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0653mHF0MH90MO0MSs J5300MdYOMo (Pendrys, 2000). 50sbodbsg0s, 515939 300l 3sbEob
g4s330L B3930L ©9MYMB0mO 3530965 BmMOOL oo sdLMMBE05DY, Mo BOMOOL GHMJLowGO
999d&H0b doGoms JobgbL Fo@dmowagbl (Martinez-Mier, Soto-Rojas, Urefia-Cirett, Stookey, &
Dunipace, 2003).
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50m©9bMd0m 0ym Fomagbowo (0.27-1.4 p/.). 50w MdM03 303Ws305d0 ©IbGHIWMEMmO
RBEMMOHMBOL 59md[393 MHOLIOL BoJEBHMOL FoMBdO MoMmEIbMdOm Bsol MgymMEIsm¥Ieo JoMgds
fomImoyqboos (Bilbeissi, Fraysse, Mitre, Kerebel, & Kerebel, 1988).
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9006039300696 Bsob (R. Zhang et al., 2019).
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©96¢)5MH0 BeommOHMBOL 4963000509008 9OI0I-9HM GHOLZOL BoJBHMOL FotrTmaygbl Lolidgwo
0900, mMIEs 965 9OHMOIEIONL. 5OLYdIMOL MOYO HOLIOL BoJEMMmYOOLS, HMIMGdO| 1939
396530089096 ©9bE MO BWMMOHMDOL 3963056093 (Horowitz, 1989). dso deatrolos
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509005 165 939MHBg, APA-U dmmbm3gbgdol s3gom, 89033030 34 bMowls s 29
30553039 BoboBl. godmygbgd o wo@gmo@cmol bLos 9go3sgl 147  {gomml. sbsmor CD-bg
Bofgm0os Lo md@m®mm obgMEogoobs s d53bgl (JoOmwmer s 0byaolme 9690%9)
99dGHOHMbMo 39610900, sboobgdo sMBYdMEo LYo Fywol JodorIMo sbscrobols

39092900l ©™399630, 459tMmygbgdIemo 30mbzs60, IMbs30ms gergd@EMmboeo dsbo,
06830»H30M900o 356LAMBS O OLYME 300 MYTsBY godmdz994bgdmwo LodgEbogtm bsdmmagdo.

63960000l 5360283309:

LSEOLYOEHSEOM 65Ol BEMSRNBEJO0 FMBLYEJdIM s LosMM39W ML MboggMLoGEYEHOL 1-e
LEHIbEHMS 063 M3MbE069bEHMEO LEMEIsE 530G MBEIs0b BsdgEboghm 3MbrgMabiEosby
(00d0¢0obo, 20-24, 07, 2020; 25-27, 07, 2020§;.); Lodo®mzgermb «960390LoE EHOL X sbIMMgErmdOL
993609690930 13Ol Lsdg3609MHM-L53MBLYIESEOMLIEOLYMESFOM BsdFML MbEs0b LbEMAsby
(0d0¢0obo, 07.07.2020§.).



3307930 dsbsergdo s dgorm@gdo:

50b03bmwo 930009d0MmE™A0MH0 33¢930L5m30L FgoMBs 1-¢» bobs®Byg bohz9gbgdo 33e930L
0%bs0bo.

b5bsho 1. 33¢m930b @O YBsobo

33bEYOHYo MbMIMEo
33930

©9L3M03G Mo sbseobmemo
0300530MEMA0OHO 9300930 MA0MMO

33%J3° 33%J3°

(TFI, Dean’s Index)

4 § 3

©96¢°@MH0 BerymOmbol 369350gbG®ds 1000 653d3%9, Loddody

CFl 0bgduo,
250980 BogdHMOHd0L gdudmBoEool LobBomg B3383ms 3060L EHNL XBIGMIMBsbY (X*, p<0.005)
60b30L 2EbmdJd0o (OR, 95% CI OR; OR M-H, 95% Cl OR M-H)

pgs6rc2: BoHo989¢n0 33¢1930L §9000200¢n305

Homdmy9bowmo 3300935 9900393M©s MO 3mI3MBg6EHLsRE. 30M3gwo Bsfowo 496937903698 m©s

509M0m 330935L. 0l F0BbS OLObZS 1530305 QobLIBOZMMW 3MbE0YI6EHTO IbGIMEO
BEmOHMBOL 4930390900 s Loddodol FglHogasls. 83539 3mbE0AI6ET0 Tgbfagerow 0dbs,

MMaMO3 39009gLOL 493MEIEYds s LAy, 0l BMYPSWIE 30MOL PO KX S6IOMYEMDS, M5To3
3309350 5353900000 oMY gds dglidobs.

33930l 89m69, 5bse0@03MMo 3m33mbgbdo x3509w06-bgd30M0 OBI0bom [o®0TsMrms
dolo JoBsbo gbEIWIMHO FerMOHMBOL 45dmIF3930 MOLIOL BogdEMMYdIOL 33¢935L
0o6M0M9bs. 5060860 OBs0bO 1535 9MM 3MYOJEMMIOLS O JoTMLOZIW (33Ol



FmO0b sbm 305300l oAIHOL LodMoEgdIL 0dEgM.. 331930l sBsero@o3mMo bafocro Golzol
399 BHMMGOOL  5OLGdMBIBS O om0 BgdMdIggdol 063 blgMdLMb J0dsMr0gdsd0 0ym
M9GHOML3gIEBH o, GgLsdsdolsE, Jobo 39339Mmd0m BMmbES SBM30SE0JOOL 2odM3wgbs, dEs 396
9030090 3sbo 0By BTYIMIM0MdIOL Tguobgd, Mo 33erg30L d99ag00L 0bEIM3MYE 300l
db939emdsdo «bs 0dbsls Jowgdyaro.

50b03bMwo %3509©06-gd3096M0 S 3M3MWHEOIO-50FINOXMDd0MO ODBS0bOL dJmby
33w930Lom30L, Mbs gdBgMoygm Mo M9ga0mbo, Losg Lolidgwr §ysedo BOMEOL EdsO
306396@®5300bL 5OLYOMBOLLL, blb35393IE0 FgMAMIBOWWO s BM0M-93mbMToMMHO 306HMdJdO
09690M@s. 50603610 OMOOL 9993390 MO0LS O JJMYMOR0YO, M) LeEoMm-93mbmdorMo
0530590M90930L 35053¢0LHobIdM, 330930l  ghHo Mgyombs FgoMmbs . mdowrolo (F=0.08-0.15),
beenm gmeg H90mbs© @lobgs Lsdbg-x 9356900, 39MdMmE sboerioby (F<0.4).

15330930 X39IBOL BMIoL dMM3Eol JI0BOYdOLIMZ0L 5M59JB3MBOMYOM (BEHMMOL B0
30639635300l 5M95¢Tdo d3bmzMgdo 06003000q00) 303430590 IBEIMMO BEIMMOMDOL
1535610 M 493039905 doBbgMw 0dbs 10%-0560 3609369cmds. 1533930 X MRl Brmdols
399035 35(oMmMgo Bgdmm 50bodbro 390900l 2om35¢oLobgdom. 360935 gbEHMdOL
330930L5m30L - Lo®IMbMMdOL mbg (Confidence level) - 95%; 33cg30L MmMO Ggyombol
905903000 IBE MO0 BWMMOMBOL 2530 (39gdOL 3561599EHMYOOL oblb393930L
©939Jd300bm30L: LaOFINbMmMdOL Emby (Confidence level) - 95% (306390 GH030L (30MTogdOL
5%-0560 5¢d507™dy), 3330l dogns (Study power) - 80% (FgmMg Go30L 300m30wgdol 20%-0sb0
SEBS0MOY).

