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9b65@ma0m® 858396989 msb  FgaMgdom (p<0.05); dh3s39 Lobrlodol
0630gb@MdoL  3sB39690go  LoMHIMbm Bmds@gdmwos III s IV
3390@0gb X¥3RBgd0L sboswrmyom® 358306909 msb Jgstmgdom (p<0.05);
303939 BH™MBEBooEHOL 0b30gbEHMd0L doB39b9dgwo I o IV 335HGH0wgl
X32)B9d00  LaEfEbmE  ©sd3gomgdEos I 339OGHOWIL  XeIBOL
sbsarmyom®  3sB39690gmsb  dgsgdom  (p<0.05);  3Ow30Ly o
9302mG0G0L  06309bEHMBdOL  Toh3z9bgdgo I 330Gl XaBdo
Lo®fdmbm  Imdo@gdmmos IV 3350MFGH0mL  Xamxgol  sbsgrmyowm®
05396909 msb  dgsmgdoom (p<0.05); bgws Lobbomdo bgdol 3h3939
06399309008 0630gbEHMBOL Bsh39b9d9o Ls®HIMbm@ TMIsEHgorIEos
bbgs 153039 3350 GO XMBOL bsErMA0M® F5B3969dgwmsb GgrsMgdom
(p<0.05); dogd@gMomo 3693dmbools 0630gbE™MdOL dsbgzgbgdgero I s IV
3390Gowgl  XaBgd80  LyOINbo®  @sd3gomgdros 1T 335OG0wgL
X29BOL bsEmy0® BoB39b9dgw b Igstgdoom (p<0.05).

341  mbBmbol mbg s 33939 LobmlioEol dgdmbggagdo

®mbmbol mbgls s 3f3539 LobmLoEOL Fgdmbgzgzgdl dmMob
3695309960 35300M0L 33009358 563969, MM 30OLMbOL 3Mmgxn0E0ghEHOL
96003690 ™d50 Tgo00b6s r=-0.4709 (p=0.001). gbs 3538060
39930095302IM BobosMU 5EIMYBL, 569 Mo BgB0s MBMbol mby, dom
Bogzengdos 393539 LobmLoE ol 990mbz93900L MomEgbmds.

342 mbBmbol mbg s 3MM30Ls s g3oammEGHodol
3990bggzg00

Bmbol mbglis s 3MM30Ls s G303 MEOEGOL J980b39390L TGOl
3695309960 353006M0L 33009358 563969, D 30OHLMbOL 3Mmgxn0E0ghEHOL
096003690 ™d50 9goy0bs r=-0.4191 (p=0.004). gbs 3538060
13913026090530216 bobosmU 5BIMYOL, 5699 Brog FgB0s MBMbol mby, dom
6539005 3Y30L5 O g3oaEmEGHoGoL 9980b393900L MomEgbmds
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bbgs  Bonbmemyogdol 990;mbgg39909b  3mOgwsgom®o 3938060330 o6
299m@g5 Lo®HImbea:

e MbBmbol mby s 33939 GHMBBowoEol dgdmbggzgdo - r=-0.2390
(p=0.113 = NS)

o mbmbol ©mby ©@> bgws Lobybodo gHgdol  0bxgdsogdol
d90mbgg3900 - r=-0.0062 (p=0.968 — NS)

e MbBmbol ©mby s dogBHgMmomwo 36930mbools dgdmbgggzgdo - r=-
0.2458 (p=0.104 — NS)

o mbmbol ©mby s 3Y3539 dOMbBJoBHOL Fgdmbggzgoo - r=-0.2744
(p=0.068 — NS, m9d3s sbEombss LsGHIMbMMOOL DEMGdIWMZ6
05639690900 m9b);

e MbBmbol mby s 33939 d™MbJomeo@ ol d9dmbggzgdo - r=-0.2465
(p=0.103 — NS).

3.43. (3o39mMwo fiegdol dobggoo bs®fjdmbm dgwgagdo

fo®Bmzopb0  goeggnwo  fergdol  dobggom  dowgdrye
dbmemE Lo®fdmbm Jggagdl:

2015 §.

®mbmbol Mmbgly s 3MM30Ls s 930dEMmEHOGOL F9dmbgzgz9dL
Mol 3mOIWs30MM0 393006008 33009350 9Bg9bs, OMI  30MHLMbOL
3095303096 0L  3603369c0mds3 dgoyobs r=-0.797 (p=0.002). gb 3538060
3913009530 0)M BoLoSML 5FIMGOL, 569 Mg gBH0s Mmbmbol mby, doom
Bo3gd0s 3M30Ls s 9308ME0EO0L d90mbgg3900L MoMm©abmds.

2016 §.

mBmbol Embgls s 3MM3ols s g3oawm@Godol dgdmbgzgzgdl
Mol 3mOIWs30MM0 393006008 33009350 9Bg9bs, OMI  30MHLMbOL
3M95303096G0L 3603369c0mds3 dgoyobs r=-0.791 (p=0.002). gb 3538060
3993009530 0)M BoLoSML 5FIMGOL, 5649 Mg gBH0s MmBmbol by, doom
Bo3gd0s 3M30Ls s 9308ME0EO0L d90mbgg3900L MoMm©abmds.
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2017 §.

®mbmbol mbgls s d)3939 OOHMBIoAL FmMoOL  JMOGEsEOMO
3930060l 33a0g350 9B39bs, M™ 30MHLMBOL 3mgxr0E0gbEoL 3609369 mdsa
9950090065 r=-0.612 (p=0.034). gl 353006M0 393MMIE30G  bolosSML
5BoM9oL, 56 Moz IgBH0d MBMboL ™y, Bom bozwgdos 83539 dOMbJoGol
3990bgz93900L Hom©gbmds.

mbBmbol Mbgls s 06GHMOE3gMgdMHMmo Lobbebsd3gzgdl dmeols
3MM9s3009M0 35380600L 33009350 98396, MM 30OHLMbOL 3mgn0E0gbEHOL
36003690 mds9 dgoy0bs r=-0.726 (p=0.008). gl 3530060 ©3193MGES(30v96
bolosml  5@IMPOL, by Gog dgBHos mbBMbol ©mbg, dom bozwrgdos
06@ 53909360 LolbwRsdEq3900L Igdmbgzgzgdols Gom@gbmds.

mbBmbol  mbglbs s  ™mogzol  Bgobol  0bxsIBHL  TmGol
3MM9Ws309M0 35360600l 33¢9350 9B39bs, MM 30OLmbOL 3mgz030gbEGL
36033690 mdsd dgoa0bs 1=-0.586 (p=0.045). qb 3538060 ¥13993MGESFOO
bobosmb 5@sMgol, s6v9 Moz dg@0s MmBMbol mby, dom bszwgdos ™mogol
A3060b 06g3s6 B0l 990mbgzg39d0l MHomgbmde.

MBmbol mbgbs s 3Mx39bEHMMMHO 5GEHIM0JOOL MIWMBOs
LEHIOMBL (MIgDs F9EIRIP 9O F0MMEIdS BHZ30boL 0bxgsGIEH0) FmEmol
3MOIS309OH0 3530600L 33009350 5B396s, MM 30MHLMBOL 3mgz03096EHL
360036900 mds3 8950090065 r=0.634 (p=0.027). L 3o3domo
3060300309 530vIO boloSML 5BIMIOL, 56 B3 FgB0s MBMbOl mbY,
doom d9BH0s 930l BH30b0oL 06g356JEol gdmbgzgzgdols Mom@gbmds.

2018 §.

mbBmboll  ©@mbgls ©s Bgs Lobybogo abgdol  0bxgdiogdol
09000b30390L6  IMOOL  3MOIWHE30WGOO 3530000 339350  sBggbs, ™I
30MLmboL 3mgn0E0gbGOL 3603369 mdsd dgopobs r=0.758 (p=0.029). qb
3930060  30M©5306030mMJE30O  bobosmb  5GsMgoL, by Moy dgBHos
mbmbol ©mbg, doo dgBHos bgws Lobmbordo gHgdol  0bggdzogdol
39000bg93900L MomMmgbmds.

3.4 3dofjobdots mbmbol mbg s 4Mo30L g53MEILgds
©530JboMEs, MM  dodobsty ferol  Tgm@ImEg  330M0EH
905350 ool dgmag 33000L Bosmgzom Lodomggermdo (mdorolido)
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3OLgdME0 3M030L 93000q000L SOLYIMDS dMb3g3s 53 3gMHomedo doffoldo®s
®mbmbol  mbol  Fgd30MgdsL.  39Mdm, TgmMAmsg 330605 gdmbgags
gGH™IOMHOL 30639 935, ImIEI36m fferol dgmEg 33065 30 33MOEOL
dMEM Y355, farol Lbgs 399090 v ©5033060390Mm©s doffolidoMs
mBmboll bm®m3slmsb sbermlb damdo 9mbszgdgdo, Mmool domomgdwe
0mbs339md0 30 M35eIobszgdos doffoldoms Mmbmbol Mmbol szwgdwyeo
056396900 g00.9L 29b6Ls3MMOGd0m Bsbl 5-8 33060l F9segEdo, MG™Igwos

39 gbM s ©93933MOL J0M39W0  ©OYIIPO0PID ©VY39FdMOL  dmem
3306990l gdmbggzs.

3.5 2020f “@mgosmbo” s dofiolidots mBbmbols ombols 3sB3gbgdwgdo
50 J3900380 (3039 @odmzgszom 2020 ol  3s6qdoslomob
©535300690mo  wmdsmbol  3gMomEdo  sbowo  3MOMbsgz0MMLbom
3°9m{39ao (SARS Cov2) 33539 ®gl306530M0 553500900 980b3935000
3930060 3MBEHOL MBMBOL mbol 5839693 gdqwmb.

