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mD™bol Bgdmddggds 990dwgds 0ymlb 3609369 m3560 MOL3-BoJGMMO 56M158550EIOO
55350090900l  MHMyMe3 ©obsdomEo, sbg3g IRJIMIOMEO  3OHMYMILOMYGdOLMZOL
b56sBIMw 3m3Mws3090do, HMAWIOLSE 99300 30396 EI6D0s, FodMrosbo ©0sdgBHO 96

©obE030qgdos.
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30396039600l 06309bEH™dL BaMob.

3900m9d0: 396 Im303m3900 dofjoldoGs MmBmbol Mbygdol GoEbmd®mogo dmbsizgdgdo
@5 9L9b30MM0 303960 Eg6BoOL 0b30IbEHMDBOL F5B3969dgd0. dofiolidocMs Mmbmbols
33935 9080bsergmds 2015-2018 (argddo, LBblsolb3s 535000 Jd0MS s Tom
dm60ob gbgb0Eo 3039M3H96B00m 5350Md0L FsB3969dgdol Imdogdsdo godm3zoygbgo
NCDC-o0l dmbs399990.
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3MO9s30MH0  39300600L 3319359 9B396s, M3 30MHLmboL  3mgx303096EHOL
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d990b393990L M5 bMds.
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35336900

1. 8ofolidoMs mBmbol Lodmsem 390565L BHMEo 96 by3wgdo d5B39693ols ™l
LoG®HIMbm© BMToGgderos gugbiowco 30396m@Egbbools (p<0.05),
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bogM3930 d9g0fig30L d90;306909).

153356dm Lo@yggdo: dofolidoMs mbmbo, 35900l bo®olbo, 5350Mds, 30396 EHIbDOs.

Association of Essential Hypertension Cases and Ground-Level Ozone Concentrations in

Thilisi (2015-2018)
1Maia Svanidze, Associate Professor;
2Mzia Tsiklauri, Associate Professor

ICaucasus International University, 2Grigol Robakidze University

Long-term ozone exposure shows certain associations with health characteristics such as

blood pressure, hypertension, and body mass index.

Ozone exposure may be an important risk factor for both dynamic and accelerated
progression of noncommunicable diseases in elderly populations with hypertension, diabetes

mellitus, or dyslipidemia.
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Methods: We obtained quantitative data on ground-level ozone levels and incidence rates of
essential hypertension. The ground-level ozone study was conducted in 2015-2018, and we
used NCDC data to find the incidence rates of various diseases, including essential

hypertension.

The aim of the study is to determine correlations between ground-level ozone levels and the

incidence of essential hypertension.

Results: The study of the correlation between ozone levels and cases of essential hypertension
showed that the value of the Pearson coefficient was r=-0.3765 (p=0.011). This relationship is
inversely correlated, that is, the higher the ozone level, the lower the number of cases of

essential hypertension.
Conclusions

1. At ground-level ozone levels equal to or less than the median, the incidence of essential

hypertension is significantly increased (p<0.05),

2. In 2015-2018 In the autumn months, ozone levels show a significant inverse correlation
with the incidence rates of essential hypertension (r - 0.709; p 0.022), hypertensive heart

disease (r - 0.714; p 0.020).
Practical recommendations:
OIt is necessary to constantly monitor air quality and develop new initiatives to improve it.

UThe level of environmental pollutants should be constantly determined in order to warn
the population in time to reduce harmful effects (reduce stay in open spaces, reduce the

penetration of outdoor air pollutants into the indoor space).

Keywords: ground-level ozone, air quality, morbidity, hypertension.
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0bgdol JodoMo bsgHmos, MHMIGE0E SGHIMLBIOML J390s B3969xdd0s, 569 0d, Losg
3MEbOwo 5MIYdJO0S s 3oLbolidygdgE0s 39690603 IHB0b9JE0sDY.
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MBmbo  35Lvbolidgdgwo, dolo bmMsby mdoGgdMwo ©mby momddol olgmogg
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3OGHMomMwo (6935, 30396@H96%0s s Lbgreols dsbol 0bwgduo[3,4].
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333390905 MdHY[6].
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(B50960), FoOGHDY, Bo0bDY  (RoBogbMo), ©Y39dd96Dg (09990  BITPMOL
sLOHYoLo).
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gbMoo 2.  mBmbol LsBmomem  ©mbBygdo ©s gubgbgow®o  303gMEgEBools
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OMPMOEG 000535 4-ob BB, glgbgom®o  3039MHFHJbBool 0bz0IbEHMdS
3990Mbg35 BWYJBHe30gd0m. 303900 MHosbzgdo dmol 2018 ferols 0563560y,
090960350Bg  (HB5TD®0), FoMEH0-050LBg  (RoDoBbo), 03boLLs s 9a30LEHMDY

