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©mbolidogdgdol gsgzergbs Lolberdo Gyzool 3mbagbdMmszool 39930Mmgds%Y
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bod936096M ™ bgerddm3s69wo: 3OMABILMGO 3so@s 03b65dY
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dLEBHMsJGOo

35651369 Hargddo Lods@mgzgumdo 83390005 90BN 9BRMH0T9OOL MoMmEbmds
AY300m 306 MMgdOL dglobgd, oL asdma 2018 fiewols FM93500b03oEH MOV
3G9 33c0g35do (MICS-2018) 2-056 7 ersdyg 053939030 Lolberols bodwdols
50900l 3mA3mbgb@o odbs dg@sboro. 89wgaqdds mB3qbs, MM 3393580 Botmoyero
05303990l 41%-0do Lolberdo @Gygzool d99339wmds (BLL) oym > 5 933/, bmem
3LY3W9m Lodsrmzgermdo I3bmzMgd 353039000 gl JsB3969090 MFBOM Foswo ogm
509mbogego M90mbgddo Ibmaz®mgd 85383980056 gscmgdom. 53 T99agdoL 3sLbo,
Q59350005 3MBEHMM@OL @S LEBMYSOMPIOH030 X IBIOMIWMdOL  gPmgbmeds
396@®3s ,3300935-2018“-F0 BsGINE0 053039001 MR obgdL dosfms 093930900
AY300m 06GMJLo3o300L 903060930l dBgdol Tglobgd. bemerm, 2019 gl sofiym
©5535JOOMS  SOMPME0  o8mMm3mgbols s B3Mmobobgaol  Lobgwdfogm  3HMyMsds
(L58HZ3OMDOM OYJbOgds #693, 2018 {ierolb 31 ©93993960), MMIgedoi Pogembyb
2018 ferol 96535¢00b035¢HMOMWo  3WsbBHgOo 33eg30L  dmbsfowg 85393900,
GHdgwos Lolbedog Gyzool 399339wmds 90935@gdMm©s 583/ -b. Homdmoygbowo
330930l G0Bsbo  ogm, @396sbs  Lobberdo  FHYygzool  3Mb3gbEH®I300L  (33K0wgds
36535¢0b@OIOGHMOME  3eolEIOME  ,33¢0935-2018%-80  dmbsfogrg 353939080
396bmM 30993 LsDMYsMGOMH030 K9bs(330000 PMBOLd0YdgdOL F9dgy s S1939
390023930 0bs AY3o0L  9Ju3MBoEooL/Bgdmddggdol  M3oMs@gbo  Fysrmgdo
0DMGHM3MMHO TJNMPO®. MOMOMINo 3539308 LolbEdo s 153939008 MK sbIdOIH
§o0mqdme 256M93mb Lobxqddo dglfogerow 0dbs GHYz00l 0BMEGM3gdol (Pb204, Pb206,
Pb207 da Pb208) 356 0mdo.

3309350, HMAMOE MO0MMIMo 0539306 MbIBY, S1939 XAMBMO ©™byBY, sB396s
Lobbedo  @yzool  3mbEgbEHMogool  F9d30Mgds  Lobmysmgd®ogzo X sbs330m0
©mbolidogdgdol, 3960dm© §9Howmdomo s Bg30Mmo 336035300l T99As©, d0bsBY



30903900l 3509 gEEms©, 0d 053839008 Jgdmbgggzsdo, goLsg Lolbwdo  Gyzoob
3M6396@G®5305 3Jmbs 10 93p/w0-bg Fowsgo.

Lobbeols ©@o  gogdml  603mdgddo  s©gdMwo  3HY300L 0BMEHM3JOOL  FRoMMBdOL
3905690000 5b50Bom oP0bLs, ®MI Lolbwol 60dxdgddo smdmbgboo Eyzool
0BMEHM3900L oMM  SBWML 0gm  JoMOMII®E  Bobgwgdwgdls s  d@39MmT0
50dmBgbo 0BMmEBH™M3JOOL BoMEMBISLMD. 331g30L Fggrs© SY39 50IMRbEs, MH™I
Pgowo, ©dg s gdzoeo 56 HoMmBdmoagbl GHY3000m 0b6GMJLo3oEo0l  3MmEHIbEoM®
Dgotb.

Abstract

In recent years, reports of lead contamination have dramatically increased in Georgia. Given
concerns about the exposure of children to lead (Pb), the National Multiple Indicator Cluster
Survey (MICS-2018) included a blood sampling component. The results showed that 41% of
the children that participated had blood Pb levels (BLL) > 5 pg/dL and that BLL in children
living in Western Georgia were higher than those in Eastern regions. In response to these
findings, NCDC implemented written and verbal advice to the families of children who
participated in the MICS-2018 on how to reduce Pb exposure. From August 2019 onwards,
the state program of clinical follow-up was implemented. The design of this study was a
longitudinal study. The intervention of interest was the public health advice and medical
follow-up, and the outcome was defined as the difference in BLL between the MICS-2018
survey and the state program follow-up. We observed a significant overall reduction in
median BLL between MICS-2018 and state program follow-up in both August 2019 and the
latest results (until December 2019). However, we did not observe any significant further
reduction between August and the most recent BLL results. In the Georgian setting, written
and verbal communication targeting individual households, alongside home visits to the

most exposed, effectively reduced BLL in children.
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2.1. 3gbogsero

2.1.1.b533930 3rXMdGAoL 5gBHvYoEOMdS

39658369 Hergddo Lodo@rmnggumdo 83390005 450BIMEs 9BAMH0TJOOL MoMm©Ibmds
AY300m 06E™MJL03o300L dgbobgd (J396Ebogs, 2023) (Spices From Georgia May Contain
High Levels of Lead, 2018) (Hazardous Toys on Sale in Georgian Markets, 2017) (Lead in
Solvent-Based Paints for Home Use, 2017). 580U ba3sbwgbm, bogdo@omggerml oss350900ms
3MbGHOM@OoL s LEBMYIPMIIOH0Z0 X IBIOMYEMBdOL JOHM3bmEds 396EH®3s (NCDC) o
5396030L d996MH 090990 FBHoGHJOOL 5350090 3MBEMMOL 395EGHMYdOL MdOEIOLOL
mgzobds 2015 {ierol bmgddge-939dd9MHdo  mdorolido  d3ocmgdslidEsdosbo  33wg3s
BosGotgl.  39Mdm@ 2-00056 5 fierol sbs3zol MmOl MmMIMEEIOMmbIgP (254) d53d3L
000olol 05d30eoL Bob. 8533305 390EGHMIWME  155350TYMBML  SBMESEHMEO05T0
3969LsBE3Ms  Lolberdo  Eygool T390 mdol  mby. 339350  MB39bs, ™3
dmbsfocrgms 33%-b 3Jmbs Lolberdo Gyzool 899339emds > 5 93/, 9,5%-b > 10
93d/w, 2,8%-b > 20 933/ s 0,4%-b > 45 933/ (Kazzi et al., 2019). 2015 ferob
0939909630  ©53500J0MS  3MBEGHOM@OL o BOBMYSMYPdIM030 X I6IOGWMBOL
96O™36mds 395GH®Ts om0 33c0s 4-6 ol sbs30L 46 353830 dmboLOL s JsboLol
6o0mbgdol 10 LexwoEsh. 2450m33w93000 YD, GMI dmbsfowgms 30,4%-b

Lobberdo @yz00l 9993339 mds 5093o@gdm©s 5 933/, 2017-18 Hargdol dogabgdols
339359 (follow-up study) «9hg9bs, O™ dmbsforgms, ssbarmgdom, 37%-0l Lobberdo

AY300L 8983339 Mds 33a003 0y =5 83/ .

Logomggermdo  BHgzool  Bgdmddggdol  dglederm 99039000  godmfzgwyero
0993mmgdol  45dm, 2018 Fgli  Bo@oMgdme  IM535¢0b©035GHMM056  gPmgbmen
3G9 33e0935d0 BoGovem 0dbs 39690 Lobberol Lobxqgdol smgdols s
AY300L  3mb39bGHOSE00L  AobLIBM3MOL 3MA3MbgbEH0.  33€g3d5 sT0BBLS  Fogemls
05303m0  gmbds (UNICEF) @5 BOGHoM®@S 59350000500  3mb@GMmol o
LOBMYSOMIIO030 X SBIOMYGMBOL 9OHM3bMEo 396GHMOL, Bods@mzgwml LEsEHoLE0Zob



96O™3bme  LsdLEbYOOLs s oGswowme Istituto Superiore di  Sanita’ (ISS)-009b6
9600MdE030  doeolibdg3000/msbsddMmdmmdom. 33wg35do BoGommer 0dbs  J3gybols
dsLdEod0m M936M09D9IbGOGMWI© FgMBgMEo 2-06 7 {iemsdyg sbszol 1578 d53d30.
3309308 09939 299Mm3¢0b@s, M 2s8m33w gm0 05333900l 41%-do  Lobberdo
AY300L 300633965300 5 93y/-U 509dsBgdmes (2018 Georgia Multiple Indicator
Cluster Survey, Survey Report. 2019, n.d.).

2011, 2015 s 2017 {ergddo, 60vg-0mE@m30l X 96IM0gwmdol ©g350Hsdgb@ads  Jotonver
Lobggdgdls s Bowy-om®3do Isbmzdgdo JoOmzgwo gduds@Mosb@gdol Lolberdo
AY300L 3mb396GHMSE00L F9BLY3MNMIO00 FoLseo 993339 MdS 50dmMobobs (Spices From
Georgia May Contain High Levels of Lead, 2018).

2014- 2022 Ge0gddo Lodomrmzgermdo @sxodboM@s GHyYzool s dolo dgbsgMHmgdols
06@™dLo35300L 3mL3oEsoDsEool 12 G9dmbgggzs. 999sb 5 898mbggzs ogm 0dgMHgomdo,
2 159909 m-Hgdm bgsbgmdo, 3 J390m JoGomedo, 1 dgbgms- dmosbgmdo o 1
0000oldo. 3mb30GSE0Bs300L 6 F90mbggzs @sxgoduoMos 2014 (gurl, 1 dgdmbgggs
2016 9o, 2 Jgdmbggzs 2018 (gl o 3 dgdmbgzgzs 2019 Fgab. 353096
9d0b0dseEo sbs30 0gm 3 g, doglodsery®o 77 fgwro.

39M99mb 9H™M36v)o BssggbBmsb (NEA) domgdmeo 2017-2018 §argdols GwyEobyaro
dmboBmEmobaol 3mbs399900L 560Dy 5B39bs, GMT 485 Boowsyol Lobxosb 22%-Jo
(105/485) &ygzoolL 3mb3gb@®moE0s 9509ds3Hgdms J3994bols 306mbgdrmdol dobggom

D3OI L3390 MbL.

2014 s 2017 Hergddo mdogrololb Lobgdfonm Mboggdlodgdds Bso@sMs Mo 33w93s
Logo®mzgeml LodbMgm MH9a0mbgddo (dmebolbo s ©IsBoLo) s Fodmogwrobs, ™A
2017 Hoeob BHY300m, 390 3bEroLfYywom s 395©d0mdom bossado sGBYOIEO dEogHO
Q0063905  509ds@gdm©s 2014 fiewols dobg9b9dgenl (Avkopashvili et al., 2017).
60500l ©s00bdMEMGds BHY30000 @S bb3s omMmbgdoom Lsdmghgzgurm bogdosbmdsl o
P90l ©sd0bdmE@9gdsL s3530069L (0sL0dY, n.d.).