2020§ 0gd9m35¢-05m@EH0b 3930 035wbsRobms MmBmbol mbol
23963390  39MEbOL  408mbozwolbo  MYgdoL  sMLYdIMdS  JM30-19-0b
d900bggzoms B0 953900l Bmbby.

3.9 dofiobdo®s mBmboL mbols dsB3gbgdegdo s
3mUL3osobsEool 3g0mbggggdo COVID-19-ob gsdm

B3960 33930l gHM-gM B0TsMHMEgdL Fgoa9bws dofjolidoMs
mbmboll  mbol  3sB3969dwgdols s COVID-19-000  a539mf39eo
390093900l 459m 3mb3o@Gswobszool Fgdmbggzsms sbsarobo. BggblL
3096 doadwo dmbsgdndo assbsewobs Mmamema 2020 s 2021 erol
(39390 139990l Jobgz0m, sg3g 99 M39780L Y390JOOL FHOWTo
Ubgoslbgs 9¢53g30L g93Mm3Egwgdol M™U.

2020 Ggoolb  FsOGHIo  COVID-19-m56 05353006900
330G obHozool  Fgdmbggzoms  Mom©abmdgdo s MmbBmbol  mbol
05639690 gd0 dmyzs600 ©osaMsdstby #53. gliss COVID-19-0b 3s6cgdools
3003900 ©®Yg00  bodoOmzggermdo. 50@gbs, ™MBmbol  mbols s
30b30@owobs3ool dgdmbggzgdl dmmol 353006Hbg Lymdsmo XIMH 3093
609300, 5858 9B396g0L 98 MG 396TIBHOL MOl 3MOHYWSEOMEO
3bseobHob 9gga0i - r = 0.3241, p = 0.092 (NS)
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2020 feob  s3Mowdo  COVID-19-056 0539300609890
330G obHozool  gdmbggzoms  Mom©abmdgdo s mbBmbol  mbol
05639690 gd0  3mYy3z560e0  ©osa™sdaty #54. COVID-19-ob 3sbogdools
dgmeg 3990 bodoOmzgmmdo mbmbol ©mbols s 3mL3odswoBsgool
39000bg9390L Mol 3og3d0MmBY LovdsMo obgg bssMY30s. 3oL 5839690l 53
@6 356599HOL TGOl 3MOYEs300M0 Bogobob dgpgaos - r = 0.0994, p =
0.601 (NS).

2020 ol dsoldo COVID-19-m56 5353006900
330G obHozool  gdmbggzoms  Mom©abmdgdo s mbBmbol  mbol
05h39690gd0  dmygzsbowo  ooa@edsby #55. COVID-19-0b 3s6gdools
dgbsdg m3990 LodsGmzggemdo mbmbol Mbobs s 3Mb3o@swoBsgool
39900bgz9390L ImMHoL 30MgEs3099H0 3538060 0bg3 9MLIMFINBM bobooml
3HMPOL. 53 MG 35(599EBHOL FMEOOL 3MYS30wIHO 365 0BOL g0 0ym
sbgomo - r=0.1665, p = 0.371 (NS).

50 05B39690¢gdol  dobgzom 2020 Fgwl  gzgws 9390l

90bg300 MBMbol bydwmowm EMbgls s 3ML3oEswoBsEool d90mbgg3gdL
mO0L 3MOHIWs3E00L 306OLMbOL 3mgx03096¢ > Fgsy0bs - r = - 0.7860, p <
0.001. g.0. 3538060 LSOHINMDbME 3993MOIES30M0s. I35 U bolSMO 56
99606mBMbs 2021 ol 9390900l dobgogoom - r = 0.0833, p = 0.662 (NS).
2020 Heoob 3990 ds-Hsdmnmol 390H0MmEA0 Seis-03sdol go3M3Egagdol
399030 mbmbol ©mbgls ©s 3mldo@swobsgool dgdmbzgagdl dme@ol
369309960 3539060 LoOHIMbME M3M3MOmIWOEOMEmO 50IMAbEs - T = -
0.6720, p = 0.047.
2021 Geoobl gobogbyemols 3gHom©do d9@s-8@odol 393039930l m399ddo
mbmboll  mbgls  ©@s  3mb3oGowobozool  Fgdmbzgzgdl  ImGol
39309960 3538060 515939 LaOFIMbME ©Y3w93MOIWOFOMO 50IMBBES -
r = - 0.8087, p = 0.045. o»33s, 2021 {ierol G0m@ymdsbg ©ge@s-93sdol
3930390 gool  ®399030  mDBMbol  mbgls s 3ML3oGIWOBsEool
39000bg9390L FmOOL  3MOIWSEOMOHO 393000 S0M SBIMYPOL Lo®fdmbm
bollosol -1 =-0.4230, p=0.171.

530 4. 990093900U 56bogogs

239090mL  ©d0bdMEdOL  Logombo  dmwm  smfiemgmegdols

396853@0md5d0  096omMob  MAROMEIMRO™ 5B Ho  bgds. b
396Ls3MMdom 3608369035605 3F0OHM® sLEBMGdME Mgaombyddo,
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Loog  Go@oos  ©sds006d9MHgdgmo  g3odBHmegdol  Bgdmddggds.
AbmBEoml 5993560  Lsdgboghm  xama3gdo  dgolegerosd  asMgdmb,
306000, 5530560l  go0Mgdgdm  dgmgo  3596MHoL 9o 9bemdsl, ol
3560509 Mdl s 393901 Lbgo@olibgs 9350070 gd0L 45630005MGOSLMS.

4.1 3009ws300Mo 353000900 Mmbmboll mbgls ©s FsE3gMEo
B6mBmEmaogdol  dgdmbggzoms  Msmgbmdsl  dm®ol  Fargdol
dobgzom

653030 500900 (350MbsdMd30), IBOL GmEHMJodoe™ Mgod30gd0b
39380630 Fomdmddbowo bmOHM3IMygbywo mbBmbo Fgsmgdom gEos
Fowofocol 3Bom 8osd bygbmbbg s Tglisdsdolo Forsros MmbHBmbol
05009H0bgoE0Mgdgmo 95399GH03E. 9800 s0blibgds 2015 Bsdma®do 50 Harol
bbgs  LgBmbgdmsb  Fgsmgdom  (p<0.001) mBmbol ©mbol  dIEo
0563969090930 @mbby  dmIsGHgPMo  3s3)  GHmbbowoEols s
0533 9Momeo 36933mbool dgdmbggzgdo.

2016% 95639690 gd0L sBseroBds odmogenobs d8@gao: MmBmbBol
1s3. mby LsEfImbme dgoMgs  Farol EsLsfigolido -Bsdms®To s Ferol
3LsBEMEL- 3g0mEamIsHy 89030500 gsBIbHYE-BsgbrErol 3gMHom©msb
(p<0.001). ™BMbol sdowo  Fsb3zgbgdEol  30MHMdIPT0 -  bodmsMIo
Ls®f0mbmess dmds@gdneo 353539 GmbBowoEol, bgos Lslvbogdo abgdols
06039d30900Ls @5 dsgBHgPormo 36930mbools dg0mbggzgdo. 2016 fgwol
29bogbrwbg  osgodboMs  Ls@fdmbme  dmIsGgdmmwo  glgbgow®o
30390@76%Bools, gmeob 3039MGHgbBomemo 5350980l s dMmbJomemodol
399mbgg39%0 (p<0.05).

L50bE OGS, GMI B396L TJogM MBMbBOL 0bEHgblomMo 33¢rg30m,
2017 fewol  sbofiyoldoi  godmgeobos ffobs Lsozgargzo fierols 03039
3960mEol  (faeool  @sbsfigolo BB ©s  gsBsgbrmol  ILsfYoLo)
05B39690¢9d0756 Algo3Ugds s sREJLOMES 068YJE0MO Vs9350YDYIOL
Lob3omol do@gds 3900090990 MbBMbOL ©Embol @mbby. 3 Foarl
g439woby  9mIs@goMo  mbBmbol Lsd. mby (0MBEs,  9MOLIGHIMBM)
Dogbrol 3gMombg dmobl. s9 Lybmbdo Ls®fjdrbmess ©sgzg0mgdYo
3539 3OMbJoBoly ©s dMMbJommo@ol, Bgws ULsmbogdo gbgdol
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06039d30900Ls s dsgdBgMommo 36930mbools, 3Mm3ols s g3ogemmBGo@ol,
898mbgg39%0 (p<0.05).

fJangdol dobgzom 303 Lybmbby 83039 LobMLoEob, bgws
Lobbodo aBgdol 0bg39d30g00Ls s Lbgs 3)3939 06539d30900L Lobdomgms
058905 BMYoo© 36Mmdowo 1ggbmdgbos, M35 xgMss Loz ©s
299650Bgdmwo.  0gogzg  3MMmbEodo  gobdgmés  B3gb  FgLobfege
3960m@dos. LyyMMeEMgdms 33539 LobmloGol dgdmbggzsms bobdomol
B 9p30bGMA0, M3 FdLswo  GHYBosbmMdOLs s  BHYF3gMsGHWIMHOL
3060d9030 dbobangmdols 9096 Mmdbols 2995900 gd9wo
9gmdoMmdgdolL 5@0wcmo 4o8mygbgdom soblibgds.

2017 Heoob demgoeml 3f3539 GHMbbowo@ol dgdmbggzoms 8339m60

53gds @sgogboMs . gl BsgBo o6 oym 3s3doMdo Bggbo Logzrgzo
3359 BHMM0L (MBMb0) LoEOEILMD S sTEJdOM 33¢g35L Lo FoMMYdL.