(bogbmeo).
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(p<0.05) 0630@gbEH™Md0L  d5B396909e0 Ubgs 1303y 339MGH0WIL MBMbOL  mbols
X3IBJOMD J9sM9gdom; qugbsomMo 30390FHI6Bool  0b3owgbE™MdoL dsB3969d9w0
LSOFIMbM© IMTo@gdIos IV 335MFGH0glb xamx3ol  sbswmaome 958396009056
d9stmgdom (p<0.05).

3930060 MBMbol mbglis s gigbiowm®mo 303gMEHgbBosL dmEols

mbmboll  mbgls s gugboMo  3039MHGHYEDoOl  Jgdmbzgzgdl  ImEOL
3MO9WO30MH0  39300600L 339350 9B39bs, M3 30MLmboL  3mgz303096EHOL
36003690 md59 dgop0bs r=-0.3765 (p=0.011). gl 3538060 M330MHJ30YE boliosmls
5HMGBL, 9699 Groz 9gB0s MBMBOL ©™bg, dom bs3ewgdos glgbgom®o 30396 Egbbool
99000b393900L B5MmEIBMB (M3 6.,3bMHOWO 7.)

©O053M385 6.  3MOHYEO30MM0 3538060 MBMbOL EMbgLis s JigboMo 303x6MEgEBoOL
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gbOowo 7.  3mOHgws3ommo  39380Mgd0  mbBmbol  mbgls s  glgbgow®o
30396396000  ©59350gdsms  0b30©YBEHMBdOL  FsBz96gdEgdL  FmGOL

Ugbmbols dobggzom
I -30695305 gbgbEome
Lgbmbo 30396 &9bbosby s mbmbols P
©mbgls mGol
B30 -0.397 0.227 (NS)
doagbwo -0.216 0.501 (NS)
bogbyeo -0.707 0.010
0d90mqm0s.
- 0.709 0.022

OMamO3  3HO0Wosb BsbL, 2015-2018 (. Bosxgbmwol 399080 ®BMboL ©mbg

oMb »3M3OHYOE0MH 393000l 53wgbl  amyeol 30396 GHgbbowwo
53500994 xzmdol 0b6(300096¢™dOL dsb396909cmsb (r = - 0.707; p = 0.010).

2015-2018 §f. 990m©a™dol 3399030 MBMbol Mbg LsGHINbM M3m3MOHgEWSE0ME
393006L 5396l gbgbgomMo 3039HEHI6bool (r = - 0.709; p = 0.022) 0b3zo9bEH™dOL
95639690 9305b.

Lo0BEIMGLMS, MM B39bL FogH MmBMbol 0b@EgblomGo 33ergzom, 2017 Herob
@©3LsFYoldo 3odmgzeobos fobs Lozzwgzo fierol 0a03g 39Momobl (farol sbsfigolo
B5800560 5 3BoRBMol sLFYoLo) BsB39698edMH Abs3LYDs S IBOJBOMS 53
Dol y39mosby 9mds@gdmmo mbBmbol Bsd. mby Bogbrywols 3gMomEby dmool. 53
bgbmb3o Us®fambrgoss 059390090 Mo 9bgbzonmo 30396 376%ools
89300bg93900(p<0.05).

2017 ool 939wsBg 8ms@gdmeo mdmbol Bsd. ©mby (M, 9MLsGfImbm)
Bsgboeols 3gMHomEbg dcmol. 53 bgBmB3o Ls@fdbmess sgzgomgdmmo gligbgow®o
30396M&96%00Ls S 3ol 3039MEGH96BoM®o ©9359d0L G9dmbggzgdo (p<0.05).
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2018 H9geob yz39wsbg 9mBsGgdeo MmbBmbolb Lsd. mbg (p<0.001) AsBoxgbrmeol
39600m©bg  dmEol. 98  BgBmbdo  Lsefdmbmos  ImIsGgdmwo  glgbgowmGo
3039603 96%B0ools 990mbggzqodo (p<0.05).
fobs Lozzwggo Hergdol abpsglo dgga0 @odmzeobos 2018 ol sbsfgoldo
MBmboll mbol 358395909 sb J0ds6r00gd580, Mo3s3 BmyzEs Logmadzgmo gsdmyzgym
Josg 0d0oololbmzol Esdsbolinsmgdguo Lybmbmy®dmds dofioldoMms mbmbol mbols
530U90MEgdol Iglisbgd - 03egdl d9dmEy™aol 39MH0Mm©0EsH, LoGdmbmo asdsero
95639690905 ferob sbsHgoldo, BodmseTo s BMmBsEJOME0s Boxgbrwols 39HomEJo.

