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PE3IOME

YacToTa CyHIHIOB PaCCMaTPUBACTCS KaK MOKa3aTesb COLMANBHOTO M MPOo(eCCHOHaIbHOrO OJIaromnoyuus/He0Iaromnonyus, HoITOMY HC-
CJIe/IOBaHUE JaHHOTO MHJeKca y ojiBeioMcTBeHHOr0 ®MBA Poccun koHTHHTeHTa — pabOTHUKOB siiepHOi uaaycTpun (‘Nuclear workers’,
NW), npeacraBisiercs akTyalbHBIM KaK B IMU/IKEBOM IIIaHE, TaK U B TUIAHE ONTHMHU3AINHI IICHXOJIOTHYECKOTO B TICUX0()HU3NO0T0TUIECKOTO
COMPOBOXKICHHS JAHHON KaTEeropuu 3aHsThIX. HacTosmuii UK U3 ABYX COOOLICHHI (CHHTETHUECKOE UCCIIEI0BAHKE) MIOCBAIICH CUCTEMa-
THYECKOMY 0030py C MOCIEAYIOMINMHI METa-aHaIH30M U pooled-aHann30M MPUMEHHUTENBHO K ITOKa3aTelsiM prcka cyuuaoB y NW pazHbIx
CTpaH U T€H/IEPHBIM 3aKOHOMEPHOCTSM JIaHHOTO PUCKA (CTaHIAPTH30BAHHOE OTHOLIEHHE CMEPTHOCTH CPAaBHUTEIBHO C FeHEPalIbHOU I10-
nymsinuei (HacenenneM) — Standardized Mortality Ratio, SMR).

B mpencrasnenHom CooOmennn 1 nmpuBeneHa, BO-IIEPBIX, METOIUKA ITOMCKA UICTOYHUKOB B TIOAJEPKUBacMOil OnOmuorpaduyeckoii 6ase
nmaHHbIX 1t NW pasubix ctpal, B PubMed, Embase, Google Scholar, eLibrary u B cririckax JuTeparypbl 00HAPYKUBACMBIX ITyOIHKAIINI.
[epBudHas BEIOOpKa, chopMHUpOBaHHAS IO PE3yIbTaTaM MOMCKA BCEX YKa3aHHBIX TUIIOB, B CYMME COCTaBMIIa BCETO 556 HCTOYHMKOB (MHO-
T'Hie TIOBTOPSUINCH), YTO TTO3BOJIMIIO NIPH MOCIEAYIOMIEH CeNeKIUH BCE U3 HUX MPOAHAIN3UPOBATh BU3YaJIbHO.

Bo-BTOpBIX, M3110KEHBI 9TAIIBI IPOIIECCHHTA MOTYyYEHHOH BEIOOPKHM IS IIOATOTOBKH K MeTa- U pooled-ananm3am (0T60p paboT TOIBKO C UH-
nexcaMu SMR, TOJIBKO MOCTIETHUX XPOHOJIOTHYECKH IMyOIUKAIMI I M3yYEHHBIX KOTOPT, yCTPaHEHUE BHINATAI0ONINX BAPHAHT B BBIOOPKaX
1 OLICHKA 3IUIEMHOJIOTMYECKOTO Ka4yeCTBa OCTAaBIIMXCS UCCIICOBaHUI).

Hu onHa U3 HaliIeHHBIX YEThIpeX OTeuecTBeHHBIX padoT (Bce it [10 «Masik») He BOIILIa B CHCTEMAaTHUECKUI 0030p BCIECICTBUE OTCYT-
CTBHS HEOOXOIMMOTro MHJEKca prcKa. TeM He MeHee, ObIIH ClIe/IaHbl HEKOTOPBIC BBIBOJBI KAUECTBEHHOTO XapaKTepa, COMIAaCHO KOTOPHIM
npu nepeodyaernu NW ¢ 1O «Masik» (mo 6omnee 1 I'p u 4 I'p B 1Byx padoTtax) oTMedascs MOBBIICHHBII PUCK CYHIH/I0B; IPH OTCYTCTBUH
BBICOKHMX YPOBHEH SKCIO3UIMY HEB3BEILICHHBIN MMOKA3aTeb PUCKAa CPABHUTEIBHO C HACEIICHUEM /ISl My>KYMH TOBBIIIEH He Obu1. Haburo-
Jalics Takke OOpaTHBIM «TeHIEePHBIN MapagoKey, Korja 4acTora (aranbHbIX cynuunoB y xeHumH NW I10 «Mask» Oblia BbIIe, 4eM y
MYKUYHH, B TO BpeMs KaK JIJIsl HACEJICHNsI TIOYTH Beex cTpaH eme ¢ XIX B. onmucaH npsMoil «reHaepHbIi mapagoke» (KpaTHoe mpeodiiaiaHme
YPOBHS CYHIIMIOB JUISI MYKYHMH IPH KPaTHOM ITpeo0JialaHiK TOIBITOK K CYHIIUIaM Y JKEHIINH).

Jlns 3apy6esxabix NW Obutn copMHUpOBaHbI iBE BHIOOPKH HCCIIEI0OBAHMN, COOTBETCTBYIONIHE 15 sIIepHBIM HHCTAIUISIINSM (U3 ISITH CTPaH;
Ha 62% — n3 CILIA) xak ms myxuana NW, Tak u 1 sxkeHma NW (coBnaznenue). JlanpHelmme Meta-aHanu3bl 1 pooled-aHann3sl 3HAUCHHN
SMR st cynnunos y 3apyoexusix NW, a Takke cpaBHEHHE MX PHCKa UL MY)KCKHX M JKEHCKHX KOTOPT C IIEJbI0 MPOBEPKH 00paTHOTO
«TeHJICPHOTO MapaioKcay, OymyT npencrapieHsl B CoolmieHnn 2.
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ABSTRACT

Suicide rate is considered an index of social and professional well-being/ill-being. Therefore, studying this index among nuclear workers
(NW), a group subordinate to the Federal Medical-Biological Agency of the Russian Federation, is relevant both for image-building pur-
poses and for optimizing psychological support for this category of workers. This two-report cycle (a synthetic study) presents a systematic
review, followed by a meta-analysis and pooled analysis, for suicide risk among NW in different countries and gender patterns of this risk
(Standardized Mortality Ratio (SMR) compared to the general population).
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This Report 1 presents, first, a search methodology for sources in a supported bibliographic database for NW in different countries, including
PubMed, Embase, Google Scholar, eLibrary, and the reference lists of identified publications. The primary sample, generated based on the
search results for all the specified types, totaled 556 sources (many duplicates), allowing for visual analysis of all of them during subsequent
selection.

Second, the stages of processing the resulting sample in preparation for meta- and pooled analyses are described (selection of studies with
only SMR indexes, only the most recent chronological publications for the studied cohorts, elimination of outliers in the samples, and as-
sessment of the epidemiological quality of the remaining studies).

None of the four identified USSR/Russian studies (all for the PO ‘Mayak’) were included in the systematic review due to the lack of the
necessary risk index. Nevertheless, some qualitative conclusions were reached, according to which, with overexposure to NW from the PO
‘Mayak’ (up to more than 1 and 4 Gy in two studies), an increased risk of suicide was observed; in the absence of high exposure levels, the
unweighted risk index was not increased compared to the general population for male. A reverse ‘gender paradox’ was also observed, with
the fatal suicide rate among female NW at the PO ‘Mayak’ being higher than among males, while a direct ‘gender paradox’ (a multiple
higher suicide rate for males and a multiple higher rate of suicide attempts for females) has been described for the populations of almost all
countries since the 19th century.

For foreign NWs, two study samples were created, corresponding to 15 nuclear installations (from five countries; 62% from the USA) for
both male NW and female NW (coincidence). Further meta-analyses and pooled analyses of SMR for suicides in foreign NW, as well as a
comparison of their risk for male and female cohorts to test for the reverse ‘gender paradox’, will be presented in Report 2.
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1. Beenenue: 0030pHasi 4acTh U MOCTAHOBKA

NnpodaeMbI

Ha npotrsbkeHuM NOYTH IOJIYTOpa NECATUIETHH HamMu
MIPOBOJIAITCS AHAIMTHYECKNE U3BICKaHUS B 00macTn s Qex-
TOB y paOOTHHUKOB SIAEPHONW WHIYCTPUH Pa3INYHBIX CTPaH
(Nuclear workers — manee NW), peannzyeMble B CHHTETH-
YECKUX HCCIeNOBaHUAX (0030p, cHCTEMaTHUECKUl 0030p,
30HTHYHBII 0030p, MeTa-aHanu3, pooled-ananns, Mera-me-
Ta-aHaIu3 U 1p.') ¢ UeNblo GOPMHUPOBAHHS Ha HAHBBICIIEM

! Jlnst cuHTe3a IaHHBIX M3 pas3HbIX nccnenoBanuii (‘synthetic
study’ [1] — «cuHTeTHUeCcKoe uccnenoBanue» [2], ‘synthesis of
studies’ [3]) cay»kaT mpocToil (HappaTHBHBIN, TO €CTh MOBECTBO-
BaTeJIbHBIN) 0030p, CHCTEMAaTHUECKUIT 0030p, MeTa-aHaIm3 (meta-
analysis) u pooled-ananu3z (pooled-analysis; pycCKOSI3bIYHBIN
TepMuH OTCYTCTBYeT). OT 0OBIYHOTO 0030pa CHCTEMaTHYECKHH
(c Mera-aHanM3oM WM 0€3 Hero) omIM4aeTcs (OPMYITHPOBKOM
TOYHOH 11eJIM, KOHKPETHKOH Moucka u oTdopa UCTOUYHHMKOB, ITOJ-
HOTOH COOpaHHBIX HMCCJIC[OBaHUH HAa TEMYy M OLICHKOW KayecTBa
[IPOaHAIN3UPOBAHHBIX padot [4]. MeTa-aHanu3 NpeacTaBiIseT co-
001 cymMMHpoBaHHE (C y4€TOM OCOOBIX IOJXOJOB BKIIOYEHHS U
B3BELINBAHUS MCTOYHHKOB MO pa3Mepy BBIOOPOK M JHCIEPCHH),
a 3aTeM CTaTHCTHYCCKYI0 00pabOTKY-0000IICHUE KOHEUHbIX Pe-
3yJIBTAaTOB OTACNIBHBIX PaboT, B TO BpeMsi Kak pooled-aHanu3 mpu
oJ00HOH 00pabOTKE ONIEPUPYET COBOKYITHOCTBIO NEPEUUHbIX JIaH-
HBIX U3 KaK10i paboThl. BTOpoil moaxox cuntaercs aJeKBaTHee,
HO siBIIsieTcst Oosee TpyAHBIM (TpeOyeT OpUTrHHAIOB ITyOIMKaLuii, B
TO BpeMsI KaK METa-aHaJIU3 MOXKET BBIIOIHATHCS 110 ITAHHBIM TOJIb-
ko m3 pedepatoB) [5, 6]. Bompoc o mpemmMymiecTBax MeTa- MU
pooled-ananusa, TeM He MeHee, HEOJHO3HAUCH, U OTBET 3aBHCHT
OT CPAaBHUTEJIBHBIX BEIMYUH BBIOOPOK: €CIIH BHIOOPKH OOBEANHS-
€MBIX HCCIIe/IOBAaHMI YPE3BBIYAHO OTINYAIOTCS IO BEIUYHMHE, TO
pe3ynbrathl pooled-ananusa (MpocToro 00beIUHEHMUs O€3 B3BEIIIN-
BaHHs HCTOYHUKOB) Oy/yT OTpa)kaTh MPEUMYIIECTBEHHO Hanboiee
MacurTabHble paboThl; B TAKKUX CIy4asX NPEANOYTUTENIbHEE MeTa-
ananms [7]. Xots pooled-ananus, B oImune OT MeTa-aHAIIN3a, 110-
3BOJISIET M30EKaTh CyOBEKTUBHBIX YKJIOHOB MPH SKCTPArHPOBAHUH
JTAHHBIX M3 OTJENbHBIX PaboT M yuecTb penkue 3(Gdexrts! [6], on
MOYKET J1aBaTh UCKaKCHHBIC PE3YJbTAThl BCICACTBHE «IapagoKca
Cumricona» (‘Simpson paradox’). deHOMEH 3aKIIOYaETCs B TOM,
YTO MHOM pa3 HHTErPUPOBAHKE BOCIHHO OTACIBHBIX JAHHBIX C OT-
CYTCTBHEM 3aBHCHMOCTH MEXY JBYyMs MOKA3aTeIsIMH CIydaitHO
(hopMupyeT TaKkoByIO Ha BbIXOJie (ncOanaHc BO BMELINBAIOIIEMCS
(hakTope Ha pa3HBIX YPOBHSX HHTEpECYOIICH IepeMeHHoi) [7].
Hamu ucnone3yercsi TakyKe Tak Ha3bIBaeMbIH «OObETHHSIONIMN
anamm3» (‘combined analysis’, HamI TepMHUH NPUMEHHUTEIBHO K
MeTony [8]), KOTOPBI COCTOUT B OOBIYHON OLICHKE CpenHel TEeH-
neniun (Mean; Median) mocre ynajieHust 13 BBIOOPKH BBINA/IAr0-
mux BenuuuH. OTinyaeTcs: OT MeTa-aHanu3a U pooled-ananusa u

YPOBHE J0Ka3aTeIbHOCTH SKCIEPTHBIX 3aKIIOYEHUN U PEKO-
MeHJauui uist opranuzauuii u yupexxaeHuiit ®MBA Poc-
CHH, JJI1 MEKBEIOMCTBEHHBIX IKCTIEPTHBIX coBeTOB DMBA
Poccun M WHBIX BEIOMCTB 3APaBOOXPAHEHMS, MUMEIOIIUX
JIeJI0 C COOTBETCTBYIOIIUMM KOHTUHTEHTAMH, a TaKXkKe JUis
JpYTUX 3aUHTEPECOBAHHBIX JIUI] H yUpexkIeHU. BHavare, ¢
2012 1., mccnenoBaHus MPOBOIMINCH TIOMYTHO, HO ¢ 2018 .
u 10 2025 . — no OromxerHeiM Temam HUP [12]. Tlomumo
HHTETrpaJIbHBIX OLEHOK PUCKa ISl HanboJee BaKHBIX Pajv-
AIIOHHO-00YCIIOBJICHHBIX MTATOJIOTHA, HEO3BYYEHHOU, HO HE
MeHee BaKHOW IEeTbI0 MCCIeNOBaHUI ABIAeTCS (HopMHUpO-
BaHHE KOPPEKTHOTO B HAyYHOM IUIAHE U IMOJOKHUTEIBHOTO
UMHDKA 3aHATOCTH B OOJIACTH SIIEPHOM MHAYCTpHU. A C
2024 1. [13] — u B oOnacTv MIaXTHOW Pa3pabOTKH YPaHOBBIX
MECTOPOXKICHNH (IIaXTephl YPaHOBBIX PYOHHUKOB — ganee U
miners).