33930l dogms (Study power) — 80%; Lo®{jdmbmmdols omby (Confidence level) — 95%; Lo33wg3
939X 3839000, OMYMO0ES 33609308 M9R0Mmbgd0, 33930l IMbsfowgms Msbsgstmmds - 0.4/0.6
d9Mbg30L bmds (Sample size) — 3060903 533 0603000, 3500 Mo 320 0bE030O MdOOLOL,
bogoem 213 060030000 sboenzobols Hgaombdo.

3393530 Imbsfowg Mglidmab@oms 99mBg30L oBbom, godmygbgdmwm 0dbs Mobomdmwo
mObOxgHYMH0560 JesbiBgH o dgmbBgz0l IgmmEO, bowsa 89690603 3B IMOI® 331930l
930m69030 5OHLYIIO Loy sOM BOVJOIO ILOIbYES. 30M39 9B3DY J. MdOEIOLTo SOLYdIYO
180 1505333M 3500 MHOEb3gdOL MBMIMEO 969G sBHMMOm TgoMbs M35 gLdMEgds,
OMIWgd03 Joansg mdoolol Lbgssalibgs MHs0mbdo 8gdsdgmds. 39MHIM, 33¢93590 BogMmm
3539-b50MOM ML, LsdRMMOL, 356139000¢0l, JMs[dobEs-3Oobolol, esbo-bsdsgswgzol,
BMb0 ol @5 LEbEBMbOL Mo0MbBYdI0 T Lsd33M ds©gd0. Bomysb dgMBgz0L dgmeg 9Bs3bY



5091939939330 SMLYOEO B53d3900L LHgMNM MOMPIbMBOLS s bggrMomo ool
3°m35¢0l{0obgd0m, 3M:M3MmME30Wws© dgoMbs 33109350 Imbsfowry 3mb3MHgEweo dgdmbgzgzgdo.
50603690 d0Bbom MOMMYMo B0 306390 MgldmEabEol dgmbgzolsmgol
956M3Mws d906Mbs 67dM0LT0gMO0 308360 1-sb 8-009, Jogooms: 5, GqLedsdols, v 1-ewo
M913MmbYbE0 04693Ms Loom F9-5-9 853030, d9dMI0 04693 Ym3zgewro I9M3yg, sbv) dg-13, 21-9
Q5 5.9. 300069 56 LM YIOMES IM(39TNO BoOLMZOL FoblsBMzMMEo LsdoBbY MomMm©YbMds.
d96MB930L 30 E1IMJO0 0096EIMO 0ym J. MOdOEILOLS S B EObOL IHIlYdEGdgdOLIMZOL.
396Lb353985 Fbmem F9MHRg30L TgmMg 993Dy IEMTIMYMBWS, M3 SHIEEOLOL sOLSBOHIWMS
oo Yymzger Jgmmby 053930l M193MYEHOMGOL gwyolbIMd..

50b03bmwo 33930l 05HB0BoWIL s 3393590 dmbsfowg MHgldmeab@ms dgeBgzoL
9900090056 g5dmd0bs6, 33eg35d0 BsgMcM bLryen 570 060300, JomMYB: FsdOMBOMO Bgglol
HomdmBoygbergdo 288 (50.5%) dg®mdomo bgglol MHgldmEgbdgdo - 282 (49.5%).

15330930 XIBOL SLo3L Homdmowyqbs 1-6 oo (L3MeEsdEYEo Ss30). Mgldmbgb@oms
Lodmogom 81530 0gm 3.9 fgaro, (LE. gow. 1.24; dobodwdo — 1 {gwro; dodudmdo — 6 gero). Lsdrsem
3bs30l 35$3969dgd0Ls s MYL3MbEYBE ™S Lgbol dobggom LEoEoLEGH03MMs© 3608369cmzs60
29bLb353905 56 godM3w0bs. YO YOIMYIMBOL dobgz00 MY3MbEOIBEHMS gobsfowgds ogm:
Josd mdorolido 33c9350 bogOmm bwyan 333 Mgldmbogb@o (58.4%), bomwnm sboeizobgdo
M9L3MmbYbEHMS Mromgbmds 237 (41.6%) 06©030000m FobolsBMzMs.

30603760 330939, HMI9o3 IBEIMOO BWMMOHMBOL 0sBMLEH0MIdOLS s Loddodols
39939bsL 2w9eolbdmMd, I0dE0bsMMdES Lok sMM dBogddo SOLYdIY gmbols 3500bgEHTo
oL 39999, 39630 G0s 49bsmMxdol 30MMD9dT0. 3060l VMWL 360060329M0 HMZoE0gIMHYOOLSL
3990949bgdm©s BsdgoE0bm bagrsmo, gomxgMowo LEIOOWMHO bywmsmdsbgdo s
963500 b6 39. IBEHIWMIHO BEMMOMBOL OSFBMBEHMGOOLS s Loddodol
396L5BEO3MOLOM30L A98mYgbgdme 0dbs TFI 0bgduo.

©96¢3¢)50MH0 BEommOHMBOL b3S 56535009Lw0 9EO0MEMRO0L dJmbg 5350 JOOLOYD
0x9IM963050 MO0 0sABMLEH0MId0L JoBbom, 45dmygbgd e 0dbs g. §. ,LogmEberol sEGmgMwo
Dengdol sbGowol dgmmeo® (ECEL), ®m3geoi BoMomm gsdmoygbgds, Gmam®s Homogbmdmogo,
olig 30906030 33930l J9dNb3935d0 S LETMOEGdSL 35393l WGTs 0bEJMZ00MGdOL
890390000, 250353wW0bmm LoEMEbEOl MM 396H0MEA0 sOLYIMEO X IBIOMYMIBMSO
bME0M9dMwo 3609369 m3zs60 990b393900/335dGHMMgdO.



09635 MH0 FerrmOHMBOL 4593930 dgbsderm MoLZoL BoJ@™MEMmdOL godmzegbol dobbom,
330930l adbdstg 0bliEmwgdgbEl Homdmoyqbs [fobsbffs® 99ygboro, §003m@Mmo LsdFml dogm
©59()30(390990 300b3560. 50b0TbE 30mMb3z5(d0 9@E9b0wo BoMWMYOMEO S LMEFO0SIEOO
339500900 Jglobgd 0bxzmMTs300L dm3Mm390s bEJdMES ©93MME0MIOME 35300

9d0md9 /893905 WMIs 06EIMH30906M0930L 39939MdO).