B39bL 3096 BoBo9gdem 0dbs 3mEMgEs30®mo 3938060930 MBMbOL Mbgls s
99633091600 30396 FHJ6BO0M H5350YBIMS 0b300VIBEHMBOL Bsb39b90gdl TmEol 2015-
2018 §i§. byBMbgdOL Jobgz0m. 259033905 9IIAO:

1. B500M0L 0399080 MBMbOL EMBy LoMHaMbm JNMHgEsEoM® 35380ML 56O 53¢bLs
3396000 553500900l 0630Y6EH™BdOL 3sB3969d9msb.

2. Dogbyol 399330 MmBMmbol mbg LEOFIMBM M3 3MOHYWIE0WE 3530061 53cgbl
370l 30396 3H96B00o 53508YmxMdOL 0630IbEMBdOL F5B396909w b (r = - 0.707;
p =0.010).

3. 899 Mdol 1399830 mB™bol Mbg Lo®dMbm »3993MM9gEs30G 3538061 53¢gbl
L9600 30390GHIbbool (r= - 0.709; p = 0.022), Mol 30396HEHIbbomEo
53500994 xymdobl (r = - 0.714; p = 0.020)05300096EH™dOL 358396900 9dmb.

3oLl 9b5EOBOm  Q9TM0339000 296339990 LYBMBMOMDs.  Q9BOGLMEOl
3960mdo  Lofdmbrmss  dMIs@JOMWOos  39MEOM-35L3MWMOO  O935)OJOO:
9b96E0Mcmo 30396M3HYEBoOLS s Mol 30390 FHIEDOMWO 35Ol Fgdmbggzqdo
(p<0.05), 53 3093 9OMbYE 5ILEHWMIOL WO FIOIGHMST0 sOLYdME 0bFMOT30L
9.9 29053535¢00 bgHBMbol POML 3mOHIMbMEo 3OMPMJ300L (330w gdOLs S KIO
3093 LA (B8Ol OO 39M0MmEOL d90aMa) 5@I3GI30GOO dgdsbobagdol
13MmbBYg 98 9350090930l 25973539000 FoBOIL.
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3MO9ms309M0 3930060980 mBmbol mbglis s gligbgor®mo 3039 EGHgbbools
89000b3935m5 M3mEgbmdsls BmMOL, MBMBOL Lsdwsgm mbOL 335MEGH0EggdOL
dobggom

MBMmbol Lsdsm Embol 990653 dglfagerowo mmbo (2015, 2016, 2017, 2018)
feool 39900L dobgz00 dgoaobs 19.9 (33/3%). 59 0sB396909w0l  dobgwgzom
309650 BEs  bmBmEmaogdol  dgdmbggzoms  0b30gbE™doL  dsB39b9degdo -
39390 baBmemmyoobomzol  qedmmgwo 0odbs mBmb-L3ggonozmcdo

dsb396909eo.

35806 M35 mDBMbol Mbg 0gm mmbo ol (2015-2018(() dmbszgdoms dgosbsby
6530980 56 BHeeo, Ls®fdmbme dmIs@gdmmo ogm gligbgom®mo 3039MEgbboob (p=0.033),
Mol 30390396Bommo 53500l (p=0.004), mDmbol m®bol dg0sbsby IgBHo
956396900l MM godmgzegboeo 89dmbggzgdol dsB3969dwgdby.

