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Pesiome

BsedeHue. AKTyanbHoCTb A71A 06LL1ecTBEHHOr0 3J0pOBbA BOMPOCca YA3BMMOCTU YesI0BEKa B pa3HOM BO3pacTe K Bo3aen-
CTBMIO GaKTOPOB OKpY*KaloLlel cpefbl, B YaCTHOCTU K buoniornveckoMy GpaxTopy, BK0Yasa BUpYyCHble MHbEKLUK, 06ycnoB-
NeHa cTapeHueM HacesneHuA U TpeboBaHUAMM yyYeTa MHAMBUOYaNbHbIX XapaKTepUCTUK AnA 6osiee TOYHOM OLIEHKWN PUCKOB.

L{ernb: ycTaHOBIEHME 3aKOHOMEPHOCTEN BO3pacTHOM AMHaMUKK puckoB COVID-19 pa3Hoi cteneHn BblparKeHHOCTU Y
paboTHMKOB OpraHM3aLmii 34paBoOXPaHEHUA U NMPOMBILLIEHHbLIX NPeanpUATUN.

Mamepuarnbi u Memodbl. AHansMpoBanack YacToTa U cTeneHb BbipaxkeHHocTn COVID-19 3a 2021-2022 roawl y 729
paboTHMKOB 3apaBooxpaHeHmsa 1 880 paboTHMKOB NPOMbILLIEHHbIX NpeanpuATUA. B Karkgor Bo3pacTHoM Fpyrnne onpene-
nanca puck COVID-19 nerkon, cpegHen v TAXenon cteneHn. BospactHaa anHamMuKka pucka COVID-19 xapakTepu3oBanach
€ro n3MeHeHWeM Npu yBesiM4eHUn Bo3pacta paboTHMKOB Ha 1 roA.

Pe3ynemamel. PacnpoctpaHeHHocTb cnyvaes COVID-19 cpeaun paboTHMKOB 3apaBooxpaHeHua B 1,6 pasa Bbille, YeM y
pPabOTHMKOB MPOMBILLIEHHBIX NMPeanpUATUIA. Y CTaHOBEHbI 3aKOHOMEPHOCTH Bo3paCTH017| OuHaMuKu pucka COVID-19 pasHon
CTeneHu TAXKeCTU Y paboTHUKOB 34PaBOOXPAHEHMA 1 MPOMBILLIIEHHBIX NPeanpUATUIA. MNpy Nerkon cTeneHn BblpareHHOCTH
PVICK annpoKCUMMPYeTCA perpecciAMU: 30paBooXpaHeHe R! (%) =-0,15 x (BospacT - 20, neT) + 34,06; npomMnpeanpuAT1A
R! (%) = -0,24 x (Bospact - 20) + 27,21. MNpu cpeaHei n TAMEON CTeneHu: B 3apaBooxpaHeHnn R?? (%) = 0,23 x (Bospact
-'20) + 2,46; npomnpennpuatia R23 (%) = 0,14 x (Bo3paCT 20) - 1,29.

Bbigodbl. B pasHbIx BOBpaCTHbIX rpynrnax oTHOCUTESTbHbIN PUCK 3a6oneBaeMocm COVID-19 B nerkom ¢popMe y paboTHMKOB
3apaBooxpaHeHna B 1,2-2,1 pasa Bbilwe, 4YeM Yy paboTHUKOB NPOMBILLSIEHHOCTU; CpeaHen U TAesol cTeneHn — B 3—9 pasa.
HanpaBneHHoCcTb Bo3pacTHOM AVMHAMUKKU NOMNyALUMOHHOIO prcka 3aboneBaemMocty COVID-19 3aBUCKUT OT CTeNeHU TAXKeCTH
3aboneBaHus. Npu nerkon cTeneHn yBesMyeHne Bospacta Ha 1 rog conpoBoXKOaeTcA YMeHbLUeHNeM pucka 3aboneBaHus
B cpeaHeM Ha 0,15 % y paboTHMKOB 3apaBooxpaHeHunsa 1 Ha 0,24 % y paboTHMKOB NpoMbineHHocTuU. Mpu cpegHen u Ta-
YKesnon cTeneHn yBenn4veHne BospacTa Ha 1 ro conpoBoxkaaeTcAa Bo3pacTaHmeM pucka COVID-19 Ha 0,23 % y paboTHUKOB
3apaBooxpaHeHnsa 1 Ha 0,14 % y paboTHUKOB NPOMBILLIEHHOCTU.

KnioueBble cnoBa: Bo3pacTHanA yA3BuMocTb, COVID-19, Bo3pacTHaA AMHaMMKa pUCKa, perpeccuoHHble Mogesniv pucKa,
paboTHWMKKN 30paBoOXpPaHeHNsA, PaboOTHUKM NPOMBILLNIEHHbIX NPeANPUATUNA.