LYOLOSDOL  gOHM3bmwo  LooggbBHMIb  FowgdMmo  HMGHobMwo  dmbodMmMobaol
8mbo3gdgdol (2017-2019) sb65¢00Bds MB396s, BT BHyz0s B3O BsB39693gdbY
do0oo 9993339 MdOm, JOMOMOO, bodmzbo 0gbs Mdol  3OM©MIEHIdLs s

byb9egddo.

L5390 ML BEAMOBHIRO0MEO  33¢093900Ls O ob30mMMYdOL  39bGHEOL  sbysM0dol
dobgzom, LogoMm3zgermdo  gog4o35d0  sMLYdME0  LomMsdsdmgddo, ULbgs Lobosbm
@omMbBIOMb gOMO©, 500b0dbgds FYyzool dowswro 899339wmds (Hazardous Toys on
Sale in Georgian Markets, 2017), bmm UBsgOHmsdmOOLM  ©sds306dmMgdgeo
603009690900l gwwodobsgool  Jugeol  (IPEN)  8obgwgom, $Hygzo0l  3o0oo
3063965305 5006036905 439996590 49403530 5MBYd/go8mYgbgdme Lo®gds390d0
(Lead in Solvent-Based Paints for Home Use, 2017).

2019 Heool 0063560-850F30 BoBHoMgdmwo 331939, MHMIol doBsbog ogm  EHygzool
dgLosderm  gommgdol  ©oygbs, dmoEsgs  mdogroldo  dgbmgMgd, Facebook-ols
dmdboMmgdgd0sb Fgmbgme 17 mxsbl, OHMIgemsi Lobbedo s0dMmsBbsm HYz00L
3963390 3m6396GHMSE0s. 268 50900 bbgoolbgs gogdml Lobxowsb (s3zgdo,
L50535dMgd0, Bsdgbo Tsbogdo, IBHZ9M0, 3mbTgEH03s s LBZ.) Y300 s0IMmPgbowo 0dbs
L5996 FoLoEgdT0, Lo™T>dMGdT0, Lmbgegddo, 3MLAgEH03ZSLs s bbgs (Avkopashvili et al.,
2019).

36535060 3oGHMOME0  JeslGgMmeo 33cg30l (MICS) 89909y, 396M9dml dogero
6030 600m039d0 50O O A99M33W g 0dbs 25 MY sboIb s 5 BBOMBOWIH
Lodomggeml 5 Ggaombdo.  Gyzool 2oblszmm®mqdom oo  3:mb396G (30900
50dmPRbs Bb3solbgs Lobol Lobgwgdargddo.  39Mdme, 6 Lobol Lmbgendo,  Gygzool
3900569960 36396930900 4-5b 2,418-%g6 50953 JdMm©s Jobowgd d5B3969dqdL
(Ericson et al., 2020) .
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©3OM30ds 33303909 gdq0ds  39TMIZ0bs  256M9dmb  Lobxgdls s  353d3900L
Lobbewdo  @ygool  3mbi3gbBH®ozool  dgdamdo  Jgbfisgarols s  dmbodmmobaols
9995608930l B53MYgse0dgdol Lo Fommgds.

2.1.2.533¢930 Lsgombgdo

33@930L Bo3ombl, gMmol bG03, HoMdmoygbes 2018 ferols IMs35¢0bEo3zsEM&Owo
3G9 mwo 33930l 890098  39HOMJOMEo  LsbmyomadMoz0  XsbsE30mO
©mbolidogdgdol  gx9d@EHolL Fgxolgds d5393900L Lolberdo FHyYz00L 3MmbEabEMO(305BY,
boom, dgmegl dbMog, GHY300l dgbsdwm Fysmrmgdol ogbs GHgz00l 0bmEH™3gdol
0390900l J9s69000 LOLbEELY S ocgdml bodwdgddo.

2.1.3.33¢930L 80Bsbo s 53m3sbgdo

33e930L dobsbo ogm Lolberdo GHYyz00L Fowowo 899339emdols ddmbg 2018 §garls
BoGo690m@0 36935¢0bO3oGMOME0 3sbGHIOIo 33¢930L dmbsfoerg 353939080
39990 LEBMYPSOMPIN030 K9BO33000 WMbOLd0gdYdOL 253 gbols Fglifogems
@5 Gy3z00L gLsderm [igommgdol dsdm3zegbs.

33w930L 36309@ M 53mEsbgdL Hotmdmoygbs:

(i) Lolbdo @Gygool 3mbEgb@®msEool 899339 mdol  9sMgds  LEBMASOMIOMO30
X 9605330000 PMBOLd0YdGOOL god909d53Y O F9EIMJOOL 89009Y;

(ii) bolberdo Gyz00l d993390MdOL (3300 gd0L 3bgbaool Tglfoges;

(iii)  @ygoolb  TJgbsderm  Dgdmddggdol  Fysemgdol  Fglfoges  Q9MgImU
365350060 35G MMM 3eolGHgMMe 33¢0g3580 B 35393908l ImEMOL, HMIGEOMS
Lobbendo #yz00l 8993339 Mds 5093o@JdMm©s 5 932/w0-b.

2.1.4.5563mygbowo 33amg30L 360d369amds/osbeng
dsb 99992, 653 J399obsd oofiym  dGImes  BHyzool bgdmddgogdol  FyseHrmgdol
3993060900L5M30L, Fo5BHIMS MO0 MIb0d3bgEM356gb0 MMmbolidogds: 1. 2sbsbmM0gwms
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Dodommdomo 3m3mbo3sEos 2018 ferols 3Mo35¢00b0©035¢™EOMw 33193500 dmbsfoerg
000MJ) 05303m96; 2. sbgeys LEbgWdhogMm 3OHMYGMSTS, MHMIGOE SHMMEF0JIOL
053039%0L Lolberdo (¢g300L 9993390 Md0L JMboEH™M®MObYL (,2019 ierols ¥ s6IOMgErmdOl
©5330L LobgedFoxzm 3MMYMmTIO0L FEZ0(39d0L Tgbobgd™ LodsGmggarml dmsgzmmdol
2018 Herob 31 9398360l Ne693 sy b0 gdsdo 33e0wgdol dg@sbols momdsby, n.d.).
0d3d 9O Bo@IMPIMS 33935, OMIgo3 065303580  gossbseroBgds 50

06®96M396:30900L 99ga90L.

dombgogz50 0dols, MHMI  490M9gdml b0dMIgddo sdmbBgboos  BY3z00L  Fo®ewo

0993300Mds s 1939 - 053839008 Lolberdo IMTsBJdo GHYz00L 3mb3gbEHMS30Y,
om0 9MH»Ibgmb 5353306905 56 IMIBIMY. 390dM®, 0L Bog@0, OMI MY sbOIb
50mgd 256Mm9dml bodmddo (Lowgdsgzo 0dbgds gls,vy bLybgaro) GHYz00l 9339 MdS
3o@OE0s O 91939 99 Mmxsbdo Isbmz®gd ds3d3L dMIsBHOIEro 593l Lolberdo GHyzool
3M6396GH®Ms309, 9b X9M 3093 56 BoTbI3L, MM gl gbfogerowo 4oM9gdml boddo sGols
AYz00L  9Judmbogools fyserm. FoMdmygbowo 33930l FoMyrgddo, 30639wo,
AY300L 0BMEBHM3JOOL BIOOMOOL  QoBLIBOZGMOLS s FgEsMYdol Fggas© dmbs
dbaogbo  393006MH0L OYIbs s FbmmE sdol LsgwydzgwBg gobolsBEzms FHYz00L
doM0m50 B9dmJdngdol figommgdo.

2.1.5.0055535350 359 BHsbomo ©gdwY9d9gd0
e 2018 ol 999093 29390900 LsbMYsMadMH0g X 9633000 Mmboldogdgdo
IB9JAHMG0  0ogm. F9gRe©, Lobgwdfoxnm  3OHMyMsdsdo BsGowmer  xamxdo
Lobbewdo  @yzool 3mbiEgbdMoEool @mbgd sofos 3MMaMsdol ©sHygdosb
30639 6 13900;
e  Jglodwgdgos 33930l 0BMEHM3MEOHO g™’ 3OHOMOOGHYGHWIO Fysmrmgdol
399y xRs s J5m0 MobsoMgds.
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2.2.55993609600 o@ghs@m®ol dodmbogngs

AY30d (Pb) 256099m80 3sOmMm© 493039900 Gmdlogmo 603009695, MHMIGEos
MOOYMBoMs© dmddggol xsbdMMmdsBY, 3960dm, 0()393L -bolberds®mzms,
0063990900l s 3000l LoLEGJIMO s5350JOYdL FMmbBOEOYddo, (Wheeler et al.,
2021) (Author_Id, 2010) (Etchevers et al., 2014) (Canfield et al., 2003) (Lanphear et al., 2005)
633O0@myon6  ©s J3g300  ©MR39390L,  0b6GHIIIHOL  3M8ogogbdol  (IQ)
©5J390m905L, BOOL 3930l Fgbgargdsl s 969d0sl 353839800 (Téllez- Rojo et al,
2006) (Inorganic Lead (EHC 165, 1995), n.d.) (Lanphear et al., 2018) (Obeng-Gyasi et al.,
2021). &93000 9Ju3mBoEos bgds FM035¢0 Lobol 2o6Mgdmdo, HMAMM3 bW
Log®39do, obg - oS 30L 9398, JOMHOMOO, 1533900l JoMgdOL 96 Bslbmd3z0L aBom.
99b3mBoEos gbodems brgdm@gl dMsz5¢ B3B335 SEFOWSL, 3507039 Lobendo
©5/56 0o oM9gdmdo, bmwm Dmyoghom Lsdmdsm 5Ol dglsderms 3Jmbogl 85369
b90md89w9gdol Moo  3Mm@H9baoswo. goHMLs s 00539 °YOWDY  Tgloderms
5ML9dMdEIL 9JL3MDBOEOOL FMS35¢0 Ystrm, MHMYMMO3ss 85y., gowo, 1533900, 333900
5/96 LoMgdsgo.