399p™d 9393%g gLHogeow 0dbs bmBMmEma09d0l 0b300095EGH™dOL Lsdwmsem
95639690930 MBMboL LodMsm EM™bol 335MGH0E9ggo0l dobggzom. dqlfsgwrowo
mombo {geofocol (2015, 2016, 2017, 2018) 139900L dobg300 306390 335ME0Wgl
(25%) 95h396909cds> MBMbol Mmbolismgzol dgsyobs 10.0 (3p/0%); dgmMg 335Gl
(50%) 95839690935 - 16.4 (339/3°); 09bsdg 335Gl (75%) 356396909¢ds - 28.3 (332/3°)
Q5 0™, dgmmbyg 3350E0gl (100%) dsbg396909e0ds - 51.8 (83/83.). 53 3sb39690gdol
dobg30m 2556500BEs brHmermyogdol G9dmbggzsms 0b30wgbE™Mdol dsh39b9dgdo
- 3539990 BeBm@wmyoobsmgzol godmmgmoe  0dbs  mBMb-L3g308039M0
dsB396909eo.

Bmboll @Mbob I 335009l dobgz00 dsdmygmaow 3gMmomodo LyMdmbmo
dm3s¢gdmos gligbgorMo 303gMEHgbbools (p<0.05) 0bzogb@Emdol dsB396909wo Lbgs
153039 339030l MDBMBOL PMBOL X YMTBJdME TgEsMgdOM;

3MM9Eo30Mo 353300900 MmBMBbOL ©mbgls ©s gugbgom®o 30396 E9EBoOl
39900bg935005 SdLMErEME 3609369@MdYOL TmMols

MBmboll  ©mbgls s  gugbgom®o  3039HFHYEDool  Fgdmbzg3zgdl  ImGOl
3MOI530096H0 353006MH0L 33009350 583965, @A p=0.011. gl 3530060 ©330OHYJS(30M
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boloSOL  5BHIMYOL, b4 @53 TgBHos ®mBmbol mby, Foo bsgergdos glgbgomo

303963 9bbool 390mbggz980L Mom@gbmds.

51336900

3.

do{joldoMs MBMbol Lodmswm 890565L GHmo 56 bs3egdo 35B39693ols MU
LoG®HIMbm© BMToGgderos gugbiowco 30396m@Egbbools (p<0.05),

2015-2018 (. 990me@mdol  ™399030  mBMbol  Mmbg  Lo®(dmbm
“13993MMGE3096 353006L 53w9bL gugbi0Mo 3039MEHIEBoOL (r = - 0.709; p =
0.022), gm0l 3039603 9bbommo s3503ymumdol (r = - 0.714; p = 0.020),
0630096@™d0L 35B39690qdm5b.

365gdBHozmmo M93mdgbsgogdo:

* 593090905 35960L boMobbol 8©dog0 3MmbEMmMEo s ob 2ordxMdLGOSLmb

53930069000 5bsco 060305303980l 2odmPgbs.

*  256M99mb ©F>DB0bIdgO BIJBHMMIOOL ™Mby dmdogzs® MBS OLYBOIMGdIMOIL,

MO OOMMWOP FOROMBO Gl IMBsbengmds 85369 9139JGgd0l JglsdEoMmgds©
(005 LogmEgdo sgm3b69d0L F99306Mgds, 90 35900l sds00bIMMYdgdol Fos

Log®m9d0 dgefiaz30L 99:306909).

50 30Mdwgdol  odwg3ol gMMOEIOHMO  qBs MOl Labmsmgdols

0683060690 Mmds s 393609600 9du39MEHOOL 3 EH0OL303E0bsMIEo Joymas;

96O™36mds s LEGMMITMOOLM MORBODO309dTs Mbs F0ToMIMMB 53 LoggMPbOl

39965l 5 FgLmo35BMb BYMO A5s(Y39EH0wgdgd0.

Abmxywwomdo d;mddgqdl MHBMmbol sdsH0sbgdgwo Bgdmddggdolgsb ©sdEsgo

Lbgoolibgs Loobgm®Ts30m byd o gds:

35960L batrolbol dg@ymdobgdsms (Air Quality Notifications) 390-2396M©0 AirNow
(https://www.airnow.gov/) Ym39eEEOOYIMSE 3mo35HMdm 359600l baGolbol
9620000l dM935¢00 0O gd0m. ST bgoM0Tgddo 25dmyqbgdemos 359MH0b
bseobbol 0bgduo (Air Quality Index 56 AQI) 080l goboggd5, 0¥ M3dIbs©
brBms 96 00bIMEMGdME0s 35960.
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HMEOYLOE SPPOLMIM030 359608 bsmolbo xsbIOMYEMdOLMZ0L Lodod mbybgs

©500b6dM9deo (www.enviroflash.info ).
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