
yeHnsA. VIMT paccumThiBanyu KakK OTHOIIEHNME MAacChl Tela
B KWIOTpaMMaX K KBajipaTy pocTa B MeTpax. Hopmainb-
HBIM WHIEKCOM MAacChl Tejla CUMTAIU UHAEKC pPaBHBIN
18,5-24,99 xr/M?. B uccnemoBanne VIMT BK/II04anm Kak Ka-
YEeCTBEHHbII IT0OKa3aTeb, KOTOPDI IPUHMMAJ CIefYIollye
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Puc. 1. «[pybble» U cTaHLapTM30BaHHble nokasaTenu 3aboneBaemo-
CTM KaTapaKToi B M3y4aeMoi koropte paboTHUKOB

Fig. 1. «Crude» and standardized cataract incidence rate in the study
cohort

3HAYEHS: MEHbIIe HOPMBI, HOpMa, 60JIbllle HOPMBI, HEU3-
BECTHO.

AprepuanpHoll rumepTensueit (AI) cumramm co-
CTOsIHMe, IPU KOTOpOoM cucronmdeckoe AJl 6p110 60-
nee 140MM pt. cT. u/mnu  puactonmdeckoe AJl 6Gomee
90MM pT. CcT.. B wucciemoBaHme Hajauuue TIUIEPTEH3UU
BK/II0YaIy KaK KauyeCTBEHHBIN IOKa3aTelb, KOTOPBI Ipu-
HUMaJI CIefyIolllie 3HaYeHNs: 6e3 IMIepTeHsul, ¢ IuIep-
TeH3MeN ¥ HEM3BECTHO.

PE3VYJIbTATbl 1 O6CYHOEHNE

ITo cocrostamio Ha 31 mexabpst 2008 r. B M3ydaeMoit KO-
ropre pabOTHMKOB OBITIO 3apeTUCTPUPOBAHO 2523 crydas
KaTapakTel B TeueHue 242380,6 4e/I0BEKO-TIeT HAbOMIOTEeHNSI.
ITokasaTeny 3ab60/eBaeMOCTM KaTapaKTON B M3ydaeMoil
KOrOpTe B 3aBUCUMOCTHU OT IIOJIa 1 BO3PAacTa pabOTHMKOB
[penCcTaBIeHbl B Tabmuie 2.

CraHpjapTi30BaHHbIe IOKa3aTe/Il 3a60/IeBaeMOCTH Ka-
TapaKTOI}‘[ y JKCHIOUH 6])1}1]/[ CTATUCTUYCCKN 3HAQYMMO BBIIIEC
10 cpaBHEHMIO ¢ MyX4rHamu (1109,96+37,75 u 1000,54+2
4,66 Ha 100 TBIC., COOTBETCTBEHHO), YTO, BEPOSTHO, 00D-
ACHACTCA 60}1])].[[6]7[ IIPpOJO/DKUTENDPHOCTDIO JKU3HU y JKCH-
muH. ITokasarenu 3ab60/eBaeMOCTM KAaTapaKTOil CTaTH-
CTUYECKN 3HAYMMO 3aBUCETM OT BO3PacTa PabOTHMKOB,
KaK Cpefyl MYXXYMH, TaK U CPeAN >KEHIINH, 9TO 006yC/IOB-
JIEHO BO3PAaCTHON IPUPOMOIL M3ydaeMOoll ITaTonornn (crap-
Jeckas KatapakTa). Hambosee BbicoKue mokasarenn 3a60-
JIeBa€MOCTH KaTapaKTOll OBUIN 3aPeruCTPUPOBAHBL Y MYXK-
YIH 1 )KEHIUH B Bo3pacte crapire 60 net (Tab. 2).

JnHamMuKa mokasaresei 3a60/1eBaeMOCTI KaTapaKToll
B U3y4aeMOll KOropTe pabOTHMKOB 3a BeCh IepUOf Habmo-
nenus (1948-2008 rr.) mpepcTaBiena Ha puc. 1.