05393990 80BRbgmbo 90056  Byzoom gJudmBogool oo Goligol  XyMBO,
39bLO3MPOgdom, 5 [ersdg sbo3oL ¥5393930. 3ol FoBYbo M58EYb0dg Foc9dMds
Lobgargds, 39Mdme: (i) Lbgweol dsbob gMmMgMDHg 85393900 Bsobbmdsg9b o
009096 MBOM 9@ Bs3390L, Hyowl s 3BH39ML, 3000 FMHBOOEGd0, sd0E™I olbobo
990000900, 39 BY309L 009096 59 aBgd00m (Childhood Lead Poisoning, 2010) (Jacqueline
Moya et al., 2004) (ii) d53d30L Ubgoero 5-x96H ROM 9B39JGHMM© 0mM30L9dL GHY309U,
300069 dnbBOHool bbgmwo;  (iil) ©slgMowo bgwol s bbgs bsabgdol 3o6do
Bogdol B3935 893050 MBOM 493039 gdMos  I30MgHermzsb  ¥s3d390d0 o,
d9L50530b5, BHY300L FoMgds LYo [YsMrMgd0IB, MMM B0sIYO, FBH39M0
5J96O3woo  Boegdsgo LogMdbmdws ©oos (Jacqueline Moya et al., 2004) (iv).
d30M9fermgzsbo 05383900l 33060 LGB 30O, BHY300L sOBYOMDA Tgodergds

bgwo dgmdoml o3 2963000560935l o 9dMmofigoml  aMdgergsosbo 899993935000
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69360 Mma0MH0 ©sHB0sbgds (Goldstein, 1992) (Pervin et al., 2021). 80vbgozs@ 0dobs,
Omd  3HY30000 Ifjodzwols MoMHYmRomo HBYRegwgbs 39Myo@ss (36MdOEO, ol 33wWs3
b6l »5MYMR00 A53cgbsL sliMmdOm doEromb 05383%g AbmyEromdo (Rees et al., 2020).
AYzo0oL  94u3dmboios, B3gMWIdM03, RBOBEIdS Lobberdo  BHYyzool  3mbEgbE®msEool
39BM3300m. 3065056 FYyzo00l bobgz5MRsdmgmaol 3gmomo bolbwdo, ssbarmgdom,
28 M9, 35639gmEgdoMmo QoHBMIz9d0 Fgodegds odmygbgdme 0dbsl 9dudmbBoiool
(330 gd9d0L Imbo@m®mobyobmgol (Blood Lead Reference Value | Lead | CDC, n.d.)
8019b9g53500 030LY, HMT 56 sOLYOMOL 3HY30000 9Ju3dMmboEOOL MBsROMBM E™bY, dg3M0
LOBMYPSOMPIN0Z X 96I330m0 Lo IBEM™  09gbgdl  MHgRIMIBLYYI  3mbB396EHG S0l
05393990Lm30L.  0bgerobols s  LodoMmgzgwmbogol  sbgmo  MgRgMgbLlywo
3M6396@GH®Ms30s  Lobberdo oGOl 5 93y/-Bg, bmwm 9900308  F99M0gdMEo
9BoGHY0LOm30L - 3.5 933/w-by (Blood Lead Reference Value | Lead | CDC, n.d.) (UK
Health Security Agency, 2021)

69539096LMwwo 3mbiEgbGHME0s 96 BoTbsgL olYIZ9d 3Mb(39bEH®S(305L. MYIRIMIBLYYIO
3063965305 499Mm0Yygbgds 08 853939008 A9dMBO3Wgbs©, MMIWgdoz BsFoMHmgdgb
535390000 gMMEMIOL  GHY300m 9JudmboEool 99930609008 MZoeLIBOOLOM  ©o,
HMIJomM30L53 LdFoMMS LEBMYSOMJIM0Z X 963300 VMBOLA0YDdYIOL go@SGdS
0900amd  AMbBoGMM0bamb  ghm©. 331039005  259Mogzw0bs  BygzdmeEmaom®mo
30MMdwgdgdo 08 0539390803 30, M@Igems Lolbwdo @yzool T9d339emds  sGob
5832/, 55939 go8m3wobs IQ-0L dSEo 583969090, 08 0538390056 gEoMGdOm,
OMIgems bLobbewdo $gzo0l 30mb3gbGHMo30s ogm 5 332/w-bg ©sdsero (Author_Id,
2010b) (Lanphear et al., 2005).

Ubgoolbgs sb53MdM03 XaRI0 3HY300m gJudmboEool Fysmmgdo gOmTsbymolysb
3obLb35390w0s.  d0MOMIO  3mFBEoMEmo  igommgdol 0IbGH0R03sE0s  0dwg3zs
MOOOILO© 96003690 ™356 063353000 LOBMASOMIOM0] X 96533000
©mbolidogdgdol  sboggads©, Moms FogloToIMmOE  5IMOBHZMLL b Fgdiz0M©IL

AY300L Bgdmgdggds, s6/s 9993 9dgl GHyz00l o369 Bgdmddggdoom 3sdmfzgreo
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D060 5530560l ¥ 963MIMNJMISDY. LEBMASOMIIM030 K 9BI3300 VMBOLA0YGdgdOL
3939bs, OHMIgEms doBsbos  BHY3z00L  Bgdmddgqdool F9dzocmgds  FgladwrgdgEos,
99335L9L Lobberdo GYyz00l 3mbigbEGHGMsE00l (BLC) dmbodm®mobyol gboom (Harari et al,,
2018)

39090 BoJBH™MMGdol  B9gImJdggdol  doMomoo  figomHmgdol  3obLyBM3zMOL
0bLEGHMMIGBGHO Fgboderms 0gml 0BMEHM39d0L MBIRIMEMBdJdOL sbserobo (Lin et al,
2003).

0690580  Byz0s  HoMdmygbowos mmbo  LEHdOMMO  0BMEGHM30m, OMIWYdIOE3
5m©YbMdM03 2obLOBEOZML 9J390Yd5MINds. GHY300L 0DMEHM39d0, 5GMIMGmO [mbgdoom
206, 207 s 208, ©5©0omdd@GH0em0o Homrdmdmdolss s dglsdsdobs doowgds, 238U, 235U
@5 232Th 0bBmEH™M3gd0L H505JGH0OHO ©sdolsh, bnwm 39305, s@GMIMGO fmboom
204, 56 56H0b M5@05gGH0IM0 [o®mBmTMmdol s MLYIMBL Aol 9989y, Moz FBoL LoliEgds
§oM8003835. Gyz00L J0M005©O {goOHml 0bBMEGHM3gdoL LodMs3wg 0;33egds 238U, 235U,
232Th @5 3Hyz00L 51530056 s Lohgol 3b396EGSELMb ghms (Kamenov & Gulson,
2014). Gygzo0b 899339000 Foboegdol 3353900l LEAMYHIgEM 3MHMEIBYdOL EOHML SO
bgds  0BMmEGH™M3gdol  3600369wm3560  ©@IgmBs  BMOJ30905@ @S 0BMEGHM™3gd0L
3905003960035, J0MH0M5I®, 07530306039 F5s6d0 sOLYdMEOl 0IbEHWMO MBRgd..
Lbgosbbgs HomBmmdols Bsboergdls dgladarms 3Jmbogl 4oblbgs390wo ,,0bMmEGHM3MEO
bgafgms”, 9. 0. ULbgoobbgs  mobsxsMm@Mds  BGHdOWH  0BMmEGHM3GOL  ImEOU.
565¢0BMOO  Igom©gdol  dWMEOMObEgwds 496300069050 205X MdGLS
0BMEM3900L  565¢0Bgdol  LODMLEBY.  BY300L  OBMEBHM3GOOL  AodMmYgbgds  bgds
Ubbgoolbgs  bEBIOMgdTo,  OMAMOOESS, 35y,  93MWMY0s,  LYYOLSPMOL  Jodos,
3600065¢0LEH035 o oMgdml 3040965 (Gwiazda & Smith, 2000) (Gulson, 2008) (Gulson
et al., 2012) (Swaringen et al., 2022).

Lolberdo 3Yz00lL 0bBMEHMINOHO F9ds0y)bermds ,,099330MIMO0M* goIMg3gds dolo
095600 (90)0ob, FqLodsdolo, 0BMGH™M3JIOL BMEOM™IJOOL  Fufogers Lobberls o
39090l 603m89gddo, 06030 H 56 3m3MEs3o0l  EMbyby,  BHYz00m
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9gb3mBoiEool 3m@GHabEomMo gommgdol ©oIbol WoM9gdMwo FgomEos. GHY300L
0BMEGHM3MNM0 3953030963 go0L  3mb3gBEos  9Mgdmdo  GYyzool 393039900l
Q3LObILOSMIOWHE BIOMOME 25dM0yYqbgds (Cheema et al., 2020) (Gulson, 2008) (Komdrek
et al., 2008), owdgs IFoMos dobo godmygbgds 3m3Mszool mbyby. sbgmo LsdmBsmls
9OM-90mM0 ool HoMmdmoygb Glorennec et al., 2010 -ol s Oulhote et al., 2011-ob
33939, Losg 125 gMsbao 853d30L Lolberol 60dwmdo odbs dglfogerowo, d53930L
LogMRo3bM3MIOM  IBHZOOL, LsgdsgolL, fywols s bosogol b0dmdgdmsb goms,
39965¢0Bs o0 Lolbedo 3Y300L Joosbo 3mbEgbEHME0s WS 3HY300L 0DMEHM3I9dOL
0565835MmEMOY. 33930l F99gdds h396s, MM d53939d0L 57%-1 Lobberdo GHYzo0L
3M6396GH®Ms30s 2.5 83y/-bg Fopswo 3dmbs s 35096 BHyz00m gJudmBogools
15933m fgotrm Fgdmbgzgzgdol 32%-9o gs8m3wobEs 0BMEM3WOO sbsgroBom. Oulhote
et al., 2011b -0l dog® BoBMYdIM 330093580, Lo J99bsE0BEs 45 MEOLWWO Joserol
Lobbero (3565 980), OHMIGEMs3 3HY300Ls S JOHMIoL IMBsBHYIMIO MHIMPOIOMdS
3Jmbsm, 508mBbs, O™ Lolberdo s0dMBIbowo HHY300l 0DBMEHM3JIOL MIbIBIMOMDS
Abaogbo 0gm 3996039956 3HY300L 0DMEHM3GOOL MbsBIMPMBILMD, MOMS3 OYOb.,
GO0d 399637995 3Yz30000  9Ju3mBoEgool  @MB0bBEHMOO  gomms.  Lobberdo  sl939
50dmBgboo  0ym  GHY300lL  JOHmdoGol d9d39wmds  Lobgugdegdosb. Fillion et
al.,(2014)-85> - 9gobfogers 156 0bMo@ol [3965s, bMbsgzmGHo] Lolbwo, GMmIgems
cxobol 9309l 3Jmbs 10 933/e-Bg domsero @yzool 3mbagb@Megos. 99 33930
5913365, MMA LogmBIEbM3OIOdM FBHZ39MO 0gm 3HY300L gJu3MBOEOOL JOOOMOSO Fyserm.
0935, Omam®3 Gulson et al., (2018) - o¢0bodbsgl, Fillion, et al (2014)-ol o9
Dommpabowo  Bmaoghm  3m9803096GL  9d3L  9MIMgomEmo (89w gdgero)
36003690md5 5, Jqledsdobo, od Fo®mdmoagbowo dmbsggdqdol Lobmmds LbygFgms.
BoGo®madmeo 330093990 bobl  Mbgsdl  dmbsigdms  9BoEroBoby s ©sdw)dsggdol
ddogMo o  Lyodgm  FgoMmEIOOL 530 GAIMASL  TgLodsdolo  baGolbols
3MBEOMEOoLS S 35¢0I300L IgNMEIdOL 993w9ds390000.
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O™ 650096009 Do, QO 0603obgmdo 3obobens AYzoob
3MbGHOHM@Ool/Imbo@mEMmobyol 30ma®msds. gl oL 999y, o3 390MST356530, MHMI