To ectb — paboOTHI B paMKax NpodecCHOHaIbHON COLH-
osioruu [14].

Psix BBITOTHEHHBIX HAMH CHHTETHYECKHAX UCCIIEIOBAHN
10 CpaBHEHHIO pUCKa obuiel cMepTHocTH [15, 16], cmept-
HOCTH OT Bcex pakoB [16, 17], ot paka nerkoro [17] u ot
Oonesnel cucreMsl kpoBooOpamenus [17] mns NW, ¢ ox-
HOW CTOPOHBI, M TACCHBHOTO KyPEHUS BO B3POCIIOM BO3pac-

HE UMECT aJIbTCPHATUBBI TOTAA, KOTJa HEJIb3s IOJYyYNUTh JaHHBIC O
pa3bpocax BapHaHT JUIsi KOHEUHBIX ITOKa3aTeNleil KaxJOoro BKIIO-
YEHHOTO HCCIIEOBaHUs (OIS MeTa-aHalu3a TpeOyeTcsl Hanudue
JIOBEPHUTEIBHBIX MHTepBaoB (nanee Cl) WM cTaHIapTHBIX OLIN-
6ok cpenrero (SE) [5, 6]). Takum 00pazoM, MO)KHO TOBOPHUTEH O
TpeX CHHTETMYECKHX IMoaxoAax (10 HapacTaHWIO JI0KA3aTelIbHO-
ctn): combined analysis, meta-analysis u pooled-analysis. B 3a-
MagHbIX UCTOYHHMKAX TepMUH ‘combined analysis’ nHoraa (peako)
HCTIONB3yeTCsl KaK CHHOHUM MeTa- U pooled-ananusa mwim (4acro)
B HECTHEIU(PHUIESCKOM CMBICIIE (KaKk HEKoe aMOppHOEe 00BbEIIMHEHIE
Kakoii-To rpymnmsl AaHHbIX). CucTeMaTndyeckuil 0030p, MeTa-aHa-
13 1 pooled-ananu3 paccMaTpUBarOTCs KaK BBICHINIT yPOBEHB J10-
Ka3aTeJIbHOCTHU («BTOPOH ypoBeHb») [5, 6]. Tak, B qokazarenbHOU
MeJUIHE MEeTa-aHaJlM3 MMEHYETCSl «IUIATHHOBBIM CTaHAAPTOM)
JUISL «30JI0TOTO CTAHAAPTa» — TO €CTh AJISI OXBAThIBAEMBIX UM paH-
JOMHM3UPOBAHHBIX KOHTPOJIUpPYEeMBbIX ucnbITanuil [9]. Ognaxo ere
BBIIIE (TPETHil ypoBeHb») Haxomsrcs ‘umbrella review’ («30H-
TUYHBIA 0030p» — 0030p 0030pOB MIIK CHCTEMATHYECKUX 0030pOB;
overview) [10] u, COOTBETCTBEHHO, METa-aHAIIU3 METa-aHAIH30B
(meta-meta-analysis) [10, 11] (mocnemHue, mo JoTuKe, Kak OBl HE
HUMEIOT OLCHOK B PaclnpoOCTpaHCHHBIX JAparol€HHbIX METalliax,
TIepexofs, Tak CKas3aTh, B 00JIaCTh CBEPXIOPOTUX M PEAKUX POANS,
OCMHUS U T.II.).
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T€, C IPYTOil CTOPOHBI, IPOJIEMOHCTPUPOBAT YAUBUTEIbHBIC
¢axrel. [Toutn Bce Ha3BaHHbIE MIOKA3aTENN PUCKA IPUMEHU-
TEJNBHO K TpencTapisromemy uarepec it ®MBA Poccun
MIepCOHAITY OKa3allCh HUKE, YeM PUCKH ITAaCCHBHOTO Kype-
HUs y oObrgHOTO Hacenenus [15-17]. Haxe mus U miners
PHUCK 00IIIei CMEPTHOCTH OBLI HUXKE, YeM ISl TACCHBHOTO
Kypenus [15, 16], a puck cMEPTHOCTH OT BCEX PAKOB — paB-
HOBeJMK [16]. Mexy TeM, HCIOJIb30BaHHbIE UHIEKCHI PH-
cka cmeptHocTH (Standardized Mortality Ratio cpaBHuTENB-
HO ¢ TeHepanbHOU momymsiiuer — SMR [18]) ms oOmieit
CMEpTHOCTH SIBIISIIOTCS, coracHo BO3, mokazarenem 0ia-
TOTIOJYYHsI, TOCKOJIBKY MPOJOIKUTENLHOCTD Xn3HN — Life
expectancy — 00paTHO MPOMOPIMOHATIBHA TOMY HHICKCY U
nMmeeT (popMyIbHBIE armpokcumMary [ 18].

Ham mera-anamu3 mo SMR st o01eil cMepTHOCTH |
CMEPTHOCTH OT BCEX PAKOB NMPOJAEMOHCTpUpoBan ajus NW
cTOJIb BBICOKHH «DddeKT 310poBoro pabOTHHKA», YTO OH
MOT OBITh CPAaBHHM TOJIBKO C BBISIBICHHBIM JJIs Bpaduei, aT-
JICTOB U ITHJIOTOB, 6y}1y‘II/I BbIIIC, YEM [IJI1 BOCHHOCITY>Ka-
mwmx [15, 16, 19]. CxoxHbIe naHHBIE O BRICOKOM «Dddekre
310pOBOTO paboTHUKa» it NW ObLIM TOJTy4YeHBl B METa-
aHaJIM3ax M JIPyTUMH aBTOpaMH (CChUIKY cM. B [16]; ecTh n
WHBIE pabOTHI).

Jl1st panpHERero JOCTHKEHUST YKa3aHHOM UMUJIKEBOM
LEeIM NPEACTaBIsIach aKTyalbHOM oueHka y NW Takoro
nokasaresns couuanbHoro [20-22] um npodeccroHanbHOrO
[22—-33] Gmaromomyunsi/HeOmaronomy4ns, Kak 9acToTa Cyu-
IIUJIOB.

Jns pa3nu9HBIX MPOQECCHii BOIPOC O YacTOTE CYHIIH-
JOB JaBHO an/Io6pen SHAYUTCIIbHYIO BAXKHOCTD U ABJISACTCSA
MIPEIMETOM YIITyOJICHHBIX MCCIIENOBAHUH (TIpeacTaBICHHAS
3/ech TOJ00pKa UCTOYHUKOB [22-33], maneko He IMoiHas,
OXBAaTHIBACT NEPUOA B 45 51eT; nepBast myOIUKaIyst Ha TEMY,
BbIsiBIICHHAs yepe3 PubMed, — ot 1963 r; yepe3 Google
Scholar — ue no3nHee 1916 r.). Ha3BaHHbI MTOKa3aTesb, NpH
ycTpaneHnn 3(PQEKTOB HEMPOU3BOJACTBEHHBIX (PAKTOPOB,
OTpakaeT CTpece, CBSI3aHHbIN ¢ padoroii [22, 25, 29, 30, 32,
33], mpruuHAMH KOTOPOTO MOTYT SIBIATHCS, MHOH pa3 B KOM-
wiekce [25], ciaenyromnue GakTopsl:

¢ HeOmaronpustasie yenosus Tpyaa [28, 30, 31].

e [IpodeccronanpHbie neperpy3ku [28].

¢ HezocTaTouHblii ypoBEeHb COIMAIBHO-?KOHOMHYECKOTO
cratyca 3ausToctu [31], BKITtoUasi mpeBaJIpOBaHUEe He-
KBaJTM(PHUIIPOBAHHOTO PYYHOTO Tpyaa [27].

e PaccoracoBanue nmpodeccHoHaIbHOTO U 00pa3oBaTesb-
HOTO cTaTycoB [21].

e Crabast moepKKa co CTOPOHBI PYKOBOJUTEIEH W KOJI-
ner [30].

e HecooTBeTcTBHE YPOBHS KOHTPOISI BEIMYHHE TpeOo-
BaHui Ha nmpousBozactse [30, 33]. Tak, B MIBeICKOM HC-
cinenoBanny [33] TPOIEMOHCTPUpPOBaHA CIETyOIIas
I[eroYKa 3aBUCHMOCTH BenmmuuHbl pucka (HR?) cywmnu-
JTAJIBHOTO MOBE/ICHNS Ha MIPOU3BO/CTBE, OT HANMEHBIIIEe-
ro K HauOOJbIIEMY: BBICOKHE TPEOOBaHUS + BBICOKHUI
KOHTPOJIb, BBICOKHE TpeOOBaHUs + HU3KHH KOHTPOJIB,
HU3KUE TpeOOBaHMs + BHICOKUI KOHTPOIIb, HU3KHE Tpe-
OoBaHNs + HU3KUHA KOHTPOJIB.

e bosee sterkuit goctym K crocodam cyuiuaoB (hapma-
LIEBTUYECKHUE TIPEnapaTbl WM OTHECTPEILHOE OpYXKUE;
HarpuMmep, A Bpaudel, (apManeBTOB, BETEPUHAPOB,
depmepos u mip.) [27].

[lepeunciennoe u GopMupyeT OIarompuATHBINA/HeOma-
TONPHUATHBIA MMUJIUK 3aHSATOCTH JUISl TOM MM WHOM TpO-
(deccnn, a yacToTa CyWIMIOB CIYXKHT HEKUM HWHTErpallb-
HbIM uHAMKaropoM [28, 29]. NW u U miner He sIBISIFOTCS
371eCh MCKIIIOYCHUSIMU, YUUTHIBASI B TOM YHCIIE CIIOKHOCTB,

2 HR — Hazard Ratio; oTHOIIEHHE PHCKOB; CYTh OJIHM3Ka K OT-
HocutesnbHOMY pucky (Relative Risk; RR) [34].

OTBETCTBEHHOCTh M, C OOIMIMX MO3WIHNH, ONpEaeICHHYIO
OTACHOCTh, XapaKTEepHbIE NJISI STUX BUJOB JECSATEILHOCTH
[35-37].

Jis 9acTOTHI CYMIIUIOB UMCIOTCS 3HAYMTEIBHEBIC BapH-
aIy B 3aBUCHMOCTH HE TOJBKO OT BPEMEHHOTO IEepHoja
unu snoxu [21, 38], Ho u or Bo3pacta [20, 38] u oT mona
[20, 24, 25, 30-32, 38-42]. CneayeT Takke UMETh B BHU.Y,
YTO Mapacy’IuAaIbHOEe TOBEICHIE, TO €CTh HE TPUBOIS-
mee K CMepTH (BKITI0Yasi COOTBETCTBYIONIUE TTOTBITKH ), MO-
ket Berpedarbesi B 2040 pa3 yame, yeM darajbHbIe CyH-
uuabl [26]. U 31ech MbI cTalIKUBaeMcsl ¢ TaK Ha3bIBAGMBIM
«TCHIICPHBIM TTAPAIOKCOM»: TIPH MpeolIaaHny KCHIIIH B
He(haTaTbHOM CYHIHAATBFHOM TIOBEICHHH MMEETCS 3HA4H-
TEJILHOE MPEOOTaJaHNe MYKUHH B 3aBEPIICHHBIX CYHUIIHIaX
[20, 24, 38, 40, 41, 42]. deHoMeH ObLT OOHAPYIKEH CIIC B
XIX B. (cMm. B [20]) 1 BBISBIICH [T BCEX CTpaH, kKpome Kuras
[20, 39], rme wacToTa CyMIMIOB Yy My>X4nH He BhIme [39]
(moMuMoO TpoYero, y KEHIIMH M y MYXYUH OOHapy>KHBa-
10TCsI pa3Hble PakTOpbl pucKa Juist cyuiuaos [32, 42]). Co-
miacHo uccienoBanuio [38] or 2012 r, kpaTHasi pazHMLA
B YaCTOTE CYHIHIOB MEXAY MYXUMHAMHA W SKCHITUHAMU
cocTaBisia cienyromue 3HadeHus:: 4 — B EBporne, 3,6 — B
CIIA, 1,3 — B Banaanoit Okeanuu u 1,1 B Bocrounom Cpe-
mm3eMHOMOpbe. B Typuuu cooTBETCTBYIOIIEE OTHOIICHHE
65110 paBHo 2,5 [40].

OpHaxo A1 TeHAEPHOTO Pa3IUYUs B YaCTOTE CYUITUIOB
Ha MPOM3BOJCTBE CTOJb PE3KUE OTIMYUS HE UMENU MECTa:
10 JaHHBIM MeTa-aHanu3a [30] mokaszarenu Ui My>KUUH U
JKCHIIIMH B IIEJIOM OKAa3aJHMCh PaBHBI. PaBHOBENMKHE 3HA-
YeHUs] ObUIM 3aperMCTPUPOBAHBI JJIsl PaOOTHUKOB 0O0IIe-
CTBCHHBIX CITYK0, MCHEIDKEPOB U O(UCHOTO TIEPCOHAIIA, TS
pa3HOpaboUYNX W TEXHHWYCK, a JUISI HEKOTOPHIX Mpodeccuit
«TEHJICPHBIA TaparoKc» UMEN OOpaTHBIA XapakTep (BOCH-
HbI€, TIOUIIEHCKHE, POJABIILI, TEXHUUECKHE CTICIIMATUCTHI
u 1p.). HeonHo3HauHas 3aBUCHMOCTh B IUIAHE TE€HIEPHBIX
pa3IMYMA IO YacTOTe CYWIUIOB IS PAa3IMYHBIX Tpodec-
CHIf OTMedaach M B MIBEHIIapcKoM HccaenoBanuu [31].

