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d9ls535¢m0

360 gdol 3gBHysemds

909959350 030y, OMI  35MO0gLMWO  O535IOOL  5BMBIBoID  ©®9HIEY
b5939969%g  FgB0s oo, 00 Y  SIHYOWNMO  3OMdEGIsE MBS
056599000M39  ABMBWOoML 29630050930 @O J9b30msMgdoo  J3996gd0ol
LOBMROOMIOIM030 X 9B6s330L LBgM™To.

390090 3c00bgds AbMGErom IMLobergmdols 80%-do (Vieira AR. et al., 2008).
05303ms dv3d0 030 0M3WYds Y39adDBY 293MEIXION JOMBOZMW 9350 JdS,

MOMdgwog bmoxgd 509953905 SLmdol, bmerm 930X 90 3bgegdol 393639 gdsl
(Report of the Surgeon General, 2000; cited in Donahue Jay G., et al 2005).

300@0obL 35600960 gl ML WMISWODYIMWO  JsMMWMY0IMHO  IMm3gLo,
Mm39wo3 3er0bgds 3000l 5dmFMOL J98©gy. 0g0 F080bsMgMdL 300eol Jogscmo
Jumgowgdol ©gdobgesobsgooms s  09damddo  39Mogbyero Gl
Bo3Yo0d9d0m. 35M09LIO 5350JO0L 353MAgbgHBT0 F935(0 SO MFOMS3L
39000m96m  J03OMOJOL, OGMIgdog  bsbIoMfywgdol  539MHdgbEoool  F9w9ao©
3000olb HBgs300Bg sMLYdIM Bogddo o®mdmddbosdh ®A9GTso35L. gl M3965L3bgero
0f3936  3d0ol  obsbdmol  F5535-GBH™3960  FMmbslfim®mmdol  sM®3g3zsL, Mol
090925053 0sbgds  d0bsbJMHol  MmMABMEo  FsB®oduo, Lodmermm  xsddo 3o
$o63m0gdgbs gdobgmswobsgool 396s (boposckuii E.B, 2003).

39009LMWO 5350 JO0L HomBMIMdOL Tglobgd 0dms300039 FMOZSWO MHGMEOS
0d6s 899853900, HMIgms Mosbgl 3093953690Mm©s JodoMH-35M5DoGMo
530H03M-J0d0Mo Mgmem0gd0. mEbog dmy3056900m 30 00I6EHOROEOMGOIMEO 0dbs
Sreptococus Mutans, G635 99350900l doM0mo d5dmdfzgzo (IL.A Jleyc, 2007).

5658900039 dMbIBOYOS  39M0gLMIWO  I935©JIOL  9GEOMEIMPO0L  Tgbobgd
596005690L y39cs 08 B39 M MOLI-BoJEHMML, HMIGELOE TguodEGdIWOs 3538060
3Jmbgl Q553500900 2963000560935 9b. 39M0glweo Q553500900
31 GH09G0MMma05d0 360936903560 9000 MF0oMsgl dogEIM0M 0bZOEOMGBLS
(S. Mutans) s 35600mygbm0 15339006 bdod dmbdotgdsl (Milgrom P. et al., 2000),

30608 OML LoMbol MHoMEYbMdIBS s F93>Y)beMdsL (Lenander-Lumikari M. et al.,



2000), bmEose)-93mbmdozn® BodBHmOL (Peres KG. et al., 2000), 98mdgems
158900306M 49650 GOl B MBIL (Qin M. et al., 2008), 3060l POXL 3009660
00gMdoMmgmdol  odsew  3sBg96909gel  (Mascarenhas  AK., 1998), 2969303496
Hobobifomobfymdsls (Piddennavar R. et al., 2013), @H™gd000 356300¢30L 3960Mm©Io
©55304LOMYIM 356009l 9dmbggzgdl (Helm S. et al., 1990) s dgO™dom LggLl
(Ferraro M. et al., 2010).