GYyzool 99933390 096%B0bol HTs69d0@b $dMM9doL dobgsgzs, Lolbdo @yzo0lL
3Mb39bB®s3gos  ®RYdM©s  M33go s  Logmiaberobsmgol  Lsdodo.  xsbsigol
L9gOH30LOL W HOMEMISEHMMOME JMbo3)dgdDY TYsMGOME0 FMmbodMEmObYOL 3Mmb3gBE0sd
d9L5dgdgo obss BHY300L B9gImJdggdol 9398 dymazo 35383900L godmzegbs s
doBbMdM030 063 9M396(30900L 2obbmGmE0gwgds (Dabrera et al., 2015) (Public Health
England, 2018, 2019, 2020, 2021, 2022) (Roberts et al., 2019). Log®msbagomdo dogdzmo
093609996 0G Mo 9bsBg30  go8m33wgmmo 0dbs 08 Jobbom, BT Qsdmgzobsm
AY300L i4oOHmgd0 s dImgbobsm Fsmo Mbgomgds (Oulhote et al., 2011). LogMsbygmdo
Lobgardfionm  306GHOMEol  LolEgdol  Bsdmyswrodgdol  3Mmaglo  ©s  §gommgdols
39dm3wabs ©59gb600g 9@o3s d0dobsdgmdes (Hivert et al., 2002) (Glorennec et al,,
2006) (Glorennec et al., 2010) (Glorennec et al., 2015) ( (Bot et al., 2011) (Oulhote, Bot,
Deguen, et al., 2011) (Pichery et al., 2011) (Glorennec et al., 2012) (Lucas et al., 2012)
(Oulhote et al., 2013) (Etchevers et al., 2014b) (Lucas et al., 2014) (Etchevers et al., 2015)
(Etchevers, Tertre, et al., 2015) @&ygz00L §goOHmgool 2oblobwg®ms  0BmEHM3gdoL
0565835MmEMO0L  Igm©om [o®Bs3HJdom ©ogbdots LogMmsbagml 853839000 GHYy3z00L
B90md899gd0L  3OHMdE9dol Imy35609d580, J39Ybols FoLGHsdom. 5dy3500 doymdol
5M5MBYdMdOL  Ggdmbggzsdo,  @yzool  Hgdmddnggdol  3MMdmgdol  899306Mgd0L396
d0dsmmvemo bgdolidogMo 0b3HgM396300L 98397d@IOMdS 99D MEo 0dbgds, 30650056
56 56LYIMBL  0bRMOTs305 0ol Tgbobgd, vy Byzool Lb3ssLlb3s [gormgdowsb
OMIgos  99sMgdomo Ngcdem  36003bgermgzsbo,  8530390%g  Bgdmddgqdol
035 LYBOOLO.
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2.3. 33¢930L 39gMEOMEMYO0S

2.3.1 LsBMPSEMYPIM0Z0 X 9BE330L 0bEYMZ96300L TgxzsLgdolsmz0L

LOBMYPSEOMIIM030  Xobs330m0  0b6BHYM39630900,  MMIgEoi  FobbmO0gE©s
Lobgardfiogzmdo  IM35¢0bOIOGHMOMEO  JeslGHIMMEo ,33939-2018%-0l F9392,
3ob30bowgm,  MMaMOE  MmOgBS30560  0b6FHYM396305, MMl 306039 9BOI39©
dog0hbogm  figMowmdomo  3mINbozesos  ,33e939-2018%-0l  dmbsfowg  ds333900L
X obgdmsb, bmwm dgmeg gBods d030Pbogm 2019 Herol ©s9350gdsMs SO
399m3wabols s B3M0bobaols Lobgwdfonm 3OHMyMdsdo (LsdmegzmMdM EOEYIBOWGds
#693, 2018 {erob 31 ©93990960) dmbsfoergmds.

3099960353095 »33¢935 -2018%-0l dmbsffoang 35383900 MK sbYdMH

»330935-2018%-0l 899930l SBseoBol  Logmdgzganbyg, ®mAgedssg Bh39bs, G™I
299m33WgMo 353939006 (n=1578) 41%-0ob Lobbdo GHYz00lL  3MbEgbGH®SE0s

509953H90Mms 5933/ -BYg, LEHBMYIOMIOM03 X 6330000 PMBOLJ0YdJOO H0YJADS.

3000m, ,330935-2018%-0L  gz9ges IMbsforgl 2o9aBegbs Logmdnbozsgom Fgmoro,
dgdog 0000009dwo 0ym GHYzo0l 3mb39bG®Ms300l mby 853830l Lolberdo s
d9L50530b0 339000 s LYTYEOEODM M93mT9bEI30900. Lo3MIMbozsgom Fgmowgdo
099998539090  0gbs 55350000500  3MBEHOMMEoL  ghHmzbmwo  396@®OL, sdgmozol
©593500905mMd  3MBEGMM@OL 395GHMGd0Ls s 9gImEMmOlL Mbogzgdlo@gBol gdudgMEGHgdol
d0g6. Logmadmbozsgom (gMowdo gobdsmEGHadme odbs GHygzool Tgbsderm  (ysmgdo,
5009Mowo odbs Gyz000 0b@MJbozsgool Lod3dGHmIgdo s BsIMYsw0dgd  0dbs
GY300L  9Ju3MmBoEool  Fglsd0MgdmsE  PobEIMYOIEo 33900000  (3SeEoydom,
6306005 s C 30353060 30IM0 1533900l F0Wgds) S LydgEOE0bM WMbolidogdgdo
(gbGowo 1).
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3b6oo 1: ,,33035-2018“-80 debos ffoen 853939006 3dcdendols ogols dofjexgdvryo
0bopt05 (300L5 @ 2939350 6 3eBYb@ (30900 AeR e S¢fgcd

do(imgdmeo 0bgm®ds3os

AY305 POYMBoMs©  dmddggdl 053930l  3Mmabo@G0ME  MBsGdLS s  Logerols
MBs®BY. BHYz05L dglodewms 939 3Jmbgl Ao3egbs 0538930l (39399, DML s
0639 9dGH¥906 2956300056935Dg.

Y300l Hydmddngdols doMmomso Lod3Emagdos: LHageol MbsMol odzgomgds, Mo
259m0bsEgds 0639w gdGH«yswEmo Jgx3sLgdol BHglBgdol IO JMwgdom; BOHOLS
@5 396300056900l F9BOM©35, YIMOELIOOLs @S 3MbEIBEBHGMIE00L  3OMdEgdgdo,
393Y39gool 3OHMdEGINO0, IOIWO 53509F00)M0 LMD, 3MMOEObsools ©s
943930000 36OHMd9dgd0, 3039M5JEH0IOMDS.

39350056 5353306 d Mo M93mIgbrsgogdo

003038 Mbs  F99HBMEML  3mds  Lomgdegmeb  (sqowroms©,  89mgdoo
B9300900L  56583H9x3900),  MYYMEIMHIO®  E0BBML/dBMm  bgwgdo s
39M9EbMmm 853930L LEMHTSIMYdO. 80530900 YMIMHOOWIDS, BT ™MJ39gbl dogdzL 56
3Jmbgl §3mds  3mbIgEHO3ME  LFMegdgdMsb. 35383900 o6 0y3zbgb SbemUL
15989690 @S LoMYIMBEHM LHFMToMmGIMSD, 56 dmfomm 1539301 MobPILMGOOM.
90593090 45 M9gds, MM 35333900 56 093696 Bogogloy®gEgdol Losbermagl, slg39
56 3Jmbgom dgbgds 60596, 09 960L LodSEgds, 853338 Mbs 3Jmboqgls
139(305M0 LM 3085 96 06T5TM BosbOL 6 bol Bg30MHBY.

339055056 ©3353806HYdMEo Hg3mIgbs30gd0

393090  30IM 153390l 2o8mod3l  BYz0s  MmMysboBIoIb.  3se30dom
90@M0 15339005: Mg S MIOL 3MMPYIBHI00 (853 0MYMOGHO s Y39wo), (3569
ROOEM3560  dMbGHbgMEo.  slg3g 9396 Mos  Foom® 35 E30dom
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399000900 15533900, MHMAMOOE sMOL: Lemosl Mdg, GMmzYy, BmOmMmbeol {3960,
3MbLMZ30609d9wo MEsYMW0o s LyMobo.

3005 mM560Dddo byl ¢dwols Gyzool Fgfmazsl. 6306000 doEIMO 15339000:
93wg Homgwo bmdEo, bowol Boo, 8550005, 8530 Je0s30 s BsdoBo, ermdom
@5 mUb3o.

s1939  693m39badMEos,  Boomm  M306000  AYFPOMGIMWO  3OMOYIE9dO0,
3590005, 329M0 @S F53560Mbo.

30353060 C byl mHgmdl M3060L dgfimgzsls memsbobddo. C 3039806000 dosG0s:
RMOOMbIE0, 4MJ035360Y3H0, 3030, Jo0fy30, gz, 3500EMMO, 35MEGHMBOO S 5.9.

0v) 0530306  Lobberdo  Bygool  899339emds 909G JdMm©s  533p/w0-b,
693996 gdmwo oym, 8090500500  3905GHMOLIMZ0L, BODBOIMOO ©s FMbydM030
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SAS 64 BIT WIN.

-24-



2.3.2. §y300l Bgdmgdgogdol {ys®mgdols gsdm3zegbs 0bmEm3m®o dgommpom

2.3.2.1. 39MBg30L FgmmEmema0s

Logo®mzggerm 99905 13 M9a00mbobogsb, Fomgsb ™mMo Ggyombo ™m3M306HgdMwO0s.
365350060 353MOM0 ,33w35-2018“ Bodo®m®s d4399bol 11 Mgyombdo s dslido
Bo®ronaro oym 1578 853930 2-q0sb 7 {ersdy [6].

33e930L  896MBg30L  dgmmMmEMEmyool  d9Lsd)35390es©  4odMZMZOEgm 35333900
Lobbedo  @ygool  3mbiEgbEHMogool L5FNMOWM  SOHOMIYH0ZMWO s LOFMSE™

39M39G Moo 35839693 gd0.

mob  6gyombdo  (6F965, 2605, LoJYMIM-bgdm  135bgmo @S  0TYMHJO-MoFo-
wqahbdo) Lolberdo Gygzool 3mbagb@EHMogool Lsdwmsem aqmdgd®oro dsB3969d9wo
50935390ms 5 8p/w-b. 943t Mguombdo (Mdorolo, Jsbgmo, Iibgoms-dmosbgmo,
dos Jomomwo, s J3gdm Jodomeo)  Lolbbedo GYz00l 3mbi396GHMsE00L bydrmsem

39M39@ Moo 35839698900 ogm 5932/w-bg bs3zergdo.

33493580 Bs®mgzgol 3Go@gMowdgdo

0d 0930069800, bssz (H9300U bsdwpserm 89209900 Gs6396989¢w0 5 838/c0¢7-Bg
a0 oyea:

® 99mBgm 0465 ®s0mbo, v Lolbdo 39300l 390339wMdOL M0G0 o 56

39M39G 0990 15FMSM 509853HJOMS 10 332/-U;
® oMy  dgMBgme  MHsombdo  d53030 Boommew  0dbs  33wg3sd0, v
365350060353 MO0 ,33w35-2018“-do dol Lobberdo Gygzool 9d339wMdS

509953 90ms 10932/0w-bg.

0d 6930069800, bssz 99300U bsdwpserm 89209900 0s6396989¢r0 5 §38/c0¢m-Bg
63307980 oye:

-25.-



® oMM Mga0mbdo (Jsbgmo, 93bgms-0000569m0, FoEs JoONEo ©s J399m
JoOmo 51939 BodEbg-xo35b900) Bsombo FgMbgrer 0dbs, o Lolbendo Eyzool
3063965300l 49mAgEHM0ME0 56 5(00TgBH03ME0 LYTVPM 509G JOM©S 5
033/ -Us;

® oMY JgMBge Gs0mbdo 053830 dgMBgme 0dbs, vy dols Lolberdo GHygzo0l

3M6396GH®M5305 509dsGHdmes 10 83/e-U.

0 Gs0mbdo 85303900l  Lolbedo  FHYzo0lL  3MmbEIbGH®sE00l  gmagEHHmomwo  sb
500m393H03990 LYFSWM 5 933/W-Bg b530g00 0gm, MI3S 56 0gm 353330, GMIOL

Lobbedoi GY3z00L 3mb639bEGH®Ms30s 10 932/w-b 509953 gdMs, 5O 0ym 33193530
BoGormeo.