0bmbol bsd. mbg 2017 fgebisg LsGfHdmbrme dzoMgs fierol
3Lsfigolido Bsdms®do 59 ferol Lbgs bgBMbIdMB GgsMgdoo (p<0.001). s3
3960m©do  LsG{dmbmss Imds@gdmmo 3939 dMmbJodols s 03539
dOmbjommo@ol 950mbggzgdo. 2017 9wl y3gws®g dmds@gdveo mbmbol
Us3. Mbgy (WdEs, MLHGFIMDbM) Bsgbmmol 3gMomEby dmol. 50
bgbmb3o  Ladfambmeos  ©sgzgomgdyemo  Afgsgg  dMMbJodols o
d®mbjommo@ol, bgws Lalvbodo abgdol 0bxgd3ogdols ©s ddgEgMdomeo
36939mbools, 3Gv30Ls s g3oamAGoEOL, g3y Jugbommo 303gmEbbools
©5 3790l 303963 96%Boremo 5350900l dg00b393900 (p<0.05).

Logm@omgdms,  Mmd 3oy 3Om3oly @  gdopmm@odol
3990bgg3900L dsHgds 2017f; g0meamdsby, MLSE 6 sbersgl mbmbol
©mboll  3emgds. begrm 2018 53537 bmBmermyogdol  dgdmbggzems
50mEbMdS 5 MBMBOL EMbol dgMyqmds sbbgzgds gMHmMTsbgml. gbs Bod@o
0dLobMMGOL  gMMoEdsl 00 bs, ©30gboog 90 9935 YOSIS
FoBHoMgdgdo  LybmbMMs, doMomoo©, T3oMg  sbo3ol  ds3d39d0
330300690006. gl 30093 9OHMbY  SILGHMOAOL 0530300  Toon
0MIBMBGEMdSL  490gdml 8o3bg  BoJBHMMGOoL  Bgdmddgadesby, Mo
3059MHMHYEIs J0570IMJOIMEI0 OGHIMGHWIOHN Fystmgddo.

2018 Farol mBmbob Lsd. mbg La®fdmbme dzoMmgs Ibmemo farol
bsfyolido Bodma®do 59 Herol bbgs Lybmbgdmsb Tgsmgdoo (p<0.001). 53
39600m©do  LoOIbmss  IMIs@gdMmo  Afzs3g  dGM™MbJoGHols o
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06MHMbJomeo@ol 998mbggzgdo. 2018 {gul yzgumsbg 8mds@gdyeo mBmbol
Lod. mbg (p<0.001) A5BoRbMEOL  39MHoMmEDBY dmol. 53 LyBmbIo
Lo®fImbmoss  BmBo@gdmwo  gugbgowdo  303gM@gobools  ©s By
Labbodo aBgdob 06g3930900L gdmbggzgdo (p<0.05).

Hobs Loggargzo fergdol dbgoglo dggao dsdmgeobos 2018 ferols
©3bsFYoldo MBMbOL Mbol 3sB396909w b F0dsMrgdsT0, M55 dMY3Eo

bsgmdzgero  a5dmagggm  Jeamsd  doobolmzgol  EsBBLOIMYIYIO
LgBbMH@ds dofjolidos MBmboL Embols 1s301gdMgdEL glabgd - 03egdl
999mamdol  396H0MmE0Esh, Lo®fdmbmo ©sdswo dobgzgbgdgamos ferols
©3bsFYoldo, BsIMNSMHT0 S IMT5EHJO0s DBsBbMOl 3gMH0Mm©To.

2015 §.  Bmbol mbgls s 3OM30Ls s 930y ™mEGHOGHOL
39000b30390L  ImOOL  3MOIWSE0WGHO 3530000 33350  sBggbs, ™I
30MLMbOL 395830309630l 3608369¢Mdsd Fgoaobs r=-0.797 (p=0.002). gL
3930060 993930MHJESE0IO bolosOL 5BIMPIL, by Gsg IgBHos Mmbmbols
©mbg, dom 653¢mgd0s 3y30Ls s gdogmmEo@ ol 899mbggzgdols Mom@gbmds.

2016 §. @Bmbol ©mbgls ©s 3GY30LS O 930X MAGHOGHOL
9900bgg390L Mol 3mMgEsE0Mo  39gdoMmob  33ag3s0  oBggbs, MHmA
30MLMbOL 39580309630l 3608369¢mdsd Fgoaobs r=-0.791 (p=0.002). qb
3930060 9939930MHJEE0IO bolosOL 5BIMYOL, b o3 IgBos Mmbmbols
©mbg, dom b53¢mgd0s 3My30Ls s g3ogmmEo@ ol 899mbggzgdols MomEgbmds.

2017 . mbBmbol  mbgls s  gol 30396 GH9bbomwo
535004 xBMdsL  InMob  3006H9ws3099MH0 3530060l 33359 hggbs, MM3
306Lmbol 3Mmgx0309bGHOL 360d3bgemdsd Fgoaobs r=-0.695 (p=0.012). gL
3930060 9)330mMGE30IO bolosml o@sMmIOL, by Gsg IgBos mbmbol

©mbg, Jom  bB53gdos  gmmol  303g9MA6bommo  935000ymBmdol
89900b393990L Motgbrdd.

®mbmbol mbgls s d)3939 OOHMBIoEL TGOl  3MOGEsEOMO
3930060l 33350 9B39bs, M@ 30MHLMBOL 3mgxr0E0gbEoL 36009369 mdsa
d9o00bs r=-0.612 (p=0.034). gl 3539060 )3M3MOIWOFOVIO  bobooml
5GSMJOL, 5699 M3 BgBHos Mmbmbol mby, dom 653egd0s 3fj3537 dM™bBJoGol
39900b393990L Motg6MdS.

2017f s0s@gdom glfogeow 0dbs mbBmbol mbals o ™G
69360m@My0MOH  3500MmEMyolL: 0bGHME3gMgdOHMmo Lolbwbod3g390Ls
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5306 33060l 06g35MJEHL Mol 393006M0. gl Fmboggdgdo o6 gobobogrgds
©0533519. 399mygbgdE0s mgdol 0MHy3w03 458mJ39969dE bBs@G0sdo.

1. mBmbol ©@mbgls @s  0b6GHGoEgMgdHMo  Lobbwbhsd3g3gol  dmEob
3OHgE30996M0 35300600 33009358 9B39b6s, IMT 30MLMbOL 3Mm9n3030906EH L
9600369 mds3d 9goa0bs r=-0.726 (p=0.008). gl 3530060 ©330MMILGOVIO
bolooml  5@IMYOL, by Gog TgBHos mbBMbol ©mbg, dom bozwrgdos
0b6@ 53909860 LolberRsd33900L Igdmbzgzgdol Mom@gbmds.

2.5). mBmbol mbgls s Ms30L B30bol 0b6x3sMHJEHL ImGob 3MYEsE30vGO
3939060 33009350 9B3965, M 30OLMbOL 3Mmgx8o3096¢ L 3603369 Md53
39oa0bs r=-0.586 (p=0.045). gl 3530060 ©Y33MOHIWOGOG  boLOLML
5®oMgodL, by Mog dgBos MBMboL ©mby, dom bogengdos magol Egzobol
0693569 &0ob 990mbgzg39d0L Mom@gbmds.

). mbBmbol mbgls ©s 3M9396GHGIWMmO  SBMGIM0JOIOL MIWMBos ©d
LEBHIBMBL (BMTYE DS FJEOIRID 9O ZoMIMPIdS B3060L 0bBsMIE0) Fmeol
369530900 303806000 33009358 5B396s, MMI 30MLMbOL 3Mmgn30309bEHL
360036900 ™d53 395008000 r=0.634 (p=0.027). b 393do6o
3005300353096 BoLosML 5@MGOL, 56w Mog Fg@0s MmBmbol mby,
doom 39305 05300 (3060l 068356 B0l 99dmbgzgzqdol Momgbmds.

2018 §. mBmbol mbgls s Bgs Labmbodo 4bgdol 0bxrgdiogdol
09000b30390L  IMOOL  3MOIWSE0WGOHO 3530000 339350  sBggbs, ™I
30MLmboL 3mgn030gbGOL 8603369¢mdsd dgopobs r=0.758 (p=0.029). gL
3939060 306HE30M3MMIS309YM bILOSML 5GIMJOL, 56w @33 890 MBmbols
©mby, dom dgBHoo Bgs Lsbmbogdo abgdol 0bxggdsogdols dgdmbggzgdol
5m©96mds.

B396L d0g® Bo@oMgdme 0dbs 30M9gws30Mo 353806580 MmBmbol
©MbaLs s O535YdsMs 0630 6EHMBdOL BoB3969dwgdL dmeol 2015-2018
OF. LyHmbgdol Jobggom.

390033900 89090: 1. Bsdm®ols 0399080 mBmbol mbg Ls®fjdbm
3069306 3530066 56O 53wgbl sMEIMMO 53500900l 0b630IbEHMdOL
0583969090 06.
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2. 30Bogbmwol 399030 mBmbol ©Mmby LoGIMbm M3M3mOgsE30M©
393806 53eqbL 3F3939 LEbMLOEHOL 0b30IbEHMBdOL B5B3969d9wW b (r = -
0.772; p = 0.003).