Cpenu Bcex mpodeccuii, cyns o Bcemy, Hanbdosee pes-
KO «TCHJICPHBIN MapagoKc», HO — 6 0OpamHoM TUTaHE, Ha-
OmromaeTcss y Bpadeid, 0 9YeM CBHUJICTCILCTBYET BEIIUKOE
MHOXECTBO OTJICbHBIX MCCIIEIOBaHUH (110 KpaifHeH Mepe ¢
1960 r.), HHTErPUPOBAHHBIX B YETHIPEX METa-aHAIM3aX OT
2004-2024 rr. PaccuntanHoe HaMH cpeiHEe 3HAYCHUE IS
OTHOIICHHUS YaCTOTHl CYHUIMIOB >KCHIIMHBI/MYKYHHBI U3
STHX MeTa-aHaIW30B Ui Bpadeil coctaBmio 1,76 (95% CI:
1,30; 2,21)°. Takoii pa3HUIIbI HE OTMEYAIOCH HHU JJIsI KAKHX
WHBIX TMPOQECCHii 13 BOIICANINX B YIIOMSHYTHII MeTa-aHa-
JIA3 11 MHOKECTBA TUTIOB 3aHsTOCTH [30].

Cpemu NW pas3HBIX CTpaH W HHCTAJUIAIIMA HMeeTCs 3Ha-
YUTEIHHOC YMCIIO pAOOTHUKOB-XKEHIIMH [44] (M MH. 1p. UC-
TOYHUKH). boJiee TOro, B HEKOTOPBIX CTpaHaX KEHIIUHBI pa-
6otarot (mu padotamun) qaxe kak U miners (CLIA, maxTs
Grants, New Mexico, Bxiiag B o0mryio xoropty 2,8% [45];
Kanana, maxtel B Ontario — 1,4% [46]; 'epmanus, miaxrsl
‘Wismut’ — «04eHb Malloe YHCJIO JKCHINUH padoTaiu TMmoi
3emuiei» [47]; 3HAUUT, TAKOBBIE BCE XKe ObLIN).

Lenbro MpeaCcTaBICHHOTO MCCIEIOBAHUS SBISCTCS CH-
CTEMaTHYCCKUN 0030p, pealn30BaHHBIA B MapaieIbHBIX
MeTa-aHaJm3e U pooled-aHanmse, MOCBSIICHHBIN PUCKY (a-
TanbHBIX cynnuaoB (mo SMR) y NW pasHbIX cTpaH U TeH-
JCPHBIM Pa3IIHUUAM UL YKAa3aHHOTO MTOKA3aTels.

3 YKa3zaHHBIC METa-aHAJIU3bl B PSZIC CIy94acB BKITIOYAIH OIHH
U TE K€ OTJEJbHBIC UCCIIIOBAHUS — CTPAHHBIM 00pa3oM, HECMO-
Tpsl Ha TO, YTO METa-aHaJIN3 U CHCTEMaTHYeCKUI 0030p 00s3aHbI
OXBAaTUTh BCE NOCTYMHbIE paboThl [43], mepeceueHus B YETHIpEX
MeTa-aHaJM3aX OKAa3aJIMCh COBEPIICHHO HENOJHBIMH. J[aHHBIE O
cynnuIax y Bpadeit OymyT noxpobHo paccMoTpeHsl B CooOmeHnn
2 HACTOSIIIErO IMKJIa CO BCEMU HEOOXOIMMBIMH CCBIITKAMH.
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B cBs3u ¢ GompmmM 00beMOM MaTeprania, 9To OOBIYHO
NP CUHTETUYECKUX HCCIICIOBAaHUSX, ITyOIUKaus pasze-
JieHa Ha JiBa coobuieHus. [lepBoe mocBsIeHo oOmuM Bo-
mpocaM, 0030pHON YaCTH, METOAOJIOTHH MOWUCKA MCTOYHH-
KOB, XapaKTEPHCTHKE MTOTy4IEHHOM BBIOOPKHU U POLIECCHHTY
Marepuaia Juis 3allaHMPOBAaHHBIX BO BTOPOM COOOILECHUH
MeTa-aHam3a u pooled-ananmsa.

Amnanornynsle ucciefoBanus gt U miners cpaBHH-
TEJIPHO C MIaXTepaMU YTOJbHBIX IIAXT, HAMEUEHO BBIMOJN-
HUTH OTACJIIBHO.

HecMmotpst Ha 6oJ1b1110€ YHUCIIO PadOT MO OIIEHKE MEUKO-
omonmormdeckux u WHBIX dpdexroB y NW [12] u U miners
[13], mpugem mist psima TPOW3BOACTB MMEIOTCS Mapaslieib-
Hble JIaHHBIC 110 dddeKxTam (BKIII0Yas 4acToTy CYHIHUJIOB) U
Yy MY)XYUH, U Yy XKEHIIMH (CM. HIDKE), HUYEro MOJ00HOTO 10
HACTOSIIET0 BPEMEHH BBITIONHEHO HE Obu10. OrmyOnmkoBaH
JIOKANBHBIN pooled-aHanu3 ayIst 9acTOTHI CYHIIMIOB y KEH-
e — NW psia unctamisiiuid CIIIA (He BceX BO3MOXHBIX)
[44] (cM. HIKE), HO CpAaBHEHUE C ITOKA3aTEIISIMU TSI MY>KIUH
KOHIICITYaJIbHO HUIJE HE MPOBOAWIOCH. VMeercs Taroke
obmmpHoe mccnenoBanne prucka cyurmaoB y NW Paducah
gaseous diffusion plant CIIIA (mpoueccunr U) B 3aBUCHMO-
CTH OT BO3JCHCTBUSI Psi/ia TOKCHYHBIX MeTaiIoB (BKirodas U;
moapoOHee Takxke Hivke) [48]. Drta myomukarmust ot 2011 1.,
€IMHCTBEHHOE MCCIIEA0BAHNE, NOIHOCHbIO TIOCBAIIEHHOE CY-
urunaM y NW, HecMOTpst Ha HHICKCHPYeMOe U3laHue’ u ce-
PbE3HBIE PE3YIBTATHI, BRIIVISUT HECKOJIBKO CTpaHHO (puc. 1).

www.theijoem.com Int.J Occup Environ Med. 2011 Oct;2(4):199-214.
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Puc. 1. IlepBas crpanuna nmyoaukanuu [48], eIMHCTBEHHOTO HCCIeI0Ba-
HUS, TTIOJTHOCTBIO MOCBSIIEHHOT0 YacToTe cyniuaoB y NW. JloctoBep-
HOCTb OTOOPa)KEHHOTO IIPOBEPEHA 110 BEPCHSIM M3 PA3HBIX HCTOYHHKOB,

BKUTIOYast moprai npu npasutensctBe CIIA ‘Centers for Disease Control

and Prevention’ (CDC; ccpuiky cM. 31ech B [48])

Fig. 1. The first page of the publication [48], the only study entirely
devoted to suicide rates in NW. The accuracy of the information displayed
has been verified against versions from various sources, including the US

Government portal ‘Centers for Disease Control and Prevention’ (CDC;
see reference here in [48])

2. Cnenu$puYHOCTH HccaeayeMoro 3¢ dexra u Nouck

HCTOYHHKOB

Kak HeonHokpaTHO ykasbiBajioch Hamu paHee [12, 16,
17] (B cBOE Bpemsi OBUIO MPOBEACHO ATHMOJIOTHUECKOE HIC-
clieioBaHKe; CChUIKY cM. B [12, 16, 17]), Tepmunsl “nuclear
workers” m “nuclear industry workers” (koHCTpyKIHMH B
JIBOMHBIX KaBbIUKaX ITOMCKOBBIC CHCTEMBI PacCMaTpUBAIOT
KaK €JMHOE IIeJI0€) MOTHOCTHIO M CIIEIU(PHIHO OXBATHIBA-
10T IIOYTH Bee uccaenoBanuss NW, B TOM 4nciie U OCHOBHbIE
poccuiickue, UMeromue abstract (JIOMOTHUTEIBHBIMU TEp-
MMHaMHU BIISIOTCA “thorium workers” u “uranium workers”,
HO YHCJIO COOTBETCTBYIOIINX paboT HecomocTtaBuMo). Ta-
KM 00pa3oM, OXBaT OOBEKTOB IPU MOMCKE HA YKa3aHHbIE
TEPMHHBI SIBJISIETCS aJICKBATHBIM.

Q4 82011, TO ecth B roz Bbixozaa crarbi [48]; Q2 B 2023 1.

B mpencraBneHHOM HCCIIEIOBAaHMHM H3ydajach 4acToTa
(baTaJIbHBIX CYHIMIIOB; BOIIPOC O CYUIIMAAIEHOM MOBEICHUH
NW, cynst o paccMOTpEHHO# Jajee Haliel 0a3e JaHHBIX JIIs
NW [12], a taxxe no morcky B PubMed u B Google Scholar,
HUKEM HE UCCIICA0BAJICS U 3/I€Ch HE aHAIN3UPYETCS .

B kauecTBe mokaszaresns pucka, Juisi KOToporo GpopmMupo-
Bajach BRIOOpKa TS MeTa- U pooled-aHanm30B, MCIIOIB30-
BaJI TOJIbKO MHJIEKCH SMR. Pe3ynbrarsl noncka, u3aoxKeH-
HBIE HIKE, TIOKA3aJIH, YTO APYTHE WHACKCH PUCKA IS CYyH-
muoB y NW — SRR RR u HR, BCTpeuanuch B €TMHUIHBIX
Clly4asix, ¥ 9TH JIaHHBIE ITPEACTABIICHBI J1aJIee TOJIBKO IS
001I1ei KapTHHEIL.

[Tonck paboT AN CHCTEMaTH4ecKoro 0030pa W Imocie-
IOYIOLIMX MeTa- U pooled-aHann30B B OCHOBHOM IPOBOIH-
JIM 4epe3 YIOMSHYTYIO, TIOJIEPKUBAEMYIO IBYMsI TIEPBBIMU
aBTOpaMH TIPE/ICTABICHHONW pPabOTBI W 3apeTUCTPUPOBAH-
Hyto B Pocnarente Oubmmorpaduyeckyio 6a3y JaHHBIX IO
sddexram u okasareasiMm y NW, kotopast sBJISIETCS perpe-
3€HTATUBHOW U TIOJIHOHM NPUMEHHUTEIIFHO KO BCEM MHPOBBIM
COOTBETCTBYIOIIAM AITHICMHOIOTHICCKAM HCCIICIOBAHUSIM
[12]. Tlo xommW4ecTBy MCTOYHHKOB W TIPEACTABICHHOCTH
OpHUTI'MHANaMH MyOnuKanuii 0a3a JaHHBIX HE UMEET MHpO-
BBIX aHAJIOTOB HA TEMY CPEIH NPAKTUYECKH BCEX OCHOBHBIX
TTOMCKOBBIX CHCTEM U Ombimorpaduueckux 6a3 (TecTupoBa-
uel PubMed, Embase, Web of Science, Cochrane Review,
INIS or MATATD wu np., Bitouasi poccuiickyio eLibrary)
[12]. Ha cepennny suBapst 2026 1. 6a3a TaHHBIX BKJIIOYaja
cootBeTcTBeHHO 2339 (Ha 91% momHbIe opuruHaisl) U 2960
(ma 86% opHUTHHAIIBI) HCTOYHUKOB JUISI OTCYSCTBCHHBIX U 3a-
pyoexubrx NW, To ecTh B cymme 5299 crareit u JOKyMEHTOB
(cymmapno Ha 88% C TIOJTHBIME OPUTHHAIAMH).

C momompio mporpammbl Archivarius-3000 ocymect-
BJISUTH TIOJTHOTEKCTOBOW TIOMCK Ha TEpMHUH ‘suicide’ B ABYX
COCTaBIISIFONIMX 0a3bl — B cy00azax Juist 3apyOeXHBIX U OT-
edectBeHHBIX NW (Haiineno 115 + 15 wcrounuxos). Or-
JeTbHO B cy00a3e amst oreuecTBeHHBIX NW OBLT BBITOTHECH
MTOWCK Ha TEPMUHBI «CYHUIIHI» U «camoyomitcTBo» (17 + 21
YIIOMUHAHUE; MPOrpaMMa YYUTHIBAET CJIOBA B Pa3HBIX Ta-
JIeKAX).

B Bume momonHEHUs, OCYIICCTBISUIA MOUCK B CUUTAIO-
mieiicss OJHON W3 CaMbIX aBTOPUTETHBIX HAYYHBIX CHCTEM
Embase [43] (ScienceDirect — Journals&Books — momyib
‘Find articles with these terms”):

[“nuclear workers”] AND [suicide] — 23 ccpuiku;

[“nuclear industry workers”] AND [suicide] — 7 cchiiok’.

