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X9bLOYO 30OOL VOV 530560l K IBIOMYGMOOLS s 3FBMZOMGdIOL  boGobbols
©Mbols  96aLsbP3Mgo  0bozo@™mEmos (Sheiham A. et al.,2000). 3060l @l
©553500g05mMs  BoMn™m  Bmlibsdo 3000l 3oM0gLols s 35MMEM™bEHOL  Jumzowols
Q993509090Mb 9O, 2obLoZMMMGOMo 9603369 Mdom  J5TMOMBIZs  JBOW MY
565350M09Lwo  FoMIMBMOOL ©s9350090900. GHJMTobo “300wrol TogoMo Jumzowgdols
50535090 IB0sHYdGOO“  5gM05bJAL  FMOZoE 39O 3wobogzmeo
299m39bols dobgwgoom (Paepe A.D. Nicoles A.C 1998). dovbgwsgzs@ 0dols, GMmd
365350090 Q553500909%0, REMOHODOL, 96mbool, 303m3sBoobs,
350MEWMAO0MOO  (3390Ls s bLMEolgdOo  ©IRgIBHOL  Lsbom x96 3093 XIX
Lo3mbgdo odbs SO, oMol ML b3y ©9935009090msb  FgsMgdom
639050005 dqlfogerowro.

3000l Bogo®  JLMZOEMS  96BIIMOJLMEIO  3SOMEMYP0JO0  SME v olY
96535 M0EbM35605, 039939, FoMHIMIMBOMS O 3600b03MMO  gsdmzobgdom, biy305¢Mm©
96535 RgMOMZ5605. 5350005  Fg0dgds  25dMTg0o3bgl bMWD 96
g4dg00Ly o Lobol, 96 FNEE0sbsE 053830l MORBODBTOL MOABMIBOLS WS LOLEHGIGdOL
36M3500098056 5 4963005605d0L 3563930056 ghms.
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055350090900l  8085M100  2oBOHOo 0bBHYMGUO  gobs3oMHMds 353096G s bgzgMomo
fowolb 3609369 m3568s BT bIME ST OIo EHILYOIMGIGOOL SVLSBOPIW DS
@5 UB3meol sbs30L  JmUfogurgms TmOOL, Molog  A9M3IZIMIHos© 3930060996
50530560l MMPsb0BIbY 29M93m  RodBHMO™MS MBLILYYMZg BgMJTgEOSL. 353830l
365GH™IoNO - BoDBOMWMP0MHO 153090 MMGOBO s WIdOEMMHO 0dMBMMO LobEgds
96003690356 293wgbsls sbgbl 8538300 B30 LEBMASBHMWMYONIH  O935JOIMS
9000bs6MgmMdsBg. sLg3g FBIOE  MmOY6oBIdo GO390 MmMRobmgdols
LobG9dgdolL BMbJgool  bgdoldogMo sMM3939d0 d60d36gwMm3bs s0Lsbgds oMol
OB MORbMms IYMIsMgMdBY. bb3oolibgs mGmysbmer ©s5350gdsms 30039000
L0d3BHMIYOOL AoTM3Egbs bdoMo LMy 3060l OHdo bgds s Fo®dmdmdowo



3oMEMA0MH0  3OMEgL0  DMPS©  O9939YBIMS  SEEJMWO  35dMm3gbols
d9L5d gAML 0deng3s (086058300 . 2004).

Loldger ysedo BEMMOL 3Mbi3gbBHMsE0s ©@s dobo 3530060 565350090
Q9935900L, 39MIME FEMOMDOL  gob305MGOSLMIL Tg3609H s KIH 3093
3LMEo  bYM39b0ol  ILEYoLOWID OILEHMOs (Ruan JP, et al,2005 cited in
DandiK.K).

1909 fgl, 5996039 ds  LEHMAsGHMmEmads, $MJEIMH03 9533908 8960865, G™I
353096@90L, MHMIgdoE 3bM3OMdHID6 3MmMEMs™Po, 300gdby S©0gb0dbgdMm©Im
4530bx396M0 5g900. 990AMIdo BMHYJIMH03 3533900 ISDBNMLES, M 03039 Labgmdols
59900 5396030l bbgs Joesdgddo d3bma®mgd 30M9dLsE 9509b08bgdMmEIm. BmMma30569000
3bmdoo  4obs, MM Yo30LxgmH  Wodgdl  gosBbIm  39M0gLMGBOLEBHIBEH MO
©3H3060mz35, bmwm 959md(393 0BgHBs© @iLLbgs LolAge goewrdo sOLYdMwo
bogmoghgds (Frederick S.McKay 1919). 1930 §geob, Jodozmligdol doge  Fywols
odMM5GHMMH0)0 5B30Bob J900989©, 0IBEHOROE0MYIMNWOo 0465 BEHMMO, HMAMOF
4530bx89M0 oggdol 259ma)3930 RBOJBHMEMO, BMEOM 35O GfMmEs BEMMOMDO
(National Institute of Dental and Craniofacial Research).
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LOYMZIPPOIME  9W05MJIM  FMbIBMGOSL  0dob  Fglobgd, ™I JoMOgLoLs S
REMMOADOL  gob3005090s  3MMGEs30sdos  fysewdo  gGHmOmol  3mbzgb@GMogool
90608506 (33000 gd5LMBsE 3o (Dean HT.1938).
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2960L5%BE3Ms LsLAgE Fyserdo dobo 0.5 3d/c - b 1.0 /e - By 3MBEI6GHGSFO0,
bem m3@08se)© mbo dohbgme 04bs EmOol 1.5 dy/a 3mb6396EGHMs30s. Fgmey
dbc03, Lsbdger Hgodo FEHMOOL Fooeo 3mb3EIBEGHME0S BWYMOHMBOL gobzomsMgdols
9OM-9000 93500 MOL3 Bod@m®os (Marthaler TM.1994). 530b ©@LEHWOOS 0bOE, MMI
AbmyEoml bgsslbgs 3Mmbgdo 9bgdM©mo FermOMDBOL 396s godmgeobos o,
LoS3 LOLIgEO Fysero 903930 BAHMMOL A9 FoMOJIM MoMmEYbMASL (Arif M, et
al.,2013; Akpata E, et al., 2006) .
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X 9630009 MmB0LMZ0L  95(30eGdJ JO-9O FMHZ5M 30OHMOS, 9JBH0IMSI© ©I0fiY™
3393990 0dols dgbobgd, mv Mo 253wgbsl sbgbs FGHMOO B0l Jumzow by
(Wondwossen F,et al., 2004).

Logodmggermdo dbgogbo Lobol 33w93s dmErm  sofjergmerols dsbdoebyg o6
BoGMOMEs, FgLodsdolo 96 Mol oaIbowro 3MMgEs3ocmo 3530060 Lalidgen
095080 5OLYdME BEHMOOL 3mb3IBEGHME0LS O BLWMOHMDBL TrGOb.

05303m5 5L5300 300D 56535M09LwO FoMHTMIMDOL H53500)0JO0D Bo3dom®
bdoGo 23530905 J0bs6JMOL 3033 sH0MMHO IB0sBYds. Jobo A9630MMYdOL ghHo-
9O 9AHOMEMA0NO  RdJBHMMs© dooBbgzs  3d0wgdol 99630006 gd0L  dgMom©do
9990 MM0 3MHM3ELYd0L IMP33s, M3 d90ymdTdo 3e0bEgds 3000l Jumgowols
5290900l Mom©YbmdMoz30 s  bo®olbmdMm0z0 ®M3930m. 3d0ol  Bsbslobdo
90656460l 303m3wsBos  [omdmoddbgds  gadMHoMqbgBol  3OMEgloL  IMM3g30LLL.
3w0b03MMo® 030 3¢00bIdS 5ggd0l, FOM3960 S MM JobsbdMol Laboo.
390myma3gb  dogoco Jumzogdols  303m3oBool 3 Lobgmdsl:  LobEgdmOl,
SQRA0WMIMO3Ls @S 39MHM35bL. LoLBGIMOO 303Mm3EsD0s Z0MsMEYds 35d0b, HmEaLsg
3000900l Bs8MYse0dgdol 3960MmEd0 ©EJELL 96 Bagmaxl s©09bodbgdmom Lbgsalibgs
55350905,  0d030  300¢qd0L,  goblogMmmMgdom 30639000  INWHMOLS
ROMBEGHIWMOHO  300gdol  303Mm3EsDooL 29630050905 535300609 MYW0S 853330l
LomaEbwol 306039 Fgwoffol osdsbogr bbgosbbgs (3539 vy JO™bogMw
Q5935Q9O5LMb.  5EROWMOM030  303Mm3WsDos  QoB30MHMDYIMWOS  BMEOIMEOOL
G®530000 56 Lo®dgzg 300900l 39MHOMEMBEH0GHOL OHML sbogdomo  3OHmEgloom.
dbmddo EsH0sbgdoL EMHML sP0E0 593l FbmEmE ghHmo 3mb3MgE Mo 3dools
5396M0L 3300 gosl. 3dodg  IMM393900L OML 30 TY33WOW0S OHMYMOF JO0WOl
xm©ds, sB939 Jobo BmTs s Jumzowmzsbo LBEHOWMIGHMOS, Tgbodwgdgwos dmbgl
BMOL Dmbol sH0sbYdsE. 390M3560 303Mm3sBos FoMBMoybl Fdowms XyMBoL
3905609000 0330500 EsHB0BYOIL, M5 F9godegds 35dm{I3gmEro 0ymb 4ods-bobol Josdmls
G®5300m, LB0ZYIBOMS S YdgdoL JOHMbozmwo miEgmdogwodoom ( Seow WK. 1991,
Suckling GW.1989).



9065660l 303Mm3oBool 2530 3gmgds 353839000 (33O 09630030l MM
3560690L 2 b 99%-0g (L.C, Bader et al.,1994). dobo go3M39w090s ©sdM 300090005
053930L  bLemEOM-93mbMT03MM, gJPboIMG S 339000 LELGHMLDY, S1Y39, WIBSIOOLSL
053030L  imbs®y, s TgMEYdbY, MMIoL dobgz00 bEgds 93 935 YdOL
3obogoaoMgds (Seow WK. 1997., Yonezu T, et al.,1997). 0s65990060m39 3300939009
330P39b65, ®m3 393030 5630030l 30MM09dT0, d5383ms Fmbobergmdol 3-15%-U
290m3e06@s  303M3WsBo©mHo ©sbosbdgdo (Montero M], et al.,2003). 5855006,
50L5603b5300 0L BodBHO, MHMA Q9630MGOMo  J394bgdol dmbEbEgMdsdo s©bodbmeo
Q593500905 MBOM bdoMo 43b39ds (Li'Y, et al.,1996).

3393990l dobgz0m, 3000l gm0 Jumgool LolEJIMMmO s SPYOLMOIMOZO
3030m3oHBoMOHO  ©sHB0sbYds  JooBbgzs  39M0glol  A96305MgdOL  ghM-9ghd  MOL3
53odBmEs© (L.Hong et al.,2009). 303m3wsH000 ©sD0sbgdmeo 80bs64mols dowsdmdo
905390 0s 35535 396M98Mm, o3 Jabol bguboy®ger 30MHMdsl JolBY JoMoMYgbmeo
05d&9M00lL 503gBoobmgzol (Targino AG,et al.,2011). BMY0gH»O 53EMMOL IMLsbBOHGdom,
35383900, MMIJms3 50960369050 B0bsbIMHOL  303mM3HBOYIMO IH0sDYDS, 5056
d9Bo© 93MAbMd0sMBo  396M0glbol F0doMm, 30O 85303930, MMIGEMS3 96O SJ30
30bs6JM0L 5653560090 EsH0sbgds ( Lopes RM, et al.,2013).

35350090 935000 JO0ID B3 M ol 003055 A3b3wWIds  JdoOl
9525600 JbM30egdol IB0s6JdS GOHMBoOL Lsbom. gl sG0OL FobsbdMol dgw9d393900
bsbosmol  sB0sbydo, 290mf39Mwo 97535 96M9ImlL  Jodomo  bgdmddggdom
360Hm3qldo dsdBHgMogdol Bs®gzol  as6gdg (Shaw L,Smith A.1998). dobo gob3z00m569ds
05303005 15300  JOMOMOPIE  A9B30MOMBYOM0s 8539 bowool  §396gd0Ls o
GOG®MLYOOL FoMBIO HIMPIBMOOLS S SI3MOBOBOL Bx4535L 96 dTETo35L 9 (3390
360 3H9gool domqdoom (Millward A. et al.,1994). bdoMs 509603690500 bgzdrmBYwo
3bmMHgdbool s dMgdool ddmbg 353096@gdL. Roberts-ol 3300930l dmbs3999d00m,
B90050608bmwo 93500900l dJmbg 353096GMs 498m33w930LsL, dmbsfowrgms 35%-8o
399030065 3d0wms Loliobzghs Bgsdomol 9HMBos, 3930l Bogmsglols d5539 2oMgdmls
903030 B9dmgdggdol dggyo© (Roberts MW et al., 1987).



G9Mdobo “ bLmErolgd®o ©RgJGHO” 30639w0© FogMs 1991 gl John O.-U
9096 259mg3994690e LESEH0580, LEMIMOOmM ,,LMEOLYOMHO IBIJAHO - 3OOl Jogsc0

JBm30gd0oL sH0sBIBOL sbowro 3slogozszos” ( Grippo, John O. 1991). gb LEs@os
0ym 30603900, MGz godmogerobs LmwoligdMHo ©IRIJGH0, MMEMOE 3dowol
353560 Jumz0ol EsHB0IBYIOL sbsEo BMMDs, MHMIgEoE AobLBZ93WIdMs gOHMBoOLS
@S 35MMYOYOHO (339000U9b. LmEolgdHo ©IBIJBH0D sD0sbYds MAOM BJoMms
33630905 LsdMsEM s bsbEIBAM SBs3d0, 853839000 15305M 0TZ05M00.

053306399900 230P39690L, MMI 565350090 FoMHTIMIMOOL I35 JOSMS
LobdoMg M3965L369cm0  Hergdol  2sbdsgermdsdo 360d3zbqwm3bs  goobots.  5TdL
3b5Ymxl OMlgmdo 53 9350IMS MRO® bdoMmo godmgzargbs (obs Hergdmsb
090560900m.  93BHMOMS  SBOOm, sbodbMEo 35300609 M0S 93 MYOVIMO
3060B900L FoeMglgdals s RIMOBMBOWOL 5839md9dsLms6 (Heprobsutbckas I1.M.1993.
®enopos 10.A.1996).

Mo 099bgds,  9M535M0gLICO Q935 JOJIOL  A93MEIEOL  LoJoOmzgerml
05303ms  dL3OL  AMLObEgMdsTo, 33eg3900  9dBHoMMO®©  F0dEO0bIMgOL  draenm
Sofgmmgdol  gobdogermdsdo.  2sbbm®mEogws  39G0oglols @5 303m3sbools
3963005609008 39003Mm - BOMEMYOMMO s LemEoswe - 3030969900 GoLZoL
3394BHMOO0L dgufogers (953059300 9. 2005). 51939, dmbs d53d3ms  IMLobErgMdOL
doM0mMO©0  LEAMASBHMWMAONOHO O593500JOJO0L BOEMYSEOMOO 5b5EOBO s FgBILES
36OMB0sd 303 ©mbolidogdsms 899900 (80dbosdzowo 0.1998). dombgsgzs
5dobss, 9009  9JHOH  Logombo  MBRYdS  5M35MOLw Q935QOSMS
393039wgdol  Tgufogws  JoMoE  3m3Ms30sdo,  dledrm  9EHOMEWMYOEO
3394BHMOIO0L  0IbEHOTBOE0MGOOLS ©d om0 ©HTMGOO! 36939630wo
mbolidogdgdol sbgeagzol Jobboom.
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530 1. o@gems@@wyemo dodmbogrgs

1.1 bGM@BsGHMMP0MG0 ©59350J0JO0L 393M(39egds

X9bLOYO 3060l MO 530560l KIBIOMYEMBOLs s FBMZOMGIOL bsGoLbOL
Mbob 4563L5BW3Mgo 0603sGH™ME0s (Sheiham A. et al.,2000).

30600l OML 9350 VM FBoMMM Blibsdo gobliszmmMgdmwo 3609369 mdom
3°90m06B735 3000l 350090 S 35MMEMBEHOL Jumz0WOl 5350Yd9d0, MHMIEYdOE3
3990™ddo gobloBzcmegl 3d0wms 336030l JE06MOOL MM3935L S LodME MM
300gd0l  5356135L53 30. dLIBOTBZ30s  S193g, OLYMO 535 YIJOOL  BIGIOM
39363390905, MHMPMOOESS - 3000l 5M03IMOJUIMEIO O8939®©JOJO0 - BEMOHMDO,
303M3wsH0s, 9OHMB0s s bLemEoligdmo grgd@o (Petersen P.E et al., 2005).

306006 ©OML  53500JOJO0  BIMOMPOS  BOZMEILJOMWO  3630056M9dSO o
39630m569dwo 93996900L 9mbobgmdsdo (Mcmahon AD et al, 2011).
D90mobodbmmo 9350 g0gd0L 493039 gdol  Lobdotg  dFodm 35380600
bLMEO0SYH-93mbM303NO  BodBHMEOGPMIb (Selwitz R.H. et al.,2007). sUg39, 9bgs
500bodbml  296M9dmb  gFog@Hmdms  360dzbgermzgsbo  Bgyegwgbs  9@530sbols
X 963009 MB5DY. 93M35mMABMEO BoJBHMODS 2o3wgbs 55d0sBoL K 6IMMYEMdOL
9M3sMmgMd5BY, 39BL3MMGO0m, 053030L5 S FMDBIMEOL MOR60DIDY, ©OILSE
MBYds 5B E 3GMMdYIo, 3065006 50530560l MmEMYBoBTo JFoEmME SGOL
053930060900 45MgIMBMD - Fo®mBmMoygbl M5  domMULGIOHML boffols (bmensdg b.
2015).

1.2 35609LvE0 55350 JOOL GBHOMEIMY0s S JE0EHTOMEMY0S

dbmpomdo goOm-9Mm  g43z9wsbg  493MEIWIOIME 935 JdMs  BroEb3d0,
05303ms 9300 33009353 9G0P FMOLsBMGdS 3000l 39sMoglbo (Vieira AR. et al.,
2008). 35630050900  93996gdolL  Lgmerol dmUfogargms 60-90% Q9350090
LPmOgo 90 93500900  (Petersen P. et al,,2005). 35G0glwero  ©53500900L
b5837Mbserm© 309396300 ©Mbolidogdgdol og)yd3s WRM™  F60d369wm3zs60s,
300069 9339 359M3e9gb00O 9350Jd0L I3Mbscrmds (The Scottish Governmentt,2007).
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39009LoL  9BHOMEMAOMOHO BodBHMOIOOL 009bGH0R0EMGdOL FoBbom, IMZ35wO
L5300 gHM 3300935 BoBOMYdMOo, MMIg™ms 9909390Bg ©IYHEBMBOm  35M0gLo
90937936905 37 GH0YBH0MMMYPOMO  ©993500JdsMs  MoEbgl,  brem  g0dmdf393
dobgbms  Imeol 35003690 m3zsbo  sEoo  MFoMogl  LemEosw&-93mbmdozme
5399 &H™OL (Peres KG. et al., 2000), 33mdgeoms B53go306m 35650000900l @adsr mbgls
(Qin M. et al., 2008), 24969¢03m6 §obslomobfiymdsl (Piddennavar R. et al., 2013),
05dAH9M0e 06x830E0MYdsL (S. Mutans), 306H0b @O 309096996 3yMBsMHIMOOL IO
9563960090l (Mascarenhas AK., 1998), 3060l @61l Lombol ©om@gbmdsls o
099050099600 MdsL (Lenander-Lumikari M. et al., 2000) @5 356003960960 15339006 bdo
3mbdocgdsl (Milgrom P. et al., 2000). ©553500900L 59393 RBoJGH™MIOL Y39
9053369096 dgM™dom Bggul (Ferraro M. et al., 2010) s OMYdI0DO Msb3d030l
396030 sx30JLOMGOIE 35M0gbvyer G9dmbgg39gdl (Helm S. et al., 1990).

Abmyom  dobdEBHOd0m  9sdMO30  33¢g35  BOMEIYds  39M0gLlol 393039 gdOL
LobdoMoby s dolo odmdfizg30o Tgboderm GEHOMEMAOYIMO BoJEHMMJIOL ILOYIBI.
(Rafael da Silveira Moreira,2012). 589-b x56309@®mdol g6M36mwo 39b&®oL doge
3mfim@gdweo dmbsdgdol dobggom, 5-9 ol sbsgol 8s3d3ms 50%-1 509b0dbgdsm
9OM0  39009Lwo 96 dggboro 3000, bmerm 17 {igredg sLs3do sbodbero
509bMds o eomdl 78%-0g (Bagramian R. et al., 2009). 1998 {crols dmbs3999d0L
9d0bg30m, 0@sw0580, B3MEol dmbfogergms dm®mol bbgsolbgs sLo3mdM03 X330
3obLbg5390M0s 356MH0gLOL Fo3M(39egdol 5B396909w0. 12 igols sbs3MdM03 X y3do
090 89500996L 52,7%-U, beaewm 68,8%-b 15 ferols sbozmdmog xamado (Angelillo IF, et al.,
1998). 2001 Hcrol dmbsgdgdom, Bobgmdo 3sGoglo BodloMEgds 3meol dmfogargms
84%-80 6-b 12 Hensdgg sLo3mdMm0g X359ddo (Wong M.C.M,, et al., 2001). dgena05d0,
1980 fewosb 2006 (ersdg 3oMoglbol 4930390 gdol  dsB396909w0  dgLsdRbgzec
3009099 mdb. 12 Ferols sbs3m36M03 Xamx3do_3,9-sb (1983 Hgwro) 0,92-8¢0g (2001 Fgwro),
7 ool sbo3md®mog xagdo_1,4-sb (1983 fgero) 2,24-8009(1996 Ggwo), 5 Geool
Sb53mdM03 xando DMFT 0bwgdbo d300M©gds 2,66-sb (1981 §gero) 1,38-00q (1994
P9geo), (De Vos E ., et al., 2006).
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3060316 365903500, 29O 39MOgLICO 99350 YO0LY, Lo3TomE BIoMS©
33630905 3000l o560 Jum30wgdol 5M535M0gbwo [Fo®mdMIMdOL IB0s6gd9dO,
OMIgmogob 493039 gdol  Lobdo®oom  AsdmoMBg3s  303M3EsD0s, T MG™MDbo,
9OMD0s s LmErolgdOO ©IBIJGHO. B9JIMINBoTbO ZsmMEMY0gd0 30MOL WEdo
2993w 9bowbo  9®0s6 Ubgsolbgs gm®Mdom. d60d3zbgwmgsbos 93 935 OIMS
IHOMWMYONOHO  BodBHMMIOol  3mbs, sMLYIMWO  99350YOJIOL  FOIMAMILOMYOOL
399306M900L, 8900 IB0sBYdJOIOL o306  S30EgdoLs @S F3MOBsEMdOL
©5393930L dobboom (Levitch L.C. et al., 1994).

Logo®mggermdo, obgzg Omam®mE dbmgeoml bbgssbbgs 439969ddo, 33¢939d0
39009LE0 953500900l 2930 (39egdOL FgLobgd 9GO BOLOSML 5ESMGOS.

1989 fgaol 3. goxosbol dogm, Tgbfogeroer odbs 35383ms sby3do  35M0gLoL
393639 gds. 99005390 0gbs  93MEbsMmdol  Igm@gdo  35M0LOL  5dGH03MdOL
bbgo@slbgs bs®obbol mml (yogosbo ¢., 1989).