«['pybble» mokasarenu 3ab0/IeBaeMOCTV KaTapaKTOIL
0XXIJaeMO YBeJIMYMBAINCD K KOHITY [Tep1ojia Hab/MIIOIeH s,
4TO CBSI3AHO C yBeNMYIEHNEM BO3pacTa pabOTHUKOB M3y4a-
emoit koroprsl. CTaHIapTH30BaHHbIE MOKasaTean 3abose-
BAaeMOCTV HAXOOMINCH NPUMEPHO Ha OTHOM ypOBHe B Te-
YeHIe BCEro Mepuofia HabmomeH sl
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Fig.2. Standardized cataract incidence in relation to sex and smoking
index (per 100000 workers)
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Fig. 3. Cataract incidence rates in relation to glaucoma prior to
cataract accounting for sex (per 100000 workers)
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OT Ha/M4MA BbLICOKOW CTEMEHW MUOMUM [0 NOSBIAEHMS KaTapaKTbl
c yyeToMm nona pabotHukos (Ha 100000 paboTatoLymx)

Fig. 4. Cataract incidence rates in relation to high degree myopia
prior to cataract accounting for sex (per 100000 workers)

Bein mpoBesen aHann3 3a601€BaEMOCTM KAaTapaKTOl
B 3aBMCUMOCTM OT OOIIeN3BeCTHBIX (PAKTOPOB PUCKa; pe-
3Y/IbTAThI Ipe/ICTABIEHBI Ha pUC. 2, 3, 4.

3aboneBaeMOCTh  KaTapaKToil OblIa  CTaTUCTUYeE-
CKM 3HAUMMO BbIIIe y MYXXYMH C MHJEKCOM KYpeHMs
oT 0 10 20 mayka*leT IO CpaBHEHMIO C TPYIIION HEKYps-
mux MyxauH (puc. 2). B 1o xxe BpeMst He 06Hapy>XeHO
CTATUCTUYECK! 3HAYMMBIX PA3INYMil MEXAY KYpAILMMUI
C MHAEKCOM KypeHnust 6omee 20 madyka*ieT u HEKypAIIUMU
paborankamu. IlonydeHHbIE Pe3yNIbTAThl IIPEACTABIIAIOT-
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Fig. 5. Standardized cataract incidence rates in relation to sex and
cumulative dose from external gamma-ray (per 100000 workers)

Cs1 JOCTAQTOYHO MPOTUBOPEYUBBIMU U TPeOYIOT [asnbHel-
IIero aHanu3a. BO3MOXKHO, IOTYYeHHBIN Pe3ynIbTaT 00yc-
JIOBJIEH HeOOJBIION CTAaTUCTUYECKON MOIIHOCTBIO TPYII-
16l PabOTHUKOB C MHAEKCOM KypeHus Oonee 20 mauka*yer.
PesynbTaThl mOCTEIHUX VICCIIENOBAaHWUI O BIMAHUM Kype-
HUsI Ha 3a00/1€BaeMOCTh KaTapaKTOIl TaK)Ke HEeOJHO3HAU-
Hbl. Hanpumep, NOBBIIIEHHDBII OTHOCUTENBHBIN PUCK 3a-
607eBaeMOCTH MTIOOBIM TUIIOM KaTapaKThl IIOC/IE HOIIPaB-
KJ Ha BO3PAaCT, IIOJ, MHMIEKC MAacChl Tejla, TUIEePTEeH3UIO
u guaber OP cocrasun 1,48 (95% U 1,10, 1,99) [9]. C npy-
TOJf CTOPOHBI, B X0fie 0(TamTbMOTOTMYECKOTO MCCIEN0Ba-
HUsl B ABCTpanmuu MOoJZo6HON 3aBUCHMOCTHU He OOHapyxe-
Ho [10].

AHanm3 CBUMIETENBCTBYET, YTO IOKa3aTenu 3abojeBae-
MOCTY KaTapaKTOIl y MY)XUMH ObUIN CTATUCTUYECKN 3HAYM-
MO BBIllle B IPYNIax pabOTHUKOB C CONYTCTBYIOLIEH I/Ias-
HOJl IaTosorueit (IlaykoMa M/WIN BBICOKAs CTeIleHb MUO-
IN11), 0 CPAaBHEHMUIO C paboTHMKaMM 6e3 TaKolt MaTOIornn
(puc. 3 u 4). B To e BpeMs y SKeHIINMH CTaTUCTUYECKY 3HA-
YJMMBIX Pas3/IM4Mil He BBLABJICHO, YTO, IIO-BUAMMOMY, CBA-
3aHO C MEHbIIell CTaTUCTUYECKOVl MOIIHOCTBIO VICCIIefye-
MOI1 TPYIIIBL. DTU pe3y/IbTaThl HOATBEP>KIAIOT Pe3y/IbTaThI
IPYTUX VICCTeOBaHMIL, B KOTOPBIX II0Ka3aHO, YTO [TTayKoMa
U MUOIINA BBICOKOJI CTEIIeHU ABJIAIOTCA 3HAUMMBIMU (HaKTO-
paMm plcKa IIpyU Pa3BUTUM KaTapakxThl [5, 6, 8].
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He BbIABNIEHO BIMAHUA MHJEKCA MACChl Tela, apTepu-
QJIPHOJI TUIIEPTEH3NN U CTaTyca yIOTpeO/IeHNs aIKOro/A
Ha 3a60/1eBaeMOCTb KaTapaKToll B M3yd4aeMOil KOropTe pa-
OOTHUKOB.