Haxonen, mpoBouiaM NMOUCK B HamOoliee Npe/CTaBH-
TeJbHOU Mo mmpote cucteme Google Scholar (MuHHOG30p
PO BO3MOXXHOCTH W OTPAHWYCHHS ITOH CHUCTEMBI CM. B
[12]). Ha cienytomue, Hanbosnee TOYHbIE IPUMEHUTEIBHO K
TEeMe CHUCTEeMaTHYECKOro 0030pa KOHCTPYKIUH, OBIJIO OMSAThH
HAWICHO OTHOCHTEIBHO HEMHOTO CCBUTOK®:

5B Gase MogHOTEKCTOBO# MoucK (mporpamMma Archivarius-3000;
ver. 4.21; ‘Likasoft’) ocymectsisimn Ha TepmMuH ‘suicidal’, a B mo-
HCKOBBIX cHcTeMax — Ha [suicidal& “nuclear workers” OR “nuclear
industry workers”]. Uepe3z PubMed oOHapykeHa eqMHCTBEHHas
myonmukanus [48], a uepes Google Scholar — 92 u 34 ccpuiku co-
orBeTcTBEHHO (15.12.2025). Bece oHM He UMeNIM OTHOLIECHUS K Cy-
UIUIATBHOMY ToBesieHHI0 Yy NW; Hanbosee GJIM3KUME ObLIN e/1u-
HUYHBIC HCCIICI0BAHUS JTUKBUIATOPOB aBapuii Ha UepHOOBIIbCKON
ADC u ADC «Dykycuma-1».

¢ SRR (‘Standardized Rate Ratio’) — oTHOIIEHHE CTAHAAPTH30-
BaHHOM IO BO3pAacTy (B3BEIICHHO) YaCTOTHI CMEPTHOCTH JUISl pa-
OOTHHKOB K COOTBETCTBYIOLIEMY [TOKA3aTENIO JUlsl HACECICHHUS HIIN
npyroii rpynnsl. biansko k unnexcy SMR [49].

" B PubMed Ha ykazaHHbIC COYCTAHHUs HAIUIACh TOJIBKO OJIHA
pabora [48].

8 Cnenyer ormeruts, uto Google Scholar nHnekcupyer wuc-
TOYHUK JIQKe MPH E€JAUHCTBEHHOM YIOMHHAHMU B HEM HCKOMOTO
TEpPMHHA WM COYETAHHs NPOCTO B TEKCTE; pedyb O TeMax ITyOJu-
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Tabnuya 1
Bri0opKka HCTOYHHKOB ¢ HH(pOpManKeii 00 ypoBHe CYHLIH/I0B y 0Te4ecTBeHHbIX NW
Sample of sources with information on the suicide rate in USSR/Russian NW
Source Manufacture, cohort/ | Employed / 3ansi- | Dose range Risk for suicides (£95% CI)
study characteristics | Tocts; follow-up
Jomenko B.H. bromn. paauan. PA ‘Mayak’ No data 133-1049 P; | Y paGOTHHKOB ¢ epeoOIydeHHEM U C XPOHHYECKOH JTy-
MmeauuuHel. 1978; penpunt: brom. (Pu; external irra- Pu: from 0,21 | geBoii GOJIE3HBIO B CTPYKTYpE NPUUHH CMEPTHOCTH CyH-
pamuan. meauuuael. 2016;1:799— diation) to 7,55 mcCi | uasl cocrapiusior 5,1-6,5%. Cornacuo [50], B CCCP u
804. Poccun cooTBeTCTBYIONMI BKJIA] CYUIUIOB OBLT paBeH
Doshchenko V.N. Bulletin of Ra- 2-3%, 10 ectb ‘Crude Ratio’* cocrasuio 1,7-3,3.
diation Medicine. 1978; reprint: Among workers with overexposure and chronic radiation
Bulletin of Radiation Medicine. syndrome, suicide accounts for 5.1-6.5% of the causes
2016;1:799-804. (In Russ.) of death. According to [50], in the USSR and Russia
the corresponding contribution of suicides was equal to
2-3%, that is, the ‘Crude Ratio’* was 1.7-3.3
Komleva NS, et al. Sci Total Envi- | PA ‘Mayak’ (Pu; ra- | Employed 1948— From O to | Formales: ‘Crude Ratio’* = 0,94 (0,86; 1,02); p =0,142;
ron. 1994;142(1-2):33-5. DOLI: diochemical plant); | 1972; follow-up >1 Sv for female: ‘Crude Ratio’* = 1,41 (1,21; 1,61); p<0,001
10.1016/0048-9697(94)90071-X n=9373 to 1991 (our calculation according to data for suicide rates on
(only males) p. 34 paper)

Cymuna MB, Asmusosa TB. Bompo- PA ‘Mayak’; Hire (naem) From 0,7 to | «...y MyXYHH MOYTH TaKOW K€ yIEIbHBII BeC, KaK 4e-
ChI PaANAL[MOHHON 6E30MacHOCTH. n=1933 1948-1953 >4 Gy PENHO-MO3IOBBIE TPaBMbl U OTPABJICHUS, UMEIU CaMO-
2002(2):51-58. Sumina MV, (71 % males) yOHiCcTBa (CyHUIIUABI)».

Azizova TV. Problems of Radiation “...in men, suicides occurred in almost the same propor-
Safety. 2002(2):51-58. (In Russ.) tion as traumatic brain injuries and poisonings”

TenbHOB BU 1 1ip. Borpocst PA ‘Mayak’; Hire (naem) Median: y-ray: | CHIDKEHHE YpOBHSI HOKa3aTellsl caMOyOUICTB CpaBHH-
paaoHHON 0E30IaCHOCTH. n=13.724 1948-1958 0,46 Gy; Pu: | TeJbHO ¢ HAceJICHHEM I10 MOTEPSIHHBIM rojlaM IPOoJI-
2014(3):46-60. Telnov VI, et al. (72% males) 18,1 kBq JKUTEJIbHOCTHU JKU3HU.

Problems of Radiation Safety. Reduction in the suicide rate relative to the population in
2014(3):46-60. (In Russ.) terms of years of life lost.

Ipumeuanue: *Crude Ratio — 31eck NpocTOe OTHOLICHHE BKJIa(a CYUIMIOB B OOIIYI0 CMEPTHOCTB Juisi NW cpaBHUTEIBHO ¢ HaceieHneM. bes B3BenBanus

U y4eTa I0J0BO3PACTHBIX Pa3IuIHit

[“nuclear workers” OR “nuclear industry workers”]
AND [suicide] AND [SMR OR “Standardized Mortality
Ratio”] — 114, 79, 57, 46.

[“thorium workers”] AND [suicide] AND [SMR OR
“Standardized Mortality Ratio”] — 4, 5.

[“uranium workers”] AND [suicide] AND [SMR OR
“Standardized Mortality Ratio”] — 38, 24.

BunHo, 9TO BO BCeX Clydasix YMCIO CCHUIOK MITH UCTOY-
HUKOB OTHOCHUTECIIBHO HEBCIIMKO (B CyMMCE€ JJId BCEX THUIIOB
MOMUCKa BCEro 556 MO3MLMI; MHOXECTBO IOBTOPSUINCH),
YTO IMO3BOJIMJIO BCE U3 HUX MPOAHAIM3UPOBATH BU3YabHO.
Kpome Toro, kak ¥ B HAaIINX MPEIBIAYIINX CHHTETHYSCKHX
nccnenoBanusax [15—17], mpoBoauiics TOTadbHBIN CKPUHUHT
CIHCKOB JINTEPATyph! B BEISIBIICHHBIX MyOINKAIHSX.

UYepes eLibrary (monck Ha: [cymuuasl]| + [saepHas WH-
nycrpus OR aroMHas MpOMBIIUICHHOCTH]; [CyWItMABI| +
[pammarus]; [suicide] + [“radiation workers” OR “nuclear
workers”]) a1yt NW He yganock BBISIBUTH HHYETO HOBOTO.

3. Kareropunu o0Hapy:KeHHBIX HCTOYHUKOB

U pa3Mepbl BHIOOPOK

B ocHoBHOM MaccuBe Kak 3apyOeKHBIX, TaKk W OTede-
CTBEeHHBIX HccnenoBannii NW, npuaunsl cMepTH ‘suicides’
(«cynIuapy WM «CaMOyOHMIICTBa») OTACTHHO HE BEHIIEIS-
ek, BXoas B kiace ‘External causes’ («Bueminue mpu-
quHBDY). YacTo He ObIIM yKa3aHBI COCTABISIOIIUE DTOTO
KJacca (TO eCTh CYHMLM[IbI, OTpaBJCHHs, YOHHCTBA U TIp.)
U, TIOATOMY, TepMHUH ‘suicide’ mporpaMMo I TIOTHOTEK-
CTOBOTO ITOKCKA B MOMO00HBIX paboTax 0a3bl JaAHHBIX HE 00-
HapyxuBaiicsi. B psiie ciydaeB, ogHako, auddepeHumanus
MMeJNa MECTO, M JUIsl BHEUIHUX HPHYMH OPHUBOIMICS UX CO-
craB: «HecuacTHple cirydan (B TOM YHCIIe YOUHCTBA U CaMo-
youiicTa)»; ‘accidents, suicides, and violence’, ‘accidents,
suicides and other external causes’ u ap. Bcero Obuio 00-

Kalliil ¥ KJIIOUEeBHIX CIOBAaX HE W/ET; MHOTHE U3 HAMJEHHBIX HC-
TOYHUKOB OKa3bIBatoTCs crarbimMu B CMU u 1.n. B pesynprare
Google Scholar, Teoperuuecku, siBiseTcss Hanboiiee OOIIUPHOU
MTOUCKOBOH CHCTEMOH, OXBAThIBAIOIIEH COOOH BCE APYTHE CUCTEMBI
(cm. B [12]).

HapykeHo 10 momoOHbIX HccaenoBaHuH 3apyoexHbx NW n
OJIHO — OTEYECTBEHHBIX (CCBHUIKU HE MPe/ICTaBIIeHbI). Benen-
CTBHE OTCYTCTBHS JAHHBIX II0 YAaCTOTE MMEHHO CYHIIHIOB,
HCTIOTB30BaTh TAKME PaOOTHI I CHCTEMAaTHIECKOT0 0030pa
HE MPE/ICTABISIIOCH BOBMOXKHBIM.

B TO ke Bpems, B OIIyTHMOM 4YHCJE HCCIEIOBaHUM
YacTOTa CYMIMIOB aHAIN3UPOBAIACh OTJACIBHO, YTO IIO-
3BOJIJIO WX HWICHTU(HUIUPOBATH TPH TTOMCKE. YMECTHBIX
U OTHOCUTCIBHO YMECTHBIX ny6m/11<au1/n‘/'1 o pe3yibraramMm
BCEX THIOB OMOIMOrpadMuecKoro MoucKa, pacCMOTPEHHBIX
B TIpEBIAYIIEM paszene, okasanock 39, 3 Hux 4 — orede-
CTBeHHBIX (ObIH MpeacTaBieHs! NW miecTr cTpaH, HO B OC-
HOBHOM, Ha 62%, CIIIA). B psjge uccienoBaHUi UMeINCh
rapauiebHbIe JaHHbIC KaK Ul MY)XXYHMH, TaKk W JUIS JKeH-
muH NW; HECKOIIBKO ITyONTMKAIUH SBISUINCH Ty 0NN pyTOIIH-
MH (0OBIYHO OTYET M CTaThs JIMOO MaTepuanbl B COOPHHKE
KOH(EepeHIHiA).

B OonpmMHCTBE M3YYEHHBIX OOIIMX KOTOpT 3apyOes-
Heix NW mmMenoch nub0 ToTambHOE NpeolafiaHue MyX-
YHH, TH00 TPEICTABICHHOCTh TOIBKO MYXJHUHaMU — OT 80
1m0 100%, mpudem Bkiaa xkoropt ¢ 90-100% My>xauH s
MIEPBUYHOM, UCXOIHOW BBIOOPKH cocTaBmiI 65% (COOTBET-
CTBYIOIIWE AaHHBIE NpHUBEAEHBI aanee). OxHako ObLIO 00-
Hapy’KE€HO TaKXe 3HAYUTEIBHOE YHCIO PabOT MO YacToTe
CYMIIMIO0B TOJBKO Y KeHIIUH N'W.

4. IlepeuyHasi OlleHKA HCCICTOBAHUN U3
¢()OpMHPOBAHHBIX BHIOOPOK M NPOLECCUHT JAHHBIX
ISl MeTa- U pooled-aHayn3oB

XoTs 4eThIpe OTEUECTBEHHBIX HccinenoBanus NW (Bce
st [1O «Masik») 1 TIpeiocTaBHIN HEKHE JaHHBIC 110 TEM
WJIN MHBIM acTieKTaM YPOBHSI CYWIIMOB, HA OHO U3 HUX HE
OKas3aJIoCh MPUTOAHBIM IO UHJACKCY pUCKa MJIsA BKIIIOUCHUA
B Mera- M pooled-ananu3el. CoOTBETCTBYIOIIAs BBHIOOpKA
npezicTaBieHa B Taom. 1.