Lol sBowoBom  QoTM0339Ms  9M339M9o  LYBMBMB™MDS.
2005gbol  3gMomdo  Lo®HIMbmEss  IMBoBHYOMEos  J9MHOM-
39L3MMM0  ©535090900:  glgbgomo  3039MBHYEBoOLs s Yol
3039603H96Bomwo 9350900l dgdmbggzqdo (p<0.05), Mog 3093 gMmbgwn
QLGOI WOEIMHSGVIMF0 sOLYdWE 0bRMMTo300L 9.§. oM©odogseo
LYBMBOL EOML 3MGIMBYO 3OMEMI300L (330gEdOLy s XIO 30©I3
LAYLAHO  (BsBOOL  OmWwo  JgMHomEol  F9dEamd)  9I3GIE0MO
099o60Bdgool  gmbbg 80 59350090900l 4530353900l  5BOIL.
15995 IOMS, OGMI 53 3gMomdo B/l aBgdol 3539 0b6x39J309d0L
23930390s FoBOEO0s s A3BLLIMMMIO00 Tmfiyzwsos 8w9s bbols s
9mby390@ms SBs3oL dmbobergmds bbgsslbgs mebdbergdo, JOHmbozmewo
05535009000m. dmzmgbs 990dwgds sblboe 0gbsl MmMs60BIdo dodobaty
Bogmoghgdsms  33wobs s 3bmggwdymagemdol  sbo3mdMmO30
530093)Mg0gd0m, Mol 250m3 390 bEYds SBO3MZD  dMm3MwsE0sdo
Lomobom LMy wsEom s 93530 LOLEJIGOOL 53T53905 s LoFoMH®
d0mdodow®mo MHOHWb39wymazs G7HBYMZgd0L A50MBOEHIZ0LS s MOYBMMS
LobLEgdgdoL 13600 TgladwgdeMdgdOL SJ37009d0L 30HMBYBTO.

4.2 30695309900 3938060300 MDMBOL mbls s (35¢3907w0
6mBmeErma 0980l 35300b3935005 H3MEYbmdsl dmGol, Mmbmbols
Ls8Moerm mbol 335GE0ggd0L dobggzom

mbBmbol bsdmogrm MBol d90sbsd Tgbfsgwomo mombo (2015,
2016, 2017, 2018) fiewol 39900L dobggoom dgoaobs 19.9 (33y/d%). 0
053969090l dobg3000  259650BEs  bMBMEwmy0gdol dgdmbggzooms
06300gb@MdOL  Fsbggbgdergdo - zonzgMo  bmbmemaoolsmgol
399mm3wo 0gbs MmBMB-L3gE0B03M0 5h39b9gdgwo.

05006 Gm@Es mBmbol ©mby ogm mombo ool (2015-2018FF)

9mboigdoms 390565%7 b53gdo 96 GHmo, Ls@fjdmbmeo dmBsEIdMo ogm
9(3939 Lobmlo@ol (p=0.010) s 3Mw3ol/gdopemmGo@ol (p=0.049) mbmbol
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©Mbob 390565%g IgEHo 95396900l MM godmzwgbogro d98mbggggdol
056396900 9gd%bY.

d900md 9393%g dgbfogeoe ogbo BerBmEmyoqdol
063009b@H™MdOL  Lodwmowm  8sB33690wgd0  MBMbol  Lsdmowrm  ®bol
3390GH0wggd0l dobggzom. dglfogwowo mmbo fgwoffsol (2015, 2016,
2017, 2018) 039900l dobgz00m 306390 335OGH0wgb (25%) 356396909 ds
mBmbol mbolsmgol dgogobs 10.0 (933/3%); dgmeg 3350 G0wgL (50%)
05h39b90geds - 16.4 (933/3%); dgLsdg 335MGH0gL (75%) 35B396909ds - 28.3
(033/0%) 5 dmEM, Igmmby 3350 EH0L (100%) oB3969d9ends - 51.8 (93/3%.).
50 95h39690wqd0l JobyE30m 29965¢0BES bMbBMmEMa0gdol dgdmbgggzems
06300gb@MdOL  Fobggbgdergdo - zozgMo  bmnbmemaoolsmgol
399mmM3woe 0gbs mBMB-L3gE0B03M0 d5b39bgdgwo.

3539 LobmboGol  (p<0.05) 0bzoIbEHMdOL  dsB3969dg0

Lo®fdmbme Mo gdreos III s IV 3350HGH0Wwgl Xaw39d0L sbsgrmyowm®
0563969090096 dgs6gdom;

03539 BHMBBowodol  (p<0.05) 0bEogbEHMdol  9sB39690gwo
Lo®fdmbmo  ©od3900g0Mos I 335MGH0WgL  X¥amxzol  sbogrmyom®
0563969090096 Jgs6gdom;

3Om30Ls s g30ammBo@olL (p<0.05) 0b30gb@EMdol dsbgzgbgdgwro
Lo®fdmbme  Imdo@gdmos IV 335MFGH0mL  Xaxgol  sbsgrmyowm®
0563969090056 Jg0s6gdom;

Bgs  Lsbgbondo  gHgdols  Ofzegg  0bggdsogdol (p<0.05)
063009b@™dOL 353969890 LaMHdmbmo ImBs@gdemos Lbgs Lodogy
339MGH0L X 2B0L Bserma0m™ 35B306009wmseb dgsMmgdoom;

053Bgtovmo 36939mbools (p<0.05) 0biogb@mdol 3583969090

Lo®fdbm®  ©od390mgdMos  II  339MGH0WgL  XaMxBol  sbogrmyom®
053969090056 89056Mg000.

4.3 30609530900 3538060500 MDMBOL mbls s (35¢390Iw0
B6BmeErma0gd0L 893003935000 sdLMvyErE 86083690mdgdL Tetols
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mbBmbol mbgls s 9(3939 LobmboGol  Ggdombggzgdl JmEolb
3OHgE309M0 35300608 33009358 93965, MM 306OLMbOL 3Mmgn030gbEHOL
36003690059 9900065 r=-0.4709 (p=0.001). gbs 3538060 v13993:MGE>FO0YO
bobosml 9GSO, 96w M3 TgBHos Mmbmbol mby, doom bszergdos 3539
LobmloEol 8990bggzgdol Momenbmds.

@BMbol mbgbs s 3649 3630Ls s 930 MmEGHOEOL d9dmbgzgzgdl
Mol 3mOIWs30MM0 393006008 33009350 9Bggbs, OMI  3oMHLMbOL
3M95303096¢0L 3603369 mdsd 9goyobs 1=-0.4191 (p=0.004). gl 3538060
©139930OJ5G0O bolosmb 5GHeMgdl, 96wy M3 IgBos mbmboll mby, dom
653603005 36v)30Ls © J30aEMAGHOEOL G3000b393900L MsMmE9bmds.

ob  ®od@o, Gmd Lbgs bBmbmemyogdol  99dmbgzgzqdmeb
36930960 3538060900 56 4o8mys LoMFIMbm, sBggg LobEHgMgbms s
§o63mogbL Mmdoobol 3oMMmdgddo 3609369wMm356 BoJBHL. 3gMdm:

o  mbBmbol mby s 9H3939 GHMbbowoEol 9dmbggzgdo - r=-0.1355

(p=0.452 — NS)

e bBmbol @mby ©s Bgws ULsbmbmdo aBgdol  0bggdiogdol
d900bgagzqdo - r=-0.0814 (p=0.652 — NS)
e MbBmbol mbg s d5JBHIMoMEo 36930mbools 9gdmbggzgdo - r=-

0.1802 (p=0.316 — NS)

o  mbBmbol ©mby s T)3039 dGMbJoBHob Fgdmbggzgdoo - r=-0.2232

(p=0.211 - NS)

e MbBmbol mbg s 33939 dOM™bJomeo@ols d9dmbggzgdo - r=-0.2553

(p=0.152 — NS)

Bgnbo 33wg30L B9y dorgdaro dmbsgdgdols dobgzom
39dmggboo 35960l ©s35006dMGmPIOLs  @s  MYL3OMIGHMONIEO
300990 06039309006 bgdmgdggdsl dm®mol 35380600, Lsgo6MOME
296306HMdgdos 000m, BHMI 359M0L To00bdMMmYdEgdOL bgdmddgrgds
ofi393b  9bmgdom  IEyMTsmgMdIBL,  sM®393L 09966 LobBgdol
Lo®gawamsgom 999doboBdgdl s BMHOL dmerg3mwrgdol 9dudmqlbosl, Mog
bgal MHgmdl HIL30MSGHMOHWWo 306vgdOL 3500MygbgBL s Fog3wgbsls
sbgbL Lalmbord LobBgds®y.

3bmdowoy, 60,0(3539 ©9b30M>E0MO Q5535090900
boloomYd0sb  LgbMbMOMdom, o3  WOFBIMIGHMOHME  Bmbs3gdgdby
©Y4OHbMBOm 50blBYds FM9IML ©sT5d06dMMYdGdOL Jodo®mo Lbslivbomdo
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LobEgdob L9330 9doboBIGoom, GMIWGdoE MBOM  TMHIbMdosIGIBO
36056 B8O (303 LyBMbDY.
LgBMEMYHO 965¢0BO ZoM9EMBL, MMI 359HOL EsdOBIMMIOOL Qo3 bs
3003bg MBOHM oS 303 LgbmEDBY, 30MY MdOE LyBMEDY.
mbBmbo  smol  3mEBI630mo  mJloEoDIGMOMO s  BowEH39d0lL
399500B0sbgdgwo, MHmIgwoz 0f3938  BowBH39gddo  Bmgdom  3slmbl,
090009330 0©95J30900L 9o 35135000l A5630MaMgd0m.

05600005 50 gBH3bg B39l ToghH olLsHBZMGOMEs TBMEME
9dofoldoMs mbHBMbol mby, Fopa®sd MYocrMo 53 3MI3MmbBI6GHOL st
396990 585006dMOdgd0 3nI3gdlwyMo dmo3s396 NO2 s bofoszgdl
PM2.5 s PM10. 3500 B90mJ8909ds 30 395653060md390L obgmo 3HmEglgdol
50d3ML, OHMAMOOES X MIOO 2bogdo, 06 MbJgd0l
30390695 BH0oMw™ds, sOGHIMomo 6930l ImToBHgds S BowrGH39dol
1396gd300L 3900905, gl 3Mm39L0 MBGOM IdodEIds, HMES MOYBOBIdo
390036005 H9L30M30E0 06639d30M0 53963)0.