39009LMo 9350905 oo sdmPBIbosb  ©Mgdg 8093936905
BOBMYPSOMPISTO  BIODMP  POZOEILJONICY 939 JOIMS  MOb3L.  Tgbodsdols,
X9b6o330L  LEgOHML  B3g30owol@gdo  3MI0Z3dsE  3OWMdG6  F90dw9dogmb
36939630 Mmbolidogdsms LOHMWYMBOEo LBgMos @S 5JGHOIMS IbgMmb oo
303530590. 89m39 Lom3960L sLvHgoldo BMYIMO3 353390l Bog®, Lsbidger Fyswrdo
BAHMOOL 0mbgdol 5©0dMBY6sd Loymdzgwo omEm 3M939630Mwo  mbolidogdgdols
Bo9mMyoe0dgdsl. 1930 erosb 5396Mm039ds 99360960903 ©s0fygl Loldgen Fysedo
3OO0 BEHMOOL 3mBEIbEHMOE00L go3wgbol Tgbfagers 356MH0glvIen 935 JOLMD
90050:0090530. bemgorm 1958 (gwb, %6330l dbmxzwom mMsbobsgool bogdudgMEHm
30003HgBHolL  olgzbom, ULsldgwo §yswo  gEHMMOL  3mbigbGH®mszo0m  1dp/w-3o,
doBbgmar 0dbs 39Moglol 30939630 96396 (Lennon M.A, 2006). 538 xs5gGoL
390009y 9sLoMO©  s0fym 98960308 F99MmgdMEo  FBHOEIO0oL  Lobdgwo  gwol
BAHMO0MY05, M3 53600039 JBI3MIM035 2930 (39S 93MM30L 3mbEH0b96¢E Y.

d0bgo350 0oLy, HMI d93bogMgdol 45630M96M9dLML gMmo F9dwdogqden
0965 36535000 Uggds 390090 993500900L [obsswdgy d0MIMsdo, Lolidgwo Fywols
BAHMO0MJOL  9MBLEOML Y3563 dolo  GMmo 30939630 Mbolidogdsms
Lob3gdsdo. 50bodbM GFodBL sIBEHWOIOL dgm3g LBom3Ibol sLELEOVIL 9330l
Ubgoolb3s §394b90do ho@o0gdo FosMNMISTEHod0sbo 33¢0939d0.

1989  {gl,  ImGHsbosdo  Bodo®mgdmends  33¢093993s  3boym,  Mm™d
BGHMO0O90Mo  bdbdgwo  fgeol  dmIbomgdgmms  3mb3H09b@do  JoMoglvyro
Q553500900L 3530391905 69%-00 bogergdo ogm 5 Harol sszmdMoz xymxdo, 65%-om
Bo3ergdo_15 ferol sbogmd®mog xaw913do, bmwm 39%-0m Bs3gdo_10 ferols sbs3mdmog
X3RO,  9MREHMM0MGdMwo  Lobdgwo  Fywol  FmIbTsMGOGdME  FgsMgdom



(Attwood D, et al., 1989). Loldger Fyowdo BEHMOOL 3mbiEgbEGHME00L Bo@gdslmsb ghma
39009LMWOo 9935 JO0L 3B MBOL  oB39690900  IROJLOMES  OGSW05d0,
BEGHMbgOLS s 60530 (Angelillo IF, et al., 1990); (Dragheim E., et al., 2000).

39009LMWO 55350900l 36939630 bdgdsdo dgmeg glgbgow®mo 9wgdgb@o,
M0dgwbsi 3609369 ™3560 GMEO 5308605 MMYMOE BMYsIE d3em3560 Jumgzowols
Bm63o0Bgdsdo, sbg39 300l LBEBHMYIIGHIOME LOYIYMmEBSTo SMOL Jswazomdo. gl
396536900 23630905 3000l F0bs6Js0T0 3¢ 300l BEHMMOEOL Lobom s slig3g
696y380. 69gMHgy3d0 SOLYIMWO 35e3030, FIMES 0doby MHMI MOoMMb dmserm
9mbsfogmdl  M9dobgcmoobogools 3Mmglido, 935D, gobsdoMmmdgdls  bgMfyzdo
3OO0 BEHMMOL 3mb396EGMSE00L BOELL, MoEg Mogzol dbGMOZ S193g 30M30M
393006805 300¢0lL 3535600 Jum30gdoL M9d0bxMI0BFoLME (Vogel GL, et al.,
2006).