LobYEPOOMO (33¢9EJOOLMZ0L 2odmYgbgd e 0dbs sfigM0WMdomO LEsEHOLE030L BgmM©IdO.
©0JmGH™INO (335gd0L MOl 35300608 ILEYRIBI© 2odmygbgdmer 0dbs 3oOLMbOL bo
3390065@0L BgbEo (Pearson Chi-Square), LsFoMmgdol 99dmbggzsdo dobo dmogoE0MgdmEo
35005630 530dgmol DmlGo Ggbdo (Fisher's Exact Test). Gogbgomo (33e0009d0b dobsfioergdols
BT m®Mds 995358 3020 M3 -bLJoMbMZolLs (Kolmogorov—Smirnov) s do306m 1o 30l
(Shapiro-Wilk) ¢gbGoom. ©s8tmm300939 HoEb3omo (96gMHdmdomo s olimgdmwro)
331990l FMEOL SLM(305305 ZobobEBO3MS LEIbEHOUL t BguGoo (Student's t-test). dm3gdw)eo
BGHOGHOLEH03MM0 BIBBHJOOL 55356509 BHOWO 5eBHIMbOEH035 0dbs 39dmygbgd o Gosbzomo
(33%29900L 5d6MMTM0 2obsfowgdol dgdmbggzsdo (Mann—Whitney U test, Kruskal-Wallis H test).
©0JmEH™ING (335JOL Mol sbmEos300L LI szMOL Fgg3sligdolsm3z0l AsdmYygbgdyeo 0dbs
d56Lob F9xn5Mgds (Odds Ratio [OR]) 95%-0560 Ls@dmbmmmdol 0b@g®mzserom (95% Confidence
Interval [CI]). bsFoMHmgdol Gg0mbgg35d0, 9.§. »d9M930L BoJEHMOMGd0L” (Confouding) 4sdmMoibzol
d0Bbom godmygbgdmw 0dbs Mantel-Haenszel-ol b ®o@H0303530090 sbs5¢crobo.

39 GH03500530090 MRoLE03O0 MIRMILooL MBs30dY3Mmdomo F9Mbhggzs (forward selection)
0965 359my9690wo ©abE OO BEMMOMBOL 30035010530 3MBEOMEOLS o
59030009890 MHoL3oL BogEHMMIOOL IMYEol JoBLsBOZOOLIMZ0L. boggw3gh3zol (Nagelkerke
R Square) 3m93030963)0 ©5 505L396IMEGH0BYdIMOo dgES 3m98303096G0 (B) 0dbs gsdmmgzuowo.
356LobL F9B9MEYds T9BIBES 5MLEIBEIMEH0DIOMWO dgEs 39B303090GOL 933MmbgbosE00m
[Exp(B)]. 6em3s60 303m0m9H0ob dom0901cnmdols sqndsomds (p) <0.05-Bg doBbgrer 0dbs Gmyms
BEAOGOLEGH03M5 LHOHIMBM. b3S BsBOL LEHSGHOLEH0ZNMO 565E0BO Fobbm®Eogws SPSS
(Statistical Package for Social Sciences) 21-9 39®Lool bodwmsggdoom (SPSS Inc, Chicago, Illinois).

33C193000 J098-9¢m0 0GOSO JI0I3900:
©9L3M03G M0 65O



09635 MH0 FarmOHMBOL 353039 gd0LS s Loddodol dshgzgbgdergdo

570 69366306 WIbEHIWMBO BEWMOMDBO Fodmzwobs 36 (6.3%) dgdmbggzsdo (95% Cl=
4.3-8.3). ©963>)6H0 53ermOH™mBol gogmEgwgdol dsB3969d9wmo goblibgsg9dmwo ogm 33wg30L
930mb690d0. U9, B0, sboen30b9d0 IBE SO0 BEYMOMDOL 253039 gds TbmE MmO
4.2% oym (10 990mbgggs 237 Ggbdm9bE0sb (95% CI=1.6-6.8), bmgom Joesg mdogrolido

393039 gdol 58396989 ds 7.8% goy0bs -26 99dmbgzgzs 333 MgldmbwgbEHowsb (95% CI=4.9-
10.7). 50b5608b5305, ®™MA 3300930L MO M 3s3008 0bg300 IbEHIWYGMHO FermMOHMBOL
3930391900l 35639693930 LEHoEOLEH0IMSE LEMHIMBME 56 Foblbzs3wYdMOS JOHMTBYMOLOYE
(P>0.05) (bobo@o 2).

bsbsho 2. 969590 Rerieatrrbol 35363907980l 8563969801980 bEwyemo 33307930 302365H0bs
@3 33¢7930b 5008008985980l Jobgz00

©96¢5@mm0 BErmOmMBol 9930330 gd0L
3sh39b690¢m9d0

B H9L3mbgbGHms OO MomEIbmds M BEMMOMBOL Jgdmbzgzgdo
570

I36 6.3%) I
(6.3%) .10(4 2%) 26 (7.8%)

sbogogoby 000¢olo

P02 33€a30b Gggegdo
9635 MH0 BEMMOHMBOL 4930M(39egds Abyoglio ogm goblsbgzsgzgdmwo Lgglols
00085000 gddo. s, Bo0e0MsE: 3gOOMI0MO Lgol MgldmbgbEms dm®mol (b 282
06©030000) 17 8990mbgz935 399m3w0bs, Gglsdsdols, IbEHIMO BEMOMBOL gogM39wgds
230aMbsm5 ol 6.0% oym (95% CI=2.2- 8.8). 353010000 bgglol MHg3mbogbEms dmMol (288
060030000) ©96E°IHO BELYYMOHMBOL 19 9gdmbgggzs godmgeobs, 9glsdsdolso, dobo
393039 gd0l 3583969890 6.5%-b 89s09bs (95% CI=3.7-9.3) (bsbs@o 3).

65bs¢h0 3. ©9bHSCr 10 eI Yol 35303907985 bidgbols dobyoz000



BO@DBOL o3MH3gEgdol 3OMEIbGH IO
95639690 9d0 bglols Jobgzom

12

10

% ¢

len Jodmdomo JegemHmdomo

Pgotrea: 33€29300 89@J8950
33193590 RO MgL3MYbE 9390 ©IbEIWMHO REMOmMBOL dJmbg 0bo309dL Mol

RMMOMHBom D069 OHMYBI0M Jd0ms Lo MroMm@gbmds 0gm 2.5 (LE). QoEIBOS 1.4;
39000565 2; d0b - 1; Aogu. - 6). TFI 0b6gdbom gb@EowMo gurwmmdmbol Loddodol bydmoeom
0563969090 0gm 1.36 (89000565 1). BEmGOMmBYo odgdols s6bYdMds 3vdog 3d0wgdby
dbmerm b3 J9mbz9g35d0 500b0dbs. o096 TFT 0bgduol dobgwzom, 2 gd8mbggzsdo 300390,
bogoem gm0 99dmbggzsdo dgledg bo@olbol Loddody godmzerobs. 399dog 3dowgd by
96350 MH0 B MmOHMHBOm IB0HYOIMW 3000 LETNSWM MHMEIBMBS oym 1.14.

3020907530960 565¢P0 YO

26035605300 Bsewobo

3000b35MH0m 2oms3olobgdvIeo dBOMEMYOMO (33¢09YI0EB, B0l F5MBO Momgbmdom
6930 Jowgds (22 Fods/mg = >4000.), 359tm3w0b@s BEGIEOLEH0IMOOE LEMHIMbM
393306030 ©9bEHMMH0 BErmGMBol d900bz93900L dowsen d5B396909els s oo gobgzomsmgdols
0oL 3oL 53 gdsLmSb. IbEHIOHO BEMOMBOL IJmbg MgL3MEIbEHMs (n=36) 19.4%, G5 7
110099E0M 2obolOBEOZM, YM39WOVOIM® BMEM3sb 96 9B Bsol Fodol Jowgdsl sbobgergdbgb.
beem ©9b@ om0 BEImOmMBOLYD 1930l 06E030IdOL MomMm©YbmdsT, 0y039
50096000 Bsol dmbdsMgdols 306MHmdYdTdo, 431 d53d30 99500005, M3 AbAS3LO KAROL (n=534)
80.7%-b golbdmdl. 5353MMYs©, IBEHIWMOHO BerMOMBOL dJmbg MHgldmEgbEms (n=36)
80.6%, M53 29 060003000m 2560L5BOZMS, MY SO FIOOO MOMPIBMOO0 VIOVIXOMIWOS
Bools. 0g039 LobJoMoom Bsol IMbBsMrgdoll 306HMdYOT0, IHE WM BEIMOMBOLYD Ms30LTBswo
060003000900L M10oMgbMdsad 30 IbMwme 103 353930 TgoE0bs, Mo BLS3LO X3ROl 19.3%-1