4.4 9ofjols3oMs MBMbol Mbg s AMHO30L Zo3MEILds

Lodommggerml 393bogmHgdsms 935009300b 39530D030L
0BLEBHOGHMBHOL  MbsIOMIgwms  Bogh  oLEo  Loy3zmbol  60-0s60
D906 Egdwg 303E0bsmgMdL Lbgalivbgs 300ds@n®mo 30MHMdIOOL
@OmL  dofjoldots mBmbol mbol ImboFMMobyo. Fm3mggdmwo s
©ox30JLoMYOMos  BEOEIMHO  Fobogrs.odol  bofoewol  asdmygbads
053330605 08 gbodsdolmdol 96580, MsboE 9500 5J3L Mdogroldo
33069900L,  039900Ls s bgbmbgdol  Jobgzgom.  935YOIMS
3MbEHMMEOoLS s LobMYSMYPIM0Z30 X96AMMYMdOL gHmzbywo 39bGHMOL
doge  dmfimgdmmo  dobogrols s  Jofjoldods  MmBmbol  mbol
990LHoggwo  @odMmMsGMmMool  dogh  Im3mzqdEo  Fsborgdol
056b390M000 ©sBoJLoMES, GMI FgmEmdmzg 330MH0ELD IMdsgswo ol
99m39 33060l bsmgwom Lads®mzggemdo (0dowoldo) sOLYdIYEwo {MHo3olL
9309300L 5OBYGdMdS gmbggzs 50 3gMmomdo dofjolidots mbmbol mbol
999306905b.  3903m, JgmOImEg 330Ms gdmbggzs Mg@HmIdGOL 3oM3zgen

009390050, ImIg36Mm Ferol Igm3g 33065 30 5300l drIEM ©EY39WS. figrol
Lbgs 0399080 0¥ ©503300390Mm©s JoFolZoMS MBMBOL BMEOToLmD sberml
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dpmdo dmbo399900, ©HMOL B0mM0mMYdE dmbs3zgmdo 30 M35 doboggdos
dofjolidoto mbmbol mbol Q3WGOMEO 05839690 9d0.9L
296L53Od0m BBl 5-8 33000l Fmsengdo, HMIgEog Joegbsmmmwa

939906M0L 3003900 ©Y39PO0PD ©Y39FdMOL dmm 330M9gdl GINHZ93s.

4.5 3m300-19 3560030510256 ©35380MGOwEo 2020§ “cmdwsbo” s
dofjoldotMs mBmbol cembol dsBz769demgdo

50 g3gmoegdo (3ow3g godmagogom 2020 Fewob  356gdosliorsh
©535300690o  wmdsmbol  3gMomEdo  sboswo  3MOMBsgz0MHMLbom
3°9m{39mao (SARS Cov2) 33539 ®gl306530M0 553500900 980b3935000
3930060 BHOHMIMLGFIOML MDMbol Mmbols 8sh3969dwqdgEmsb.

2020§ 0gd9m35¢-0sm@EH0b 3930 035wbsBobms MmBmbol mbols
39033970 356bs 298mbszaolo MYgdOL sOLGdMBdOm. 53 3gMH0OMEAO
30300-19-0b Gg8mbg93505 HoMmEgbmds BMBogMHo® 0853 JOs. BHMAMOF
3bMdow0s,  3MHMBIgoMMLMo 99350 Jd0L  9.f  30MZ39wo  BOws
dbmyeromdo 24930390 gdgem o g35-93odl Q93938060 Qo
Lodo®m3zgermdo 53 93e3bg dgsmgdom dzoMy dg0mbggzs 30JloMmadms.

3060390 bgHomnbBMwo 3mz0-Gowes 2020 ferob Lyd@gddg®do
0ym, bz 8530D030L3009000@6 Jmge LodsMmzgErmdo Jo3MEIWES
0630306900l M3 bmdMogz50 IMds@gdveo 9dmbggzgdo.

6093360l mzggdo dgLsdhbgzo 0ym MBMbOL mbol 333906 5GBS
Q5 0653030670 mdol sbsgw 39000bgg390L dmMol
30030M3OM3MME0Mo 35380600,  mwdEs  ©s1396YdOL  ®Ygdbg
A9LGH0MYYBY FmTsMr03056Md0L 3oL0MHMds 50 M3700 w339 IgLsdhbgzos.
00939909630 MBOOLOL F5FFHIVO0M 3M300BBOEFOMIOMWMDSLS S MBMBOL

©mbgl  ImMHob 31935380600 339 035 ToboEgdos  YMZxLELOYMHIE
650m©Yb0dg smsL0 B 0bgoEoMIdOL F90mbzg3gd0lL BmbDBY.

©99mo0bodbmwl Modgbody sblbs godwgds 3Jmboqgl, Bmyswao©

36MdoE0s  3m3000-19 293MEIWGdOL gBs S YM39Wwo  IYIIG™MBOL
9900bgg30d0 doe0sb LHMoxs© 30M(390©gds. 39Mqdmdo mBmbol mbg

50505 s dobo 96E0LY3GHOMMO 989dG0E 99oE0MIOMWOo..
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20216 25Bogbmebg g93039ws SARS Cov2 -ob B- ,,000Esbwwo
9®500“ s oL Fm3yzs LogdoMmzggeml dolidEsd0m ©935YdOL  dgLady

oS, LoyMMoEIdM 0ym F99mdo sbogro §- 9Fsdol do3M39wgds 2021§
999 m30sb.

4.6 dofjol3oMd MBmbol mbol dsBz39bgdemgdo s
3mb3o@s@obagool 8gdmbggggdo COVID-19-ob gs0m

Bg9b60 3300930l gMm-gMH J0doMmgdsls 895gbs dofoldoMos
mbmboll  ©@mbol  3sBg969dwgdols s  COVID-19-000  59m{39me00
239O gdgdoL  qodm  3ML3oGHIWoBs3ool  Ggdmbggzems  sbagobo.
9b5(399900 25965¢0bEs MMMz 2020 s 2021 fierob 35390 139900
dobggom, 51939 29 M399d0L 39Ol FOHowdo s Lbgsslbgs dEsdgdols
239303990l OHMU.

2020 fHeols 3s®Edo, gbos COVID-19-0b 35609300l 30639000 ©ggdo
Lodommggermdo. 50009650, MmbBMbol @mbols s  3mb3o@swobsiool
99000bg9390L dmMob  3o300MHBY LordsMo KM 3093 BooMg30s. 5ol
5h39690L 53 MM 356589GHML FNMOL MO S30IM0 BBl Tgga0E - T =
0.3241, p = 0.092 (NS). sbg39 56bsOHIMbM 3530060 2o6TgMMEs 53H OO,
3o0Lob, 03oLOL, 5330LEHML M39d0

2020 ool 9gdmamdosb  g3oMlom  ©s0bgozomgdol
99000b39350m9 LHOsx30 Fo3gdob 335s© Fo¢ds ©s0fgm 3mbdodewobszools
39000b393900L HomMYbMdsT53. 009935 39380600l oG M 3963 890m©MIol
03990d0 dmbs.

Ls0bEgMglm s0dmBBs 2021 fenol mgdgMzmols m3zol dmbsigdgdo.
50 OML  MmBMbol  Mmbgls s  3ML3oGswobsgool  Ggdmbgzg3gd0L
5mEbMdGOL MOl 3MOHIWSE0IM0 3530060 9339 LS Lo@HIMbM. 53 MG
356509HML  T0ob  3MOgWs30Mo  sBsobo  33MEIWsE30vIM0Y,
30MLmbOL 3mg5303096EGOL 36033b6gwmds 30 oym - r = -0.6050, p < 0.001. 564
bBmbols mbols 3egdol ambby 3M3000-06830306MdMEms
3mb3o@semobsool d900b393900L Ls@fidmbm dmds@gds.

2021 figmol 53GMogrols 3930 Lodo®m3zgemdo 493039 gds ©s0fiym
9.0, 300@bMWwds 09F-08o00s, 5053 o8mofiz0s  3mb30o@Gswobs300L
dgdombggzoms  BOHEOL  JmEogo  Gowrws.  MmBmbolb  mbols  ©o
3mb30Gowobs3ool 990mbzg3900L MomEgbmdgdls dmmol 3mGMgums0M@o
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3938060 33w03 508mBbs LEMHIMbm, mMdizs TgsMgdoo 8gdEoMs,
306LmboL 3mgz030gbEHOL 86033bgarmds 30 oym - r = -0.3800, p = 0.038.

2021 ool md@madghdo  3mb3o@ewobogool  dgdmbggzgool
9053 g0MEo  MomEgbmds  Igbombmbgdmwos.  mBMmbol  @mbols o
30b30@owobs3ool 990mbgg3900L MomEgbmdgdls dmmol 3mGMgums30m@o
3930060 53 3990 339 LoOFIMBM gobs (OsAMSTs #68) - 1 = - 0.4635, p =
0.009.

909 M0 Heool 396353¢md590 3mb3oEowobsiool d980mbggzgools s
dofiolbdots  mBmbol  Mbol  ym3zgWEEoMmO  BEWIHYSE0gdoL  godm
900gdMmo 890093900  3935L53MoMmgm  V939©JOOL  Jobg3000 s
39309900 5b5E0Bgdo BoGots 53 BoB39b9dwgdol dobgwgzom. slg3g
3069300900 3538060900 3cb3oGewobozool  990mbgzgagdols s
90fol3oMs MmBMbol MBIl ol gosbsaroBs gHBMbgdoLs s 8Esdgdol
39303907900l 3960MmEYd0L obyE300).

50 85639690 gdol dobgz00 2020 faemb y39es 9395600l dobgz00m
mBmbol Lodwyowm Embgls s 3ML30GHIWOBsEo0L Fg8mb3z93908L TGOl
36H95300L 30OLMbOL 3mgn0E0gbETs 89500bs - r =-0.7860, p < 0.001. 9.0.
3938060  Ls@fdmbme  M3MIMOISEOMM0s. MMFEd gu bslosmo o6
396060BMbs 2021 ol 9390900l dobgogoom - r = 0.0833, p = 0.662 (NS).