39009LMIWO H5350JOOL MO30b 530egdoL Jobbom, 35e30F0m OGO
1533900  3MMONYIBHJOoL  FoEgds  LOBMYSMYdM030  XobO330L  ghHD-gOH”
96039369c™m396 Igboxl HomBmoagbl. g30gdomemao®ds 33¢93900s 3bsym, G™I
35309980 3EOEIMH0 1533900 3MIMEYYJEHJOOL (JoMOMIEIE Mol 3OHM©IEJd0)
9mdboM9gdgdl JmMoL  35MH0gLIE0 99350l 253MEIWgds  Fgoybos  2%-Ub,
b sOoLOMERelimgzsbo 33900L Jmbg 3069d30_31,4%-U (Teotia SPS, et al., 1994).

BAHMO0L  0mbgd0LYsh  goblibgszgdom, woEIMsGHMMsdo FoMos 0bxzmMTs3E0s
Lolidger figoendo sOBYdIMO 35¢30Tob 30b(396EGSE00L bEH0IsM0glwo 9x39dEHoL
d9Lobgd. gL 9356513690, 3936090 06EIOHILOL Logsbls doMomss@ FoMTmogbs
99m39 LEM3960L 70-056 {ergds9g. 50b0TbM 39MHOMEPT0 OBOJLOMYOMED 330350
39@9LMdS 5IBEHIOHIOL OPJOI0D 3MOHYW 30 353006 Lolidge Hgowdo sOLYdMWOo
39 309990L 306396EGH®o305LS s 39MOGLYIO 935 JIOL 393039 gdsl Fmob (Glass
RL, et al., 1973).

o3 999bgds  39M0gb o 99350 YOOL  FogM3gEgdol IbMOZ LodoGmzgermdo
3OO BoGOEosL, 33193900 50bodb Bo30MbMOb ©H35380MGd0m SJEHOIMS©
900¢0bs6MgMmdL dgmig Lom3Mbol LMWL MITEY. JosOrmz9wo dg3bogMgdols
d09M, Ubgo@olbgs 39MHom@do, Bo@oMndmeos  33eg3900  39MOgLOL  go3MEJIgdoL



d9Lobgd 1539300 O FMBIOMS 3330590, 1939 96IdmEMmo Boyzom, LgBLOLOMS
Qo JO™bo3Mmo  HMEBoWM3sm00m  ©s9350JIM  30609ddo.  FobbmM 30 s
396009Lob 453039900, 300060396M-3969G03)M0 BsbolinsmMgdEGOOLy s 30MOL VML
30360 MO0MEMYP0MOHO0  Mo30U93M93900L 0bEHGAM MO dgbfiogers. T9dYdsgzqdIC0s
36939630 mbolidogdsms LobGgds (odbosdgzowo ., 1998; amyowsdzowo J. o,
1993; 2002; 35¢096¢sdg 3., 2003; yogzzosbo g., 1989; 2003).

9099b99350  39M0gLMIO  8350JOOL  Fglbgd  33¢g3500  FMBZS0sbO
oLEGHMM00LY, LodoMmzgwmdo MY 9dGHMOIWE  Logombs MBgds  S©0bodbmwo
Q59359JO0L  253MEJMGdS  JoODME  3M3NS30530,  dgLoderm  9EHOMEMAOMEO
39dBHMMGO0L  009bGH0R0EMGIS s MOE0MbiMMo 36939630 3MHMYMTJdOL

bgM390.

336930l 3oBsbo s 5dm3sbgdo:

33e930L  BoDBobL  GoMdmoagbs  Loldgwo  fiyewols  dobgMormEo
0905003960 md0l IgbFogams 39009l 935 JOILMID 3938060, S1939, LbgsIlbIs
9GOMEMAO0NOO0 BoJBHMMJOOL 253ghs 350090 935 JO0L 493039 gd DY O
993930 36939630000 Mmbolidogdgdol sbgags.