Ana umtupoBanua: CopokuH M.A., Ynctaros H.L., YepHbiwesa M.I., KupbaHosa M.H. Bo3pacTHaa guHamumKa pucka COVID-19 pasHow
CTerneHV BbIpaeHHOCTU Y paboTHUKOB 3paBOOXPaHEHUA U NMPOMBbILLIEHHBIX NPeanpuATUL // 300poBbe HaceseHWa 1 cpefa 0buTaHuA.
2023.T.31. N2 5. C. 78-84. doi: https://doi.org/10.35627/2219-5238/2023-31-5-78-84

Age-Specific Dynamics of Risks of COVID-19 of Different Severity among
Healthcare and Industrial Workers

Gennady A. Sorokin,” Nikolay D. Chistyakov,’ Marina P. Chernysheva,? Marina N. Kir'yanova’

" Northwest Public Health Research Center, 4, 2 Sovetskaya Street, Saint Petersburg, 191036, Russian Federation

2St. Petersburg Medical and Social Institute, 72A, Kondratievsky Avenue,
Saint Petersburg, 195009, Russian Federation

Summary

Introduction: The relevance of the issue of human age-specific vulnerability to effects of environmental factors,
especially biological agents, including viral infections, for public health is attributed to the aging of the population and the
requirements for considering individual characteristics for a more accurate risk assessment.

Objective: To establish age-specific patterns of the COVID-19 risk among healthcare and industrial workers.

Materials and methods: We have analyzed the incidence and course of COVID-19 among 729 healthcare workers and
880 industrial workers in 2021-2022. The risk of mild, moderate and severe course of COVID-19 was determined in each age
group. The age-specific dynamics of the COVID-19 risk was characterized by its change per year of age of the employees.

Results: We established that the incidence of COVID-19 among healthcare workers was 1.6 times higher than among
industrial workers. We also observed regularities of the age-specific dynamics of risk of COVID-19 of different severity
among healthcare and industrial workers. For the mild course of the disease, the risk was approximated by the following
regressions: healthcare R' (%) = -0.15 x (Age — 20, years) + 34.06; industry R1 (%) = -0.24 x (Age — 20) + 27.21. For the
moderate and severe course, the regressions were as follows: healthcare R 3 (%) = 0.23 x (Age — 20) + 2.46; industry
R23(%) 0.14x(Age — 20) — 1.29.

Conclusions: In different age groups, the relative risk of a mild course of COVID-19 in healthcare workers is 1.2-2.1
times higher than in industrial workers while that of a moderate and severe course is already 3 to 9 times higher. The
direction of the age-specific COVID-19 risk depends on the disease severity. As for the mild course, a one-year increase in
age is associated with a decrease in the disease risk by an average of 0.15 % in healthcare workers and 0.24 % in industrial
workers. As for the moderate and severe courses, a one-year increase in age is associated with an increase in the COVID-19
risk by 0.23 % and 0.14 % in healthcare and industrial workers, respectively.