1993 {9l LyBLOLOY 45350V S BYBLOLYSWEBOW 85383900 Tglfjogerow
0465 LEBHMIBHMEMFOMOO LEASEMLO (RO 530w0 J.m, 1993).

2003 Goeb,  8gufogaroe  0d6s  LEHMAIGHMWMAOME  ©5535Jdss  LobdoMyg
960093mM0  hoyz0m  9935YOM 053839000, SLg3g  39M0glol  FmOIoMGIOL
LM EO0SEYH0-3020906MM0 S FJOOZM-B0MEMAO0OHO MHOLZOL BoJEHMMIdO (35¢obsdy
d., 2003)

2003 §ogol  @. goxmosbols TogH  BoGomgdmer  odbs  33wgzs  JO™mbozomemo
AGMbBom3smo0l Jmbg 853939080 356MP0gLIO H535YBOL A93MEIOOL TgLobgd
(4ogx30960 @., 2003)

1.3300¢0gd0b 565350m09lw9m0 Fo®3mIMdOL 553500909d0

300900l 565350090 FoMmIMIMdOL 935090900  3t3M3WHBOOL,
REMMOADOL, 9OMBooL, LrEolgdMHO IBIJGHOL WS JBOWDS 35PM MR (3390l
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Loboo s0fig®owos %96 30093 XIX Bo3bol 65d6MMB7dT0, FogMsd 30MHOL VO Lbgs
3500MMQ09005996 256lH353930m bo3argdsss glfagerowo (Suckling GW et al.,1976).

30000l o600 JumM30gdOL IH0s6gdY00, 236305MGOOL 3gMomeol Jobgz0m
0gmBd 2 XYIBOQ:

©3%05630900, HMIWIBOE Z0MIMOEYdS 3d0Egdol BsIMYseodgdol 3gGHomedo.
9Lgbos:

e 303m3sDoos

e 3039603 sDoos

e RWMOHMHBO

e 3903300MIMBOMO ©93500J0J30 (3930073MbOL EOL3WSB0Y, SMIBOWYYMBOWO
599wmy969b0 s YbEH0bMAbIBO, BoMBMOWML 553500 D)

©5B0s6909B0, HMIWIdoE 3e0bYds 300wgdol SIMmFMol Fgdamd 3gMomBo.
9Lgbos:

*  3500MEMYOMO 339000

*  Lmeobyd®o ©IBIIGO

® 3000l 353900 Jumz0egdol 9HMBOoS

e HMo30>

e 3039609L0gbos (dMOM3L30 9.3 2001).

55350090 Fo®mIMIMOol  IB0sBYdGO0ID  L3Tom© 493039 gdM
Q59350090908 309336905  303Mm3WsD0s, FWMMOHMDBO, 9gOHMBos s LMEWOLYdMO

©IBRIJAH0, OMIgwms 393039900l glHogwrs doMOMOIE FMToz0  300egdOL
50mFMHoL  d90amd 3gMomdo bgds (Aldred M.J, Crawford P.J.1997), 6sbog

S@IBGHMOIOL B98I0 33¢93900-

1.4 3300l 306s6dMmoL 303m3msBorme sB0BYdIMS 3530U9dMgdsbo d53330
sLs3do
05303mo  dBs3do VO™ 9M939M0gLIE0  [oMmTMIMIOL 93500090 WID
15395m BI0MO® 33b3J0S 300egdOL  303M3EsBOMMO IB0BYdS. oo FoMTMIMdOL
960-9000 9BHOMMMROMO BogGMMs doohbg396 300gdol 2363050900l 3gMH0omdo
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39G50MIMH0 30HM39L9d0L IMM3939L, MOE 89ddTo 3e00bgds Jdowol Jumgowol
539099980l GH3mEbMdM030 s bsGolbmd®mogo ®wgggoom (Ilatpukees B.K. 1967).
303m3oHBool MM bgds  9bs3gemdEslEgOol - FobsbdMol  Hoemdmad]dbgwro
X990l bmGOIse®o 36 J30mboMgdol dmdws (Anexceer B.A., Bposron A.M.
1970). 303m3sBool  gob30m5MmJOOL  JOM-9MH  GHOMWMPONH  BJBHMOo©, U939,
3moLsBMYDs J069Moe0B300L 3HM3EgLYdOL oM®3gg3s (Baiic C.H. 1965).

G.Nikiforuk-ol 330939005 80933093565 03 303mmgbsdgy, M3  dobsbyMmols
xm®IoMgdol  3OmEgLdo,  MsGIo 39 E0dol  Idso  3MbBi3gbBHME0s 9GO
303m3WsBool  29630m56Mgd0L  gHM-9Mmo  139308039M0  BoJGMEMO. gb  303mmgBY
399L5059905 bsBM3560 BMOIOL 303M3WsBOOL 4963005090l GEOMWMYOME GodGHMM,
39bL53MPMGIO® 30 25630050905 39969000 F3bM3Md B53039030, MHMIWIMSS 339
3o9Bb0sm  Fobobo®  aobfymds  39M0glbIEo 935 JOOL  2963005Mgd0LSAO
(G.Nikiforuk., et al.1981).

BmyogMmo 993b0gmol dmbsBOIPom, 303m3sDool OML IMO3IMWOs 50O
dbmmnE 3069 oBs300l  3OmEglo 96539 MdMILGHIO0L  5MLS3sMOlO 96
3969w q0mwo 3164300l godm, 50939 W306M39wgl Yym3zeols  3dowol dobsbmol
3o™30bo o@®moduol dqbgds (B.IIaTpukees.1968. Nozaka K.1990).

90656dM0l 2961300006090 MBs  303Mm3sDBool  EOML  FgMJ3g39©  bobosmls
5G96M0L. 96599 MdELE OOl OMWM330L F9IPIP SWIM [o®BM0ddbgds Bobsbdsco,
303m3sBoMmo  [oMmdmdmdol ©9xgdBH00 30 M3MRDZ0MMIOIPO 9O 50D o
d9L53530LO, 93P [oMBMIMIOL ID0sbYds ®Bgds FobsbdserBg domgero
3gbm39d0L 356dowwbyg (Kopuaruna B.B., [lpaxosa C.B.1997).

©OMIOO0M0 30000l dobsbdMmol  BMOIoMGOoL  3OMEgLo  bEHYBIGHIWMH
3900m@do ofjygds (Kacmbuma A.®., et al, 1979). mOLvyE®dOl ©OML  ©IEOL
X 9630009 M0l dEMIsMgMdOL  bgao3ergbs  dobsbdmol  BMOToMmgdsbg  FMSz5eo
653GmBom dB3o3Egds (Gary S.M., et al.1980); (Maxkos B.T.1972). 99d60magbgbols
36MMm39boL  IMP3930L  F9YRO©  B0sbYds  Fdool  Bsbslobmgzsbo  Jumzowo s
000080436905 303Mm3sDoMM0 IB0sHJdS. 0l 3000560YdS MOLYWMBdOL 39H0MmPA0

9oL d0ge gooEsbowo M50dg (3539 96 JOMb0IME0 9350Yd0L F9IYs®, 1939
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50539 396000 gL MmMHR60HIBY 08 85369 BodEHmOMs HBgdmddggdom, HMIwgdos
0039396 MOLMEMBOL BOBOMEMYOMGO B08EOBIMYIMOOL IMMZ935L.  303Mm3WIBOS
39Lodems 2ob30m5MEIL B53330BT0 A5OEBOWO Mado@ol (Seino, Y.et al.,1981), ddody
0693943060 ©5350090900L, oL3g3Lool s 9BEM3MObMwo IMM393900L gRS©
(Hillman, L.S., Haddad, ].G.1975). 303m3sbos 23b300905, Gmym®E Lo0dgzg sbgzg
dmdog 300egdby (Casanova-Rosado AJet al.,2011); Lo®dg39 300cgdBg 0830509, M53
396306HMdg0M0s 30Ol BMOT0MYOOL 3500gd0m. BMAG3g 300WgdOL 3033 IBOS
0539390690905 dM35350 EIEOL MOYBOBITo OLYIMW IMM3939005b, braerm
899008030 300 9d0lL, HMIgdoE 0§ygdgb BMMA0MmIISL B53830L FbMZzMgdOL 5-6 M39DY,
539380609305 603m0gMHgdoms  (33¢0l  3OMEgLYdOL  IMM393LE  Bogdz0L
m®560bddo (Nozaka K. et al.1990).

565350m09bYwo HodmImdols 5H05690900L LobGgdo@oBosgoolmzgols
©OEIOGHMM0 50HgM00s S 899990539005 JeSLOG03I930JOOL FMOZ9O BMMTs.
01939, 30335HBool IM935¢00 BMMIoL ORIOHIHE0MYdS BodMmEMm™m® 396 dmbyMbS.
3@0ol0%035(30500 IMH3eglmds 56 43593l Bodmogdsly 935x35LMmm 303M3EsBoOL
2903960l 3mb3M9EEo 3ewobogm®o gm®ds (Aramos H.M. 1929).

31900 MO RILMZ69d0L QodMm, IMSZ5¢0 3331935600 3354300l 303M3EsBool
3wo0g3035300L o309  39MLOSL. JOM-gOMO  Y39eoHBY LOMELYMBOWO FMEOIs
303m3sbool  3esloBo3sEools  Igdmagzmogsbs  H.bemosa-d dol  LooLg®HEHogom
6586ddo ( berora H.A. 1981), ©m3ob bsdsegdomsi dgladegdgeros 303m3@wsHool,
OMaMmO3  3000603Mm-565¢M™B0MM0 BmMTGOoL 2obLsb®3M, g3y  3M939530MEo o
1593OBIM MbOLJ0YdIOOL OYIATZG-

300ms X3ROl Fogot  Jumzoms MomEIbmdMoz30 IHB0sbgdOL Jobgzom
399mgma3gb  LobBHYIMO, 3960M356 O SRAOWMOMOZ 303M3oBosl (Bernard G. et
al.,1941). 50MdM030 303M3WsH0os  Lo®Mdgzg 300wgdbg 96  Fgobodbgds, oyo
doMOMOEI© A3Hb3wgds 31©T030 300¢gdbY. 5T EOOML SAOWO 53l JMMO O
00300005 MO0 3000l Jum30ol A5630MGOOL IMPZ)3L. 2odmdf393 JobgBms
dm6Hob 93060390 qls  JMmoLBOYds  gdobozMMo  BHM30s, MMIgwos  SHosbgdl
3963005609050  BMEOIMEL, b bdgdomo 3OMELo, GMIWOol OMLYE bgds
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Moz do 0bxggdsgool dgofigzs. Ao sB0sbgdgdo 3erobgds gMm-gMH o

3000l 89MHOL (33¢0gdom, 8d0d) IMM393900L OML 30 T933W0W0s MHMYME3
3000l g39M0, s1939 BMETs, BMTs s dobo Jumzowgdol LEGHOWJGMOS (Watts A, and

Addy M.2011).

3963560 303m3WsBoOL JEHOMWMY0s ©OERIPOE0 56 5MOL. 5T 3500MEMYoOL
QO™ 300¢gd0ls 23069306930 bmdgdo 3993060900 dobsbgemols
396130056093 Mmd0l Bsex Dy, 900b0dbgds bMEM3E0sbo Bgsdomo s dmyzomsm
9053960. 39060Mm3560 303Mm3sD00m F90degds IB0sbIL Bgws gdob gMmo Bobgzcmols
g39ws  3doo, sB939 a3bgzwgds LFMgEgdol, 93d3900L, 96 FMdoz0 I SHGIOL
90053M30. X3MBYOO EsHB0sBIOS T90degds 45dmofiz0ml 4ds-lobol Josdmls &™Ms3ds50,
©oLlb039d5d, 4dgdoL JOMbo3Meds MbEHgmBogeo@ds (Bunorpazosa T.0.1981).

LoLEBHYIMOMO 303Mm3WsHB00m bEGds  Yzgws 6 FbMmEMmE 00 XYMIBOL 300Ms
30b656JMm0l 35693000090 Mds b M©3935, OMIGdoE OMOL JOMLS S 00539
9mb5339080 Y5¢r0dgd0sh. 0g0 FoMdmoddbgds wgol dogd mOLrEmdol 3gMom©do
39053G9bowo  Lbbgoolbgs d(3939 099 JOmbozmwmo 0bxggdEomdo 9350090930l
0909290, 99539 39M0Mm©do 603m0gMgdsms (33¢0ol 96 339008 G900l OLVZg30LSL,
MOLYEMdOL dgmeg s gLsdy GHMOIGLEGHOT0 JowgdEo 1sd3MMbowrm 36Mg35653HJOOL
©90mddggdol, 1939 boymaol ™mEMYSBoHITo  SLoToErsEools s OO S300L
36m39LgdoL EsME3g30LsL  (I'pumxos M.H. 1985).

303035Boob godmdf393 9EHOMMMR0OH RodGHMO™MS dmMol oo 3609369 mds

9603905 ©@M9bszemem d5303ms 96v) 65506390 ©H0SYOMEY SHIEITMDOEMS b
Seow-b 330930l BbTs, TobIBIMOL  5GS39M0gleo  [Fo@IMIMBOL  ©IBIJEHJIOL

39303990 oo 3MHMmE96GME 356396909l 62.3% s0fg3s 00 sbowrdmdowgddo,
M9, Hmbs ©s05gd0LsL 96 50gdsBgdmes 1500 gMsdl. 35d0b, HmgLsi 1500-2500
3® Pmbol 8dmbg 0538300 xamRdo 09039 35B3969dgwo 96 5©gToEHIOM©S 27.3%-b.
B®3scnm®o febols dJmbg dogdzms xa«ndo (250096 s dg@0) d0bsbdMol wgxsgddEgdo
2993065 Fbmerm 12.8%-3o (Kim. W Seow,et al.,1987).

Infante ogwob, HmA LBo®dgzg 300 gddo dobsbdMmol 303Mm3sBos 56 FoMIMPYOS
Q5 5308 EIBEBHMS® FMOJ3L IEOL MEYIBOBAOL LFE39EMBOMO  M1od30d, MMIgEos
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0393l 6ogmxl 6ogmogMgdsms 33wl Bgdoldogmo Lobol smm3g30Lsgsb (Infante PF.,
Gillespie GM.1977). o>%93s 53 dmlboBGgdsl 56 0Bosgdl Magnusson s 3@ol, H®d
906564M0l  303Mm3oB0os MRO® IM35¢0 BMEOI0m 3wobgds LyMdgzg Jdowgddo,
0053 500b608bgds 9. Fodwowo GmE®IGPo ©S GMwos gdodob doge dolo
00096¢0x8030M9ds (Magnusson T.1984).

3000l dobsbdMol 303m3obooll  LolGYdMMo BMMIS dsgdzms  2-14%-8o
33630905, ™335, bb3oolbgs 93GHMO™MS dmbs39d9d00 A5bLbgs390mos LoliEgdwmemo
303m3sbool Lobdotg LaMdgzg s 3wdog Jdowgddo (Bunorpazosa T.9.1987).

JaxoBa-b dmbs390900m, JOMbB0 3o LoLEBIIMMO 9350090900l IJmbg 053839000
303m3wsBool Lobdomg 50%-b s0fggl, 35806, MMEILsE 3M5dGH03MWoE© X BIOMIE
053339090 doLo MM gbMds 56 50qdaBgds 1.9%-U (Haxosa C.B.1965).

bbgo  93@MOmMs 3310393990l 3sbsbds, LoLEGHYIMNGOO  303m3WsBools LobdoMy
LoMdg39 96300c30LL 13%-005, bmEM (3305 963003500 00 96 ©gIoEgds 7.4%-b
(Cmonenmena H.B. 1981).

39003030 300¢900L  303Mm3IHBONOHO sD0s6YdJO0L 60% F0MsMEGds d53d30L
Logmabwol 3060390 9 306  296353cMdT0,  MHMEILSE  SWI3BHIBFOVIM0 QS
300396Logoemo  dgdsbobdgoo XM 3093 LMLEBIS FoBMmbsEMwo s bgdoldogho
Lobol 535009058 Fg0degds godmofizoml 603m0gMgdoms (33eol 3OHMEqLYdOL M
(HoBux M.0.1971). BmyoghHomo 833w093560L dmbsbGmgdom, 03 8530390L, Gmdgarmss
509603690500  303M3oHB0NMHO BB  8d3m  39M0glol  gob30mMgdOL  MRG®
95050 5BIMMDS, 30O 8530390L, OMIJWMOE 96 509603bgdsM  5G535MOgLWO
FodmImdOL 93590y (Lai P.Y et al., 1997. L.Hong, et al.,2009). b98c506036¢9w0
5930305 93LEGHM05d0 Bo@IMYIMWOo 33¢0g30L F9IRJOOM3. 439wy bdoMo
30303yHB0MOHO D06 ds 500bodbs 8Bz FmsMgdbyg (85%), ©sB0bydMEo
300egdol 76%-b 3093m369dm©s LyFMGEo 30000, bmem 64% goibsfowrs
90390%9. 50LsB0TBs305 Ol FodBHo, MM 303Mm3WsHB00m IH0BYOME Jdoms 83%-1
Jmbos 30bsbdMol gMmo MMIgeodg BgsdoMo 8s0b3 IB0sbIdMEo  J9Moglyeo
Do00mIMdol ©gxngdBHoom (Pascoe L. and W. Kim Seow.,1994). Bernard-l 33930l
9mb5(3999000 B03oamb  L3meol  dmbfsgargms 5%-do  900bodbgds 9663500 9LvE0
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553500905  303m3¢sHool boboom. 8sdob HmEs gl Imbs3gdgdo g3dm™3olL  J39ybgddo
3560690L 5%-sb 18%-0¢09 ( Bernard G.Sarnat., 1941).

1.5 3@omm®OH@Bol go3MmEegds 3533300 s1s30L dmlsbegmdsdo

1909 §geol, 5396M039ds LBEGHMAsEGHMEMYds, BOYJIO03 0533900 d960dbs, ™I
353096390, OHMIwgdos 3bM3OM™MIPDI6 3MEmMomdo, 3dowgdbg 509bodbgdm©om
4530bx896M0 odgd0. 999aMIdo BMHJIMH03 0533900 ISDBMLEL, M 03039 Labgmdol
5d9d0 59960300 Bbgs Jowsdgddo dabmzMgd 30M90LSE 909b0bgdm©om. dm305690000
3bmdoo  4obs, ®MmI  Yog30LEBGH  odgdl  goshbsm  39M0gLMgBOLEHIbEH IO
©BH300m3s, bmem 450md(3g3 J0HgHBs© @oLbgers LoLAger goerdo sOLYdMEO
603009M9ds. 1930 {gerl, Jodozmligdol doge Fywol odMESGHMOOMWOo sbsEroBol
0909250, 0096GH0R0E0MYPMYwo  0dbs  FEHMMO, OMAMOF  Yoz30LBRIMHO  WHJ9dOL
399m3f3930 BOIBHMM0, bmerm ©9350JdL gfim©s BerrmGdmbo (National Institute of
Dental and Craniofacial Research).

REMMOMDO 9bYINMHO 99350 JOsS S 509b0dbgdsm 08 306MYdL, MMIWgdO3
3bm360™dgb  Lolidger  Hyowbs 5 6050sgdo  REMMOL  domoeo  F99339wmdOl
23930050 bmbsdo (Keith E. Heller et al.,1997). xs606Gmgemdols dbmegwom
MmO960Bs300L JogdH  FMfMmEIOM0  250E0b0m,  39M0JLMO 93500 JIOL
369396300LsM30L BEHMOOL 339 MO0 MBI FoboLsDBPZGMS Lolidge Hgserdo
dobo 0.5 gd/er- ©sb 1.0 T/ -0y 3mb6396G®E0s, bawrm Mm3EG0dsee EMmbBs©
doRbgme odbs g@m®ol 1.5 dp/aw 3mbi39bBH®oiEos. dgmeg dbMog, Lsbdger {gswdo
BAHMOOL FosEr0 3mb396EM300  BELMMOMDBOL 45630156900 GOMN-9HDO FMNOZSMO
MoL3oL GodBm®mos (Shanthi M,et al.,2014) (Solanki J,et al.,2015). 530l @sLEHMGOS 0LO,
6™ AbmREomlb b35sbls 3mmbgdo 9bwgdmo BErMEOMBOL 3965 499mgzwobs of,
Loos3 LObIgwo gowo TgoEs3s BAHMMOL ©OFoMBJOMW MOoMmEIbmdSL (Arif M, et
al.,2013) (Akpata E, et al.,2006) (Kotecha PV,et al.,2012). 305 96500030
930930MMA0YMHO  39MHJd0LY,  BEWMMOMDOL  BoGOM  J93MEJEgds  5©0bodbs
dmbobgwmdol 08 bofordog, MHMIgdos 3bMm3zOMdgb 08 LsHoMIMGOMsb  sberml,
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L50QSbsE Fosmdo  bsfoMImgdo oo  MmIMmEPgbmdom BGHMOH0Id0L  A56MHgdmIo
dmbgg®s5 8gLodwgdgwo (Makcumosckuit 10.M 1984).

0530306 MmMs60BId0  BEHMOO NBOM OO MIMEIbmdom ®RYdS, 306Y
dmBOHEOWGdOL. 030  0¢gdgds  dzwgddo, 3d0gddo, 3s6Mgbdodmer  MmMYsbmgddo.
mO2960H30@b 0340 F5MOEOL o §939MMo  FdLgdoL LTG0  FoTMOYMGS.
BGHMO0L b0 3MbB396GHME0s Bo3d30L  MmEMYSB0HITo (3300 gdqdL 56 0f393U,
959658 Jo0oe0 3mb396EHME000 MOYIEBITo dmbzgMoLLl 500bodbgds b3wgHMBWwo
9396900 BmbBbLY s Lolberds®gzgddo ( Yu Y,et al.,1996 ).

REMMOMDOL 263050930l F9dsboBdo EEIIg 9Gs dmMErmdg dgbfogerowo.
003w gds, OMI MmMysb0BIdo FoMdo MomEabmdom dmbggMoo  FEHMMO sHbL
3930965l 96599 MdEslEgdBg s 0fj393L B0BIBJOOL SOOI BILMZI6 BMOIOMGISL.
31939, 993060908 RMLRSEHIBOL 9dEH0MOMBIL s 983xMbIOL obYMHSEOB305L. LMo
5doG™d, 3000l JobsbIMol FerMOMBom BB MBBJIOL M Is0DG0S
DMbGo© dggbodsdgds dobo JobgMoEr0BI300L IMM3930L 350gdL (0db0sdz0o o).
2004).

REMMOMHDom 1dgBgbo HBosbgds 39Togz0 300wd0, 03305005 OMHMII0NO.
dolo godmgzwgbs doMomss  bgds Bgs gdob LsFMHgwgdbdy s 3MMEsMYdBY,
00305005 39005 Ydol LsFMHgegdHg s FMEsMgddy. FerMmOMDBom ©IH0sbgdmEo
3000900l 306564560 356253L 259F306035¢0MdL, begds 99903090 s sl Pbgds
dmy30mom 13960 ¢odgdo ( Tabari E,et al.,2000).

