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dglsgsero

330930000 g0l 59 gsenmdS

X9bLOYO 30OOL VOV 5@0bOL K IBIOMGWMOOLS > BM3MYOOL  boGolbol
@Mmbol  gobaLoBOzMgmo  0bols@meos (Sheiham A. et al,2000). 3o6Gol ©OML
Q9935Q0J05M  BIOMM  Bmlibsdo 3000l 39G0glols @S 35MMOMBEHOL  Jumzowol
Q95350090900  9MH™o, 23bLsIMMMGOMEo 3609369 Mdom  QodM0MBI3s  JBOW DS
3653500990 [Fo®mMTMIOL 93500J09d0. GHJMTobo “3B0rol Jogoto Jumzgogdols
505356090 IB0sHYdBO“  5gMHMOsDbYAL  FMBZOE 85350 YdL  3wobozmEo
399m3w9bols dobggoom (Paepe A.D. Nicoles A.C 1998). dovbgogs@ 0dobs, Mmd
36535009Lw0 Q55350090900, REMOHODOL, 96Boob, 303m3wsBoob,
35MMEMA0MMH0  (339000Ls S bLMEoLYdMO ©IRIJEHOL  Loboo x9gM 3ogy XIX
Lom3mbgdo odbs SO, 30MoL MMMl b3y 553509093  BgsMgdom
6530935005 dglfogerowo.

30000l Bogo®  JLMZ0EMS  96BIIMOYLMEIO  3500MEWMY0J00  SBE  mv) olg
96535 M03bM35605, 039935, HoMHTIMIMDOMS O 3600b03MEMmO  godmzwobgdom, by305Mm©
96535 RgMM35605. 93500905  FJodgds  2odMmdgwe3bgl 0BMEoMgdMmi© b
g40900Ly s Lobol, 96 FNEP0sbs 853830l MMPBOBTOL MOABMBOLS S LobEYIgdols
36M3500090056 5 49630156M9d0L 8563930056 gBms.

O SN gdol  39b3s3emdsdo 05303 dbO30L  BEGHMIdEBHMEMYOMOO
55350090900l  8085M00  oBOHOO 0b3GHYMglo  gobsdommds 353096G s bgzgMomo
fowol 3609369 m3560s B LIMESTWOIo PG GOGOOL SPVLSBOIW DS
@5 UBgmeol sbs30L  JmUHogurgms TmOOL, Molog F9M339Mfos 393006996
50530560l MMPsb0BIbY 2098  GodBHMEO™MS 5MVLILYYMZ9 BgIMJTgYdSL. 353930l
3653H™FoNO - BODBOMWMP0MHO Ms30L9dMMYdBO s WHdOWMHO 08B0 LobE)ds
960036900356 293egboll 9Bl 85303000 15380 LEAMASBHMWMPONO  OSZIOYJOIMS
9000bsMgMdsBg.  dlg3g FBIO©  MOYBOBITo BOW3JMN0  MmMPobmgdols s
LobEgdgdol BwbJsool  BgdoldogMo sML3g39d0 3603369 m3zbs s0LEbYds 3oMol
0OML MOHR6MmMs 8yMBsMgMdIBY. B3B3 MEMRBME ©H5350DIMS 30039 SO
L0d3GH™MAYOOL 4odM3wgbs  BdoMs LHMMg 306H0L OHMTo bgds s FoMHdmImdowo



350MWMP0NOH0  3OMEJLO  DBMYPS© 939 JIIMS  SMJMO  45dMm3w9bols
d9L5dgdEMBL 0deng3s (80360533000 . 2004).

LobAger Gysedo REGHMMOL 3mbi3gbBHMoEos @s dobo 35380M0  5M535Mm0glo
Q953500900L, 390N RBMOHMDOL gob300509dLMb Fg3609OHWs© KIJO 300093
3LMEo  Lym3mboll OLLfYoloWD OEILEHMGOS (Ruan JP, et al,2005 cited in
DandiK.K).

1909 §geb, 99960039 ds  LEHMToGMEmads, BMJIMH03 8533900 89600bs, ™A
353096()90L, MHMAgdoi3 3BM3OMDdEDBID 3MmEMEmsE™Po, 300egdbg 5©09b0dbydMmPIm
4530bx396M0 5g900. 999aMIdo BMHYJIMH03 0533900 ISDBMLES, OMI 03039 Lobgmdol
59900 5396030l bbgs Joensdqddo dbmamgd 306goLog 909b08bgdmam. dm30569300m
3bmdoo  49by, MMI  Yo30Lx3gm  odgdl  ooBbIm 35609l BOLEHIBE o
©53H3060m35, bmem 959mdj393 d0BgHBs© @iLLbgmEs LG (gowdo sOLYdMEo
bogmogigds (Frederick S.McKay 1919). 1930 {ogwb, Jodozmbgdol doge Fywwol
odMMSGHMOH0)0 5Bse0Bob J900989®, 009I6EH0R0E0MGIMNWOo 0465 BEHMMO, HMYMO3
4530bR89M0 oggdol 259ma[3930 RBOJBHMEMO, BMEM 535©IJOL GiMEs BEMMOMDO
(National Institute of Dental and Craniofacial Research).

5396M030L  J99Mmgder  dBoGH90do, ©@obol BsdMmdgdo ©og™m  LORMIZWSE
1oYM39 MM 5Q0IMGON  JMLOBEOYOIL 0ol  Tglobgd, MH@I  39MOgLOLS
ROl gob3005609ds  3MMGEs305dos  fysemdo  gGHmOmol  3mbzgb@GHMogools
9060856 330000905l bs3 3o (Dean HT.1938).

X9b6o330L  mGBmom  MmMPsbobsgool doge  IM{mgdMwo oo sobom,
396090 93590JO0L  36939D300LsMZ0L  BEHMEMOL  HFE39W MO0 EMDOE
3960LsBOzMs Lolidge fgoewdo dobo 0.5 ad/e - ©sb 1.0 dp/e» - g 3Mb3EIbEGHGSE0.,
bem m3@08se)6 mbo doBbgmm 0dbs gEHm®ol 1.5 dy/w 3mbzgb@Mogos. dgmey
dbc03, Lsbdgew Hgodo FEHMOOL Joso 3mb3EIBEGHME0S BLWMMOHMDBOL gobgzomsMgdols
9OM-9600 3093500 MO BodBmemos (Marthaler TM.1994). 530b ©LEHWIO0OS 0bOE, H™I
AbmyEoml bgoolibgs 3Mmbgdo 9bwgdemo FarymdmBol 396G 459mgzwobs od,
Loo3 LOLAgEro Yoo F9oEogl BEHMOOL QoOFsMDYdIM Mom@gbmdsl (Arif M, et
al.,2013; Akpata E, et al., 2006) .



Aol 99009y 53  BAHMO0MgO0L  ©mboldogds  odgs  LEBMPSILMIOMHO30
X9630009Mm30LmM30L 530 GdJ gM-9M FMH350 30MMBS, 99GH0IMI® ©I0fY™
33093900 0dols Fglobgd, v 5 203wgbsL sbobs FEHMGMO 3d0wol Jumz0e by
(Wondwossen F,et al., 2004).

Logo®mggermdo dbgogbo Lobol 33w93s dmem  sofergmeol dsbdoebg 96
BoGo®9dmems, JgLodsdols 96 sMol o bowo 3mOgwszowemo 3538060 Lslidgwn
09580 5OLgdME BEHMOOL 36396EGHME0LS O BLMMOHMDBL FraMOb.

05393m5 515300 3DOEMS 56535009L¥Y0 FoMHTMIMDOL 5350Jd9O0b bo3ToM©
oMo 33b3090s 3066JMHOL 303M3WsBOMMHO IB0sBYds. ol A9B30MHMIYOOL g~
9600 9BHOMEMAO0NO  RodBHMMs© dooBbgzs  300wgdol 39630060900l  3gMHom©do
99390MmEM0 30HM3EILYd0L IMP393s, Mo3 390™ITdo 3cr0bgds 3000l Jumzowols
5290900l Mom©YbmdMo30 s  bo®olbmdMm030 MM3g30m. 3d0wol  Bsbslbsbdo
906564608 303m3sbos  [omBmogddbgds  9ddMHOMaabyBol  3HMEgLol  MmM3930LSL.
300b60396M5 020 3e00b6YdS 5ggdol, GOM3560 I VIO JobsbdGmol Loboo.
300mygmxqb o560 Jumz0@gdol  303m3oBool 3 Lobgmdsl:  LobEgdMO,
SRAO0WMIMO3Ls @S 39MHM350L. LoLEgdmmo 303M3EsB0s ZoMsMEYds 35d0b, HMmEILog
3000900l Bsdmysen0dgdol 390-0Mm©A0 EIEIL 56 bogmal s09gbodbgdmsm Lbgowalibgs
553500905,  39©d0o30  300qd0L,  gobloMmMGgdOm 306390 IMWHMOLS @
RBOMBEGHIWMOHO  300gd0oL  303M3EsDBOOL 2963005093 3530060 GdM0S 3530300
Lomabwol 306039 Fgwoffol oodeboer bbgosbbgs 893539 ¢y JO™bozme
Q55359O5LMb.  5EAOWMIM030  303Mm3sDos  J9B30MHMOJIMW0s B0 oL
G®530000 56 Lo®dg3g 300900l 39MHO0MEMBEHOGHOL OHML sbomgdomo  3HmEglom.
Abmddo EsB0sbxdol EMHML 900 53l FbMEME ghHmo 3mb3MgEMwo  Fdowol
539600L 33000 gosl. 8dodg  IMM393900L OML 30 TY33WOW0S MHMYMEO S JO0WOl
xm©ds, s1939 Jobo BMTs> s Jumzowmzsbo LBEHMMIEGHMOS, Tgbodergdgwros dmbgls
BOEOL HBMbol IB0sBYdsE. 39OM3560 303Mm3sB0os FoMmBMoIbL Fdowms XymBol
3905609300 0330500 BB, M3 G90degds 25dM{H39E0 0gmb yds-bsbols dosdmls
&®5300m, ILBOZYIBOMS S YdgdoL JHmbozmwo miEgmdogmodoom ( Seow WK. 1991,
Suckling GW.1989).



906564m0l 303m3¢sBool o3M(39gds 053039000 33wOEO M96IdOW30L O™
35600MgdL 2 ©sb 99%-0cg (L.C, Bader et al.,1994). dobo 9930390905 ©IMI0IOME0S
0530308 LemEoM-93mbmdo3e, 9bo3MO s 339000 LESLEHMLDBY, SB939, IOIIOOLSL
053030L  imbsBy, ©@o TgMEYdHY, Mol dobgz0m bEgds 98 L9350 JOOL
3slogogo®mqds (Seow WK. 1997, Yonezu T, et al.,1997). 05659906039 3300930005
33063965, ®m3  9mI030 39630030l 30MHMDJdT0, 0530300 IMLsbegmdols 3-15%-b
39003006y 303Mm3sboMMmO EsH0sbgdgdo (Montero MJ, et al.,2003). 53sbsb,
50L5603b65305 0L Bogd@Ho, MMA A5630MMYOMEo  J394bgdol BMbIbEgMdsdo S©bodbmewo
Q0593500905 MBOM bdoGmo 43b3w9ds (Li'Y, et al.,1996).

33193990l dobg30m, 3000l o900 Jumgzowol LoLEIIMMO s SPYOWWMOMOZO
303m3WsH0oOHO  ©sB0sbgds  dooBbgzs  39M0glol 29630560930l ghm-9hHo  MoL3
Bod@mMo (L.Hong et al.,2009). 303m3wsb0oom ©sH0sbgdmeo dobsbjmol dosdmdo
935G gdos 35535 396M9dm, Mo Jabol bgwboy®ger 30MHMdsL JolBy JoMomygbrwo
05J&9M00b 503gBoobmgzol (Targino AG,et al.,2011). BmyogHm»0o 53EHMOOL ImbsbOgdom,
05303900, MHMIGEMS3 509606 gdsm F0bBJMOL  303Mm3WIBONMO IB0BYS, 906
99Bo© 93MAbMd0sMBo  396M0glbol JodsMm, 30O 85303980, MMIGEMSE 9O 5300
30b656JM0L 565350090 sB0sbgds ( Lopes RM, et al.,2013).

505350090 H935000JI0ID B3 M ol 08305MO© 23H3WYds  JdOOUL
9595600 JuMm30egdol IHB0sH6gds 9OHMBool Loboom. gl 6L FJobsbdol 9393900
bsbosmol  sB0sbYdo, 390mf39mwo 39535 396M9dmL  JodonGo  bgdmddggdom
36Mm39Ld0 d5gdBHM0g00L Bs6gzol  ao09dg (Shaw L,Smith A.1998). dolo 2563061905
05303005 915300 JOMOMOPIE  29630MHMBYOMW0s 8539 bowool §39bgdols s
GOGOMLYOOL FoOHdO M5MOIbMBOLS @S SLIMOBOBOL TsogoL 96 dT>MTgo39L F9d339w0
36MHm©JBHgooL domgdoom (Millward A. et al.,1994). bdoMow 509608690500 bgg@mbBemo
3b6mMHgdbool s dMgdool dJmbg 3530963 9dL. Roberts-ols 330930l dmbs39dgd0m,
B99050b6036o 53500900l IJmbg 353096GMS 4o8M33w930LSL, Bmbsfiorgms 35%-do
39903006 3dowms Lsliolzghs Bsd30EmOL 9HMBos, 3930 ogmogLols 85539 FoMgdmUs
903030 B9dmgdngdol 999 (Roberts M.W et al., 1987).



A9m30bo “ bemErolgd®o IBIJBHO” 30039 FoI0gM©s 1991 gl John O.-b
9096 259mg394690e LBoEH0580, LEMIMMOmM ,,LMEOLYDIMO IBIJAHO - 3OOl FooM0

Jum300900L IHB0s6JIOL B0 JeslogozsEos” ( Grippo, John O. 1991). gl LEsE0s
04m 306039000, MHMIGdd3 godmogerobs bmwoligdMo ©IRIIEBH0, OMEMOE  Jd0wol
0525600 JuM30eoL EsB0BYOOL B FMEDs, HMIGEoE F9BLL393IOMPS JOMBOOLY
Q5 350MMYOMM0 (339000L256. LeEOLYIOO ©IBIJBHOMD IB0BYdS MBOM bIoMs
3363090 LsFMSEM > bobEIBAME SB5300, 853039030 115305MmE 0TZ05MOs.

053306390900 230P39690L, MHMA 565356090 FoMTMTMOOL 935 JBIMS
Lobdotg 3560U369e0  Hergdol Asbdsgzermdsdo  8600369wm3bs  goobots.  SToL
3b50Ygmxl OMlgmdo 53 935Y0sMs MRGM bdoMo asdmgzagbs (obs Hergdmsb
0905609%0m.  933HMOMS  SBOO0m,  sMbodbmo 535300090 MW0s 93N MAOIOO
30600930L 5095MqldsLS s BIMBMBOWOL 5839 Jgdslmsb (Yeprobsrmbekas I11.M.1993.
®eznopos 10.A.1996).

Mo 099bg0s,  96535M0gLICO 939 JOJOOL 25360 EIEOL  LoJoOMZgermUs
053035 dL3oL  AMLObEgMdsdo, 3393900  odBHOMMO©  G08O0bsMYOL  draerm
s gmmgdol  gobdogermdsdo.  2obbm®Eogws  39M0ogliols @5 303Mm3sBool
3963005609008 F903Mm - BOMEMYoMMHO s LmEoswed - 3030969900 MoLZoL
5394 BH™OO0L dgufogers (xox305d30¢0 9. 2005). 51939, dmbs 3538305  IMLobegMmdols
do60mMO©0  LEAMASGHMWMAONOO 59350 JOGO0L BOEMSEOMOO 5b5EODBO s FgBILES
3OMB0sdBH03MNO  ©mboldogdoms 99gagoo (8086058300 .1998). dorbgsgzs©
sdobso, ©0999 9GO  Logombs  MRJds  96535M0LYYew Q9935000
393039 gd0lL  Igufogws oMo 3m3Ms30sdo,  GgLedwm  9BHOMEMYOMEGO
339dBHMOIO0L  0IbEHOTBOE0MGOOLS @5 Gomo  bTsMdOm 36939630mwo
mbolidogdgdol sbgemagzols dobboo.

331930l JoBsbo s s9m3s69d0:

33¢930L Dbl Fo®mdmoybs:

L. Lobdgar yoedo sMLYIMO BEHMMOL 3mb6396GGSE00L gog3gbol AobLEBEO3GmS
RBMOMDOL 4963005609d5LMsb 393806 d0.



2. 565350090 EO350VJOOM, 39MHIM, 303M3ESBOOM IHB0DYIMW 380w gdbY
39009L0bL 256300050980L FglodEm 5ed>MMIOL oYIbo.

3. Lbgoslbgs 360965300 ©5 3MBEDIGIMMO  RodGHMOYOOL, OMYMEOS
30303sB0ool 49630156900l ghm-9MH o 360d3b9emz560 9EOMEMAO0MOO FogGHMMOL
dgLHogws.

4. 96OMmDBoOL, 3500MWMA0MOHO (3390005 O BHZS 96535609l 993500 JdJOOL
393039 gd0lL  LobJoMOL OEYJDs, Fo0 MO30L9dMMYO9d0L Fglfoges  Lbbgoolbas
M0L3—BIJHMMJOOL  Gom3oeolobgdom s 98 FodBHMMgool  Lyxdz9Ww by
369396300 mbolidogdgdol msbsdgr®™mgg doymdgdol Bsdmyseodgds.

90DBbol dolsmfgzs solisbs 390ga0 S3mEsbgdo:

o 5M3OMOJBMEO0 99350 YOJOOL 393039 gdols  Tgbfogers 0d0obols
dmbobergmdol, 390Gdm, 12-15 (ol Lzmeolb dmbfsgargms 3mbEoaqb&do,
3bd30Ls @ BgLbol gomzscolifobgdoom.

e 3MmO9WO30MH0 353006006  ©ogbs  9639@9-30mbzsMmTo  sGLgdme
9GOMEMA0ME B5JGHMOMGOLS O 96535009Lo  [oMmIMBMIOL I35l
dmMob.

J 39003M-00MMA0MMH0 s LBME0SXMM-30209699M0 BIJBHMMGOO ©s Fo0
96008369030 gsbLsDBL3MS 3033w sBoOL 2563005609d5d0.

. Lol figoardo sO®LYOMEO BEHMMOL 3MBEIbGHOHEO0L 253w gbols Fgxnsligds
RBMOMDOL 4963005609d5bmsb 393806 d0.

e T9LSdm 3MmMHIWS30M0 39300M0L SMLYIMIOL IYIBs JdoWOl 35HOgLLS
@5 303M3WsB0oSL FaMOb.

e ULbgo@slbgs 36096530 s 3MLEDSEHIWMOHO BoJEMMJOOL 253 9bols o
9500 B0l JgLHogers 3033w sHBooL 256300050905ByY.

* 3399000 BodEHMOHGOOL MHMEOL 2obLabPZMS JMMBOOL J9b30maMmsdo.

o  9bm3M0bmo o LsFderol dmdbgergdgero  LobiEgdol 9350 gd9d0L
3930965 LMEoLYdMHO IBIJEHOL 49B30MMYdsBY.



o 250m3wgboo  BodBHMOMgdol  gom35¢0olfjobgdom  LEGHMIdEHMEMY0MEO
Q5935©JOOMS  3MMBOWSIBHOZol  MobsdgoMmzg  3M0bEodgdols s
3005600 gdgdol  Bsdmyserodqds, Lo  9600369emds  od3l  Mmyme;s
LM E0SEM0, 0lg LsdgEO0E0bM MZswlsBOHOLOM.

33eng30l Lodgbogmem Losbang

1. dm@m s0fegregdols dsbdogBg 306M39ws@ 0gbs 259m33wgmeEo mdooliols
12-15 Herob b3meols dmbfogergoms 3mbEGH0gbGHT0 5615356M09LICNO 59350 JOOL
3930EILY0.

2. 30639 49boLsBP3Ms 3MOIWHE0MGO 3530060 Lslidger fyswdo sMLYOME
BGHMO0L 3m6395GHM305LS O BEIMMOHMBL FGOU;

3. dgbfogeoe 0dbs 890003M-00MmEMA0E0, Lsbo@sMMw - 309096)MH0 o
3399000 35dBHMOO0L 453e9gbs 9561535M0gLICO 9350 JOGOOL 93039 gdIDY;

4. 33)30L 890)3© d0EgdIEo dmbsggdgdol bagrdzgwby 89drdsggde ogbs
9539330 3693963010 mbolidogdgdo.
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0530 1. @o@gms@wermeo dodmbowgs

1.1 bEmBs@GHmemmaon®o 55350090900l §53MmEIEgds

X9bLOo 3060l MEOY) 5©580560L K obIMMGEMBOLs s 3BM3MGIOL bomolbols
©@Mbol 256aL5BM3MI0 06035@G™EM0s (Sheiham A. et al.,2000).

30606 OML 99350 JOIMS BIOMM bMLbsTo gobls3Mmgdmo 360d3bgwmdom
3°90m06MB735 3000l 350090 S 35MIMPOMBEHOL JuM30ol s5350YdJO0, MMIWIOO3
3900™3do gobloBzcMmsgl 300w ms B30M030L INEP0sbMdOL IMP3J35L S BIdMEWMME
30090l 356M3LOE 0.  9LBBOAbsZ0s  S1Y3g, OLYMO  WH535YOJOOL  BIGINM
3930339905, MHMYPMOOESS - 3000l 56535090 9935®YOGO0 -  BEMMOHMDO,
30303509, gOHMD0S S LeobYdMo gRIJGO (Petersen P.E et al., 2005).

306006 ©OML  53500YOJO0  BIMNMPOS  J93MEIIONWO 3963000009050 o
39630m569dmwo 93946900L dmlbobegmdsdo (Mcmahon A.D et al, 2011).
B9050b0dbmwo 5350090930l gogcMiggdol  Lobdotg  dFoE™ 353806305
LM E0SM-93mbMT0ZMNO  BodBHMOIOMb  (Selwitz R.H. et al.,2007). sbggg, <960s
500bodbml  256M93mb  gFodBHmems  3bodgbgermgsbo  Bgaegwgbs  9@30sbols
X9630009wM35Dg. 93M35mMPIBMO BOJBHMODS o3 gbs 5580560L KBTI MYEMdOL
900MBoMm9Md5DY, A9BL3MNMYO0m, 053030l S FMDBIMEOL MOR60DBIDY,  ©LILLE
BYds  9dBHMOE 3MMdYIs, 3065006 5530560l MmEMRBOBTo dFoEBME GOl
053930060930 35MgIMLMID - (omBMoygbl M5  doMLGIOHML boffoels (bvmensdg b.
2015).