Tak kak pabOTHMKM M3ydIaeMOil KOTOPTHI B IIpOIjecce
prHOBOI?I AEATE/IbHOCTN IIOABEPraanch IPOJTOHTMPOBAH-
HOMY BHeIIHeMy raMMa-00/y4eHIIo, ObII0 M3y4YeHO BIIM-
sIHVMe CYMMAapHOI [03bl OOMydeHNs: Ha 3a60/1eBaeMOCTb
KaTapaKToil. B mccremoBaHum MCIONTb30BaHBI CyMMap-
Hble [[03bI OOTy4eHNs], pacCUNTAHHBIE Ha OCHOBE JO3MMe-
Tpudeckoit cucreMsl paboTHukoB IO «Mask» «ICPM —
2008» [16].

B pesynbraTe aHammsa YCTAHOB/IEHO, 4TO CTaHZAp-
TH30BaHHbIe [OKasaTeau 3ab0/IeBaeMOCTI KaTapaKToll
KaK y MYJ)XYMH, TaK 1 Yy JXE€HIIMH, IIOABEPTrIMINXCA BHEII-
HeMy raMMa-00JIy4eHNIo B CyMMapHoil fose 6oree 1,0 I'p,
6I)UH/I CTaTUCTUYIECKN 3HAYMMO BBIIIE 10 CPAaBHEHUIO C pa-
60THI/IKaMI/I, TIOABEPIIIMMICA O6HY‘IQHI/IIO B MEHBIIUX [O0-
3ax (puc. 5). He BBIsABIEHO BIMSHUS HEMTPOHHOrO 06MIy-
JeHMs Ha 3a0071eBaeMOCThb Karapakroil. Ha jaHHOM arare
UCCIIeOBaHusl ObUI MpPOBENeH IpPefBapUTENbHbII MOHO-
q)aKTOprHZ aHa/IN3 BAVAHNA pagMalVIOHHBIX U He€paauna-
[[MOHHBIX (paKTOPOB Ha IOKa3aTenn 3a60/IeBaeMOCTI KaTa-
pakToii. Ha crenyromem aTane uccnefoBaHus MIaHUPYeT-
Cs1 OLIeHKA PafjMOTeHHOTO PIUCKa 3a60/I1eBaeMOCTI KaTapak-
TOI (B TOM YMC/Ie, Pas/IMYHBIX MOPQOIOrNIeCKNX TUIOB
KaTapaKTbl) B 13y4aeMoli KOrOpTe pabOTHNMKOB C HOIIPaB-
KOJI Ha 3HaYMMble HepafjuallliOHHbIe (PaKTOPHI.

SAHJTIOYEHUE

AHanus mokasaTeneil 3ab60/IeBaeMOCTM KaTapaKTOIl
B KOropTe pPabOTHUKOB, IOfBEPrHYBIIMXCS Ipodeccuo-
HAJIBHOMY OO/TydYeHNI0, ITOKa3aj, YTO pPasBUTUE KaTapak-
TBI 3aBMCUT KaK OT HepaJMalMOHHbIX (IO, JOCTUTHYTHIN
BO3pacT, KypeHue, Haju4ye COIMyTCTBYIOLIEN ITa3HOM IIa-
TOJIOTUM M Jip.), TaK U pajValiMOHHBbIX (BHeIIHee raMMa-
o61ydeHne) GaKTOpOB.

Mnenue asmopos modxem He coenadamv ¢ nosuuet
pedaxuyuu

nocmynuna 06.11.15 / received 06.11.15
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