30BboL FoLse9390 LB G900 s8MEs6gdO:

1. 39609 5350 IO0L 3930 EIXd0LS S 0BEBHIBLOYOMDdOL dglfogers 12-15
ol 0doolol  b3merol  dmbfsgergms 03 3mbEH0EIbGHT0, GMIWIOLSE3
9090™m©gdMm©om  Loldgo  fgoo FEHMMOLs ©d  3oeEomdol  Lblssolibgs
30b6396@®Ms3goom;

2. bLobIge Pgodo GFEHMOOLS S 35¢30)dol 0mbgdol J9d;339wmdol Jgx3slgds
MBOG0SXMM0 06xmEOTs300L byg3mdzgaby;

3. 99003Mm-30MM0M0, LsboEIOMWw-30g096mMH0 ©O 339000  BogEHMMgdOL
3930960 Fgbagars 396H09LvIEn 935 JdLMD JodoMmMgdsT0.



336930l bsdgzboghm Losbery:

1.

306395 0965 259033090 MdoErolol 12-15 {erol bimeols dmbfogugms
30630296300 39609LE0 O9350O0L Fo3M(39egds S 0bEIBLOZMdS Lolidgwro
D9yarob 9995096 mdols Jobgzoo 4s6Lbb3s3989 H50Mmbgddo;

306395 09465 ©oagbowo Lolidge Fysedo sMLGdIMo Jodor® gwgdgb@ms
2009035300600 35M0gLMIWO 59350 JOOL Fo3M3JJISLS S 0bFIBLOZMASL
dme0l;

30639Wd© 2560L5BPZMS 3MEMYWS30MO 3538060 Lol Fyswdo sMLYdMEO
3GH™O0L 3m63956GHME05LS WS 39MOYLYIEN 9535 JOSL TMEOU;

306395 2560L5BW3MS 3MMHGWH30MMO 35300600 LsLIgE Fysedo sOLYOdYIEO
39 309990b 3m6396EGHME05LS S J9MOJUMED 53500 TGOLs;

39009LIWO 53500 J00L I FH0YGHO0MMMY0MM0  3969HB0IB  AsTMB0bIMY
d9bfogeoe  0gdbs  Lbgoobbgs  ®0oL3Z-8odEGHMMgo0L  (890030m-d0MEMY0mMO,
LoBoEBIOM-308096M0,  33900000)  o3wgbs  39M0OGLYICMO 8359 JOOL
393039 BbY;

332930L 890030© 30@gdreo mbsggdgdol Lagidzgerdy 89drdaggdye ogbs
993930 3609396300 vMmbolidogdgdo.

653030l 36159 BH03ME0 LOMYdIMEgds:

5060360 Bsdg360gMHMm BoIMMIOL F9999d0 bgels IgmHymdU:

1.

2.

3.

Lolidgero  fiyeols 8905 bermdol  dobggzom  gobolsDdEzmML  35M0oglivyero
Q95350090 253039905 s 0b3HYBLOZMBY;

LobAger  fgoedo  sOLYIMWO  FAHMMOLS s JowEodol  3mb3EIbGHMsEoOL
Log3dzgebg d9xoBIL 3000l JobgMIETODsE0OL boMolbo;

89098530096 > ©06gGMML 369396300 Mboldogdgdo dmbobagmdol od
bsfoerdo, GmIgamsg d09fMm©q0500 BEHMMOLS S 39 E30Ydol goblsgmmemgdom

Q9050 30633963 5:300L Lolidgero fysero.



0530 1. @o@gmo@m®Ovyeo dodmbognrgs

1.1 35609LvE0 553500JOOL 356d50BHYdS
3000l 35609L0 FoMTMoEIBL smMmEMyoH 3Mm3gLl, MmAgwog 3eobogds
300ob  5dm3FOolL 8909y 020  F0dObsMGMdL 3000l FoaoMm0  Jumgogdols
©099069650B530005 s F99aMIdo 350090 VML BsdMYsE0dgdom (boposckmit
E.B, 2003).