1.2 35G0glero 53500900l 9EHOMEMA05 s J30EITomema0s

dbmywomdo goOm-9Mm  g43z9webg  493MEIWIOME 9935 GdMs  Moib3do,
05303ms 9300 33009353 9G0P FMOLsBMYdS 3000l 3sMoglo (Vieira AR. et al,
2008). 9630m5690mwo 43996900l L3meol dmbfogugms 60-90% 93500
UHmOgo 90 ©i935009000m  (Petersen P. et al.,2005). 35G0gbyero 953500900l
15937Mbsm©  3M939630Mwo  ©Mbolidogdgdol ©oy)yd3s WRG®  F60d369wMm3zs600,
300069 99339 399M3w9b00 9350Jd0L I3)Mbscrmds (The Scottish Governmentt,2007).
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390090l 9BHOMEMAOMMO BodBHMMGOoL 0IBbEGHOTROE0MJOOL FoBbom, IMs35w0
L53g360960™M  33¢09355 Bo@oMdM0, MMIJms 8909390 Bg IYMEbMBdOom  J5M0gLo
909379036905 3N GH0YBHOMMWMYPONO  ©9935QJdsMs  BOEb3L,  bmwm  godmdf393
d0bBgbms  Jmeol 36033690 mzsbo  syowo  MFoMogl  LemE0sEME-93mbmdog M
539dBHMOL (Peres KG. et al., 2000), 3dmd9e00s 159903006m 356500900l ©odser mbgls
(Qin M. et al, 2008), 296930396 §obslfoerasbfHymdsl (Piddennavar R. et al., 2013),
05dBHgMo 06x30306905L (S. Mutans), 3060l 0Ol 302096996 FEAMTSMYIMOOL IO
95h3969dganls  (Mascarenhas AK., 1998), 3060l Ol Lombol Gom@gbmdsly o
0905009960 Md5L (Lenander-Lumikari M. et al., 2000) @5 3560mgqbmMo Ls33gdol bdo
dmbdo®qosl (Milgrom P. et al., 2000). 55350930l 250m3(393 BoJEH™O9dL sLg39
9053995369996 dgO™mdom il (Ferraro M. et al., 2010) 5 OHMYGO0PNO M63d0E30l
3960030 sx0JLOMGOME 35M0glwyen Jgdmbgzg3zgdl (Helm S. et al., 1990).

AbmyEom  dsbdEBHOd0m  9953MO30  J3Ag3d  BHOMEIDS  39M0gLOL 2536 EIXd0L
LobdoMobs s dolo godmdfz30 TgGLodEM GEHOMWMAOOHO BoJEMMJdIOL ILOYIBI.
(Rafael da Silveira Moreira,2012). 533-b xs63G00gcrmdol geMm3zbmeo 396GH®OL doge
9mfimgdemo dmbs3999d0l dobgz0m, 5-9 farol sbszol ds383ms 50%-l 509bodbgdom
90 39009Lwo 96 dggboo 3000, bmwm 17 (esdg ss3do sbodbeo
509bMds Joeomdl 78%-0g (Bagramian R. et al., 2009). 1998 {jcrols dmbs3999d0L
90bg30m, 0@ow0580, B3MmEol dmbfogergms dm®mol bbgoolbgs sLo3mdM03 X330
3obLb35390E0s 356MH09gLOL Fo3M(39egdol 5B396909w0. 12 fierols sbs3MdMm03 X B30
090 99500996L 52,7%-U, beaewm 68,8%-b 15 ferols sbozmdmog xamado (Angelillo IF, et al.,
1998). 2001 §erols dmbo3gdgdom, Bobgmdo 35M0glo BodboMgds 3meol dmfsgargms
84%-80 6-b 12 {Hersdg sLs3mdMm0g X3ngddo (Wong M.C.M,, et al., 2001). dgen05d0,
1980 §erosb 2006 (ersdg 39M0gLoL  2o36MEgwgdol  3s5B3969dgwo  dqLsdRbgzo
39099 mdL. 12 ool sbs3md®og xaw93d0_3,9-0sb (1983 {Hgero) 0,92-0c0g (2001 fgwro),
7 Haool sb53m0Mm03 xamndo_1,4-csb (1983 (gwwro) 2,24-0009(1996 §gero), 5 ferol
3b53MmdM03 xaxdo DMFT 0bwgdbo d300M©gds 2,66-sb (1981 §gwo) 1,38-00g (1994
09go), (De Vos E ., et al., 2006).
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30060376 3615d3H03500, oM 39MOJLMEIO 935 JO0LS, Bs3dom® BoGMs©
33b30905 3000l o560 JuMm30egdoL 56535009 FoMmBMIMdOL IHB0569d9d0G,
MMI9mogob 493039 gdol  Lobdomoo  2sdmoMBg3s  303M3EB0Y, BEMOHMDO,
96OMBos s LeEobgdIMOHO ©IRYIBHO. HgIMMboTbMO IsMMEMYogdo oMol VOHwYdo
3993w 9bowbo  9®056 Ubgoslbgs gm®om. 8600369wm3560s 98 ©O935009dIMS
9GOMEMAO0MM0  BoJGHMMGI0L  3mbs, 9MLYIMO 9350 YOJOOL  3OMAMILOMGIOL
39033060900L, 9daMIo  IDB0BYIGOOL 93006  S30EgdOLS @S 3MEbsEMBOL
5393930l dobboo (Levitch L.C. et al., 1994).

Logo®mzgermdo, olg3zg Mmam®3 dbmxgmoml bbgsslbgs 939969ddo, 33193990
390090 55350 JO0L Zo3M39Egd0L TgLobgd 5dEH0E BoLOSML 5BSMYOOS.

1989 gl @. yoxgosbol Togm, Tgbfsgwroe 0dbs 05393ms sbs3d0  39GMOglols
393639 gds. 89085390 0gbs  83MmMbsMmdol  Igom©gdo  35M0gLOL  5gEH03MmdOL
Ubgoolbgs batolbol ML (yogosbo g., 1989).

1993 H9eob byBLOLO” 99350 S LIRLOLYSWIEIBO 353839000 Tglfogerom
0965 bLEHMASEHMEMA0MMO LESGMLO (JMyorsdzowo 4.0, 1993).

2003 gaol, dguHogwoe  0gbs  LEHMISGHMEMAOME 99350 JddMS  LobToMy
960090mM0  Fogyz0mm 9935 YOM 853839000, sLg3g  39Moglol  FmEGIoMGdIOL
LM E0SMH0-3020969M0 ©S 8903M-00MWMRO0MHO MHOLIOL BoJEMMGdO (35¢sbdY
d., 2003)

2003 fogl  @. 9goxkosbols Tdoge  Bo@oMgdme  odbs  33wg3s  JOHMbozmwo
AMbBom3smool Jmbg 853939000 356MH0gLICNO  H535YBOL 3930 3IL9dOL Tglobgd
(gogosbo @., 2003)

1.33%0¢0gd0ols 56535Mm0glw9mo Fo®3mImdol 5350090930

300900l 965350090 [omImIMdOL  ©99350J0Jd0  3Mm3MIWsBOoOU,
REMMOADOL, gOHMBooL, LeErolGdMHO IRIJGHOL S JBOWMS F5PMEMAOIOO (3390l
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Loboom s0f9M0ww0s X960 300093 XIX Ls3mbol bsdMMIGdd0, FogMsd 306H0L OHNL Lbgs
350MEMA0930L5Sb 2oblbgs39d00m 6530gdsss Fqlfogerowo (Suckling GW et al.,1976).

3000l o960 JuM30gdOL IB0s6gdYdO, 2363005Mgd0L 3gMom@Ol Jobgz00
0gmBd 2 XYIBOQ:

©3B0sbgdgd0, MHMIAGd0E 330005MEYds 3dogdol BsFmyserodgdols 3gMomdo.
9Lgboo:

e 303m3sbos

e 3039M3Wsbos

o RWYMOHMDHO

e 3993300MJMBOMO 3935000930 (39300730MbOL OB B0, SOIBOWYYMBOWO
5990m969%0 s YbEH0bMAG69D0, FoMToHOEMl s535009ds)

©5b056909%0, HMImgdoE 3¢0bEgds 3Jdomgdol sdmFMol dgdamd 3gMomdo.
9lgboo:

*  3500MEMYOIMO 339000

*  ULogolgd®o ©939de

® 3000l 353500 Jumz0egdol 9OHMBOos

e HM30>

e 30396M9Lmgbos (dmOM3LZ30 9.3 2001).

565350090 [o®mdMIMOol  IB0sBYIJO0ID  Lo3Tom© 393039 9O
Q55350090908 309336905  303Mm3WsD0s, FWMMOHMDBO, 9gOHMDBos S LMEOlgdOO

©IR9JA0, OMIgWms 393039900l dglHogus doMoMoEI© FMTo3z0  300egdol
50mFMHoL  d90pamd 3gMomdo bgds (Aldred M.J, Crawford P.J.1997), ®sbog

S@IBGHMOIOL B98I0 33¢°93900-

1.4 330¢ol 30656d6ol 303m3msBoN® ©sB0sbgdsms 0s30lgdMgdsbo B5383009
sLs3do
05303mo  dB3do  JBOWMS  9M539M0guIero  [oMTIMIMIOL 9390 YOJO0D
U5305m© bJoMms 2363005 300wgdol  303M3WsDBOMMO IB0BYdS. oo Fo@TMIMdOL
9OM-9000 9BHOMMMROMO RBodBMMo© d00Bb)396 300egdol 29630mMGO0L 3gMHomdo
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39390 MMH0 30039900l OMM3935L, Mo 99AMIdo 3¢0bEYds 3000l Jumzowol
5290900l M5mgbMmdMm030 s bsMolbmdMogo ®®3gzom (Ilarpuxees B.K. 1967).
303m3wsBooll MM bgds  9b58gemdlEdol - Fobsbdeol  Hoemdma]dbgero
X O90900L bG®Isewm®o BMbJz0mboMgdols dmdws (Anexcee B.A., Bposronr A.M.
1970). 303m3sDools 45630056900l 9OHP-9OH»  9GBHOMMMYOMO  BIJBHMOS©, 91939,
dmobyBEOYOS 0bxM0DBE00L 3OM(39Lgd0L IMMZg3s (Baiic C.M. 1965).

G.Nikiforuk-ol 33093900 903093565 08 303mm9Bsd©g, ™I  FobsbgGmol
x3mOIoM9gdol  3OmEqgLdo,  MvGdo 39 E0dol  Idso  3Mbi3gbGHMOE0s 9GOl
30303 D00l gob30maMgdol  ghm-gMmo  B3gE0RB03MMO BoJGHMMO. gl 303MmmYbB
399L5059905 bsBM3560 BMEOIOL 30303 sHBOOL 25630156 JOOL GEBHOMEMAOIO BoJGHMOU,
39bL53MPMGO0M 30 256300056935 J399690T0 d3bM3zEMGd 153039030, HMIWIMS3 339
3o9Bb0sm  Hobobod  aobfymds  39M0gLEo 935000l Aob30mMgdOLAD
(G.Nikiforuk., et al.1981).

BmoghHmo 993b0gmol mbsBOIOom, 303Mm3@sDool EOML IMPIIMWOs 3G
dbmmn  306gMoe0Bs3ool  3OMmEglo 96539 MdMLEGHIOOL  5MOLs3TsM0lo 96
3969w q0o 3MbJgool godm, 96989 M30M39egl ymzoby  3dowrols dobsbdmol
30wMm3560 dsGHModuol d9bgds (B.IlaTpuxeen.1968. Nozaka K.1990).

90656gd60lL 2961300000900 ™ds  3033oDBool  MML  Fgud;393°©@  bolosmb
5GH960L. 96599 MdILEHIOOL OIMM330L FJOIROP 90O [omBm0oddbgds BobsbdoMo,
303m3sBomo  HoMmdmdmdol ©9xgdBHI00 30 3MRD305MBIO 5O 50D o
d9L53530LO, 935M0GLME0  [oMTMIMOOL sDsbYds ®RYds FobsbdoerBg dogwo
3360900l dsbdoe by (Kopuaruna B.B., [Isaxosa C.B.1997).

©OMIO0MO 30000l obsbMmol  BMOToMmgdoL  3MMEgLo  bEHYBsGHIWH
3960omdo  ofjygds (Kacubuma A.D., et al, 1979). mOLWE@MdOL ©OML  ©IOOL
X963M009wMmdol  IAMIsMgMdIOL  Bgas3gbs  BobsbMOlL  BMOHT0MYdIDBY  FGSZ5wO
boddmdo» 9330390s (Gary S.M., et al.1980); (Mankos B.T.1972). 93d60ma969%ol
3Gm39boL  IMM3930L  J9YRO© D0sbEgds 3000l Bsbslivbmgsbo  Jumzowo s
0o00m0d4dbg0s 303Mm3sDoMMO IH0sDGds. Ol 30MMYdS MOLWMdOL 39HoMm©Io

9oL d0g6 gooEbowo M500g 3(3539 56 JOHMb0IME0 935030l Fgys®, Lg39
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50539 396030 ©YOL MOYBOBIBY 00 35369 BogBHMMMS Bgdmddggdom, GMmIgdos
0039396 ™OLMEMBOL BODBOMEMYPOMGO d0dEODbIMYMIOL IMIPZg3L. 303M3WsBOos
d9L5dMs 2963005V 0538300590 Q5EBOEO MogoEoL (Seino, Y.et al.,1981), 3dodq
069339930600 55350090900, oL3g3Lool s 9bEMIMObMWO PIMHWV393700L TgIYS©
(Hillman, L.S., Haddad, ]J.G.1975). 303m3sH0s 23630905, Gmames Ls®dgzg sbg3g
dmdog 300egdby (Casanova-Rosado AJ,et al.,2011); Lo®dg39 300cgdHBg 083055, M53
3963060Md9gd0s 300egdoL BMMT0MmYOOL 3509d0m. LoMdg3g 300 YOOl 303M3WsBOos
053930069305 dM35350 EIEOL MOYIBOBITo sMLYGIME IMW39390056, brwm
93030 3000gd0lL, MMIgdoa 0§ygdgd BmMOIoMmgdsl 353830l 3BM3EMdOL 5-6 M39bY,
535380609305 603m0gmgdoms  (33€ol  3OHMEJLYdOL  IMP3g3LMSE 53830l
mO060bddo (Nozaka K.,et al.1990).

565350m09bwo Do63mImdoL ©H05690900L Lob3gdoEHoBsEooLm30L
@0EIOGHMM50 s0HgMH00s S 899998539005 JeILOG035309d0L FMOZ5WO BMMTs.
011939, 30335HBOOL IM535¢0 MOl OGBIMHI6306MGdS LodmE MM 396 dmbyMbs.
305l0R03530500 MIMOZEgLmds 56 3593l Bodw)oegdsl 935035 303M3EsDBoOl
3990m3wgbols 3m630M9GHo 30bozwmo gm®mds (Aranos H.M. 1929).

3190 5O RILMZ67dOL Qodm, IMS350 33335600 3353000l 303Mm3EsDool
30oll0g035300L  Mogz0LgM 39MLOSL. JMM-9MMO  Y439wsbg LEMEYMBOWO FMODs
303m3sBool  3¢slloRo3gsE300Ls  Fgdmyzmogsbs  H.bemosa-d 8oL LooLyMGHIEOM
65dG™ddo ( Berosa H.A. 1981), ®m3dwol Lsdwomgdomsg d9bodegdgeros 303m3wsbool,
O3 3000b603Mm-565@M™B0MM0 BMMTGO0L goblobrg®s, slggg  3M939630Io @
15939MBsM MboliIdogdgdol oygAaZ3.

300mo X3MRBoL  Fogo®  JuMm3z0Ms  MeMmEIbMdM030 IB0SBJdOL Tobgzom
390ygma39b  LoLBHYINO, 390M36 O SAOWMIO0Z 303Mm3sBosL (Bernard G. et
al.,,1941). 50 ™dMH030 303Mm3sHBos  LoMdg3g 3d0Egdbg 96  T9obodbgds, ogo
doMOMOEI® 33H3wgds 31Toz30 300¢gdbg. 5T EOML SPOWO 5J3L JOHMO O
00300005 MO0 3000l Jum300ol A56309MJOOL IMM3939L. 2odmMdf393 JobyBmS
dmMHob 9300390l dMmoLEBOYds  9gdobozMGo  GH™Msgzds, MMIgwog  sDB0osbydL
3963005609050  BMOIMEL, b bmdgdomo 3OHMEgLo, GMIWol OMLYE bgds
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3mwozmdo 0bggdsgool dgmhgzs. dmdo IB0sbYdgd0 3wobgds gHM-9HDO

300@0ob 39gMOL 330 gdom, 8d0d) sMmM393990L OML 30 T933WOW0s MHMYME3
3000ob 139M0, sB939 BMMs, Bmds s dobo Jumzgogdol bE®mwydEm@s (Watts A, and

Addy M.2011).

396M3560 303M3@DBooL 9BHOMMMY0s IYIBHOO 96 SGOOL. 58 JsPMEWMY00L
©OML 300¢9d0L 330693069%0L Bmdgdo 3993069090 90bs6gemol
39630056090 Mmd0L BseIxX Dy, 500b603b7ds bMO3E0sbo Bg30M0 ©s FMmY30mo™m
9053960. 3960M3560 303Mm3sD000 Fgodegds IB0sbEIL Bgws 4dob gMmo bobgzcols
g39ws 3000, 5939 a3b3wgds LoFMggdol, 9dz900lL, o6 dmdogzo IMEsGgdOL
90059m30. X3MBYIOO0 EIB0sBGdS Fg0deqds A5dMmofizoml goo-obol dosdml &®s3dsa,
5039053, Y3930l JMMb03IMerds MmbGHgMmdogwo@ds (Bunorpazosa T.0.1981).

LoLEBHYIMMHO 303Mm3WsB00m bEgds  Yz9gws b FbMmEMmE 08 XYMIRBOL 300EMS
90b656JM0l 356993005690 Mmds b OP3935, GMIGdo3 MMOL gMMLs s 00539
9tb5339080 Y5¢0d@gd0sb. 0g0 FoMdmoddbgds gol doge mMLmEMdol 3gMom©do
300539bowo  Lbbgoolbgs 8(3939 0¥ JOmbozmwmo 0bggdaom®do 935090930l
0909250, 99539 390m0m©do 603009MHgdsMs (33¢ol 96 339001 ©g5030L oM3930LLL,
MOLYEMdOL dgmeg s gLsdy GHMGLEHMT0 JowgdeEo Bsd3MMbowm 36935653 JdOL
©99mddggdol, o939 bogmaol MmGYIBOBITo  SLoToErsEooly s  @OLOJoWS300L
36M39900L IMP3930LsL  (I'pumkos M.H. 1985).

30303oBool o9mdf393 9EHOMWMP0O RodBHMEOmMS dmMol oo 360d3z6gwmds

9603905 ©@Mgbszarem d53d3ms 9699 6550390 @HBSYOMEY SHIETMdOMS b
Seow-b 330930l BIbTs, TobIBIMOL 9G350 gl o FoMIMIMBOL  ©IRIJEHJOOL

393M(39gds oo 3MOMmEbEGwMw 356396909l 62.3% s0fjg3s 08 sboedmdowrgddo,
39w, Hmbs ©sd5gd0LsL 96 50gdsBgdms 1500 gMsdl. 35906, HmgLsi 1500-2500
3® Pmbol 8dmbg 0530300 xawndo 03039 35B396989w0 56 5©gdoGHdMm©s 27.3%-b.
B®3scnm®o febols dJmbg dogdzms xawndo (2500946 s dgE0) dobsbdMol gngddEgdo
24993065 dbmerm 12.8%-3o (Kim. W Seow,et al.,1987).

Infante m3¢0l, O™ Lo®dg3g 300Egddo d0bsBIMOL 303Mm3IBOS 56 F0MIMYdS
Q5 5308 EILEBHMMS© FMOg3L IEOL MEYIBOBAOL sTE39EMBOMO  M1god30s, BMIgEos
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0353l 63gmxzl 603mogMgdsms 33wol Bgdoldogmo Lobol sm®39g30Lssb (Infante PF.,
Gillespie GM.1977). o>vd3s 98 dmlboBG9dsl 56 0B0osMgdls Magnusson s m3eol, Mmd
90b656gm0l  303Mm3wsBos MBROM M350 Mmoo 3wobgds Lstdgzg 3dowgddo,
0558 500608bg0s 9.5 Podwowo gmGIgPo s GMYWos gjodolb dogé dolbo
00©96¢0x80306Mqds (Magnusson T.1984).

3000l dobsbdmol  303m3sBool  LobGHYINMo GMOTS 0538305  2-14%-do
33b3090s. ™39, Lb3osslbgs 933HMGm™ms dmbo39990000 5B6Lb3s390Eos Lolidgdmeo
303M3sBool bLobdomg La®dgzg s dmdog 300wqddo (Burorpagosa T.0.1987).

JaxoBa-l dmbozgdgoom, JOmboznmo LolEgdwmemo 9350 0900l dJmbg 053839000
30303 sBool Lobdomg 50%-b s¢fg3l, 85806, HM©LSE 3M5JGH03MWs© X 6IOMYE
053039030 doLo MoMmEY6MdS 56 509ToBHgds 1.9%-b (Jaxosa C.B.1965).

bbgo  93@MOms 3300393990l 3sbsbds, LoLEBHYIMMO  303Mm3WsBools Lobdoy
Lo6d9g39 56300 30L5L 13%-05, beEm (3305 963003500 00 56 ©gdoEgds 7.4%-b
(Cmomeniesa H.B. 1981).