53960030L 99900 gdMe  d@9BH90d0, ©@obol  653MMIgd0  ©og™  LORMIZWS©
LOYMZIWMOIME  90MGOIM  IMBsDBMGISL, 0dolb  Tglobgd, G 35Moglboby o
REMMOMDOL 4963005609 300095305000 LoldgE fgodo BEHMMOL 3mbzIbEH®ogool
3060356 33000 dsLbmsbsi 30 (Dean HT.1938). Gobog dm{idmdl 2005-2015 fergddo
994b03sdo BoBHo®madmeo 33930l 990929003, BEIMOMDBOL  gogM3gegds  Lobdge
Dgodo  gEH™OOL 3mb396EMs30ol dobgzom dgeaqbos 15.5%-sb 100%-dwg. o,
LSO BAHMOOL 3MbB396EOS300 653900 0ym 1.5 dg/-BY, B rMmOMDOL o3 (39egdsd
dosofjos 15.5%-sb 81%-08g 606,  dmbobargmds, MH™IgEroE 8mobds®ms fgowls
dsbdo  FGHMOOL  0bgdM030  3Mb3EIBGHMg00m 1,58y/w-Bg Bgzom, GEMMOMDOL
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393039930l ™bgd dospfos 92%-sb 100%-0gg 3o ( Fatima del Carmen Aguilar-
Diaz,et al.,2017).

96003160 FeMMOHMDBOL FoMoo 3MOIWS30IM0 3930060 459Mm3w0obs Lolidge
Pgowdo sOLYRM BEHMOOL 3Mmb3g6GHMIE0LMIB gmom30sdo LMol  dmbfagzagoms
3309308 ML, 08 0630, Lysg BEHMMOL 3mbEgbEMszos 10-14 T/ JmMob
d96Yggmds, FMOMDBOL gog3M39egdol mbgd 91%-100% doswfjos ( Robinson C,
Kirkham J.1990).

396500500, 396dm AG®MoL-003096M5d0 Qo 39636380 Bo@Gotmqd
96MI0BIdMo 3300935 Bgmerol  dmbfegwgms  dmeol.  mMogzg  Mgaombdo
39bLbge390Mo  oym  figoewdo  BEHMMOL  3mb3EabGH®ogool  shgz9bgdEgdo. Ly
399003309L 936 Imbfogarg 11-17 {eools sbs3mdM03 X aw93d0. 50dmBbos, ®MAd 0 Losg
BAHMO0L G5MY6Mds LolAge Fysedo 509dsEJoMmEs 1 8y/-l, BEIMMOMBO S©0gb0dbsm
L3Ol dmbfogergoms 58%-U, bogom 08 Ggyombdo, LEsE BEHMMOL MoMmEIbmds Lol
Dgodo bo3wgdo ogm 13y/-Bg  BEMMOMHBOL  493039gdol  Fsh3969dgo 5
509953H90ms 31%-b (Ismail A.L, et al.1990).

REMMOMDOL 2o3M39w0gd0L ol gbs©, 0bMgmdo 259m033w0gl 20 Loy s M
3ol Imbfogerg 12-15 Farol sLO3MIMO3 XdBgddo. LsLIgE (gowdo GGMGMOL
3M6396GHMo3ool 35839690900l Jobg30m (dO, Bodwoerm, FoIO S Jo0sH
9505e0) d906MRs 4 dsbo. owgdwo 999900 30 sbg 2sdmoygmMmgdms - Lalidgen
095080 BEHMMOL B0 F5B39690ol dJmbg »ds6do 3538300 17.6%-b 50960369dMms
REMOMDO,  BGEHMOOL  Lodmowm  sbgz969dwol  IJmbg  Mdsbdo  BEIMMOHMBOL
3930339930l ©Mbg 32.4%-U 50§93, bmm  Lsldger §gsedo  FEHMOOL oo
95396900l dJmbg dbgddo 3MM39bGHWwo BsB39bgdgdo sFoMdYd©s 54.8%-Us
60.5%-U ( JR Sukhabogi.,et al.2014).

1.6 3000l o560 Jumzomgdol gHMBOS

30bs64m0ol gehrmbos - gb 5™l 30Ol om0 Jumz0gdoL 89993935000 boliosmols
H056g0s,  godmfzgMo 85535  gocgdml  JodowmGo  bgdmddggdom, 3Mmigldo
05d}H9M0gd0L Bs0g30L  A96M9dg. J0bgIz35 0oLy, MM U S935©YdS SOF M olg
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oo bbol {ob Jgmgdm®s 3533305 JOHMBO3ME0 9350 JOJOOL GOL, 00 9339
SQ0SMGOM0S,  OMEMOE  BLAHMISGHMWMA0OHO  XbIOMIwMdOl  9ghHMD-9OH0
9600369wmgs60 3GMmdwgds (Harley K.,1999), (U.S.Department of Health and Human
Services.2007). 35393ms 5300 gOHMDBOOL gog3MEIgdol 3MMm39bdmwo dsB396909wo
10%-qs6 80%-08¢9g 396ygmdl. go9mdobstg 0Josb, MmA, Lotdgzg Msb3dowgzol MM
9d0b56dM0ol Jumzgowo FgBsE b s bs3wgds JobgMowrobgdmwos, gHmbBogdols
3963000060900 MOLZ0 WBROM  ToPOWO0s  (33¢OPO  MbIdOZOL  30MHMdYdT0, 30E6MY
dmdog msbzdowgsdo (Taji S, Seow WK, 2010). 96HmB0gdo bdoMo M3000560@9d50
353096390L By ydol 396G s 339600 LoFMHYmgdby, 39LEH0DMESMHIXO
dbc0sb, s1939 33b3Yds 98390BY3 WO 3MYIMEMPIDYE. 0d300mo© Fgdmbggzgddo
96mBos Fgodergds  39630mMEIL 3000l 43063060l  LoboL3gbs s 9bolizgbs
©905306090B93.

9OMB0gIOL 296300050905 FgLodErms 393800900 0yml dobgMoErmMo 33EoL
9M39390m96, 9bM3MObMmo s bbgs ©iM©393900L  EOHMUL. ghmBool  Lsfigols
9G93D9, 30656750 356038 Fob LOo3MOsL. BsTMYs0ddME0 gOHMBos FoMTmMoqbl
90b656gm0l Mm35¢mMo 3mmIoL ©9InRgdBL, B39MEgdMH03 gOHMDool BLIGMHO JMHOSES S
39929605. 9OHMDBOOL MI6IMIBMBOMTs BMET S PoMT3905d Tgboderms Asdmofizomls
d0bs6gMm0ol LOwo Asberg3s WS YBEHOBOL gododgzegds ( Dugmore, C.R; Rock W.P.2004
). 9OmBool OML 330300 96 o6 5006036905, 56 LYUEIWS FoMboEMEO. MMIES,
DX IO, 359033090 ©9BEGHOBL sboliosmMgdL IMIs?gd o JaMdbmdgwmds (Pindborg
J.1970). 96mBool 35630006905l 05303 515300 ™Mb b3l Oligmo (330 gddO
306008 MMTo, OMAMOOB, JOOMd  30396MYMAbMDYMdS, 339001 35dbgegds,
56300003580 (3300093900,  JLMYEHOMHO  OLIMIRMOE0,  ©IbEHObOL  dwogmo
390083900l d9dmnbgz93580 30 500603bgds 300930l 3039MLMgDos }9d3geMoEMEMEo
3990090569090bY, 330l Jumz0ol EsHB0sBYds s SBLEJLOL ASBZOMGdSE 30
(Linnett V, Seow WK.2001); (Luo A; et al.,2005).

3000l 3ogo® Jumzoms gOmbB0gdo, 3wobozMemo AsdIM3E0bgdol Jobgzom
0ymx3s bsd boGolbsgo (Imfeld T, 1996).

I bs®olbo - Job656JH0b Bye30H¥Eo 5396ol EsB069ds;
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IT B56obbo - d0b6s6JMmol s IBHEHOBOL WM MHO IBOSBYdS. Fod0TZgdwn
©96@0bL 935305 D069 M0 BYs30MOL gHo dglsdgby bogargdo;

ITI bs®olbo-49696H0Bgdmmo  ©sB0sbgds, 4580831 9dwo ©gbGHobo 89swgqbl
9OMBo0L Bgs306M0L 9P Igbadgbg IgBL.

36935¢0Mm03bM3560 300060379MH0 @S IOdMOIGHMOOMWO 33193900 SQILEHIMHJOL
39005 FMdGOo 39939  LoLAgEol  dmbdo®mgdsll  3d0Erol  Jumzowol  ghmbomEo
H056900lL  dJmbg  353096(3)9dd0. 3B0Ol  Jumz0gdol 9gHMbBool  godmdf3935
03w gds 355939 1533900 o LOLAGEO, BMdgwms pH s60ob 5.0-5.7-Bg bs3wgdo, dom
dmMobos boeol 396900 o 49H0sbo LoldgEgdo. Fots 5oLy, gOmbools godmdfzng
3394 BHMO™MS FOoL 9dGH0MMI IMOLIHBMGdS ¥306m, GMmIwol pH ©sdseros 3.0-3.7-%y.
960mBool Ho0dmgdbols bbgs GOL3Z-59dBMGMs© 890dwgds B0mMZ35¢ML Jerm®H0Mmgdmwo
LoEMEOMm  59Hgdol  fguol  293wgbs  3dool  Jumzowgdby, ALEHOMIBMBIYMOHO
M9xndbo, 3930l 85539006  MIAYOR0GHE0S,  JOMmbogMwo  sE3m3mEoBdo
dm9dos (Mandel, Louis. 2008). ©585bsbosmgdgero  dgbobgomds 5943l dwgargdools
3909290  §o00mgdbogy  gMmBosl. sLgm  @OML (33909 gobosol  Bgws  ydob
ROMBEGIMOHO 300egdol dogboms BgsdoMgdo (Barron RP,et al.,2003).

dM935¢00 93309356M0L BsdMM™MIo F00mgdl  JobsbdMol ghmbools 493033900l
0963960090l (ETW 0bgduo)  BeMsl 5.7%-sb 65%-00g sboenasbm@s slozol
dmbobergmdsdo (Nunn et al., 2003; Jaeggi and Lussi, 2006). 653 8995905  9306gHermgzsb
05393m5 3m6E0296BL, 9OMBoOL 253037900l FgLobgd 930YToMEMAO0IOO 33¢g3900
bo3dome  AhoMos, ®™MIEs,  9MLYdIME  FMbs(39090Dg  OYMHBbMdOm, 9HMBoob
39303900905 05303ms  SLd30L  BMbObEgMdsdo  39M0MgdL  2-57%-0g (Vivienne
Linnett, W.Kim Seow.2001). 83309350Mm5 dmbs3909%0m, @odm3zergen 3539300
5bemgdom 20-30%- 509b0dbgdM@S gOMDBOME0 535090, 3B 3gldo dobsbd®mols
boyew 93069 9O0 HBYI306MH0L sDB0sbYdOL RsOmzom (Millward et al., 1994a; Jones and
Nunn, 1995; Al-Malik et al., 2001; Wiegand et al., 2006).

93000930Mmao®mds  33e0g390ds  oB3ggbs, M gOMBool  gozMEgergdol
BOBOMdM030 3563969090 Bs309MmE Foblbzs39d0s 303 S30900L, S1939, Lordgzg
©o 93030 56300308 Fob)E300. OO dOOEHBIOL 2-©sb 5 fersdwy sLogol
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05309305 dbobergmdol 24%-b 5©0dMBbE JOHMBOMWOo IH0sDJDdS, OMTGEMIQS6 8%-U
dgbodg BoLOLLOL GOHMBOS 29630MYOME0 JMbs Jdowms Lsliolggbs Bgs3oM®BY.
00539 939960lL, 4-sb 6 Harsdyg sLo3ol Bog3d3ms LyMdg3g M9b3d0Wz5d0 gHMBOoOL
393039 gd0L  3OHMmE96GMwds  3sb396909ds  doswfios  65%-U, bmewem  dmdozo
0563000030l OMUL, 7-sb 14 {eodg dog3d3ms Jmbobergmdsdo gMmBOOL 2oz3MEILgdS
293 MeEs 31%-U (Walker A, et al.,2000). 95306, ®m©absg 39M3sb6ool 8-qsb 11
Pers8g 35303m5 3063039630 993500900l o3 (39egd9ols dsB39egdgeo by3d5Mm©
950505 s gb b0dbmwo 5093l 71%-b ( O’Brien M.1993). Kazoullis ogm 306390,
OMIgdog  93LGHMIo0l  3mbBHOBIbEHOL 85303005 FMbsbrgmdol  ghmbowmwo
Q55350090900L dglobgd dmagsfims (36Mmd9d0. 33930l dobgzom, HMIgero IMOEI3WS
6-056 14 {Hersdg sbs30l 714 L3merols IMBHogwgl, (330 Msb3d030l 30MHMdYd0
96BN IH0sHJ0gd0L MoEbzo svfigzs 78%-b. bmerm dmdog0 ™sb3dowrzolsls
9OMDBooL 253039900l  LobdoMg Fqdi30M©s 25%-0g. ™wdEs, 99539  93GH™OOL
9dmb5(399900m, 9OHMBOOL 96339990 BMOIGO0 FMDIMEMS FbMEM 2%-b 50IMIRb
(Kazoullis S,et al.,2007). 51939, ©50y0b©s 830@OM 3533060L 5MLYdIMdS GOMBO ©O
30303HB0MO ©sH05H10gdL FmMol, MmamGda Ls®dgzg s1939 dmdog ™Mob3dow3sd0.
90656460l 303m3wsBool OML ©gdobgMHeE0Bs30MMmO  3OM(E3gLYdOL  SOBYGDMBS
97535  9698mb  Fo6dmgdbs, bgwl  MFYmdl 3000l HBgsdo®By  ghHmBomwo
H056900lL  A96300MdsLs o  Fgdpamddo  300wob  LEHM®WJGHMOOL  HM3G3SL.
bbgo@olbgs  33e93900L dobgz0m, 39dog0 Msb3dowrzol ddmbyg 353839300 gPmBool
3936339905 35600M9dL 10%-s6 90%-0¢q ( Al-Majed L et al.,2002).

9O@mBool  2o3MiEgergdol  LObJoMoLs S JBHOMWMAOMOO  GodBHMEMIOOL
00096&0x803E0M00LIMZ0L d3MIDBOE00L Joesd W0YFsdo Bo@oMs 33¢939, HMIgEos
300353005 3-4 {ierol sbv30L 967 Imbfogergl. gombool do3MEIwgds 9gsygbos 51.6%-
L. ©3H0569dwo 3960900l »dg@glo fowo wm3se0HIdMEo 0ym 3d0ols Bobsbdmby,
dolbo Bgs3oMol 2/3-Bg I9gBHo FBsOMMIOL ©sH0sbgdom (91%). ULEIEGOLEH0IMOS©
365L5bM 5©0IMPBES 3MMIWH301M0 3530MOL SMLYIMBS JOMDOME IBOSBYdSLS
bLeMEoM-93mbm303MM, oMM s 3390000 FBoJGMMGIL dmGol, As6Lbbzszgd0m bools
0396900l do®gdoL, sb530L5 S FIVEGHOM-9BMAYMOO BoJEBHMMJOIOLIR. LEHSEGOLEH0IMMO
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365¢r0Bol Jobggz0m, Lods3d3M  B5POL Bogdzms 3MBEH0YIbET0 odmgE0bs ghmbools
3936390900l Fo0se0 356396909000 O IWJOIOMO 3MMGESE0YIOO 35300MHOL SOBYGOMDS
bool {36930l dmbdo®mgdsls (p =0.043, r=0.023), sbo3bs (p=0.003) s AoLEGHOM-9BMBIYMO
953 dméob (p = 0.005) (Christiana Murakami,et al.,2011).

1984 §gorl M.M.MaxcumoBckuii-i 8096 Bo@o®qdwemo  33¢0930L 8mboqdgdom,
Jumg30gdol  gOHMDBoMEo  IB0HJdS  odm3e0bEs  godm3zergems  4.6%-b  (
Makcumosckuit 10.M.1984). 1981 {igeol, dmligmgdo 359mo33e0ql 12-60 fiersdyg sbozol
dmbobergmdol 1000-bg 930 dmdogsdq. 50dmBbs, ®md 33¢0g35d0 dmbsfjorgoms 27.6%-
do 23H3090MEs 3O0EOOL 96535M0gLE0 Fo®mMTMIOL IB0BIdGdO. 95350 gdGOO
399009650650 205bsHoers:

1. 350 my0mMo 33909-18%

2. beoEobgd®mO ©IBRIJEH0-4.7%

3. 9OMH05-2.6%

4. 303m35D05-2.3% (Kabenera B.11.1981)

1967-1970 Hegddo B.U. Camommu-3s 4000 5@53056%g Bo®s®gdmwmo 330930l
0565b3ov, 513365, MM 30 fersdg SL53MOMOZ3 XYMNRBTO JOOWMS 35DMEMAO0YIOO
(33995 S JOHMDos 500b03bgdM©s 0830505. F9JEIMGO0m FMHBOHEOWMS X aRdo (35-
40 §9x00) 03039 959350093900l o3 39egdol 3sB3969cgdo 16.5%-18.8%-1 dgop9bs.
85306  ®mzs, 45-54 ol sbo3mdM03 XANBIAO JOOWMS 35MMEMYOVIM0 (3IMS S
96MB0s 259M 3309 wms 23-25%-1 509b08bs (Camozun B.1. 1970).

Bobgomol LodbGmgo 36MHMm306(30080, 3d0ol Fs900 Jumzogdol bLemEPolgd®o s
9OMBoME0 IH0s6gd9d0L Jomscro LobdoMyg (5%-sb 85%-0¢g) godmgerobs 2012-
2013 {iegddo Bo@oegdmeo 33¢930L dmbogdgdom. 15330930 3M3Es(305 FMO393WS
187 05853538 @5 108 Joawl, sb530L 356053000 21-sb 80 erodwg 0bGEHgMzseom.
9OMD0M0 ©IH0s6YdOL Loddodg dgg3sligdeo oym ,tooth wear index“-oo (Smith B,
Knight ].1984). 500mBbs, ®md 295 Ls33ag3o mdogd@owsb 214 obwogol (72.5%)
Jmbs bLyew 30609 gOMmo  gOHMDBoMEo BB  Fo0bE. bmem 493039 gdol
439Dy doeowo  MHoEbgzmdmogzo 9sb39690gmo  godmgzwobs 40 ool sbo3Mmdcm03
X353d0 (Wenjuan Yan .,et al.2014).
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1.7 Leagooligd®o gxngd@o
bmeEolgdMo ©IRIIAHO - g 9MOL B0l Jum3z0wol IH0sDGdS, GMIgEos

3e0b6@gds  35MQ0bscrmMo Mool BsDBEZMOL  JoEdMTo. SBYMO  350IMEOMYOS
bdoG>© 30005005 BOMBEHIWMHO 300¢09d0L S 3MHJINWHMYOOL 5G9d0, JOMHOM ISV
398GV, 083005 35WdEH0BMMO 96 MO MEGO FBHOWD. 30BMSEMGS©
D069l 5943L ,LMEEOL™ FMEODs, 996 IMOLIMYMOL dolio LobgwHmgdss, bergom
dOBMEMP0MO©  gOMmDoMwo  sHosbgdol  AbasgLos.  GHgMdobo  “Lemerolgd@o
©9IR9JAHO”" 30639Wd o710 gMs 1991 (gl John O.-U oge godmd3zggbgd e LGs@osdo,
LSMIMBOM ,LMEPOLYOIOO IBIJEHO - 3000l Fogom0 JuM30EgOOL sHB0BYIBOL sboero
3obogo3e3os”  (Grippo, John 0.1991). gb ULEs@Gos ogm 30639000, MMIgEdsg
399053065 LeEolgdMo ©IRYIH0, OMAMOE 30Ol FogoM0 Jumzowol IH0sbgdOL
sboeo gm®mds, AobLb3390o JOMBOOLS O 5MMEMYOMMO (339000LYSD. SOLYdIMBL
6599b0dg MO0 gOHMYIMAMOibogo  mgmEos,  0dol  dgbobgd vy Loos
M35¢0HgdMEo bLeerolgd®o ©gRgdEo, 90bsbdsM-MMsdol LyBP3MOL J393000 0¥y
B9300. Hur-ol 099m6ool 0sbsbdo, 900b08bmmo @sBH0osbgds gmggwmgol g3b3gds
AbmEmE 53 LEBEOZMOL BYEs Josdmdo (Hur B., et al.2011). 00339, 216 5©00603b6mU,
6MOmd  IM535¢0  33e0g30L  dggaol  dobgzom  Lmolgdmo  ©IRgJGHO  Tgodgds
M35¢0DBOIL sH0sbgdMEo 3dorol ygerols bydolidog dosdmdo. 8s530b, Gm@glss
5OLgdMBOL dwogemo LEAHMILMWO JoMgIm, MM b6 dg@o LmEWOolGdOHO RMOIOL ©IRIIGHO
3006905 gemLs s 03539 300eolb 9Hm Bgs3ombyg ( Borcic J.,et al.2005). Lengroligdo
©INRIJAO 30005MEYdS By, GO AsdmE Jobo  Bgs3oMo w30, 8330030
0H0b6356M95, BMAxgM-3030963H0MGOM0. bLeEWoLYdIMO ©IRIIGHOD ©IB0BYds MBOM
bdoMo 33b30g0s LodMom o bobEsBImen sls380. 053939000 Lo3domE 0FZ305M0s.
Q95350930L  9BHOMEMA05 LHOMEMMO ©EJIIEY 5O SMHOL 963399 0. DmYogdH o
933093500 AL m353806090L 30Ol  JuMZOoW ™S  OLEAMMBOSL,  F9B30MHMDYdIMl
15330l dMIbYgdIEX0 FHMIJBHOL 9350090 Jd0m, oM IMHOEMEO s 396EMI YOO
69®39wo  LobGHgdgdol  oMmM393900m. 8lg3g, 3000l Bgs3oMHDY  XsAMOLOL

999960316 ©99mgdggdsl, GmEgbsg BgdgE0 FoIGHI0MHM30L 9Ys® 30Ol
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ggwolb dosdmdo bgds 806s6dHol  3H0BIGdOL  IBRMOT530s  49F0dzol  Lobom
(803605930000 . 2004).

09JMOHO0Ms©  JMoLsBMYds, MHMI  LemEEOLYdOHO  IRIJGHOL  OML  3dBOEEOL
Jum300l EsB0sbgdoL Wdmswm BoBYHo 9GS JdoWo, 5MsTg ©gF30L, dm3IdgRoL
F990L OOML d5EgdoL 5M5MBIOIMO Q9BFOGDsS. 9JEHOMEPMAOME GodBHMEMGOL TGOl
8608369m3zs60 a0 MFoMmogl dOJuobaL (Tsiggos N., et al.2008). dobsbdsmo,
39bL53MPMGd0m  B0bIBJM-MWIdOL  Fosdmbo  sbosol  LEHGMILL, Gog  Fozb™m
9 3gbowMmdgdol s 3d0ool Jumgowol 35030l Jobgbo bgds (Michael, JA et
al.,2009). s0b08berds 9935009050 TguodEoms 2sdmofizoml, GmamMi dgotMg Hmdol
©989JA0; 91939 D060 306043060l JmEHgboemdsg (Bartlett, D.W. Shah, P. 2006).

553500900l 3OMAMIBOMGILMD  ghmo,  bgds  ©IbGHoboL  Jumzools
H0569ds, M53 90amddo 3e0bgds 300ol Jumzowgdol 3039MRMAbMOJMdOm
3999603196, 09mHIME ©s JodomE® 25d00D0sbgdEgdbY.  LodmmmE 93 Y39eon39MIs
990dgds  godmofizomlb 330l sHBosbgds s 3dowol LoamEberolivybs®osbmdols
35635 (Palamara J.E.A.et al.,2006). 353mbsgeolo 8gdmbggzgdol oM@, Gm3s
30000l 3535600 Jum30egdol  EsB0sBYdOL LOMEMTY 96 S0gTo@gds 1 33-U, LoFoMms
bLeEOLYOOHO  WIBIJAHOL  F3MOBIMBS.  EIBIJEHOL  S©0YIB-OGLEIZMS30s B ds
056599060Mm3g  qLOgGHOWOO  ToLOEgdom,  MIMAMOOESS  3MI3ZMBogomEo  Lydggbo
dsboengd0, 3m330mTgMH900 s B0bs0MbMIgEH o 399963)0. Lsd(mbsOM, 0M3wds, MMA
Qs 960L  Bogrgds 9YMmO©o  MgLEOZMS300L G030 s 53l Fomoero  0bgduo
9396300l sMM3930L, BoMYPObIWMMO IBOsDbYdOLS s MYE0OMo  35M0glol
d0®M9309d0Lsdo (Peaumans M, et al.,2007).