1.2 30b56gMols s 9gb@Eobols Jodowm®mo 99950a0beomds

3000l dobsbdomo  [o®mBmoygbl 5930560l  MmEPSBoBIOL  g39eeBy
906965 0Bgdmw Jumz0wl, Mol J9ds0ygbermdsdoi dgol 96% sGomEMYSBmEo
5 3% mGY6Mo 603009Mxdgd0, 5T5Lmb, 1% fgsewo (Gutiérrez-SalazarM, et al., 2003).
30LEGHMEMYoMOo©, 80bsbJoMo Fgygds 3MOBAGOOLOYSD, bmerm 3MH0BIgdo Jobosb
9306y DmIol 3M0LEIGOOL JWSBEBIMIOL. 3GODIGOLS s 50BN JaslidgegdL
dmMob sOLYdMo LogMEg F93LYdIEos Fywoms s MMYSBMo Bogmogmgdgdom
(36mGgobgdo, w030©JYd0), MMIWgdoz Jdbosh  aBgdL  553900L, FobgGsIMo
60300096M70900Ls s BAHMOOL 0Mmbgdol ogMHBoobmzol (Cate JM, et al, 1991).
90656460l doMr005@0 9935096 mds Fo6rdmagbowos 30MHMJLosdsEH0Egool Laboo,
93069 50 9bMdom 23b39ds 0350 30983MLRsG30MSEGH0 QO
MJ3o3503E0dnmbngsdo. 0mwdas, dobsbdmol  doMoms  FobgGo®  BsG®oduls
0oM0m596L 3930 dol 30MHMJLos3sE0G0. 0bsbMol Jobgemowm®o 3m33mbgbEo
0008096005 35e30998 IBOEOEGHNIO0 35MBMBIEIWO 30OMJLOS3sEHOEGOL Loboo.
396M3mbsGmeo 353030l 30OHMJL0s35GH0GHO 30 39e30vd0l 30OMJL0s35EHOGHMD
3905609800 bollosmgds blbsMdol dsmseo 8sB39690w0m, goblozMMMgdom 8535
39M90mdo (LeGeros R.Z, et al., 1983; Kautsky M.B et al., 1993, Featherstone JD, et al., 1990).
0530LB0  300OMJB0s3SBHOGH0 353000 Yds  Lbgoolbgs 0mbgdl, ®MIwgdos
5009396 ol LEH®WYIEHMOSTo S 2o3egbsls sbEgbgb ToLo bLbsmdol bo®molibby.
BAHMO0L 0mbmb 93538060900l Yo 30 0BOYds FobsbJMOl JobgGocrobsogools



bseolbo. 099 3oOHmJlool o0mbgdo (OH) 309835 30O™MJLosds@Go@do
90005650 Bsb(330gd5 BEMMOL 0mbgdom (F-), d0009ds 3EMmM535¢0@0 Caw(PO4)s F2
(Brudevold, F 1954 cited in Rosin-Grget K et al., 2001). ovdgs, 0o30Lwg3so0
BGHMM535G0GH0 80656460l 99950960 mdsd0 6 ©oxgodloMgdmws (Moreno E.C. et al.,
1977). 306mdlool xawxol dbmemo 10% Tgodwgds Bsbosgzwrgl  B3EGMMOL
0mbgdoom (Rosin-Grget K et al., 2001).

©96@0bol dobgMogrmeo 090950039600 Mds 51939 Domdmeggboos
3006OMJL0s35BHOEHOL  Lobom. ©gbGH0bo 8go3ogl 47% 935BH0GL, 33%  MmGYbmm
3033mb9gbBHLS s 20% fgols. 80bsbJs0rmsb Fgscmgdom ©9gbEobol 99dsygbermdsdo
3OL9dME0 3MOLEIMWGO0 S Fom FMEMmOL LO3M(39900 FoE3OW YO0 306 BM(ELIMDOLYSS,
o3 3obs30MMdgOL  ©gbE0bOL  gobliozmmMgdMe  IgMdmdYEMdl  39M0glEo
3639606 B0FoOIM. MORBME0 FoBM0JBo JoMHOMIIE FoMTMPPBOWs 3oy qbols
Loboo (Rosin-Grget K et al.,2013).