0903030 300930l 303M3WsHB0MOHO EsB0BYdYdOL 60% F0mMsMYds B533d30L
Logmabol 30603900 9 308  gobdogmdsdo, MmMEILOE  9WI3GHIGOIOO O
33396LogoMo  d9dobobdgdo Xx9gM 30093 LMLEIS Fodmbos@mo s bgdoldogHo
Bobols 535009050 Jgodegds godmofiz0ml 603009MHYdsms (33¢0l 3OHMEgLYdOL dmTes
(HoBux M.0.1971). Bmaog@omo 033¢93500L dmbab®gdom, 00 0538390L, MmIgerms
509603698500  303Mm3OBONMHO  IB0sBYdS 94300 39M0gLOL  Qob30MIMGOOL  MAH™
95050 5EBIMMBS, 30O 0530390L, MMIJWMOE 96 509b0TbYdIM  9E5J>M0gLEO
Do00MIMdOL 93500905 (Lai P.Y et al., 1997. L.Hong, et al.,2009). ©99ms0bodbwwo
59330305 93LEGHM05d0 BoEIMYPIMWO 33¢0g30L F9IRJOOM3. Y39weoHg bdoMo
30303sH0OH0 BB ds 500bodbs 8m©dog FmesMmgdbyg (85%), ©sB0bYdMEo
300gdol 76%-1 8093M03690Mm©s LoFMgWo 3d0wgdo, bmwm 64% oobsfiowrs
90390%9. 50bsB0Tbs305 Ol BodBHo, MM 303M3WsB00m EsH0BYOME Jdowms 83%-U
Jmbos 30bsbdMol gMmo HMIgeodg BgsdoMo ds0bi sH0sbgdmwo  JsGoglvyero
0o00mIMdol ©9RgAHo (Pascoe L. and W. Kim Seow.,1994). Bernard-l 33¢930L
9mb5(39990000 B03oamb  L3merol dmbfsgergms 5%-do  5©00bodbgds 560 35M0gLvIEO
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Q553500905  303Mm3WsHBool Loboom. 8sdob GmEs gl dmbs3999d0 93MM30L  J39969ddo
356Mm0MgdL 5%-sb 18%-0¢g ( Bernard G.Sarnat., 1941).

1.5 germm®mbol 3o30M3wgds 8538309 sbs3oL dcmbsbergmdsdo

1909 §gb, 99960039 ds  LEMIsGMEmads, 13MJYMH03 0533900 T9bodbs, Gmd
353096()gdL, MHMIWgdo3 3BM3OMdHID6 3MmMmMs™Po, 300gdbY S©0gb0dbgdM©Im
4530bR89M0 oggd0. 999amddo BMHYIIMH03 8533900 ISDBMLEL, GMI 0y039 Labgmdol
5d9d0 59960301 Bb3s Josdgddo dbmzMgd 306M9goLss 9509bodbgdm@om. dmy30569000m
3bmdoo  4oby, OMI  Yo30LxBgmH  odgdl  oshbEIm  39M0glMgBoLEHYbE O
BH3060m35, bmem 450md(393 J0BgHBs© @iLLbgs LolAger fgowdo sOLYdMEo
Bogmogmgds. 1930 (oo, Jodozmligdol doge Fywol @odMmGSGHMOmONWo sbseroBol
0909250, 096GH0R0E0MPMwo  0dbs  BGHMMO, OMPMOE  Yog30LBIMHO  Wdgdol
399m3f3930 BOJBHMM0, brerm ©9350JOL gfim©s Ferrmembo (National Institute of
Dental and Craniofacial Research).

REMMOMDO 9bGINOO ©99350Jdsd O 509b0Tbgdom 08 306M9dL, MMIWYdO3
3bm360™dg6  Lolidger  Fyoabs @5 60580 RGHMMOL  domowo 899339 mdOL
39MaMox0mw  bmbsdo (Keith E. Heller et al.,1997). xs636mgemdols dbmawom
MmO960b5300L FogH  FMfMEIOMO  250E0b0m,  39MOJLMWO 93500 JOJOOL
369396300LsM30L BEGHMOOL 9339 MdO MBI FobolsbP3®mS Lolidger fgserdo
dobo 0.5 9d/ew- ©sb 1.0 3/ -0y 3mb3gbG®s305, bmErm Mm3GH0Toe MBI©
doPbgme odbs ggGm®ol 1.5 dp/ew 3mb396G®s30s. dgmeg IbGog, Lsbdgwr §yswdo
BGHMO0L Foseo 3mb6396EM300  BELMMOMDBOL 563090l 9OM-9HMO INOZMO
MoL3oL GodBmeos (Shanthi M,et al.,2014) (Solanki J,et al.,2015). sdols  sLEHWOOS oLOG,
™3 AbmREomlb bgsslbgs 3mmbgdo 9bwgdwmemo FuermeMBOL 3gMs Asdmzwobos of,
Loosi Lobdgwo fgowo 903930 BEHMMOL ©OFMIGOME MOMEgbmdsL (Arif M, et
al.,2013) (Akpata E, et al,2006) (Kotecha PV,et al.,2012). go®s 08v69d3G030
930930MMA0MYMHO  39MHJd0LY,  BEIMMOMDOL  FoGOM  493MEJEgds  5©00bodbs
dmbobgwmdol 08 bofoerdos, MHMIgdos 3bMm3OMdg6 08 Lsfomdmgdmsb  sberml,
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bBooobsg  Fomdo  bofo®dmgdo OO  MHIMPYbMdOM BGHMO0EJOOL  256M9dmdo
dmbggMss dgladegdgero (Makcumosckuii F0.M 1984).

0530308 MmMoboBddo FEHMMO MROHM OO MHOMPIbmdom ®RJdS, 3069
InBOHOOMgdol. 030 0ggdqds dzwgddo, 3d0wgddo, 356M96Jodme  MmEOAbMgdTOo.
69560306 030 FoMHEOL s B3O FoBYOoL  1LHTNOEIGOOM  FoBMOYMRS.
BGH™O0L b®Ise©o 3mb396GG300 8530301 MMR60DITo (33000 qdgdL 56 0f393L,
053050 35050 363963930000 MEORSEDBIdo IMbz9MOLOL 50bodbgds L3ErgOHMBmo
dm39bgd0 BmbRbLYS s Lobbeds®mzgddo ( Yu Y,et al., 1996 ).

REMMOMDOL gob300m56M9d0l 9dsb0Bdo EYIg 995 dmermBg dqlfogwrowo.
003W9ds, OMI MmOYsb0BIdo FoMd0 MomEabmdom dmbzgMomo  FEHMMO Sbgbl
39309651 96599emdEslE OB s 0fj393L B0bIBJOOL SOOI BIBMZI6 FMEOBOMGISL.
31939, 993060908 BMLRSGHIBOL 9dBH0MOMdIL s 5839MbYdL obgMOE0Bs30sL. BmMgo
5do3™d, 3000l JobsbdMol FermOMBom  EsB0bYdMEo MBBJIOL M Is0DsE30S
DMLEO© d9ggLodsdgds dobo dobgMoE0BI300L IMM3930L 3500l (odbosdzoo .
2004).

RO MdgBgbo Yosbgds 39doz0 30000, 08305050 EMHMIOOMO.
dolo godmzwgbs doMomos  bgds Bgs Ydob LsFMgwgdbdy s 3MIMMYODY,
00305005 3905 Yool BsFMHgagdHg s FMEsMgdby. FeMMOMDom IH0sbYdMwo
3000930l J0b56doM0 35MA53L 398 F306035¢0MdsL, bgds 99dm3M9gmEo s dslbg Bbgds
9dtY43005¢M B9OOL odqgdo ( Tabari E,et al.,2000).

53960030L 8990090 Bo3H90do, @obol 65dMMIgd0  ©og™m  Lsxgdzwrs©
1oYM39MOIME  9005MJIM  IMbOHOGOSL, 0oL Fglobgd, MMI  JoMOgLoLs
RBEMOMDOL 496300560gds 300095305005 Lol Hgsedo BEHMMOL 3mb3zabEH®ogool
9060856 (330 gdsbmsbsi 3o (Dean HT.1938). Gsbyg dmfdmol 2005-2015 (argddo
999b0gsdo  Bs@otmadmo 33930l 890929003 BIMOHMBOL  49303gEgds  Lolidgen
09o8o  gEH™MOOL 3mb639bEHMs3gool dobgzom 9goygbos 15.5%-s6 100%-3¢g. o,
LoSE BEHMOMOL 3MBEIbEHME0s Bo3ergdo ogm 1.5 dp/c-BY, BEMMOHMBOL ozt Egwgdsd
dosofjos 15.5%-sb 81%-08g 606,  dmbobergmds, Mg dmobds®s §gowls
dsbdo  BGHMOOL  8bgdMo30  3Mb3EIbGHMIEo0m  1,58y/w-Bg Bgz0m, FBMOHMDBOL
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3936339900l ™bgd dospfos 92%-sb 100%-0gz 3o ( Fatima del Carmen Aguilar-
Diaz,et al.,2017).

963160 B)MOHMDBOL oo 3MOHYESE0IO0 3530060 A5dM3w0bEs Loldger
09o8o sOLYOME BEHMOOL 306396 GME0MID gmom30sdo Bgmeol dmUfogugms
33w930L OML. 03 Mdsbdo, Lssg BEHMMOL 3mb3gbEGMsEos 10-14 dp/ew Jmeob
99699mds, FWYMOMBOL gog3M39egdol ©mbgd 91%-100% doswfos ( Robinson C,
Kirkham J.1990).

396500500, 396dm A®MoL-(03096(530 Qo 39606380 BoGo®Qd
96MI0BoMmo 3300935 B3merol  dmbfogwgms  dmEol.  mMozg  MHgaombdo
3oblbgeg9dmo  oym  figoawdo  BEHMMOL  3mb3EabGHMsEgool  dsh39bgdemgdo. Ly
39903309gl 936 dmbffogerg 11-17 Harol sbs3mdMm03 X 33d0. 50dmBbEs, MMmA od Bowoa
BGH™O0L CoMYbMds LG FyseTo 509ds@gdMmEs 1 3Y/-ls, BEIMMOMBO 5©09608bsm
L3Mmeol IMUfogugms 58%-U, bmgrm 03 Ggaombdo, LysE BEHMOOL MomEYbmds Lolidge
09odo bs3wgdo ogm 13y/-Bg  BEMMOMDBOL 493039 gdol  F5B3969dgo 56O
50995390mes 31%-U (Ismail A.IL, et al.1990).

REMMOMDBOL 2o3M3)0gd0L oldYgbs©, 0bMgmado 259m033w0gl 20 Loy s M
L3meol dmbffogerg 12-15 ferol Sb53MdM03 XaMngddo. Lsldgwr §yswdo FEHMMOL
306396300l 35B39693¢9d0l dobgz0m (dso, BsdwsErm, Fooeo S do0sd
Jo@oero) dgombs 4 dsbo. domgdo 999ag00 30 SbY oMoy gdmEs - Lobdge
095080 BEHMMHOL B0 35B39b9dol dJmbg »ds6do 3539305 17.6%-b 509603690 s
RMOMDO, BGEHMOOL  Lodmowm  dsbgz969dwol  dJmbg  Mdsbdo  BEIMMOHMDBOL
393039 gd0lL Mmbg 32.4%-U 50§93, bmm  Lsbdger §ysedo  FEHMOOL Fooo
95396980l ddmbg dbgddo 3MM396GHWwo 3sB39bgdgd0 ©FoMdId©s  54.8%-Lo o
60.5%-U ( JR Sukhabogi.,et al.2014).

1.6 3000l 35560 Jumzomgdol gHhmbos

90bs6gMm0ol germbos - gl 9GOL 300l Jogo®mo Jumz0wgdol 399993935000 bosllosmols
H05690s,  godmf3gMmo 8535  gocgdmb  JodowEo  bgdmddgwgdom, 3Mm3gldo
05J}H9M09d0L Bs0g30L  A96M9dg. J0bgs35 0oLy, MM gU S935©JdS SOG v ol
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oo bbol Hob Jgmgmm®s 3533305 JOHMbBO3MWo 9350 JOJOOL GOoL, 00 9339
3005MONM0S,  OMaMGOE  BLAHMISGHMEWMAOMMO  XIBIOMIMIOL  ghm-9OH0O0
3600369cmgsb0 3GMMdgds (Harley K.,1999), (U.S.Department of Health and Human
Services.2007). 83539305 sbs3do geMmDBool 253039900l 3GM396G o dsB3969d9w0
10%-0056 80%-3¢0g 996ggmdl. 359m30bscg 0Josb, O™, Lserdgzg 1sb3d0w30l O™
90b6s6gm0ol Jumgowo dgBo mbgwo s 653wgds 30bgMHE0BYdME0s, 9HMBOgdOL
3963005609008 Mol3o MAROM FoVOIW0S B3O MB3B0W30L  306MHMdYdT0, 30069
dv©dog msb3dogsdo (Taji S, Seow WK, 2010). gHmbBogdo bdoMsm 930056009050
3530963908 Bgs Ydob (396G s 239MOm BoFMHggdbg, 39LEH0BMW SO0
dbcm0sb, s1939 33b3Yds 98390Bg3 WO 3MYIMEMYIBYE. 0d305mo Fgdmbzg39ddo
96mBos Fgodwgds  39b30mMEIL 3000l 43063060l  LoboL3gbs s 9bolzgbs
B95306093bY3.

9OH™B09gd0L 296300050935 TgLodErmd 395380000 0ymb dobgMmoeMo 33¢ob
9M39390m6, 9bM3MObMmo s b3y iM393900L6 ©OMUL. gombools  Lofgyol
9939, 30656700 356038 Aol LodMOsEgls. Bsdmygs0dqdEo gemBos FoMdmowyqbl
90b56gm0l Mm35¢mMo gmGmIoL ©9InRgIBHL, B39MEgdMH03 gOHMDool BLIGMHO JMHOSES S
05925605. 9OHMDBOOL MIBIMIBMBOMTs DBMHT S PoMT39059 Tgboderms dsdmofizomls
30b656gm0l LOMwo Asberg3s WS YbEHOBOL 93083 gds ( Dugmore, C.R; Rock W.P.2004
)- 9OMBooL EOML 330300 6 96 50060367ds, b LlESs J9TMboGWo. MMI3,
DMAX IO, 2590830900 ©9HEHOBL sbsLosMYGOL FMToE oo FgMdbmdgwmds (Pindborg
J.1970). 96H™Bool go630056M9dsL d5303ms sBs3d0 ™Mb b3l obgmo 330 gdgd0
30006 ©MMTo, OMPMOOB3SS, 300ms  3039MYMHIBMIgGEMds,  33900L  4odbgegds,
56300003580 (33000090900, JLMYEGHOMOO  ©OLIMIBMOE0,  ©IbEHbOL  dgrogMo
390083900l d9dmnbgz935d0 30 500603bgds 300egdol 3039MLMgHos FHgd3gesd OO
3990090569090 bY, 3930l Jumz0wol EsB0BYds s VBLEYLOL FoBZoMMYdsE 30
(Linnett V, Seow WK.2001); (Luo A; et al.,2005).

30000l 3ogo® Jumzoms gOMB0gdo, 300b603M0 25dM3e0bgdols Jobgz0m
094mg3s bsd boGolbsgo (Imfeld T, 1996).

I bs6obbo - J0bsbdMHol Bgs3oMero i3gbols EsB0sbyds;

22



IT bséobbo - 06564Mol s ©IbEH0bol Wm3smo sH0s6gds. 450083 qdmeEn
©96@0bL 135305 sB0sbYdME0 Bgo30mOL 9B dgledg by bozwrgdo;

IIT bsGolbo-39696oBgdmmo  ©sB0sbgds, gododzwgdmwo ©9bEobo 9o qbl
96OMBooL BgI30M0L 9P qLsdgbg dg@U.

36535¢0M03bM3560 300060379M0 S WIOMEOIGHMOOMWO 330093900 SLEHIMJOL
39005356000 9539  Lobdgerol  AmbdoGdsl 3000l Jumgowol  gemboEo
sH056900lL  8gmbg 3530963 90d0. 300ol  JuM30gdoL gHMBool  sdmd[3935
0003Wwgds 35539 1533900 s LOLIAgEO, MMdgwoms pH sGol 5.0-5.7-Bg bs3wgdo, dom
dmMobos boeol 1396900 o 3oBosbo Lolidgergdo. 4oMs 5dols, gembool sdmdf393
5394 BHMOMS oL 9dGH0MMO© IMoLIHBMYdS ¥30bm, GHMIwol pH sdseros 3.0-3.7-%y.
960mBool Ho6dmgdbols bbgs GOL3Z-GodBMMs© T90dwgds BS0MZ5ML JEMmGOOMYOMEO
LoEMEOM  59Hgdol  fguol  203wgbs  3dowol  Jumzogdby, ALEHOMIBMBIYMOO
M9xnJbo, 3mFolb 84539008  MJAMOHR0GHE0S,  JOMbozMwo  se3m3mEoBdo s
0gdos (Mandel, Louis. 2008). sdsbsbosmgdgero dqlobgomds od3l dwgergdools
0909250 §o60mgdbogy  gMmBoslL.  sLgm  @OML (33909 gobool  Bgs Yool
ROMBEHIWMHO 300¢gdol Joaboms Bgsdo®mgdo (Barron RP,et al.,2003).

96935¢00 9330935600L BsdM™Ao 8090mgdl  d0bsbdmol ghmbools 3936 3EgX gL
9563960090l (ETW 0bgdlo) Bl 5.7%-sb 65%-0g sboenasb®m@s slogzol
dmbobegmdsdo (Nunn et al., 2003; Jaeggi and Lussi, 2006). Gog 899bgds 930090 emgsb
05393m5 3m6&096BL, 9gOMBoOL go3MExEgd0L dglobgd 930wHdoMmEMAOMEmO 33093900
bo3dome  Ahocos, ®mMIEs,  SMLYdIME  Fmby3999dbY  IYMHEMdOm, 96O™HBools
39360390905 053035 sb530L  AMbObEgMdSTo  35M0MGAL  2-57%-0g (Vivienne
Linnett, W.Kim Seow.2001). 833¢9356m05 dmbs3999%0m, godm3zge 35393000
Q9bemgdom 20-30%-1 509b03bx0MS GOMBOMEO 535090, 3MME9Ld0 dobsbgemols
boyew 33069 9O0 HBYs306MH0L sB0sbYdOL Bsdmzom (Millward et al., 1994a; Jones and
Nunn, 1995; Al-Malik et al., 2001; Wiegand et al., 2006).

03000930Mmao®mds  33ag390ds  oBgzgbs,  OMI  gOMBooL  gogmEgwgdol
BOBOMOdM030 3563969090 Bs3dom goblbgszgdmwos 3m3Ms30900b, 51939, Lo®dg39
5 3993030 9630030l dobg30m. OO ¥MOEBIPOL 2-sb 5 Harsdpg sLszol
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05309305 dbobgMmdol 24%-b 50dMBbs 9OMBOMWo IH0sHYdS, HMIGEMIQ6 8%-U
d9bodg BoLOLLOL GOHMDBOS 29630MGOMEO JMbs JdoWms Bolioliggbhs BY30MBY.
00539 939960L, 4-sb 6 fesdyg sbo3oL B5383ms Lydg3g Msb3doE3sd0 ghmbools
3936039 gdol  3OM39bGMds  3sb39690gends  dospfos  65%-b, bmem  dmdogo
056300030l OML, 7-sb 14 {iersdg d53d3ms Jmbobegmdsdo gMmBooL 2o36MEIE9ds
399¢M©s 31%-b (Walker A, et al,2000). 85306, Mm@gbsg 3g03sbools 8-sb 11
Pars8g 85393m5 30b63H096GT0 ©55350dOL 93039 gd9Eol BsB39wgdgeo L3050 ©
950505 s 9B Bodbmwo s0fg3l 71%-b ( O’Brien M.1993). Kazoullis ogm 3o®ggwo,
OMdgdsg  93LGHOIo0l  3mbBHOBIbGHOL 35303005  AMLobEgMmdol  gBHmbomwo
095350099900l Jglobgd dmagzsfims 36Mmd9d0. 330930l Bobgz0m, GMIgEo IMoES3w
6-56 14 o8y sbs30lL 714 L3mewols IMLHogwgl, (33WoEO Msb3d030lL 306MHMdYdI0
96BN IHB0sHJdgd0L MoEbgzo sofigzs 78%-L. bmwrm 8mdog0 ™Msb3dowgolsls
9OMBooL 25303900l  Lobdomg 93060 25%-0g. ™wdEs, 99539  93GHMEMOL
9dmb5(399900m, 9OHMBOOL 63390 BMEOTGI0 FDBIMMS FbMEm 2%-b 5©IMoBbS
(Kazoullis S,et al.,2007). 51939, 065 3F0OM 353006M0L sOLYdMDdS JOMDOY ©
303m3WsH0M6O ©IB0sHYdgOL TGO, Mmymez Lo®dgzg s1939 3oz Msb3dogsdo.
90656d60L 3033w sBool OML ©gdobgMOE0BsE0MMO 3OHMEgLYIOL SOBYDdMDS
97535  9698mb  Fo6dmgdbs, bgwl  MFymdL 3000l Bgs3oG By  gOHMBoIo
H056900lL  2963006MdsLs s  Fgdamddo  300eob  LEAOWJGHMOOL  ML393SL.
bbgoalbgs 3393900l dobgz0m, 3030 Msb3do30L 8mbyg d53d393d0 gMH@MBoOL
393639905 3560H0M9dL 10%-sb 90%-0¢q ( Al-Majed I,et al.,2002).

9O®mBool  2o3MiEgegdol  LobJoMobs s JHOMEMAOMOO  FBoJBHMMGOOL
00096&0x8030MG00LIMZ0L dMIDBOEPO0L Jowsd W05 dsdo Bo@sMs 331939, HMIgEos
9035305 3-4 fieools sbszol 967 dmbfogargl. gemBool 253MEgw9ds 8950y9bws 51.6%-
L. 3H0569dmwo 390900l «dg@glo oo wm3sobgdImo ogm 3000l dobsbdeby,
dobo Bgs30cm0l 2/3-Bg dgBo FoMMMOOL IH0sbgdom (91%). LEHIEGHOLEZMMS©
365L5bM 5©FMPBbES 3MMIS30MHO 39380MOL SOLYIMDS JOMDBOME IBOIBYILS S
LM E0M-93m60MF03ME, 25M90Mm s 339000 BogBMMGOL FmMob, oblbgzsgzgdom bool
0396900 dogdol;, sb530L5 S FOLEHOM-9BMBOYMMO BoJBHMMGOOLOR. LESEHOLE03MMO
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365¢00Bol Jobg3z0m, 1L5dS303M  B5POL Bs3d3Ms 3MBEH0YRI6EHT0 490M3zw0bs gHMmbool
393639900l Fo0se0 356396909000 S PIPIIOMO 3MOGEOE0IOO 3530060l SMLYIMDS
bool §i36930L dmbdo®mgdsls (p =0.043, r=0.023), sbo3lbs (p=0.003) s 3oLEHOM-9BMGBo O
983 dcob (p = 0.005) (Christiana Murakami,et al.,2011).