39100lbIMBL. 506060 IWIIOMO JMOYIWHF0OO 3938060 FoMdO MMEYbmdom Bools
300905L5 S IBEHIWMMO BErMMmOMBOL Fgdmbgzg39d0l oo 35396939l FmEmOL ogm
LEHOGHOLEH03MMs© Lo@fdmbm (P<0.001). (bsbo@o 4).

bsbsho 4. Bsol o160 (5209685 08 ©I6HSCrIH0 R0 Do

Bsol @om®mo Mom@9gbmds s

©95@&5MMH0 BEOMMOHMBO
40 100.0%
30 80.6%
10
0 0.0%
©96GHIWMEO 0-1 Jogs >2 J0do
ROWMOOHODO

Pgoter: 33¢2930b 8998960

096350 MH0 FarmOHMHBOL 496300050900L MolZoL Fgx50E9ds (Odds Ratio) Bsols Ggymes®yems
F9600 M5 96Md00 FmIbBI>MGOYWMsmM30L 0ym 17.3 (95% CI; OR=7.4-40.7), 3009de00 990093900
0565635, IBEHIIM0 REIMMOMDBOL gob30msMdOL MOLZO 17-x 96 Jomowos 353839000,
99003 YM39LOPOIMSO FoM0 M3mEI6MdOm gdYmdIb Bsols (22 F0ds), 08 3538390056
390569000, HMIgd03 Bool 30609 MomEIbMBOm b LOMYIEN0sE 6 VdMEMdIb (3bMHoo 1).

3bGoro 1. %9895k G0098:9¢0 Bsob bsdwsenem omosimo (Gsc@©9bmds s 0gbdocrsito
R Yol 356300509806 Golizo

Bool @MONMMHO  FMOMBO B MOMDOL

5m©9bMdS n (%) 24960999 1 (%) (95% CI)
0-1 Jogs 7 (19.4) 431 (80.7) <0.001 17.3

(7.4-40.7)
>2 30dd 29 (80.6) 103 (19.3)

Pyt 33¢7930b 89098980

5060360 YOO 3MMGES30M0 3538060 B0l FoMDO MoMm©IbMdOm F0Mgdals s
0963 50MH0 FarrmOHMBOL HoLZOL Jo@gdsly ImEOL 500b0dBIdM®S MHMYMOG 96EIbsESME



39600d0, 0l JIEOL MOLYWMBOLLL. 39MdM, 8539390, HMIJWMNS JPJOIOEF OLMLMdOL
39600MmEA0 YA FMDO Mom©IbMd0m J00M™MIY3wbIL Bool (=2B.3./00Y), 3gEs©
509608690050 REMMOHMBMO odgdol sOLYGOMBS, F50Msb 89MIO0m, HMIGELMS I3
mOLbYMBOLIL BmEM3s6 96 gho Fods Bsol Jomgdsls 50b0dbs3wb96. s0bodbmeo domemyom®mo
3399 BH™O0L 4930965 ©96E MO0 BMMOMBOL Q9630M50M9dOL MHOLIBY A9BOLEDBPZGS dgbogem-
396%9ob LEHMGHOG03S30vW0 565¢0BOM, M35 MOLLIECOMBOLSL FSMOO MoMOIbMBO R0l
300g00L 306H:MdYdT0, 053339030 12.6-X96 ASBOHOO MHoL3o sB39bs (p<0.003; 95% CI; OR M-H=
1.3-121.9) (gbGoo 2).

3bG0ro 2. &by mdol 39(Gomdo F5G30 Gora@9bm8000 Bsol (9329cnstecmo domgds s

@965 90 eIt Bob 3s630005(980b Holz0

900900 EPOMO Bsol BEMmOHMBO  BEommOHmbBol  p OR (95% CI)
5m©9bMds gOL n (%) 256909 Mantel-
OLMEMOOLSL n (%) Haenszel
12.6
(1.3-121.9)
>2 3odo 29 (80.6) 103 (19.3)

Pgo®2: 33¢79300 89078980

dE09MHO EIPIIOMNO 3MOIJSF0YIOO0 3530060 4533 0bEs B0l FoMd0 Mom©gbmdom
(939G 80gdsLs S 3060l VO 3500MEMA0JOOL 5MBYGOMIS, g MOLZOL oBgdsl deaeol.
3960MQ, 359M 3390 569 bB0gJEH06, 132 060300 MYYME WS VIO MIPS FoMdO
om©YbMd0m B0 (22 Fodo/@wY). Fomyeb 102 9dmbggz0d0 godmgarobs bbgsalbgs oMol
©OL 350000l 5OLYIMDds. Abgogl Lo33wg3 Xdw95d0, dbmem 30 85393l 3dmbs xsbIOGMgwo
3060l 6.

505306OMM5, 437 (Hgb3MPIHEH0WD, HMIWGIOEF POL Fobdsgwmdsdo 5em3sb 96 gPmKxIMo©
B0l 00gdsl 50b08bs3wb9H, 30610l VMM 3omMEIMY0s J58Mm3w0bEs 276 F98mbgg35d0, bmwm

X 963090 306H0L OB dJmbg B5303005 MoMEIbMBST 161 060300 Fgo000bs. s0bodbmwo
©IOIBI0MNO0 3MOIWSEF0MEAO0 3538060 Bs0L F5MB P0G MoMPIBMBBS S 3060l VO
3500000l 5OLYIMBL FNMHOL 0ym BESEOLEH03Ms© Lo®fdxbm (P<0.003).
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Problem Statement:

Dental Fluorosis is high prevalent disease, affecting 200 million people with 25 different nations
worldwide (Rasool et al., 2017).

According to WHO Dental Fluorosis highest prevalence and severity is seen in Fluorosis endemic belt
of the earth. The most affected countries located on Europian and Assian continents are: Syria, Jordan,
Egypt, Lybia, Aljir, Soudan, Kenya, Turkey, Iraq, Iran, Afghanistan, Indya, North Thailand, China and
ctr. (“Water-Related Diseases,” 2008). Georgia is located North to the endemic belt, that raises interest of
DF occurrence and severity within the region.

Dental Fluorosis etiology is generally recognized water related, due to Fluoride water concentration rate.
Although, DF occurrence is related to many other factors inceasing Fluoride absorption rate, increasing
DF prevalence in countries and regions having Fluoride deficient or optimally fluoridated water.

(Fejerskov, Manji, & Baelum, 1990).



DF occurrence in regions having Fluoride-defficient water was assessed with study conducted in Kenya
(In two Fluoride deficient regions) that revealed high prevalence of disease, indicating other possible
predictive risk-factors existence within study regions. (Manji, Baelum, Fejerskov, & Gemert, 1986).

Mild forms of DF are highly prevalent among children residing optimally Fluoridated areas, caused by
early life introduction of Fluoride-rich Dental materials. The main reason of improper oral hygiene is
low education of parents/caregivers. (Pendrys, 2000). Moreover, the highest Fluoride absorption rate and
toxic effect is seen in children ingesting dental materials on regularly bases. (Martinez-Mier, Soto-Rojas,
Urena-Cirett, Stookey, & Dunipace, 2003).