39009LMo 59358 [omBMYgbl  domdodome  3MmEgLl,  GMIgos
boboomgds  dobgMowm@o  Bogmogmgdgdol  blbsmdom.  s®bodbmwo 3o
396300009305 306MH0L OML Lombgls s bgfiygzdo sOLYIMWO  JoMOMYIBMOO
054BH9M09d0L JogH 459tmFMTo390wo BgMIgbEHJOolL (39BHowm3MHMEJ0bsHs) mMysbryen
doBMogbby Bgdmgdggdol dggyow (Buzalaf MA, et al., 2011; Chaussain-Miller C, et al.,
2006).

1.3. 39M0gLE0 3535 JO0L 563005M79d0L 3Mb3IBEgd0

39009bmwo  3OmEgbol  49bgz0msMgds  ofjygds  85d0b, MMmELLE  0MW393o
350MWMP0NO O  ©I339WMB0m  BogBMMGOL TGOl d5¢sblo.  350MEMYOME
RBodBHMOHYOL  InOOL  F0sDBMYds 9935 Fo3MIMEE0MYOI0  dodBHM0gd0o, 33900l
Lobdotg  (B9H396EVIMOHO  390DM30MSBHI00),  bgdfiyzol  LmdbMGIsErmEOo
509bMds s OLRMBJ30s. FE39EMBOM BoJBHMOL FoMdmMmowygbl bgdfiyzo dolo
509bMdols s 89950039630l Qom35¢olfobgdom, 1939  9bE0BdSIBHIMOMEo
U53w95¢qdgo0L  godmygbgds 309396300l  Jobboom 03 353096(3gdd0, OMIWYOO3
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0994mx390056  39M0OgLMEE0 935 JOOL 296300050930l Fowowo  Goligol 399
(Featherstone ].D.B, 2006).

35MWMP0NO0  BodBHMEOIOOL  30M39000  MHYMWO-35600MY b0 d5JBHIM0s
390dwgds 0yml 6gdoldogmo dodBHgMos, LYo 30MmOL WML Lombgdo, HMIGELSS
5943l 8593500 Jabol  mMboGo. HoMdmddbowo 803900 039396 F0bsbJoMLS o
9630680 sOBYdMo 35 30d BmbiRsGOL goblbol (©gdobgeooBsiEos) (Featherstone
JD, 1999). 3300939005 ©5503LEWIOS, BT HJgdss30L5 s dFoMT530L 303d0boGMGdMEo
9mgd890905 35E0WGOI0M 3500MYRg6IM0s, 3006 FbmEm Md9dss30lL (Featherstone J.D.B,
et al., 1981). 50b08bmo 3939390 gdL 03Dy MmJ, Streptococcus mutans, Streptococcus
sobrinus, lactobacilli-ob gO®MdWogz0 BgdmJdggdom gobs3oMmMdYIdI6  JsMmoglvyero
553500900l 3530 gdom LBHEOG 3OHMYMILOMGISL, 30O OMMIMWO (35 -(35¢39
(Featherstone J.D.B, 2000). {s63mgddbocmo 8553900 306MH0L OGNl Lombosb
OoRYHBoMYO0s6  FobsbgMol  Bgsdotmew  FM9gddo  BMOGIOL  A93Om O
3006OHMJLOEOL 0MbydOL  25TMMH30LIBWGIOL  bobrxbg 9bEgbgb BobsbJMmOl  ©MTs
969900l OTIL. 35MEMA0O BodGHMMgdL sbgzg 8093036905 39MTI6EHdIW MO
390dM300M53H900, MHMIgdLs3 F903EogL LOJoOMDs, AWM3MDs, FOWYJEHMDBS ©s ©.0.
696H9y30L olirmbdiEos, GMmIgmois godmobs@gds dolo Gomgbmdol 99930090005 ©d
d9LsdsdoLo oo F905A9BEMdOL  33Cogdom, slggg  BOHEOL  JoMOgLol
39630056900l GolzL (Mandel ID, 1989).