33093500 B36G0230L 05959980000 3068980:

®  M50mbo, LysE 853339001 Lolbdo Gyzool 3mbaabEMsgool sGM0MAgE03MIEo
56 29M393O0o bodmewm 5 933/w-bg b53wgdo 0ogm, bmerm HEoboemo
9mb5(399900L  sbsewobo 5396905, GMI bosogdo  BHyzool 33mb3EIbEGHMoE0s
509953H90MS BOZOMIO OLEAZ90L, sgmo Mo0Mmbo Bs®oo 0dbs 33cng3580
00 ©s533900m, ©MmI 0m0dgdbgdms 853330, GMIwol Lolbwdog Y300l
3063965305 509353 90Mm©s 10 83p/-Us;

® ) 9 30MMBS 56 LEOEWWOJOMPD, Jb M30MbO 56 0gm JgMBgMwo 33¢930L5M30b.

-26-



3b®owo 4: 3063900 J9MBYMEo My0mbgdo s M0Mmbgdo

6930mbo 650060 20212 3495 fiewols Lolbendo #ggools Lobbemdo Gygools 3mbsgbBmsgool
3M3MES3E0d 3Mb6396@®5300L Lsdrmsem Lsdomogm ggmdgE®mommo (939/cen)
560008)B03wo (33y/w)
RY SON boyem 26700 17.5 15.4
53565 bgagsbsm®o 52700 13.6 11.9
RY SON JmdMgoo 71300 12.2 12.1
53565 90bg30 14900 17.3 15.0
3605 Beabo@om®o 17700 12.3 9.6
3005 @wsbBbrmo 29700 11.2 9.4
0896mgmo BoLEBIRMbO 54700 10.7 9.1
0dgMgmo F0o006 37900 14.5 10.8
00996900 AYodo 17500 115 7.7
15589 MgEom 50585 19300 15.1 12.1
L539aMgerm BbmOM{ym 21200 10.3 9.4
Lsdby 500960 16000 5.7 5.0
Lsd3by sbsangoby 39300 5.2 42

2 8¢9 Gaob debobayebs (naobydobs @ 030083 (B 359Foms69d9d0l dobgE@oos https://www.geostat.ge/en/modules/categories/41/population;
{3@Ds 2022 feob 6 03c0ll

-27-


https://www.geostat.ge/en/modules/categories/41/population

Ls9by sL30bds 10600 8.0 5.7
d399m Js®ogro Do zs 19700 16.8 16.8
adgbgoms- 45Bd90 3800 5.8 5.5
30056gmo
adgbgoms- 005690 10200 9.3 6.3
300569000
693006900 6055330 Byz300L IMBd>EHgdYo
0999333903000
J399m JoGogwo 2900560 79800
9399 JoGorgro do6bgMo 107700
J399m JoGorgo dmebolio 56000 503 9O d5393L o6 3Jmbs >1003y/en
J390m JsGorgro ©0dsbolo 20900 303 9O d5393L o6 3Jmbs >10033/
356900 ©9OMBOLFYSOH™ 20500 563 960 15393L 56 3Jmbos >1008 3/
0dgGgmo Lobbgey 34500

-28-



2.3.2.2.. 35699ml 609mTdgdol segdols Igmmoo
Bosgsao

6050 5090 0g65, HMamO 3 0MbEHB0OH/0500sb, LosE MR IBYOL Im3gsgm bogo
@5 ¥mbEbgMwo, Y39 8500OB/Lomsdsdm ImMgbosb, MMIGEMbs3 053331 593
d9bgds (053030 35350MdL).  5©0JOOL 5YOGIO A5BOLIBOZIMS 0bEYMZ30ML 3gMom©Jdo.
3bemgdom, 200 2580 605oa0 0465 FMAMMIZOMWO MOMMIMWO SPYOEOEID
d9bsbmem  0dbs Mo 5ROl bossaol Bodmdo  Fgggdms  Modgbody
56M3Mo d9mBgmwo 10-20-36580560 bodmdoligsb.

bbgeo

©obmgdom, 2-3 M0 g439wobg dgBo© dmbdocmgdmo bbgwols bodmdo odbs
50900 (350 HO  MomEabmds 9 bBodmdo) s LYbgwgdol FmbIsMgdsby
300bz5M0 0dbs d93Lgdo. SJdIMwo 50dMIgdo FMOEO3WS, OMAMOEG (3903
bbgegdl, s1939 - LYY gdol BotrgaL. LMbgegdo FmmogLgdme 0dbs 3eslBozm®
396300 B03-Bs9393H0m.

Ay

o3bemgdom, 10-50 e Mdg 04bs dmaMmz0eo 50 de-056, GHYz00LEsb ™Moz30LMaGswW,
3obGH03MNO  BHvdg0do. Mmxsbosb s0gdMw 0dbs ol ®dg, oz 0bGHIM30ML ML
3Jmbsom.

figowwo
39980 EH530 fiyerols 10-50 g 5090 0dbs 306830600 FgOMPOM s JGMmM30M

0465 10-50 9¢-056 $g300L256 o30LMGs 3esliGdobol GHvd9ddo. mv) mxsbdo oym

5 3HYMbsBH0Mo [yeol Fysmm, figoero 50 m35:30000053 500gl  (og. L3ms, dowo,
beREEoL Hgorm s.5.9).

-29.-



Lsbewols d¢gg®o

Lobeool 8339600 s0gdwe odbs ,Ghost Wipes® g0dmygbgdom, 10x10 1O 3esliGozwyeo
GH993egBHol  99839gmdoo> (Environmental Express, Charleston, USA). 8@&36M0l ygggws
603x80 5090 0465  BY30MGB0D  (Fop: BIBXMOL MRS, MMM,  J5MBPOL
©9053060).  MomMgMwo bodNdo Bsgdme 0dbs 3ow3g 3eolGozol 350300 Bod-
B5939BH0.

BJzowo

10-20 36 beMHdeol s Lodobol BJ300 FMmAGMZO 0dbs MR IHBYOOWID (Gow-(35¢39
@5 35390 0465 3eslio3zob 396300 B03-Bsd39E0m.

Lo®gdsgols bodmdo

Lo®g0530L 6033900 50O 0dbs 08 F90mbzg35d0, 0¢) Lowgdsgo oym sx133d3bowo,

539bowo/yo@gbowo 56 sdgM oo s dgbsdwrm ogm, ™A 053936 3dmbmes dgbgds.
bo0905303 91939 8M53LS 3¢ELBH0ZNO 356380 D03-BD39EHOM.

Bso

51939 9MmAMM3s 3-4 3M5d0 bbzoolibzs G030l Bso, HMIgulsg 853030 1393, BrrRYME 3
dobob;, 55939 353930l 96 fmboo d9dqboro s Mmoozl 3EsliG03ME 356300 Bo3-
Bs339@ 0.

W3dMMSGHMOH00  365¢0Dol Bolio@e®mgdeo 603dmdgdo aoaBHsgboero odbs oo
060396900l X 96IMMJMdOL MLsROMBMYGdOL Losagb@mdo (Unitied Kindgom Health
Security Agency), bmwam bosogols ©@s 93360l 60dMdgdo  gogBogboe  odbos
0603H96900L 39MEXMYOMMO 330939000 LodLobm@do (British Geological Survey).

-30-



y439ws bodmdo s0gdmw 0dbs 9HMX IO 3sliB03MMO  GY300LYb MogolyRswo
3Mm3%om, dgbsbmem 0dbs (390039 3WsbBH03MMO BY300LYb M930LTBIE 3ElEG0IMO
(930U 1539¢305b6) 356300, FIMH, (303 SQYOWSL.

2.3.2.3. biggeng LsFMBsmgdol EmyolGH03s
30mGHMMo  33¢0930L boggang LsdMTomgdol gobbmeMogmgdsdo BsGmmmwgdo 0y3bgb
©553500g05MS 3MbEGHOMOL gMm3699mo 396G0L MsbsddMMAgdo (LsbDMYPsMYdIMH0Z0

X9605(330L 139305 0lE YO0, 9300JIOMEMYGB0, FoMIIML (330L B3Y30OLEHIOO0) S
RJOMEHMI0L3HJd0, 058300l LB MBdOL 3530300 LY35TYMBRME.

Rg0MEGMIoLEGHJIOL  35UboldyJIWMds  0ymlb  LoLbOL 5090y, bemem  Fobsbfom
390053D5g9d0 Q553500900 96H™3bmwo 395GHM0L 0565996M:MmIgdols
35Lbolidggdemds  0ym  MHg3MbEgbGHYOOL  odm3ombzs  @s  goMgdml  Lobxgdol
9926003905, 0939 Fomo  3sbbolidygdermds ogm  Lolbol 65odMIgool  A9EbS
593509055 3MBBHOMEOl  DBMbsM®  ©05abMLGH0IMNG  sdMOIGHMOHOgOLS
@500l 396@G®T0. beaewm - 45693mL LobxgOOL Q5GBS 99350 YdsMs 3MbEGMEOL
96H™36mw 396@3®30, mdoolido.

Log9eg LMol  BYELIBYO3gMdL  MPg3s  Loggwg  Lodmdsmgdol  dgbgxgco,
Gdgo3 59mfdgds 3mgdol @oES6oL LoLbmMgl y39ws BodMBLY S 3J0MbZIMDBY.

1. 33930l dmbsfjogrolismzgols Lsogb@ono353om bmdmol dobo3gds

33w930L  dmbsfoobsmzols godmygbgd o ogm 0go39  Ls0IbEH0B0ZsE0Mm BmIgko,

Go3g 009603y 96535¢00b035GHMOMWO  JWsbBHIOMIo  33¢0g30L  OML. SO
dopamdoom dglodwrgdgero  ogm  33e0g30L  dmbsfowol  3mbo3gdgdol  s35300609ds
»3302939-2018“-0ls Imbs393q0msb.

2. ©m3mM996¢39d0, GmIgeoa 03lgdm©s 39¢ols Ml

-31-



- 6H9L3MmbgbEOL LEOBFMOT>30M FMOMEIWO — OHMIYELSE B53d30L
99d9w0/dmd3¢w0/89w9MH39 M3000Mmb 3000bMdES b 300mbogzEs
0b@9M307960;

- 056bdMdoL BMEOTs — HMIELYE 096bTMdOL Jgdmbgzgzsdo bawl sfgems 3538300
ddmd90/dmazwqwr0/39w96H39;

- 30mbgoM0 — 03190Ms 0bEHIM309M0L JogM;

- 396990 LobxgdOL SVOHOEH30L BMEOTS — 03L9dMPS 0bEHYMHZ30mgMOL Joge,
M350 ME 300030L OHML 56 MmzoLdo EIdMHBJdOLMIBSZ].

3. 30030l 8cmdbogds

wdmogom 30H0E3g bgdms 853930L IMdYmsb/dmIZ3E g ™eb/dgmMzglmsb
GIWIBRMbom ©35300609ds, 33¢0g30L F0BbYdOLS O 5FM(356gdOL oEbmds s Fomo
056b3Md0L G9000b393500 30D0EOL MIMOELS S BosMNBY Fgmsbbdgds.

boggarg  Lsdwdomgdo  3MmMHEoboMdwo  ogm  Lobgwwdfoxnm  3GMAGMmsTolL
593H03090m5b.

0y) 33wg3sdo JgMBgmero 8539301  (3HYz305Bg Lobberols dgdmfdgds 9dmbzgmos
Lobgedfogm  3OmyMmsdol BoMaeqddo o930  59dEH03mdgdL, 0bEIM30099M0L
30030 bMOE09gwEIdMEs Lobgudfoxnm 3MMAEMmsdsdo BsGME Bwgdm@MIol@Ls
@5 39005GHMMb 9OHMo©.