Keywords: age-specific vulnerability, COVID-19, age-related risk dynamics, regression risk models, healthcare workers,
industrial workers.
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BBepgeHue. [NpuunHoi akTyanbHOCTM O1A 06LyecT-
BEHHOIo 3]0p0BbA BOMpoca yA3BMMOCTU YesloBeKa
B pa3HOM BO3pacTe K BO34eNCTBUI0 GaKTOPOB OKpYHHa-
loLLel cpedbl, B YaCTHOCTM K buonornyeckomy daxtopy,
BKJIl0YanA BUpPYCHble MHbEeKUUK, ABNAITCA cCTapeHne
HacesneHus, yBerMyeHne NeHCUOHHOro Bo3pacTa
1 TpeboBaHWA y4veTa MHOVMBUAYASIbHbIX XapaKTepu-
CTUK AnA 6o5ee TOYHOM OLEHKU prcKoB. BospacT
ABNAETCA eAMHbIM NapaMeTpPoM AJIA U3yYeHNA BCeX
ACMeKTOB 3KOJ10MMYeCcKon YA3BMUMOCTU YesioBeKa.
[aHHble 0 KoNMYecTBEHHbIX 3aKOHOMEPHOCTAX CBA3N
BO3eNCcTBUA BpeaHbIX paKTopoB cpefbl 06UTaHNA K,
B YacTHOCTU, NPOM3BOACTBEHHOWN Cpefibl C BO3pacToM
yenoBeKa HeobxoAUMbI A1 060CHOBaHWA 300po-
BbecbeperatoLlen NosIMTUKN rocyaapcTea Ha ocHoBe
MOJIHOLEHHbIX MPOrHO3HbLIX MOAesen 3KOOrNYeCcKmNX
puckoB'. CucTeMaTM4yecKme UccnenoBaHna 3TUX 3a-
KOHOMEepHOCTEeN OTCYTCTBYIOT, HECMOTPA Ha JaBHee
NMpU3HaHWe aKTyaslbHOCTU BO3PacTHOro acrexkTa
YA3BMMOCTM YenioBeKa K GpaKTopaM cpefbl 06uTaHus,
MMeloLLero peLuatollee 3HayYeHWe 1A NPOASIEHNA TPy -
[0BON AeATeNlbHOCTU paboTHNKOB CTapLUMX BO3pacToB?.
CneunanbHble rMrveHnYeckue TpeboBaHuA K paKTo-
pam Npon3BoACTBEHHOM cpefibl pabOoTHUKOB CTapLUMX
BO3pacTHbIX FPynn Tpy4OBbIM 3aKOHO4ATEe/IbCTBOM
He yCTaHOBJIEHbI 32 UCK/IIOYEHNEM HOPMMPOBaHUA
MCKYCCTBEHHOro ocBeLleHnA. BMecTe ¢ TeM ¢pparmeH-
TapHO paccMOTpeHbl BOMPOChHI BO3PaCcTHOM YA3BUMOCTU
K dum3ndeckmM dpaxtopam (wym [1], nbinb [2], 3nexkTpo-
MarHuTHoe ussnyyeHue [3-6]), K HebnaronpmUATHOMY
KnuMmary? [7], 3arpAasHuTenaAM Bosgyxa [8—-11], Tok-
CMYEeCKMM BelllecTBaM («BO3pacTHaA TOKCUKOSIOrmA»
[12]). 3nngemmna COVID-19 npeactaBnaeTt cobom
«MPUPOAHbLIA 3KCNEPUMEHT», MO3BOJIAIOLINN N3yYaTb
KoJ<inyecTBeHHble 3aKOHOMEpPHOCTW BO3pacTHOM
YA3BMMOCTU K Bronornveckomy GbaxkTopy — onacHble
BUPYCHble MHPEKLMUN. 3aKOHOMEpPHOCTb YBeJSIMYeHNA
BO3pacTHOM BOCMPUMMUYMBOCTM YesIoBEKA K AeNCTBUIO
BUPYCHOM MHGEKUMN KaK buosiormyeckomy dakTopy
onpepensaeTcA ocnabneHneM GyHKUNNA MIMMYHHOM
CUCTEMBI B CTapLUMX BO3pacTHbIX rpynnax («cTapeHue
MMMYHHOM cucTeMbl» [13, 14]). MHorouncneHHble ny-
6n1MKauumn 06 yBesMYeHUN C BO3pacToM YA3BMMOCTHU
paboTHMKoB K COVID-19 oTHOCATCA K NieTasibHoOMy
ncxofdy. YcTaHoBneHo, 4YTto cMepTHocTb oT COVID-19
B CTapLUMX BO3pacTax B HECKOJIbKO pas Bhille, YeM B
cpefHux Bo3pacTtax“. BmecTe ¢ TeM Hawe 15-neTHee
HabnogeHWe 3a YacToTon 3a6os1eBaHMIN C BpEMEHHOM
yTpaTou TPy4oCnocobHOCTM B OOHOM M TOW XKe rpynne
paboTHMKOB BbIABU1I0 BO3PACTHOW TPEHA CHUMKeHWUA
pUCKa ocTpol MH$eKLUMoHHoM 3aboneBaeMocTtu (pe-
crnvpaTopHble 3aboneBaHnA, KUeYHble MHpeKLmn
[15]). Bblibop paboTHMKOB 34paBoOOXpaHeHUA B Kaye-
CTBe OCHOBHOI0 06 beKTa HacToALLero ucciegoBaHuA
06ycoBfieH 04eBUAHBIM MOBbILLEHHBIM PUCKOM 3a-
6oneBanHna COVID-19 B cuny nx NpAMbIX KOHTAKTOB

C NauneHTaMm Kak UCToYHMKaMn nHdexruyum [16-201.
MaTepunanbl nybnnkaumm AsnATcA dparMeHToM
nccienoBaHWA BO3PAacTHOM YA3BMMOCTU YesioBeKa
K ¢paKTopaM NpounsBoACTBEHHOW cpefbl, MpoBOAN-
Momn B pamkax HAP «[lMporHosupoBaHue Bo3pacTHoOM
OVHaMUKU HOMBUAYanbHbIX 1 NONyJIALMOHHBIX
pVYCKOB NoA Bo34encTBUEM MPOU3BOACTBEHHbIX
dbaKTopoB» Hay4YHO-UCCIe[0BaTEIbCKOW MPOrpaMMbl
PocnotpebHaasopa Ha 2021-2025 rr.

Llenbio uccnepoBaHuaA 6b1510 yCTaHOBUTH 3aKOHO-
MEepHOCTU BO3pacTHOM AnHaMuKK pmuckoB COVID-19
pa3HoW cTeneHW BblIparKeHHOCTU cpeau paboTHUKOB
opraHu3aumn 34paBoOXPaHEHNA N MPOMbILLTIEHHBIX
npeanpuATUA.