According to research results conducted in Jordan among 2516 teenagers 81.11% of girls had Dental

Fluorosis, whereas 76,43% of boys had fluorotic teeth, respectively. Severe forms of DF were being
observed in optimally fluoridated areas (0.27-1.4 mg/1.). Dental Fluorosis Occurrence Risk-factor in local
population was regular high tea consumption. (Bilbeissi, Fraysse, Mitre, Kerebel, & Kerebel, 1988).

Dental Fluorosis occurrence is high among children caused by high tea consumption by expectant
mothers. According to study conducted in Tibet DF prevalence rate was 62.23% in children whose
mothers mentioned about high tea consumption during pregnancy. (R. Zhang et al., 2019).

Primary dentition DF can occur both in optimally fluoridated and fluoride deficient areas. Moreover,
primary dentition DF serves as biomarker for potential permanent dentition fluorosis development. By
diagnosing primary dentition DF, dentist should raise awareness by taking preventive measures that will
prevent permanent dentition DF occurrence. (Warren, Kanellis, & Levy, 1999).

Dental Fluorosis occurrence is generally recognized water related, although many products and
environmental factors can cause disease (Horowitz, 1989). Several beverages (Fan et al., 2016) (Simpson,
Shaw, & Smith, 2001), food, environmental factors (Y. Zhang & Cao, 1996) (Fluoride, 2003), or dental
materials increase fluoride apsorption rate, acting as risk-factors for disease occurrence (O’Mullane et al.,
2016).

Environmental factor like Indoor coal-burning is recognized as DF risk-factor. (Xu et al., 2017) (Ando et

al., 1998) (An, He, & Hu, 1997).

Researches revealed caries co-existance together with Dental Fluorosis occurrence. (Baskaradoss,
Clement, & Narayanan, 2008) (Grobler, Louw, & Van, 2001) (AlDosari, Wyne, Akpata, & Khan, 2004).
In 2019 in Georgia study was conducted in order to assess non-caries diseases prevalence among school-

aged children (12-15 years) residing in Tbilisi. Although, the aim of study was to assess DF prevalence



caused by local water Fluoride concentration rate. Current study interest was not to outline other
possible risk-factors for disease occurrence (E. Tandilashvili, 2018).
Till now in Georgia there has not been done any research that would assess Dental Fluorosis prevalence,
occurrence, or risk-factors. Due to lack of information no preventive measures have been implemented.
Considering problem statement current scientific study was conducted.
The aim of the research: Assessment of Dental Fluorosis prevalence, severity, and associated risk-factors
among Pre-school aged children residing in Fluoride deficient regions of Georgia with different
geographic and socio-economic conditions.

Objectives and tasks of the research:
570 Pre-school aged children attending public kindergartens within study regions (Tbilisi, Akhaltsikhe)
were included in the study.
Objectives
1. Assessment of Dental Fluorosis prevalence and severity among Pre-school aged children
attending public kindergartens of Thbilisi.
2. Assessment of Dental Fluorosis prevalence and severity among Pre-school aged children
attending public kindergartens of Akhaltsikhe.
3. Detection of Dental Fluorosis possible predictive risk-factors by using questionnaires for
interviewing Tbilisi study participants parents/caregivers.
4. Detection of Dental Fluorosis possible predictive risk-factors by using questionnaires for interviewing
Akhaltsikhe study participants parents/caregivers.
5. Determination of water Fluoride concentration within study regions (Tbilisi, Akhaltsikhe).
6. If necessary, provide information for study participents parents/caregivers about DF possible risk-
factors and preventive measures.

7. Dental Fluorosis diagnosis and preventive measures implementation.

Scientific novelty of the research:

With the aid of current study conducted in Tbilisi and Akhaltsikhe, Dental Fluorosis prevalence, severity
and associated risk-factors were assessed, providing information about:

For the first time it has been established that Dental Fluorosis prevalence rate is 6,3% among Pre-school
aged children residing Tbilisi and Akhaltsikhe. Whereas, prevalence rate in study regions is different:

Thilisi - 7,8%, Akhaltsikhe - 4,2%.



For the first time it was set, that Dental Fluorosis affects equally both gender groups living study regions.
6,0% of girls were affected with DF, whereas 6.5% of boys had been diagnosed with DF.

For the first time it has been established primary and permanent dentitions DF mean severity (TFI
Index). Mean number of primary dentition DF severity was 1.36, whereas in permanent dentition did not
exceed 1.14.

For the first time it has been established that Indoor coal-burning environment exposure during
pregnancy increases 5 times more Odds of DF occurrence in children, compared to those whose mothers
did not share the same environmental exposure during pregnancy OR=5.8 (95% CI 2.1- 15.9).

For the first time it has been established that indoor coal-burning is the risk factor that increases Odds of
Dental Fluorosis occurrence on every stage of life in the study groupresiding Tbilisi and Akhaltsikhe
(Pregnancy, Newborn, Toddlerhood, and Pre-school periods).

For the first time was found statistically significant positive correlation between DF increased Odds
among Toddlers and Pre-school aged children and regular high tea consumption (>2cups/tea/day) 17.3
(95% CI 7.4-40.7), indicating 17 times more increased Odds of DF occurrence in children ingesting high
tea amounts compared to individuals who take 0-1 cup/tea/day.

For the first time it has been established Dental Caries prevalence among Pre-school aged children (1-6
years) living in Thilisi and Akhaltsikhe. Dental Caries overall prevalence rate in study group was 63.2%-1
(360 Individuals) (95% CI; [59.2% - 67.2%]). By study locations, Dental Caries prevalence in Akhaltsikhe
was 62% (157 cases among 237 recruits [95% CI; 60.2% - 72.2%]), whereas in Tbilisi prevalence rate did
not exceed 61.0%, respectively (203 cases out of 333 children [95% CI;[55.8% - 66.2%]).

For the first time it has been established that in Pre-school aged children (1-6 years) living in study
locations mean number of affected teeth by Dental caries is 2.79. Whereas, mean number decayed teeth
in Thilisi was 2.7 and 2.9 in Akhaltsikhe.

For the first time it has been set that in Pre-school aged children (1-6 years) residing study regions
among chronic diseases and conditions affecting general health the most prevalent disease was allergy.

(61.2%).

Theoretical and practical values of the research results:



With our study we revealed dental Fluorosis prevalence and severity among Pre-school aged children (1-
6 years) residing in Tbilisi and Akhaltsikhe. On the other hand, within the same study group, we also
outlined DF risk-factors.

With our study we assessed general Oral Health of study participants (Pre-school aged children living in
Thilisi and Akhaltsikhe), that included study of Caries prevalence, Mean number teeth affected by
Caries, Non-carious defects prevalence, Home oral hygiene type and Frequency, and Orthodontic issues.
Study results aid in determination of general oral health issues, that will help in preventive measures
implementation in study population.

Considering study results, informational and educational activities will be implemented in study regions,
in order to prevent DF occurrence and improve general Oral Health of children living study regions.

As study results revealed Indoor coal-burning as the risk-factor of DF occurrence, minimizing
environmental exposure by Indoor coal-burning will serve as preventive tool against DF occurrence.
Among biological risk-factors, regular high tea consumption was found to increase Odds of DF
occurrence among study population. Minimizing regular tea ingestion will prevent DF occurrence in
study regions.