1984 $gwl M.M.MaxkcumoBckuii-b 9096 Bo@oMgdmwo 330930l dmbsizgdgdom,
Jum30gdol  gOMDBoMEo  IB0BYdS  godm3eobEs  godm3zwgmEms  4.6%-b  (
Maxcumosckuii 10.M.1984). 1981 {igeol, dmligmgdo 450mo33eogl 12-60 {ersdg sbszol
dmbobergmdol 1000-%g g o mdowody. s0dmBbs, ®Mmd 33c0g35d0 dmbsfioergoms 27.6%-
do 23H3090Ms 3O0EGOOL 961535M09lE0 Ho®IMIMIOL IB0D6JIYOO. 5350070JdO
0900093050650 4505bsfows:

1. 35mmmyomMo 33905-18%

2. beEEOLYIOO YBIJBH0-4.7%

3. 9HMH05-2.6%

4. 303m3¢5b05-2.3% (Kabenesa B.11.1981)

1967-1970 {iewgddo B.M. Camozmu-05 4000 5058056%g BodoMgdmmo  33e0930L
0565b3ov, 513365, MM 30 ersdg SL53MOMOZ3 XYMNRBIO FOOWMS 350IMEIMQO0IOO
(339909 QS 9OMD0s 500b03bgdM©s 08305M5. 89MGO0m FMHBOOL M Xymndo (35-
40 H9gr0) 03039 9935093900 o3M(39egdol Joh39bgergdo 16.5%-18.8%-b F9opa9bs.
05006 M3, 45-54 (erol sbs3MdIMOZ XyMBTO 300D 350MEMPOOO (339000 O
9OMD0S 2odm 33w gems 23-25%-1 509bodbs (Camozuu B.M. 1970).

Bobgomol LsdbGmgom 36:Mm306(30580, 30Ol FsasM0 Jumzowgdol LeeobgdMo s
9OMB0MEo IH0s6gd900L Tomso LobdoMg (5%-sb 85%-0g) 49dm3wobos 2012-
2013 §e0gd8o Bo@odgdmmo 33wg30L dmbo3939000m. 15330930 3t3Es30s IMO(3930S
187 85053538 @ 108 dJoewls, sb30L 39005300 21-sb 80 {ersdg 0bEHIM35w00m.
9OMD0Mo IB0s6YdOL Loddodg Fgxsligdmwo ogm tooth wear index“-oo (Smith B,
Knight ].1984). 508mbbs, ®md 295 ULs3zergzo ™dogd@owsb 214 obogol (72.5%)
Jmbs bLyew 30609 gOMo  gOHMDBoMEo BB  Fo0bE. bmerm 93039 gdol
439Dy oeowo  MHosbgzmdMogo 353969090 godmgzwobs 40 {ierols sbo3MdGm03
Xx353d0 (Wenjuan Yan .,et al.2014).
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1.7 begroligd®o gxgddo

bLemEolgdMo ©IRGIAHO - g 9M0OL 30Ol Juimzool sH0sbgds, GMIgwos
300bgds  BoGRobseMmo  MJowol  LsHP35MOL  J0EsdMmTo. sLJIO  3o0MEIMPOS
bdoM5 3000560©JdS BOMBEIMOO 300gdol s 3M)JIMWIMJIOL 3G90, JOMOMIIE
39UGH0OMEIOME0, 00300M9@ 35¢OEGH0bMMO 56 MOsMMHo FBOHOID. 30BDMs Mo
B056705L 593U ,LMEEOL” BMMTs, 596 FMIEObIMYMBL dolo Lobgefmgds3, bmerm
dOHBMEMP0MO©  JOMDBoMwo  ©EsH0sbgdol  Abasglos.  GHgMdobo  “Vemerolgdmo
©939JBH0” 3063905 o710 gMH s 1991 gl John O.-b Joge g98mdz9969dwe bGs@Eosdo,
LM ,LMEOLYOOHO IRIIBHO - 3000l FogsM0 JuM30WdOL IHOsBYOOL SO
3ologozsaos”  (Grippo, John O.1991). gl ULEsGH0s 0Ym 3063900, GMIYIS3
399053065 L OLYdMHO IRBIJHO, HMPMOE 3000l Fo9M0 JuM30wol sB0sbYdOL
sboo gmemds, Ao6Lb3z3900 JOMBOOLS O 35MMEMYOMMO (33900LYSD. SMLYIMBL
59096039 MO0 GOMPSIMIMOEbg0  MIME0s, 030l Tgbobgd ) LSS
M350 gdMwo Leerobgd®o ©gRgd@0, 30bsbJsMm-mMmsdol Lsbrg®mol Jzggzom mw
b9300. Hur-oll ogm6ool 0obsbdo, 90b0dbmwo @sH0sbgds ymzqgwmgol ¢3b3w9ds
dbmEmE 59 LEBOZOOL Bgs dosdmdo (Hur B., et al.2011). 0>33s, 6@ 500b0dbMU,
MOmd 9053500 33930l 990l  dobgzom  LemEEolgd®o  ©9RJJBHO  FgodEgds
M350 HBOIL IH0s6gdMwo 3000l ygol 69d0LdogH dosdmdo. dsdob, Mm@gbog
5OLgdMBOL dwogemo LEGHMILMWO FoMGdM, MM b dg@o LmEWOolYdMO BMOIoL ©Ix9gIEO
30060905 gMmby s 03539 3d0ol gHm Bgsdomby ( Borcic J.,et al.2005). Leagroligd®o
©IBRIJAO 30005M©IdS By, GOl sdmEg dolo bgsdoMo w30, 8330030 ©d
0H0635695, BrMAxIM-30309630M9g0M0. bLeEoLYdIOO ©IBIIGHOD IB0SBYds MBOM
bdoMo 23b3000s Bodmom s bobEsHdmen sls380. 053839000 L535M© 0IZ30500s.
Q55350930L  9BHOMEMP05 LHOMEIMMO EMIIEY 9O SMHOL  FoM339Mw0. DBMYogH MO
033093500 3L M353806090L  3000ol  JuMZ0W ™S  OLEMMBOSL,  A9B30MHMDYIML
UoFdeol dmabgergdgEo GHMIJEHOL ©99350gd900m, GBEMIM0bMWwo ©s (396G MMO
69®3wo  LobBHgdgool  oMM3939000. 8lY3g, 3000l HBYPIZ0MHDBY  KoaMOLOL

9999603196 B99mgdggdsl, GmEabsg Bgdgd0 FoIGHZ0MM30L 9y 30Ol
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g49wwol dosdmdo bgds dobsbdmol  3M0BAGOOL  IBMOTS30s  oF0dz0lL  Lobom
(808605830000 . 2004).

09MMH0NEs©  dMoLYBOYds, MMI  LemEoLgdmo  ©IRYIGHOL O™ 3dowob
Jum30ol EsHB0sBYdOL WImsm Fobgbo M5 Jdowo, sMIJ ©9F30L, dm3Id9ROL o
Fo90b @OML doegdol 3M5MIBIOIMO J9BHOWGdsS. GEHOMEMYOME BoJBMMGEL TGOl
960083b690m3560 syomo MFomsgl dOJuobdl (Tsiggos N., et al.2008). dobsbdsco,
39bLO3MPMgd0m  B0bIbJM-MWIdOL  Fosdmdo  dsbool  LEGHMYLL, o3 JozMm
dmGH9bomdgdol s 3doeol Jumgzowol s35M30L dobgbo bgds (Michael, JA et
al.,2009). 506086 ds 9935009050 TgbodErms 2sdmofjzoml, GmamMi 8oty bDmdols
©99399G0; 91939 0560 4306033060l dmEHgboemdsg (Bartlett, D.W. Shah, P. 2006).

©5535Q0900L  3MMAMIBOMGILMD 9o, bgds  ©gbGHobol  Jumzowol
H05690s, M53 990amddo 3e0bEgds 3000l Jumzowgdol 30396MmaMAbMdYMdO
3995603196, 09MmdMw ©s Jodo® 25900D0sbgdwgdbg.  LodMmEMmMmE 93 Y39eoxgMTd
990dgds  godmofi3omlb 330l sHB0sbgds s 3dowol  LomEbwolvbs®osbmdol
©5350Ma35 (Palamara J.E.A.,et al.,2006). 250mb53¢olbo 99dmbggzgdol aoMs, Mm3o
3000l 3525600 Jum30egdol  EIB0sBYOOL Lo 96 S©0gdo@gds 1 33-U, LoFoMmos
LeEOLYdOO  IRIJGHOL  83OBsWMBS. ©IRIIHOL  90YG6I-OLEIZMSE0s bgds
056599060m3g  gLOgGHOWOO  FoLogdom,  MMAMOOESS  3MIZMBoEoMmo  Lbsdggbo
9sLoengd0, 333mTgMH900 s B0bsoMbMAgemwo 39996¢3)0. LsdHMbIOM, 0M3egds, HMI
QB 960L  Bogwgdo 9EYMO©O  MLEOZMS300L G030 s 9d3L  Fomowo 0bgduo
69396300l ©sMM3930L, FoMYObI MO ID0sBYdOLS O B3O  35GOgLOL
900930 qd0Lsdo (Peaumans M, et al.,2007).

369350  33¢09300  IILBEGHMOS MM 39300M0L  9OLYIMDS LMEOLGdMO
©9939JAOL 3963056M905L,  9bEMIOOEMWO IMM39390Ld S BsMOLYIMHO K 0M 33Ol
obymbdEosl dmMob (Joseph A. Regezi, et al.,2016).

2016  fgol 0obmgmol  LsdbMgom-olagargem  LsbsdoMmMmBy 93bm3zM9d

303530590 BoBoMgdMmo 33930l d99a00m, 1000 50m33gmeo@sb 406-U
50960365 Lbgosbbgs Lobols 565350090 EsHB0sBYds. 5J9b MomMJdol MBIdGS©

3905b5fows  30Mm396¢ o 35839690 gd0 gMMBosLs s LMEoLYd® ©9RgEHDY -
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4.6% 5 5.3%. LEHIEGHOLEOZMNMS© 609369 M3zbs AoBLLIIZIOMPS WH535000JdOL
23936039¢9ds bdglols dobgz0m. BsdMMBdOMO LJglol HocrMToYgbeEgddo s5350Yd9d0L
39360390953 doomfos 45.06%-L, bmerm dgdmdoom bdgldo 29.19%-b. gHMboob
3990393 9GHOMEXMPOMEO RodBHMO™MS JmMob 30 360d3bgrmzs60 s@YOEO gMTM
0939  36MHMmOIBHoL My caode3ost  (15.1%)  (Mithra  N.,  Hegde, 2018).

1.8 56535Mm0gumeo (s®3mImdol  ©5350gdsMS Tglisderm 35300M0 MMYs6oBIOL
Lol3g0vI6 535009090036

3060l OMLS s JBOW M JBM30eGOOL JEAMTIMYMDIL MPOMYP63g MMHR60BIOL
D50  JaMIdMGMdOLS 5 BTBEIGdO 9350090930l BMEDY  AsboboEs3wb96.
3005 5653560090 FoMHIMIMOOL 953500 39B30MMYdsLS s M3 gbsby
QO  393@gbsl  9bgbl  MMR60DBIOL  FMEMMO  O35YIYOO. MOy 93EHMOM
9mb5(399900m, 300 361535MOJBME0 IB056gd9d0 BIoMo F0d0bsdgmdl obgmo
Q095350099900l BMbbY, HMAMMOEss 09305EH0BI0, M3065098030GIM0 569005, Modo@o,
0003000l ©)3050m0bMds s Bbgs (Cohen S.et al.,1976. Peter-Baron U. et al.,1980).

393-650wog30l 0935090900  bobosm©YdS 3oMoll  &Omdo  bdoMo
3560939LGH0MGd0m, dgBgbo TobsbdMHol gBgJBHJIOLS s MJosbsls Loboo. 3ol
5Q3LEGMOIdL Bucci-b doge Bo@o®mgdmeo 33¢0g30L dmbo3dgdoi. 33erg3sdo dmbsfowng
162 x563Gmgo 0bog00 HoMdmoaqbos L3MmbGHOHME™ XaMxl, boem dgmey
XAIBO  99O™05690s 72 3530963H90L  399F-bsfemsgol  LolEgdol 99350 9d0.

do0gdmo 99093990  8999abs0Ms  adsbsfors:  8obsbdmol  gxgd@Hgdo
3°903w0bs 3m3F-65fog0l 3smmenmaool ddmbg o309 20%-80, 35806, GrmgLss

Lo3MBBHOMEM ¥ART0 90935009l FoMTIMIMDOL 9350 Jo3M(39eJdS 56
509953H90Mms 5.6%-1 (Paolo Bucci., et al.2006).

056589000m39  BEAMISGHMEMY05d0, Fobgs3zs  Mobwglbo  3mA3mbogomeo
dsbogdom  939MBsEMdOLY,  353096GMs  AMTSMIMNZ05bMBS  Begbols  $TMZsMIEBOL
30BgBom 565350090 89350 JOJOOL  EOML  (9OMDos, LMEOLYIOO  ©IBRIJGO,
300mM5 35MMEMA0NOO0 (339005) SOEMY) 00300050 33H3090s. 50b0dbo dM{omdL
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http://www.jicdro.org/searchresult.asp?search=&author=Mithra+N+Hegde&journal=Y&but_search=Search&entries=10&pg=1&s=0

05960L J39d 3000l Jumzgowms ©Yd0bYMIEOBIE3O0L 3OM(3gL9d0L B0ODBIMYMBSL
RMbMMHO 55350090900l O™ (Jlayparnz B.M.1982).

300ms 961535009 935©JOJOL  FBoMOLYdOO  X0M33eol 536300l
OMM3935L53  M39300609d96.  MakcumoBckuii-ob  d09H  BoBIMOMwo 33930l
9mb5(39990b9 ©oyMHbMmdom, 3MToms 08 xXAMRL, OMIJGLMNSF 5O JmbIm FsMHOLYdIGO
X06M3300L 350 MY05, LWOLIIMO IRIJGHOL O 3DOMS F5PDMEMAOIOO (3390l
5050 35839690900 509869dMm©m (4.7%), BMOLYdIOHO K06M33w0L OLEBMBI300L
dgmbg 39890056 dgstmgdoom (13.2%) (Makcumorckuit 10.M. 1980).

@500y, OHMI 3005 3500MWMYPONOO (33909,  XIBIOMIE  30690Mb
3905Mm900m, MBOHM bIoMs© 33b30gds M9305G0BI0M 95350JdN 35309639000 (30%)
(Pemuszos C.M. 1989).

90bsbgmols  ogoto  Jumzogdol  sBosbgds  ghmbool  Lobom, bJoGs
509608690500 693MM B0 96MmMHgJlool s dergdool dmbyg 353096@&gdL. Roberts-ob
330930l 8mbs3gdgdom,  BgImowbodbmmo 9350900l 8Jmbg  35309bGHM
39933 930LsL, dmbsfomgms 35%-00 98m3zwobs 300w ms Laloliggbs Bgsdo®mols
9OMD0s, 31930l Jogamoglol 35539 4oM9dml d9dozo Bgdmddggdol dgwgase (Roberts
M. W et al., 1987).

dmwm  Hegddo  mMasbobdol 00 BmEMGO 93500909006,  MMIgdo3
9600369036500 8mgddggdl 300ms 961535(M09LMWI0 95350090JO0L 39630Ms6MdBY,
39bL53MPMGO0M godMmogm @S YIMOE®Y0s d0gdis Lalidglm x0M33egdol s5350Jd9dL.
960mM36M0bMwo @y Loldgbm X0M339d0L  350MEPMYPOJOOL OML, 961635M0YLMEO
55350090900l 3MM3EIbEGHWwo 563969090 F98gabooMmo godmoymMgds - 45.7% o
15.5% ([ poxcxkuna B.A.1995).

Lo0bEIMYLM 89Yax00 253M3e0bEs FGHBEOZIMODs  250M33930LL. beEPolgdGO
©9IB9JA0, JOMDOS @O JBOWMS  35DMEMAO0MNOO (3390 5©00bodbs MORIO MAIOH™
bdoMmo dgB3omEmqddo (21.7%), BsdoMmby d3bmzMgd Tmlobergmdsliomsb dgpstgdoom
(13.2%) (Ilycrosa E.H. 1989).

©53306390900 230P39690L, OHMI 56535609l FoMHTMTMOOL 935 JOSMS
Lobdotg 3565U369e0  Hergdol Asbdsgzermdsdo  8600369wm3bs  goobots.  STol
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3b50Ymxl OMlgmdo 53 9935J0sMS MRG® bdoMmo asdmgzmgbs (obs Hergdmsb
09056M900m.  53GHMOMS  SBOO0m, sMbodbMmo 53530060900 93N MY0YIMHO
306000930l 45995M9lgdsLS s BIMBMBOWOL 5539 Jgdslmsb (Heprobsrabckaa I11.M.1993.
Qemopo [0.A.1996). 530l ©sLSIBHIOEIOWS©, BoBoms 00 gjodms 450Mm33E939,
MHmdwgdoa 1996-1997 fargddo LHo3c0mdb9b L563®-39@9MOMOYOL
03Mmdoldgdymado 2sbsmqdol 535¢9d0s80. Ly Ggo®bs 512 dmbsfoerg 25-50
ol sb53MmdM03 X ART0. OEPO0DEs, GMI M3z gMms 74%-I 509b0TbgdMm©Im
300@0ob 353900 JLMm30gdol 56535009 FoMHTMIMDOL  s5350JOJd0.  9J9b,
Y39wsbHy domomo 3Mm39bdwo 35839690900 93mm3bms gBmbool dgdmbgglqdl -
47.2%. 99gsmgdom  bsgwgdo 360HmEgbd o 95B396909w0 Jmbos dsomewmyoméo
33990l 999mbgq3qgdl - 21.8%, bmerm Lmobgddo ©gxgddol Lobdomg 19.3%-b
509305. 30b56dM0L 3033w sB0s goBm3zwobs 2odm33wgmEms 4,3%-30, 3000l

REMOMDOL  39303gwgdol  3sbz9bgdgwo 3o Fbmwme 1%-U  smfg30s.
©9950b03bmwo 35ebobs© F0MMOMIOL 56535M0gLIO 9350 OJIOL (9 3J IO
BarBdmwmyom©®o gm@Iol 253039000l Fomawr 3mboizgdl. 1992 (gwl Aramosa - doge
BoBo®9dmeo 33930l dmboggdgdom  10%-sb  74%-0g 290BsM@S 3OO
365350096990 FoOHIMIMOOL 9350 JddMs MHOb30 Hobs Ferrgdmsb IgsMgdom. 5J9sb,
LEEOLYdMHO IRIIBHOL BOMmEYbMdOL 53969090 geygmds 2.3%-sb6 19.3%-3¢g,
350MWMQ0NMH0 (339000 18%-0ob 21.8%-80g ®@d 9goHmBogdo 2.6%-©sb 47.2%-0
(Aramosa T.A.1992).

300mMs  MOPOSGONNWO  ESB0BYdOLS s JodoMo 693OMBol 4oM©s, daem
fa0gddo  908m3obEs 3d0wms sHB0sbgds 9.§. ,»38309F9HME0” Bg3Bmbol Loboo,
o3 ©9393800900s B3gbl 396599MM39 YMRLmMb, 39MHdm 30 3M33099GHIOM D
96535550056 3mBomdol 85369 go3w9bslimsb. Mbsdg®mm3ag g3mdsdo, sligag, sOEY)
oy 00305m5© 3w0bEYds  Jdowms  Jumzowol  Gmdlowemo  b93OMmbo, OHMyme3
A™JLo3Mdsbools Lygowserm dggao (Sammy Noumbissi, 2015).

30



0530 2. 330930l Aslsogws s gomEgdo

2.1. ©m3m396&mM&0 565¢r0BoLs s oLiGMMomeo 33eg30l 3gom©o
©™399996GHM0 5bseoBols @y oLEGHMOOMWo 33930l BgoMmEO dMo(393s 1965-

2018 fergdols 9s6doBg  godmd399bgdme 3319390l 561535M0gLMIO S350,
3960M©, BEMMOMDOLs s Lsldgw Fysedo sOLYOMEO BEHMOOL 3mb396EMsE00L

2OH0YM3530060L,  303M3WIBONMHO  EsH0sbgdoL  FJmbg  3dowgdbg  39H0OgloL
39630056900l 5EdsMMOOL, S 51939 IEOL Joge MMOLYIWMBOL OML AoIGIBOE
903939 o JOMbo3ME ©55350JdgOLs O 303M3EsBOSL TGOl 353806MH0L SOBYOMDdOU,
LEEEOLYOMHO  IRIJHJOOLS @O JOMBOMWO IB056gdIOOL  2odm3zargbols Tglobgd.
399mygb9dm 0465 ¢G9O0l Fgomgdol FgomO, WMmXoLEH0IMMO Sbosewrobo s
B9LOYgdYE 0gbs 3GML3IIGYwo 333

33193505 M3gBHLMds SQILEGHMMGOL, Md, dgmag Lsm3Mbol dgmeg bobgzs®do,
95006 MHmgLsg 993-Ls s 93MMm30L MIgAHIL 394690830 oL s0fym Lolidgeo
Dgarol BEHMOH0MGds, 39M09LYO 935JOOL 2o3MEIEgds 89930MS. bmerm dgmiY
159939960l 90-056 fiergddo godmd399bgdmerds 331939935 03039 (33X FmMob
Q59ILEGHMES 1FgEHgLo LMLEO, brmwm Moy 99000b3939030 MYSMYMBOMO 3MMmYIWS(300.

sl 99993, M55  ¥}MYIM03 8533900  5©0dMsbobs  BBH™MOL  0mbgdol
39600mbGsGMEo  894560bdo, Gmamez 5dd-o, slg3g 93M™M30lL  »MdgBHgb  J3994bgddo
506960 3609396300 ©Mbolidogdgdo. 5©0bodbmo  MMbolidogdgdo doMmomMss©
390008503 9dm©s  Lsbdgwo ol BEHMO0Mgd0m, BEHMOOL J9d;339wo  3d0ob
35LH9d0Ls s BEHMOOL 9993390 939G gdol godmygbgdoom.