4. Lolbgrols 6odMTols GHGMIBL3MOEHOMYDdS

Lolberol 603mdol s©gdol 8999y bIIMEs Fom0 GHMBLEMOEHOMGS 935 JOIMS
3m6GOMEoby s LBobBMYsMgdmHozo  XsbIOMIwMdOL  gMm3bmwo  396¢®0L
WdMMSEGHMMH09ddo. MdoEroldo, 35bgmdo, dEbgme-8m0sbgmdo, J399m JoMomls o
dos  JoOomdo  s0gdmwo  603Mdgdo  doEomEs  RSMOL  396@GH®To,  bmem
Logom39geml  sbsMBgbo  Mgu0mbadosb Lolbwol 608mdgdo  goo@sbow odbs
J9050L0bs s 35090l BMBsE MO OsPDMUBE0ZMO IdMESEHMOH0JdTO0.

-32-



2.3.2.4 LBsBobEogM®o Fgmmoo

AYz00L  9JudmboiEool  Hgomrmgdol  sloagbs, 053930l  Lolberols 0BmEHM3MOHO
RBOOEMOS  9oM©s 8530301 Losbmzmadgen  gocmgdmdo  sMgdmwo  60dxdgdol
0BMEHM3MO BoOEMOSL. LoLbELs s 3MmBHIBEoMO BHY300L 9gudmboEool Fysmrmadl
dmOHob  03U905MdS  dg3sls  BHY300L 0BMEHM30L BIOMOJdOL  FgIMGIOm.
BMEOMIYOOL  FmEOIoMGds dmbs GHYzoolb 4 Pb 0bmEHM3gdolgeb  (2%Pb/27Pb),
(2%8Pb/2%Pb), (2%Pb/2*Pb), (*’Pb/2%Pb), (¥’Pb/?*Pb), (**Pb/?*Pb) o 35dmom3s¢0s 35000
LoMHIMbMgdol  0bFHgM3so. 8935090  LEMFIMBMgdIOl  0bEHIMZogdL  FmMob
39OBMZS. Y300l 9JudMBoEool  fgomm BoBbgme 0dbs 2o6gdml ol Bog@meo,
IOl 0BMGHM39d0L  BoOEOMdOL  LoMFdMbmgdol 0b@gMzowo  339ms 8538300
Lobberdo sdmBgboo #yz00l 0BMEHM39d0L Bormdol LyMdmbmgdols 0b@Egmzswml.

ol 3M0d0bsgommo Bsd@mmgdo

59 33930L5m30L B396 go8m309gbgm BEbyo 3936096900l FoEAMTs S JoTM3MZsWgm
0L 3Mm0d0bs30Io FodB Mo J989H0 BMOIMEO00):
DF = CV/rSD

Loog CV: 90690mb  RodGHmMgdol  dmeol  0bmGHM3gdoL  BoMmEMdOL 35005300l
309803096@05 9OM0 s 08539 MKIBOEIL 5N F569IML Lobxgdl ImEOL s 1SD:
BIOOMIOMO BEBBIOEGH™MWO goobs (bodwgsem). DF 250mg3m3zsgm 00mMmgwyero
053030bm30L, Mol d9009yo3 3odmomgzgos  DF-ol  aobsfoengds  9d3bogg
R9MMO0LIM30L. DF-gd0l Lydrswm oym ghmbg d9B0 Y39ws FoMmEOMIOLIMZ0L, M3
603bs3L 0oL, BMI 58 993bos6 Bgdoldogmo Jgodwrgdms Ymzowogm gsdmygbgdmwo
Lobbgrols s 496M9dmb 6oddgdl IOl 3538060l 25TMBs33K935C.

-33-



@b6oce 5: @b30dobs 300 oPpJEHIPd0 (390390 05303900l FgdobzglzsTo  gopdeds
Lobxnddo s BB gboEy3z00l (Pb) oTEBLY @ 353d30L Lolbedo s BeBgborDTEBL el

RolafodoBagonero Gronhbe 5mEgbmds  Lsdrsenem bob@stoaeo 306005¢ny@o dsglsodagrmeo
(DF) 353bGS
DF1 (2%Pb/*"Pb) 36 3.5 1.8 1.3 10.7
DF2 (28Pb/>¢Pb) 36 2.7 1.0 1.2 5.8
DF3 (2%8Pb/>“Pb) 36 2.8 1.6 1.0 6.9
DF4 (27Pb/*“Pb) 36 6.1 2.2 29 12.4
DF5 (27Pb/*“Pb) 36 2.0 1.9 0.5 10.2
DF6 (*Pb/2*Pb) 36 4.4 2.1 2.2 13.2

2.3.6. 900030 L5300bgdO
boggwg  Boddomqgdol  Po@oMgdsdg 331930l TJDMEMEMA0S  obbowe  0dbs
Q©5935005Md  3MBGHMMEOLS s LEBMYSMGIM030  KIBIOMGWMOOL  gHM3bMwo

395GH®0L 90030L 3mdolools Joge. 33¢g35 s0fYm FbMem@ sl 989, Mo3 BoMGOYIEL
0965 ©0509g00m0 sL333bs. (0b. sbsmmo 1).

90030L 3m3oLosDY s1939 Pobbowem 0dbs Lobgdform 3OMYMHB0EI6 STMPYdMO
9mbs399ms 05BOL s34 ds3900L 3OMMGHMIMEO0. d5DsBY dmTomds 0Hym sl 989y,
o3 30090 0465 YO0 L3365 (IBsGIMO 2).

2.4. L5BMYPSOMIIN0Z30 R IB(330L 06EIM396309d0L 33eg30L Fggagd0
Lobgardfionm 36MHMyMsdol dmbs3gdms 35BS, GMIgoiE sdmwgde odbs 2020 ool

306390 0563601 dAMI>M9gMd0m, T9390M©s 423 35333096, MMIgEms 38%-b (160
05393L) dbMEMm© gOHmbge 3Jmbs Bo@o®mgdeo $HYz0bg GHLEGH0MYOS Lobgerdfonm
3M026M590L BoMRwgddo, 41%-b (175 35393L) - mOXgM, 19%0L - (80 85303L) Lodx g o

-34-



1.9%-b (8 85333L) - MmbxgM. 353d3900L M9g0MmbmEo 2sbsHowgds dgeygmds 9
0539300096 (4390 Jo®m0) 99 B53035800 (3)M00).

Logpom 1: bobgedfoog36rpddsdo debsfoen 423 8539300 naochogo 4sbsfoeds
120

100

(o]
o

Pel
Q
2 57
g 60 56
&
€ 38
40
23
) - e %
B B
Q Q Q Q Q & © )
S & » S 3 ¢
B & & @@éi & e % %‘D@
N ‘b& éb 3%3 ¢ %85‘0
&3’ “bo& A
N
S
693006900

-35-



366D 6: Lo bgedfogm3erpndsdo deboffoey 423 B53930L 2o65Hoends Lolbedo Eygzool
3DB396¢ (300L EPLEPEPdOL XYEB EDOLS @ 39FDe®L dobgeERO

2019 fgwo | dmbsfoemgmds | HobGHomgdo | GgbEGomgdMEos 9HNBY dg¢o©
Lob. 3OMAMsTsdo | & gPmbgwn 30639090 OMEOM
ALGHOMYdS ALGH0MGdS

5230L3™ 364 108 256 0

199 E9gddgeo 179 0 1 100
Mg@Gmddgemo 50 0 2 43
bmgddgeo 109 42 4 50
93999960 80 10 0 70
Loy - 160 263 263

LEAOGOLAHOIMMTS  9boeoBTs  9B396s Lolbedo GHyzo0l 3mbEgbEHMsgool F9dzocmgds

»33935-2018“-Ls (89056wGm0o 583969090 9.6. 933/) s Labgedfogm 3OMmaMsdsdo

B30l OMOoLsM30L, 2019 Ferols sa30LEM (Agosbydo dsBz96909wo 7.1. 93y/w),

21939  »33w939-2018%-Ls s  Lobgwdfoxzm  3HMyMsdsdo  daem  sbsEroBl  FmMob

(890005660 3583969090 6.8). 35 LobgIFogBM 3HMYMHTOL BoMRYWGdTo 30639

@5 3™ 5650oBL FOOL bGoEOLE03MMO© LoMHIMbM 33w0Egds 56 0gbs bsB3969d0

(gbOoo 7).

3660 7: Lobbedo ¢ygz00L 3ebEnbEd 300l g b 35639693¢nd0

33w935-2018 LsbgEEIFoRM 3OrIMYM5TS
M9ga0mbo # 0900bs [25%-  # bagoLbB™ 2019 # DM 3300939
/30’
Lo 423 | 9.6[6.8—-14.1] | 364 | 7.1[46-11.1] | 315 | 6.8[4.3-10.6]

? 335030wWmdmGolo 3586930l ©0s3s%BMBO

-36-



Ry MO 9 | 110 [73-198]| 84 | 94[65-151] | 79 | 10.2[6.8—-16.4]
3600 99 11.0 [8.6-15.8] 91 8.7 6.6 -12.0] 83 | 8.8[5.7-11.8]
099690 56 | 9.3[6.7-13.5] 52 5.5[4.2-9.1] 44 | 6.8[45-10.1]
39bgoo 15 6.5[5.3-9.1] 11 4.0 [3.0-7.0] 5 2.9[2.0-3.2]
dgbgoms 18 7.7 [5.9-11.0] 11 5.1[4.6-6.9] 16 4.1[2.9-7.6]
J390m 9 6.8 [5.6 - 8.2] 8 4.6 [4.1-5.5] 3 4.9[3.1-9.8]
JoGoo

Bodgacgem 57 | 9.4[7.4-125] 53 6.2 [4.4-8.5] 41 6.6 [4.3 -8.0]
Lodsbg 12 | 8.3[6.1-15.4] 6 97[45-16.0] | 10 | 7.5[4.1-10.9]
X 935b9gm0

doos Johoeo| 38 7.9 [5.9-10.0] 29 4.2 (3.1 -5.0] 23 4.7 (3.2 -6.8]
0d0obo 23 | 83[6.3-10.8] 19 5.2[3.9-9.6] 11 6.9 [5.3-9.2]

Lolberdo GY300l 3m6:396GH O30l 890306905 LESEGOLEH03MMs© La®(jdwmbms (P<0.001),

OMAMO3 2939 - @oLLgWgmo  LodsGmggermdo  (gbMowo  8).

Logo®mzgerml mMogg bsfoendo 9930Mgds 1930 860d3bgwm3zs60s ,3300935-2018-bo

503Mbo3Egm,

@5 Lobgwdfiogm 3MMmaMsdol BsMRwgddo demem 33wg3sL dmMol, 3009 3OHMYMsT5T0
Bo@30L ImdgbEdo BoBo®mgdwer 33¢935L Im®ol (3bMogo 7).

-37 -



3HOoo 8. 3560599BHM0L 9535193900 S B 353800930 LEBSEHOLEH03S.