369350  33¢093000  QIILGHMOS MMM 39300M0L  sOBYOMDdS  LeobYdMO
©939JAHOL 39630056M9d5L,  9BEOMIOO6MWO IMM39390LS S BMOLYIMO K0M3IZOol
obymbdiEosl dmeMob (Joseph A. Regezi, et al.,2016).

2016 Howb  0bmgmol  LsdbMHY0r-EsLaggm  Lobs3oMmmBy d3bmzcqd

303530590  BoBoMgOMeo 3300930l 9999000, 1000 59m33egmero@sb 406-U
50960865 bbgosbbgs Lobols 565350090 EsB0sbYds. 9d9ob MomJdol MbsdMS©

3905b5fows  30Mm396¢ o 35839690900 gBmBosls @ LmEolyd® ©9RgdGHBy -
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4.6% 5 5.3%. LBEHGHOLEHO3MM© 60369 M3bs oblbgsgwYdM®s 9350 YdYOOL
3936339905 bJgbob Jobgz0m. FsdBXMd0MO LJglbol HoeTMToPIbEgdTo H5350YOJdOL
3936399059 dosefos 45.06%-U, bmwwm dgOmdom bdqudo 29.19%-L. gOHMBool
390m3(393 9BHOMWMAO0ME RBoJBHMO™MS dmEmoL 30 360d369crm3z560 SO ogmIm
0039  36MOMmOIBHoL Oy daodosost  (15.1%)  (Mithra  N.,  Hegde, 2018).

1.8 5653500960 [oMmMIMOOL 5350 OIS FglsdErm 353d0M0 MMY6oBIOL
LolE9IME 9350090900056

3060l OMLS s JBOWMs JurM30wGOOL JEYMTSMYMBL MO39 MMHA6OBIOL
Dmoo  dyMIsMgMdOLs o MIBIBEGOO  WH93500)0gd0L BMEDY AsboboErsgwbgb.
300ms 565350090 FoMHIMTMOOL 53500JOIMS J9BZ0MMOILS O odMZEgbsbY
QOE  93w9boll  9bgbl  MMAB0DIOL  FMEMEO  O35YdJBO. MOy S3EHMOMS
dmb5(399900m, 3OS 96535M0JB0 IHB0569d9d0 BdoMo J0dObsMgmdL obgmo
Q59350090900L BMbbY, MMM M93053H0BT0, M30650953030EHIM0 569305, MSJoEO,
006390l 30560LMds s bbgs (Cohen S.,et al.,1976. Peter-Baron U. et al.,1980).

3993650030l 55350090900  bsllosmgds 3060  ©OHmdo  bdoco
3960939LGH0MO0m, IgBJuo TobsbdMol IBIJBHIOOLS s MBSl Loboo. sdsls
5Q3LEMO9dL Bucci-ll dogH BoEo®mgdmewo 33¢g30L dmbogqdndos. 33¢g35d0 dmbsfioeng
162 x563Gmgwo 06030000 §omdmoaqbs Ls3mbGHOmmm xamxL, bmerm Igmdy
XAIBO  99OM0569ds 72 353096390l 3F-bofiemsgol  LolBgdol 935 YOO.

do0gdmo 89093900 9999650605  Adsbsfoers:  Bobsbdmol  gngd@gdo
3°90m3w0bs 3M3F-65fogol 3smmenmyool ddmbg 3s309bEH s 20%-80, 35306, GmEgLiss

L53MBGHOMEM X¥AMRTo 505350090 FoMHTIMTMOOL 935S J93MEIGds SO
50995390Mms 5.6%-1 (Paolo Bucci., et al.2006).

056589000Mm39  LEAMI>GMEMY05d0,  FoMbg3z5  obeglo  3MI3Mmbogoweo
doborgdom  939MOBsEMBdOLY,  353096GMs  FMTsMINZ0bMBdS  Bxgabols  $TMZsMILOL
doBgBom 5653500 gLI0 9939 JOJOOL  OML  (9OMD0os, LMEoLYIOO ©IBIJGO,
300M 350MEOMPO0NEOO (339000) 9OEMYY 0830505© 3363090, 50b0IbMwo IM{IMDdL
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059960l J39d 30000l Jumzowms ©YdobgMIE0BsE00L 3BM39LYdOL B0BEObIGYMBSL
BMBMEOO 5935090900l O™ (Jaypana B.M.1982).

300ms  961535M0JUBME 935 JOJOL  BoMOLYdOHO  X0M33eol  Bbd00L
IMOM3939L53  M393806Mgd9gb.  MakcumoBckuii-ob  d0gM  hoBoMgdMwo 33930l
9mb5(39990b9 oyHbMdOom, 3MToms 08 XAMRL, OMIGEMN3 56O JMmbIm FsMOLYdIOO
X0M330L 3500MEMY05, BErEolYdMHO IRBIIEBHOL O FBOWMS 35MMEIMAOVIMO (33900l
Q9050 35B396989w0 509db9dm©m (4.7%), R3GOLYIIMO KX0M33col OLlRWbJz00l
9Jmbg 8890056 99s6m9d0m (13.2%) (Makcumonckuit 10.M. 1980).

@500y, MHMI  3BDOEMS  F5MMEMYPOVIM0 (3390,  XIBIOMG 306936
39005Mm900m, MBOH™ bIoMs 33b30gds (93053H0BI0m 9350JOME 353096@gdd0 (30%)
(Pemuzor C.M. 1989).

90bsbgmols  ogo®o  Jumzomgdol  sBosbgds  gBMmbool  Lobom, bJoMo
509608690500 693MrM B0 sbMmMgJlool s dergdool dJmbyg 353096¢3gdL. Roberts-ols
330930l 8mbsgdgdom,  Bgdmowbodbmwo 93509008 IJmbg  35309bGHM
39933 g30LsL, dmbsfoemgms 35%-0o o8m3wobs 3dowrms Laloliggbs Bgsdomols
96O0mB0s, 37FoL Fogmoglol d5539 oM9dml 3mdogo bgdmddggdols 9ggasw (Roberts
M.W et al., 1987).

dmwm  fergddo  mMasbobdol 00 FmbMGO  ©93500J09d0ID,  OMIgdo3
960036903650 3mddgqol 300ms 56535009l I0 9350 JOGO0L 49B30M9MgdsDY,
39bL53MPMGI0M 2odMogm @S YMMHE®IOS 0gdis Labidgbm X 0M33egdol I5350YdJOL.
960M36M0bMwo @y Loldgbm x0M33gd0L  3500MEOMPOJOOL OMUL, 3653>MOYBMEO
55350099900l 3MM3EIbEGHWWwo 563969890 F98gabs0Mms godmoymMgds - 45.7% o
15.5% ([ poxcxkuna B.A.1995).

Lo0bE MM F9gag00 259M3w0bEs IGHBEZIMOMs  A5TM33930LsL. bLrmEPoligdMO
©IB9JA0, JOMD0S O JBOWDS F5MMWMAONNOO (339N S©00b0Tdbs MOHXGH WRO™
bdoGo I9H3smM9gddo (21.7%), bBsdom®Dy I3bmzmgd dmbobergmdsliosh dgws®mgdoom
(13.2%) (IlycToBa E.H. 1989).

053306399900 230P39690L, MMI 565350090 FoMHTIMIMOOL I35 JOSMS
LobdoMg M3565L36gemo  Hargdol 2s6dsgzermdsdo  360d369wm3bs  gooBots.  STdL
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3b50Ygmxl OMlgmdo °d 9350IMS MRO® bdoMmo godmgzargbs (obs Hergdmsb
090560900m.  93BHMOMS  SBOO0m, s0bodbMo 35300090 MW0S 93N MROIOO
30MHMBIJBOOL F50Mglgdsls s BIOBEMBOWOL 553900JgdsLmsb (Heprobsimbekas 11.M.1993.
®emopos 10.A.1996). 5d0b oLIEIOEJOMO®, BoGHIM©s 08 gdodms @odm3zeg3s,
HMIgo03 1996-1997 {eqddo UHo3wmd©bgb B5633)-39¢39MdwHR0L
©03¢mdoldgdamdo 2obsmmgdol 53509d0580. Lbew dgo@Bs 512 dmbsfoemg 25-50
Parol sb53MmdM03 X ART0. YO0bEs, GMI 4sdM3Z3WgNwms 74%-U 509b0TdbgdM©Om
3000l 3539600 Jum30gdol 56535009 FoMHIMIMOOL 89350 JO9d0.  5J9b,
Y39wsBg 9o0oo 3Mm39bGwwo 3583969090 93mm3bms gBMbBool g0mbgazqdlL -
47.2%. 9905690000  bs3wgdo 36MHmEgb@Gwo 85639690900 Jmbos 3sommemyom®mo
339000L  990mbgg3gdl - 21.8%, bmrm LbmEobgd®o ©gngd@ol Lobdotg 19.3%-b
50093005, 30b56dM0L 3033 sB0s godmzmobos 259M33w g™y 4,3%-30, 300E0l

REMMOADOL 493039 gdol  dobggbgdgero 3o dbmerm 1%-U sefig30s.
D99m0b0dbmwo 3oelsbs JoMmMOMIGOL 96535M09LwI0 935000 JIOL (9 3J IO
Bmbmemyom®o Bm®Iol 3o3M3Egegdol dowse dmbozgdl. 1992 gl Aramosa -l dog®
BoBo®gdmeo 33930l dmbo3gdgdom  10%-sb  74%-0@g  390BIM©S  JBOWmS
36535009990 FoOHIMIMBOL 935 JdSMS MHO3b30 [Hobs Fergdmsb GgasMgdom. 5J9wsb,
LEEEOLYOOHO IRBIJHOL MoMmEIbMdOL Fobgz9b9dger0 FgMygmds 2.3%-sb 19.3%-0¢y,
3500MWMA0YOH0 (339000 18%-ob 21.8%-00) o 9gOHMB0gdo 2.6%-sb 47.2%-0y
(Aramosa T.A.1992).

300mMs  MOPOSEOYWO  ESH0SBIdOLS s JodoMo bg3OMBOL oMs, draenm
fangddo  998m3wobs 3dowms sB0sbgds 9.§. »30d30mEIOMo” bg3Mmbol Lsbom,
o3 0939300090 w0s B39l M9bsdgM™mgg YmBsbmsb, 39MHdm@ 30 3M3301GHIMMD
96535550056 8MPomdol 5369 293 9bslmsb. Msbsdg®mm3zg g3mdsdo, sbggzg, SOEMY
oy 00305m5 3w0bYds  Jdowms  Jumzowol  GHmdlowemo  b93OMBo, OHMyME3
A™JLo3Mdsbools Lygowserm dggao (Sammy Noumbissi, 2015).
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0530 2. 33¢930L sLogms s 8900MmEYd0

2.1. ©m399996&MM0 565¢w0Bols S OLGMMOEo 33¢g30L FJOOMPO
©™399996GHM0 565¢00Bols s olEGMMOIo 33¢g30L FgoMmEOo dMmo393s 1965-

2018 fengdol 9s6doeBg  go8md399bgd e 3309390l 96535M0gLMIO  HSZ9IOOUL,
39600mE, FEmOMmBoLs s Lsldgwr fyoedo sOBYOMEO BEHMMOL 3mb3gbEMsE00L
2ON0YOH3530060L,  303Mm3WIBoMMHO  EIH0sBYdoL  dJmbg  Fdogdbg  39Mogliols
39630056900l 5EdsPMBOL, s 91939 ©IEOL Jogh MOLYYWMBOOL EOML ASsGHIBOE
903939 o JOMbo3Me 5350J39OLS O 303M3EsBOSL TGOl 35300MHOL SGBYdIMdOU,
LEEEOLYOMMHO  IRIJHJOOLS @O JOMBOMWO IHB05D6JdIOOL  2odmzegbols Tgbobgd.
299mggbgdme 0465 $9JBHIO0L F9gemgdol FgOMPO, MK oLEHOIMMO bsgrobo s
B9LOYgdYE 0gbs 3GML3IIGYWo 33LI3-

33093505 MAgBHLMds  SILEGHMGOL, Gmd, dgmag Lowzmbol dgmeg bobgzs®do,
95306 MHmgLsg 993-Ls s 93MM30L MIgAHIL J39Y69080 TsboMo s0fym Lolidgwro
Dgerol BEHMM0MGds, 39M09LYO 935JOOL Fo3MEgEgds 9930Ms. brmerm dgmig
L3960 90-056 (ergddo 99md399bgdmeErds 3300939305 03039 33X IAL Mol
Q99ILEGHMES MTYBHILo LYLEO, brnwm Moy 890003939330 MOMYMROMO JMOISE0S.

s 99909y, 653  BMYIM03 0533900  50TMsBobs  FAHMMOL  0mbgdol
3900mbGIGMo  994oboBdo, MmameME 98-80, 1939 93MM™30L  MIgGgb  J39969gddo
506960 3609396300 ©Mbolidogdgdo. s©0bodbmo  MMmbolidogdgdo doMmOMss©
390003503 gdm©s  Lsbdgewo fywol REGHMOHO0Mgd0m, FEHMOOL J9di339wo  300ob

33U 900ls s BAHMMOL J99(339W0 3HodE9E900L 459MmYygbgdo.

1965 {ierosb 2018 (ersdg godmd3zggybgdmeo 33¢093900L doGoms Lbsdogdgen
Dgotrml Fodmowpgbs PubMed Central (PMC),Google Scholar, Hinari, oodgss 91939

299mygbgdme» ogm ResearchGate.net, Karger.com, Ada.org, onlinelibrary.wiley.com,

jdr.sagepub.com.
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2.2 3@0bo3n®0 33¢g3s
Georgian Water and Power (GWP)-ol doge 9mfim©gdmmo  obgm®dssool

0565b3ov, d0EoLOL MHooMmbmwo gsbsfoegds Lslidgwro fywol dofmwgdols dobgzom
3900093050605:  3539-L0dMOMICML MS0MbO  FoM9AYds 30530l BgMdOB, olsbo-
L5FYMOHOL H30MbO_LHTAMMOL bgMmd0EL, beerm 4wsb0-65d5¢sg30L Moombo_®Ts-
090l bgmdosb. 99909b 259mobstg 33eg30LmM30L FgoMmBs LfimM gL Lsdo Msombo.

LolAgEo Yol Ho0MmbmsdMEOOLO  FgsMgdOLIL  BESGHOLEGH03MMDs T9YA9dTs
(Oneway ANOVA) gboym, 6md g@m6Oob  3mbagbdMogool 8obgwogzom  3539-
LSOOIl Mo0Mmbol  Lolidgero  figsero  360dg6gwmgbo  oblbgeggds  olsbo-
LSFYMOOLS O YJEB0-65d5¢sg30L Lolidgero {yarobash (P<0.05), bmerm olsbo-
LoFRMOOL  BooMbols O PEI60-65d5¢sg30L  Lolidgwro fyoeo oo BEGHMMOL
6omobmdol  dobgzom  MAbodzbgerm@  golibgozgds  9eAsbgmolasb  (P=0.1).
3 ob0-65d5¢nog30lL  Mdsbdo  BEHMMOL  3MBEIBEHMEo0l  Lsdmsgrm  dsB3969d9w0
LoLIge Pyoedo sdmPBs 0.09 + 0.002 dp/c0, oLsbO-LsTMMOL Ms0mbdo 0.11 +0.007
9/ 5 3539-LEd MBI ML HoombTo 0.12 + 0.007 dp/¢».

33wg35do  dmbsfioerg oMMy T9gMbgzol  LORMIZWO©O  IJOM  BEHMOOL
3M6396GHMo300l Mom©gbmdM030 45bLbgeg9ds Lolidge {yserdo.

15330930 3M3Mo30d 89gdmes 1400 L3merol dmbfogwrobysh, ®mdwgdog
96MI0Dgomo JgomBbIb Jowsd mdowrolol 3 Lbgoolibgs Mdbol 12 Loxsem
L3MEOEIH6. Q9dM3IZ3WgM ogm 733 FEIOMIOMO S 667 sdMMB0MO  bdglol
Do60moa9bgao  sbsgmdMogo xamzom 12-15 fgwo. xaBmdm®omdol  dgmbggzsl
LORMIZWOO  WHYOM  XIBOE30L  ALMBEEOM  MOYBOBI300L Fogh  dmfmEdIEo
360396000900, OMIOL  0sbobdosz, 12 oo gl 960l Lor3z90mgbm  3gHoMm©O
565350090 535D 2930 EIXd0L gLsbfogers, 30650sb 53 3gHomolimgols
53mlbmeEos 4zges 399000030 3OO0 2oMmES 8gmMg s dgbodg dmsMgdols. bomwwm 15
faools sbszol 3oMms dgbfogus FobssGlMdMO35 3093 MBOM 36033690 M356L bools
33e935L (WHO, 2013).
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3393500  BoMommds  296306HMdgdME  0gm  0bxgm®mIoMmdMwo  msbbdmdom
Lox oMM B3MWOL OMYJBHMMOLS s 33¢g3500 BIOMMWO MoMmMgr)o Jmlfogerol
dbm0H.

33930l 39M0m©o  dmo3egs 2014 farol 056300l 3006 93539  fierols
19d@9ddM0OL ™399g 39H0MPL.

dmlfogwgms 30M0L MM IM35¢0gMYds 808EObsMgMdEs Bgmeol gjodol
390069300, 35gJL0TsMHO Q9BsMGdOLS O 396EOWHEO0L BMEDY, 306MH0L WML Lo®obs
@5 Bmbol 259mygbgdom (GHodo III 459m33w939). LEAHMISGHMWMYoMMO LEIGHWLO
3960LoBE3Ms dbmywom  xsbs33ol mO560Bsi300L doge  dmfimgdmwo
3603 9009900m5 ©d LEbIOEIdom (35 1,WHO, Oral Health Survey, 2013).

33w935do  dmbsfoerg  mommgMo  3060m3690s,  96035M09LME0 35O
9GOMEMPO0MO0  BoJBMMGOoL  0©g6EGH0R0E0MGO0L  doBbom, 93UYdES  J0MbZIMU,
OMIgo3 dm0Ee3s  0683m®mTs305L  30909609H0 bm®IgdOL, 33900L BsLosMOLS s
9600M3600690o @S 2 -LOLLEIIsOOIMS WH9350)0gd0L Tglobgd. 303096496 bmMIgddo
399600056930 0ym 0b6x3m®3s300 300egd0l 3o0mbgbgols Lobdomol,
LEAMASGHMW MR 30HBOGOLS O BEHMOHOMGIMNWO 30Ol 3sLEHOL JMbIsegdols Tgbobgd
(0b. G35 2). 33900000 bBsLOSMOL 30MH3900 FMO(3530S FoB0sbo BolidgErgdols s 85939
bool 396900, 35939 L5339d0L oMgdol  LobdoMobl, sbg3g NaF-ol Eosdeg@Egdol
3990mggbgdols dgliobgd 0bRMMTs300L. ©T5BHJO0m godmzombmebo 0dbgb 08 JocMms
d0mdgd0, MMIGWMS3 909603693Mm©om 303Mm3WHBOMEMO ©5350090d. LOEIWIRMbM
LodIMO 308E0BIMIMIPS 85303000 ©YPIOMIB, TMbEs 0bFMOTs300l BoMYds Fs0
MmOLBYMIOL, F9IEHB0WO 9350090900, BosMgzo FIMBOIOMdOL s Yzgws 0d
BogdBHMMoL Fglobgd, OHMAWgd0E 2obs30MMdJd96 dm3wsyYmBRBOLs s SHIETMdOWMBOL
396030 303M35D0MMHO 9350JI0L 256306MIGBIL (0b.6O3s 3).

REMMOMBOL  Jgxolgds dmbs  TSIF  (300eol  Bgsdomol  obogduo
RO DoLsm30L) 0bgduom (Horowitz HS, et al., 1989 ), Hm3geobog 993b 9953569d0L 7

Jm@05bo d3os.
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Jmems 0 - 306564s6rBg 56 5006036900 RErmmdmbmEo sBosbyds

Jmms 1 - 80bsbdomBg 8g0b08bgds dmmgmtm ggMHol osdgdo, GMIEgdO3
dc0o@3ogL 30656760l LogMomm Bgsdomols gt dglisdg by bo3agdl.

Jmms 2 - go®o  eormGMBEo @sdgdo Bsbls dobsbdmol Bgysdomol Lryen
dgoMy gm0 dgLsdgby.

Jmms 3 - 0gmco oggdo s00bodbgds dobsbgMmol Bgpsdo®mols mm dglisdgby.

Jmws 4 - 30b656gMmol Bys306Bg 5006036705 Imygzmmsm-dmygsgolig®mm xgMols
w5g9d0.

g 5 - 3063s6gMHol Bgsdombg 9006036905 dg0m3@gmeo s MUHmOISLHmMO™
xm®dols Jobsbg®mo.

Jmms 6 - 30bsbdomBbg 906036905, BMmE sMM3560 BMMIoL IBOBYdYdO,
3939

BLIOOBYWOo wsggdo.

Jmms 7 - 3dool sbos@mBommo gm®mds dgs3erowos dslby BermmGMbrEo
©oMgd0L  sOLYdMBOL gsdm. IMJo ¢sgoLBIMo odgdo 33esg  dgLsdBbgz0s

30656460l Bgs3omby.
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303m3wsBool  Tgloxaligds  Imbs BoEdYMTsbol  3esloxogs300l  25dmygbgds,

Aol Jobg30m93 399Mm0Yymas 303Mm3EsDBools 4 ¢oso.

&odo I

&odo 11

&odo 111

wodmgobo  gmMs,  OHMIgoE  3wobgds  MgmEo,

00305050 JMY30m5¢Mm BGgOHol  oggdoo.
DoOGHowmgzsbo gm®mds, GmIgwos 3wobogds 300wl

33063060l  Lbgoobbgs  mdsbdo  Fgdmzstryemeo
©939JGOL Loboo.

OISO gméds,  OmIgwog  HoMdmoygbowos
bbgo@olbgs LoMdolb s Logsbols dobsbdmol  gobogo
BowM35390900L Labboo.

3960970 gmEds, 3e00bgds YN0 Wsdqdol, MsMgdol
@S 9OHMB0gdol  Imbsgzwgmdom b gHmd™mMwo

5OL9dMB00.

96BN IB0sbgdOL Fgz35L9ds Imbes “Tooth wear index” Lodwgsrgdoom.

Score | Surface Criteria
0 B/L/OV Mo loss of enamel surface characteristics.
C No loss of contour,
I B/L/OV Loos of enamel surface characteristics.
C Minimal loss of contour.
2 B/LAD Loss of enamel exposing dentine for less than one third of surface.
I Loss of enamel just exposing dentine.
C Defect less than 1 mm deep.
3 B/L/O Loss of enamel exposing dentine for more than one third of surface,
| Loss of enamel and substantial loss of dentine.
C Defect less than 1-2 mm deep.
4 B/LAD Complete enamel loss - pulp exposure - secondary dentin exposure.
I Pulp exposure or exposure of secondary dentine.
C Defect more than 2mm deep - pulp exposure - secondary dentine exposure,
B: buccal; L: lingual; O: occlusal; I: incisal; C: cervical,

Smith and Knight tooth wear index
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6m3o 1.