1965 {ierosb 2018 (ersdg godmd399bgdmeo 33c0g3900L doMmoms Lsdogdgwn
Dgotrml Fodmopgbs PubMed Central (PMC),Google Scholar, Hinari, ovd3s 91939

399mygbgdme ogm ResearchGate.net, Karger.com, Ada.org, onlinelibrary.wiley.com,

jdr.sagepub.com.

31



2.2 3e0b037)M0 33¢30
Georgian Water and Power (GWP)-ob dogé dmfmgdmo  obgm®dszool

0565535, d0EOLOL M0MbMEo Fobsfogds Lolidgero fgwol dofjmgdols dobgwozom
3900093050605:  3539-U0dMOMOML  MS0MbO  FoMOYPdS 930l BYMdOD, olsbo-
LodMMOL Ho0Mbo_bodymMHoL bgmdosh, brmwrm AIbo-b5ds¢sq30L Goombo_w®mds-
090l bgmd0osb. 599sb 259m0bstg 33¢930LmM30L FgoGmBs LHimMo gL Lsdo Msombo.

Lobdgo  Fywolb M50MbmMsMmGOlo  FgEoMgdolsls  BESGHOLEH0ZMODs 899 gdds
(Oneway ANOVA) gbogm, 6md gEmOob 30m63gbdMsgool  dobgwozom  3939-
LOdMODOML  Moomboll  Lsbdgwo  fysero  8600369wm3bs  goblbgogzgds  olsbo-
LodYMMOLS O AI60-65d5¢sg30L  Lobdgeo gwrolbash (P<0.05), bmerm olsbo-
LML BvoMboLy S FEb0-65d5¢s©g30L  Lolidgero  fysero Foldo  BEGHMMOL
(om©gbmdol  dobgzom  dbodzbgwrm@  Aolbgo3gds  9OHTsbgmolash  (P=0.1).
3 5b0-b5dsemog30l  Mdsbdo  BEHMMOL  3MBEgbGHME00l  Lodwmoem  dsh3969d9w0
Lobidgar Hgoerdo sdmBbs 0.09 + 0.002 dp/e, obobo-LsdameMol Gsombdo 0.11 +0.007
93/ 5 3539-BEdMMM ML GHoombTo 0.12 + 0.007 /.

33935do  dmbsffoerg oMMy TgMbgzol  LOBMIZWOE  IJOM  BEMMOL
306396300l MomMm©abmdM03z0 goblibgaggds Lolidger Hgsedo.

15330030 3M3S305 89aq0m©s 1400 LMol AmMUHogwroligsh, MMIwgdos
56MmI0Dgdmo JgoMBbgb Jowsd mdogroliol 3 Lbgoolbgs ¢dbol 12 LoxsGm
L3MEOEIH. 98M33W g ogm 733 IEIOOMOOMO @S 667 BsdMMdomO  Lgbob
Do00mBo9b90  sBo3MdMm030 XaMBom 12-15 fgwo. XyMBMOOOMOOL  TgMHbg3oL
LORMAZO Y™ XIBOE30L  ALMBEOM  MOYBOBsE3o0L Fogh  dmfmEadEo
360039003900, MH®IOL Msbsbdsss, 12 figro gl 9ol Lowyzgmglm  39MHoMmEO
365350090 535DV 3930 EIXO0L FgLsbfogs, 30650sb 53 3gHomolimgols
5dmbmeEos 4zges 399000030 3OO0 oS dgmMg s dgbsdg dmsMgdols. bmwm 15
Paools sbszol 3oMms dgbfagus Fobss@lmdMO35 30093 MBOM 36033690356l bols
33w9358 (WHO, 2013).
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3319350  Bo®emds  gob3oMmddme  0gm  0bgm®IoGmgdmEo  msbbImdom
LoR O™ B3MWOl OMYJBHMMOLS s 33eg3500 BIOMMEO MOMMYNo dmbfsgzerol
dbeM0qsb.

33e930L  39M0m©o  dmo3sgs 2014 ool 056300l »300b 58539  Herol
19dGH9006m0L ™399 39MH0MPU.

dmbfogargms 3060L WOML  IMZo0gMHgds 80dE0bsMIMd©S iMool 9gdodols
390069330, 35gLodoeM0 gobsmgdoly s 396G 0sEool BmbDBY, 306H0L ML Lo®3obs
©5 Dmbol 59mygbgoom (BHodo III gs8m33¢939). LEHMISEGHMEMAOMMO  bBHodmbo
PR TOl RN oT (e TON Abmywom  xsbs3zol m6560bBs300l dog6  dmfmgdmeo
360@G9M0m3900ms s BEGHIBIOEHJdom (M35 1, WHO, Oral Health Survey, 2013).

3393580  dmbsfoarg  mommgMmo  3060m3690s,  96535M09LBMEI0 5350
9GOMXMPO0MM0  BoJBHMMGdoL  009bEGH0R0E0MGd0L  FoBbom, 93L9dS  30Mb3HM,
OMdgo3 dmoEe3s 06x3m®mTs300L 309096900 bmEMTGIOL, 33900L boLOsMOLY
96003600690 s -LoLbEIdsMPIMS 93500JdJOOL Tqlobgd. 3020966 bmMIgddo
3996000056990 0ym 0bxzmMds300 300 q00l 25dmbgbgols Lobdo®ob,
UGMASGHMWMA6 30DOGOLS O BEMMHOMGOIMWO 30Ol 3sLEOL FMmbIsmgdol Fglobgd
(0b. 935 2). 3399000 bsllosmols 30mb3zgdo IM0Es3s 2oB0sbo  Loldgergdols s 85539
bowol  §3969000, 95939 1533900l dogdol  LobdoMol, sb93g NaF-ob @sdwg@EHgdol
3990ggbgd0l dglobgd 0bRMm®Ps300l. ©IBsBHJo0m godmzombmwmbo 0dbgb 03 JocMms
d0mdgd0, MMIGMS3 909603690Mm©om 303M3WHBOMEMO 9350090, LdEI9RMbem
LodIMO F0IEOBIMYMIPS 35303000 ©YYOMD, TmbEs 0bBMOTs300lL Fowgds Fomo
MmOLBYMIOL, F9IGHBOWO  93509d00L, Bos®M930 FIMBOIGMIOL s Yzgws 0d
RogdGHMM0L Fgbobgd, OHMIwgdoE 2obs30MmMdgd96 33w symBBols s sHsETMdOMdOL
3960m©do 3033 sD0MOO ©5350JO0L A96306MdIL (0b.63s 3).

REMMOABOL  Jgxslgds dmbs  TSIF  (300eol  Bgsdomol  obogduo
RO DoLsm30L) 0bgjuom (Horowitz HS, et al., 1989 ), ®m3genbsg od3b 9935L9d0L 7

Jm@0sbo G3ows.
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Jmms 0 - 80656dsmrBYg 56 5006086905 Fermmmbero EsBosbgds

gmems 1 - 30bsbJser®g 8906086gds dmmgmem §gMoL msdgdo, MMImgdos
dmoiogls 30656gMol LogMom Bgsdomol 9o dglsdgbg bs3engdl.

Jums 2 - ogoMo BermmOH@dmMEo @wsggdo Bsbl 30bsbdMol BgwpsdoMmol Lren
g0ty gm0 dglisdg®y.

Jms 3 - gm0 @sgdgdo 500bodbgds 3obsbdMmol BgpsdoMol mm dglisdgoby.

Jmms 4 - 30656JMol Bgs3omBg 500b0dbgds dmyzmmaemm-8mysgoligmm g3gMol

sdgdo.

Jems 5 - 306sbgMol Bgs3omBg 5006086905 990m3Mgvmo s MULHm®IsLFamHm
x3m®3dols I0bsbgmo.

Jmms 6 - 30bsbdsmBg Jg0bodbgds, HMaMm®E WsMM3z560 BMMIoL IB0sDYdgdO0,

3939

BEOODMO 5gdgdo.

Jums 7 - 3000l sbs@mdom®mo gm®ds Ig33eoros dslBy BEMmOGMBYEOo
©Mgd0l  3MLYdMBIOL @sdm. Tmdo ¢gsgoliggMo odgdo 33wsg dglsdBbg30s

30656760b Bgs3omBy.
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303m3sBool Fgloxsbgdws dmbs  LBoEdgMTsbol  3esllogolzsEool  godmygbgds,
Gdeol dobgz0ms3 399Mm0Ygmxs 303Mm3wwsBool 4 (o3o.

&odo 1 wodmzgsbo  gm®@Bs,  MHMIgoz  3w0obgds  MgMEO,
03030505 dMY30mom BgMHol  odgdoom.

&odo 11 090G0mm3zs60 RmOIs, GMIgwos 3eobgds  300ob
33003060L  Lbbgosbbgs  «dsbdo  Fgdmzstmyaryero
©939JGH0L Lsboo.

&odo 111 OVISOMWO  gmEDs,  MmIgwog  HeMImygbowos
bbgoolbgs Loe®dol s Logsbol dobsbdmol  gobogo
Bo©0®35390900L Lobboo.

Godo IV 3960990 gmemds, 3¢00bIds MINOO odgdol, WsGgdols
@S 9OMDB0gdol  dmbs3zwgmdom b ghmGMMEo
3OL9dMBOm.

96D IB0s6YOOL gz35L9ds Imbgs “Tooth wear index” LodwyoEgdoom.

Score | Surface Criteria
0 B/L/O/1 No loss of enamel surface characteristics.
C No loss of contour.
] B/L/O/1 Loos of enamel surface characteristics.
C Minimal loss of contour.
2 B/L/O Loss of enamel exposing dentine for less than one third of surface.
I Loss of enamel just exposing dentine.
(& Defect less than 1 mm deep.
3 B/L/O Loss of enamel exposing dentine for more than one third of surface.
I Loss of enamel and substantial loss of dentine.
C Defect less than 1-2 mm deep.
4 B/L/O 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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6rm3o 1.

Annex 1
@i&f} World Health Organization
mﬁj;’;mh Oral Health Assessment Form
Organization for Adults, 2013
Leave blank Year Wonth Dy Identiflcation Na Orig/Dupl Ewarminer
11} || || || [T ] || || | || || |-:.:l| ::hDDDD L] D |15} |'.5:-|j|j|'.?:|
General infermation: 58x 1=M. 2=F Date al Lirth Age in years

{HamE|

D (iE  {3s)

[

Fthnic grawp |37 |:||:| 28 Dther groug|ss |:||:| 0 Years in scheol |11||:||:|n:l;

Qecupation D (L1

Location Urban (1] Periurban {3} Bural [3) Duu.:

Community |geagraphical oeation) {3aj [ELA]
Drither data a7 L] Oiker data
Orther data i) DD-}h‘l Extra-oral examination

—
[T

Dentition sialus

Permanent teeth

Status
15 1/ 15 13 14 13 1z 11 21 ad 45 Fa 25 b A5 LB b= Sound
) 1= Lariin
Crevm (48] ]
T = Filled waicarien
. N , 3 = Fillesd, no cories
o 181l 17} 4 » Mhising dus B
ks
& = hisinyg For any
Crown (771 Y ANDEreT 50N
b o= Fraure sealand
Reol 93 |1CE) T = Flsed derzal
shfcroen
&8 47 45 &5 44 43 42 41 31 & 33 34 35 36 I 38 Abutment, weaeer,
Imglamt
E = Unevupbed
5 = Kot recorded
Periodaontal status (CP) Modified) Gingival bleeding
Scre
I T T O N T 0= Absance o condson
X . i = Presancs of cosditien
Bpeding 1109 N3 g e Togth eschaded
Wom Ttk Pl priseat
Focked  (1T% [y
Pocket
Blewdng (1410 158
Score
. 0 = Abwence of condition
Pockst  (157) 172!
= - ! 1 = Poaciet &5 mim
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A™JLo3MmbBo, MOLYYPMOOL OML A5IGIBOEo (3539 O JOMbOZMEO 9350gdq00,
569005. 585056, 655©M930 FAMB0SOMBOL, d306M9 firrbosbo B53330L s sboEIMdOEIMdOL
3960m@d0 3539305 066399430M0 ©535009dgd0L Tgliobgd.
394 GHMOME0 965e0Bol LOxd390BY IR0, HMI 5639F-30Mb3MTo OGO
0lYmO (33E9YO0, HMYMOOEFS, PBEOMIMO0bMWo s LsFderol dmdbgwgdgeo LoliEgdols
3500MMA0900, 33H0sbo s 39939 bogrols (3969008 BoMqds, 300gdol godmbgzols
LobdoMg s LEAMASGHMEWMAMD 30BOGHOL MOMEIEMBdS 303M3EsDBOOL Fob30mMMgdsDY
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560 5bgbl  LEAHIGOLEOIMMO  FB0TI30gEMZID  2ogegbsl.  ygzgaws  Fgdobggzsdo
Lobmmdol dsbggargdgaro dg@os 0.05-%g (P>0.05) (sbGowo N4).

3b®oo 4. 5639¢5-3000b356:80 56IYdMEO (33¢05JO0L 353egbs 303m3¢sbB0osbY

060m3M0bmwo
LobEgdol

30393900

Ls3dgrols

9dmdbgemgdgwo
Lolgdol

©2623939%0
bogobs {iggbols

8mbdsmgd0L LobJoty

39B0s6o Lslidgerol
dmbdogdol Lobdoty

95539 30M©1JGHgd0L
3mbds®gdol Lobdomy

3oomgdols
25dmbgbgols Llobdomy

30B0@0
UBHemdo@memamsb

ddmdgdol  doge  dggLgdmen

Chi-square
df
Sig.

Chi-square

df
Sig.

Chi-square
df

Sig.
Chi-square
df

Sig.
Chi-square
df

Sig.
Chi-square
df

Sig.
Chi-square
df

Sig.

41.554
3

.058

31.234

.064"

45.364

.051"
24.358

.053"bc
56.410

.077"p
5.134

.162b¢
7.618

.066"

9639¢0  3ombze®do  sOLYOMEO  (33XSIO0

LGOGHOLE0IMNME TMT3WS  MYAMGLOo SBseroBol Igomom.
35ME030 M990 5BsE0DO sMOL 3OMABMBOMmgdOL dgommo, HmIgwos od-

@93> 9390 fjmgdN@o ,©sdm30EIdEo” (BgLabfisgwwro) 3wl 608369 mdol
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d9Lobgd 3OIMABMBOL 953907930l LT gdsls IgMEg, 936900 HMYdMEO ,,8MM3009-
090", 33150 (3M90d@™MMOolL) 860d369wmdol Loggdzganbyg. dglisdsdols, Mgac9-
oo sBseobo 98wydbgds ,odMI0YOME™ S ,TM)30009dIE" (33¢5EIOL FmEMOl
393006, 53, 0930l dBOOZ, 0dwgzs JaMgom irrEIdMEo ,M9MLOOL AobEHMEgdOL*
39003960L LML ,MJAMIOOL obEMEGdS“ sfgOL 3530060l TMIOWIOME S
©50M9)3000939  (33Q5I0L  TMEOL.  0g)eolbdgds, MHmA gl 35380600  (ORO3Z0s.
d9L50530bS, M) 5T PobEHMEgdsTo 585 M) 0d 3MBE3MYG Mo Fgdmnbgzg3zolL (Mgl3mbegb-
Gob) ©s9MY30009090 (33000l 3603360 MdLL Bogligsdm, o8m3mM3w0m ©sMI0WY-
0o  (33wo©OoL  LadMHMabmbm  860d369emdsL 58 Fgdmbgzgzolomzol (Mgldmbogb-
Aobomzol).

052658  M93M9LoMwo  SBsoBoL  Fglodwgdmdgdo  FoMmEGH030  MHYMgLoYIEo
365¢00Bom 56O  Fgdmoxzdymgds: gl M3sbsL3bgwo  FbmermE  39Mdm  F9dmbggzes
96530 Md0M0  MHgaMgLoIeno  9BseoBols.  IMIZEMBOMO  MYMglowo  sbswobo
3399093l Bodwoegdsl  2odM3mM3oMm  ©IFM30JOM0  (GgLsbfogero) (33Ol
Lo3OMABMBM 360d36gEMds 5 gMmO (BHMYMOE JoMEGH030 Mmoo sBseroBol
0900b393500), 965990 M59Yb0dg 360g0dEH™MmOL Logdzgabyg, LimMgo gl Igmmo
3993049690 5639¢3)99-3000b35080 sGBGO0 (33¢05¢9d0L LolLEsEHODIEOOLIMZOU.

69309L00L 3mgR03096EL 890dwds III0MO b sMYmBomo Bodsbo 3Jmbegl.
09 590300090900  (33e5O0L  3Mm98B03096GH0  WIWYBOMOs, 85d0b 53  (33EPoEOL
96003690md0l  BMEOL  335WMBsHY 0BOYds  ITMIOEIONM  (33¢5©OL
960036900Md5(3. oOYMzomo 3m9n303096EH0L 999mbz935d0 ©TMY30GOJIO (33¢5O0L
360083690md0l OB 8m3yzgds ©sdM300 00 (33¢ool 3603369 mMdOl  Jargds.
B396 330930l 999900l dobg3z0m IEIdoMO Bodsbo 53l 8909y (33O IYOUL:
OIS GHMJbozmbo, MOLMEWMdIOL EOML Josdsbowo 8(3539 ©s JO™bozMwo
0bggdzog, 9bgdos, Bgodg  Hmbosbo 05303990 @O YB3 Mo  B5303900,
b dMmd0Wms 06639430900 993950093900. gl B0Tb3L, HMT 5©b0dbIO GodEHmEmgdoL
36003690md0l  BOEOL  F9gIAd©0  JUwsz  0HBMmEYds.  dgLodsdolo,  MYAMILOOL
309303096¢0 030935 ©3M30IOME (3300 DY 535 M) 03 3MYOO0JEGHMMOL Qo3w9gbol
39935b900L BsdwoegdsL, MEOMBE 08 30MHMBOM, 039 439td 3MYOOJGHMMO JOMNBsOGMO V& -
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09)0m SMHOL FoBMI0E0. A5L53JO0s, MM 5T 30MHMBOL HE3S FoE0sb OIS, 5T
3Gmdgdol  Imbsblbgws  Fgmegdmmos  MHgacmgbool  3mgxno3096G0 B (,093S),
mdol 3600369wmds 033wgds -1-sb +1-00g. gU 3M9B0E0gbGHO Slsbogl 396Mdm
3MO95(3050 ©TIMIO0II O TMY30IOJ (3350l FmMOL. 39MAM JMEMGE0S-
305 60d6s3L 9OH-9H»0 IM30009090 (3315©OL BgImJdnIdIl M0 YOE
33w5bY — 6sMRBO ©ITM3000939Wwo (3309 Yd0L BoJLoMGOo I60d3bgMdOL
306m090d0.  535bmobs3g, O3 MBOM  FoPow0s 5T TMYZ0EIOIWO  (33X5POL
3MOIW5305 65MBI6 ©sdMM30YOIE (33¢5©YIMD, B0 MBOM BSOS dolo 3Mmg-
3303095GH0L 93LMmEE Mo 3b0d3bgwmds.

5060950, M9aMILOOL 3MmgB03096E0 B ITMY30EIOIO  (33XOOL  493egbol
<60396LsEMM0  LoDMTos, 980@M™I sl MYMgbool  LBEHObIOGHMMO 39530309630
gy, Bijemdge LEHBEIOGHYWO 3mIBoEoI_GHIBO 0dE)3s ITMYZOWIOILO (WS-
@900l 890oMgdoL  LYFMOEIGOIL  —  ITMI0PIONMW  (33WOEDY  FomO  gogwgbols
dobgz0m. HMAMOE BOO0W0EIL BBL, 439esHg FoLIw0 IPIOOMO 3M9BO(3096GHO
5J3L MOLMEms  969gd0sby o EGMJuozmbL (f=0.502 B=0.445), LsobEHgMglem 50dMBbEs ol
39dH0, OH™MI MM gLoo  5bsoBol  A9TMYgbadoLLl  250M033900  VSMIYMBOMO
3M9803096G0L  9MLYdIMBS3  FbmwmE 9O (339D, BEGMISEGHMEMYMIb
(93O Mo 3000306 dJmbg 85303905 s 303Mm3oBoSL FMMOL  5IMBBLS
“15MYMBONO 30009300 353d0M0( f=-.033) (gbMHowo N5 ).
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3b®0o 5. ©s3M3000gdIMO (33¢5©JB0L go3egbs 303m3Esb0osbY

Std. Error
(Constant) -.682 .606 -1.125 .261
303m3woboo
Ldgbo -.080 .044 .040 1.843 .066
sbsgo .032 .020 .036 1.647 .100
OB GHmJlogmbo 1.091 .077 445 14.088 .000
OLYYLMBdOL EOHMY 232 .075 .082 3.115 .002
239¢sboo dfogg s
JOmbozmwo 0bxggdszos
mOLMEDs 96gdos .346 .093 502 3.716 .000
93oMghmbosbo 853930 .488 .084 173 5.794 .000
BooMg30 FAMBOIOHMDS 421 .086 .149 4.905 .000
(eegbsgwgwo
05393900)
sbsdmdoms 430 .075 149 5.740 .000
0bggdsonco
Q55350090900
bowob 396900l .010 .009 .025 1.133 .258
dmbdoMgds
25D0560 LELAgegdol -.008 .006 .033 -1.436 .152
dmbdsMgds
96m™3m0bmwo ©s -.023 .037 .014 -.607 544
Lo Fdeols Imdbgangdgeo
LolEgdob MmM393900
05539 30m©vdGHgdol -.026 .010 .058 -2.567 .011
dmbdoMgds
30%0@0 -.066 .044 -.033 -1.488 137
LEHMISGHMMAMD
300qgdol 35dmbgb. Lobd. .198 .258 .017 .768 443
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96390  30mbzsMdo  sMLGdIMo  dMbs39d900L  BEBIGHOLEH0IWMMI®  ©sFwYTsgz9d0l
0909290 ©50a0bs, MHMI  Bb3soLb3s  3M9bsBOWMmO  BodBHMOYO0, OMAMMO(35S
mOLMEDS  BHMJLogMmbBo, MOLYWMIOL EOML Jos@Bowo 3939 ©s JOMboIMero
0bgg9gdzogoo s 96gd0s  LEIGHOLEH03MOMs©  360d3bgEM39b  2o3xgbsl  SbgbL
30303oBool  496305609d5bg  (p=0.001). Bos@sMHGdMwo  godm33eg30L  F9gagdol
3b65¢r0Bol  dobgzom, ©s3dodgdmeo  BEIBsGHIWMEO  3gMoMm©Oom - MOLYIEMS
Amdbogmboom ©O05©YONME 3530305 MoMmEgbmds  Joworos  (n=363).  sbgom
0MIsMmYMB0m  O0SEYOMEY 3530305  29%-U  @odmm3obs  80bsbgMmol
3033sH0MH0 IH0s6gds (n=105). 33093530 BN 05393 YIMOZgLMdSTO,
39S ©IEIOLSE 96 SO0 MOLYIEXMIOL EOML  Bb3ssLbgs dsmMmeEm0gdo,
303m3WsHB0MOHO0 sDB0sbYds 498m3w0bs 8.5%-30. gol JogH MEOLMEMdOL O™
39053sbo 3(3539 s JOMbozMe 06939J3090L sYowo Jnbs Jgdmbgzgzsms 18%-do,
Jomqob  48%-L  509b08bs  B0bsbJOOL  9939M0IIMEEO 935S,  29blbgs39d0m
Lo3MbBHOMEM XyMndo sOLYdMEo FMbFo3eggdoligsb. XxsbdMmgwo Fdmdgdols doge
3oPgboe 053039080 303Mm3Wsbools 3OME9bEGHWMWds F5B396909wds  dosmfos  11%-b.
9mb5399900L dobg300m godmo339ms 51939 obgmo d60d3z69wM3560 GodBMEMmOL gog3wgbs
30303sBool  29630056M905BY, MMYMOOESS MO ms 969305, 192 4sdmgwgbowo
39000b3930006 168-b 396 gHmnzm©s d0b656dM0L 303m3sD0MMHO sB0sbgds (88%), Mo
36Mm390¢MWs© 93390600 50gdsBgds  x9BIGMg 353039000  gob3z0maMgdMm
303m3sBool HoEbgzmdmog d5B396909w L (7.7%) (ob. gbMowro N6).