593339300 BMBJ300L gMH-gMHo FMegz56 MMl FoMTMoaqbl byMfyzo.
3ol 205BB0s ¥dMRIMMEo M30L9ds_go9690EMIML 35M0MAbmEo dod@EgMogdols doge
3000399853900 8553900, 535LSD, 30bsosb  Bobsbdoto Moz  Fgbgdsdos
696093096, 6xMHyz0L 899500996 Md5T0 OLYOIMWO BEHMOO, 35¢3030 s BMLGRMOO,
ORYHBOMYO0s6  JobsbJMol  ©gdobgMoE0BYdME  396580. dobgMooBoMmYdMwo
dobsbgodo s ©IbGH0bo 30  As30gdom  MYHOLEHIBGHWMWdO  9M0SE T39O0
B90mddggdol dodstr» (Ten Cate JM. et al, 1991). ©s9339wMdOMO Bog@™M9d0,
MmAwgdoi dmo3agl 6yMhyzdo sOLYdME BGHMOOL 0Mmbgdls, 35e30MaL, BMBBMOBS ©S
BOWwgdl, sb93g BgOHY30L  MoMEIBMBLL, gobs30MMBYOIE  39M0oglEro 535 YdOL
0osbLL, 369396300l s 39925630M56GOL.
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dombgsgzs odols MmAd, BgMfigzl gosbbos  sbEH0dsdBHIMOMEo  mM30L9d9d0,
50b0dbME0  dogsls 396038 3500MEMA0MOHO BodBMMGOoL Lo FoMdOL O™ s 0d
306m3b900L 93Mbmdol 1dgdsdo, GMIgEWoE 0dYmagds 39MHOJLMIO  O9350JOOL
3963000560900 MHoli3ol 43938, 0BsbAgjmboos 2sdmygbgdrer 0dbsl Jerm®m3gdloobo,
MmamO3 360939630Mwo 85639600. 50bodbmeo 36M935M9@0 9BIJGHIOS© 58300l
Streptococcus mutans-oll @®bgL 30MHol OHML BLombgdo, MMA3s bz gds dmddggdls
o BHMds30gdby (Krasse B, 1988).