Hannpie B Tabn. 1 MoryT OBITH Ha3BaHBI TpPEUMYIIE-
CTBECHHO Ka4YC€CTBCHHBIMH, HO M W3 HUX CJICAYIOT OIIPECIC-
JIeHHbIe TeHJeHIuu. BuaHo, uto 1yt NW ¢ BBICOKHMU Ha-
KOIICHHBIMHU J03aMU paauaiuu (1o 6omee yeMm 9 I'p; pas-
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yMeeTcs XpPOHNUECKHN ) 4acTOTa CYyUIMI0B HAMHOTO OOJIbIIIE,
yem y Hacenenus ([omenxo B.H., 1978; 3neck u nanee B
ab3are ccputkn cM. B Tabn. 1). [loBblmeHHas yactora cym-
IIUJI0B OTMedanach U st NW ¢ HECKOIBKO MEHBIINMH, HO
BCE PaBHO B IIEJOM BBICOKHMH (70 >4 I'p) sKCO3UIMAMU
(Cymuna M.B., Asuzosa T.B., 2002). OgHaxo 1j1sl OTHOCH-
TeJIbHO HeOombmx 103 B pabore Komleva N.S. et al, 1994
(ot Hy”nst 10 > 1 3B, TO €CTh B AMANa3oHE HECKOIBKO BBHIIIE
TPaHUIBI CPETHUX JI03 PEIKOMOHM3UPYIOLIETO H3IIydeHUS
[51]), ypoBeHb cynIinaoB NPEBBICHIT TOMYIAIIMOHHBINA TOJb-
ko y >keHInH NW (cMm. B Ta0u. 1). Takum obpaszom, paccmo-
TPEHHBIH BBIIIE «TEHICPHBIN MapaoKey» s CyHIIHI0B BOC-
npoussencs u 11t NW 1O «Masik», HO, Kak U JJ1s Bpadew, 6
obpamnom eude. V1, XoTs1 JUIs yKa3aHHOTO MCCIIEI0BaHUS HE
nMeeTcst TOYHOTo pacuera SMR, a TONbKO MPUKHAKA OTHO-
IIEHNs HEB3BEIICHHBIX YacTOT, BCE )K€ MOXHO BHJIETH, UYTO
MOKa3aTeNb CyHIUa y JKCHIINH MPEBBINACT TAKOBOH IS
MYX4HH B 1,5 pa3a, ¥ 9T0 HEMHOTUM MEHBbIIIE, YeM OIICHEeH-
HOE BBIIIE COOTHOIIeHUE JuIsl Bpauei (1,76). A eme — 4To
IIPU OTCYTCTBHUH MEPeoOITydeHHsT My*KCKOi KOHTHHTEHT [10
«Masik» He MMEET TMOBBIIIEHHOTO YPOBHS CyMIIHJIOB CPaB-
HUTEJIBHO C HAaceleHHEM, TO eCTh, MOJKHO CKa3aTh, HE Xa-
pakTepu3yeTcs HeOIaronoixydnueM B IUIaHe crpecca (cM. B
tabin. 1 pabory Komleva N.S. et al, 1994)°.

DT0 BCE, YTO MOXHO OBIIO M3BIICYh HAa TEMY M3 OIPOM-
HOTO MacCHBa JMHICMHOIIOTHYEeCKUX padoT mast NW I10
«Masik» 1 IpyruX OTEYECTBEHHBIX SIIEPHBIX MHCTAIUISIIAHI.
JlaHHBIC HOCST CKOpee KauyeCTBECHHBIN, HO HE KOJIHIECTBECH-
HBIM Xapakrep.

Bribopku #ccnenoBaHUN 4acTOTHl CYHMIIMIOB Y 3a-
pyoexxusix NW mpezacraBieHsl B Tabn. 2 u 3 (cormacHo
MEKIYHApOTHOMY PYKOBOJICTBY IJISI TPOBEJCHUS CHCTEMA-
THYecKoro o63opa n mera-ananmsa PRISMA [53] — ‘Study
characteristic’ u ‘Risk of bias in individual studies’).

Tabn. 2 oxBarbIBaeT Kak Obl OOIIME KOTOPTHI, KOTOPHIE,
kak ckazaHo, Ha 80-100% mpencraBaeHbl My>KYMHAMH,
MIPUYEM HAIEJI0 COCTOAIINX M3 MY>KYMH KOTOPT OKa3aJoCh
oonee 40%. [TosToMy naHHbIC B TaON. 2 MOXKHO OTHECTH K
MykckoMmy KoHTHHreHty NW. B Tabun. 3, Hanpotus, npuse-
JICHBI HCKITFOYUTETBHO KOTOPTHI KeHIMH NW (13 Tabn. 2 u 3
BUJIHO, YTO B HEKOTOPBIX PabOTax MapajuiebHO U3Y4aInuch
MOKa3aTesld U JUIsl My>K4uH, U U1 )keHIIUH NW o1HO# 1 Tol
ke mHCcTauiun). B uccnenoBanum mox arumoit National
Institute for Occupational Safety and Health (NIOSH),
USA, 651 BBHITIOTHEH pooled-aHanms3 B TOM YHCIE MO pH-
cKkaM cyununoB s sxkeHmuH NW 12 uncrammsimmii CHIA
(U1 OIHOTO TIPEATIPUSITHS, BIIPOYEM, UX YUCIIO COCTABMIIO
HOJB) [55]. [TockombKy 3TO HE MCUEpPIBIBACT BCE KCHCKHE
xoroptel NW maxe CILA, To pe3ynbrar ykazaHHoro pooled-
aHanm3a, yke gocratoddo nasuero (2000 r; cm. B Tabm. 3),
HaM{ TpU pacyeTax He YYHUTHIBAJICS. [IJI1 BBIOJHEHHBIX
37echk MeTa- U pooled-aHaIN30B MCIOMB30BANIN JTAaHHBIE 110
Ka)XIOMy U3 IIPEJCTABICHHBIX B [55] mpeanpusTuii saepHon
nuayctpun CIIIA (cm. B Tabm. 3).

Bei6opku B Tabn. 2 u 3 BkiIoyaroT OyKBaJIbHO BCE HC-
cienoBanust NW 110 yacToTe CyWIMI0B, HE3aBUCHMO OT Ha-
JMYHS B HUX YHCIOBBIX OLIEHOK PUCKA, TUIIOB OICHEHHBIX
puckoB (SMR, SRR, RR unn HR) u XpoHO-TIOBTOPOB HC-
CIeJ0BaHUNA OAHMUX U TexX ke KoropT. CommacHO pyKOBOA-
ctBy PRISMA, sTa BEIOOpKa MOXeT OBITH Ha3BaHa ‘Studies
included in qualitative synthesis’ [53], To ecTs s mepBUY-
HOTO CHHTE3a B Ka4YeCTBEHHOM IIJIaHE.

? JInist SITIOHCKOM KOTOPTBI MOCTPAJABIIMX OT aTOMHBIX OOM-
6apaupoBok (LSS) yposens cymiunos 3a nepuon 1950-2009 rr. B
LEJIOM He OBUI CYIECTBEHHO MOBBINIEH, XOTS M OTMeYanach orpe-
JIeTICHHAas] TeTePOreHHOCTh PUCKA IS PA3IMYHBIX MOATPYIII IO
BO3pACTy Ha MOMEHT BO3JEHCTBNS, a TAKXKE, BHOBB, IIpeolIajaHue
YacTOTBI CYMIIMJIOB JUIS KEHIUH [52].

Otbop pabor I mocHeAyromuX MeTa- U pooled-
AHAJN30B («IPOIECCHHT BEIOOPOK», TO €CTh (pOpMUPOBAHHUE
‘Studies included in quantitative (konuuecTBeHHBIH) synthesis
(meta-analysis)’ [53]) 3akimrogancsi, BO-ICPBBIX, B CENCKIHN
10 TUMYy pHCKa (KaK )K€ yKa3blBaJIOCh, YIUTHIBAINCH TOJb-
ko SMR), BO-BTOPBIX, B HCIOIB30BAaHUH JIJIsI aHAJIH3a TONBKO
XPOHOJIOTUYECKH TTOCIIEAHUX ITyONMKaIMii 0 OfHOM M TOM
xe Koropre (JIH00 0TOOp caMbIX MO3AHHUX MO OXBATHIBAEMO-
My Tieprony 3aaaToct wiH follow-up pabor) u, B-TpeThHX,
B [IEPBUYHOM YCTPAHEHUH BBINAIAIONIMX 3HAUCHUIH BapUaHT
B chopMHPOBaHHBIX BBIOOpKaX. Tpy sTamna nporeccuHra Bbl-
TIOJTHSUTICH IMEHHO B TaKOH 1ocieoBaresibHOCTH. {71 onieH-
KI BBINAIAIONINX BApHaHT UCHONB30Bany Kputepuii [lloene
(Chauvenet’s criterion [56]; aHanu3upyemble TPyIIIbl B HEKO-
TOPBIX BEpCHAX METOAUKH MoryT gocturath 50—1000 Bapu-
auT [57])°. MapamrensrHo mpoBoamics ‘Sensitivity analysis’
(«AHanM3 9yBCTBUTENBHOCTH» B MeTa-aHanmuse) [53] ¢ mc-
mob30BaHueM mporpammbr WinPepi'!.

Bribopka SMR nociie nporieccnnra pador Ha atare 2 (To
€CTb OCTABJICHUE TOJIBKO TOCIIEHUX NCCIICJOBAaHNH IS TOM
WA WHOU TPYIIBI) 0003HaYeHA B Ta0M. 2 U 3 MOIyKUPHBIM
U TOMYepKHYThIM MpudTom. st xoropthl skeHIH NW
u3 Los Alamos National Laboratory, CILIA, B3sITHI JaHHBIC
3 myonmukarmmm Boice J.D., Jr et al., 2022a (ccpuiky cMm. B
Tabm. 3), Ho He U3 bonee panHero pooled-anam3a Wilkinson
G.S., etal., 2000 [55].

[Ipoueccunr Ha sTane 3 (TO €CTh yAaJeHHUE BbINaIalo-
IUX BEJIWYMH U3 BBIOOPOK 3Tama 2) MpoAeMOHCTPHPOBAl,
410 1151 skeHIMH NW HH 0JJHa BapHaHTa HE BbINaaaia (4To
MOATBEPANIT U «AHAIN3 YyBCTBUTEIBHOCTU), & JUII MYXK-
uyH NW nocnenoBarensHO BbInany BeauuuHsl ¢ SMR, pas-
HeIMH 2,25; 2,1 1 1,89 (cM. B Tabm. 2). CymMmMapHEIii Bec 9uc-
J1a CyHIUAOB B ATHX HccnenoBanmsax (‘Observed’) coctaBun
Bcero 5% OTHOCHTENbHO Bced BBIOOPKH. [IpoBemeHHBIN
«AHaIM3 9yBCTBUTEIBHOCTH» TaKXKe IPOJEMOHCTPHUPOBAJ,
YTO UMEHHO 3TH TPH HUCCICAOBAHUS BHOCAT MAaKCHMAJIbHBII
BKJIa]I B TETCPOTEHHOCTD BHIOOPKH 2.

[lepBoe M TpeThe BBINABIINE 3HAYCHUSI COOTBETCTBOBA-
M pabote, omyOIMKOBaHHON B COOpPHHMKE KOH(EpPEHIUH,
TIOCBAMIEHHOW B ocHOBHOM U miners u ApyTruM IaxTepam.
B3siTble U3 3TOM CcTaThU PUCKH OTHOCWIMCH K rpymmne NW,
3aJIeiCTBOBAHHBIX B pa3paboTke ypaHa, HO, COIVIACHO aBTO-
pam, — «Ha moBepxHocTH». Bo3neiictue U, oxnako, crio-
coOHO ywamarh cyniuasl. Tak, koHuneHtpanus U B Moue
NW okaszanach accOMMPOBAHA C PUCKOM 3THUX MHIIMJIEHTOB
[48]. EcTh u apyrue nanHbeie 00 ydalieHUH CyHUIIHIOB, Ha-
npumep, 1t U miners [45, 60].

Bropas BeImaBmias BeIMYnMHA OTHOCHIJIACHh K yXKE pac-
cMmoTpenHoi pabdore [48] (puc. 1) ¢ BecbMa Oy TUMBIME d(]-
(exTamu, MOMUMO 00Ty YEHHsI, TOKCHYHBIX TSDKEITBIX METall-
JI0B (cM. B TaO1. 2), BO3/ieiiCTBIE KOTOPBIX TaKKe CIIOCOOHO
ydamare cyuuabl [48] (MoxHO BCcroMHUTH «besymHOTO
LUSIITHAKa» U3 «AJHUCHI B CTpaHE Uy[ec»: MPOU3BOACTBO
LUJIUHPOB B TO BpeMsi TpeOOBaIO 00pabOTKU CyKHA COJIBIO
prytu [61]).

Haxonern, Obla crenaHa IONBITKA OLEHHTH KauyecTBO
BKJIFOYaEMBIX B QHAJIM3 MCCIIEI0BAHUNA. DTO — OIMH U3 BaX-
HBIX MOMEHTOB TIPH TOJIrOTOBKE CHCTEMaTHYECKOro 0030pa
U MeTa-aHanu3a, kak corimacHo PRISMA [43, 53], Tak u co-
OTBETCTBYIOIIEMY OTE€YECTBEHHOMY PYKOBOJCTBY [62].

1 Ucnionp3oBanue kputepus [1loBeHe npu ynajacHuu BbIaja-
IOMUX BEIWYUH U3 BEIOOPKH IS METa-aHaJHM3a IPUMEHSIIOCH, HO-
MuMoO Hac [15—17], u unbiMu aBropamu [58, 59]. JlononHUTENbHBIN
K JJaHHOMY CTQTUCTHYECKOMY ITHICMUOIOTHIECKUI aHaITH3 BBIIIA-
naronux pador onucan B CooOmieHnu 2.

" Tloapo6Ho usnoxkeHo B CoobuieHnH 2.