96390  3JombgzoMdo  sOLYOIMWO  FMBEBHBIGIMMHO  BogEMOgdol  Fglfogerol
39009390, ©oA0bs, MMI dzocg (mbosbo do383900 o 85303900, GMIIdO3
LogmEbwol 30039 399330 bJoMs© 9350MdPBI6 godmoMBIMm©bab 303m3msbools
39630056900l BoOE0  SEBSMMIOM,  Foblbgsgzgdom  XxsbIGMMgWo  ¥5383900Lsb
(p=0.001) (ob. gbGowo N7).

WmRoLEGH0ZMNOO MIAOIBOMwo FMEIOm 91J3] WIILGHIOS  OIWIIONO
3M6O9s30M0 35300600  30bsbdMol  303m3sbosly s Lbgoolbgs 369 o
3LAHBIGHIMMO  RoJBHMOGOL TMEMOL. 3MOGo30s BAHIGOLINOMS© Ls®IMbms g39es
394 BH™EOOL dgdmbgggzsdo (p=0.001) (ob. gbMHoeo N8).
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36096535 ®0 33543930 ©5 303m3e3Bos

36gdoob gatndy 7.70%
d [):] doy 88%
0b6%39gE00b 336dy 11%

063339 @3 JOmbogwo 0bgydgon©o

©3335Q]

48%

)30

C"V'-’ill"'“‘f: mbol 3969dy 8.50%

('n(-")l_‘;“"_'](:w()\ 3¢ (l'):_] lj»(‘)‘f; mbo 29%
|

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

056595 8. 30965350 B5gdBMMYO0 S 303Mm3ErsD0Od

3500 6. 36965350 RB3dBHMMJd0 O 303D

369B5GHOMMHO BoJHMOPOO V95350 JINIX0 VIPIOOL 3033 sBos (%)

Mom©9bmds

mOLbMEos Gaglogmbo
105 (29%)

87(8.5)%

93230 > JHmbozyo
063943099600 55350090930
0o5b

118(48%)

90 (11%)

p=0.001

168 (88%)
75 (7.7%)

p=0.001
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3@ b@bs@ow®o 535dEHmMm9d0 s JobsbJmols

069900l 3a6ndy

033930 069930900

(5;_:;(‘)&])0 MED 3 0%) 0 3300 JA@O 0™
Bys Q (-):]:; 0 JIMO0 H™MOY

By @0 & Hmbosbo 9 33 '(fl:_i; 0

('fl(:; 0 (-"»::] Hmbosbo 33 i‘fl:_:; 0

3030m3@5b0d

4.30%
31%
6.20%
49%
7%
47%
10% 20% 30%  40% 50%

0530535 9. 3mbEBBoGMO BogBHMmMYPO0 ©d 30656gMH0L 303M3sB0os

3b60o 7. 300D 50 BogdGHMM9d0 s 30bs6JM0l 303Mm3¢rs%0s

3bEGbsGsmm©o
BodBH™MHId0
9306y Gmbosbo 353330
Qosb

265

BosgMg30 FdMBOOMDS

osb
565

8538300 0bggdEogdo
Qosb

26

353096H9d0L Hypoplastic

©502096md> Teeth (N,%)

124 (47 %)
70(7 %)

121 (49 %)
68 (6.2 %)

172 (31 %)
40 (4.3 %)

60%
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Gb®oo 8. 306gEs300)M0 3538060 3MgbsGom® s 3mLABBIGIMO BodBMMgdLS s
3033505k dmGob.

3dgdBHmO9d0 P value
OLMEs 0.001
Amgbogmdo

963939 > 0.001

0.640
J6mbogmmo
0bggdsogdo

dzodg Hmbosbo 0.001
853d30

6sscoMg30 0.001

00Mmd0s0MMdS

0538305 0689330900 0.001

33e930L  3030b65MHgMd0L  @OML  YMMHeE®Ids  doodzos 0d  BodBds, OMJ

303M3WsH00m  ©5935©JOMEY  35303m5  AMOZGLMBS 935 IOMWO  0y™m Y39
39009L0MSE. 950600 sgEOM BOBMIZEIOE  3MMGESEFOOO 35300M0L IYGOL
303m3oHBosLy o 39Mogbl  mEolL.  Fgg3pls Gobsbdmol  303m3wsbomemo
3H05690900L dJmbg 353339000 356MH0gLYICPO 553500 JOJOOL Yo3M(39egd3. §90gR)0TS
5b3965, ®MI 3000l 35M09lo MI0boMYds 03 300wgddo, MHMIGDYE SOLIIMIWS
56535009690 Ho®IMTMdOL ©IRIJGHO. 303Mm3EsBool dJmbyg 212 3539306 FbmEm
50 3500996l 56 509b0Tbs 35M0gLIO 9350 ds, 3530b, BmEgLyg 112 dgdmbggzsdo,
3000l 0bsbdMol  Bged3oOby  303Mm3WsBoMMHO BB ™Mb gPHIMS
39M0gLE0 53500 YO(3. JMOIIS30MM0 39380600 303M3WBOSLS s JoMOgLlL TmGol
LEHOGHOLE0IZMMs© LsMHIMBms (p=0.001 r=0.09) (ob. gbGogro NI).
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30303sP0s

[VALUE] M 5096006905
B 6 5096006995

(VALUE] [VALUE]

053535 10. 303Mm3e5BOOL §33M3EIXYdS

3933060 306564MH0l 303M3emsBoslis s
30000l 3oM09LL ol

M 3560nbom
B 35609bob g369dy

©053M305 11. 3538060 30bs6JMOL 303Mm3E5BOsLS s B0l 395Gl FmGol

3b®oo 9. 3538060 306564M0L 303m3aBosls s FdoErOl JoMogll FmMols

30303¢msbos (N; %)

5006036785 N=212 (15.2%) 3560gbom N=162 (76.6%)

39M0oglol 456989 N=50 (23.4%)

56 5006036985 N=1188 (84.8%) Pearson Correlation (r)=0.09
p=0.001
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3.4 garmOmMBob 393039 gds J. mdogrolsdo

33w930L  53m356900L  3sbsbds, Tgufageroe  0dbs  3dD0EEOL  56535M09gLYIEO
Q5535J0900L  253M3gEgds @5  0b3HIbLogMds  J.  MdoEroLOL  Loxstm  lgmeol
dmbfoggoms  3mbGH0bagbEdo. 12-15 {igwol  sbsgol  dmbfogargoms  dmMol  dmbs
REMMOMDME0 IH05HJ09dIOL S0 s 9™ Jgx3sLgds, MMIgEoa FoMdmgd
»LSIF“ 0bgdbol LsdsEgdom. FemmOHMBOL godm33w 930l 36033609wmzsb  sb3gdEL
0o608mo9bL figserdo gEH™MMOL d0bgMowmMmo d9dsagbermds. LHmMgo gl g™
L3Iz 1y33wg30  3MBEGH0YIbBHOL  TgMBg30L  3G0B303L. 306506 MBdOOLL
Loldgero  figoero  oghmgds Lodo  Lbgoolbgs bgmdosh, dJogsdol  MHsomboyero
3oboflogdsg  Lobdgwo  fywol  dofimgdol  dobgzom  dgdgabsoMos:  3539-
LSOOIl Govombo  FoyEIds 9630l bgmdosb,  obbo-LsdYMMHOL
500mb0_bsdamMmol  bgmdosb, bmwm  gwsbo-bsdswsgzol Msombo_mMds-egaol
bH9m00b. Fglodsdobs  godmzo3zzogm LHimGmg gb «dbgdo, Losg dmfogzwggdo
39000930 0965835MOMI00 2o@bsfiowbab: 3539 - LodmMmoem - 440, olsbo - Lodgym®o
- 476, 3e05bo - bodoenogzo - 483 (ob. sbGoeo N10).

L533¢ 930 3mb@GH0g39bGHoObL 35b3Homgds @s0mbgdob
dobggzom

36.00%

obsbo - |_\)ﬂa<'-'vf-"u‘)‘, 360 -
2 oy y i "
3939 - I."D‘(‘)*""](""O"D(‘;‘"‘"", 34.00% b)('_l.)(L“b(Q'Jg 0,34.50%
. C
32.00% 31.50%

34.00%

30.00%

3539 - bsdyGmasgm
olssbo - badgm®o

3@sbo - b3dsemsggo

©053M535 12. 15331930 3MmbEGH0ZIBEGHOL 39bsFogds

59



3bMoo 10 . b33e930 3mbGH03g6GHOL gobsfogrgds Msombgdols dobgwzom

50mbo 3539-b50MODOM™ 440 31.5%
0Lsb0-L5TQMM0 476 34.0%
3 ob0-bsdsgogzo 484 34.5%

3065056 BWMMOHMBOL  ob30msG9ds 300306  353806MT0s  LolAgE  fysendo
BGH™O0L  306396G5305LM5b, 33¢0g30L FoBBL  FoMdmoqbs Mdooliols Lsldgwo
Dgarol 999500996 mdol dgbfiogams, dsbdo FEHMOOL  JMBEIBGHME00L  goblsbrg®mols
dobboo.

Georgian Water and Power(GWP)-ol 08096 9dmfimgdmwo  0bgm®dssool
dobg30m, d0olL  Lsldgmo  fyseo  doghmgds Lsdo  Lbgsslbzs  bgmdosb
(5653300, Lodam®moby s OMTs-gErol bgmds). MdOWOLOL Ms0Mmbmeo obsfowgds
Lolidgero fyarol dofimgdol dobggzom 89dgabsoMos: 3539-LsdMODoWML Gs0mbo
0565200905 565330l HgMd0L, 0LsbO-LsdaMmMol Mosombo_LsdamMol bgmdosb, bmem
3 560-65d5e50930L Go0Mmbo_0Mds-gamol bgmodosb.

B39b0 06@96MqLOL Logsbl FoMdmopqbos Loldge {goedo sMOLYdIMEO BEMMOU,
OMaMOE3  BEMMOMDME0  ©93950Jd0L  godmdfizg30  9OHM-9HDO  GBHOMELMYOMOO
3394 BHMOOUL, 3m6396EHME00L goblsbEg®s, gliodsdolis, MmM0gbEH0MYds ImbEs dbmem
50b0dbye 9ergdghd) by.

GWP-ob  @odmGsGm®mosdo  bobdgemo  fgamolb  3mbGGmmemo  bméM09w0©qds
g4m39m30M9©.  FEHMOOL  3mbiEgbBH®ms3o0l  goblobezms  bgds  ombwGo
JO@AsGHMaMog3000_Dionex 1100, bomgom 3sem30w9dol 3mb3gb@EMogos 3olgds_s@Emadwme
93oboeo L3gdGHMmagEmoo _ICP_OES710.

O3 GWP-0b @sdm®5@GHm®mo)mds sbseroBds 3bsym, 2014 Ferols 0563600l
30056 B9d@gddmol ™399 3g9Mom@do Lsdo bbgssbbgs bgmdols Lsbdgwo fyswo
960356900L56 golibgz53wIdME BEHMMOL F9FoYIBMBOMm. 50b0dbMEo dmbs(3999d0L
UEHOGOLEHO0IMMO T390l Fggao (Oneway ANOVA) 050020605, ®mI g@mMob
306396@G®Ms3ool  dobgzom  3539-LsdMOMIEML  Ms0mbol  Lsbdgwo  figsero
UEAHOGHOLAGH03MM©  360dzbgeMzsbs  goblibgoggds (P=0,03) obobo-Lodymeols o
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3 560-b5d5eog930L Lolldgero ywoligsb. Post Hoc Test-ol byd)o0gd00m ©o@a0bs,
M3 0bYBO-LoAYMOOL Mo0MmboL Lolidge fgolis s W IBO-bosdssgzol Goombols
LobdgE  Pgol TmMOL  FEHMMOL  3MB3gbEGHMEooL  dobgzom  BEsGOLE03MM©
96003690m3560 Lbbgomds o6 godlotMqds (P=0,56), s0bodbmwo @sgom Lbsxdzwso
RBEMMOADOL  go3MiEgegdol  LobdoMol Fglfogersl  ®dowolol  Lsd bbgssbbgs
650mb3do (0borgo osaEsds 13).

BEH@O0L bsdmomm 3mbggb@®sgos

I oo9—0

2339 -bsdOmamnm obabo - bydgmGo am@sbo - Bsdsgmaygo

©053M335 13. EHMMoL 3mbEgbEG®Ms30s Mdoolol bsdo bgzslbgs Ms0Mbols Loldge
Pgoedo

GWP-ob 9mbs39090B9 ©0o9MH@bmdom, 2esbo-b5d5¢0s@g30L, olsbo-Lodymcmols
Q5 3539-L9dOMIEML Goombgdl Mol Lsbdger Fyserdo BEHMMOL 3mb3EIbEHMEooL
dobg30m LEIEHOLEH03YM© Lo®IMBM Lb3sMmds szoJloM©s (P<0.05).

00 d56d0, Lo LEbdg Hgowdo GEHMMOL 3MBEIBGHMIE0s 0YmM Y39sBY FoMoO
(3939-L50MODWM), IROJBOMES BLMMOMBOL  Fo3M39egdoL Fomoeo FsB39w9gdgwo
( 0.29%; n =4). BEMMOADBOL  2o3MEgLgdol dsb39690gmo 3 gdMEEMdEs Lobdge
09580 gEHMOoL 3mb3EgbEHME00l J9d;30609dLmMb gOME. 39MdMm, 0LEBO-LsTYMMOL
M50mbdo  9390gO0L  2o3MEggds T9oagbs 0.14%-U (n=2) bmem, AwsbO-
65d5@0@9g30L  M50MmbIo FEMOHMBOL 493039 gdol Lobdomg oym yz39wsHg SO
0.07%( n =1) (ob. gbGowo N11). ZerrmOHMBOL GH0MbMITMMOLO 2o36M3gEgds Fga3slis
One-way ANOVA, LSD post-hoc Lo@ol@oz«mo 8900m©gdol dobggom. domqdmeds
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090920005  oB39bs,  OMI  Qarobo-bodoogzo 3939-LOdMODOMl  dBOLASD

Q55350900L 93039 gdol FbM03 LESGHOLEH03MMs© 60d369wm3bs  2obLb3s3Nds
(P=0.0001). 96093690mzs60 Lbgomds xodloMmEgds 51939, 0bEBO-Lsdym®obs s 3939-

LSOMODIWML 9dbgdL dmMol (P=0.0001). bmerm, 4w@sbo-bsdssqgls s olsbo-

L5MOL MOl I60T369eM3z560 Lb3sMds 56 5©00b0dbyds.

33e930L 9909290000  IILEGHWM©s,  Gmd  LLLIger  Hgoedo

BGHMO0L

306396@G®M5305L5 O BEMMOMDBL TMMOL BMLEBHO 3MOHIJWOE0MO 35300600  SOLYOIMBL.

(R2=0.126)

RGO 353MEIYds H30Mmbgdols dobgwpzom

3539 - LOdMOMsEM,
0.29%

0bsbo - bLsdym®o,
0.14%

3L 6o -
6sdsgmoggzo, 0.07%

3 3.5

053505 14 BeEorMOMBOL §9303gEgds M0mbydoL dobgzom

gb®oo 11. gEmmol 3mb3gbGHME00L 353wgbs BEMOGMBHBY Mmdowolol Lbgswslibzs

Msombdo
6s00mbo BEHNOHOL REMOHMDO
3M6396GHMs305
3539-LSdNGHMEM 0.12 0.29% (R?=0.030)
0b560-bsdgMe0 0.11 0.14% (R?=2.318)
30 360-6535¢50930 0.09 0.07%(R?=0.002)
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33w930L 8909290000 LGOS, OMI BEYMOHMDBOL 45360 3IX9ds PMdOOLOL
dsLdGod00 9096 0.5%-U (n=7). sb53MdM030 X3MRBJd0L dobgE3000 FErmMmOHMBOL
393039 gds  d999gabs0Mms©  gosboflows: 12 farols  Lzmeols dmbHogargms
30630296300 ©99350gd0L 493039 gdsd Tgoaobs 0.28% (n=4), bmwam 15 Hrob
x3x8d0 0.22% (n =3)  sbLOIMOIMOZ30 XAMBRIOL TGOl  A5TM3wobEs  LHOFIMEM™
LEASGHOLEH03WMO Lb3gsMds (P<0.05) (0bowgm OsMds 15).

REMOADBOL  ogM39gds Lol dobg3zom T99YAbI0MS©  FoIbsHows:
0009MMd0m0  bdgbol HoedMBoPbEgddo osx0JlOMES s935JdoL 5 Fgdmbzgzs
(0.35 %), bmeem 3536300 Bglido 935Jd0L 25363053 dgo0bs 0.15% (n=2).

REOMDBOL 293M(391gds SLs30L
dobgz0m

‘\‘

12 figwo 15 figwo

©053M335 15. BEomm®OH@BOL gs3ME7Ergds ss30L dobgz00

REMmOMDBOL 3930 E9mgds bdglol
dobgzom

2.00%

1.50% 4‘
1.00% '

U e —

0.00%

9596MMd0m0 Glehleelplptelolotel

©053M595 16. geommOmbHol g93MEgmgds Ldglol dobgozom
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TSIF 0bgdboo gummeOmbmEo  300egdol  FgxoLgdoLsol, s©0dmPbos, ®MJ

390339 0539300 I3 gbmdsl  JobsbdMol  bgsdoMol  dbmem@  ghHm
99bs39Bg  509b0T6d MY MMM BJOOL  BEIMMOMDMWO  Wods,  Mv3Ybodg
d900b3935d0 sx30JLOMEs ROM 3dodg Lobol IB0sDYds, MO3E FmoEs3wS F0bsbdMol
B93060D)  IMmY3mmOMm-0mygogolaMm  gggMol  odgdol,  J9dR3mIMwo o
UBHOHILHOM 3GIoL obbJMOL sOLgdMAL.
59853900000 BoJBHMOME0 5650Bom, LBEIGHOLGHOIMNMIE  3MLBIBEM 3MOHIWS30MMO
39300600 ©x30JLOMES BWNMOMDBLS s 9639BO-30M35M 0 HOLGIM  olg;m
33508 dmOol, OHMYMOOEs9: bowob (3969000, goBosbo Labdgargdols s 85939
360 3HJool  Imbocnds, 9b™m3Mobmwo s BsFdwol dmdbgargdgwo LobEgdol
©oMM393900, 300gooL  godmbgbgzols s  LEHMIdEGHMEMYMsb 30BoGHoL  LobdoMy.
3HO0wob Boomws BBL, MHMI yzgws sOLYOM Fgdmbgzglzsdo  BEsEHOLEGH03MOO
LobMMdOL dsbgz96909eo dg@os 0.05-g (P>0.05) (ob. sbMowro N12).

3500 12 . 3530000 BogEHMMIOOL 3538060 BEYMOMDMD.

BMmOHMBO
boob §396950L Chi-square 1.274
Bmbd>6r50s df 3
Sig. 735
39D0560 bELAgEgdOL Chi-square 476
Bmbdsdgds df 2
Sig. .788
95539 36@9dEH90d0L Chi-square 2.577
BmbB>6505 df 4
Sig. .631aP
96m 36060 @9 Chi-square 7.508
L5 3ol Imdbyegdgero df 3
LolLEgdob MmM393900 Sig. 057¢
3d0e9d0bL 3odmbgbgol Chi-square .934
Lobdoty df 3
Sig. .817ab
30030 Chi-square 143
LG ™AsGHMEMYMNS6 df 1
Sig. .705
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9639¢9-300b30MT0  sMLYIMO  33eoEId0l Mmoo sbaseoBom
599853990l 89939, IR0, O®MI FWNMOMDBO  EIPJO0D  I3MOYIWH(30O
393006805  gGHMO®oL 9993390 300l 35L3HJOol godmygbgdsl, NaF-ob Fodeg@gdol
9009055 s LOELAYE Hyowdo BEHMOOL 3Mb3EIBEHMIE0LMB.