2020 Gowol  Fg0mEamds-Hodmn®mol  39M0mEdo 5 gs-d@sdol
3930390 gool 399030  MmBmbol  Embgls s 3mL3oEogrobszool
3990mb3z9390L Bmcol 306953090 3938060 Ls®fHombmo
3993020 9030vIM0 50dmhbs - 1 = - 0.6720, p = 0.047.

2021 Herol goboxbmeol 3gHomdo d9@s-03edol go3MEgangdol
399030 mBMbolb ©mbgls s 3mb3o@swobsigool dgdmbggzgdl Jmeol
306930900 3533060 139 LsGFIMbM© M3M3MMIMIE0NHO 50dmBbEs -
r = - 0.8087, p = 0.045. »v9(30, 2021 Ferol IgocmymdsBy 9w Eo-dEodol
393039wgdol 399030  MmbBMbol  Mmbgls s 3mL3oGHoWwobsEo0L
39000bgz9390L Mol 3MOHIWSE0M0 3530060 505Mss LyMHIMbm bsbosmols
(-r=-0.4230, p=0.171).

dogdmmo  89®9agooL  sboeobolbol  Tggygdool  sbLbsdo
05339b35M9ds 9990 0bBMMTs(300: F500BIMEMYOEgdOL bgdm]dgrgdsd
9900¢gds 403wgbs dmabobml SARS-CoV-2-0b 306wbvyen Labogmsbarm
303wbg 3M3mE0w0sHMEwo 3womgblol 3Gg396300m, gommliols dgufigzol
39009M9d0m  9bMYIbMOo  BFGH0003OMdMWO  30¢gd0L  5JEH03MdOL
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3693963000 (SP-, D o5 AMPs), 5609321006903l 306HLveo H9393GMMmJd0L
©5 30MmE5Dgd0L Mbggdl, MMIwgdoa LsFoMms 30MHLoL Jqlgrrolmgol
(TMPRSS2 s ACE2), 5g396bgdl 56030090900 0bG9m3396mbol Fo®0mgdsl
5 bl Mfigmdl 3060l Mg3e035300L s 9936 gdsL.

0939, 359600l ©85006dMMdEgdIoL BgmJdngdsd Tgodergds
bgwo  Ggmdocoml 3530053529006 8096  0bxgoomgdmmwo  MxOHgIdOL
99fm35L s F9335ml 9g30mgodol 3odEeM0sbmds, Mog bgwlb MHymdl
306079b0L  393MEILJOL s 9BMGdSL. oMo 3oLy, TLR2 s TLR4-ob
UEGOTMO305  ©IFBOBINMMPIWIdOL  bgdmgddggdol  Ladslybmeo,
153965MEME abaM93L 9Q3330M YO 00496996 3sLwgbgdls
05JBHIM0ME0/5egMA0Mwo  039bmmo  ©9530gdolL  Bodshm, 9MM393L
bBH03060Mle  0dMbME  3sLbgdL. b AedMofi393L  MGRLBOBIOL
dogolbdgzol Bm3MLoMgdsl d5g@gMow 06839J30sbmsb s Mo oMM
0663993000056 d3OIMWSBY, o5 3mGIbE30OMs© byl Mfigmdl SARS-CoV-2
06639943008 @5 093¢035305L 59335 MM0  BE0300MLo  0dmbyHo
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Introduction
Relevance of the topic

Ground-level ozone is a secondary gas, the origin of which is provoked by
the interaction of sunlight and various "flying" compounds that
accumulate in the environment in contact with vehicle emissions,
transport emissions and exposure to the sun. So for example, smog of
megacities contains 30-40% ozone. It is this gas that causes chronic nausea
and shortness of breath. The most pronounced symptoms of ozone
poisoning are observed in children, the elderly, those with heart and
respiratory diseases. The following complications are expected at such
times:

¢ No previous allergic reactions;
* Respiratory rate problems;

e Early signs of asthma and bronchitis, which may later have a chronic
appearance;

¢ Improper formation of lung tissue in children;
 Deterioration of general health and impaired immunity.
¢ damages the eyes;

¢ By acting in large concentrations over long periods of time, ozone
promotes irreversible damage to the airways;

¢ When concentrated in large doses this gas can burn lung tissue just as
any acid would do;

¢ Increases the likelihood of developing malignant diseases.

It is noteworthy that the damaging effect of high concentrations of ozone
is observed on all forms of life manifestations, and this damage is even
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greater the more developed the form of life manifestations. It is difficult to
diagnose the problems caused by ozone in time, because most people
only visit medical facilities when the disease has become chronic.

Over the last 100 years, ground-level ozone levels have increased 2.5-3
times. Every decade, the concentration of this gas on the streets of cities
increases by 10%.

Under normal conditions, the natural concentration of ozone in the
surface layers is 45-50 pg / m3. For humans, this concentration of ozone is
virtually unnoticed. According to the World Health Organization, the
concentration of ground-level ozone in the atmosphere should not exceed
100 mcg / m3. However, in reality the concentration of this gas in the
atmosphere in a polluted environment exceeds 200 mcg / m3. The
presence of elevated levels of ozone after a thunderstorm is already easily
felt by humans due to its characteristic odor. Even higher levels (1000 pg /
m3) are observed in the atmosphere during the summer. Oxygen is
converted to ozone by the interaction of nitrogen oxides and unburned
carbohydrates from cars under the influence of sunlight. At this time 1 m3
of photochemical smog is 1 mg of ozone. This event is called Summer
Smog.

The toxicity of surface ozone at this time is much higher than that of
cyanic acid and carbon dioxide. It becomes a learner because of its high
concentration and has a negative impact on human health.

The effects of ozone on the human body are noticeable when he suddenly
starts coughing, wheezing; Has a feeling of crushing the back of the breast
bone, puffy eyes, muffled voice-it is quite possible that ozone poisoning
occurred at this time.

Ozone is one of the most toxic photochemical pollutants in the air. In
general, air pollution reduces the quality of life and life expectancy. It
exacerbates acute and chronic respiratory symptoms in patients with
chronic respiratory disease and increases morbidity and risk of
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hospitalization associated with respiratory disease. However, the
underlying mechanisms of these effects remain unclear.

Based on observations and measurements made by the staff of the Thilisi
Institute of Geophysics, it was determined that the concentration of ozone
(smog ozone) in the ground air reached 200 mcg / m3 under certain
meteorological conditions in Thilisi. The presence of such concentrations
of ozone in the air can last for 17-18 hours, which can cause great harm to
the health of the population. It has been established that such high
concentrations of ozone act on living organisms as an adequate measure
of radiation exposure. Long-term observations and monitoring of clinical
outcomes revealed some correlations between ground-level ozone levels
and the prevalence of infectious diseases, particularly respiratory diseases.

In view of all the above, it is of great interest to study the air content and
the influence of air pollutants in Thilisi on the aggravation or complications
of some diseases.

The aim of our study was to determine the concentration of ground-level
ozone in the city of Thilisi and to describe its possible impact on the course
of some diseases of the respiratory and cardiovascular systems. In this
case we are interested in the cardiovascular system as a result of
exacerbation of respiratory diseases.

To achieve this goal, the following tasks were set:

¢ Determination of ground-level ozone levels in all seasons and climatic
conditions;

¢ Determining the association of ground-level ozone levels with some
infectious diseases of the upper respiratory tract (acute upper respiratory
tract infection, false croup, acute epiglottitis, sinusitis, seasonal flu);

e Respiratory system st

The ozone-specific rate was calculated. Ozone levels less than or equal to
or equal to the first, second, third, or higher levels of the ozone level.
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Incidence of essential hypertension (p <0.05) significantly increased over
the other three quarters compared to the other three ozone levels; The
incidence rate of essential hypertension was significantly higher than that
of the IV quartile group (p <0.05); The incidence rate of acute sinusitis was
significantly higher than that of the Ill and IV quartile groups (p <0.05); The
incidence of acute tonsillitis in groups | and IV was significantly lower than
the similar rate in group Il (p <0.05); The incidence of croup and
epiglottitis in the | quarter group was significantly higher than the similar
rate in the IV quarter group (p <0.05); The incidence of acute upper
respiratory tract infections was significantly higher than that of the other
three quartiles (p <0.05); The incidence of bacterial pneumonia in groups |
and IV quarters was significantly lower than the similar rate in group Il (p
<0.05).

3.4.1 Ozone levels and cases of acute sinusitis

The study of the correlation between ozone level and cases of acute
sinusitis showed that the value of the Pearson coefficient was r =-0.4709
(p =0.001). This connection is inversely related, ie the higher the ozone
level, the lower the number of cases of acute sinusitis.

3.4.2 Ozone levels and cases of croup and epiglottitis

The study of the correlation between ozone levels and the cases of croup
and epiglottitis showed that the value of the Pearson coefficient was r = -
0.4191 (p = 0.004). This relationship is inverse, ie the higher the ozone
level, the lower the incidence of croup and epiglottitis.

Correlations with cases of other nosologies were not found to be reliable:
¢ Ozone level and cases of acute tonsillitis - r =-0.2390 (p = 0.113 - NS)

¢ Ozone levels and cases of upper respiratory tract infections - r =-0.0062
(p=0.968 - NS)

¢ Ozone levels and cases of bacterial pneumonia - r=-0.2458 (p = 0.104 -
NS)
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* Ozone level and cases of acute bronchitis - r =-0.2744 (p = 0.068 - NS,
although close to the reliability threshold);

¢ Ozone level and cases of acute bronchiolitis - r =-0.2465 (p = 0.103 - NS).