12 TlonpoOHee ykasaHHbIC JaHHBIC npescTaBicHbl B Coolrie-
HUM 2.

MeIMIMHCKas PAMONIOTUs U pajinalionHas 6e3oracHocTh. 2026. Tom 71. Ne 2

Medical Radiology and Radiation Safety. 2026. Vol 71. Ne 2




PaﬂHaHMOHHa}I SMUACMHOJIOT U

Radiation epidemiology

Tabruya 2

Bb100pKa HCTOYHHKOB 110 ONIPEJeICHUI0 PHCKA CYHLHA0B Y 3apy0e:kHbIX NW (My:KCKHE M NIPEUMYIIEeCTBEHHO MY:KCKHE KOTOPThI)

Sample of sources for determining the risk of suicide in foreign NW (male and predominantly male cohorts)

1988;127(2):255-66.
DOI: 10.1093/oxford-
journals.aje.al14801

clear plants; U enrichment
for nuclear weapon); n =
6781 (only white males)

follow-up 1974—
1979

follow-up; no data about
smoking

Source Country, manufacture, co- | Employed / 3a- Dose range | Biases, confounders (ad- Risk (£95% CI)
hort/study characteristics HSTOCTB; justed / KOppEKTHPOBKA)
follow-up

Godbold JH, et al. J Oc- |USA; Oak Ridge National |Follow-up period [No data No data Suicide excess was not reported
cup Med 1979;21:799— | Laboratory (ORNL; nu- of 19 years
806. (we have no PDF clear plants; Ni exposure);
version; cited on Figgs n=_814
LW, et al., 2011 [48])
Polednak AP. Arch Envi- |USA; Oak Ridge National |Employed No data No data SMR = 1,67 (0,79; 3,02)
ron Health. 1981;36:235— | Laboratory (ORNL; nucle- |1943-1973;
42. ar plants; U, Ag, Pb, Ni, follow-up to

Cr, Te exposure); n = 1059 {1974

(only white male welders —

CBAPIINKH)
Checkoway H, et USA; Oak Ridge National |Employed Median dose No data SMR = 0,97 (0,62; 1,45)*;
al. Br J Ind Med. Laboratory (ORNL; nucle- |1943-1972; 0,16 rem** p=0,876*
1985;42(8):525-33. DOLI: |ar plants; U enrichment for | follow-up to (>10 rem** —
10.1136/0em.42.8.525 nuclear weapon); n = 8375 1977 only 3,5% NW)

(all white males)
Checkoway H, et al. USA; Oak Ridge National |Employed Mean dose Adjusted for age, calen- |SMR = 0,89 (0,60; 1,28);
Am J Epidemiol. Laboratory (ORNL; nu- 1947-1979; 0,96 rem** dar year. and duration of |p = 0,542*

Frome EL, et al.
Radiat Res. 1990.
123(2):138-52. DOLI:

USA; Oak Ridge National
Laboratory (ORNL; nu-
clear plants; U enrichment

Employed 1941—
1947 (World War
1T); follow-up

Binary gradation
of radiation ex-
posure: ‘Yes’ or

Selection bias; no
healthy worker effect

SMR = 1,12 (0,97; 1,27)*;

p =0,117%; significant trend with

a 2,45% increase per year

Res. 1997;148(1):64-80.
DOI: 10.2307/3579540

Laboratory (ORNL; nu-
clear plants; U enrichment
for nuclear weapon); n =
28.347 (only white males)

1943-1984; fol-
low-up to 1985

nomic status; upward
bias in dose-response co-
efficients; no data about
smoking

10.2307/3577538 for nuclear weapon); n = [1950-1979 ‘No’ expectation
28.008 (only white males)
Frome EL, et al. Radiat | USA; Oak Ridge National |Employed 5-640 mSv Adjusted for socioeco- |SMR = 0,94 (0.79; 1.11)*;

p = 0,484*; no dose-effect

Dupree EA, et al. Scand
J Work Environ Health
1987;13(2):100-7. DOLI:
10.5271/sjweh.2074

USA; U processing plant
(Buffalo, New York); n =
1551 (80% males; 93%
white)

Employed 1943—
1949; follow-up
to 1970

Internal lung
dose: >100 mSv/
year — 38% of
group

Adjusting on five-year
age and calendar-time
intervals

SMR = 0,79 (0.29: 1.72);
p=0,595%

Yiin JH, et al. Am J Ind
Med. 2017;60(1):96-108.
DOI: 10.1002/ajim.22668

USA; U enrichment,
pooled 3 facilities; n =
29.303 (81% males; 93%
white)

Employed 1948—
2003; follow-up
to 2011

Lung dose:
Internal mean
dose —0,07 mGy;
external 40 mGy

Control for potential
confounders: external
radiation with or without
X-ray, nickel, trichloro-
ethylene, and employ-
ment duration

SMR = 0,78 (0.68: 0.90);
<0,001*

Occup Environ Hyg.
1996.11(4):334-43. DOI:
10.1080/1047322X.1996.
10389333

ergy (DOE; all facilities);
n = 1404 (only white
males)

1978; follow-up
to 1984

gender, 5-year age and
calendar year.

Reyes M, et al. Report USA; Mound Facility Employed 1943— |No data Adjusted for age and SMR =1.16 (0.76: 1.69)*;
LA-11997-MS, UC- (*'°Po or #*Pu); n=4697 [1979; follow-up calendar years p=0,428*

407. Los Alamos Na- (only males) 12,7-25,8 years

tional Laboratory, Los

Alamos. New Mexico,

1991. =25 p. https://

oriseapps.orau.gov/

CEDR/pdf/hist-docs/302.

pdf

Stehney AF, et al. Inte- USA; Th processing plant; |Employed 1940— |No data ‘Data on a small sample |SMR =0,72* (0,33; 1,37)*;
rim Report. NUREG/ n = 3900 (82% males) 1973; follow-up of the study popula- p = 0,326 (combined by us data
CR-1420, ANL-80-37. to 1979 tion indicated a higher  |on 1940-1954 and 1955-1969)
U.S. Department of En- proportion of cigarette

ergy, 1980. — 52 p. DOI: smokers than among U.

10.2172/5063829+ OSTI S. males’

1D:5063829

Liu Z, et al. Scand J USA; Th processing plant; |Employed 1915— |No data Adjusted for age; control |SMR = 0.74 (0.39: 1.27);
Work Environ Health. n=3119 (only males) 1973; follow-up time-related confound- |p =0,278*
1992;18(3):162-8. doi: 1940-1982 ers; no data on smoking

10.5271/sjweh.1592

Fry SA, et al. Appl USA; Department of En- |Employed 1943— |More 50 mSv Adjusted for age, race, |SMR =1.22 (0.61: 2.19);

2=0,590

Ritz B, et al. Envi-
ron Health Perspect.
2000;108(8):743-51.
DOI: 10.1289/
¢hp.00108743

USA; Rocketdyne facilities
(Atomics International); n
=2297 (97% males)

Employed 1950-
1993; follow-up
1959-1994

Internal dose,
mSv: 0-58%;
<5,0-30%; from
5 to 30-11%;
>30-1%

Adjusted for age, pay
type, time since first
radiation monitored, and
external radiation and for
confounders (occupational
or socioeconomic status,
race, workplace exposure
to carcinogenic chemicals,
and smoking history

SMR = 0,60 (0,28; 1,15);
p=0,114*
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Boice JD, Jr, et al.

Radiat Res. 2006;166(1 Pt
1):98-115. DOI: 10.1667/
RR3582.1

USA; Rocketdyne facilities
(Atomics International); n
= 5801 (92% males)

Employed 1948—
1999

Mean dose: ex-
ternal: 13,5 mSv
(max 1 Sv); in-
ternal: 19,0 mSv

Adjusted for year of
birth, year of hire, gen-
der, pay type (hourly/sal-
ary), socio-economic sta-

SMR = 0.67 (0.45: 0.95);
p=0,019%

25. DOI: 10.1088/0952-

an underground mine);

(max 3,6 Sv) tus, duration of employ-
ment, work as a rocket
test stand mechanic, and
potential exposure to
chemicals
Wiggs LD, et al. Health |USA; Los Alamos Na- Employed Dose from Adjusted for age, SMR = 1,05 (0,87; 1,25);
Phys. 1994;67(6):577-88. |tional Laboratory (LANL; |1943-1977; 0-10 mSv to calendar-year and ethnic- |p = 0,618*
DOI: 10.1097/00004032- |Manhattan Project; nuclear | follow-up to >100 mSv ity. Control for selection
199412000-00001 weapons research); n = 1990 biases and external dose
15.727 (only males) for %°Pu exposure
Boice JD, Jr, et al. USA; Los Alamos Na- Employed For brain mean | Adjusted for sex, educa- |SMR = 1,08 (0.95: 1.22)*;
Int J Radiat Biol. tional Laboratory (LANL; |1943-1980; dose: 12 mGy; |[tion and year of birth; p=0,227*
2022a;98(4):722-49. Manbhattan Project; nuclear | follow-up to maximum to bias for recorded exter-
DOI: 10.1080/09553002. |weapons research); n = 2017 0,76 Gy nal photon doses (not
2021.1917784 26.328 (only males) seriously distort)
Chan C, et al. J Oc- USA; Paducah Gaseous Employed 75% workers: Adjusted for year and In the 4044 age: 1970-1974:
cup Environ Med. Diffusion Plant (U enrich- |1952-2003; <100 mrem** age SMR =2,21 (1,01; 4.19); 1975—
2010;52(7):725-32. ment); n = 6759 (82% follow-up to 1979: SMR = 8,13 (1,69; 23,75);
DOI: 10.1097/ males) 2003 for more details see below Figgs
JOM.0b013e3181e48ecO LW, etal., 2011 [48]
Aldrich TE, et al. Int USA; Paducah Gaseous Employed No data No data SRR = 3,74 (1,86; 6,69) for
J Occup Med Environ Diffusion Plant (U enrich- [1975-1979 workers in the period 1975-1979
Health. 2010;23:145-51. |ment; also Ni, As, Cr and compared with workers in all
trichloroethylene); n = 754 periods
(83% males; a larger frac-
tion of minorities (MeHb-
muncTBa) and female
workers)
Figgs LW, et al. 2011 [48] |[USA; Paducah Gaseous Employed No data Adjusted for trichloro-  |For any metal: SMR = 2.1 (1.4:
Diffusion Plant (U enrich- |1952-2003; ethylene likelihoods, age |2.7),
ment; metal exposures (As, | follow-up to and race; different metal |p<0,001*; HR = 0,9 (0,7; 1,2);
Be, Cr, Ni) and trichloro- 2004 as confounders For U: SMR = 0,6-2,9; HR = 0,9;
ethylene); n = 6820 (only . 1029 _
males; 99% white) 5707r;As. SMR =1,0-3,2; HR
For Be: SMR = 1,8-2,1; HR =
2.3;
For Cr: SMR = 1,2-2,7, HR =
0,7,
For Ni: SMR =0,2-2,1; HR =0,9;
For trichloroethylene;
SMR =0,7-5,5;
HR=0,9.
U in urine associated with suicide
risk
National Institute for USA,; Portsmouth Gaseous | Employed Mean dose Possibly healthy worker |Total: SMR = 0,60 (0.39; 0.87);
Occupational Safety and |Diffusion Plant (U enrich- |1954-1991; 2,68 mGy; for effect, selection and sur- |p =0,005%;
Health (NIOSH). Final re- |ment workers); n = 8877 | follow-up to 75% workers vival biases External exposure:
port. Atlanta, GA: Centers |(77% white males; 17% 1991 <2,4 mGy SMR = 0,62 (0,41; 0,90);
for Disease Control and | white females) p=0,009%;
Prevention. 2001. https:// Internal exposure:
WWW.CdC.gOV/IllOSh/OCI‘p/ SMR = 0,68 (0’43’ 1’01),
pdfs/2001-133g5-2.pdf p=0,055%;
U exposure:
SMR = 1,05 (0,5; 1,93);
p=0,839%;
Ni exposure: SMR = 1,06 (0,13;
3,83);
p=0,851%;
Fluorine and Fluoride exposure:
SMR = 1,32 (0,60; 2,50);
p =0,404*
Boice JD, Jr, et al. ] Radi- | USA; Grants, New Mexico | Follow-up No data No data SMR =0.73 (0.15: 2.14);
ol Prot. 2008;28(3):303— | (U mill; never worked at [ 1979-2005 p=0,638*

2022b;98(4):657-78.
DOI: 10.1080/09553002.
2021.1967507

tabase***); n = 130.773
(only males)

to 2011

for bone marrow
maximum to
1,0 Gy

4746/28/3/002 n =718 (91% males)
Boice JD, Jr, et al. USA; Nuclear power Employed 1957— |For brain mean | Adjusted for sex, year SMR = 0,79 (0.74: 0.85)*;
Int J Radiat Biol. plants (NRC REIRS da- 1984; follow-up |dose: 33 mGy; |of birth, and area-level |p<0,001*

education

Gold B, Kathren

RL. Health Phys.
1998;75(3):236-40.
DOI: 10.1097/00004032-
199809000-00001

USA; United States Trans-
uranium and Uranium
Registries (USTUR); n =
260 (98% males; mainly
white)

Employed from
1968

‘...doses in-
curred were well
below permissi-
ble occupational
exposure levels’

No correction or adjust-
ment; selection bias

‘...the number of accidental death
and suicides appears somewhat
elevated relative to what would be
expected from the general popula-
tion, but not meaningfully so’
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Oxkonuanue mabnuyol 2

(COmUE), 2018. —

(TRACY U cohort); n =

follow-up 1968—

maximum to

Milder CM. PhD Dissert., |[USA; U process (Middle- |Employed For internal U | Adjusted for sex, age, SMR = 0.78 (0.61: 0.98);
Epidemiology. Faculty sex Sampling Plant, 19421985 exposure to lung |birth year, decade of p=0,032*
of the Graduate School Mallinckrodt Chemical (dose weighting | hire, dust exposure, pay
of Vanderbilt University. | Works, and Fernald Feed factor 20) mean: |type, asbestos, chemical
Nashville, Tennessee, Materials Production 50,9 mGy etc. Estimation confound
2022. - 234 p. Center); with DAG (direct acyclic
n = 8407 (only males) graph)
Nair RC, et al. In: ‘Proc. |Canada; Eldorado Re- Employed No data ‘...lack of information ~|SMR 1,89 (0.94; 3.37)*;
of Intern. Conference source Limited; U mines in | 1945-1980; fol- on life styles, notably p=0,053*
‘Occupational Safety in  |Port Radium; workers only | low-up to 2014 smoking habits’; some
Mining’. Toronto, Cana- |on surface, not mining unknown work history;
da, October 14—18, 1984. the exclusion of a large
Canadian Nuclear Asso- fraction of the study
ciation, Toronto, Ontario, cohort
1985. P. 354-364.
Nair RC, et al. In: ‘Proc. |Canada; Eldorado Re- Employed No data ‘...lack of information |SMR =2.25 (1,61: 3.06)*;
of Intern. Conference source Limited; U mines in | 1945-1980 on life styles, notably p<0,001*
‘Occupational Safety in  |Beaverlodge; workers only smoking habits’; some
Mining’. Toronto, Cana- |on surface, not mining unknown work history;
da, October 14-18, 1984. the exclusion of a large
Canadian Nuclear Asso- fraction of the study
ciation, Toronto, Ontario, cohort
1985. P. 354-364.
Bouet S. PhD Dissert., France; U millers; Employed No data No data SMR = 0.71 (0.35: 1.27);
Universite Paris-Saclay |7 = 1291 (91% males) 1957-2001; fol- p=0,251*
(COmUE), 2018. — 180 p. low-up to 2014
Samson E, et al. Brit Med |France; U from plants Employed No data No data SMR = 0,66 (0,52; 0,82);
J Open. 2016;6(4):Ar- in the nuclear fuel cycle 1958-2006; p<0,001*
ticle 010316 — 10 p. (TRACY U cohort); n = follow-up 1968—
DOI: 10.1136/bmjo- 12649 (88% males) 2008
pen-2015-010316
Bouet S. PhD Dissert., France; U from plants Employed Total: (mean Adjusted for sex, age, SMR = 0.89 (0.64; 1.21);
Universite Paris-Saclay  |in the nuclear fuel cycle 1958-2006; dose: 11,8 mGy; |year of birth and socio- |p =0,457*

economic status

1 Health. 1997;6(1):4-8.
DOI: 10.13491/j.
cnki.issn.1004-
714x.1997.01.003

(In Chinese.)

tion)

1990

180 p.; Bouet S, et al. 4541 (87% males) 2013 214 mGy

Int Arch Occup Environ

Health. 2019;92(2):249—

62. DOI: 10.1007/s00420-

018-1375-7

Gros H, er al. Occup Med |France; Electricite de Employed No data Adjusted for age and NW were compared to company

(Lond). 2002;52(1):35— | France (Nuclear power 1993-1998 work grade workers with no radiation.