Martepuansl n Metoasl. Vicnonb3oBanuck pe-
3ynbTaThl MeAULMHCKOro ocMoTpa B 2021-2022 rr.
paboTatoLlero HaceneHusa CaHkT-lNeTepbypra (Cr6):
729 paboTHMKOB 30paBooxpaHeHna (597 — *KeHLWWHbI,
82 %) 1 880 paboTHMKOB MPOMBILLIIEHHBIX Mpeanpus-
T1i (106 — *eHwWwuHbI, 12 %), NpoBe4eHHOr0 COrflacHo
npukasy MuHsgpasa PO ot 28.01.2021 N2 29H. 3Tn
npodeccroHasbHble Fpynnbl BbibpaHbl Mo ceayowmm
npuymMHaM: 1) paboTHUKM 30paBOOXPAHEHUA — KaK
Hambosee noaBepKeHHbIe PUCKY 3aparkeHnsa COVID-19
[16-20] 1 2) pabOTHMKKN NPOMBILLJIEHHBIX NPeanpPUATA
(obpaboTKa MaTepunanos, 3HepreTnka, CTPOUTENBLCTBO,
TpaHCMopT) — Kak HaMbosiee MHOroUYUCTIEHHAs Fpynna
B CTPYKType 3aHAToCcTU HaceneHusa CI6 (35,5 %).
YunTbiBanucb AaHHble 0 Hanu4ymn y paboTHUKOB
creayioLmxX rpynn XpoHU4ecknx 3abonesaHun: cep-
[eYyHo-coCcyaucToMm CUCTeMbl, 3HAOKPUHHOM cUcTe-
Mbl, CUCTEMBbI KPOBU, MHPEKLIMOHHBIX 3aboeBaHNi.
Y paboTHuKoB, 6oneBlmx B 2021-2022 rr. COVID-19,
cTeneHb ee BblparKeHHOCTU 6blfla ycTaHoBEeHA
B CNeuuanm3npoBaHHbIX MeayYperaeHUsAX No pesy b-
TaTaM KJIMHUYeCcKUx obcnegoBaHU, BRIIlOYaA aHanms3
TeyeHuA 3aboneBaHWA, CorlacHO MeToAUYECKUM
peKkoMeHAauuAM®: 1) nerkoe TedveHue, 2) cpegHeTA-
¥esnoe TeyeHue, 3) TAxenoe TedeHne. CTeneHb Bbipa-
¥eHHocTH 3aboneBaHnA COVID-19 pernctpypoBanach
B BblJaHHOM paboTHUKY CripaBKe.

B Karkgor BospactHom rpynne (20-24 net, 25-29
net, 30-34 roga, 70-74 roga) puck COVID-19 onpe-
nenanca no popmyrne:

R. (%) =100 x K/ / K, roe:

R/ (%) — pvck (4acToTa) cnyyaes 3abonieBaHUin
COVID-19 j-n ctenenun Taxectu (1 — nerxas, 2 — cpeq-
HAA, 3 — TAMenas) B (-1 BO3pacTHOW rpynne.

K/ — KonmyecTBO YenoBek B i-1 BO3pacTHOM rpynne
paboTHUKOB, NepeHecLumx 3aboneBanHne COVID-19, j-n
CTeneHu TAXKeCTU.

B nAaTm Bo3pacTHbix rpynnax (20-29, 30-39, 40-49,
50-59, 60-69 neT) onpenenAncA 0THOCUTENbHBIA PUCK
(RR) 3abonesaHui COVID-19 y paboTHMKOB 30paBooxpa-
HEeHWsA B CpaBHEHUM C paboTHUKaMM NPOMBILLSIEHHOCTMU.

T AHanuTnyecKkan 3anucka: BnusaHne COVID-19 Ha noxkunbix Nogen. [3neKTpoHHbIN pecypc] PexkM goctyna: https://www.un.org > files »

old_persons_russian (gaTa obpawyenunsa: 08.02.2023).

2 MMrneHn4ecKoe HopM1poBaHWe GpaKTOPOB NPOU3BOACTBEHHON cpedbl M TpyAoBoro npouecca / Moa pea. H.®. M3Meposa 1 A.A. Kacnaposa.

M.: MeguumHa, 1986. 239 c.

3 Encyclopaedia of Occupational Health and Safety. Geneva: International Labour Office; 1983.

“ WlepbaxoBa E. CTapeHue HaceneHua mupa - Barnag us 2020 roga // Demoscop. Weekly. N2 879-880 23 Hoabpa-6 gexkabpa 2020.
[3nekTpoHHbI pecypc] PexxuM goctyna: http://www.demoscope.ru/weekly/2020/0879/barom02.php (nata obpalueHuns: 08.02.2023).

5 BpeMeHHble MeTofuyecKkue pekoMeHaaumm «MpodunakTika, AuarHoCcTUKa 1 fiedeHre HoOBOM KopoHaBupycHon MHdeKummn (COVID-19)».

Bepcusa 17 (14.12.2022).
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PaccuntbiBanca 95 % gnoseputenbHbIi MHTepBan RR.
PaccuntbiBanucb KoadpbuLmeHTbl perpeccum

R/ (%) = K/ x B - 20 (neT) + Const, roe:

K/ — KoaddurumeHT, xapaKkTepusyiowmii Hanpas-
NEeHHOCTb (Bo3pacTaHUe Nv YMeHbLUEHUE) U BENTUUNHY
nsMeHeHnA R/ npu ysennyeHun Bospacta paboTHuKa
Ha 1 rog; B — Bo3pacT paboTHuKa (neT); Const — Be-
nnunHa R/ B Bospacte 20 ner.

PesynbtaTbl. B Tabn. 1 n 2 npeacrasneHsb! no-
BO3pacTHble AaHHble 0 KosiyecTBe 06ceoBaHHbIX
paboTHMKOB 34pPaBOOXPaHEHUA 1 NPOMBbILLIEHHbIX
npeanpuATUii, He 6oneBwnx 1 6oneswmx COVID-19
Nerkon, cpegHemn n Taxenon Gopm.