39609990 35059 OH0 MJaMglool Imgwo

d9ga0 UGsbstEGHmo t 360036g9qmmds  Pr> |t|
9930m0s

0639MLy3GHo 2.4 0.08 29.05 <.0001

50dMbogEgmo -0.22 0.12 -1.85 0.0641

50353 gm0*5330LE MU -0.52 0.04 -11.30 <.0001
33LJ3°

503MbO3EXGNO DM -0.56 0.05 -12.13 <.0001
33J3°

Q5LO3EGN0*530LEH MU -0.29 0.03 -11.62 <.0001
33LJ3°

5LO3EYNO DM -0.33 0.03 -13.03 <.0001
33J3°

AYzooL  §gommgdol 0bmEGHM3MMHO  IgOMmPOom  sLYEYJbo©  Loggwrg  Loddomgdo

(0b5390900L  FMaMM™39ds)  Bo@IMIS

2019 Hool  Bmgddmosb 2020  {ierols

0909MH3wsdY. dmbs(399980 g™z MG 9Bs35. 2019 Farol bmgddgM-©939dd96ado

306390 939308 O™ JgogLem J0Mb3M0 s gaMm3Es Y39gws bodmdo, B30l s

Bos@ogol B08M3gdol gotms. Loggarg Losdmdosmgdol dgmeg g@s3ol MmUL, 2020 Herol

056356-10909M35¢d0, 8926M305 IEH3M0LS s B0sIROL B0BMTgdo. Lodmemm dgMbBg3zoL

65369030 9900Mm©s 36 353030, LyJsOMZge ML 30000 MJR0MbOoIL (LYOsMo 2)

-38 -



Logpom. 2 960689300 gqeptd oo gobsHoends (N=36)

Racha-Lechkumi
and Kvemo Svaneti

Occupied Territories

A

Kvemo Kartli

Number of children per region
e 2

N 0 s

0 25 50 100 150 200

Km

=
purS

05393990l 30600 Sb530 0gm 3 g, dsduodmdo - 11 Hgwo, Lodmsm sbs3o 3o - 7
9o (339MEGH0@®INOOLO  godbg30L  os3sbmbo 4 -8 fgwo). ™mEImYd3LdgEo
0539300096 19 (53%) oym do3o s 17 (47%) amam. by 5090w 0dbs 14 bbgoalibgo
Godol 528 bBodwdo. 99-9 @EbGowdo dmEgdmwos sMgdwo  60dMdgdol  FHo3dgool

3obofoemgds.

-39-




3b&0ro 9: 3592330m9-9¢m0 3569000 bobxgdol H3sc209bm8k030 3sbspoergds (N=528)

60dmdols Bodo s09Ms 50096dS
1 Lolbeo 36
2 33000 62
3996M0L 3300 36
bodobol gd3z0¢o 26
3 30bgogzméo 1
J300s
4 6dg Lobeool dy 15
5 3sbBowobo 1
6 Logds30 22
3969 2569dm 19
doos 2o6Mgdm 3
7 LSPgMOo 3oErsdo 6
8 J300s 2
L50535dm dmgsbo 1
9™ 1
9 Bosogo 60
0mbEHB0I6 50gdMo 31
9BMb 5©0gdMYo 26
b3MEol §HBMD sVYdMo 1
bbgs 1
10 bbge9gdo 136
©o3gdwo fomgeo fofjazs 13

-40-



Jobdo sxdmwo 16

m3bm bybgero 14

g300J0 Y3530Q0 13

©xLMYGOME0 530 30300 13

13560 Jsroo 11

Jmbsto 10

doMs 6

Loberols 5035 8

Lbgo 6

bmbBgEgdolL Bobggzgdo 20

foogwo fofszs (doosbo 6

dmbBHbIo)

11 Boo 31
12 1505358 16
3999099530 Lo >d5dM 12

3909000 LsmsdsT™ 4

13 Dgoco 48
390G MMmo (9o dmBoMoygds 17

396dm Fo, fyserm 23

b33m0l gHBMPD sVYdIMYo 7

Lbgo 1

14 933960 92
Lryem 528

-41-



Lobbgrols 603wdgdo sgdmw odbs 33eg35do BsOmmeo 36-39 853d30L956. Lolberdo
AYzo0L  3063396@G5300L  BobodoermEo  FsB39bgdgwo  oym 2.6 93y/, bmwm
dodLodosgrmMo 39.9 93/w0. Lsdmsgrm 353969090 30 - 12.5 (330b6G0wms dmMol

©0535Bmbo 8.3 93/ — 18.9 93y/wn). 99MHBgmeo 8533390056 bMmeErme 2-U 3Jmbs
Lobberdo Gyzool 3mbi3gbG®mo3os <5 83y/w-bg J390mm. 0mEMIg@E 0539380 (33%)

Lobberdo yzo00l 3mbi3gbBH®E0s 0gm 5 932/w-sb 10 83p/e-0g, bomgom 22 (61%)
05309300 - 10 93y/w-Bg dgBo. dombgoogo 0doby, ®md  Lobberdo  Gyzo0b
306396300l 358396909000 Fomoeo ogm, 35063 sxg0dbLoMmEs 933060905 d5383900L
81%-8o0 (n=29) 2018 (ol 965350006 O35GHMOM™  JasLGHIOME 3319300
9mb5(399980056 Fgotmgdom. 8993060930l dodbodoswrmeMo dsb39b90go ogm 15 93/
@5 30b0domemo - 0.9 93p/w. 9993060900l 8905699M0 J5B3969090 0ym 5.8 83/

(3306¢0@ms Mol os3sBmbo 8.6 933/ — 4.1 93y/w).
2.6. 35693ml 60dMTgdol s©FIMOEMdOMOo sbserobo

bbgargdol 60ddgdol sbseroBds sBg9bs, MMI  GHygzool 8993E39wmds HBL3IMIS©
5153390 3Mb396GHO305Dg Bgdmo (5 Tp/33), F0MOMSSE, 5GOL MEbm Lmbgedo (11
60380 14-5b, 78.6%), y30m9ge» yzs30do (7 60dxdo 13-sb 53.8%) s Lybgegdols
656939030 (13 20-sb 65.0%).

3o0mzombmo 36 mxsbosb, 32-0s5 (88.9%) owbodbs, @A 353930 Fodl LogMHonm
bBOHOIH, Foo FmOob, Lmbgergdoom J9bgargdwen s FIGEbos.

AY300L Mbg 509353H)0MES BOIMMEs® ILIZ9d 3MbEIBEGHME0SL LoMgds30L - 54%-
3o, bybgargdoL - 43%-30, Bossol - 25%-3o s dE3GOL bodmdgdol -10%-do. (gbOHowo
9).

2.7. 0b030©olL ©mbybg BHYz300L 0BMEMIYOO MsbsBIMPMIOL s65¢0Bo

060030019506 ©mbybg 3HY300L 0BMEHMINOHO RBoMOMOOL 565e0Bds 9B396s, MMI
bbgargdo SLMEOMEIOMES  LobbErol #HYz00L 899339 MdLMSE 85383900 72%-3o
(26/36), 93960 - 35393900L 53%-80 (19/36), bergm Lowgdsgo - 3533305 11%-3o (4/36).
05393990l  14%-do (5/36) 396 ©OR0bs d39830Mm 3930060 Fo6gdml  60ddgdol

-42-



0BMEHM3900L  M9bsBIMOMBLS s Lolberobash doMgdmE MsbsRsMMISL  JmMob
(gbGoo 10)

-43-



3b®ogo 10: Byggzool 3mb3gb@®mogos Lobbemls s s®gdmls bobyxgddo

60d«3d0 9Omgmo  Ggg®gBlgmo  # Boduydgdol Gacgbeds, 06 - dadl 39000560
1bO©O©Y 603980 (Y300l 3356B0dolo
390339035 509353)dS ©0535Dmbo
©sb58393L (n (%) [25%-75%]
Lolbero 333/ 5 36 34 (94.4) 26-39.9 12.5 (8.3 —18.9)
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0oMOME  259Mmygbgde  Lobgwrgdwgddo  sILEYIMGOL  BHY300L  sOBYIMBSLS o
3m39b3oMmo  Lobogoomm  3mbigbdHMozogdl 15339000,  MMAgwog  GHY300L
©90mddggdol ghm-9hmo  fysdms. dombgsgzs  0dolbs,  Mmd  89dpymdo
0639639530900, GMaMmOE IMLowmEbgymos, BsLosbo 0d69ds, GHYzo0l Bgdmddngdol
3mb@®mmdo  0639bG030s  3609369™m3s6  M3Mgdsl  0dergls; gl 3MbGHGMo,
d0M0M5©O©, FJ0ToODME0s SEOMGM  06E9JMO396(3000Dg Yz9wsDg Towswro  MHolgol
x315390d0 (World Health Organization, 2018) s 9m0o@3oglh  496M93ml  ©OE30000
3Mb6E®Mol Mmboldogdgdol oa9d3oLs s 2obbMMEOEIOL, MMAMOE 3wob3m®
3o6MHmM35LmMob 99000 3M0MMOEIGIE Wmbolidogdgdl (Gould, 2009). dombgszs
0dols, Mmd 53 3MHmEgLlLl bgwo bsfowmd®mog COVID-19-ob 930@9d0sd 8gdogms,

Lodoomggarmdo  aMdgegds Lobgwdfomm 36MHma@sds  GY300Lmob 393806900

963699000 3O:MdgIoL gosliv FOHIWH.

AYzooL  Hgomrmgdol MBO™m  BMUGHI©  AoBLEBO3ZMOL FoBbom, »IB0d369wMm3z569L0s
6599bo 0603053035, dom JmMob, Lobbwdo Eyzool 0BMEHM3IGOOL MsbsxgsMEMdOL
9b65¢0Bol s oMgdml Lobxgdol A5dmYgbads GHygzool 0d 3mbE3MgEWMwo figsHrmgdol
390mbo3gbs, MHMIO03 Y39wsbg O OHMEL SOV gAL  Lolbdo  GYz00L
3993390 ™d0L 8mds@gdsdo (Meyer et al., 2008). sbgoo doymdols 306HMmd9ddo, dglsderms
063 96M396300L 9939053905 3MB3OMgEHMEo Hgomml Fgd306M9d0L3906, o3 Tgloderms
39bUb3930JIMEIL  29MAMIROMWO  FHJOOGHMM0gdol  dobggzom (569  Lbgsolibgs
930mb30/Gs0mb3o 0gmlb Bbgsslibgs fysdm) s s1939 sBs3MdMm030 ™M) LME0SW IO
X37153900L dobggzoom (Oulhote, Bot, Poupon, et al., 2011d (Moodie & Evans, 2011).
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B3906 dmgzsbobgm Lolbedo GHyzo0l 899339emdol  8b60d3bgwmzsbo  FgdioMgdols
©M39996GH0M9ds  LogoMmzgeml  3060Hmdgddo  I9gscmqdom  bsbdmzwyg  3gMomobl
3968530™d5d0. gl godegds 30ghHgHmlb LsDMYPsMGDdMH030 XIB6OE30L MMR6M9dOL

9096 J39ysb6sdo gobbmGmEogwade dmge oy 3MMog@oe 0bEgm3963090L, dgool

©50bGHIMGLGOIOL  ZoGog®ms.  B3zgbo  ©s33003900m,  (BHYzo0L 99339 ™MdOL
3993060905 ©935300600090MEs 0639M396309d0L F9MGd0® ,,05ME03 XIBRL®, OMIgEo;3
dm0393s 06030 seE  [gMHowmdom ©s 39Mdse 303996035305  d0bsBY
3090390056 ghms 03 J39x3MRdo, MMIgwdog sx0JLoMYdMEo ogm Lobberdo
AY300L 3mb;396GOS300L Y39sBg Fomoeo m™bg. MBOM Idwszmo 06@gM396300 (35y.
Lobgwdfogm 3MHmyMsds, MMIgmog 9moEsgs 9Jodol golobxgsl) dodsGommeo oym
03039 05303909 ©s OMamO3 BsbL, 9ngJGHMOs© Fgobs@bBmbs Lolbewdo  ¢g3z00L
3903060900 999(339™ds,  Jobgszds  odobs,  ®md gl JgLodrms
©™39996GH0M9dMwo ogml dbmerm@ bobdmzemg ™ol 96353wmdsdo. 8353839000
Lobberdo @yzool 3mb63bEGHMs30ol dmbo@m®mobyo 4Mdgwrgds s ol »YBOHb3zgwymals
Lobberdo Gygzo0L 89933900l F985Lgdol FglodergdErmdsls 053839008 MBGMM 9@
(omobmdsdo, MBOMm  bsbayMdwogzo  ©@OMOL  Ao63s3crmdsdo.  SLgMO  5bsEODBO
L3O gdsls  a35dg3l,  9b3sbMO0gmmm 08  36093bgermzsb0  49bLbZs390900L
dmboBmemobao, ®o3g  90dmBbs  B39BL 331093500, 396MdME,  IBOJLOMYOMEOS
3oblbgoggds  Lolbwdo  GHY3z00l  F98339wMdoL  3MHMdEgol  36935¢9bEHWOMdOL
035¢0LOBOOLOM, LBOJoMMZG ML OBOZEY0D S SVTMBOZEGD M90MbgdL FmMob. 3
d9000bg935d0 98 ggMaMex0MEo  goblibgzszgdols dobgbo i3bmdos, 0LY3g, GMmAMO;
Lodomgganmdo 85383980Lm30L M306MsGglo 3HY300L Fystmgdo. GHyzool HBgdmddggdol