44. DOTI: 10.1093/oc- plants); n = 17.500 (cross- Total: RR = 1,11 (0,62; 1,99);

cmed/52.1.35; Chevalier |sectional study) Operating workers: RR = 1,05

A, et al. 11th Internat. (0 422 6)

1(\:/[0“%%55401;\/IIR§A& 253 72.8 Su,pelivi’sor’y (controller) workers:

20?_ 109, adnd. spain. RR = 1,42 (0,81; 2,51);
Managers: RR = 0,58 (0,08; 4,44)

Engels H, et al. Rad Belgium; NW (5 facili- Employed From <10 mSv | No data for smoking for [SMR = 0.84 (0.56: 1.18);

Prot Dosimetry. ties: nuclear power plants | 1953-1994; (>50% of cohort) |all NW p=0,458*.

2005;117(4):373-81. (2); nuclear waste treat- mean follow-up [to >200 mSv <10 mSv: SMR = 0,75 (0,41;

DOI: 10.1093/rpd/nci327 |ment; fuel production, and |22 year 1,18); p = 0,388%;

Nuclear Research Centre); 10-20 mSv: SMR = 0,49 (0,08;
n 5910 (only males) 1,16); p = 0,330%; ’ o

20-100 mSv: SMR = 0,74 (0,29;
1,35); p = 0,543%;
>100 mSv: SMR = 0,92 (0,25;
1,93); p = 0,982%;
Linear trend*: r = 0,762;
p=0,238

Bao S, et al. Chin J Radio |Chine; NW (11 installa- Follow-up to No data No data In irradiated NW compared with

non-irradiated NW: RR = 2,06; p
=0,01. But authors do not con-
nect risk with a radiation factor

Ipumeuyanne:

* 95 % CI w/unu cratucTHYecKas 3HAYUMOCTb PACCINTAHBI HAMU 110 HCXOIHBIM JaHHBIM U3 opuruHaia (mo 3nadeHnsM Observed/Expected mmm Ob-
served + Risk (uro mo3Bossier paccuurars Expected) cynunnos). Mcnonszoana nporpamma WinPepi (ver. 11.60; free; J. Abramson; Israel). Tpenn ms

JI030BO#i 3aBHCUMOCTH PACCYMTAH C MOMOIIbo porpammMel IBM SPSS Statistics, ver. 20.

We calculated the 95 % CI and/or statistical significance using the original data (Observed/Expected or Observed + Risk (which allows us to calculate
Expected) suicide). The program WinPepi (ver. 11.60; free; J. Abramson; Israel) was used). The dose-relationship trend was calculated using IBM SPSS

Statistics, ver. 20.

** Rem (Pam) — ‘roentgen equivalent man’ (‘rad equivalent man’): 103a B pajax, KOTOpasi BBI3bIBAET TAaKOE JKe OHOJIOTHIECKOEe ITOBPEKACHUE, KaK ONUH
paJi peHTTEHOBCKOTO HJIH Y-U3IIydeHust [54].
Rem — ‘roentgen equivalent man’ (‘rad equivalent man’): the dosage in rads that will cause the same amount of biological injury as one rad of X rays or

gamma rays [54].

*** NRC REIRS — U.S. Nuclear Regulatory Commission’s Radiation Exposure Information and Reporting System
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Tabnuya 3
BbI00pKa MCTOYHHKOB 110 ONPE/IeJICHUI0 PHUCKA CYHIUA0B Y 3apy0e:kHBIX NW (CKeHCKHe KOTOPThI)
Sample of sources for determining the risk of suicide in foreign NW (female cohorts)
Source Country, manufacture, | Employed / 3ausToCTS; Dose range Biases, Risk (£95% CI)
cohort/study follow-up confounders
characteristics (adjusted /
KOPPEKTHPOBKA)
Wiggs LD. Ph.D Dissert. The- |USA; Los Alamos Employed 1943-1981 - - Titles accordingly: ‘Mortality among
sis, University of Oklahoma, |National Laboratory females employed at the Los Alamos
1987. 260 p.; Wiggs LD, et al. |(LANL; Manhattan National Laboratory: an epide-
Proc. of 116th Annual Meeting | Project; nuclear weap- miologic investigation’ and ‘Suicide
of the American Public Health |ons research); n = 6790 mortality among female nuclear in-
Association. Boston, MA, dustry workers
November 13-17, 1988. P. 46.
(we have no versions; cited on
abstract and Wilkinson GS, et
al., 2000; see below)
Boice JD, Ir, et al. J Radiol USA; Grants, New Employed 1955-1990; No data No data SMR = 2.0 (0,06; 11.40)*; p = 0,484
Prot. 2008;28(3):303-25. DOI: | Mexico (U miller + Follow-up 1979-2005
10.1088/0952-4746/28/3/002 | miners); n = 245
Milder CM. PhD Dissert., USA; U process (Mid- | Employed 1942-1985; For internal | Adjusted for sex, |SMR = 1.52* (0.49; 3.56)*; p = 0,349*

1967507

bone marrow
maximum to

tion

Epidemiology. Faculty of the |dlesex Sampling Plant, |follow-up 1943-2014 U exposure |age, birth year,
Graduate School of Vanderbilt | Mallinckrodt Chemical (dose weight- | decade of hire,
University. Nashville, Tennes- | Works, and Fernald ing factor dust exposure, pay
see, 2022. — 234 p. Feed Materials Produc- 20) mean: type, asbestos,
tion Center); n = 988 19,3 mGy chemical etc. Es-
timation confound
with DAG (direct
acyclic graph)
Boice JD, Jr, et al. Int J Radiat | USA; Nuclear power Employed 1943-1984; For brain Adjusted for sex, |SMR = 1,00 (0.48; 1.84)*; p = 1,0*
Biol. 2022b;98(4):657-78. plants (NRC REIRS da- | follow-up to 2017 mean dose:  |year of birth, and
DOI: 10.1080/09553002.2021. | tabase***); n = 4420 33 mGy; for |area-level educa-

1,0 Gy
Boice JD, Jr, et al. Int J Radiat |USA; Los Alamos Employed 1943-1980; For brain Adjusted for sex, |SMR = 1,92 (1.42; 2,54)*; p<0,001*
Biol. 2022a;98(4):722-49. National Laboratory follow-up to 2017 mean dose: | education and
DOI: 10.1080/09553002.2021. | (LANL; Manhattan 12 mGy; year of birth; bias
1917784 Project; nuclear weap- maximum to | for recorded exter-
ons research); n = 6524 0,76 Gy nal photon doses
(not seriously
distort)
Engels H, et al. Rad Prot Do- | Belgium; NW (5 fa- Employed 1953-1994; From No data for smok- | SMR = 1,52 (0,06; 4.52); p = 0,573*
simetry. 2005;117(4):373-81. |cilities: nuclear power |mean follow-up 22 year |<10 mSv ing for all NW (O/E: 1/0,6)
DOI: 10.1093/rpd/nci327 plants (2); nuclear (>50% of
waste treatment; fuel cohort) to
production, and Nuclear >200 mSv
Research Centre); n
1319
Wilkinson GS, et al., 2000. USA,; 12 nuclear weap- | Employed 1979-1994 From ‘Future research | SMR = 0,88 (0,76; 1,01); p = 0,068*;
[55] on facilities (radiation 0,07remto |should investigate | pooled for 12 facilities SMR from 0
and chemical expo- >1,37 rem the influence... to 1.63;
sures); n = 68338 of potential effect | External radiation exposure moni-
modifiers or con- |tored: SMR = 0,92 (0,65; 1,23);
founders...’ p =0,538%; not monitored:
SMR = 0,88 (0,74; 1,04); p = 0,145%.
(Data for separate installation are
taken in our analysis; see below)
Wilkinson GS, et al. 2000 [55] | USA; Fernald installation | Employed 1952-1988** | No data No data SMR = 0.47 (0.01:2.62)*; p = 0,491*
L USA; Hanford . SMR =1.15 (0.82: 1.57)%;
Wilkinson GS, et al. 2000 [55] installation Employed 1944-1989 No data No data p=0362*
Wilkinson GS, et al. 2000 [55] | USA; K-25 installation | Employed 1946-1991** |No data No data SMR = 0,87 (0.59; 1.23)*; p = 0,446
Wilkinson GS, et al. 2000 [55] | USA; Linde installation | No data No data No data 0 suicides
Wilkinson GS, et al. 2000 [55] | /5A: Los Alamos Employed 1945-1999%* | No data No data SMR = 1,42 (0,95; 2,04)*; p = 0,07
> = . R
Wilkinson GS, et al. 2000 [55] | USA; Mound Employed 1945-1999%* | No data No data e
installation p=0,187*
. USA; Pantex s SMR = 0,91 (0.01: 3.28)*;
Wilkinson GS, et al. 2000 [55] installation Employed 1957-1999 No data No data »=0977*
Wilkinson GS, et al. 2000 [55] Elst/:u;?;rlfy Flats Employed 1953-1989%* | No data No data SMR = 0.82 (0.17: 2.40)%; p = 0,795
Wilkinson GS, ct al. 2000 [55] | /5% SOVAMMARRIVEr gypioyeq 195219804+ | No data No data SMR = 0.76 (0.25: 1.77)*; p = 0,572
Wilkinson GS, et al. 2000 [55] | USA; X-10; installation | Employed 1943-1991** |No data No data SMR = 1.02 (0.56: 1.71)*; p = 0,900
= . .
Wilkinson GS, et al. 2000 [55] | USA; Y-12; installation |Employed 1950-1991%* |No data No data Sl‘__’“g e —
Wilkinson GS, et al. 2000 [55] | USA; Zia; installation | Employed 1945-1999 No data No data SMR = 0,65 (0.24: 1.41)*; p = 0,289

Mpumeyanue: * Paccuntano Hamu (cM. npuM. K tadm. 2).

Calculated by us (see note to Table 2).

** Jlanusle n3 Table 15 u3 [55] mis nepuona BHemHero oOimydenus. Data from Table 15 for the period of external irradiation from [55].
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Hmeetcst psii XapaKTEpUCTHK, YKA3bIBAIOIINX Ha J10CTa-
TOYHOE KaueCTBO BKJIIOUCHHBIX B aHAJIH3 3apYOeXKHBIX paboT
(cMm. B Tabm. 2 u 3):

a) Bce mccenoBanust SBIAIOTCST KOTOPTHBIMHU, W 3TO HaW-
BBICIIMNA JJOKa3aTeJbHbI ypOBEHb AM3aiiHa U1l TaKUX
00cepBallMOHHBIX TUCITUTUINH, KaK SMUIEeMHUOIOTH [43,
53] u paauanuoHHas snuaemMuoorus [63], 3a uckioue-
HHEM HaXOJISIIUXCSI HA CAMOM BEPXY AN3aHHOB CHCTEMa-
THUYECKOTO 0030pa M METa-aHaIn3a.

Bribopku mccnenoBaHui, Kak MpaBHIO, AOCTaTOYHOM
BEJIMYMHBI, OT COTEH JI0 IECSITKOB ThIcTd N'W.

[epuonsr mpocnexuBanus (follow-up), wiam oxBaThI-
BacMbI€ MCCIICIOBAHUSIMU MEPHOJIBI 3aHATOCTH, BECbMa
IIUTENbHBI, 0T 19 10 60mee uem 60-70 jer.