3.4.3. Reliable results by individual years

We present only reliable results obtained by individual years:
2015

The study of the correlation between ozone levels and the cases of croup
and epiglottitis showed that the value of the Pearson coefficient was r = -
0.797 (p = 0.002). This relationship is inverse, ie the higher the ozone level,
the lower the incidence of croup and epiglottitis.

2016

A study of the correlation between ozone levels and cases of croup and
epiglottitis showed that the value of the Pearson coefficient was r =-0.791
(p = 0.002). This relationship is inverse, ie the higher the ozone level, the
lower the incidence of croup and epiglottitis.

2017

The study of the correlation between ozone level and acute bronchitis
showed that the value of the Pearson coefficient was r =-0.612 (p =
0.034). This association is inversely related, ie the higher the ozone level,
the lower the incidence of acute bronchitis.

The study of the correlation between ozone level and intracerebral
hemorrhage showed that the value of the Pearson coefficient was r = -
0.726 (p = 0.008). This connection is inverse, ie the higher the ozone level,
the lower the incidence of intracerebral hemorrhage.
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The study of the correlation between ozone level and cerebral infarction
showed that the value of the Pearson coefficient was r = -0.586 (p =
0.045). This connection is inversely related, ie the higher the ozone level,
the lower the number of cases of cerebral infarction.

The study of the correlation between ozone level and occlusion and
stenosis of the precentral arteries (which do not lead to cerebral
infarction) The study showed that the value of the Pearson coefficient was
r =0.634 (p = 0.027). This connection is directly correlated, ie the higher
the ozone level, the greater the number of cases of cerebral infarction.

2018

The study of the correlation between ozone level and cases of upper
respiratory tract infections showed that the value of the Pearson
coefficient was r = 0.758 (p = 0.029). This association is directly correlated,
i.e. the higher the ozone level, the greater the incidence of upper
respiratory tract infections.

3.4 Ground-level ozone levels and the spread of influenza

It has been observed that the presence of a flu epidemic in Georgia
(Thilisi) from the fortieth week of the current year to the twentieth week
of the next year coincides with the reduction of ground-level ozone levels
during this period. In particular, the fortieth week coincides with the first
decade of October, the following year.

The number of COVID-19-related hospitalization cases and ozone levels in
April 2020 are shown in Figure # 54. In the second month of the COVID-19
pandemic, it is still too early to talk about the link between ozone levels
and hospitalization in Georgia. This is shown by the result of correlation
analysis between these two parameters - r =0.0994, p = 0.601 (NS).

The numbers of COVID-19-related hospitalizations and ozone levels in May
2020 are shown in Figure # 55. In the third month of the COVID-19
pandemic, the correlation between ozone levels and hospitalizations in
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Georgia is still unreliable. The result of the correlation analysis between
these two parameters was as follows - r = 0.1665, p = 0.371 (NS).

According to these figures, the correlation Pearson coefficient between
the average ozone level and hospitalization cases by all decades in 2020
was - r =-0.7860, p <0.001. le The connection is reliably inverse. However,
this character was not maintained according to the 2021 decades - r =
0.0833, p = 0.662 (NS).

In the autumn-winter period of 2020, during the months of alpha-strain
spread, the correlation between ozone level and hospitalization cases was
found to be reliably inverse - r =-0.6720, p = 0.047.

The correlation between ozone level and hospitalization cases during the
beta strain months of spring 2021 was also found to be reliably inverse - r
=-0.8087, p = 0.045. However, in the months of delta strain distribution in
the autumn of 2021, the correlation between ozone levels and
hospitalization cases is no longer reliable - r =-0.4230, p = 0.171.

Chapter 4. Discussion of Results

The issue of environmental pollution has become increasingly relevant in
recent decades. This is especially important in densely populated regions
where exposure to pollutants is high. The world's leading scientific groups
will study the environment, in particular, the composition of the air
around humans, its variability and its connection with the development of
various diseases.

4.1 Correlations between ozone level and number of individual nosology
cases by years
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Anthropogenic ozone, which is produced in connection with the
photochemical reactions of the sun, is relatively higher than the sun-rich
season of the year and therefore has a high disinfectant effect. This
explains the cases of acute tonsillitis and bacterial pneumonia in the
winter of 2015 compared to other seasons of this year (p <0.001) against
the background of low levels of ozone levels.

The analysis of indicators for 2016 revealed the following: Ozone average.
Levels are significantly lower in the beginning of the year - in winter and at
the end of the year - in autumn compared to the gaseous-summer period
(p <0.001). Under conditions of low ozone levels - cases of acute tonsillitis,
upper respiratory tract infections and bacterial pneumonia are reliably
increased in winter. In the spring of 2016, cases of significantly increased
essential hypertension, hypertensive heart disease and bronchiolitis were
reported (p <0.05).

Interestingly, our intensive ozone study in early 2017 also revealed
similarities with the indicators of the same period of the previous study
year (beginning of winter and beginning of spring) and observed an
increase in the incidence of infectious diseases against the background of
depleted ozone levels. The highest ozone level this year. The level (though
unbelievable) comes in the summer period. Cases of acute bronchitis and
bronchiolitis, upper respiratory tract infections and bacterial pneumonia,
croup and epiglottitis are significantly reduced (p <0.05).

Over the years, the increasing incidence of acute sinusitis, upper
respiratory tract infections, and other acute infections during the cold
season is a well-known phenomenon that has been studied and analyzed
many times. The same principle was repeated during our study period.
There is a noticeable increase in the incidence of acute sinusitis in August,
which is explained by the active use of room cooling devices by the
population in conditions of high humidity and temperature.
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At the end of 2017, a sharp increase in cases of acute tonsillitis was
observed. This fact was not related to the magnitude of our research
factor (ozone) and requires further investigation.

Ozone High School Levels in 2017 are also reliably lower at the beginning
of the year in winter compared to other seasons this year (p <0.001).
Cases of acute bronchitis and acute bronchiolitis are reliably increased
during this period. The highest ozone level in 2017. The level (though
unbelievable) comes in the summer period. Cases of acute bronchitis and
bronchiolitis, upper respiratory tract infections and bacterial pneumonia,
croup and epiglottitis, as well as essential hypertension and hypertensive
heart disease (p <0.05) are significantly reduced during this season.

It is noteworthy that the incidence of false croup and epiglottitis will
increase in the fall of 2017, accompanied by a decrease in ozone levels.
And in 2018 the number of cases of the same nosologies and the
fluctuation of the ozone level amount to

Above the median of the level above the case rates detected.

At a later stage, the mean incidence rates of nosologies by ozone-
mediated quartiles were studied. The first quarter (25%) for the ozone
level for the four years (2015, 2016, 2017, 2018) studied was 10.0 (mcg /
m3); The rate of the second quarter (50%) - 16.4 (mcg / m3); The rate of
the third quarter (75%) - 28.3 (mcg / m3) and the rate of the last, fourth
quarter (100%) - 51.8 (mcg / m3.). Incidence rates for nosology cases were
analyzed according to these indicators - an ozone-specific rate was
calculated for individual nosologies.

The incidence of acute sinusitis (p <0.05) was significantly higher than that
of the lll and IV quartile groups;

The incidence of acute tonsillitis (p <0.05) was significantly lower than that
of the Il quarter group;

The incidence of croup and epiglottitis (p <0.05) was significantly higher
than that of group IV quartile;
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The incidence rate of acute upper respiratory tract infections (p <0.05)
was significantly higher than that of the other three quartiles;

The incidence of bacterial pneumonia (p <0.05) was significantly lower
than that of the Il quarter group.

4.3 Correlations between ozone level and absolute values of individual
nosology cases

The study of the correlation between ozone level and cases of acute
sinusitis showed that the value of the Pearson coefficient was r =-0.4709
(p =0.001). This connection is inversely related, ie the higher the ozone
level, the lower the number of cases of acute sinusitis.

A study of the correlation between ozone levels and cases of false croup
and epiglottitis showed that the value of the Pearson coefficient was r = -
0.4191 (p = 0.004). This relationship is inverse, ie the higher the ozone
level, the lower the incidence of croup and epiglottitis.

The fact that the correlations with the cases of other nosologies did not
turn out to be credible is also interesting and is an important fact in the
conditions of Thilisi. In particular:

¢ Ozone level and cases of acute tonsillitis - r =-0.1355 (p = 0.452 - NS)

¢ Ozone levels and cases of upper respiratory tract infections - r = -0.0814
(p =0.652 - NS)

¢ Ozone levels and cases of bacterial pneumonia - r=-0.1802 (p = 0.316 -
NS)

¢ Ozone levels and cases of acute bronchitis - r =-0.2232 (p =0.211 - NS)

¢ Ozone level and cases of acute bronchiolitis - r = -0.2553 (p = 0.152 - NS)
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According to our research, the link between air pollutants and the effects
of respiratory viral infections is likely to be due to the fact that exposure to
air pollutants causes inflammatory conditions, disrupts the immune
system and inhibits the expression of molecules that inhibit the expression
of molecules. .

It is known that acute respiratory diseases are characterized by
seasonality, which based on the literature data is explained by the
protective mechanisms of the respiratory system against environmental
pollutants, which are more susceptible to the cold winter season.

Seasonal analysis suggests that the impact of air pollution on the flu is
greater during the cold season than during the warm season.

Ozone is a potential oxidizer and irritant to the lungs, causing an
inflammatory response in the lungs, followed by the development of a
whole cascade of reactions.

It is true that at this point we only defined the level of ground-level ozone,
but in fact in addition to this component the pollutants are complex in
terms of NO2 and particles PM2.5 and PM10. Their impact triggers
processes such as cell inflammation, bronchial hyperreactivity, increased
blood pressure and decreased lung function, a process that is exacerbated
when a respiratory infectious agent enters the body.