Study participants diagnosed with Primary Dentition Dental Fluorosis will take preventive measures that

will help prevent Permanent Dentition Dental Fluorosis occurrence.

Main statement of the thesis:
1. Dental Fluorosis overall Prevalence among Pre-school aged children residing Fluoride-deficient areas
of Georgia is 6,3%. DF Prevalence rate in Thbilisi is twice more than that in Akhaltsikhe. Although, there
is no statistically significant prevalence rate difference among study regions.
2. Dental Fluorosis occurrence is not associated with gender, affecting both genders equally.
3. In study population living fluoride-deficient regions of Georgia, Dental Fluorosis occurrence Social
risk-factor is Indoor coal-burning environment exposure during pregnancy and postnatal periods.
4. Among Biological risk-factors, regular high tea consumption (>2 cups/tea/day) during pregnancy, as
well as in postnatal period, is recognized as DF occurrence risk-factor.
The volume and structure of the thesis:
The thesis contains: an introduction, six chapters, main results of study, practical recommendations,
reference list, the list of published scientific works and attached CD. Dissertation is printed on 157 pages,

being in line with APA requirement and contains 33 tables and 29 charts.



The reference list includes 145 reference sources. Attached CD contains doctoral dissertation, the
electronic version of its abstract (in Georgian and English languages), Akhaltsikhe water Fluoride
concentration analysis result document, study Questionnaire, Study results database, Informative

consent, and electronic version published scientific works.

Approbation of the thesis:

The fragments of thesis were referred at first online Intercontinental Scientific Conference (University of
Georgia, Thilisi, 20-24, 07, 2020; 25-27, 07, 2020.); At the online session of the dissertation council of the
School of Health Sciences at the University of Georgia (Tbilisi, 07.07.2020). 18.12.2019)

Research materials and methods:

Current epidemiologic research study design is seen on Picture 1.

Picture 1. Study Design

Study Design

Randomized Cluster Study

(Questionnaire, ECEL
method)

Source: Study Results



Current study had Descriptive and Analytical components giving an opportunity to assess Dental
Fluorosis prevalence, severity, and assoociated risk-factors in study comunity. With the aid of
Descriptive study, Dental Caries prevalence, severity, and General Oral health has been assessed, that
makes current research even more valuable.

In study Analytic part, Dental Fluorosis predictive risk-factors and their association with outcome
variable had been established. Although, current study was retrospective, outlining just DF risk-factors,
their affect on disease occurrence and Odds. But did not give information about exposure-outome, that
should be considered during interpretation with study results.

For current Cross-sectional Population-Descriptive research two study locations having Fluoride-
deficient water and different geographic and socio-economic conditions were chosen. According to
criterias mentioned above, Tbilisi (F=0.08-0.15), and Akhaltsikhe (F<0.4) regions were admitted as study
locations.

Study sample size was defined considering expected average prevalence criteria (10%). Study power was
80%, confidence interval 95%. For difference detection among two study locations study power was
80%, Confidence Interval 95%.

For study subgroups like, study regions and sample size proportion, Study power was 80%, with 95%
Confidence level; sample size proportion by study locations was 0.4/0.6.

Considering all mentioned criterias, final study sample size was defined at least 533 children. By two
study locations population sizes proportionally, 320 children had to be examined from Thbilisi, and 213
from Akhaltsikhe.

For study participants inclusion purposes two step randomized cluster method was used. Public
kindergartens of study regions were admitted as Natural clusters. With the first randomized generator 16
public kindergartens were chosen among Public kindergartens in study regions (Tbilisi-8, Akhaltsikhe-
8). Finally, Vake-Saburtalo, Samgori, Varketili, Mtatsminda-Krtsanisi, Gldani-Nadzaladevi, Ponichala,
and Sanzona district kindergartens were included into the study. By secondary randomization,
individuals within kindergartens were randomly chosen considering full study sample size, number of
attendants in kindergartens, and their relative share in kindergartens. Eventually, every 8® (Tbilisi) and
every 4 (Akhaltsikhe) child by the kindergarten group list was included in a study, until pre-defined

number of examined study participants of each kindergarten was being achieved.



Considering all criterias for study population inclusion criteria, overall sample size was defined by 570
individuals (By Gender: 288 [50.5%] Males, 282 [49.5%)] Females).

Study sample aged range was 1-6 years (Pre-school period). Mean age 3.9 years (St. Dev. 1.24; min. -6;
max. — 6 years) with no statistically significant difference. By study locations, 333 Individuals (58.4%)
from Thilisi were included in the study, whereas Akhaltsikhe study group size was defined with 237
children (41.6%).

In order to assess Dental Fluorosis prevalence and severity, Clinical examination was conducted in
medical personnel rooms of Public kindergartens of study regions. Under a good daylight clinical
examination was done using disposable Dental mirrors, Labcoat and sterile gloves. For DF severity
diagnosis TFI Index was introduced.

In purposes of differentiating genuine Dental Fluorosis from other non-carious DF resemblning defects,
Early Childhood Events Life-grid method was introduced, which is widely implemented for quantitive
and qualitative studies by deep interviewing study participants parents/caregivers.

In order to outline Dental Fluorosis predictive risk-factors, questionnaire, approved by ethical council,
having biological and social variables was used for deep interviewing study participants
parents/caregivers.

Descriptive statistics was used for included variables. For detection of connection between dichotomic
variables Pearson Chi-Square test and its modification Fisher's Exact Test were used. In order to assess
numerical variables proportional share, Kolmogorov—Smirnov and Shapiro-Wilk Tests were introduced.
To assess association between independent numerical variables (Continuous, Descrete), Student's t-test
was used. In case of numerical variables abnormal distribution, Mann—Whitney U test, Kruskal-Wallis H
test was used. For determination of association power between dichotomic variables Odds ratio was
introduced with 95% Confidence Interval. In order to detect independent DF predictive risk-factors and
DF co-variates control, multivariate logistic regression forward selection was used. We used logistic
regression analysis to assess the effect of high tea consumption on DF. In purposes of confounding factors
exclusion, Mantel-Haenszel Stratified Analysis was used. Nagelkerke R Square and non-standard B-
coefficient were assessed. Non-standard B-coefficient exponention was used for Odds Ratio assessment
[Exp(B)]. Null Hypothesis relevance was admitted when P<0.05.

Statistical analysis was performed using SPSS (Statistical Package for Social Sciences) 21st version (SPSS

Inc, Chicago, Illinois).



Study Results:

Descriptive Analysis

Dental Fluorosis Prevalence and Severity

In study comunity the overall prevalence of Dental Fluorosis in study group was 6.3%. (95% CI= 4.3-8.3).
By study locations DF prevalence in Akhaltsikhe was 4.2% (95% CI=1.6-6.8), and 7.8% in Thbilisi (95%
CI=4.9-10.7). There was no statistically significant prevalence difference in study locations (p>0.05).
(Chart 2).

Chart 2. Dental Fluorosis prevalence in full sample size and study locations

Dental Fluorosis Prevalence

237

10 23.20%

OVERALL DF TBILISI AKHALTSIKHE

Source: Study Results
DF prevalence was similar among different genders. 6% of girls (17/282) were affected with DF (95%
CI=2.2- 8.8), whereas 6.5% of boys (19/288) had been diagnosed with DF (95% CI=3.7-9.3). (Chart 3.)