Annex 1
World Health Organization
diorld tomalth Oral Health Assessment Form
Organization for Adults, 2013
Leaye blark Yead BAGTEh Dyt |danttication Na Orig/Dupl ENadan e
oL T da T T oo el T T Jia [ s [ e
General informatian Sen 1=M, I=F Date of irth Age n years

| [ o T T s e
Lol ]
Frhnle graisp |17 DD.JHI Dther groug| s} DD 0y Years in school |:1.D|:||u:- Dorupation D.'ﬁ..

Community [geagraphical peation) {34} (35§ Location WUrban (1] Perlurban {3}  Aural (3} |:||||.|

Other data a7} [a11] Other data A DDH!M
Cther data | |:||:|u|;| Extra-oral examination |45||:||:||-'-1_

Dentition status Permanent taeth
Seatus
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Scede
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5H056900l dJmbg ds3d3ms ddMdEgdOL dogH 03LgdMS 96393 30Mbo®o, MMIgEos
903393000 0683MmM3s300L, 0lgmo  (33e5EIdOL  Tglobgd  OMAMMOEBSS:  MOLMEOMS
AJbo3zmBo, MOLMMOdOL EOML AosEsbomo (3539 s JOMBO3MWO 5350090900,
5690905. 535056, b55@Mg30 FIMB0SOMBOL, J306g §bosbo B5330L s sboEdMdOE MO
3960m@Ad0 8533305 06039§309M0 ©H53500909d0L Fqlobgd.
3399 GH MO0 965¢r0Bol LyKIz9WDHY IER0BS, HMA 5639F)9-3000b35MTo SOLYdMEO
olgmO (33¢5YB0, HMYMOMO(355, JoEMIM0bMEOo s byFdwol dmdbgergdgeo bobEgdol
3500MMA0900,  33HB0sbo s 89939 bogrols 396900 Bomgds, 300gdol godmbgzols
LobdoMg s LEAMASBHMWMAMD 30BOGHOL MoMEIBMBds 303Mm3WsDOOL Fob300569d>DY
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560 9babl  LEAIGHOLEOIMMs©  F60036gM39b  Qo3ewgbsl.  gzgws  Fgdmbgzgzsdo
Lobmmdol dshzgargdgro dg@os 0.05-%g (P>0.05) (gbGowo N4).

300 4. 5639¢39-3000635M 30 sOLYIMO (3E?oEIOOL 393965 303MIWSB0sBY

950m36Gobmmwo Chi-square 41.554
Bobgdols df 3
6373980 Sie.
.058
LsJdeols Chi-square 31.234
3mbgergdgeo df 3
bobgdoL Sig. *
.064
©360393900
bogob §j3960L Chi-square 45.364
8cabBstrgdol bobdokg  df 2
Sig. .051°
3990560 Lslidgerols Chi-square 24.358
8embBsegdols bobdomyg  df 4
Sig. .053P¢
83539 3Gm©mIHgdo  Chi-square 56.410
dmbdsmgool Lobdog df 3
Sig. 077
300900l Chi-square 5134
358cbgbgol bobdotky  df 3
Sig. 162°°
30%0¢0 Chi-square 7.618
LAHMI>EHMEM0256 df 1
Sig. 066

d8mdgdol  doge  Fg3Lgdme 963930  JombzsMTo  sOLYIMO (335 IYOO

LGOGHOLE03MNMOE FMT3Ws  MJAMGBOO SBsEoBOl gomEom.
3503030 M990 SBs0BO OOl FOIMABMBOMmgdOL dgommo, MHmIgewos od-

@93> 9390 fjmgdN@o ,©sdM30EIdEo” (BgLsbfsgwwo) 3wrswol 360d36grmdol
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d9L5b9gd 3MIMABMBOL 45390900l LMo gdsls IgMMY, a9 YOO ,,53M)300Y-
090”, 3350l (36MgodEHMmmol) 3609369 mdol Bogwmdzgubg. Tgbodsdolow, MgyMg-
oo SBseEroBo 983dbgds ,,eM30IOME s ,TM)30IOIE (33¢EIOL FMMOL
393006, 53, Mogol dbGMOZ, 0dEg3s 9™ ™IdMo ,,MmgaMgbool 2obEmegdol®
39099600 1535EGdL. ,,OHGYMJLOOL JoBEHMEGAS® 59Ol 39380OL ETMI0EIOME o
©50M9)300909  (33¢5I0L  FMOOL.  0gerolbdgds, Mmd gl 3953doMo (O R030s.
d9L58530b5, M) 58 A3BEHMEGOST0 585 YY) 08 3MB3IMYEHMEo F9dmbgzg30L (Mgl3mbgb-
A0ob) ©9M3000909w0 (33eool 360d369eMdsl Boglizsdm, godmzmzmom ©sdm30Eg-
0o (33000l LE3MMAbMbm  860d36gemdsl v Fgdmbggzolomzgol (Mgldmbogb-
Aobomzol).

352653 ©9M9LoMwo  sBsoBol  Fglodergdmdgdo  FoMGH030  MJAMILOIEO
3b65¢r0Bom 56  Fgdmoxndmgds: gl M39b65L3bgro  FbmemE  39Mdm  Fgdmbgggzes
36930 Md0M0  MHgAMgLOE0  965¢0DOLs.  IMIZEXMBOMO  MYMgloIeo  sbserobo
3359093l Bodw)oegdsl  2o0M3mM39wM™m  IIM30YOME0  (GgLabfogero)  (33¢oOL
LO3OMPbMBM 360369 Mds 5GS gPmo (OMEMOE FoMGH030 MYAMILOMEO SBsEOBOL
d900b3935d0), 50989 M58g603dg 36Mgod@MmMmOL LBoxrwmdzgm by, LHmeMgo gl Igomo
299304969 5639¢399-3000b3500 5OLBYOME0 33wJOOL LoLEGIsEHODIE300LIMZO.

69309L00L 3098303096EL F90dwgds EIIIOMO 9B MsMYmBomo 60dsbo 3dmbagl.
0Y) 530300090900 (33Ol 3MB0E0IBGH0  WIEIO0MOs, Bsdob 5T (33WsEOL
96003690md0l  BOEOL  335MdsBg  0BOIdS  ITMIOEIOVICY (3350l
96003690Md5(3. “oOHYMBomo 3m9gn303096E0L 9990b393580 ©HTMY300GOJO (3350l
36003690md0l Ol dm3yzgds ©odm3090Mw0 (3300l 360d3bgemdol 3egds.
B396 330930l 999900l dobg3z0m IId0oMO Bodsbo 543l 99y 33O IOL:
MmOLY@oS GHMJbozmbo, MOLWWMdOL EOML QosdEsbowo 8(3539 ©s JOMbozmwo
0bggdzog, 969dos, dgodg  Hmbosbo  B5303900 @O MBI  B53039d0,
b dMmd0Wms 06639J309M0 ©99395093900. gl B0Tb3L, BMT sb0dBEO BodEHmGmgdOL
36003690md0l  BOEOL  T9IRo©  JMWs3g 0HBMEIds.  FgLedodols,  MgycmaLools
3M9803096@0 00935 ©8M30IOVIEY 33w DBY 535 M) 03 30M9O0JEHMMOL 493egbols
39935b900L Bsdw)oegdsL, MEOMBE 08 30MHMBOM, 0319 Y39wd 3M9O0JEGMMO JOMBIOOO Y& -
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YN0 SO 25DMT0E0. golivggdos, MMI 53 30MMBOL EHEZS Jowsh Mo, 50
36MMdgdol  ImLoblbgwo  Fgdmegdyeos  Ggamabool  3mgxnoE0gbdo B (093 ),
Mmdol 3600369wmds 033w gds -1-sb +1-80g. U 3M9BOE0YbGHO SLobogl 3gMdm
3MOIE53098 IIMI0WIIM S ITMY30IIJ (332250l FMOb. 39MIM JMEMgEns-
305 603bsgl 9hHm-9H»0 3M3000909e0 (339OL HBgImMJdgadl odM30YdYE
33w9bY — bsMRIB0 ©ITIM3009d90 (3319 YdOL BoJLoMGOo I60T3bgEMdOL
3060md90d0. 5sLmMbogg, O3 MBOM  Fo0o0s 98 ITMY30YIJO  (33¢09OL
3MO95300 65MRI6 ©8MM3000909 (3309©JOMD, Fom MBOM BSOS FoLO J3Mmg-
3303095GH0L 93LMmEEMGOo Ib0dzbgEMds.

5060950, M9AOILOOL 3mgB030g0E0 B ITMNM3I0EIOIO  (33XSOL  493wgboL
<60396LsEMMO  LsBMTos, 5d0FMI sl MYMgbool  LBEHIBIOGHMMO 39530309630
Ifemgdo. Lfjmcge LEHBOAHNwo 3mgnoEogbGhgdo 0dwwg3zs ©sIMYI30EIBILO (3Ws-
@900l F9oMgdoL  1L5FMSEGOIL -  ITMIOWIOIM  (33AOPDY  To0 o3 gbols
dobgz0m. HMAMOE FBOOWOED BBL, 439esHg FoPI0 IPIOOMNO 3MIRBO(3090630
593L mOLMmS 56980565 s BHMJLozmBL (B=0.502 B=0.445), LsObEHYOHGLM S0IMBBLS ol
39430, OHMI  OHJAOgLoIo  SBswoBol  498MmYghgdolsls  A9TM033900  MIMYMBOMO
3M98030906E0L  sOLYdMds3 FbmwmE ghm (339D, BEMISGHMEMYMb
(93O Mo 300030 dJmbg 85393905 s 303Mm3oBosl FmMOlL  sdmBBS
I5MHYMBOMNO 3MOHIW530)M0 3930060( f=-.033) (3bGHowwo N5 ).

52



300 5. E53MM300IIII0 (3ESIOOL 353egbs 303M3WEB0sBY

(Constant) -.682 .606 -1.125 .261
303350

Ldgbo -.080 .044 .040 1.843 .066
abogo .032 .020 .036 1.647 .100
MOLMYW®»S GHMJLogmdo 1.091 .077 445 14.088 .000
mOLYEMdOL EOHML 232 .075 .082 3.115 .002
23903¢sbocro dfsgg o

JOmbogwo 0bggdgos

MOLYW®s 5bgdos .346 .093 .502 3.716 .000
9306 9fmbosko d53830 488 .084 A73 5.794 .000
655006930 FBMBOSOMDS 421 .086 149 4.905 .000
(eegbsgwywwo

05393900)

obsdMmdOmd 430 .075 149 5.740 .000
069430960

Q95350090900

bowob §396900L .010 .009 .025 1.133 .258
dmbdomgds

2990560 LLAgEgdOL -.008 .006 .033 -1.436 152
dmbdomgds

96m3m0bmwo ©s -.023 .037 .014 -.607 .544
Lo Fdeols Imdbgangdgeo

Lol gdob MM393900

05539 309G 9d0L -.026 .010 .058 -2.567 .011
dmbdsMgds

30%030 -.066 .044 -.033 -1.488 137
UEHMI>GHMEMYMD

300900 gsdmbgb. Lobd. .198 .258 .017 .768 443
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9639%0  30mbzsMTo  sOLYOIo  FMb(399900L  BEBSGHOLEGH03MMI® T T539d0l
0909290 ©o©a0bs, MHMI  Lb3soLb3S 3609653 MmO  RodBHMOYO0, OMAMMOBS
mOLY@os GHMJuogzmbo, MmOLMWMdOL OML gos@sbowo (3039 @S JOHMbozwmwo
0bg9d3og00 o 969305 LEIGHOLEH03MMs©  36033bgEMm39b  2ogegbsls  sbgbl
303m3WsHool  29630m56Mg0sBg  (p=0.001). BsEGHMGOME0  958M33w930L  ggAgd0L
5b5¢oboll  dobgz0m, ©3d0TGOMEo  BFIBsGHIMMO  3gBomEom - MmOLYIMS
&gbozmboom ©05QIOIME  d35303000  BOmEabmds  Bswowos  (n=363). Ly,
daMIsMmgMBO0m  O0SYOME 35303005  29%-U  aodmmzeobs  dobsbMols
30303WsB0NHO ©sB0sbgds (n=105). 33w9g35d0 BsGIoer d5393ms B3 glicmdsdo,
IYmS IIOLSE 9O 5fMHgdI0 MOLLIEMIOL EGOML  bbgssolbgs dsmmema0gdo,
303M3oHB0MMHO ©sD0sbgds 499Mm3w0bs 8.5%-00. gol dogH MmOLwMmdol ™l
390539bo 33539 s JOM™Mbo3Me 06939J3090L sY0wo Jmbs Fgdmbggzsms 18%-do,
Jomqob  48%-L  509b0dbs  B0bsbIMHOL 93O IMEO 935D,  AoBbLbZz3900m
L53MBEHOMEM XQMBdo SOBGOO FbFogeggdolYsD. K sbIOMgEro FIMdEGdOL dogk
3oPgboe 053039000 303Mm3WsBool 3MM396EH™Mds  F5B3969d9wds  doswmfos 11%-b.
9mb5399900L dobgz300m godmo339ms slig3g obgmo 360dzb9wM3z560 FodBMEMOL 4o3w9bs
303m3WsBool  496300000905B9, OMPMMOES MOLMEms 969805, 192 ys8m3zwgbogo
89000b39300006 168-b 396 gHmnzms d0b56JMOL 303M3sD0MMHO sB0sbgds (88%), Mo
36OmEbGHWMWws© 93390605  5©0gds@Ggds  XobIGmgE 853039030  49B30maMgdMm
303Mm3yHBool MHoEbazmdMmog dsb396909wb (7.7%) (0b. gbGowo N6).

96390  3JombzsMdo  sOLYIMWO  FMBEBHBIGIMMH0  Bod@MOgdol  dglogerols
0909390, ©5A0bs, M3 3069 [mbosbo 5383900 s 35303980, MHMIWYdO3
Logmaberol 30639 399000 bdoMs@ 9350Md696 g98moMBym©bab 303m3msbools
396300560900l BoOE0  SEBSMMIOM,  Foblbgszgdom X sbIMMgWo  B5393900Ls6
(p=0.001) (ob. gbMHocro N7).

MR oLEGH03MNOO MO0 o FMmEIE0m 193] IPILEGHMOES  OIWIOIOMO
30Ogo3oMo 395380600  30bsbdmol  303m3obosly s Lbgoolbgs 309 o
3UGD5GHI@MEO  RodBHMOOL FmO0L. 3O O30s BAIGHOLINOS© LsMHIMbms ygzgws
B5JBHMO0L Jgdmbggzedo (p=0.001) (Ob. sbGHoero N8).
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309055 G0 R BHe&9do s Jodademybos

tigdoob garil D
iy ) 88%
gl a ol TS
R3] @3 JHelings) | L L L as%
i) ._.|:|.'||.|||
el gt A afeydy i.ﬁﬂ"‘-ﬁ
Ay ol | 29%.
(] 100 20 ) Ji} L0 s} T =il LTy 10
053505 8. 30965EHSMHO Bogd@MMHYdO S 303Mm3ErsB0s
300 6. 3096539 IHO R35dBHMMYO0 S 303M3W DO
3609650 BOJHMOMPI0 | V55350JONMEO VIOl 30303sbos (%)
5009bMdy
0OLYYEos Gndlozmbo
©osb 105 (29%)
565 87(8.5)%
94330 @3 JOmbogywo
06939J30v160 55350098930 118(48%)
@osh 90 (11%)
168 (88%)
75 (1.7%)
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JebBbodo o ad@mégdo @ dobsbiéoby

L0dm3eyHod
A0
E 54
6.20%
o

0530585 9. 3mbEBBoGWMO BogBHMmMId0 ©s 30656gMH0L 303Mm3esBos

3500 7. 3LGHbGIHO BogdEHMMYdo s 30bsbIMoL 303Mm3sBos

3bEbsGIGO
BogdBHmM9do
3oy ficmbosbo dsgdzo

Oosb

369

BosgMgg0 FdMdOIOMDS

Oosb
565

d5383ms 0639430900

QOsb
565

35(30963900L

om©gbmds

Hypoplastic
Teeth (N,%)

124 (47 %)
70(7 %)

121 (49 %)
68 (6.2 %)

172 31 %)
40 (4.3 %)

Il
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300 8. 3609es30MM0 35330600 3MgbsESXME S 3MUBEDIEIWME BOJEMMIOLS S
303m3sH0osl ImGob.

-
0OLYYNS 0.001
&gbozmbo

863539 > 0.001

0.640
J6mbozmmo
0639430900

dz0Mg Hmbosbo 0.001
853030

655006930 0.001

09M005MmMdS

0533305 0bx930900 0.001

330930l 300@0bsGgMmdol  EMML  gMMoEgds  doodios 00 RBogBds,  OH™I

303M3WsH00m 99350 353030 IMOZEGLMBS 935 JOIMYO  0ym  dY39
39009L0MOE. 9©0b0dbMEO IgEOM LBOBMIZWSE  3MOISE0IO0 35300600l YIS
303m3WoBosly  @d  39M0gLL  JmEoL.  Jg@sbs  B0bsbdMmol  303m3wmsbomemo
©H05b7dg00L IJmbg 8353839000 35(0LWYO 59350JOJBOL 25303 JdSS. F9IJOTS
5B396s, ™I 3doob 35G0glo MIobo®mgds 03 3dowgddo, MMIgEbyy sOLYIOMIOS
56535609L0 Ho63MIMO0L IRIJHO. 303Mm3EsDBools djmbyg 212 35333056 bMEMm©
50 35m0bL 96 5©0960dbs 35M0gLMEP0 935YdS, 5806, MMLss 112 Jgdmbggzsdo,
3000l 0bsbdMol  Bgedomby  303MmIWsHBoNMmO BB b gPHmMms
39M0gLME0 53500GO3. JMMYES30M0 35380600 303Mm3BOsLS s JoMOgLll demaMob
LEHOGHOLE0ZMMo© LsMHIMbms (p=0.001 r=0.09) (ob. gbGHoero NI).
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303m3sbod

W bl
W s oo da

©053535 10. 303Mm3@sBool gog3M3gemgds

3530060 306564M0L 303m3ensBoslis s
300l 306H0gLL FmGHob

| sl
W acgbab gy

0530505 11. 3538060 J0b56JMHOL 303Mm3ErsB0osLd s 3BOEOL 3sMHOgLL Mol

3b®oo 9. 3538060 30656§M0L 30303¢sBosls s JdoErols JoMoglls FmGols

303m3¢ms bos (N; %)

s0b0d6)Bs N=212 (15.2%) 360gboom N=162 (76.6%)

39009Lol 56939 N=50 (23.4%)

56 5006036985 N=1188 (84.8%) Pearson Correlation (r)=0.09
p=0.001
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3.4 BermOHMBOL 4930M39wgds J. ;mdorolido

33w930L  53m(356900L  bsbdo, Tglfogeroe  odbs  3B0EIOl 963G LMEO
Q99350090900L  253M3gwg0s @S  0b6BHIBLOZgMdS  J.  MdOEILOL  Loxsdm  LgmeErol
dmbfogegoms  3mbE0bagb@do. 12-15 {ewols sbszol  dmbfogegoms FmGol  dmbs
REMOHMDMEO IHB0sEIOIOOL s©fgMs s T9dyma Fgz3L9ds, HMIgEoa FoMdmgdws
»ISIF* 06gdlols Lsdswgdom. BarmO®MBoL godm33wgzol 36033690 m3zsb  sb3gd@L
DoM0mo9bL figserdo gEH™MEMOL dobgMowm@mo Jgdspqbarmds. LHimeMgo gl og™
Loz 1533w930  3MBEGH0EIBGHOL  FgMBg30L  3M0BE03L. 306506 MdOEOLL
bolbdgo  fgoewo  doghimgds  Lsdo  Lbgoobbgs bgmdosb, dJowsdol  Msombyaro
3obsfomgdsg  Loldgwo  fgaol  dofimegdol  dobggzom  d9dgabsotos:  3539-
LSOOI Govombo  FoMogEIds 9630l bgmdosb,  obbo-LsFYMOOL
50mbo_bodmMmol bgmdosb, bmwmm  awsbo-65d5¢rsg30L  MHI0Mmbo_m&Mds-mgeols
b9md0sb. FgLodsdolo  godmgz033ogo LmeMg gl Mdbgdo, Losg ImUfagarggdo
39900920 3565835MMBOm 45@b65{0wbgb: 3539 - LEdMOMs™ - 440, OLsBO - LodyMEO
- 476, 3560 - Bodsensgo - 483 (0b. gbGowo N10).

bszgemggo 3mb@oagh@ob gsbsfoergds Gsombydob
dobyozom

36.00%

32, 00%
J0.00%

a437) - badsfRomagmm

olsho - badgmeio

"III:!'E]:\FH'I - Badsem o

0530535 12. 15330930 3MmbEGH0EIBGHOL 39bsfogds
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gbMowo 10 . bszzegzo 3m6E0gb@olL gobsfogrgds Msombgdols obgzom

Mo0mbo 3939-L50NOMOM 440 31.5%
oL5b0-L5TMMO 476 34.0%
3 60-bsdsersg30 484 34.5%

30650056 BWMMOHMBOL  ob30ms69ds 300306 353806 F0s  LLlidgew Fysendo
BGHMO0L  306396GO5305LMb, 33¢0g30L FoBIBL  FoMdmowygbs Mdowoliols Lslidgwo
Dgarol 99950099bermdol dgbfiogams, dsLdo GFEHMOOL  3Mb3EIBEHME00L  2oblsbrg®ols
dobboo.

Georgian Water and Power(GWP)-ol dog® 9dmfim@gdmwo  obgm®dssool
dobgzom, 0d0wollL Lsldgwo fgswo doghmmgds Lsdo  LbzsEolbgs  bgmdosb
(565330, LodaMMOLs 5 VMTS-Mgeol BgMdS). MBOEEOLOL MS0MbMo  Jobsfowgds
LoLIgero Fyawol dofimgdol Jobgzom FqdEaabsoMos: 3539-LsdMOMoMl Hs0Mmbo
3965200905 565330l HgMO0B, 0LLBO-LsTMMOL Moombo_bsdymmol bgmdosb, bmwm
3 560-65d5¢50930L Mo0Mmbo_0M3s-0geol bgmdosb.

B39b0 06@gmqLOL Logsbl Fo®mdmowaqbos Lolldge (goerdo sOLGdMEo BEHMMOU,
OMAMOEG  BEMMOMDMEO  935©JO0L  258md[3930  JOM-gMHDO  HGEHOMEMYOOO
3394 BH™OOL, 3m6396EHME00L goblabEg®s, dglisdsdolis, MM0gbEH0MYdS dmbs dbmem
50606 9egdghéby.

GWP-ob  @odmGsGHm®osdo  Lboldgero  fgaolb  3mbGOmmemo  bmeMEogwogds
4m39m30M©.  FEHMOOL  3mbBEgbBHMmoEool  goblobegds  bgds  omby®o
JO®AsEHMaMo93000_Dionex 1100, bogom 3se3owgdol 3mbEgb@Mogos oligds_s@Emawme
990boMo L3gd@MmdgEHMoo _ICP_OES710.