Mcxoaa us aTux AaHHbIX, NpoBeAeH aHanus Bos-
pacTHoM AnHaMmKm pucka COVID-19 pasHomn cteneHn
BbIPa¥KEeHHOCTW, pe3ysibTaTbl KOTOPOro UIIKCTPUPYET
PUCYHOK.

PerpeccnoHHbIN aHanM3 Bo3pacTHOro TpeHAa pucka
COVID-19 pasHow cTeneHn TAXeCTN y paboTHMKOB
30 paBoOXpaHeHUA U MPOMBILLIEHHBIX MPeaAnpUATUA
BbIABW/ CrieayioLye 3aBUCUMOCTH.

https://doi.org/10.35627/2219-5238/2023-31-5-78-84
UpMFMHaﬂbHaH uccnepoBatesibCKkana crtaTba

Jlerkas cteneHb TAMECTU:

— 3 paBooOXpaHeHue:

R (%) =-0,15 x (BospacTt — 20) + 34,06 @)

— NpoMnpeanpuATUA:

R (%) = -0,24 x (BozpacT - 20) + 27,21 )

CpeQHaa 1 TAXenaa cTenexHn

— 3 paBoOXpaHeHue:

R?? (%) = 0,23 x (BozpacT - 20) + 2,46 3)

— NpoMnpennpuATUA:

R2? (%) = 0,14 x (BospacTt — 20) - 1,29 (4)

OaHHble Tabn. 1 1 2 No3BO/NIN OLLEHUTb PUCK
COVID-19 pa3sHow cTerneHu TAKeCcTU cpeam paboTHMKOB
3[0paBOOXpPaHEHUA NyTeM CpaBHEHNA C paboTHUKaMU
MPOMBbILLUNEHHBIX NPeanpUATUA. Pe3ynbTaTbl cpaBHeHUA
rnokKasaHbl B Tabn. 3. Puck R B KaXKOoW BO3pacTHOM
rpynne paboTHUKOB MPOMBbILLSIEHHbBIX NpeanpuUATU
npuyHuManca 3a 1.

AHanus pesynbTaToB, NpefcTaBeHHbIX B Tabn. 3,
CBUOETENLCTBYET 0 MNOBbILLEHUN yA3BMMocT K COVID-19
y paboTHMKOB HauvmHas c Bo3pacTa 30 neT. Mpu 3ToM
€e MUK, OTParxKeHHbIN B PE3KOM pPoCTe 4mcsia Bcex
dopM 3aboneBaHUN, 0COBEHHO cpeaHeNn 1 TAXKeson

Tabnuya 1. KonuuecteBo paboTHUKOB 3apaBooxpaHeHus, 3aboneswmnx COVID-19 pa3Hoi cTteneHu BbiparKeHHOCTU
B pa3HbIX BO3pacTHbIX rpynnax

Table 1. Age distribution of healthcare workers who have recovered from COVID-19 of different severity

Boapacr, et / Beero B rpynne / UYvcno GonesLunx / Crenetb BbiparkexHoctv COVID-19 / COVID-19 course
Age range, years Group size, n Number of cases Nerxas / Mild Cpepnsa / Moderate Tawenas / Severe
20-24 9 3 3 0 0
25-29 42 16 16 0 0
30-34 55 21 18 3 0
35-39 Al 27 21 6 0
4044 76 25 17 8 0
45-50 92 33 24 9 0
50-54 86 35 25 3 7
55-59 101 52 32 16 4
6064 105 37 24 1 2
65-69 52 24 20 3 1
70-T74 40 10 8 1 1

Tabnuya 2. PacnpegeneHve B pasHbIX BO3pacTHLIX Fpynnax paboTHUKOB NpeanpuATUA NPOMBILLIIEHHOCTH,
3a6oneBwux COVID-19 pa3Hol cTeneHu BbIpaXXeHHOCTU

Table 2. Age distribution of industrial workers who have recovered from COVID-19 of different severity

Boapacr, ner / Beero B rpynne / UYncno GonesLumx / Crenenb BbiparkenHocTn COVID-19 / COVID-19 course
Age range, years Group size, n Number of cases Neras / Mild Cpepusan / Moderate Trsenas / Severe
20-24 7 5 2 0 0
25-29 54 14 14 0 0
30-34 156 KA 32 2 0
35-39 152 36 33 2 1
L0-44 107 32 30 2 0
45-50 91 18 13 A 1
50-54 81 16 15 0 1
55-59 m 21 18 1 2
60—64 91 23 21 2 0
65—-69 31 6 5 1 0
70-74 8 2 1 1 0
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40,00

30,00

PaGOTHHKH 34PaBOOXPAHEHU /
Healthcare workers merxas / mild

il 5 G0THHKH 31 PaBOOXPAHEHI S /
Healthcare workers cpemmad n Taxenas /

Puck, % / Risk, %

10,00

0,00 -

moderate and severe
—— PaboTHHKH TTpoMITpepHaraii / Industrial
workers merkad / mild

—— PaboTHHKH npomMiperprarmit / Industrial
workers cpemHad u TaxRemad / moderate and
severe

— — = JInnefinag (PabOTHUKH 3/ paBOOXPaHeHH /
Healthcare workers nerkas / mild)

— — = Jlnrefinad (PabOTHHKH 34paBOOXPAHEHH /
Healthcare workers cpemsaa n Tsoxenas /
moderate and severe)