©3m30QPVI  33WOEIOL  BmMol  y3gwsby  Bowswo MYy YLoYEo
3095803096¢0L 35639690000 dodmoMbs NaF-ol ¢sdwg@gdol domqds (B =0.494,P=0.000)
(ob. gbGoero N13)

3bOoo 13 . G5aMmg0vE0 565¢r0BO (33¢5EIBLS S FEPMMOMDBL Feaols

Model Unstandardized Standardized t
Coefficients Coefficients Sig.
B Std. Error Beta
1 | (Constant) .358 .080 4.491 .000
BGH™O0L -2.216 .758 .067 | -2.921 .004
39933900Mds
PByoedo (By/ew)
BGHMOOL 488 .023 494 | 21.361 .000
99933920
VRNV
RGHMOHO0OHOME0 .052 .022 .056 | 2.420 .016
3000l 3B

3.5 ghmBool 53M39egds MdoErolols JsLdEHSd0m

B3960 33wg30L  FoDBobl, 303Mm3sBools s BEMMOHMBOL  Qo3MEJLYOLMD
905, 5939 HoMMOYI6S gOMBOOL 2o3M3gwgdol dglfogwrs s gEHOMEMYOWEmO
39dBHMMGOoL  009bGH0R0EMGds. 3309308 T99gdds boym, M3 1400
3993390 0530300096 gOHMmbos 909b0dbgdms 36 Tomysbl (2.6%). 12 Farol

Sb53MIM03 X3MBJIo 3503393 0dbs 1122 dmbfiogerg (80.2%), bmeom 15 ferols
3b53MdM03 X3MRdo 277 Imbfogewg(19.8%). 12 fierol 353d3ms 3mbE0a9bGHT0 ghmBool
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3936339905 895009605 2%-U (28 353d30), 15 Herob sbo3mdMm0g xamx3do 3o 0.6%-b (8
053030). 9OHMDBO0® 53500 dmbfogzwgms MAg@glbo fowo dmpoms 12 fierols
Sb53MdM03 X a5DY (80%).

653 9995905 Lgglol dobg300 95350700L 4930 (3ggdol LobdoMmqgls, dmbszgdgdo
3900093650650 2B I: 89350 JOMWMS TYEHIBMdS 0y FEIOOMOOMO LJglol
(n=22; 63%), beagwrm 35dOMdom bglido gHMBos 509b0dbs Fbmeme 14 d53d3L (37%).

LEAHOGHOLEOIMOO TMT53900L TJIPRO ORODEs, MM sbs3oLs @S Lglol
d0bg30m, 55350Jd0L 493039 gdol FbM03z LG EHOLEH03MMs© 3608369wmMm3560 Lbgomds
56 5x30g4LoMYdWS (p> 0.05) (ob. sbGowo N14).

gb®owo 14. gHMBooL 93037 gds J.0030¢olols IslsdBHodom Lgglols s SLs3oL

dobggzom

37%

63%

80%

20%

91O®Doob 2530390 9gds J.0doobols dsbd@sdoom bfgbol
dobggzom

B 3y0BHmdomo B A)EMHeadomo

0536535 17.1. gBrcaBool 35360 39¢9ds J.0dogroliols dslid@sdoo lsgglols dobgz00
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9O@Doob 3530390 9ds J.0doerobol dsbdEHsdom sbszol

dobggzom

" 12fwo = 15fpwo

053505 17.2. 90000l 3530396905 J.0080¢roliol AslsdBodom sbszol dobgwpgzoom

B39bL Tdoge Tglfogwoe UL3mol dmbfogwrgoms  3mbEoaab@do, gohmbBormo
5H05690900 3doms Bslioliggbs @s 9bolizgbs Bgs3oMHBY 56 godmzwrgbows. MdgEglo
fowo ©sB0osbgdols dmom®s  Fobsbgmol 39LEH0dMME BgI30MHDY. o3 Tggbgds
300egdl, 9eMmBoL 296300560930l LobJoMo FodmoMbs LoFMgEgdols s 9dzqdoL
X3RO0, bowm  gohmbool dbmem  ©IHYgdomo  LEHsool  BMmMIgdo  Fgobodbs
3699Me5M900Ls S IMEs®Mgdol Josdmdo.  9gOHMBool dmbg 3539305 MBgELMBSL,
3H05b6gd0L  3gMS  250Mm3E0bem  gho b 95MIgBHIL MmO 300Dy,  Lows3
93590 3OHAbMOYMBILS S $H3030¢0L 96O BoMm©bb.

IJOHIDBOOL 2030(3EJIGOS

1.3 - Bad=)roragnm obabo - Bada oo a oo abo - Badaeoaconzo
{1 [, - [4) O = s — S )

o3%] 04| [95%]

] %] @] =] (=] [

Rlelale] 300000 o0 30000

©053M335 18. gHMB0oom sB0sbYdIME Jdoms 3MmE3gbG Mo sB3969d9¢0
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36390  3ombzsmdo  sOLYdMEO (33¢05J00L LBSEGOLE03MMs© 360d3bgem3zs60
3930965 9BDooL 256301560905Bg OLEHIMS MYAMILOO sbsEIODBOL Fgomm©Om.
50dmBbY, HMA 0bYMO (33EJI0, MMAMOOESS 855939 3G EHYOOL, borol 396900l
5 39H0sbo Lslidgegdol dmbds®ds IO 3MEMYES305d0s J0bsbdMol gMmbomen
3H05690505b (p<0.05). 535L5b, MYMILOOL 3:9RB0(3096GHOL Fomso sb3z96909w0 s
95Jb0doE MO  FosbErmgdmwo 1 603bMEmsb  5©0gbodbs  QoBosbo  Loldgargdols
9dmbdoMgdol 33woL (f=0.516), d90ga0s bowol §396930L dmbIsMgds( P= . 496) s
dmeml 37539 B3390l dowgds P=(0.325). GgaMgbomwo sbseoBol  godmygbgdolisl
39903395 51939 M9MYMR0MO 3M9B030J0EHOL sOBYOMBdIE TBMWME GO (33¢SMD.
30090l M9 sEs@ 39dMmbgbgolis s gMHMBOSLS FmMOL 50BMABES “YoMYMB0mO
3MOHges30Mo 3538060 (B=-.033)(sbGowo N15). 653 d99bgds 9639@° Jombgo®do
3OLgdME b3y  BodBHmEmqdL, domo  LEsEGHoLE03MMs©  8608369wm3s60  gogwgbols
3OLgdMds gOMDOOL 49630056M9dsDY 96 RO0JLOMYOMEs, LEBEMMOOL 3Mmgn03E0bGHO
9o0oe0s 0.05-%9 (p>0.05).

gbGoo 15. 56393 300bgz5(30 sGLYGdMO (3305 gd0L 393egbs gHmBool
39630056905%9

B Std. Error

1 (Constant) .358 .080 4491 | .000
05539 3Om©ddgdo | -1.216 .074 .325 -1.421  0.018
2990060 LLAgErgdo | 234 .027 516 2351 | 0.023

boob 39690 .052 .028 .496 2520 0.021
300@9B0L 123 .025 -.033 2.344 | 0.002
OIBILOYo
250mbgbgs

3b®00o 16. 5639¢3)9-3000b35630 SOLYGdXIEO (33¢0IDOL 393¢gbs gBmbools
39630006905b9
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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. .1572b
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 LeEoligdMO IRIJBHOL FIZOFIYDS

B39BL oM FglHogEP0E0 56535M0gLO 535000930 D, bs3wgdo LobdoMHom
3w0bgds LeEoLgdMMo IR dE0. 1400 250m33WgMeEo 353330096 030 500boTdbgds
dbmwm 11 domysbdo (0.8%). bglbol dobgz00 LemEligdMo IBIIGHO J9IBsFow s
090009305065 55350900l  Fgdmbggzoms 45% dmEomEs 8EIOMIOmMO  LJglob
006096 gdbg (n=5), bemem 55% Fs3OMI0NDBY (n=6). G5z Tggbgds SLogL, 12
Paools sbo3mdeMmog 3mbGHoygbBHTdo dolids gog3MEwgdsd dgoaobs 25%( n=3), 15 ol
2b53mMdM03 X 3MRT0-75%(n=8). LGsEoLEBH0IMMo© 3608369gwMm3560 LBZsMBdS 935l
393639 gdol  dbMog bdgbobs s sbO3MOMO30  XaRJOoL  dobgzom 96
©55304LoMgdMs (P>0.05) (ob. sbGowo N17, osg®sds N19.1, osgMsds N19.2).

69



beEPolgdHO EIBIIGHOL
2930390905 Lglols Jobgzom

B ddhmdomo

B d)O®™domo

©053M3595 19.1. Leewoligd®o IRIJHOL 393 E3gEgds Jglol dobggom

Leeoligdeo gR9gIBHOL 2o3MEggds sids 30l
dobgozom

=12 figewo
=15 o

053595 19.2. Leagrolgd®mo EIBIIEOL 393MEIXYdS Sbd30L Jobgz00m
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gb®oo 17. Lmerolgd®o IBIJGHOL 3930 EIMgds sbsgols s bfglol dobgogzom

6 55%
5 45%
sl553MdMOZ0 3 25%
XdJ30 8 75%

WO GIOSGHMOIEO dmbo3qdgdols dobgzom,  LemEolgdGOO ©989JAHOL
3963000560900 Fglsderm 9GOMEMA0MEO  BoJBHMOGds©  doBbgwos  byFdEols
93699090 s 96M3M0bmEo LolEgdol IMM393900. MMA3s B3gbo Imbs3gdgdols
UAHOIGHOLAHO0ZWMOO 93 To3900L  TJIROP, WOIY0bS, ™I ©99m50bodbmwo
39dBHMMG00  LeEolgdMo ©IRIJBHOL  3963006MdsDY 603369 M3zsb  gogrgbsls v6
5bgbs(P>0.05) 30OLMbOL 3MOgEsgoom s639@s  30mbgeMdo 39MHEIO® SOBYdME
330E®Mob 3960 IMbEs 3MOGE30OHO  35300MH0L  OILEHIMYDS, Fglodsdolo 396
dmbgMbs  M9aMgboo  9bsoBol  BoGHIMGDSE. (393IMNWO  BoJBHMMgdol
©90mdd9gd00  LeMEEOLYdIOO  ©IBIJAHOL  2odM30bgdOLs o Q55939009d0L 56
36OLgdMdOL  MHobgzmdMmogo 358396909000  LEHOGOLGHOIMMOE 6O  49BLLLb33YIdM®Y
9603569000L956.(0b. gbMHowo N18).
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3963000509059

Chi-square
df

Sig.
Chi-square
df

Sig.
Chi-square
df

Sig.
Chi-square
df

Sig.
Chi-square
df

Sig.
Chi-square
df

Sig.
Chi-square
df

Sig.
Chi-square
df

Sig.

.987

.8042
.287

.866
162

.9972b
9.423

.0452b"

1.213

271
1.999

157
.022

.882
.079

779250



0530 4. 3o0gdeo d909agd0lL 35bbogrgs s 5b5¢r0Bo

B3960 3309308 5356 F0BIBL HoMTMoAI6s 96535009l 9350 YOOOU,
3960m@, 303Mm3EsDBool, FBEMMOMDOL, goMmDools @ LMEOoLdMHO  ©IBYIEHOL
39630056900 F9E03M-dOMWMYPOIMH0 @S  LMEOIWIM-303096)M0  BodGHMGOYOOL
53965 @5 Bom0  253MEIEgo0L  LOBJOMOL  2odm3zegbs. dMem  smfergMegdols
3963530mdsd0  333g35Mms  MIgBHILMds  5B0TbI3L  9EI639MOLYMEO 935000 JIOL
953)9%0L 39b9305L. AMBEOM X bH330L  MMPBOBoEOOL FMbs3zggd0m d0bsbJGMOL
3H056905 3033 sBool Lobom HAoMos 6300569050 §3996gd0L dmMLsbergmdsdo.
bmEosw)® - 93mbmdozméo 09y 1sdgEoEobm  Bod@BMMmgdo I Q553500900b
33m©OI0MGd5do  Jgodegds  omdzsl, MM 49M339Mfows  3609369wm356 Gl
SbEOM9d9b (xIm 1986).

B3gb Bogc @odm33wgMEo mdoobol  12-15 ol L3mewols dmbfsgzargoms
306302963056 21.4%-b 50960865 56535009690 FoHTIMIMDOL ©9535009ds. YGHILO
fowo ©sH0sbgdols 30 8mEoMmEs 303M3WsBoH Jd0wgdbg _ 15.2%. 599096, GHodo 1
500603693Ms 259M 3309 05393ms 7.6%-00,(n=106) , Hodo II - 3.8%-3o(n=53), G030
III- 2.3%-80(n=32) s &odo IV -1.5%-80( n=21). %, bmwm ©bsO®BIb ©s93509093b9
360m396@¢ WMo 8sB396909w0  899gabo0Mms@  goobsflows: urmmedmbo - 2.8 %,
9Ombos - 2.6 % s LeOEOLYdOO ©IBRIJAHO - 0.8 %. OMAMOE F9JHJd0E BBl
Y39wsBy  3o3M39IwgdYo  50dmBbs  303Mm3obBooll  30M39wo G030, OGMIYEoE3
3obbIMOL  5gm356 MO s 3606 ds YN0, 03305005 FMYZ0MW M BgOOL
090053562 Mwo  LEBEO3OOL dJmbg  wodgdom  3dowol  FobsbdMol  Bgwosdomby.
Sb3MIMO30  XaRJOoL  Jobgz00  obLbgezdMEo  5©dMPBEs  303Mm3wsbools
393M39gdol  LobdoMyg. 12 ool 353035 SLO3MdMOZ3  XAMRTO 9350V I0S
3993 0bqs 132 35393L, M3 390M33Wgms 9.7%- (o®mdmoygbl. boagom 15 ol
Sb3MIM0Z  XaMRTo  ©99350gds  509bodbs 80 053936 (5.7%). d9g9agd0L
UEAHOGHOLEGH03MMI®  93To3900L JgEIROE B0MYdMEds F9ga0ds 3bsym  3doEol
952560 Jbm30e900L 303M3WsH0MHO IH0BIOOL TgEO© 93O EIYdS BEIOOMBOMO
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Udgbob HoemdmBoqbergddo - 116 (55%), 300069 F5dOMBoMO bgboliols dsgdzgddo - 96
(45%) .

Lo0bEIMGM  5©0IMBBEs  56393)5-3000bgsMT0  vMBYdMOo  FMbo3gdgdol 3938060
30303oHBool 4963000560935 sb.  LM305E-304096900 MOLIOL BoJGMMIILS
90b656gm0lL  303Mm3WsBoME  ©sD0sbgdl ML 96 490M03ZIMS  3MOGESFOYOIO
39300600 5OLYGdMDs. RBOJBHMOME0 5b5E0BOL LyKIZgDY oAb, BMT 56399~
300b3z500 5MIYOIO 0LYMO (F3ESEYO0, MMAMMOB3Y, JvEOMIObMWo s BoFdol
9369 qd9geo LBoLEBHIIOL 3500MEMP0Jd0, F3B0SBO s 3539 bowrol ()396900l dowgds,
300gdol  59mbg3zol  LobdoGmg o  BEHMISGHMEMaMIb  30DoGHOL  BOMm©gbMds
30303 5D0ool 3963000060905D7 56 HIBL LEIEHOLEH03MOMs© 6083690 M356 o3egbsL.
439ws 498mbgq35d0 Lobmmdol dsBzgwgdgwo dg@os 0.05-%g (P>0.05).

L3Ol dMbfogergoms 3mb30agbET0 498Mm3wWgboo 303Mm3WsBool J9gdmbggzsms
bsfowo 306H9moMgds 301965 M o 3MLEBHBGIWMG BodGHrmMgdmsb. bbgsalibgs
369bsGomMTs BogBHMMNOTs, MHMPMMOES MOLMEMS GHMJbo3zmbo, MOLWWMBOL O™
3ooBsbowo (3939 ©5 JOHMbozmwo 0b6x9d30900 ©@s 96gdos  LBHEOLEG0IMMO©
36038369c0m3560 253c9bs IMobobs 303Mm3sBo0l gobgomadgds®y (p=0.001).

3bGHBOGHIWMOHO  BodBHmMgool glfogerol 99gyo®, ©sR0bEs, GMI dzocy
Pmbosbo, 65500M93500 35O 15303900 S 05383900, MMAEdoi3 Logmabaol
30639 1399030 BJoMO> 93500696 2odmoMbgMm©bab 3033w B0l gobgzomsmgdols
3oPIW0 5EBSMNMOOM, Poblibzeggd00m % sbIMMgEo d5303900Loys6 (p=0.001).

Lo393bogHM  659OMTGOT0 FoMICIMPSS YO3M(39eJdYO FMBBEYds, 0ol Jgbobgd,
603 bbgoolbgs 3M9bsdowmrmMo s 3mbGHbosGow®o  gsd@mmgdo 860d3bgumzsb
39309bsl  sbgbgb  3dool  Foao®mo  Jumz0Egdol  9MS39MOGLIO  IB0SBYdGOOL
396300569059, 3960dM, 303Mm3WsD0sDY, MILOE SLEHYIMGOL AMmBEoMm JsLIEHIdOM
59458009 Bo@9M9do 33e930L 890929003. B3960 Fggagool dbgoglo, Mackay dobo
2005 §erob 65MM™Ido domomgdl, 306 §mbosbo 85393990l Hobolifotrgobfymdsls
303m3sBooby s d90amddo  3oGoglol  gobgzoms®mgdols  dodsMm s  0drg3s
93009653056 oo 3MT030  ©9330603900Ld @S 3MBBHOMEIOL  Jglobgd,  Momo
90608850009 99930609l ©53500909d0L  49B30maMgdol  Mobzo (Mackay TD. 2005).

74



Seow WK-ob 6536030 @obG«mos 0dols, MM, bBo5©MI39©0  ©IdIPOIIM
9306090mb0sb  85303ms  3MmbGH0RIBGHTo F90b0dbgds FobsbdMol dogoMo  Juimzogdol
5B056905m5 2odm3zmgboll Foworo MHoibgzmdMmogzo 363969090, brn®mdswrm®mo [fmbols
5 MOLBMEMOOL BODOMELWMAOIOHO 5O IBSIOE0 353d3900L5356 2sblb3939d0m
( Seow WK,1987).

3030m3oBool 250393  9AHOMWMYPONOH  BoJBHMMHGIL  FmGol  ghHm-9gOHm
36003690m3560 5000 MFoMogl  MmOLMms 9659g30sl, HMIol EsliEGmos Ford-ob
2009 §eoobls 659G:m3do domgdyero dmbsiqdgdog ( Ford D, et al.,2009).

05dH9M0Mo @S 3000 06x39J30900, OMAMOOEsS  LYTIMEg  2BJOOL
06939930900, MmBHoG0 ©s Bgs LELMBbmMJo 2HBIOOL 935 YdJOO H39300MYOVIC0S
303m3sBool  gob300509d5LMsb.  303mJuool  BmbbY  sOLYGdMEO MO
A™MJLogmbBLs s 30Ol Fo9M0 JuM300lL 303M3EsDBOMMO  IBOsBYdL FmOoL
39930605 F0OM 3069300 3538060 ( Yoshiyuki Fet al.,1981).

dbmemo 33GHMOMs  I30609 X3RO0  B0omgdL, MOMI 96 SMLYdIMOL
LAoGOLEH03MM 360d369eM3560 3MMGEsE30IMO 3530600 Bo5EMY39© WIBSYOICP
5 93069 [™b05b 85333900, 569805L5 s F0bs6JMHOL 303M3oBOSL dmMoL ( Beentjes VE,
et al.,2002). 2007 §geb Franko-U dog® 250md399659d9cmo BEs@Gool dmbsggdgdom, o6
QLGOS LASGHOLE03MOS© LSOFINbm 3530600 3000l  BsasM0  Juimzowgdols
56535009 EIB0BYOLY @S Olge 30MYDsEIWMO BoJEGHMMGIL FMGOL, OMYMOOEGSS
903939 @o JOMbogmwo  0bxgds09d0,  LgxnLobo s  9BEGH0dOMEH03900L BoMYdS
OLIEMd0L J08E0bsMYMmdoL ™l (Franco K, et al.,2007).

33e930L  3030bsMHgMdoL  @OML  YMMeE®Ids  doodgos 0d  BodBHds, OMJ
303M3sH00m  535JOIM 3530395 MIMOZGLMBS 5939 IJOMNO  0Ym  dS939
39009bomsE.  90bodbMwo BoJBHO g™  BoRWMAZEWOE  JMEOIESEFOIO0  35300MOL
503965L 303M35D0sLd s 3oMOIBL FMOOL.  S©0bodbMwo 35380600l OILEMMGdOL
dobbom, Fgusbs dobsbdMol  303m3sboMmO  IB0sDYdYdOL Jmbg  d538390d0
390090 939JOJOOL  293MEIXI0SE.  33¢g30L 9P m-gbmo  36033bgcrmgzsbo
390920 509mBbs ob, ®MI 300l 35(0gLo EMIoboMmgdEs 08 Jd0gddo, MHMIGEO3
31939 ©HB0sbIdMo  0ym  303Mm3WsBoom.  303M3EsBool dJmbg 212 d539300056
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dbmem@ 50 Fomobl 96 509bodbs 39M0glIero 99350 ds, 350b, MMmEgLyg 112
d900bg935d0, 300@0olL  B0bsbdmol BgsdomBY 303Mm3sBoMOO  sD0BYdL 356
9ODMES  39MH0GLIO 535053 39300M0  FobsbdMol 303M3EsBosLE S 39MOgLL
dm6H0b LEAHSGHOLEHOIMMIE Lo®(ambms (p=0.001 r=0.09).