OMamO3 GWP-0b @wsdmMs@MmM0ds sbsenoBds 3bsym, 2014 farol 056360l
30056 Bgd@gddmol ™399 39M0m©do Lsdo bbgzssbbgs bgmdol Lsbdgro Hgyswo
96035690L56 golibgz530gdMEO BEHMMOL F935PIBMBOm. 50bodbmwo dmbs3999d0L
LEHOGOLEHOIMMO FMTo3900L Fg9o© (Oneway ANOVA) ©oa0bs, ®m3 g@mMob
3m639bGHGMs3ool  dobgzom  3539-LsdMMMI™ml  Msombol  Lsbdgwo  fgowo
LEASGHOLEHOZMOSE 6036y M3zsbs  Aoblbgeggds  (P=0,03) 0obsbo-bsdymMols o
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3 960-H5d5¢0g30L Loldgero {yeroligsb. Post Hoc Test-ol bs8995¢0q000m ©oa0bs,
™3 0bBO-bsAYMOOL Mo0Mmbol Lolidge fgols s EIBO-bodsersgzol Gsombols
LolAger  Hgols FmAoL  BEBHMOOL  3mb6396EMsE00L  dobgzom  LEIGHOLEH03MMS©
3600369c0mg560 Lbgomds o6 goduiotmgds (P=0,56), 50bodbmwo ogom bsgmadzws
REMMOMDOL  go3M3gegdol LobdoMol Tglfogersl  ™doolols  Lsd Lbgssbbgs
®50mb3do (0bogo O0saMsds 13).

RGH@Oobbsdmomm 3mbggbB®sgos

mu\\

0O e
0.086

7339 - babyMmmammm ababo - badgmfo pE@abo - Badygmam@ygo

0536535 13. Bl 3mb396GHME0s MdoEolol Lsdo Lbgsslbgs Msombols Lslidge

Pysedo

GWP-ob 9mbs39990B9 ©099MH@bmdom, 2wsbo-65d5¢s@g30L, olsbo-Lodym®mols
Q5 35939-L9dOMIEML GooMmbIdL FmMol Lsbdger Fyserdo BEHMMOL 3mb3zabEHMogool
dobg30m LESEHOLEH03YMI© Lo®AMBM Lbgsmds szgoJloMm®s (P<0.05).

00 mds6d0, Lo LELIgE Hgoedo FEHMOOL 3MbEIBEGHME0S 0Ym 439wsBg Fowso
(3939-L53MOMEM), IBOJVOMS BEIMMOMDBOL 43039 gdOL Fosero FsB39wgdgeo
( 0.29%; n =4). GEMMOMDOL  FogM3gegdol dsBz39b9dgwo  3egdIEMdEs Lolidgen
D9o8o gGHMOoL 3mb3EIbEHME00l 9030609d5Lmb gOmo. 390MdmME, 0LSBO-bsTYMOOL
Mo0mbdo 939Gl 2o3MEgEgds Tgoa9bs 0.14%-U (n=2) bmeom, Awwsbo-
65955930l Mo0MmbIo FEMOHMBOL  gog3M39egdol LobdoMg 0gm 439wsHBY IBIWO
0.07%( n =1) (ob. gbGowo N11). geormOHMHBoL Go0mbmsdmMmolo 493M39wgds 9i3sL
One-way ANOVA, LSD post-hoc Udo@ob@ogm®o dgmm@gdol dobgwozom. dowgdwgends
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090920005  9B39bs,  OMI  Qerobo-bsdoeogzo 3939-LSdNODOML  dBOLASD

Q553500900L 93039 gdol IbM03 LEIGHOLEGH03MMs© 603369 m3zbs  29bLb3s39ds
(P=0.0001). 86003693560 Lb3smds BogloMgds 515939, 0L -LEdYMMOLS s 3539-

LodEMOMl dbgdl dmEol (P=0.0001). bmwm, awsbo-bsdsgmsgals s olsbo-

L5FYMOL OOl I60IZ69EM3560 LbZOMBDs 56 500b0TbYds.

330930l 09009390000 OGO,  MmI  Lobdger  figoendo

BGH™O0L

3M6396GHM5305Ld O BEMMOMDBL FmOHoL LMLBEBHO JMOIJWIEF0MOO 35330600  SOLYIMIL.

(R2=0.126)

R3O0 BOl 3530390 gds M30mbgdol dobggzoo

3539 - badOMSM,
0.29%

0bsbo - bsdameo,
0.14%

B©60 -
6odsersg30, 0.07%

3 35

0530585 14 BerrymOHMBoL 353MEJgds H30mbgdoL dobgogzom

gbMowo 11. gEmol 3mb3gbGHMsEool 393w gbs BEIMOmMBBY ;mdooliols Lbgswslibgs

Msombdo
©50mb0o 3GHMOOL BENOHODO
3Mb639bGHGsE0s
3539-UodBMoEe 0.12 0.29% (R*=0.030)
obsBo-bsdymG0 0.11 0.14% (R*=2.318)
A 60-6535e0@930 0.09 0.07%(R*=0.002)
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330930L 8909290000 LGNS, HMI MO MDBOL Q530 3Igds NdOCOLOL
35L3BHdom J95036@s 0.5%-U (n=7). 5L53MOMOZ0 X3MBJOoL BobgE3z0m FWWMOHMDOL

393639 gds  9909abs0Ms©  goobsflos: 12 farol  Lzmerols
3Mb303963HT0 593500900l 9303 gded Fgoaobs 0.28% (n=4), bmwm 15 {eool

x3x3do 0.22% (n =3)

LEHOGOLEHOIMMO Bbgsmds (P<0.05) (0bowgo 0syGsds 15).

dmbfogergoms

Sb53MIMO30  ¥AMBIOL  FMMOL  499m3wobs  Lo®Hdmbm

REMMOMDOL  gogM39egds Bdgbol dobgozom 999gAbs0MmO©  Fowsboshows:

0009OMd0m0  bdgbol Ho@TMIoA9bwgddo sR0JLOMES 535©Yd0L 5 F9dmbggzs

(0.35 %), bmeem 3s36Md00 Bdqgldo 9395 JIOL 2036 3)E053 Fgoa0bs 0.15% (n=2).

REM0OHMDOL 353M39wgds sliszol
dobgz0m

‘\0

2.00%

1.50%

1.00%

0.50%

0.00%

12 oo 15 oo

©053M535 15. BErmmOH@BOL go3MEgErgds ss30L dobggzom

RE0OHMDBOL 353M3gwgds bggbol
dobgggom

— &

._—

0536Omd0m0 Cleehlcelglpteleleple}

©O053535 16. BeormGMBoL go3@MEgegds bdglol dobggzom
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TSIF  0bgdloom germdmbmeo  300e0gdol  9x35LgdoLsl,  s©0dmBbos, GM™J
39933 g 0539300 MIMHZ3eglmdsl  JobsbdMol  BgsdoMol  dbmerm@  gMo
d9bs39By 509606 gdM©S MMM  FJOHOL  REMMOMBMWO W,  Modgbody
3900b3935d0 x0JLOMEs YRO® 3dodg Lobol BB, Mo3 IMoEI3s J0bsbdMob
D9300D)  IMYzmmoErMm-0mysgzolBM™  ggMol  odgdol,  F9gIngmgMmo
UBH@OHILHOM BmGOIoL 0bsbJOHOL SOLYIMBSL.

5353900000 BoJBHMOME0 B30 Bom, LBEBHIGOLEHOIMMIE  3MILIBM 3MOHgWEOMEO
3930060 ©Ix30JLOMOES FWMOHMDBLY s 9639@9-3oM3z5MT0  vOLYdIM  olgm
33Ol dmMol, OHMYMMOEs: boeolb 396900L, gobosbo Lobdgargdols s 85939
36MMMJGHJooL  dmbdsMgds, 9bm3MHobMwo s LsFdwol dmdbgwrgdgwo Lolb@gdol
©9MM393900, 300gd0oL  godmbgbgols o BEHMISEGHMEMaMIb 30BoEHol  Lobdoy.
3HO0woEb Boomws BbL, MHMI yzgws sOLYOM F9dmbgzglzsdo  LBEGIGHOLEGH03MOO

LobmmdOlL BoB3969d9w0 dg¢0s 0.05-Bg (P>0.05) (ob. gbMowo N12).

3500 12 . ©353HJO0M0 BogEMMGOOL 3538060 BEMMOHMD0E.

S WICTRN o]o)

bool §3969d0L Chi-square 1.274
BmbBsOdS df 3
Sig. .735
250560 Lalidgegdol Chi-square 476
Bmbdsds df 2
Sig. .788
89539 36®™©YJHgodOL Chi-square 2.577
Bmbstgds df 4
Sig. 6317°
96m3m0bmero ©s Chi-square 7.508
Lo 3ol Imdbgangdgeo df 3
H a

LolEgdol MmM393900 Sig. 057
300egd0ob 3sdmbgbgol Chi-square .934
Lob3oey df 3
Sig. 817"
300030 Chi-square 143
LE™AdGHMEMYMNSD df 1
Sig. .705
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963939-300b356Md0  sOLYOMEO (330 JO0L BgMLoMwo  bsgrobom
59853990l 9900939®, Y00, MM FMMOHMDBO  IWPIIOD  JMOIPHEFOE
3930060305  BGHMMOL 9993390 300l 35UEJOOL 2odmygbgdsl, NaF-ob edwrgdgool
dog0sLs s LELIgE Yoo BEHMMOL 3MB3EIBEHMG0LMB.

©3Mm300009  33WoEYOL  BmMol  y3gwsdy  Bowswo MYy ILoiEro
3M9%803096@0L 8583969000 godmoMBs NaF-ol @sdwg@gdols owgds (B =0.494,P=0.000)
(ob. gbogro N13)

3gbGoo 13 . HgaM9boo 56500 (330sEYdLs S BEMMEGHMDBL GOl

Model Unstandardized Standardized t
Coefficients Coefficients Sig.
B Std. Error Beta
1| (Constant) .358 .080 4.491 .000
BAHMOOL -2.216 .758 .067 | -2.921 .004
3993390ds
fgodo (Bp/c0)
BGHMOOL 488 .023 494 | 21.361 .000
8993390
GodgHo
BAHMOHO0OHOMEO .052 .022 .056 | 2.420 .016
3000l 3B

3.5 gMmBools 93M39w9ds 1dooliols JsldEHodoom

B3960 330930l  FoDobl, 303Mm3@rsBools S BEWMOHMDBOL  Fog3MEIWGILMD
905, 5939 PoMMOYIbS GOMBOOL 2536M3gEgd0L Fgbogws s 9EOMEMYOMEOO
39dBHMOIO0L  0009bGH0BR0E0MYds. 33930l Tg9gagdds  sbosym, MHmd 1400
290Mm33e90 85303090 9OMBos 9©0g60d6adMEs 36 Fomyobl (2.6%). 12 ferol

Sb53MIMO3 X3MBJo A90M33 93 0gbs 1122 dmbffogarg (80.2%), bmeom 15 fevols
3b53MdM03 X3MBdo 277 dmb{ogewg(19.8%). 12 fierols 3539305 3mbE096GHT0 gHMmBools
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393039905 89509965 2%-b (28 353830), 15 Herol sbszmdMmog xamzdo 3o 0.6%-L (8
053030). 9OMBoOm 53500 dMbfogargms MIgBHgbo oo dmoms 12 Harols
Sb53MIM03 X 2RBY (80%).

53 999b905 Lggbol obg3000 5350JOOL 2930 E3gEgdol LobdoMgl, dmbszgdgd0
8990093650650 2500565(0s: ©59350JdMMS MIGEJLMds 0ym 3EIOOMdOMO bdglols
(n=22; 63%), beagoe 8s9OHMd00 Bglido 9HMBos 50g608bs Fbmerme 14 85333 (37%).

LBEAHOGOLGHOIMMO0 ©3)To3900L F9IPIP IR0, BMT sbs3oLs @S bgbol
dobg30m, 559350930l 493039 gdol FbMO3Z LBEGHOLEH03WMs© 3603369 m3z560 bgsmds
56 ©3530JL0MYIMES (p> 0.05) (0b. 3bGowo N14).

gbMoo 14. gHmBoob s3M 39w gds J.00d0grolols dslsdEsdoo liggliols s sbsgzols

dobggom
37%
—
80%

e bool aag6geads J.odogobobl Jabd®sdoom bdgbob

dobywogom

B iadEmmlomn B l_ll_‘l'):'.l‘l‘_'lf‘ﬂ'l:}l W

0530505 17.1. 96Bo0ol 35303000905 J.0080¢rolols dslsdEsdom Lgglol dobgwzom
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”{-'wr'lu ol 'tl).'}:}{-':u:]w-”i:’}.': :I_:_ni':u N ol sl |,.'J].'ﬁ"nun sl AR iy

flf'}l]”k_i;‘n{;{'::‘n

n]2 '|l:_||-_-'--.- [ ] 1r|'||:'||_-‘-'---

0530535 17.2. 96H0mBool 253039 gds J.0080olol dsldEsd0o sls30L Jobgpz0m

B30bL dog® glfogroer L3zmeol dmbfsgergms  3mbEoag6@do, gombomwo
5H05690900 3d0owms LloLggbs s 9goolggbs BgEs30MHBY 6 godmzargbows. MdgEqlo
fowo sB0osbgdols dmom@s  Fobsbdmol 39LEH0dMEME BgEs30MHDBY. Mog T9ggbgds
30090, 9OMDBOL  gob3z0ms®mgdol LobJoMom godmomBs LoFMgwgdols s 9dzqdol
X3RO0, bmerm  gohmbool dbmemn  ©IHYgdomo  LBEGHsool  BmMIgdo  Jgobodbs
3699Ms6M900Ls S IMEsMgdol Josdmdo.  gOHMBool dJmbg 8538300 9@ gLMdSL,
©H0sbgdOl 3960 @odmwzwobom  ghHm b sMoMIgBHgb M  300wDY,  LoS3
9m05& 9 3gMdbMmdgEmMdsLy O $H30300L 56 »BoMm©bIb.

96MHMBo0L 253MEgEgdy

|g3eg | (B | 955 ]
|23 sl

0530535 18. 9OMB0 00 sB0BYIME Jdoms 3Mm396GHMEo dsB3z9bgdgwo
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9639%0  3ombzomdo  sMLYdME0 (33¢05900L LESEHOLE03MMs© 36033bgerm3zsb0
3930965 9OMDool 49630056905D9 IILEWMES MgAMgLoEo sbseobols Igommpoom.
500mBBs, H®™I 0LYMO (F3EIOO0, HMAMMOESS 87939 3MMEYIEHIOOL, boerol §396980Ls
5 25H05bo LobdgEgdol FmbIsMYds YOO 30MHY5305d0s B0bIBIMOL gHMBowmem
©H056705Lsb (p<0.05). 53sbsb, MYMglool 395303096GOL oo dsB39b9dgwo s
3oJb0doE Mo  JosbErmgdmwo 1 60dbMEmsb  s©0gbodbs  QoBosbo  Lolidgergdols
3mbdscmgd0l (33e0o©L (B=0.516), d99gy0s bowol §396930L dmbdstgds( = . 496) o
0mmb 35539 1533900L dowgds P=(0.325). Hgadgboro sbserobols 2sdmygbgdolols
3°900339m5 51939 ©YoMYNBoMO 309B03096EHOL sMLYGdMBSE TbMEM® GO’ (330Mb.
3000900l MY sMHMEs© Fodmbgbgols s gMMBosly JmMol s0dmBbEs vsMymuomo
3MO95300)M0  3538000(B=-.033)(gbGowo NI15). o3 d9ggbgds 963930 Jombzsmdo
3OLgdMeE b3y  8odBHm®mgdlL, domo  LAHSEHOLEG03MMS© 3603369 m3zs60 253w gbols
3OLgdMds gOHMDOOL 45630096M90sDg 56  IROJLOMYOMEs, LEBEMMdOL 3Mgr303095GH0
domsenos 0.05-%g (p>0.05).

gb®oo 15. 56399 30mb356080 5MlgdIEo 330009d0L 3531gbs ghmbools

N

296300569059

1 (Constant) .358 .080 4491 | .000
05539 3Om©MddHgoo | -1.216 .074 .325 -1.421  0.018
23900560 Lolidgargdo 234 .027 516 2351 | 0.023

bowol 396900 .052 .028 .496 2520  0.021
3%0qgdol 123 .025 -.033 2344  0.002
©IRILOYLO
2450mbgbgs

gbOowo 16. 5639@9-300b3560G0 5MLYdMEO (33O gs3egbs ghmBools
39630056905B9
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Chi-square 2.100

df 3
Sig. .5522
Chi-square .090
df 2
Sig. .956
Chi-square 6.623
df 4
Sig. 15720
Chi-square 1.202
df 3
Sig. .753b
Chi-square .004
df 1
Sig. .949
Chi-square 4.129
df 1
Sig. .0022b

3.6 LengEoligd®MO IBIIEHOL Fo3M(E3IEYdS

B39bL dogM FglHogwr00 56535009l O9350Y0Jd0B, bs3wgdo LobdoMoom
3w0bgds LmEolgdMMo ©IRgdE0. 1400 A90m33egMero 3538300096 030 5©00b0Tbgds
dbmwme 11 domysbdo (0.8%). bgbol dobgz0m LmElindMo ©IBIJGHO AoIbIHow s
0900093b50650: 55350900l  Fgdombggzoms 45% dmEomEs 8EIOMIOO  Ldglob
006096 gdbg (n=5), bmwm 55% 3s9OMdoNDY (n=6). Mog Tggbgds sbsgl, 12
Peol sbogmd®mog 3mb6GH0ag6ET0 BoLds A93MEIgdsd Jgoaobs 25%( n=3), 15 Hwol
SLo3MdM03 X B30-75%(n=8). LGH>GHOLEOINOMS® 3603369 Mm3560 Lb3sMdS W s35@YdOL
393639 gdol  dbMog bJgbobs o sbO3MOMO30  XaMRIOoL  dobgzom 96
©55304LoMgdMs (P>0.05) (ob. sbGowo N17, osp®Msds N19.1, oosg®sds N19.2).
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bereoligdo ©9BIIGHOL
2030 39e9ds bggbol dobgazom

B fadfmmdnonn

B o tnadoon

053535 19.1. Leagroligd®mo IBIIBHOL A93MEIIGds Jglols Fobgzom

bemeoligd®o EHx9dEHOL A93MEIEds Sbsgzols
dobgzom

B 12Gnen
B 15hgeo

©053M535 19.2. Lenerobgd®mo ©IRIJBHOL 2930 EgMgds SLs30L dobggzom
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Gbéoqyo 17. bmqyobgbﬁ)o ©989JGHOL 35303gegds sLs30Ls s bgliol dobggzom

6 55%
5 45%
3bs3MdGO30 3 25%
Xd03o 8 75%

WOoAIOGHMOMo  dmbs3gdgdol dobgzom,  Lmerobgd®o  ©yRBIJGHOL
39630056900l gloderm 9GHOMEMAONE  RsdBHMOYds©  JoBbgmos  LsFdeob
9tdbggd9go s 9bM3M0bMwo LobEgdol sML3939d0. MAEs B3gbo Imbsizgdgdols
LGHOGHOLEOIMMO  3MTs3900L  TJIPOW, IYOBS, ™I B90mo0bodbmwro
394BHMOG00  LeEoLgdMHO ©IRIIBHOL  39630s6MdsDg 603369 M36 2oz gbsly 56
3b9bs(P>0.05) 306GLMmboL 3mMHgmogoom 963930  Jombzs®do 39603900 SOLYdM
33WEMsb 396 dmbEs 3MOIWIE0OO  353806M0L  IILEHWMYDS, TgLsdsdols 396
dmbgdbs  M9aMgboo  9BooBol  BoBoMgdsE. (39W3gMEo  BogBH™M®mgdol
©99mgdd9gd0m  LeEEOLGdIOO  IBRIJEHOL  29TM3E0bgdOLS o 553500900l 56
3OLgdMdOL  MHobgzmdMmogzo  dsB39690900  LBESIGHOLAGHOIMMI® 96O  gobLLbgsggdMm©s
9O 569m0oLys6.(0b. gbMowo N18).
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3gb®ogo 18. 5639@S 30mbzsMdo SOUYdMEO (33¢sEJIOL 353¢gbs Lrmolgd®mo IRIJGHOL
39630056905b9

Chi-square .987
df 3
Sig. .804°
Chi-square .287
df 2
Sig. .866
Chi-square .162
df 4
Sig. .997%°
Chi-square 9.423
df 3
Sig. 04520
Chi-square 1.213
df 1
Sig. 271
Chi-square 1.999
df 1
Sig. 157
Chi-square .022
df 1
Sig. .882
Chi-square .079
df 1
Sig. T79%°



0530 4. 3009070 99093900l 256boergs s 565¢r0bo

B3960 3309308 9356 FoBBL oMb 956153500 gLICPO 9350 JIGOOU,
3960dm, 303Mm3@sHBool, FemOMDBOL, gOMbBools @S bLmEolgdOHo  ©IBIJGHOL
3963005609008  3903M-BOMWMYPONMHO @S  LME0sM-308096M0  BoJGHMOYOOL
53965 @5 Tomo 203MEggool  LObJoMOL  2odm3zergbs. dMErm sy gdols
2960530 mdsd0  933eg35Mms  IgBHILMBs 5Bl 9I63IMOLIMEPO 93500 JOJOOL
95¢)900L 39b9305L. ALMBEOM X 6IE30L  MMR60BsEOOL FMbs3zgd9000m J0bsbdGols
3H056905 3033 sBool Lobom HAoMm0s gob30056M9d50 J3996gd0l dmLobergmdsdo.
bemgosey® - 93mbmdozméo  0v)  Ls8goEobm  Bod@mMgdo s Q553500900
3m®I0MGd5do  Jgodegds  0mg3ol, MMmI  49M339Mefos  9603369™m3zs6 MMl
LG 9d96 (xIm 1986).

B39b Togm 50Mm33WwgMo ®mdoobol  12-15 ol L3meol  dmbfsgagos
3M6&09963H0056 21.4%-U 50960365 5653500960 FoHIMIMOOL ©5350090s. FYEHILO
fowo ©sH0sbgdols 30 BMmEOMmEs 303M3WsBoME Jdowgdby _ 15.2%. 5dgsb, GHodo 1
500608693M s 50Mm33w g 35383ms 7.6%-00,(n=106) , ¢odo II - 3.8%-0o(n=53), GHodo
II- 2.3%-30(n=32) @5 &odo IV -1.5%-8o( n=21). %, bewm ©s6s6MB6 5350090909
360Om3bGWMwo 8563969090  89009abs06M0®  goibsfows: Ferrmembo - 2.8 %,
96mDbos - 2.6 % ©5 beEoLgdMHo ©IBIIAHO - 0.8 %. OMYMOE 89©IRIO0©E BB
Y39wsby  2o3039IwgdYo  50dmBbs  303Mm3sbBooll  30M39wo  (Hodo, OMIYEo3
3olbIMOL  5gm356 MO s 3606 ds YN0, 0830505 FMY30Mow ™ BgHOl
39005356 Mwo  BLYBEO3MOL  dJmbg  wWsdgdom  3dool  FobsbyMol  Bgs3o®By.
Sb53MIMO30  XaRIOoL  Jobg3zom  goblbgeggdmwo  v0dMBbs  303Mm3WsBools
2393039 gdol  LobdoMyg. 12 {eool  d53d3ms  SLO3MdMH03  XAMBIO 35V IOS
2993 0bs 132 35333L, M3 390Mm33W ™S 9.7%- (o®dMoaqbl. bemgom 15 fierols
Sb3MIM0Z  XAMRTO  ©99350gds  509bodbs 80 053036 (5.7%). 99093900l
LEAHOGOLEHOIMMOE  FMT3900L T9EIRO©  F0WGOds J99agdds 3bsEYM  300eob
952560 Jbm30¢9d0L 303M3WsB0MMHO BBl TGO 2930 (3IYds 8EIOOMIONO
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LJgbob Foedmoygbergddo - 116 (55%), 3069 dsdM@doMO bJgbobol ds3d390do - 96
(45%) .