— — = JTnHefinaga (PaGOTHAKH TIpOMITPEIIPHATHI
/ Industrial workers merxag/ mild)

20-24 25-29‘30-34‘35-39‘40-44‘45-50‘50-54‘55-59‘60-64‘65-69‘70-74

BoapacT, net/ Age, years

— — = JTnuneitraga (PaGOTHAKH TIpOMITPEIIPHATHI
/ Industrial workers cpemHaa H ToxeTAT /
moderate and severe)

Figure. Bo3pactHaa anHammka pucka COVID-19 pasHomn cTeneHn BbIparKeHHOCTU B BO3PAacTHbIX rpynnax
paboTHMKOB 34paBoOXpPaHeHNA U NPeanpUATUIA NMPOMBILLIIEHHOCTH

PucyHok. Age-specific dynamics of the risk of COVID-19 of different severity in healthcare and industrial workers

cTeneHu, oTMeYeH A4J1A Bo3pacTHow rpynnel B 50-59
neT, COOTBETCTBYIOLLEN Y HKeHLWMH (bonbluan YacTb
rpynnbl) Npe- 1 NOCTKIMMaKTepUYecKkoMy nepuoay.
370 no3BonAeT NpPearnosioHUTb Posib SHOOMEeHHOr o
ropMoOHaJsIbHOro cTpecca B yBesIMYeHUn pucKa 3abo-
neBaHUA U cTerneHn ero TAxXecTU. OueHKa reHOepHbIX
pasnuunii pycka 3aboneBaHna COVID-19 B Kaxgon
13 npodeccnmoHasbHbIX Fpyrn Morna 6bl MoMoYb
B pelueHun 3Toro Bonpoca. OgHako pasnnyumsa okasa-
nncb HegocToBepHbIMU (Tabn. 4 u 5).

Bes yueTa cTeneHu TAXecTM 3aboneBaHnA per-
peccun nmetoT BUA:

— 3 paBoOXpaHeHue:
R, (%) = 0,12 x (BospacT - 20) + 37,86 (5)

— NMpoMnpeanpuATUA:

R. (%) = -0,07 x (BospacT — 20) + 28,14 (6)

Ctatuctmyeckme owwunBbKU Ko3dPpuumeHToB
BO3pacTHOM AMHaMUKKM coctaBunm: 0,12 + 0,14 n
-0,07 +0,11.

BMmecTe ¢ TeM BENIMYNHBI OTHOCUTESTIBHOMO PUCKA
COVID-19 y paboTHUKOB C BbIAAB/IEHHLIMW NpY Meaun-
LIMHCKOM o06cieoBaHMM NaToNoOrnAMIU pasnnyanuncb
1 6bI5IM MaKcUMarsibHbIMU MPU XPOHMYECKUX 3abore-
BaHWAX 3HOOKPUHHOM cucTeMbl (Tabs. 6).

Tabnuya 3. OTHocuTenbHbIN puck COVID-19 pasHoii cTeneHu TAXKeCTU Yy paboTHUKOB 3[ipaBooXpaHeHUusA
B CpaBHEHMM ¢ paboTHMKaMM NPOMBILLITIEHHBIX NpeAnpUATUA

Table 3. Relative risk of COVID-19 of different severity in healthcare workers compared to industrial workers

CreneHb TAecTu 3abonesanua / Disease course

BoapactHoii auanasoH, net / Tlervas / Mild

| CpenHss v Taxenas / Moderate and severe

Age range, years

OtHocuTenbHblit puck RR (noBepuTensbHblit auanasok RR) / Relative risk (CI)

20-29 1,42 (0,82-2,47) Cnyyaes COVID-19 e 6bino / Null cases of COVID-19
30-39 1,55 (1,11-2,17) 5,02(1,73-14,59)
4049 1,22 (0,84-1,77) 2,96 (1,27-6,92)
50-59 2,07 (1,42-3,00) 9,17 (3,32-25,39)
60-69 1,32 (0,89-1,98) 4,81(1,46-15,93)

Tabnuya 4. Puck 3aboneBaHusa COVID-19 cpean My»4MH 1 XeHLUH pasHoro Bo3pacra,
3aHATbIX B OpPraHMsaumAX 34paBoOXpPaHEHUA U Ha NPOMBILIEHHBLIX NPeANPUATUAX

Table 4. COVID-19 risks among healthcare and industrial male and female workers of different age

BoapacrHoit Henwmnbl / Women MysKuntbl / Men

Rty | o o puo, sk | s | Ot st | o, sk | "perer
20-29 82 42,00 7,05 137 28,36 9,93
30-39 m 30,19 6,37 238 28,22 3,94
40-49 285 33,54 3,70 308 31,46 319
50-59 293 45,99 3,69 268 26,50 313
60-69 236 4192 383 159 26,89 4,08
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Tabnuya 5. Puck 3a6oneBaHua COVID-19 cpeau My»XUMH U }KeHLUUH, 3aHATbIX B OpraHU3auuaX 34paBooXpaHeHus
M Ha NMPOMBbILLIJIEHHbIX NPeanpUATUAX