Dgomgdols  godmgzargbs  a5odfiyzgBHos 03 9330390 90gdol  Ho®mdmboygbs,
Gdgbsg b ©sgxRdbml LoBMYsMgdMH0g XsbE30m0 VMbolidogdgdo, dgs®o,

bogmggeonm @ 983JO000  0bBIH3bogdo 133y BbbmGEogR
©mbolidogdgdmsb  ghmo.  JgbodErgdgeos,  ©s093dmL 3330390 q09dbY
5836900, 060300Bg FmMygdmwo, B0BEMdMO30 0b3gM39b30900 s Fsmo
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bogmgzggarmom gobbm®MEogwgds. sbgomo doymdoom dgbodwrgdgaro 0dbgds  Lolberdo

GYzool  999339emdol 990amdo daGmoo 999300900l dow(g3s, OMAMOE 339
0095GH0x030MgdMw 853039000, S1939 99300900l Jor(g3s Yz9wrs 03 8538380, 3063
AY300L 9g3mBo0oL Hysmrmgdol Bgdmddggdol 4398 0dgmRIOMS.

AY300L dglsdere figsmrmgdol Iglfages 0BmE 3900l BosMEmdol IgmmEoom

33w930L  89093900L  9b65¢0Bds  5Bg9bs, MM Loldgwro oo, ©®dg, BJz0wo @
©500b63M90)o 600 dgodegds Fgxobgl, OHMYMeE 3HY3000 0bEMIJLogsE0oL
5050 3mBHYb30MMH0  §ysmm, bmwm 933960, Lorgdsgo ©o  Lobgwgdwgdo -

d00sbMdsdo, oo 3mBHIb30Me  yomrmgds. 98 Fggal  od3l  3GogdEHozmwo
36003690mds,  Byzool  Bgdmddggdol  FommM30L  LBEGHMOGIR0doL  FgdmTsgzqdol

0350 LOBOOLOm,  dgwo  FMLobergmdolom3ol,  MoEsb  LodMoEgdsl  0dEg3o,
@50LObMU 360MmMH0GIGM0  LoBMmAd©MIdMHo3  XIbs330m0  0b3gMH396(30900,
dgog 30850m0Wos GHY300L Forswo Molzol gdudmdoiEool fysmrmgdol dodsco,
53 D993 9gbsls sbgbl 15383930 KX 96IMMYEMdsBY ngeEro §399bol FolidEodoo.

DMxgO Y300l  0BMEHM3GO0L  M9bsRIMOMIOL  565¢0Bgd0  500Jdgds,  OMYMOF
BoBoMgdols s 0b@gM3MGE00bm30L Mmoo  bsdmdsm. s8oGHMA  sdsdg 0y0
39900949b90Mmo, OHMYMOE 35390000 0bLEHMIbE0 3ow39w dobs dgm©Obymdgddo
AYzo0L  MHoL3gdoL  TgLoxkgslgdwsE, s M OMAMOE BoMM L HBMYIOMYdMHO30
X 96005330000 9565¢00BOL boFoeEqds (Air Quality, Energy and Health (AQE), 2018) (Brief
Guide to Analytical Methods for Measuring Lead in Blood, 2020). 59 339350
EIBGHEMO, M JgbodEgdgmos 3HY300l 0BMEGHMIYOOL MobsBIMEMOOL sbsroBol
3obbmMO309gds  B53d3ms  33o3ool  dgbs®Bg3bo,  MMmIgroi  oym  BHYzoob
3653 Md0m0, M3bMdo 36083690 mdol igotml bgdmddggdol §398, 08 3oMmdom, 0¥
50 Lodnmdoml  ©og9adogl o obobmME309wgdl  IMEEH0EoLE03WobMGmo  aboo
(LOBMYSMYPIM030 X BIOMIMIOL  139305¢0LEGHI00, 2MgIML  930gToMEMY9d0,
39M99mb  30g0960L  b3gE0sobEBHYd0, bswobmGo  Jodools @y  GHmJbogzmewmyool
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13930000BGHY00). 0B,  Fmosbo  GYyzoolb  bseoBol/3Mb3EIbEGHMEo0L
39bLsBEOZMOL 3569w MEMS®, JgLsdwgdgEos  3HY300L 0DBMEHMIGOOL MbIRIOEPMOOL
365¢r0Bgdol Bo@oMgds 2smqdmdo @yzo0L Hgdmddggdols dMogermodomo  {ysmmagdols
5b506900L JoBbom. 0BMEHM3JO0L M9BIRIOEMBOL 565¢P0BO B0MOMYOL, Q569dmdo
3MLgdME  Byzool Bgdmddggdol GmIge  [gommgdl  3Jmbom  Lsgeolbbdm 56
mdb003bgm 93egbs 85383900l Lolbedo Eyzool dmdsGgdmer 3mbEIbEHMOE0s%DY.
90935Bb0s, MMI gl 330935 Byl FgHymdl sbogro FodsMrMEgdol BYMY3IL GHY300L
BGHOOOMMO  0BMEGHM3JIOL  9BIRIOPMOOL  2oDMAZgdOL  2odmyqbgdsdo, Mo
3960L5BOZOML s gI30MHIL GHY300L M30MsGJs0 FystHrmgdo, MMIwgdoz Lobbedo
AY300L oo 306(3963M53090L 256530009 3b.

dogwo 33930l gobdsgemdsdo 3HYzo0l 0BmEHM3gdol Msbsgsmmdolmgol Lwmer 32
Go30L 39093l Lobxol  GHLEBH0MGOS  Bo@oM@s;  5FoLMbs39, 29MgImL  Lobxgdol
(om©Ibmds s 3030 05393908 FmMoL  2oblbgszgdwo oym. 8 FBGO3Z, 33W9g35
99D0M©MEos  236BMYsgdoL  MZ35LIBOOLOm, ML  XYMNBMO  OmbBg
565¢00B0b IM3M390wo 0bxzmMTozos 96 FgodEgds 306306  ©s)35300MH L
05393990l g XAMBRL S 930EMI Aol JOMOMOIE 33eg30m0 603369 Mds 5g3L.
L5F0OMS  XYMBNOO  65¢0BOL  BHYLBHOMGdS  JoMN39w0 353039008 MRGM O
50mbo®Bg380, Goms Fglodwrgdgero ogml 33¢0g30L  F9gaol 396D MYsgds dogwo
Logo®mzgenml dsld@odom.

0930  50dmBbEs, MHMI  q9M9gImlL  3m630gAHME  fgotrml 53l 860d3bgemgsbo
3obsmEgdomo  Mbsmo  Lolbwdo  Byzool  AmIsBHgdme 306396 GGS300L
3bGHIM0BIE00L  MZoLsBOHOLOmM, gu 9O 60dbsgL, ®MI 53 FyoOHml  3OHMdEYoL
395305 J056Mdsdo 360d3b9cmz960s 1538305 FMYE0 3M3)ESEF0OLMZ0L, oA
339350 BsGonmeo ogm Lolbdo GHYzo0l F9gscgdom oo 3mbagb@Msgool
dJmbg.  sbs gl IgomEMEmyos godmygbgdmwo Mbws 0gbgl 0539305 Bogwo
dmbobegmdobmgzol ®93Mm9bgbE 30w $8mbsMBi3Bg Lods®mzggarmdo.
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GYg300L  §go®mgdol  EsxIBIBIBY  ©FYsMdo  99gegdo  (Mog  ©BYdbgds
M306M5GJBL s 653egds 360336900 m356  igommagdl)  MHBOHMB3grymal  FHyzo0b
©90mddggdol  MgoeMo 3033 gduIOHMdoL  360d309eM396  ogdsL.  BHYyzo0l
B99mgddg9gdol d99;3060900Lm30L LoFoMm 0bEH9M396(30900 HY300L MomMmgMEo EHodol
09ommbomgzol  goblibgs39dwwos. 3500005, LBsbgegdegddo Eyzool Bgdmddgwgdol
399306900L d9Lsd5doLo 0bGHYM39630900 BMIMLOOIOMEo Mbs ogml, ;v G of393L
LobgEgdgdol  HBOBAMEMGOSL s  MMyMmE  Fgodgds  5TY39M0  H00bIMEMdS
399306098 96  50IMmogbzMsl. bmwm  063H9M39630900 Lomgdogls s  9EH39Mdo
5MLgdMEo Bgdmddgqdool dqLlsdEoMmgdws© dodsOmeo Mbs ogml Lowgdsgzgddo
AYz00L  Fglobgd  sOLYIMWO  MJYMSE00L  FIBBMOEOGEGALY s 0T FyseHmgdol
990pmd  33e935PY, MMIWIdoE Fobs3oMmMOgOL  BHYz00L 3mb3gbG®sE0sL  dB396MT0.
5303md 53 3393580 ©9AMbLEGHMOMIdMO 0BMEHM3JIOL M9bsBIMEOMOOL sBsEoBob
doMomMOEo  b0dbmgds  ogm  BHggzool 03 §gommgdol  MbgoMgds o
300G IGHMMI0L  gobloBrzcs, MHMIwgdor dmdsgzow d0BbmdM03 0b3HgM39b309dL

Y39wsDg 99@ o d9g9gbodsdgds.

d9dcogs0 b580x;980

00  3m3vwo30sdo,  Loog  dowbg  393M3EJgdos  BYzool  3m@gbgorMo
99L3mBoEoMM0 BogBMMYd0, BsFoMHMs, 499M3033W0Mm oM9gdmdo @yzool Jglodgrm
0906900, MMaMOE BogBHMMgd0, MMAIdoE SBLBosE Lobbedo @yzool ImIs@gdme
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2960LsBE3OMU 360039000900 353039001 FgLoMbgzo, MMIWwgdoz  JIBosb
93609D90GHOGIMdL, 8999y 30 PoGoM©gl Mo8gbodg Bmbsigdol 993¢gds o
565¢00B0, HMIGO03 BMIMBOMGINO0S BY300L 3:mb396EG(300Dg 2o6M9dmb H5d9gbody
60dxdbs s Lolbedo. GHYz00l 0BMEHMIGOIOL M9BsBIMMBOL 650D YOOL BsGIMZS
y39wsdg  9609369crmzs605 333039009 gdol  Tgboddbgero  ogdml  Lbgoolibgs
0906900l d9o6mqd0mo 3603369wmdols Tgbobgd. 5833565, BoBo®mgdmEo 33eg30L
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