Lo0bEIOIIM  5©0FMPBEs  96393)9-300b35MT0 OGO  Fmbozgdgdol 3938060
303M3wsB0ool  25630m56M9dsLMSD.  LmEoswm@m-3094006mm0 GOLZOL BoJGHMOIOLS ©O
90656d60L  30303sD0me  ©@sB0sbYdsl  FMEMOL 56 250M0339MS  3MOIIS30M0
3930060L sOBYOMBDS. BoJBHMOI0 9b5¢0BOL L5KBMIZ90 DY EOYOBEs, MM 9639F°-
30mbz5M80 5MLYdIMYWOo 0LYIMO (33¢9IO0, OIMAMOOEBS, JoOMIOO6MWOo s BoFdol
9369w qdgeo LoLEBHIIOL 3500MEMA0900, A3HB0sbO s T5939 boeob (13969008 dowgds,
300e0gdol  asdmbggzol  Lobdotg s  LEHMISGHMEMYMD  30DoGHOL  MomEabmds
303M3wsB0ool 4563000060905Dg 56 sHEIBL LEIEOLEBHO3MMs 360369 M396 Yo3wgbsls.
4395 89dmbgg3590 Lobmmdol dsB39wgdgero dg@os 0.05-Bg (P>0.05).

L3Ol dmbfogergoms 363 0396Gd0 98Mm3wgbowo 303Mm3WsBool Jgdmbgzgzsms
bsfowo 306H9e0Mgds 3M965GHMM s 3MLEGHBIGHIWNO BodGHMMYOMb. bbgoslibgs
3696535 MH3s RodBHMMYOds, MHMYMMO(355 MOLYIXMS GHMJLo3MDO, MELWWMOdOL EOML
3oBsbowo 93539 ©> JOHMbozmwo 0b6x9d30900 s 96gd0s  LEoEOLEG03MMS©
9600836903560 g93e9bs Imsbobs 3033w sBool gob3z0msM9gdsBg (p=0.001).

3bGHBOGHIWMMHO  BodEBHMMgdol Fglfogerol F9gRe®, ©oR0bEs, ®Md d3oMY
Hmb0sbo, 65500M9390 05BN 35303900 S 05303900, OMIgdoiE LogmiEberol
30639 1399030 bJoM 535003696 go8moMmbgm©bgb 303Mm3wsBools gobgzomsmgdols
95050 5EBSNMIOM, 256H353980m K BIOMYo 85383900L5956 (p=0.001).

Lo39EbogH M 65OMIJOT0 RoMMOSS Po3MEIIYdI0 IMLBsDBMGdS, 0dol Jglobygd,
Gmd  bbgoolbgs 3Mgbs@omrMo s 3mbGbo@owmo  gsd@memgdo 860d3bgemrmgsb
239309bsl  sbabgb  3dool  BoasMmo  JuM30EgdOL  5MS39MOJLIO  IBOSBIOJIOL
396300569059, 3960dM, 303M3WsH0sDY, MILOE 9ILEHMMIOL AbmBEom FoBIEHIdOM
594999 BoBMGOMEo 33¢09g30L F99ga9d03. B39bo Fg9agdol AbasgLa, Mackay dolo
2005 farol 6sd6O™Ido dormmomgdl, dzocmg fmbosbo 85383930L Fobolotrgsbfiymdsols
303m3wsBooly s d9damddo  3oMoglol  gobgzoms®mgdols  dodsmm s  0dErg3s
9309653056 oo 39T030  ©9330603900Ld @S 3MBGHOMEOlL  Jglobgd,  Momd
906081358009 9993060V 5350090900l 49b30maMdol  Golzo (Mackay TD. 2005).
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Seow WK-ob b65dGmdo @G «mos 0dobs, Mmd, bBsdEMI3950  IBIOIOM O
93069)mboshb  d53d3ms  3MBEH0aIbGHT0 8906036gds FobsbdMol  Fogoo  Jumgowrgdols
@5H056g05m0 odmzgegbol Bsmawo Mogbgmdmogo 85B3969d9wo, bem®mTsercmo {mbols
Q5 MOLMEMOOL GODOMEWMAOMOHO 5O PIBSIOME0 353d3900L5356 2oblbgs39d0m
( Seow WK,1987).

303m3WwsBool  godmd)393  JAHOMWMPONEO  BodBHMOGL  JmMolL  gHm-9MHm
9600836903560 5000 MFoMogl  MmOLMwms 569805L, ™Il sbGMos Ford-ob
2009 ool 653630 dogdmewo dmbszgdgodos ( Ford D, et al.,2009).

05d3H9M0Mo @S 30OLo 0683930900, OMAMOOESS  LYFsMEg  ABJdIOL
06939930900, MmBH0GO ©s Bgs LELMBMJo 2HIOOL 935 YIJOO S393F0MGONICOS
3030m3oBool 296300000905l b.  303mJbool  FmbBY  sOLGdMEO  MOLYWDS
A™MJLogmbBLs s 30Ol Fog9M0 Jumz0Ol 303M3WsHOMMO  IB0BYdSL TmEOL
29930605 F0OM 3:mMHges30Mo 3538060 ( Yoshiyuki Fet al.,1981).

dbmerm 03GHMOMS 930609 X3RO0 F0OomMIdL, MH®I 96 SOLYIMBL
LAOGOLEHOIMM® 36033690 M3560 3MMGEsE0IMH0 35300600 BodEMI39® WHBSYOME
5 93069 06056 35393900, 569805L5 S F0bsBIMHOL 303M3EsBOSL FmMob ( Beentjes VE,
et al.,2002). 2007 §geb Franko-U dog® 259md399bgdvcmo BEs@EHool dmbsggdgdom, o6
QLGOS LAESGHOLEH03MMS©  LSOHIMbM 353060 3000l  doas60  Jumzgogdols
56535009 EIB0BYOLY O Olgm 3MYBIEINMH BOJGHMMGIL FMMHOL, OMYMOOEGS
903939 o JOHmbozmwo  0bxgdsogdo,  Lomnbobo s  9BGH0doMEHO03900L B0MYdS
MmOLbmdol J0dEobsdgmdol ®mb (Franco K, et al.,2007).

33e930L  3030b6sMHgMdOL  @OML  YyMMme©®gds  doodzos 0d  BodBds, OM™J
303M3WsH00m  ©535JIM 3530395 MIMOZGLMBS 9939 IJOIENO  0Ym  d939
39009L0MOE.  90bodbMwo  BsJBHO WHgEOM  LBORMAZWOE  JMMGESEFOOO  35300MOL
0503965L 303Mm3sD0sLd s JoMOIJBL FmEMOL.  S©0bodbMwo 3530060l OILEMYdOL
dobbom, Fgusbs dobsbdMmol  303m3wsD0MmO  IB0sDYddOL Jmbg  ¥53d390d0
39009LO  9935JIJOOL  2o3MEIXI0SE.  33¢g30L  gPm-gMmo  3603369erm3zsb0
390920 509mBbs ob, ®MI 30wl 350090 EMIoboMmdEs 08 3dowgddo, MHMIGEO3
31939 ©HB0sbIOMo  0gm  303Mm3WsBoom.  303M3EsBool dJmbg 212 d53930056
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dbmEm© 50 Fomsbl 96 509bodbs 39MH0OglIeo 9935 ds, F5d0b, MmEgLsg 112
d900bg935d0, 3000l  80bs6JMmol  Bgs3oMHBg 303mMm3EoBOMOO  IB0sDYdL b
9ONMES  39MH0GLMIO 535053 3930000  F0bsbIMOL 303Mm3sBosls s JoM0OgLls
Fm60b LEAHIEHOLEHOIMMI®E Ba®(AMbms (p=0.001 r=0.09).

B39b doge  FomgdMwo 900 39M339Mefos  dgqlodsdgds  HoMlewdo
BoGotgdme  33009390L, MH™Igdoi d0m0mgdEbgb, ®M®A dobsbMol  wgRgdEH9o0
BOHOL JOOEMS SOOI 55350 MOLIL. S3LEGHMIWOOL HdMMOYIBIE 353839030
BoBoM9dmeo  33e930L 8909900l dobgzomss, ®mdgedog BsGomvimo ogm 1215
L3Ol IMUHogwrg, 399m30bs LESGHOLE03MMSE LIBPOM 3MOHIWS30MMO 3530060
90656460l 303m3obosly s 359Gl 55350JOSL FMEOL. godm 33 mosd 700
dnbfogagl  509bodbs  303Mm3WsHoMMmO  IB0BYdS.  39M0OgLOL oz (39egdol
9563969090 053839000, MMIGWMSE o9BbEI0Y F0bIBIMHOL 561535009LvE0 Ho®rBmIMdOL
©I89JAH0 893600  Bswoo ogm - 269 Tgdo;mbggzs, doblbgeggdom  153d3980L06
OIgms3 Hgdmowbodbmo sHBosbgds o6 509b0dbgdmEom. 515 303Mm3WsBool 56
9Jmbg 0539309996 3000l 35MOgLYIO 935©JdOL  BOEb3MOMOZ0 Fo5B396909dqw0
399G ™5 40-U ( L. Pascoe,et al.,1994).

REMMOMDOL 493039 gds  MBOEroLOL  FoBIBHd0m  F9ogbs 0.5%-b (n=7).

Sb53MIMO30  ¥ABRIOoL  JobYIO30m  FEMMOMDOL  ogM39egds  F99IAbI0MS©
3osbsfows: 12 farol  Bgmerol  dmbfogargms 3mb3GH0ggb@do 93500900l
29303909050 9900030605 (0.28% n=4), beagoe 15 ferob xavgdo (0.22% n=3). sL53mdGOZ0
X3IBIOL FmMoL 459m3w0bs Bo®HIMBM BEBSGHOLEBH03MMO bbgomds. 50dmBbs, GMI
REMMOMDo  IgHo©  0ym 393039 gdmo 12 fiewol  Limerols  dmbfogergoms
3mb6@0p96&d0 (P<0.05).

REMMOMDOL  ogM39egds  Bglol dobgzom T93YABI0MO©  oIbsHows:
9009OMd0m0  Bdqbol HoMmBmMBsA9bwgddo IROJBOMEs 5350900l 5 F9dmbggzs
(0.35%), bowm 3590:md0m bgglido ©5359B0L 2530 399dsd J950bs 0.15% (n=2),
05353 LEAIGHOLEHO0IMM® F60T36gEPM3560 FoBLLZE39ds 56 T3 3.

©90539%0 Loldger Fysedo sGLYdIMo BEHMOOL 36396GHME00L, JoGoglls s
REMMOADL  JmOob  Jglsdwrm  35300M0L  SOLYIMIOL  Tgbobgd  sofiym  sdgMo30L
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39900909 9BHoBgddo X9 3093 1930 figewl Dean-ob dogH @sdmd399bgdwgero
BsdO™Igdom. dob 999, 90b0dBME 09Iy M350  LodgaboghHm  bsdMM™do
3990d3996@s. 09935 M9bsdgMm™3zg 83319350900l dMbs39d0m, LMo bym3mbols
33093900L56 256Lbgeg9%00m, QOILEOLIMOO” LEHOGOLE0IZMMS© Lobom
3MOI30)M0 3930000 BgIMobodbe 93500 gdLs O FEMMOMDBL JMEOOL SO
560l 93980M© EILEHWMMdYo (Narbutaité],2007., Bao L,2007., Baskaradoss JK,2008)
B39b0 06@gMLoL Bogoblog Fomdmowaqbos LmMgo Lolidger Hgserdo sGOLYdmEo
BAHMO0L  3mb39bGHOS300L  2obLIBWIMS,  MMAMOEF  BEMMOMDMEO 953500 9d0L
399mdfigg30 gO®-9ODO  JHOMXMAO0MOHO  BodBHMOOL.  GmammOz  GWP-ob
odMM5GHMM0ds 96seoBTs 3bsEYM, MdooLOL Lsd LbgsEaLlbgs Ms0MbL Lalidgwro
Dgowo  Boghimgdms  Lsdo  Lbbgoolbgs  bgmdosb  gGmEmOl  4oblbgeggdmewo
090500396mdom. FEHMOOL  3mb3EIbGHME0s Msombgdol dobgzom  d90gabsoco
29005fos: 3539-LSdMOMom - 0.1283/0¢, oLsbo-Lsdym®m0-0.118y/0w, dwr@sbo-
65d5¢50930-0.099y/d.  50bodbmwo  mbs399900L  LEGHsGHOLEH03MIM0  ©sFMTo39d0L
9909290 (Oneway ANOVA) ©50306@, M3 g@m6Mob 3mbi396¢®ozool dobgzom
3539-b53OMOMl  Mo0mbol  Lsbdgwro gowo BEsGHOLEGH03MMs© 86508369 m3565
296Ub35300905 (P=0,03) 0Lsbo-LadaMmMoLs s 4eEb0-b5doeog30L Lalidgero fywrolysb.
Post Hoc Test-oli Bodw)oegdom ©o@a0bs, ®md obsbo-bsdymmmol ®sombols Lalidge
Dgols @5  2esb0-65d5¢o@g30L  Goombols  Lsbdgew  fyoeml  mMHob  FEHMEOOL
3m639bGHGMs3ool  dobgzom  LEAGHOLGHOIMMS®E 8600369 Mmzsbo  Lbgomds oM
530dboMEgds (P=0,56). 5060360 9™ LoBWAZWOE BEWIMOHMDOL 253039 gdol
LobdoMob dgufogersll Mdoolol Lsd bbgsslbgs MoombTdo. 00 35630, Losg Lalidge
Dgodo  gGHMOmOL  3mb3gbB™mo30s  0ym  yzgwsbg  Fomoero  (3539-LSdMOHDOM),
©5x30JLOMS  BEMMOMDOL 2530 EId0L  Fowowo  sBz9wgdgwo  (0.29%; n=4).
REMMOADOL  253039wq00L 35B396909w0 300 MEEMdEs LEbdger fgserdo FGH™Ool
3m639bGHMo3ool  908306M905Lmab  ghmo.  39MIME,  0LLbO-LLdyMEMOlL  MsombJdo
953500900l 393039 gds 9950965 0.14%-b (n=2) bmeom, eEobo-65d5¢50g30L
6500630 FermOHMDBOL 2530390900l LobdoMg 0gm y4z39wsDY B0 0.7% (n=1).
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B39b0 09093900l  ALRAO3LYE, BLWYMOMDBO®  935JIM  B53d3MS  MOb30
953G Emds BoLAGE 9o BEMMOL 36396EHME00L BOHILMB gPms© 0bmgmdo,
390dm@©  x5039M0L 12-13  Farol bzmeool dmbffogenggddos. Lobdge fysedo gEmMOL
330050 30b63396GH®o300Lsl (0.7-00b  1.28y/e-009) 90b6s6JMol 5603500990
©H0sbgdol  3OMEbEGMmo  3sB39690gw0 o BHMmmEs 7%-. bmwm  g@GmOol
m3G0doemeo  (<0.70p/ew) s FodbodogrmGo  (>1.28y/aw) 36396 GHGSE00LOL
REMMOMDO 99350 d5303m0  MOMmEIbMdS  2oobsfiors d9dgabsoMo-
4.7% o5 44.84% ( Solanki J, Jyothi D,2011).

IIO0MN0  3MMIES3E0d IOBOJLOMS TNMOMDBOL 2030 EIEXGOBs @S Lalidgen
Dgodo s®LYdIM BEHMOOL 3MB3gbEHMEosl dmEOl Kumar-ob doge Bo@oMgdreno
33w930L 99099000 (Kumar K,2013). 06mgmndo, 35605658 06 Go0mbdo sgodboMs
REMMOMD00 EOH05D6JIMWOo 300egdol IJmbg 3530305 MromMm©rbmdol BMHs Loldger
D9o8o gEHMOOL 3m6396EMoE00L oBHgdsLmab g ( Charu M. M, Ashokkumar B.R.
2012).

50dmPbs, M3 OMLbgmdo  Abgoglo B3960 YO JsEsdols  BEMMEO™MBOL
29303990l ©mBy  Lo3ddm@ B0,  Molog  Imffdcmdl  Pemopos-ol  JogH
Bo@Go690@0 330930L 890093900, Lo BEMOMBOL 3OHMEI6EG o 8583969090 56
530090l 1%-b.( Pemopos 10.A.1996)

39bLb3539000 B3960 330930l F909g00LYYD, 39650580, BHOMOL-M03096M5L TEsEobL
00 092006380, LsOE3 BAHMOOL M>MEIbMds LELIge fgserdo bozwrgdo ogm 0.18y/w-bg
BEMOHMDOL o339 gdol d5B396909eds 11-17 Harols sbs3mdM03 xawndo doswmfjos
31%-b (Ismail A.I, et al.1990). dbasgbo FgE9Iagdo 500bodbs obmgmdo  Lzmeol
Abfogemgms  12-15  fawol  sbs3mdMmo3  xaMRgddoa.  Lsldgew  fysewdo  BEHMOOL
3M6396GHMs300l 35839690900l obg30m (B0, BsdwoEm, FoMIO S JoW0sD
9o0o0) d9mBgmMe 4 15630 d0wgdwo J9gagd0 30 Sbg oMY gdMms: Lobdgur
09580 BEHMMOL S0 35B3969d0l IJmbg dsbdo do303ms 17.6%-b 50BmMoBbo
RENMOMDO.  GEHMOOL  Lodmom  dsbg9690eol  IJmbg  MBbdo  BEIMMmOHMBOL
393639 gdol  ©mbg 32.4%-U 5©f93s, bmwm GEHMOOL dspswo 3mbEgbGHMoEool
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95396930l dJmbg Mbd9ddo 3MM39bGHwo dsB39690gdo ©FoMdYd©s  54.8%-by o
60.5%-U.( JR Sukhabogi.,et al.2014)

L5393B0YOHM WO EIOIEHMMST0 sOBYOMOL LYo BSIMMIGO0, MMIGEMS 53GMOGOOS
56 9m5bbdd0sb HIMIEbodbmen IMBsBMGIL S Fom0 332939000  5QILEHMJIID,
Omd GEHMOOL 0mbgdl s o0 3MbEI6EMIE0L 96 99dw0s BEMOHMDBOL Qodmf3939
Q5 91939 96 2558605 39M0gLEMGBOLEI6EMOo 9i39d@o (Grobleri SR,et al.,2001).

d0bgs3500 0doby, MM Loldger figserdo  sOLYIMWO FEHMOOL 3Mmb3IbEGHMSE0s
Q90505 BodoMmMZ9WMb  ©YIJ9esddo, BMMOMDBOL gogM3gegds Fs0bi3 bozdsm
Jo@O0s. 9939500l Jgdmbggzoms Fomeo dodmgergbols d5B3969d9wo Jgodegds
S50blbsl  0domsis, MM EILEEIMBO®  BGEHMOOL  Jgdiggro  Lbgsalibgs
S 39MbsGHomwo 153590900 3099mygbgds  Lozdome bgwdolsfigomdos,
3900053Mgd0Ls O 0538300 BEBHMIdEGHMMMYgdol doge 35G0gLoL 3693963008 Jobbom
bdoMo 06036905 ©sd5EHIO0m BEHMMO, HMIoL Jofimqds d53339d0Lm3z0L bgds dJobo
9993390 50900L, bML3gbbools s B0l 3sbBHYOoL Lobom.  s0bodbmero
©OLGMO©S  B39bL  dog®  Asdmygbadmo  9639F9-30mb3M0L  Bmbs3999d0L
UAOGOLEHOIMOOE FTo3900LsL.

050069, H©M3I BEMMOMDOL ob30m56M9ds LBOEHOLEH0IMMo© I60T36gEM3bsss
©59300909wo BEHMOOL 993390 3000l 35bBHOoL  qedmygbgdsls (P=0.001) s
NaF-ol 539@&900l 800g0sbmsb (P=0.001). 5639@9-3000b35680 sGIgdIeno (33¢09900L
6930900 5b3EOBO® 53 T53900lL  F9OIRS©, WIER0DBPY, OMI BEMMOHMDO
QOO0  3MEIGES30E 353806 F0d RNGH™O0L 99933900 3000l 35L3Jdol
2990ggbgdalsy o LolAger Fyserdo FEHMMOL 3mb3EIbEGHME0SLMB, A5blbgszgd0m NaF-ols
A9093Hgdol JoEgdoligsb, MHMIGEmbs3 IBROJLOMES LYSMHYMBOMO  JMOILSFOYOO
3930060. Mgacmgbool  3m9x303096G 0L  360d3bgemds 58 T9dmnb393500  FOoBHMES
($=0.494)-. ©59MM300909E (33e5EIOL TMMOL Y39oBY  FoPowo  MYYMILOYO
3M99303096@0L 35839693 om godmo®mbs Lobdger §ysedo BEHMMOL 3mb3gbE®msgos (B
=0.067,P=0.004)

9OMBoMmo  sH0sbgdgdol  dglfogerolls @O 9HOMEMPOMEO  BodBHMEMOOL

009608030000l  99IRo©  259M30bEs  935©IOOL 203639 GOOL  IOSWO
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05639600900 J. ®MdoErolol slidBHodom. 1400 @00m33wgmeEro 3533300056 9OHMBOYS
3993w 0bs Fbmewm 36 FomysblL (2.6%). sLs3oL FMBoFHJdLMSb ghrms gHMmbBools
9563969090  93060gdM©s. 12 farol 85393ms  3mbGH0ygbGdo dolds 3039w gdsd
095003965 2% (28 053830), 15 {erol sLogmdMog xamxndo 30 0.6%-L (8 053930).
9HMBOOM 535N dmffozegms »dgEgbo oo dmomes 12 ol sbs3mdmog
X3x3bg  (80%).  ©99350090Mms  MdgBHgbmds ogm  dgEO™mdomo  LggLol
Do00mBs 9690 (n=22; 63%), berewm dsdOMd0m Bdglildo GOHMBS s©0gbodbs Fbmerme 14
05393V (37%).

9639%0  3ombzsmdo  sOLYGdME0 (33¢09J00L LBoGOLE0IMMo© 86033bgwmgsbo
23930965 gOHMmBool 29630050935 BY  IILEHMM©S  MYaMgloo  sbsgroboo.
50dmPRbs, O™ 0lYMO (33W5IO0, HMAMMO3S 35939 3GMIMPYIIBHIO0L, boeob §396900Ls
5 39B0sbo LsbdgEgdol Ambds®gds YO0 3MMHYWS(305d05 FobsbMol gBmbomw
3H056905Lmb (p<0.05). 535LB, MgMgLOOL 3Mm9R03096EHOL Tomsero dsB3969d9w0
3oJL0doEMMo  JosbErmgdmwo 1 60dbMEmsb  s©0gbodbs  QoBosbo  Loldgergdols
dmbBoMgdol 33esL (B=0.516), 899905 bowol 396980l dmbdscmgds( B=0.496) ©s
demb 37539 Logggdol dowmgds P=(0.325). gaMaboro 5BseobBol  godmyggbgdolsl
2990339m5 91939 19MYMBOMO 3M9B03090EHOL sOLYOMDE FDMWME JOH? (33¢SQMb.
300090l M9aEoMEs© 45dmbgbgols s gMMmBosLs FmMOL sdMPbES sMYmMBomO
3MO9o30M0 35380600 (B=-0.033). ®o3 T9ggbgds 96393s 3ombgzoMTo sGLgdME Lbgzs
39dBHMEOOL, o0 LEAHOGOLEH0IMs© 3603369 M3560 o3 gbols sGLYdMdS gOHMBoOL
39630056905B9 560 IBOJLOMGIMW..