Table 5. COVID-19 risks among healthcare and industrial male and female workers

e samen tnjso | gfrtec O s e e | e it
Hewiwuubl / Female 40,2% 2,0%
3npasooxpatenue / Healthcare
Myskuntbl / Male 50,0% 4,6 %
MpoMbiiuneHKbie npernpuaTAa / | HeHLmkbi / Female 321% bo%
Industry MyskumHbl / Male 254 % 15%
Tabnuya 6. OTHocUTeNbHbIN puck COVID-19 npu Hanu4ymMm y paboTHMKOB B Bo3pacTe 6onee 34 net
HEKOTOpbIX XPOHUYECKUX 3a6oneBaHni
Table 6. Relative risk of COVID-19 in workers aged 34+ having some chronic diseases
Jabonesanus / Diseases OtHocuTenbHbil puck RR COVID-19 / Relative risk of COVID-19 | [loseputenbHbiit auanasoH RR / RR confidence interval
InpokpunHble / Endocrine 1,58 1,36-1,83
Kpoew / Hematologic 1 0,80-1,54
WHdeKumonHbie / Infectious 0,99 0,73-1,34
Cepaeuro-cocyavcrble / Cardiovascular 0,93 0,79-1,1

O6cy»kaeHue. Kak cnegyeT U3 AaHHbIX, NpyBe-
OeHHbIX Ha PUCYHKe, HanpaB/IeHHOCTb BO3pacTHOMN
AvHaMuKK prcka COVID-19 3aBUCKT OT CTEMEHW TAKECTU
3aboneBaHus. [Mpn nerkon ¢opme B BO3pacTHOM AMHA-
MUKe Mpoc/ieXnBaeTcA TeHOEHUUA CHUMKEHUA pUCKa
3aboneBaHNA KaK y paboTHUMKOB 3paBoOOXpaHeHus,
Tak U y paboTHUKOB MPOMBILLJIEHHbIX NPeanpuUATUA:
perpeccum 1 n 2. CpegHWiA NOro4oBOM TEMIM CHUMKEHNA
pucka COVID-19 HaxoguTtcA B AnanasoHe -0,15 ...
-0,24 %, uTo 651M3K0 /19 BESIMYMH BO3PACTHOMO TPEH-
[la CHU»KeHWsA pucKa 3abosieBaeMoCcTu C BpeMEHHOMN
yTpaTton TpynocnocobHoctn (-0,36 %) no npuunHe
OCTpbIX pecnpaTopHbiX MHbeKumn [15]. B otnnume
OT 3TOM 3aKOHOMEPHOCTU BO3pacTHaA AVHaMMKa
cpeaiHel U TAXKeson cTeneHn 3aboneBaHnA XxapaK-
TepusyeTcsA Bo3pacTaHueM pucka COVID-19 B obenx
cbepax 3aHATOCTU paboTHUKOB. MNoslyyYeHHble AaHHble
0 pasniMymm Bo3pacTHOM AnHaMuKm pmcka COVID-19
pas3HoM CTerneHn TAXECTU XapaKTepu3yioT pasHble
dumsmonormyeckue npolecchl: pUck 3aboneBaemMocTm
B /ierkon ¢popMe xapakTepusyeT BOCMPUNMUMBOCTb
opraHusma (susceptibility), ero cnocobHocTb pearnpo-
BaTb Ha MHOUUMpOBaHMe, pUcK 3aboneBaHNA 60bLUNX
CTerneHen BblpaXKeHHOCTU MNOKa3blBaeT YA3BMMOCTb
opranusMa (vulnerability), noBbilueHMe BepoATHOCTH
HeraTMBHOIo ncxoda rMpy UHGULMPOBaHUM.

B uenom 0606LeHHO AnA Bcex CTerneHemn TAKeCTH
pacnpocTpaHeHHocTb cnyyaeB COVID-19 cpeawn pa-
60THMKOB 3paBOOXPaHEHUA BhILLe, YeM Y paboTHU-
KOB MPOMBbILLIEHHBIX NPeanpUATUIA: COOTBETCTBEHHO
41,9+ 1,81 26,0+ 1,4%. 3TOT NOBbILLEHHbIA PUCK
obycnoBneH 6osbLlen YacToTon U OSIUTESNIbHOCThLIo
KOHTaKTOB pabOTHMKOB 3pPaBOOXPaHEHUsA C UHPULM-
pPOBaHHbIMK NN AMK, YeM PaboTHUKOB MPOMbILLIEHHBIX
npeanpuATui. B Bo3pacTHo AnHaMuKe 3aboneBa-
HUI B 06eunx rpynnax paboTHUKOB He HabnogaeTcA
CTaTUCTUYECKM OOCTOBEpHAadA NoJIoKUTESIbHaA Un
oTpuuaTenbHana HanpasneHHocTb COVID-19 Bcex
cTeneHemn TAX¥ecTU 3aboneBaHuA (perpeccuun 5 1
6). CTaTucTUYecKue oWMBKN paBHbl KO3POULIMEHTY
BO3pacTHOM AMHaMUKKN puUcKa (perpeccusa 5) unm
npesblWailoT ero (perpeccun 6).
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AHanus otHocuTenbHoro pucka COVID-19 pasHon
CTeneHn TAXECTM y paboTHNKOB 3paBOOXpPaHEHNA
B CpaBHEeHUM C paboTHMKaMM MPOMBbILLSIEHHOCTU NoKasarn
cnepytowee (tabn. 3): y paboTHMKOB 34 paBoOXpaHe-
HWA OTHOCUTESIbHBIN PUCK 3a6071EBAEMOCTH B JIEMKOM
¢dopme BbliLLe, YEM Y pabOTHUKOB MPOMBILLIFIEHHbLIX
npeanpuatm, B 1,22-2,07 pasa, a pucK bornee TA-
enbix 3aboneBanun — B 2,96-9,17 pasa. Npn 3Tom
HambonbluMe pasnuuna HabnlogalTca y paboTHUKOB
npegrneHcnoHHoro Bospacta 50-59 ner.