Chart 3. Dental Dluorosis prevalence in Different Genders
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Source: Study Results

According to TFI index, mean number of primary teeth affected by DF was 2.5 (St. D. 1.4. Med. 2. Min.
1. Max. 6). DF severity mean value with TFI index in primary dentiton was 1.36. and 1.14 in permanent
teeth, respectively. Total number of permanent teeth affected by DF was 2.

Correlative Analysis

Univarriate Analysis

Among Biological variables statistically significant positive correlation was observed between regular
high tea consumption (>2 tea/cups/day) and DF higher occurrence compared to those who mentioned
about 0-1 tea/cup/day ingestion. Moreover, among 36 study participants diagnosed with Dental Fluorosis
7 children (19.4%) mentioned about 0-1 tea/cup/day ingestion, whereas 431 study participants (80.7%)
with the same nutritional status were not diagnosed with DF within total number of Fluorosis-free study
group without DF (n=534).

On the other hand, among study children diagnosed with DF (n=36), 29 individuals (80.6%) mentioned
about high tea consumption on regularly bases, compared to those, who shared the same nutritional

status and had no Dental Fluorosis -19.3% (103/534) (P<0.001). (Chart 4.)

Chart 4. Regular Tea consumption rate and Dental Fluorosis
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Source: Study Results

Study results showed strong cause-effect statistically significant association between regular high tea
consumption and DF increased Odds (P<0.001). Individuals consuming >2 cups/tea/day had 17.3 times
higher Odds than those who mentioned about zero or 1 cup of tea daily uptake (17.3 ;95% CI [7.4-40.7]).
(Table 1).

Tablel. High Tea consumption and Dental Fluorosis Odds

Tea/Day Dental Fluorosis n No Dental OR
(%) Fluorosis (95% CI)
n (%)
0-200ml | 7 (19.4) 431 (80.7) <0.001 17.3
(7.4-40.7)
>400 ml 29 (80.6) 103 (19.3)

Source: Study Results

Strong positive association between regular high tea consumption and DF increased Odds was seen
during every stage of life of study group (Prenatal, Postnatal periods). With the study results. Children,

whose mothers were consuming high tea amounts during pregnancy (>2 cups/tea/day=>400 ml), had



higher DF occurrence compared to those, whose mothers mentioned about 0-1 tea/cup/day (0-200
ml)consumption. To assess high tea consumption patern affect on DF occurrence increased Odds,
Mantel=Haenszel stratified analysis wa used, showing 12.6 times increased Odds of DF occurrence under
high tea consumption nutrtitional patern (p<0.003; 95% CI; OR M-H=1.3-121.9). (Table 2).

Table 2. Pregnancy period high tea consumption rate and Dental Fluorosis increased Odds
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29 (80.6) 103 (19.3)

Source: Study Results

Strong positive correlation was seen between regular high tea consumption rate and Oral Health Issues
high occurrence rate and increased Odds. Among examined study participants (n=569), oral health issue
was diagnosed in 132 cases who were consuming high tea amounts (>2 cups/tea/day). While just 30
children had healthy oral cavity under the same nutritional status.

Among study group 437 participants mentined about 0-1 cup/day/day consumption. In 276 cases oral
health issue was diagnosed, whereas 161 individuals had healthy oral cavity. Possitive correlation
between regular high tea consumption rate and oral health issue occurrence was statistically significant
(P<0.003).

In order to assess high tea consumption affect on oral health issue occurrence increased Odds, Mantel-
Haenszel stratified analysis was used, indicating twice increased Odds of Oral Hrealth issue occurrence

under mentioned nutritional patern (OR MH=2.0; 95% CI OR MH=1.2-3.1) (Table 3).

Table 3. OralHealth Issues and regular high tea consumption rate
Cups/Tea/Day
0-1 >2 OR (Mantel-

Delivery Type Haenszel)

95%CI




Cessarian, Oral Health | No 161 30 191 0.003 | 2.0
Physiologic Issue (1.3-3.1)
Yes 276 102 378
Total 437 132 569

Source: Study Results

For further analysis regular high tea consumption association with oral health issue occurrence increased
Odds was analyzed among study participants with different age groups. In overall study group (n=570),
132 individuals were regularly consuming high tea amounts (>2 cups/tea/day). In 132 cases (75%) study
participants had different oral health issue, whereas in just 30 cases (23%) healthy oral cavity has been
diagnosed (p<0.002). Possitive association of oral health issue occurrence increased Odds and regular
high tea consumption rate was seen in every age group of study participants.

Among study participants with 1-3 years age range (Toddlerhood), 6 individuals mentioned about high
tea consumption rate (=2 cups/tea/day). Four individuals out of six, had oral health issue (p<0.05).

In study group with =3 years age, 126 study participants mentioned about regular high tea consumption
(=2 cups/tea/day). In 98 cases, various oral health issue was seen, whereas just 28 children within the
same group had healthy oral cavity (p>0.05).

In order to assess high tea ingestion affect on oral health in different age groups (Toddlerhood, Pre-
school age), Mantel-Haenszel stratified analysis was introduced, indicating 1.7 times increased Odds of
Oral health issue in study participants consuming high tea amounts on regularly bases (OR MH=1.7; 95%
CI OR MH=1.1-2.7) (Table 4).

Table 4. Regular high tea consumption rate and Oral Health Issues in Different Age groups

Oral Health Issue Cups/Tea/Day P OR (Mantel-

(>2) Haenszel)
95% CI

< 3 Years Oral Health Issue No 2 0.042




Total 6
>3 Years Oral Health Issue No 28 0.054 | -
Yes 98
Total 126
Total Oral Health Issue No 30 0.002 | 1.7
(1.1-2.7)
Yes 102
Total 132

Source: Study Results

Among full sample size (n=570) 99 participants were exposed to Indoor coal-burning environment:
Pregnancy -93, Antenatal period (0-1 year) — 85, Toddlerhood (1-3) and Pre-school age (4-6) — 89.

In cases of pregnancy indoor-coal burning exposure, DF occurrence was greater (6/22; 27.3%) compared
to those individuals whose mothers did not share the same environmental exposure during pregnancy
(29/477; 6.1%) (Fisher's Exact Test 14.48; df 1; p=0.003). Study results showed strong cause-effect
statistically significant association between pregnancy Indoor coal-burning exposure and DF high
occurrence (P<0.003).

In order to assess DF occurrence Odds, univariate analysis was used, according to analysis results, Indoor
Coal-burning environment during mother’s pregnancy increases Odds of DF occurrence in children 5.8
times more, compared to those individuals whose mothers did not share the same environment during

pregnancy (OR=5.8; 95% CI=2.1-15.9). (Table 5.)

Table 5. Pregnancy Indoor coal-burning exposure and Dental Fluorosis occurrence Odds

Coal-burning Pregnancy Dental No dental OR (95% CI)
Fluorosis n Fluorosis
(%) n (%)
Yes 6(17.1) 16 (3.4) 0.003 5.8 (2.1-15.9)
No 29 (82.9) 448 (96.6)

Source: Study Results



Further analysis was done in order to assess Indoor coal-burning correlation with DF occurrence rate in
different age groups. According to analysis results, among toddlers who were exposed to indoor coal-
burning environment (n=18), four study participants (22.2%) had DF. Whereas, in study group with the
same age range, having no exposure by indoor coal-burning environment (n=481) just 31(6.4%)
respodents were diagnosed with DF (Fisher's Exact Test 6.6; df 1; p=0.031). Moreover, Indoor coal-
burning environment in toddlers (1-3 years) was increasing DF occurrence Odds for 4.1 times more,
compared to those individuals, who did not share the same environmental exposure (OR=4.1; 95%CI
OR=1.3-13.4). (Table 6).