UYro ke KacaeTcsi OLCHKH aBTOpaMH padOT CyObEKTHB-
HBIX YKJIOHOB (bias) W BMEIMIMBAIOMIHUXCA (PAKTOPOB
(confounder), To u3 Tabn. 2 u 3 cremyer, YTO HE BO
BCEX padOTax MAeiajucCh COOTBETCTBYIOIIUE MOMPABKH
(adjusted), 1 OCHOBHBIC M3 TAKOBBIX OKA3bIBAKOTCS TPU-
BUAJIBHBIMK (T10JI, BO3pAcT, paca M JIp.). XOTs TPYAHO
CKa3aTh, KaKue BMEIIMBAMOLIUECs (haKTOpPBI MOTYT ce-
PBE3HO BIUATH HA 4YaCTOTY CyULMIOB B Koroprax NW.
Kypenwne criocobHO oTpaxkaThcs Ha MX YPOBHE, HO d(¢-
(GeKTH TYT HempsMBbIe (Yepe3 Aenpeccuto) [64], u oHH
YKJIaasIBalOTCs B MoHATHE oOpasa ku3uu (Life style),
KOTOPBIA BPSII JIM BO3MOXKHO TOYHO OMPENENIUTH JIIs
NW. HaubGonee BakHBIMH OymyT, BEpPOSITHO, OIICHKH
sdekra COMMOIKOHOMHUYECKOTO CTaTyca, TSDKEIBIX
METaJUIOB M XUMHYECKHX arcHTOB, HO TOJ00HBIE KOp-
peKIiy ObLTH BBITOJHEHBI B HEMHOTHX padoTax (Ha co-
IIMOIKOHOMHUYECKHUH cTaTyc — BCEero B JIByX). PaBHO Kkak
U TIOTIPABKM HA JIydeBBIC BO3JICHCTBHS (BIIPOUYEM, TPH
TeX HAKOIUIEHHBIX 3apyOexHbIMH NW HEBEIMKHX [10-
3ax (cM. B TaOi. 2 ¥ 3) MaJIOBEPOSITHO BIHMSIHUE Pajua-
[[MY Ha YacToTy cyuiuaoB"?). [lo3ToMy MOXKHO, 1O Beeit
BUMMOCTH, 3aKJIIOYHTh, YTO, MPUMEHUTEIBHO K CTOJb
cnerdraeckomy 3PpPexty («0OBEKTY UCCISTOBAHU),
tpeboBanusi PRISMA [53] u oreyecTBEeHHOTO pyKOBOJI-
cTBa [62] K Ka4ecTBY BKIJIIOYAaCMBIX B aHAJIN3 PadOT BPsA
JU MOTYT OBITH YYTEHBI B OonbieM oOveme. K atomy
CJIe/TyeT 3aMETHTh, YTO BCE HMCCIIE0BAHMS B BBIOOPKAX
BBITIOJTHEHBI, KaK MPaBHJIO, JIUANPYIONMMH HAIIMOHAIIb-
HBIMH TPYIMIIaMH SIHEMHOJIOTOB HEPEIKO 110 TPaBH-
TEJILCTBEHHBIM WM OTpaciieBbIM rpanTam (Department
of Energy (DOE) USA u np.).

Takum 00pa3zoM, B pe3ynibrare MoAroTOBUTEILHON YacTH
IIUKJIA MCCIIEOBAHNM, N3II0KEHHOH B HacTosieM Cooorie-
HUH |, IO pe3yabraraM cucTeMaTHdeckoro oo3opa chopmu-
POBaHbI M 0XapaKTEPH30BaHbI IBE OKOHYATEIbHbIE BHIOOPKH
nyonaukanui Juis Mera- U pooled-ananmnzoB pucka (SMR)
CYHUIIMJIOB, KOTOpPBIE (aHAJIU3bI) OyIyT BBIMOIHEHBI U H3J10-
skerbl B Coobmennn 2. O0e BRIOOPKH, IS MY>KIUH U JKCH-
muH NW (CM. BBIZETICHHBIC TONYKHPHBIM NOJUYEPKHYTHIE
3HaueHust SMR B Tabn. 2 u 3), BKIrouaroT mo 15 smepHbIx
MHCTAIISIIUI (COBIIaJICHNE), U, YTO BECbMa Ba)KHO U pPeji-
KO TOCTHTAEeMO, ISl BCEX M3 HUX MMEIOTCS TOJTHBIE OPHUTH-
HaJlbl ITyOIMKaIuidi. 3TO MO3BOJSIET BBIMOIHUTD HE TOIBKO
MeTa-aHaiu3, Ho U pooled-aHasm3, 4TO JieNaeT NoTyYeHHbIE
pe3yabTaThl 3HAUMMBIMU KaK TEOPETHUECKH (TTpoliiema rpu-
opHTeTa ISl JI0KAa3aTeIbHOCTH IyTeM MeTa- Wi pooled-
aHaJIM3a CYUTACTCS BEChbMa aKTyallbHOH [7, 66, 67]), Tak u
MPAaKTHYECKH, MTO3BOJISII HAMETHTH BO3MOXKHBIC ITyTH PE/i-
YIPEKICHHS CTOIb HEXKEIaTeIbHBIX HHIUCHTOB.

13 Hekoropsie rpymniibl NW 3apyOe:KHbIX HHCTAUIALMN (HanpH-
mep, u3 ‘Sellafield’, BenmuxoOpuranns [65]) HakommIn BechMa 3Ha-
YUTENILHBIC KYMYJISTUBHBIC J03bl, OJJHAKO JUIS HUX HET CBEICHHUMH
00 ypoBHE HIMEHHO CYUIU/IOB.

5. 3akiroueHue

B Hacrosiem pazzieie CChUIKH, KOTOPbIE MOXKHO HAWTH
BBIIIC, 3 HCKOTOPBIMH UCKITIOYCHUSAMUA HE ITPUBOAATCA.

[Tpu uccnenoBannu 3dpdextoB y NW 0coObIii akieHT
JIeNaeTcs, BO-TICPBBIX, HA TEX IATOJIOTHSAX, IUISI KOTOPBIX
JOKa3aHa aTpHOyTHBHOCTH OOMYYCHUIO W, BO-BTOPHIX, Ha
BCEX OCTAIBHBIX 3a00I€BaHUAX. XOTS «BHEIIHHIE IIPUYUHBD)
(TpaBMBI, OTpaBIICHUSI, YOUIICTBA, CYUITUIBI U TIp.) TPAKTH-
YECKHU BCEraa (GUTypUPYIOT B COOTBETCTBYIOIIHNX AITHICMH-
OJIOTHYECKUX TaONHIIaX, TMOCBSIIEHHBIX pUCKaM it NW,
OTHOCHTEJILHO Majio pa0oT, B KOTOPBIX IIPOCTO HepeducIie-
HBI 9TH «BHCLIHHE MIPUYHHBD», HE TOBOPS yIKE O TOM, YTOOBI
TG PepeHINPOBAHHO OICHUTh PHCKH JJIS KaXIOW M3 CO-
CTaBISAIOMINX JaHHBIC MPUYUHBI KOMIIOHEHT. DTO KacaeTcs
U uccienoBaHuii yactotel cyunuaos y NW. Ilo pesynbra-
TaM MOUCKA B MOIJICPKIUBAEMOM BYMsI IICPBBIMU aBTOPAMHU
MIPECTaBICHHOM paboThI Onbmorpaduaeckoi 6a3e TaHHBIX
o 3¢ dexTam u mokazatensiM y NW, a Taxke B OCHOBHBIX
MupoBeix 0a3zax (PubMed, Embase, Google Scholar), o6Ha-
py>xeHo Bcero 39 myOiuKanuii, B KOTOPBIX Tak MM MHAYe 3a-
TparuBaJcs pucK (GatanrbHeIX cynnuaoB y NW. Mexay Tewm,
9TOT MOKa3aTeb PACCMaTPUBACTCS KaK BKHBINH WHANKATOP
podeCcCHOHATILHOTO CTPecca B €ro pa3inyHbIX aCIEKTax H,
MPUMCHUTEIBHO KaK K HACCJICHUIO, TAK M K KOHTHHICHTaM
PpabOTHUKOB, SIBISICTCS ITOKa3aTeIeM OJarormoiydus/Heona-
ronoyanst. [1oaToMy TO, 9TO ISl STTUAEMHUOIOTHH PUCKOB
y NW penko BbliensieTcs: Takas crienupuueckas NpuunHa,
KaK CYHIIUJIbI, IPEACTABIISICTCS YITYIICHUEM.

Panee HaMu OBLIH TPOBEICHBI IOy THBIC UCCIICIOBAHUS
a¢pdexToB y NW, KOTOpbIe YKIaIbIBalOTCS B paMKH IIPO-
(eccHOHANBHON COLMOJIOTHM M MOTYT paccMarpuBaThCs
KaK IOBBIIIAIONINE UMH/DK 3aHSATOCTH B OOJIACTH SIEPHOM
WHAYCTPUHU M YCTPAHSIOMIAE COOTBETCTBYIOIINAE CTCPEOTH-
mel. Tak, 1Mo pe3yapTaraM CPaBHUTEIBHBIX CHHTETHYECKUX
HCCJICIOBAHUN PUCKU CMEPTHOCTH OT OOLIMX MPUYMH U OT
TaKUX OCHOBHBIX IaTOJIOTHH, Kak OOJIE3HH CHCTEMBI KPO-
BOOOpAIIICHUS M OHKOJIOTHS, OKa3anuch st NW Hinke, 4eM
OT MACCHBHOTO KYPEHHS OOBITHOTO B3POCIIOTO HACEICHHS.
CxofHast B II€JIOM 3aKOHOMEPHOCTh HaOII0gaIach 1axe is
U miners [15-17]. [IpoBecHHBII HAMH METa-aHAIU3 TI0 BE-
muanHaM SMR mist o0miell cMEpTHOCTH M CMEPTHOCTH OT
Bcex pakoB y NW psia cTpaH BBISIBIJI OYCHD BBICOKHH « -
(exT 3mopoBoro padborHuka» [19].

[IpencTaBneHHOE WCCIIEAOBaHUE, pPealn3yeMoe B JIBYX
COOOMICHUSAX, TIPOIOIKACT TOCTHKCHHUE HA3BAHHBIX MMUJI-
XKeBBIX IieNieil. OHO MOCBSIIEHO CHCTEMAaTHIEeCKOMY 0030-
Py C MOCIEHYIOIMME MeTa-aHAJIN30M U pooled-aHanuzom
MPUMEHHUTENHHO K nokazatesisiMm SMR miist cyunmnnoB y NW
pasHBIX cTpaH. B meiaom paboTa o0CymecTBIsIIACH COIIACHO
pexomernammsasM PRISMA [53] u oTedecTBEHHOTO PyKOBO-
cTBa 1o Meta-aHanu3y [62]. B Hacrosiem Coobmienuu 1 u3-
JIO)KEHA METOJIMKA TIOMCKa NCTOYHHUKOB, ATAITbl ITPOIIECCHH-
ra cOpMHUPOBAHHOI BBIOOPKH ISl TIOATOTOBKH K METa- U
pooled-ananm3am (Be100p padoT TombpKo ¢ mHAEeKcamMu SMR
JUIA CYUIIUAOB, TOJIBKO XPOHOJIOTHUYECKH MOCIICTHUX Hy6HH-
Kaluil 1T ONHUX M TEX KE KOTOPT, YCTPAHCHUC BBIMAar0-
[OIMX BapHaHT W OIICHKA SIUICMHUOJIOTHYCCKOTO KadecTBa
BKITIOYAEMBIX MICCIEIOBaHNUH). B pesymnbrare moiaydeHs! 1Be
BBIOOPKHU paboT, COOTBETCTBYIOUIHE |5 sSAepHBIM HHCTAIIIS-
UM Kak Jutst MmyxdauH N'W, Tak u 11st skeHiud NW.

Hwu omHa u3 HaliIeHHBIX YEThIPEX OTCYCCTBEHHBIX CTaTeH
(Bce s [1O «Masx») He BoIUIa B CHCTEMaTHYECKI 0030p
BCJICACTBUEC OTCYTCTBUA HeO6XO)II/IMOFO HNHJCKCa pHCKa. Tem
HE MCHEE, KAUCCTBCHHBIN aHAJIM3 TaHHBIX U3 ITUX ITyOJInKa-
LU TI03BOJIHII CIICJIATh BEIBOJBI O TIOBBIIIICHHOM PHCKE CYH-
uaoB st NW IO «Masik» ¢ 00TydeHreM B BBICOKHX 03aX
(mopsinxa >4 I'p u >9 I'p B AByx paborax) MpH OTCYTCTBHU
1o100HoT0 prcka Juist My»)4urH NW Ge3 repeoOirydeHust.
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OTHOIIIEHNE HEB3BEUIEHHBIX IO BO3PACTY PHUCKOB CYyH-
nuaoB y xeHmuH NW k puckaMm CynuujoB y My:kuuH NW
it [10 «Masik» oka3anochk OOpaTHBIM HM3BECTHOMY IS
HaceJICHUs «TeHJICPHOMY TapagoKCy» (TO €CThb ONMCAHHO-
My eme B XIX B. mpeoOnagaHuio IS TIOYTH BCEX CTpaH,
kpome Kurast, ypoBHsI (aTambHBIX CYHIUIOB JUIsl MYXXYUH
CPaBHHTEJIFHO C XKCHIIMHAMH, B TO BpeMs Kak sl Heda-
TAIBHBIX MOMBITOK BCe POBHO Haobopor). ITo momydenHoit
BEJINUYMHE CTONb BBIPAKEHHBIH «OOpaTHBII» MapaoKkc Xa-
pakTepeH cpeay WHBIX npodeccuil ere TOABKO ISl Bpauei.
CrnengyeT oTMETUTh, 4TO BbisiBIeHHast A [1O «Mask» TeH-

JCHIHS K TIPe00IalaHiIo YPOBHS CYHUIIUIOB Y *KeHIIMH NW
(To ecTh HanM4Me OONBIIErO MOKa3arelssi cTpecca U Hebna-
TOIIONYYHs) JIOJDKHO 0OycnoBUTH JddepeHInpoBaHHbII
10 TEH/IEPHOMY MPHU3HAKY TTOIXOA K MCHXOJIOTMIECKOMY U
MICUXO(HU3NOTOTNIECKOMY COIPOBOXKICHNIO KOHTHHI'CHTOB
oTeyecTBEHHBIX N'W.

JanbHeiime Meta-aHanu3bl U pooled-aHann3el 3Have-
Huit SMR ams cynmunos y 3apyOeskHbx NW, a Takke cpaB-
HEHHE UX PHCKa JUIS JKEHCKUX U MYXCKHUX KOTOPT C LENBI0
Oosiee TOYHOH IPOBEPKU «OOPATHOTO MapagoKkcay», OyayT
npeactaBicHbl B CooOmeHnn 2.
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