B39b Boge  Foegdmwo 89wYag00 9M339Ehoms  dgqLodsdgds Hombmendo
BoBo®gdme  33¢09390L, GMIwgdoz d0Mmomgd©bgb, ®MmId dobsbdmol  gxgd@gdo
DML FOOM 35MH0JBMEO 535Gl MOLZL. S3BEMIOOL 5dMMOYbg B53039000
BoGo®9dmeo  33e930L 8909900l dobgwzomss, ®Mmdgerdog BsGoviemo ogm 1215
L3Ol dmbHogerg, o8m3zwobs LEHIEOLEH0IMMIE LBIBOM 3MmMOHYWSE0WMO 3530060
90656460 3030m3oB0sld s 39M0LIE H5350JOSL FMEMOL. 8Mm33wIMIMesb 700
9bfogergl  509bodbs  303Mm3WsBoMEO  IB0sBYdS.  39M0gLOL oz (39egdol
9563969090 053839080, MMIJWSE o9Bb0Y F0bsBIMHOL 561535009l 0 [o®BmBmdol
©IBRIJAO 09305 Foowo oym - 269 Ggdmbgzgzs, oblbgeggdom  05383900Ly0b
OMIgmo3 H9mo0bodbwo sH0sbgds 96 509b0dbgdm©om. 515 303Mm3EsBoolL o6
9Jmbg 0539300996 3000l 350090 H535JOOL  MOEbgMdMOZ30 FsB396909dqw0
3999GMens 40-b ( L. Pascoe,et al.,1994).

REMMOMDOL 493039 gds  MdOEroLoL  FoBIBHOd0m 899 gbs 0.5%-b (n=7).

3b53MIMO30  XARJOoL  JobYO30m  FBELMMOMDOL  gogzM3ggds  F9dgabsoMo
3osbsfows: 12 ol  Bgmerol  dmbfsgargms 3063 0g9b@Gdo 93500900l
39360399059 99509065 (0.28% n=4), beagom 15 farob xamido (0.22% n=3). sb53m06MH030
X3IBIOL FmMoL 459m3e0bs Bo®HIMbM LEBHOGHOLEH03MMO bb3omds. 50dmBBLs, GMJ
REMOmDo  IgBHo©  0ym 393039 gdmo 12 ol bimerols  dmbfegergms
3MbE0a96@0d0 (P<0.05).

REMMOADOL  og3M39egds  Bdglol dobgzom T9dgAbs0MO©  Fowsbofows:
0009MOMd0m0  Bdqgbol HoMmdmMBs9bwgddo IROJLOMPS  O535dOL 5 F9dmbggzs
(0.35%), bmm 95960™d0m LJgldo 935 JIOL 453039 9dsd Fgo0bs 0.15% (n=2),
05353 LEAHIGOLEH0IMM® 60369 M3z560 A5BLLZSZ9ds 56 BMAZ 3.

©90539%0 LoLdger Fysedo sMLYdIMYo FEHMOOL 36396GHME00L, JoMogLLs ©
REMOADBL Mol Jglsderem  35300M0L  sOLYdMIOL  Tgbobgd  sofiym  $39MH030L
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39900909 9BHoBgddo X9 3093 1930 gl Dean-ob dogH  godmd3zgybgd o
65363 gd00m. sl 909y, 950b0dbM MgFsBg IMozsoo  Lsdg3boghm  bsdmmdo
399md399b@s. MMI3d MobsdgMmzg 933w 93569d0l dmbs3g9800m, olvyero Lomzmbol

33193990Lg0b 29bLbgeg9d0m, OIBEOIMOI0M LEOGOLE03MOMS© Lobom
3MOIWO30M0 3538000 DgIMObodbme ©o53500q09dLs O BEMMEOMDBL TGOl SO

56M0L 93980M© IILEMMYdwo (Narbutaité],2007., Bao L,2007., Baskaradoss JK,2008)
B3960 0b@gMglols Logobbog HoMdmoygbs Lm®mgo Lolidger fysedo sGLYdIMEO
BGH™O0L  3mb396GHGS300L  2obLBW3MS,  MMAIMOE  BEIMOMDMEO 5350 Jd0L
390mdfigg30 gO®M-9OHMO  9HOMEXMPOMOO  BodBHMEOOL. OmameOH3 GWP-ob
odMM5GHMO0)ds 565c0DTs 3bd©YM, MBoEroLoL Lsd Lb3zsslbgzs Ms0Mmbl Lalidgwo
Dgowo  Bogfmgdms  Lbsdo  Lbbgoolbgs  bgmdosb  gEmMmol  4sblbgsgqdmemo
390500396mdom. FEHMMOL  3mb3gbGHMsE0s Gsombgdol dobgzom  F9dwgabsoco
3900565f0os: 3539-LsdMMmoem - 0.1293/3¢, 0Lsbo-Lsdam®0-0.119y/d¢, yarsbo-
65d5¢000930-0.0993/¢.  50b0dbemo  dmboggdgdol  LESGHOLEGH03MMO  ©sF)ds39d0L
9909250 (Oneway ANOVA) ©50y0b@s, ®m3 g@mmol 3mbzgbdMogool dobgogzom
3539-L50MODIWML  Moombols  Loldgero  fgsewo  BESGHOLEH03NOMs© 603369 m3zs650
396Lbg03009ds (P=0,03) 0Lsb0-b5dMMHOLS S Feb0-65d5¢sg30L LELTYo Yol sb.
Post Hoc Test-oli Bodw)oengdom ©o@a0bs, ®md obsbo-bsdammmol Gsombols Lalidgen
Dgols o  2esbo-65d5¢o@g30l  ®sombols  Lobdger  figosewl  JmMob  FEHMEMOL
306396@®Ms3ool  dobgzom  LESGHOLEGH03MM© 3603369 mzsbo  Lbgomds 96
530dbo6MEYds (P=0,56). 50b0dbmo ©sgo™ LHRMIZWO RBEMMOMDBOL O30 (39egdols
LobdoMob Jglfogersll MdoOLOL Lsd bbgsslbgs MoombTo. 0d 5630, Losg Lalidge
09o8o  gEHMOOL  3mb3gbG®o305  0ym  yzqwsbg  Fomoro  (3539-LSOMOHMOWM),
©ox30JLOMS  BMMOMDOL  253MEIEgd0L  dowowo  dsBg9wadgo  (0.29%; n=4).
RBEMMOMDOL 253039000l d5B3969090 30dEMdEs Lobdge {goewdo FGHMOOL
3M6396@G®s3ool  9030MgdsLmsb  ghmo@.  39MImE,  0LLbo-LLdyMEMOlL  MsombJIo
Q593990L 253039905 895003965 0.14%-b (n=2) bmerm, FIBO-bsdssgz0L
6500mbdo Fer)mOHMBOL 253039900l LobdoMg 0gm y39ewsbY Idseo 0.7% (n=1).
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B39bo 899900l  ALs3LO©, BWWMMOMDBO®  9350JIM  ds3d3Ms  MHobzo
953G EmdEs LAY §godo BEMMOL 306390EGHME00L BOHILMb gPms© 0bmgmdo,
3960dm@©  x5037MoL 12-13  ferol Lgmeolb dmbfsgzarggddoa. Lsbdger Hysedo gEmMOL
330035 m0  3m6396GHM300LL (0.7-06 1.283/c-8¢0g) 890b6s6JM0L  56535609Lve0
sH056900L  3OM396G Mo 3sB39bgdgo o BHMWws 7%-b. bowm  gEH™OOL
m3@odomemo  (<0.79p/aw) s Bogdubodscnrmo  (>1.20y/ew)  30mb39bGH®o3E00bsl
RBMOMDOM 8935090V 35303000  MoMm©gbmds  2owsbsfowms 899gabso®maco-
4.7% o5 44.84% ( Solanki J, Jyothi D,2011).

Q©IIO0MN0  3MMJS30S ©ISBOJLOMS BYMOMDBOL 2og3MEIEgdsLs @S Loldge
09o8o 9MLYdIM BEGHMOOL 3Mb3gbGHOSE30L ImEol Kumar-ob 8096 Bo@ds6gdmero
33¢930L 8999000 (Kumar K,2013). 0bmgomdo, 35605658 06 Gs0mbdo sgodboMs
RBEMMOAMD00 E9H0569dMWwo 300egdol IJmbg ds3d3ms MoMmEbMdOL B Lolidgwn
09580 gEHMOOL 3m6396@Ms300L Bo@Hgdsbmsb gtome ( Charu M. M, Ashokkumar B.R.
2012).

50dmBbs, M3 OHMLbgmdo Abgoglo B3960  @goJoEsdols MO @BOL
3936039900l ©Mby  Lo3dom@  @odsos,  MoLsg  dm{idmdl  DPemopos-ob  dJoge
Bo@Bo6900 33¢g30L 890093990, Lo BEIMOMBOL 3O MEIBEWOo 3583969090 56
5FoMd90OL 1%-b.( Penopos I0.A.1996)

3obLbg539000 B3960 330930l T99Agd0LYD, 3965050, BHOMOL-M0309MSL TEo@Eob
00 092006380, LsOE BAHMMOL M>MY6Mds LELIg Hgoedo bs3wgdo ogm 0.18p/w-bg
RO 493039 gdol dsb396909eds 11-17 ool sbozmdMog xaxdo doswfos
31%-b (Ismail A.I, et al.1990). dbgoglo 899agd0 s©00bodbs obmgmdo  Lzmeol
dmbffogergoms  12-15 ool sbogmdMog  x3Mxgddois.  Lsldger  §ysedo  gEH™GMOL
306396300l 35B39693¢900l Bobg30m (sdsOo, BsdwsEM, BoMOO S Jow0sb
95050) d9MBgm 4 Mds6do Jowgdmwo 99093900 30 sbg 398M0YM©mdMEs: Lalidgwn
09580 BEHMMOL B0 F5B3969d¢0l Jmbg Mds6do 0538300 17.6%-U 50MBBOS
REMOMDO.  GEHMOOL  Lodmem  3sbBg9690eol  IJmbg  MBdsbdo  BErMMmGOHMBOL

3936039 gdol  ©mbg 32.4%-L s0fig3s, bmwm FEHMOOL dopswo  3MbiEgbEMmoiEo0l
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956396900l dJmbg Mbd9dd0 3MM396¢ o d5B39690d0 5F5Md9d©s  54.8%-bs o
60.5%-U.( JR Sukhabogi.,et al.2014)

153936096M OEHYMIEHMMSTo SOLYOMOL OLgMO BsIOMTNO0, HMIGMS 53BHMEMIO03
56 9m9bbdd0sb BgIMIEbodbmen IMLsBMGIL s Fom0 330939000  SILEGHYIMJOIP,
Omd ZAHMOOL 0mbgdl s o0 3MmbEg6EMSE0L 96 FgdE0s BEIMMOMBOL Q5dM{3935
Q5 51939 96 2958605 35M0gLEOGBOLEI6EGHMWO 95390 (Grobleri SR,et al.,2001).

d0bgs350 0doly, MM Lsldger fgowdo  sMLYdMEo BEHMMOL 3mb3EgbEHGsE0s
Q90505 BodoMM39WML  ©YIJ9¢5dd0, BWMMOHMBOL gogcMEgegds 35063 Lozdsme
35005, 9939500930l dgdmbggzoms Fomowo 2sdmgzmgbol d5B3969d9wo dgodengds
S50blbsl  0Bomss, O™ EILEEIMOO®  FEHMMOL  dgd33gero  Lbgosslbgs
S 3gMbs@omwo 1535 90900L 390mygbgds  Lo3zdom bawdolsfigomdos,
3900053HM9d0LS s 05303ms BEBMIdEGHMEMygdol dogh 35Mm0oglol 369396300l dobbom
bdoMo 060365935 3500 BEHMMO, HMIEOL Jofjmgds 1539393030l bgds dolo
9993390 50900L, bML3gbbools s  JdoEol  3sbBYool Loboom.  sbodbwmro
OGO B3gbl  Foge  259mygbgdmo  5639@0-30mbzsM0ol  dmbs3gdgdols
UGOGOLEH03MMSE 3To3900LL.

500609, H©M3I BEMMOMDOL 49630136905 LBHOEHOLEH0IMM®© I60d3bgMzbsss
©59300090wo BEHMOOL 993390 3000l 35b3HJOoL  Qodmygbgdsls (P=0.001) o
NaF-ol &8930l 800qdslmsb (P=0.001). 5639¢3)5-3000b35030 sGYdME0 (33¢05900L
6930900 565EOBO® 53 To3900L  F9OIRS©, IR0bS, MMI  BEMMOMDO
QOO0  3MOGO30E 35300630 3GH™O0L 9993390 3000l 3sLEgools
3990ggbgdslsy s LolAger Fysedo FEHMMOL 3Mmb3EIBEGHME0LMB, Asblbgszgd0m NaF-ol
A9093Hgdol JoEgdoLigsb, MHMIGEmbs3 ©IBROJLOMES YSOYMBOMO  JMMGELSF0IOO
3930060. GgaMgbool  3m95303096GH0L  360d3bgemds 58 F9dnb393530 OB MES
(B=0.494)-b. ©50MM30YOJE (E3EOEIOL TFMOOL  g39wsHg  FoLowo  MYMglowo
3095303096¢0L 3939690 om godmoMbs LsLdge (yswdo BEHMMOL 3mb3gbG®sE0s (B
=0.067,P=0.004)

9OMBoMmo  EsH0sbgdgdol  glfogerols @S 9GHOMEMPOMEMO  BodBHMEMmGOOL

0096@0x8030M00L  9YRo©  25dM30bEs  935JOOL  2o3MEIIGOOL  HOSWO
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9563960090 4. mdogrolol dsld@sdom. 1400 @50m33wgmeo 353330096 gOHMBoS
2993w 0bs FbmmE 36 Jomysbl (2.6%). sLo3ol FMToEJdLMDb gMmo gHmbBools
35B396909e0  33060©YdMs. 12 ool 3530300 3mbEGH096EGHT0 olds 2036399050
095003965 2% (28 053830), 15 Herol sbogmdMmog xamxndo 30 0.6%-L (8 053830).
9OMBo0m 5350090 dmbffsgergms MdgBgbo fowo dmoms 12 fiemols sbszmdMog
X3Bbg  (80%). 993500 MEms  MIgAHgumds ogm  dgO™mdomo  LdgLol
HomImBo9bgewro (n=22; 63%), beaewm dsdOMmd0m Ldqgldo GOMBOs S©gbodbs Fbmerme 14
05303L (37%).

96390  3ombzsmdo  sOLYOMEO (33¢5J00L LASGOLE03MMI© 3B0dzbgwmgsbo
3930965 9gOMmBool  296300560935Bg  OIILEGHMO©S  MYYMguoo  bsgrobom.
503mBbs, O™ 0ligMO (33500, HMAMMO(3S F5939 3GMIMYYJGHIO0L, boerob §396900L
5 39B0sbo LobdgEgdol BMmbds®gds YO0 3MMYWS30505 d0bsbJMOL gBmbomw
3H056905056 (p<0.05). 53596, BgMglool 3m9z303095EHOL domsero dsB396909w0 s
35Jb0doE MO  FosbErmgdmo 1 603dbMEmsb  5©0gbodbs  QoBosbo  Loldgargdols
dmbdoMgdol 33¢ob (f=0.516), 999905 bowol (396930l dmbdsmgds( f=0.496) o
dmeml 37539 Bo3zgdool dowgds P=(0.325). Ggacmaboreo s65¢r0Bol  4sdmygbgdolsls
39903395 51939 L19MYMBOMO 3M9B03090EHOL sOBYOMDIE TBMWME GO (33CSMD.
300930l M90S 45dMmbgblzoly @S gOMDBosLS IMEMOL s©IMRBbEs stymzomo
3M69s30M0 3938000 (B=-0.033). Moz dggbgds 9639@0 Jombzs®mdo sMLgdMe Lbgs
3394BHMEOOL, o0 LBEAHOGOLGH03Ms© 3603369M3z560 o3 9bols sOLYGdMdS gHMBoO
39630056905%9 560 IBOJLOMGIMWS.

M 3965U36900 s gMegdols dsbdowby, 95939 bogrols 396900Ls s AsBosbo
LolidgErgdol  IMbTsMGIOL  DBOHEILMID gMmsE 0dsBs 3000l Fogo®o  Jumz0gdols
96BN sH0sbxdgd0L MHoEbgzds (Zero, 1996). gHMmBooL 259m3)393 JAHOMMAOMG
39dBHMOJO05© FM0sDMGds g3ges Lsbols 85539 3OHMEYYJBH0, OMIJWOE PoxIMJOMOS
Q905¢0 RBMLRIGHOMS O 35¢30)dom. dobsbdMol  LEHOWMIGMOOL JodomMo HE3gg30L
0909290 d90dEgds §o0MdmodzoL MO0  gOHmTsbgmoligeb LEwmwosw 2oblbgsgzgdero
Lobolb ©9n9dE0, HMAMOOE F0bsgMol ghmbBos s 39MH0YLIEO IB0BYdS. MO39
d90mbg935d0 500 5943 35935 3OMEJBJOol Jodo® Bgdmddggosl. MMM

80



WOEIOSGHMMH0655 36MdOEO, 350090 53500N0S 30M9MYdS bobIoMyargdols
sdeol 3909250 Potmdmgddboo 05153585309 (3060909w0 05gBgeools
B90mgdd9gdol  F9g9ao©, 850D, MHMmELsg ghmDbos  [omBmoddbgds  dobsbgocmBy
6900LdogMmo Lobols 535 3OIMEIBHIO0oL JodomMo  Bgdmddggdol dgwgase (Imfeld,
1996).

Larsen-oll 33093000 52005, ®M3 gOHmbBool Mosbzmdmogzo dsh3969d¢0l
9993060905 30601306  353d0MHdo 0ym bowol (j39690do 855305600l mbol  (pH)
3993060905Lmsb (Larsen). Grenby-ol dmbsggdgdols dobggom, ghmbos 4sbmz0msmom
306090, O™Iwgdog LobGHYIoGoMMO 9700000 Ym39w3z30MgMws©  dmobdscmbgb
9bemgdom 1.5 ¢ Momgbmdols 85539 boerol §39690L ( Grenby, 1996).

960350 33009390 ©5FBH303d, 3000l FogoM0o  Jimzogdols  gembools
39630569d5L5 s ool 3969008 dowgdols Igomel ol 353860l SMLBYIMBS. 3060l
06do LOELIOL OO bbom IYM3bxBOLOLL 0BOMYds T553056MmdOL (pH) - ol ™Mby s
d9L53530LOE  FOGHMEMBAL  H935JOOL  2563005MGOOL  5edIMMDds3  (Johansson et
al., 2004). 3%s00 bBs3ool LoBds®om bowol §396900L Jowgdolsl s 30609
©0539@®0560 9.§ ,,LofiBrM30l” A5TMYgbgdoLOl 0BMPIds JOHMBOEIO IBOsDYdYOOL
Loe®dg (Shellis et al., 2005). 9x39dGH0 99GHo© I0gMHPOYds S FgLodsdolo 0BMHYdS
©JBIJOOL  Low®ddgg 033>  3OmEIHIOoL  (HYB3IOSGNOYWO  F3LOLGOOLSL
(Eisenburger and Addy,2003).

9OMBooL  go3M39egdol Jowowro 3583969090  259M3w0bEs ¥MSDOE0Ol Jogrsd
©05@©Jdsd0  dogdwo 33w)30L 89©IaIPOM, XIO 30093 ULIMedEIwo  sLs3oL

SLIHBOIMS XARTO ©9350Jd0L  Foh39gdgw0 A9MEHM©s 51.6%-U (Christiana
Murakami et al., 2015).

5096 B396 33093530 Bo®omvemo 0943bgb dbmermo Bzmeol sbszol dmbfoguggdo,
96393)9-300bo0Mdo  gOHMmBool 2630560930l gAHOMWMAONO  BOJBHMOJOI© 96
39330035¢0LHobgdos  olgmo  FMbs(3999d0L  PoMN3s,  MHMYMMOEsS  bgzhmbmeo
53oEMds, d9wgdos, 379F-bofiersgzol Lbgsalibgs 3smMmEma00sh 259mdobstg 95539
36MHM©MJEHOL M MHR0E305 O 303MmBOE035305. B33 F90dgds FomM35¢olobgdmwo
0465 9mBogsemdo  MROMBO  SBs3OL  FMLIBEYIMOOL  25dM33¢g30LL 3060l VO
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Lbgoolibgo 35MEMA0900l 3993 9bols Qo MoL3-BoJGHMMYdOL
0©96&08030M100LIM30U.

0mEml,  o3m3merm  bslidgergdol oo Focmdgdmen  doEgdsls  Ggodergds
dmyzgds ddodg 9909900 3060L OWdo, Mg 3¢0bgds 3000l FogeM0 Jumz0WgdOL
9OMBMo s 39M0gbero  IBosbgdom.  dovbgogs  domo  Lbgoolibgs
30LEGHMEMY0MO0 HoMmdMIMdOL dmbgdOLY, 30MOL VMMIo MO39 FomYbol ghmEOME
3560x39LEGH0MYdL  Fgmderos 3000l Jumzogdol 3dodg EgLEGMMIE0IEo
33093900l 459mfi3935. 9ME0EGOY0s 3530963HJOL FOBODLOWGDS o FIMDYOIEO
3995360 gdgo  Loldgegdol  dmbdoMmgdol  dsgbg  Bgdmddggdols  Fqlobgd.
Q055350099900L 45630569008 3530096 S30gdol doBbom 3o s  Mbs dogigom
d9Lsdsdobo  MB935-OM0RI0Jd0 s  0bBMOI0MGdIMWgdo 0943b96: sogMogdgwo
LoLIYEgdoL 9BV MoMEIBMBO0 0PYIOL, B T553056MdOL LolidgEgdOL
3°90myg9bgdol, 3060l VOmML 300960l (330, 300wl EWYTo MY IO 4sdmbgbzol
330 YOMBOL S BEGHMMOMYOMO 56 Fo69dobgMoboMmdIo 3000l 35LEHJOOL
2459mygqbgdols Igliobad.

B3abl  Bogé  FglfogEowro 961535090 ©93500J0JO0EIB,  by3wgdo
39363399d0L LobdoMom gsdmeobos LemEolgdMOHO ©IRgdE0. 1400 250m33wgmEo
0530300096 593500905 2593w 0bEs AbMEME 11 FomsblL (0.8%). Gog dggbgds Lgglols
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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 Tbilisi (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®l. 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): GIld-Nl versus Is-Sg, P=0.03), Gld-NI versus Vk-Sb P<0.0001, Is-Sg

110



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 Thbilisi
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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