Table 6. Dental Fluorosis prevalence rate and Odds in Toddlers exposed by Indoor coal-burning

environment
Indoor coal-curning exposure Dental No Dental OR (95% CI)
(1-3 Years) Fluorosis Fluorosis
n (%) n (%)
4.1(1.3-13.4)
No 31 (88.6) 450 (97.0)

Source: Study Results

Expected tendency was found in Pre-school age study group (4-6 years). Having 4.6 increased Odds of
DF due to indoor coal-burning exposure, compared to children with no indoor coal-burning exposure
(OR=4.6; 95%CI 1.2-18.1). In exposed Pre-school aged study group (n=12), DF has been diagnosed in 3
children (25%), while in unexposed participants with the same age group (n=433) 29 DF cases were
observed (6.7%). (Fisher's Exact Test 5.86; df 1; p=0.048). Possitive correlation between Pre-school aged
Indoor coal-burning exposure and DF high occurrence was statistically significant (P<0.048). (Table 7).

Table 7. Indoor coal-burning environment and DF occurrence and Odds in Pre-school aged children 3-6

Indoor coal-burning Dental No Dental OR (95% CI)
environment Fluorosis Fluorosis

4-6 Years n (%) n (%)

Yes 3(9.4) 9(2.2) 0.048 4.6 (1.2-18.1)
No 29 (90.6) 404 (97.8)

Source: Study Results

Chart 5. Risk factors increasing Odds of Dental Fluorosis occurrence
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Source: Study Results

50% of study participants diagnosed with Dental Fluorosis, had Dental Caries (18/36). Whereas, Dental
caries prevalence rate in study participants with no DF, was 64% (342/534). Despite results showing
higher Dental caries prevalence in children with no DF, correlation between Dental caries and Dental

Fluorosis was not statistically significant (Pearson Chi-Square 2.8; df 1; p=0.091) (Table 8).

Table 8. Dental Caries prevalence rate in study group with or without Dental Fluorosis

Dental Caries Dental Caries and Dental Caries and

Dental Fluorosis No Dental Fluorosis

n (%) n (%)
Total n=36 n=534 0.091
Yes 18(50) 342(64)

Source: Study Results
Multivarriate Analysis
Variables having statistically significant association in DF occurrence increased Odds with univariate
analysis, were than analyzed by multivariate analysis.

Indoor Coal-burning environment (B 2.279; Exp(B) - 9.771; p<0.001 and regular high tea consumption
during pregnancy (B 2.635; Exp(B)-13.947; p<0.001) remain as independent predictive variables for DF
occurrence increased Odds in multivariate logistic regression. Regression non-standard Beta-coefficient
value practically represents Odds Ratio. Multivariate correlative analysis interpretation is following:
Pregnancy period Indoor coal-burning exposure increases Odds of DF occurrence 10 times. High tea

consumption (>cups/day) during pregnancy increases 14 times primary dentition DF occurrence Odds.



In regression model Nagelkerke R Square=0.276 indicates, that studied variables build up 27.6% of

Dental Fluorosis Occurrence Odds.

Conclusions:

9.

10.

11.

12.

13.

14.

Overall prevalence of DF in a study locations was 6.3%. (36 children) (95% CI=4.3 - 8.3). By
study locations DF prevalence in Akhaltsikhe was 4.2% (95% CI=1.6-6.8), and 7.8% in Thbilisi
(95% CI=4.9-10.7). There was no statistically significant difference in DF prevalence between
study regions (p>0.05). Indicating water Fluoride concentration indifference (F<0.4) in DF
occurrence, among study population.

Dental fluorosis affects equally both genders. 6.5% of males and 6.0% girls had fluorotic teeth
(p<0.005). Results indicate that in study community DF is not associated with gender (p>0.05).
Mean number of Primary dentition teeth affected by DF was greater (2.5; St. D. 1.4. Med. 2. Min.
1. Max. 6) than that in Permanent Dentition (0.11; Min. — 1. Max. — 2). Moreover, only three
cases of DF were diagnosed in permanent dentition. But results, indicating DF higher prevalence
in primary dentition should not be misinterpreted, due to anatomical and physiological
developmental status (1-6 years), as study participants mostly had primary dentition.

Dental Fluorosis has been diagnosed in 27% in children with 1-3 years of age (Toddlerhood),
whose mothers were exposed to Indoor coal-burning environment during pregnancy.
Furthermore, they had 5.8 times higher Odds of DF occurrence, compared to those participants
whose mothers did not have Indoor coal-burning exposure during pregnancy (OR=5.8; 95% CI
OR=2.1- 15.9). According to study results, Indoor coal-burning pregnancy exposure has abpurt
effect on Primary teeth, resulting in Dental Fluorosis occurrence. Low socio-economic status has
negative impact on Oral health of a child, as well as general health.

In full study group (n=570), 132 individuals were ingesting high tea amounts on regularly bases.
Among study participants under mentioned nutrtitional status, 22% (29 children) were diagnosed
with DF. According to study results, regular high tea consumption is a risk-factor for Dental
Fluorosis occurrence in study community.

Strong positive association between high tea consumption rate (>2 cups/tea/day) and Dental
Fluorosis increased Odds, was observed both in Antenatal and Postnatal periiods. Moreover,

regular high tea consumption during pregnancy increases Odds of DF occurrence 12.6 times



15.

16.

more (p<0.003; OR MH=12.6; 95% CI OR MH =1.3-121.9), indicating pregnancy Fluoride
exposure affect on maturized Deciduous Teeth.

Regular high consumption rate (=2 cups/tea/day) has abpurt effect on general oral health.
Moreover, among 569 study participants, 102/132 ingesting high tea amounts on regularly bases,
had different Oral Health Issues.

In full study group (n=570), 36 individuals had mild Dental Fluorosis. Furthermore, in children
diagnosed with DF (n=36) 50% (18 children) had Dental Caries together with DF. Moreover, in
study group who had no Dental Fluorosis (n=534), 64% (342 individuals) had Dental Caries. Due
to study results, under conditions when Fluoride toxicity caused Dental Fluorosis, still, it has no

caries preventive beneficial ability.

Recommendations:

10.

It is recommended to implement Educational and informative involvement of pregnant women
about Fluoride toxicity, bothon individual and community basis.

Minimizing regular high tea consumption during pregnancy and early years of life of a child will
serve as preventive tool in a study community. For preventive purposes tea consumption rate
should be 0-1 cup/tea/day.

Indoor coal burning increasing Fluoride concentration in the air and polluting furniture or goods
indoor, easily crosses placental barrier exposing embryo to F toxic effect on developing teeth.
During postnatal life indoor coal-burning can also affect deciduous teeth, resulting in Permanent
Dentition Dental Fluorosis. Indoor coal-burning should be minimized in pregnancy and postnatal
life to avoid F toxicity both in primary and permanent dentitions.

Primary dentition Dental Fluorosis serves as a “Biomarker” for Permanent dentition DF
occurrence. Doctor diagnosing DF in primary dentition should raise awareness about preventive
nutritional or behavioral habits of patient, that will minimize Permanent Dentition DF
occurrence Odds.

In purposes to improve general oral health among children residing in Georgia with different
Geographic, Climatal, Ethnic-cultural, biological or life-style conditions, it is recommended to

conduct further epidemiologic studies.
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