4.4 Ground-level ozone levels and the spread of influenza

The staff of the Institute of Geophysics of the Georgian Academy of
Sciences has been monitoring the level of ground-level ozone during
different climatic conditions since the 60s of the last century. Rich material
has been extracted and recorded. We needed to use part of it to
determine the relevance that takes place in Thilisi by weeks, months and
seasons. According to the materials provided by the National Center for
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Disease Control and Public Health and the ground-based ozone level
laboratory, the flu epidemic in Georgia (Thilisi) from the fortieth week to
the twentieth week of next year coincides with the ground-level ozone
depletion period. In particular, the fortieth week coincides with the first
decade of October, and the twentieth week of the following year is the
last decade of April. In other months of the year if observed close to the
ground-level ozone norm

4.5 Covid-19 Pandemic Lockdown 2020 and Ground Ozone Levels

In this subsection, we highlight the association of acute coronavirus-
induced acute respiratory disease (SARS Cov2) with tropospheric ozone
levels during the 2020 Lockdown period associated with the pandemic.

In February-March 2020, a certain decline in ozone levels is visible with
the exception of days. The number of Covid-19 cases increased
moderately during this period. As it is known, the so-called first wave of
coronavirus disease was related to the alpha-strain spread in the world
and relatively few cases were observed in Georgia at this stage.

The first serious wave-wave was in September 2020, when the number of
infected cases spread from the Black Sea throughout Georgia.

In November, a direct correlation was observed between the sharp drop in
ozone levels and new cases of infection, although the passivity of referral
testing over the weekend is already noticeable this month. In December,
feedback between co-infection across Thilisi and ozone levels was already
apparent amid several thousand new infections daily.

The above can have several explanations, it is generally known how Kovid-
19 is spread and in case of any negligence it spreads very quickly. The level
of ozone in the environment is low and its antiseptic effect is also reduced.
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In the spring of 2021, the B-"British strain" of SARS Cov2 spread and was
followed by the third wave of the disease throughout Georgia. The further
spread of the new &-strain from the fall of 2021 was noteworthy.

4.6 Ground-level ozone levels and hospitalizations due to COVID-19

One of the areas of our research was the analysis of hospitalization cases
due to ground-level ozone levels and complications caused by COVID-19.
The data were analyzed both for the separate months of 2020 and 2021,
as well as for the decades of these months and the distribution of
different strains.

March 2020 is the first day of the COVID-19 pandemic in Georgia. Thus, it
is still too early to talk about the link between ozone levels and
hospitalization cases. This is shown by the result of correlation analysis
between these two parameters - r =0.3241, p = 0.092 (NS). Also unreliable
feedback was repeated in April, May, July, August

Since the fall of 2020, the number of hospitalizations has also increased
following the rapid increase in cases of virus infection. However, the union
could not be caught even in the autumn months.

The data for February 2021 turned out to be interesting. By this time the
correlation between ozone level and the number of hospitalization cases
had already become credible. The correlation analysis between these two
parameters was inverse, and the value of the Pearson coefficient was - r =
-0.6050, p <0.001. That is, a credible increase in the number of co-infected
people hospitalized amid ozone depletion.

In April 2021, the so-called The British beta strain, which led to another
wave of increase in hospitalization cases. The correlation between ozone
level and the number of hospitalization cases was still found to be reliable,
although it was relatively reduced, with the Pearson coefficient being r = -
0.3800, p = 0.038.
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In October 2021, the increased number of hospitalization cases is
maintained. The correlation between the level of ozone levels and the
number of hospitalization cases has already become reliable this month
(Chart #68) - r =-0.4635, p = 0.009.

During these two years, we averaged the results obtained due to
hospitalization cases and daily fluctuations in ground-level ozone by
decades, and correlated analyzes were performed according to these
indicators. Correlations between hospitalization cases and ground-level
ozone levels were also analyzed by seasons and strains.

According to these figures, the correlation Pearson coefficient between
the average ozone level and hospitalization cases by all decades in 2020
was - r =-0.7860, p <0.001. le The connection is reliably inverse. However,
this character was not maintained according to the 2021 decades - r =
0.0833, p = 0.662 (NS).

In the autumn-winter period of 2020, during the months of alpha-strain
spread, the correlation between ozone level and hospitalization cases was
found to be reliably inverse - r =-0.6720, p = 0.047.

The correlation between ozone level and hospitalization cases during the

beta strain months of spring 2021 was also found to be reliably inverse - r
=-0.8087, p = 0.045. However, the correlation between ozone levels and

hospitalization cases in the delta strain during the fall of 2021 is no longer
plausible (-r =-0.4230, p = 0.171).

The following information will help us to explain the results: Contaminants
may affect the viral life cycle of SARS-CoV-2 by preventing mucociliary
clearance, enhancing virus penetration, preventing endogenous
antimicrobial protein activity (AMPs), and preventing SPS, DPs, Levels
required for virus entry (TMPRSS2 and ACE2) inhibit the production of
antiviral interferon and facilitate virus replication and accumulation.

However, exposure to air pollutants can interfere with the absorption of
cells infected by macrophages and alter the permeability of the
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epithelium, contributing to the spread and inflammation of the virus. In
addition, stimulation of TLR2 and TLR4 in response to contaminant
exposure is likely to disrupt adaptive immune responses to bacterial /
allergic immune responses, disrupting antiviral immune responses. This
will cause the body to focus its efforts on fighting bacterial infection rather
than viral infection, potentially contributing to SARS-CoV-2 infection and
replication due to the failure of an adequate antiviral immune response.
However, maintaining adequate antioxidant nutrients in the diet (vitamins
C and E, etc.) can protect against contaminants caused by oxidative stress
and inflammatory tissue damage caused by the virus.

The results obtained by us can be explained as follows - inhalation of
ozone leads to a decrease in the action of the body's antibacterial defense
mechanisms, which is partly associated with disruption of the epithelial
barrier and effective phagocytosis of pathogens. The functional response
to environmental ozone appears to depend on many components of the
innate immune signaling system.

Despite the negative aspects of coronavirus in the world, the coronavirus
crisis has had a positive impact on the natural environment. In countries
where the movement of citizens has been restricted to stop the spread of
corovirus infection, there has been a marked reduction in air pollution and
greenhouse gas emissions. Recent studies have also shown that the
blockage caused by this COVID-19 has dramatically reduced environmental
pollution worldwide. The same result was obtained in a study conducted
by us.

The significant effects of O3 and NO; on the transmission and severity of
COVID during Covid-19 viral infection can be explained by adverse
respiratory symptoms and problems with the immune and respiratory
systems, age and sex, as well as city-specific climate and peculiar
geomorphology. It is unknown at this time whether the new coronavirus
COVID-19 "spike" proteins are involved in transmitting airborne agents
from the reservoir of the infectious agent to the susceptible host via air
diffusion mechanisms. A real understanding of the possible causes of
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coronavirus transmission is crucial for the development and selection of
appropriate and effective control methods in hospitals and the public to
develop preventive strategies to address viral infection. The findings are
particularly relevant in an environment where coronavirus epidemics and
air pollution are currently high, supporting the importance of sustainability
and improving air quality not only in the short term but also in the long
term.

Conclusions:

1. The number of cases of acute tonsillitis and bacterial pneumonia has
increased due to the low level of ground-level ozone. The incidence of
respiratory infectious diseases is increasing against the background of
decreased tropospheric ozone levels. The incidence of acute bronchitis
and acute bronchiolitis is credible due to the low rate of tropospheric
ozone during the cold season of the year. Cases of acute sinusitis (p <0.05)
were significantly increased at a mean equal to or less than the median
ozone level.

2. During the summer period (2015-2018) significantly reduced acute
bronchitis and bronchiolitis, upper respiratory tract infections and
bacterial pneumonia, Frequency of croup and epiglottitis, as well as
exacerbation of essential hypertension. The increase in the incidence of
false croup and epiglottitis is marked by a significant decline in ozone
levels.

3. On average in 2015-2018, the tropospheric ozone level in the
environment during the summer months shows a reliable inverse
correlation with the incidence of acute sinusitis (r @ - 0.772; p @ 0.003) and
in the autumn months the ozone level shows a reliable inverse correlation
-0.7; p[@0.021) and incidence rates of acute bronchiolitis (r @ - 0.660; p
0.038).

4. There is a direct correlation between a sharp drop in ozone levels and

new cases of co-infection - a significant increase in the number of co-

infected hospitalizations in the face of ozone depletion (r = -0.6050, p
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<0.001). The coefficient was - r = - 0.7860, p <0.001. le The connection is
reliably inverse.

5. In the autumn-winter period of 2020, during the months of alpha-strain
spread, the correlation between ozone level and hospitalization cases was
found to be reliably inverse - r =-0.6720, p = 0.047. Also, the correlation
between ozone level and hospitalization cases during the months of beta
strain during the spring of 2021 was also found to be reliably inverse - r = -
0.8087, p = 0.045.

Practical recommendations:

¢ Constant air quality control and the emergence of new initiatives to
improve it.

¢ The level of environmental harmful factors should be constantly
monitored to warn the population in a timely manner to reduce the
harmful effects (reduction of delays in open space, reduction of indoor air
pollutants).

¢ Understanding the fundamental concepts of oxidative and nitric stress
can establish a rational treatment plan for disease and toxicity related to
the overproduction of reactive oxygen species and nitrogen.

The only way to overcome this problem is to raise public awareness and a
multidisciplinary approach by scientific experts; National and international
organizations must address this threat and offer sustainable solutions.

There are various media outlets in the world that protect against the
harmful effects of ozone:

* Air Quality Notifications Website AirNow (https://www.airnow.gov/)
offers daily air quality reports in many directions. These reports use the Air
Quality Index (AQl) to determine how clean or polluted the air is.

¢ EnviroFlash- free service. It can alert you by email when local air quality
is at a dangerous level of health (www.enviroflash.info).
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