39565536900 sfergmagdols dsbdogby, 95939 bowrol 3969d0Ls @S AsBosbO
LOLIYEgdOl  FMbTsMGOOL BOHILMID gD 0TsBS Jdool Togomo  Jumz0wgdoL
96BN sH0sbgdd0L MHoEbgzds (Zero, 1996). gHMBooL 25dmd)393 9BHOMELMAO0YE
339dBHMOGO5© FM0sDMGds g39ges Lobol 85939 3OHMYJBH0, OMIJWOE AR IOIIIWOS
Q05¢0 RMLRSEHOMS O 35¢30)dom. dobsbdMol  LEHM™MJEGOOL JodormMo HE3g30L
0909290 990d@gds §o0M3m0dz5L MO0  9gHmTobgmoligeb LEmwos 2sblbgsgzgdero
Lobob IRYIBH0, OMPIMOOESS FobsgMol ghHmbos s 39MHOGLIO IB0DYdS. MEM03Y
d9000b3935d0 500 5943l 35935 3MHMYJBHJdOL Jodome Bgdmddggdsl. MMM
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WOEIOGHMM00sS 3BMBOE0, 350090 93500T0S Z0MSMEIOS bobJoMfyergdols
5deols 9909250 Podmgddboo 9553505309 3060939w0 059@9gcMoob
©90mddggdoll  899ao©, 85d0b, MmEaLsg goMmbos  [o@mdmoddbgds  FobsbdomBg
6900LdogMmo Lobol 5535 3OHMIEHJool Jodomeo  Bgdmddgwogdol dgrgas (Imfeld,
1996).

Larsen-oll 33093000 o005, MHM3 gHmbBool MoibgmdMogo dsB3969dols
399306905 3060306 3533060 0ym bowolb (3969030 8:53056md0l mbols (pH)
399306M905Lmsb (Larsen). Grenby-ols dmbs399990L dobgz0m, 9HMBos 49bm30m96M@om
30690L, Mmooz LoLEYIsGHOMMO GYg0dom  YM39Ww330MHgMEs©  dmobdsmbgb
Q9bemgdom 1.5 ¢ MomEgbmdols 35539 boerol §39690L ( Grenby, 1996).

6350 330093950 ©5FBH30Ed, 3000l FogoMo  Juimzogdol  gembools
39630056905b5 s ool §396900L dowgdols dgomL ol 363Gl OLYdMBS. 30Ol
06do LELIOL OO bbom IYM36xBOLIL OBMPYGdS T593056MdOL (pH) - ol PMby s
d9L505F0LOE  FOGHMEMAL  H935IJOOL  A963005MGOOL  5dsMMDds3  (Johansson et
al., 2004). 9%st@o 653500l LoBJsM00  bowol  §396930L Joadolsl s Aoy
©05393HM0560 9.§ ,,LofOM30L” 459mygbgdolisll 0BMYds JOHMBOMWo IB0SBHdgdOL
Low®dg (Shellis et al., 2005). 9839JG0 F9BHO© I0IMOPIdS > TJLodsToboE 0BOHPYdS
©JIBIJOOL  Loe®dgg 053> 3OmENIHYool  (HYB3IMGHNOYWo  FZLOEIOOLL
(Eisenburger and Addy,2003).

9OMBooL  go3M39wgdol Jowowro d5B396909w0  A99M3w0bEs 3MIHBOEr00l Jogmsd
©05@©Jdsd0  dogdwo 33wg30L  89©YaIPOM, XIO 30093 ULIMEsdEIwo  sLd3oL

SLIHBOEICMS X ARTO ©9350Jd0L  FoB39gdgE0 A9MEHM©s 51.6%-1 (Christiana
Murakami et al., 2015).

5096 B396 33093500 Bs®oemo 0943bgb dbmerme B3meol sbszol dmbfsgzaggdo,
56393)9-300bs6Mdo  gOHMmBool 2630560930l 9BHOMWMPONO  BoJBHMOMHGOS© 5O
39330m35¢0L{obgd0s  olgmo  Bmbs39dgdol  Bs®m3s,  MHmamGmOEss  bgzdmbmwo
58oEMmds, d9wgdos, 379F-bsfiersgzol Lbgoalibgs 350MmEMma00sb 45dmdobstyg 35539
36MHMYJEH0L M9MOR0EHE300 O 303MBOE035305. B33 §90dwgds FomM35eolfobgdmwo
0465 9mBsgzoemdo  MBOMBO  SBv3ZOL  FMLObEgMOOL  253M33¢930L5L 30MOL VO
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bbgoolbgos 3500MEMP0900L 3odm3e9bols Qo HoL3-RBoJGHMMJdOL
00096&0x8030M00LIMZ0L.

0MMb,  o3m3mem  boldgEgdol Q9o FoMDYIMY  Fogosl  Fgodegds
dmy390s 8dodg 99gaq00 3000l WMWdo, Moz 3¢0bgds 300Eol osM0 Jumzowgdols
9OMBMo s 39M0gbero  IBosbgdom.  dombgogo  dsmo  Lbgoalibgs
30LGHMWMYoMEO FoHIMIMdOL 3969d0Ls, 30608 VOO MO39 FomMRBOL gOHEOM
95609839LGH0MOL  Fgmdwos  3dool  Jumgzowgdol  ddodg  EILEAOYI30MEO
33090900l 459mfi3935. E0EGOY0s 3530963JOL FOBODHBOWGDS oS FoMdGOMEO
2909300 gdgo  Loldgergdol  dmbdoMgdol  dogbg  Bgdmddggdols  Fqlobgod.
Q59350090900L 456301569008 15300096 S30¢gdol dobbom 30 o  bs dogigom
d9L53530bo  MBY35-IM0R0Jd0 s  0bRMOI0MIOMgd0 0943696:  oToaM0EGdgO
LoLIYEgdol F9HBOMIO MoMmEIbMdOM FoPYdOL, B T553056MdOL LolidgEgdOL
3°9myg9bgdol, 3060l POVl 300960l (330, 300¢dOL E®IIo MY IO 4sdmbgbzol
S0 YOMOOL S BEHMOO0MYOO 56 Fo09d0bgM0HBoMmYdGO 3000l 35BEJOOL
2459mygqbgdols Iglobad.

B3ablb  Boge  FglHogErowro  963OM0ILMEE0 935 90Jd0©D,  Bo3wgdo
393033990l LobdoMom godmeobEs LemELYdMMHO ©IRIJGO. 1400 A50M 33w gm0
0530300096 593500905 2593w 0bs bMErMmE 11 Fomsbl (0.8%). Gog dggbgds Lgglols
dobg30m LeEoLYdMO INRIJGHOL  293MEILIOSL, O935d0L  Fgdmbggzsms 45%
9mEoM©S 3)MM™Md0mO0 bdgbol Foedmoygbergdbg (n=5), bmgrm 55% ds9GMd0N By
(n=6), ®53 LAGHOLEH03MMS® LOBM Foblb3539dL 56 g35d¢93L.

12 §ewol sbogmd®mog 30630 gb@do dobds gogtM39egdsd dgeobs 25%( n=3), 15
ferol sLogmd®og xawzdo 30 -75% (n=8). gMHMBooliysb gsblbzsggdom, Lmeoligdmemo
©989JGOL @odmgzegboll d90mb3g3900 1530096 OO AI0BIMW. WOEGBHYMHSEIOHO
9dmbs(399900L  dobgzom,  LeMEEOLYdOO  IBIJAHOL  A9BZ0MMGBOL  Tglsdenm
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Features of Non Carious Diseases in Children Aged Population and

Analysis of Predictive Factors

Healthy mouth is an indicator of the level of human health and quality of life.
Dental caries and diseases of parodontal tissue are especially important in a wide range of
oral cavity diseases, which later define the violation of the integrity of the teeth rhythm, and
even the loss of the teeth. Non carious lesions, like hypoplasia, fluorosis, erosion, abfraction,
trauma, dental abscesses and other anomalies of jaw-facial tissues are also noteworthy. It is
important to know the etiological factors of non carious lesions, to reduce the progression of
existing diseases, to prevent further injuries and to plan treatment.

The frequency of the above-mentioned diseases is closely linked to socioeconomic
factors. It should be also noted that environmental factors have a significant impact on
human health. The influence of ecopathogenic factors on the health of the human being,
especially on the growing body of the child and adolescents, still remains a topical problem
because the human body is closely related to the environment - is part of the biosphere.
Mainly, the study of the spread of non carious diseases occurs in the aftermath of the teeth.
The most spread diseases from them ara hypoplasia, fluorosis, erosion, and abfraction.

One of the etiological factors of developing enamel hypoplasia is a violation of
metabolic processes during the development of the teeth, which is subsequently revealed by
the quantitative and qualitative severity of the tooth fabric structure.

This defect may expose as dots, grooves and/or variation in color. Enamel hypoplasia is
a quantitative defect associated with reduced thickness of enamel formed during the
secretory stage of amelogenesis.

The general prevalence of EH in the primary dentition varies from 2-99% of children.
It depends on the ethnical, nutritional, or socio-economical status of the child, birth weight,
the type of classification system used and the method of examination. Recent investigations
have indicated that 3-15% of children show signs of enamel hypoplasia in their permanent

dentition. The prevalence of EH in children from developing countries is immense.
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According to the previous researches, enamel hypoplasia has been speculated to
increase the risk of dental caries, because of providing suitable local environment for the
adhesion of cariogenic bacteria. Herewith, defective enamel has higher acid solubility than
normal one and is more susceptible to caries attack.

Dental caries historically has been considered as global oral health problem in the
world. It is still a major health problem in the most industrialized countries since it affects
60-90% of school-aged children. Caries etiology is multi-factorial. The epidemiological data
have shown the role of both socio-demographic and biological influences on caries
prevalence. Latter, a lot of studies underline the role of enamel defects in etiology of dental
caries. Some authors speculated that, children with enamel hypoplasia are more receptive to
the risk of caries development, than children who have no developmental defects of enamel.

However, most of these investigations have not considered the important factors, such
as prenatal (maternal) health factors and prevalence of medical conditions in perinatal
periods.

In Georgia, studies about the association between enamel hypoplasia and dental caries
haven’t been done. In 2005, medical and biological, social and hygienic factors were
assessed.

The aim of this study was to ascertain the prevalence of enamel hypoplasia and dental
caries, estimate possible etiological factors in developing enamel hypoplasia and determine
whether there is an association between enamel hypoplasia and dental caries among 12-15
year-old children.

The epidemiology of dental fluorosis and its relationship to dental caries have been
widely studied worldwide. The Fluoride concentration in drinking water and its correlation
with dental caries have been scientifically reported since the beginning of the last century.
Dean’s classical studies in the USA provided the basis for the generally accepted rule that the
protection from dental caries and minimal dental fluorosis is associated with different levels
of fluoride in drinking water.

Fluoridation has been widely implemented but, yet there are limited findings regarding

the association between fluoride level in drinking water and the caries experience. A weak
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but non-significant correlation between dental caries and water fluoride levels was
demonstrated in another study. Selwitz eported that the cases of dental caries and fluorosis
is increased proportionally in non-fluoridated rather than in fluoridated communities. A
scientific study by Curzon (1986) also revealed significantly negative relationship between
fluoride level in drinking water and prevalence of dental caries .

Thus, according to the data there is no clear correlation or other provoking factors in
the prevalence of dental caries, fluorosis and fluoride levels in the drinking water. As the
impact of varying fluoride levels in drinking water on dental caries and dental fluorosis has
never been studied in Georgia the main goal of this research was to determine the prevalence
of dental caries and fluorosis among Tbilisi schoolchildren and its relationship with fluoride
levels in drinking water.

Enamel erosion - is an irreversible nature of tooth hard tissue, caused by the chemical

impact of the acidic environment, in the process of bacterial interference.
At the initial stage of erosion, enamel loses its gloss. Formulated erosion is the defect of oval
form of enamel. The gradual growth and deterioration of erosion can lead to complete
enamel's absorption and dentin. However, sometimes the stripped dentin characterizes the
sensitivity.
Numerous clinical and laboratory studies have shown that excessive use of acidic
consumption in patients with erosive damage to dental tissue. Food and carbonated drinks,
with pH less than 5.0-5.7 is considered to be the cause of dental erosion. In addition, the
factors of erosion are considered to be wine, whose acidity pH is low at 3.0-3.7. Other risk
factors for erosion will be reflected in the possible impact of water from chlorinated
swimming pools on tooth tissues and gastric acids regurgitation. Epidemiological studies have
shown that the spread of erosion in children varies from 2 to 57%. Dental abfraction - is the
damage of tooth tissue, which occurs in the area of marginal gland. This disease may cause as
little defect as a whole crown fracture.

Abfractions are more common in middle and older age. In children it is quite rare.

Disease etiology is not definitively present. Some researchers linked it to the dystrophy of
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the tooth tissue, caused by digestive tract infections, endocrine and central nervous system
disorders.

Gastrointestinal diseases are characterized by frequent manifestations in the oral cavity,
mostly in the form of enamel defects and lipid. This is confirmed by the research conducted
by Bucci. The 162 healthy person participating in the study was a control group and another
group comprised 72 patients with the disease of the gastrointestinal system. The results were
distributed as follows: enamel defects were revealed in 20% of patients with gastro-intestinal
pathology, while the distribution of non carious diseases in the control group did not exceed
5.6%.

The purpose of the study was to determine the influence of fluorid concentrations in
drinking water in connection with fluorosis development. Determining the possible
probability of caries development hypoplastic teeth. Estimate the frequency and spread of
dental erosion, abfraction and other non-carious diseases, Study their peculiarities with
different risk factors and formulate modern approaches.

Analytical case-control study was performed in Thbilisi (Georgia) public schools. A total
of 1400 school children were examined from January 2014 till September 2014. The list of all
Thilisi public schools in the local government areas were supplied by the Ministry of
Education. 12 schools were chosen using a random sampling method.

The sample size included 733 girls and 667 boys between 12-15 year old children. The
children in this study were relatively homogeneous in terms of socio-economical status.
Hypoplastic and carious teeth were used as cases and healthy teeth were used as controls.
General information was obtained through interviewing the parents.

Intra-oral examinations were performed by both authors in each school. Classrooms
with maximum light and ventilation were selected to carry out the type III examination
(using a mouth mirror and explorer under the adequate illumination). All the clinically
visible surfaces were examined, and the findings were entered into standard examination
forms. Assessment of dental status was identified according to WHO standard method and

criteria?'. Categorizing the types of enamel hypoplasia was based on Silberman classification.
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Permission for the study was obtained from the Ministry of Education and school
authorities. The official consent was taken from each study participants and their parents.
The questions from interview included the issues about medical conditions during the
prenatal and perinatal periods.

Data were analyzed using SPSS (Version 21). Both of the descriptive and analytical,
parametric and nonparametric techniques were used for data analysis. The Student’s T test
and ANOVA were used for comparing the groups. The Chi-square test for etiological
variables was used to compare proportions among study populations. Pearson’s Correlation
Coefficient was used for testing any kind of correlation between enamel hypoplasia and
dental caries. Enamel hypoplasia risk assessment was tested by logistic regression model. P
value less then 0,05 was considered to be statistically significant

From the 1400 examined children 84.4% was hypoplasia free and 15.2% had enamel
hypoplasia. The prevalence of Type I hypoplasia was 106 (7.6%), Type II hypoplasia_53
(3.8%), Type III hypoplasia_53 (2.3%), Type IV hypoplasia_21 (1.5%). Gender distribution
showed that hypoplasia was higher in females (8.3%), than in males (6.9%), but according to
One-way ANOVA results, gender differences weren’t statistically significant (p=0,440).
Prevalence of hypoplasia in 12 year age group was 9.7%, in 15 year age group — 5.7%.
Analyzing both groups of age 12 and 15 with One-way ANOVA and LSD post-hoc test
showed statistically significant difference between age groups.

To determine an association between enamel hypoplasia and dental decay, hypoplastic
lesions presenting with and without dental caries were compared. The results indicate that
dental caries occurred predominantly in teeth with enamel hypoplasia, and that carious
lesions without the presence of enamel hypoplasia occurred infrequently. The association
between enamel hypoplasia and caries was statistically significant (p=0.001, r=0.09).

The prevalence of various medical conditions in the prenatal and perinatal periods that
may be associated with enamel hypoplasia was surveyed. In order to determine the putative
effects of medical conditions on the development of enamel hypoplasia, school children with

or without any pre or perinatal illness were compared.
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The influence of various prenatal health factors such as toxemia, acute and chronic
infections during pregnancy and anemia on the development of enamel hypoplasia was
studied by comparing hypoplastic teeth in children born from mothers with different
frequencies of these conditions. Children born from mothers with toxemia, the acute and
chronic infections and anemia during pregnancy had greater number of hypoplastic teeth,
compared with those who were born from mothers without these conditions. There was a
significant association between any particular prenatal health factor and enamel hypoplasia
(p=0.001).

The results indicated that children with low birth weight, prematurity and childhood
infections differ significantly in the mean numbers of affected teeth compared with those
children who did not have any perinatal risk-factor (p=0.001).

Logistic regression model was also used to demonstrate any kind of relationship
between different medical conditions and enamel hypoplasia.

According to the national organization of water supply, “Georgian Water and Power”
(GWP), Thilisi is provided with drinking water from three different reservoirs. The district
of Vake-Saburtalo (Vk_Sb) is supplied from the Aragvi ravine, the district of Isani-Samgori
(Is_Sg) from the Samgori ravine and the district of Gldani-Nadzaladevi (Gld_Ni) from the
Ghrma-Ghele. According to GWP data, fluoride levels in drinking water varied in each
district. Fluoride concentrations in drinking water are assessed monthly with Ion
Chromatography System (Dionex ICS-1100). We have analyzed water fluoride levels over
the last four years, and also have calculated mean value of fluoride concentrations in each
district and compared the results. According to these results fluoride concentration in
drinking water in Gld-NI was 0.09 + 0.002, in Is-Sg 0.11 +0.007 and in Vk-Sb 0.12 + 0.007.

The prevalence of fluorosis (TSIF) among children was 2.8% in all districts. The
prevalence of TSIF was in accordance with fluoride levels in each district. Distribution of
percentage of TSIF in Gld-NI1 was 0.4%, in Is-Sg 0.8% and in Vk-Sb 1.6%. The comparison of
total TSIF between the districts showed statistically significant difference (One-way

ANOVA, LSD post-hoc): Gld-NI versus Is-Sg, P=0.03), Gld-N1 versus Vk-Sb P<0.0001, Is-Sg
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versus Vk-Sb P<0.0001. However, correlation between the fluorosis prevalence and fluoride
level in drinking water was weak (R? = 0.126).

Linear Regression showed that the total of TSIF negatively corresponded to total
DMFT. However, the correlation is weak (Coefficient=-0.36, R? =0.273). The Analisis showed
that the coefficient of correlation was higher in 12 age-group (R?=0.312) and lower in 15
year-age-group (R?=0.023). As for the districts, these correlations were weak (R2<0.1).

TSIF showed statistically significant dependence on using fluoride tooth-paste
(P=0.0001) and NaF tablet intake (P=0.0001). Other risk factors, such as sugar, the frequency
of teeth brushing and dairy product consumption are not related to fluorosis (P=0.788;
P=0.817; P=0.06 correspondingly).

The results of the study showed that erosion in the 1400 researched children had 36
(2.6%). The spread of erosion in children's 12-year-old contingent constituted 2% (28
children), and in 15 year age group 0.6% (8 children). As for the sex ratio, the data were
distributed as follows: most of the illnesses were in female group (n = 22; 63%), and in male
group dental erosion had only 14 children (37%).

From the results of the study, it was confirmed that the card was statistically
significant on the development of erosion from the variables in the questionnaire only two,
acidic products and carbonated drinks (p <0.05).

Dental abfraction was revealed by less frequency. From the 1400 researched children
dental abfraction had only 11 of them (0.8%). Sexual defects were distributed as follows: 45%
of cases of female sex (n = 5), and 55% for males (n = 6). As for age, its spread in the 12-year-
old age contribution was 25% (n = 3), in the 15-year-old age group -75% (n = 8).

According to the literary data, the possible etiological factors for the development of
enamel defects , like dental abfraction are considered as the digestive tract and endocrine
system disorders. This was based on the identification of possible etiological factors in the
card-questionnaire. As a result of statistical processing of data, it was established that the
above factors do not significantly affect the development of abfraction (P> 0.05)

This study was conducted to determine whether the presence of enamel hypoplasia was

associated with dental caries experience among 12-15 year-old schoolchildren. The main
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findings were that enamel hypoplasia was associated with dental caries experience. Pearson’s
correlation coefficient has demonstrated, that the relationship between these two diseases
was statistically significant. The results were somewhat consistent with previous studies,
which suggested that enamel defects increase the risk of dental caries in the affected teeth

The results of this study indicate, that enamel hypoplasia is a significant predictor for
dental caries in childhood. Despite of these important results, several factors should have
been studied. We did not address the impact of other biological (oral bacteria, saliva) or
socio-demographic characteristics, which may be associated with dental caries experience.
Future research is recommended to prove our findings, including the studies of longer
duration, with larger, more diverse samples.

Alongside these limitations, this study has a number of key strengths. Having
established a relationship between enamel defects and dental caries experience, it is
important to identify the etiological risk factors associated with enamel defects. This research
revealed such important factors as prenatal (maternal) health factors and prevalence of
medical conditions in perinatal periods. As Chi-square test and linear regression model have
shown, there is a statistically significant association between enamel hypoplasia and any kind
of prenatal and perinatal conditions.

The association between prenatal and neonatal variables and enamel defects is a widely
acknowledged fact in scientific literature. Previous study confirms that, the risk of
developmental defects in low birth weight children is definitly higher. Our results is in
accordance with Mackay TD (2005), which demonstrated, that low birth weight infants
were more prone to the occurrence of enamel hypoplasia and should be carefully monitored
because they were at the risk of developing early childhood caries. Seow WK also
mentioned, that children born prematurely and those with low or very low birth weight
have a higher prevalence of enamel hypoplasia compared to children born at full term with
normal birth weights.

Anemia is also considered to be one of the main etiological factors for the development

of DDE (Developmental Defects of Enamel), including enamel hypoplasia.
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Infectious diseases caused by bacteria and viruses such as infections of the urinary tract,
otitis and upper respiratory disease have been associated with DDE . Pregnancy toxemia in
case of hypoxia also demonstrated close correlation with enamel hypoplasia .

Few authors have analyzed, that there are no significant relationships between birth
weight, prematurity, anemia and enamel hypoplasia. Franko K mentioned that association
between hypoplasia and prenatal conditions such as acute and chronic infections during
pregnancy (urinary tract infection, sepsis, antibiotics taken) were not statistically significant.

The major findings of this study are that dental caries and fluorosis significantly depend
even on the small variations of fluoride concentration in drinking water. Maximal
prevalence of dental caries and minimal prevalence of dental fluorosis is associated with
relatively lowest fluoride concentration from the three sources of investigated drinking
water. Accordingly, maximum caries reduction and highest prevalence of fluorosis occur at a
maximum fluoride level. Study results also show that fluorosis negatively correlate with
dental caries.

In addition to the above mentioned, age, sugar consumption and fluoride supplements
such as NaF tablets are the main reasons for prevalence of dental caries. The development of
fluorosis is significantly dependant on fluoride supplements, including fluoride toothpaste
and NaF tablets.

From the variables in the card questionnaire, statistically significant impact on erosion
was made only by the consumption of two, acidic products and carbonated drinks (p <0.05)
The obtained results allow us to assume that rates of non-caroius diseases spread in Tbilisi
populations should be caused not only by non-satisfactory oral hygiene, wrong diet or
accompanying illnesses, but also with low general and dental education levels and lack of

information.
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