Haunbonblume n ctaTucTtmyecky OoCToBepHbIe
pasnuuua BennymMH puckoB 3abonesaHusa COVID-19
(6onee 70 %, Tabn. 4) cpean MyHKUMH U HEHLLUH
HabnogaTcA B Bo3pacTe 50-59 net. YTto cBA3aHO
C rOpMOHasIbHOM NEePeCcTPOMKOW OpraHn3Ma HeHLWuH
B 3TOT nepuog. MNuk yYacToTbl 3a6onesaemocty COVID-19
B 3TOM Bo3pacTe cpeaun paboTHUKOB 34paBOOXpPaHeHMs
(prcyHOK) 0bycnoBneH TeM, Yto 6onee 85 % nepcoHana
COCTaBJIAIOT MEHLLUMHbI.

BbiABNEHHbIE pa3nnynA BeNIMYMH PUCKOB 3aborne-
BaHMA COVID-19 cpem My»KUMH U HKEHLUMH, 3aHATbIX
B OpraHmsauuAx 34paBooOXpaHeHNA U Ha NPOMBILL-
NEeHHbIX NpeanpuUATUAX, He ABMIAIOTCA CTaTUCTUYECKU
nocrtoBepHbiMU (p > 0,05), Tabn. 4.

AHann3 cBasn pmcka COVID-19 ¢ xpoHnyeckummn
3abos1ieBaHUAMM, YCTAaHOBJIEHHbIMM Y PabOTHUKOB MpU
Me[ocMoTpe, BbIABMI1T JOCTOBEPHYIO CBA3b TOJIbKO
C HapyLleHVeM roKasaTtenen aHOOKPUHHON CUCTEMBI
(tabn. 5). BMecTe c TeM, HECMOTpPA Ha MNOBbLILLEHWE
pvicka COVID-19 npuv sHOOKPUHHbBIX HApYLLUEHMAX
M Ha 3aBUCUMMOCTb 3TUX PUCKOB OT Bo3pacTa paboT-
HMKa, CBA3W BO3pacTHOW AMHaMuKM pucka COVID-19
C HanM4MeM 3HAOKPUHHBIX PacCTPONCTB He BbIABJIEHO.

BbiBogbl

1. Mony4yeHHble JaHHbIe 0 pUcKe 3ab0s1eBaeMoCTU
COVID-19 saBnATCcA BaXKHbLIM 3/IEMEHTOM M3yYeHnA
BO3pPAacTHOW YA3BMMOCTU YesioBeKa K BpeaHbIM 61o-
norvyeckuM dbakTopam cpefibl 0bUTaHUA.

2. PacnpocTtpaHeHHocTb cnyyaeB COVID-19 cpean
paboTHWKOB 34paBooxpaHeHus B 1,6 pasa Bbilwe, YeM
Y paboTHUKOB MPOMBbILLIEHHbIX NpeanpuUATUIA: COOT-
BeTcTBeHHO 41,9+ 1,8 % 1 26,0 + 1,4 %.
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3. B pasHbix BO3pacTHbIX Fpynnax 0THOCUTESIbHBbIN
pucK 3aboneBaemocTtn COVID-19 nerkon ¢popmbl
y paboTHUKOB 3apaBooxpaHeHua B 1,2-2,1 pasa Bbille,
4YeM y paboTHMKOB NPoMMpeanpuATUA, a pUcK 3ab0-
NeBaHU cpegHen U TAXKenow cteneHn — B 3—9 pas.

4. HanpaBneHHOCTb BO3pacTHOM AMHaMUKK MNo-
Ny nAUMOHHOIO pUcKa 3abonieBaemoctn COVID-19
3aBUCUT OT CTeneHu TAxKecTu 3aboneBaHua. [Npu
Nlerkon cteneHu ysenuyeHne Bospacta Ha 1 rog co-
NpoBOXAaeTcA yMeHblLEeHMEeM pUcKa 3abosieBaHuA
B cpeaHeM Ha 0,15 % y paboTHMKOB 34paBooOXpaHeHus
n Ha 0,24 % y paboTHMKOB rMpombilieHHocTW. [MNpu
cpefiHel U TAXKesIoN CTerneHn yBennyeHne Bo3pacrta
Ha 1 rog conpoBoXKgaeTcA Bo3pacTaHMEM pUCKa: Ha
0,23 % y paboTHMKOB 3apaBooxpaHeHua U Ha 0,14 %
Yy paboTHUKOB MPOMBbILLIEHHOCTH.
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