1.4. 33MM335GH0GHOLS S 35¢30Maol BEMMOEOL JsGomMmUGEs@Evyeo dgdsbobdo
BGH™O0L 0mblLs s 535GH0EL Bl JodoMo M9od30oL Bodo 3030 SMLYGdMA:
1. 0BMm-0mbm®o 33ws: Caw(PO4)s(OH)2+ 2F-— Caio(PO4)sF2+20H
2. 29%960909o bLbsMgd0sb BEMM35EGH0EGHOL 259m3MH0LEWgds: 10 Ca*+ 6POL+
2F-— Caio(POs)sF2
3. 935300l blbomds CaF2-ol  gm®Iomgdoo: Caiw(PO4)s(OH)+ 20F— 10
CaF2+6PO++ 20H-
695d300L 306390 MM GHodo d0dEobsmgmdl blbsMnddo FGHMGOL 3oty
3Mb396GHM5300ms s HBbAMA030 OHMOL 2563530Md5T0 odmymgzol dgwgasc (0,01-
100p/¢). 50bodbwaro M9od30900L F99ao© 8000gds BEHMMOEOL Yoo BMOIGOO,
Gdgebsg 91939 P06  BEHMO30OMJL0s35GHOBHL 96 ,,LoLEGIINO”  BEGHMO.
BGHMO0L 3mb396EGM300L BOILMD ghHms JodomEmo Mgodaool sboo GHodo ofygdls
RMOHIOMYGOSL, GMIol 999gad© Joogds 39w 30wgdol gEmemoo (CaF: 96 ,,CaF2-ol
dbgogLo bsgMmo®). CaF2-ob, G®mym®E ©god3ool 30m©w)d@Eol (bdo®mao fm©gdgb Fon ls),
doloMgds© BsFoMHMs BEHMOOL 3MbEIbGHMOE0s d9Mygmdgl 100-sb 10000 dg/wr-3qy.
BAHMOOL  50bodbmmo  3mbi3gbGHGMeEgool  990339w0s  3OMBgLoEo  godmygbgdols
5Q0R0WMIMOZ IGO0 5 5900, 3OOl 35b3HJd0 s LogEgdo blbstgdo (White DJ,
et al., 1990).
1945 §9goerls, Gerould CH-ob dog® 300¢00l 30656d60b bid®wyd@m®odo smdmbgboen
0gdbs 3930 dol  BEHMMOEO,  OMAMOS BGHMOOL  Fopswro  30mb3396@ G300
©99mJdg9dol dggao (Gerould C.H cited in Rosin-Grget K et al.,2013). ge9d@®mboyero
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9036mb3Mm3000 1356060900l 9RO 30D obEs, MMA d0bsbMmOl LEgOHMmLydMmo
Boargdgdo Madm d9Bo 3mImaqbmMos, MHM@gLE 93¢035306 blbsMdo gGH™Ool
306396305  owowros  (Rosin-Grget K, et al, 2000). 3sw3omdol g@mOool
0o608mgdbsl 3000l Bgs3omBY s ol LRGOMLYDdO LEOWIGHIOL ©353806090bYb
dolo  BmbRsGHMSb  Fggmgdool  Fggal, 306506 3owEowmdol  BG™MmoEo
bobosMOYOMES MROM 3790OO, 30O LRBIOMO SPbsgmdom (Christoffersen J, et al,,
1988). 30bsbgMol d699gddo 35¢030930L BEMMOHOEOL SMLYdIMBOL Tgbobgd dMsz5wo ol
3963530 Md5d0  9MLYIMBIPS  BoH0bssIEIR™  FMLIBMYGOGd0, 3065006  JoeEowmdols
BGHMM0OL blbsmdol ba®obbo ghmbso®o ogm bgefiyzdos s fyswdoi (McCann HG.
1968 cited in Rosin-Grget K et al.,2013). 999980 365350 330093000 LGNGO
0g65, H©m3 35¢030Fob BEGHMOHOEO 3MJG03Ws© Mblbgwos ByMfyzdo bgo@®mowmemo
pH-0l ©06OHmb, Gog g9653060HMd9dL dob dyMoMdsls dobsbd®ol dMgaddo €sdpgbody
330600L5 5 039900L 25635¢mdsdog 3o (Ogaard B, 200; Caslavska V, et al., 1991).
39 309990L BAHMMO0EOL HIHBOLEI6EMOS LO35MOMPME HTMIOIII0S 35E300L
BGH™O0OL 300LEH9doL dog Bgo@MowGo pH-0b 306MHMd)dTo FgmMSO FMLGSEOL
(HPO4*) 99fm35056. pH-0l sds¢no 356396900l cobmls (29698m), 35906 H™mqLss
0D6MYds  39M0JLMEO 95350 JO0L  A9630MMOOL MOL3ZO,  BMULGBIEHOL Lobgmdgol
dmO0l MIoboMgdl 306039co0 BMbBsGO (H2PO4), Hm3ganbsg 96 99wderos dgsBgmls
393owdol  BGHMMOoEOL  blbsmdol  3MmiEglo.  99335M0©,  39M0Mm9bmwo
(33093900l OML  2odmMmmogz0LRWEIdS  BEHMOOL ombgdo Gosms  Fgodzocml
d9mOmgMo  GobGsEGHoL  3mbi3gbGH®s30s 05936  49M9dmdo.  259Mm930LIBWGOMEO
BGH™O0L 0mbgdo 259653300056  30OHMJBOs35BHOGT0.  39M0OgLo  IMm3gLol
39630056900 99992 393030l BEHMM0EO 0lY3  LEBHIVOWODBEYds TJMEMIGMEO
3mbRsGoLy o 30gdol SELMOMDE00L boMxbg (Rella G, et al, 1990). gmlgs@
39933900 39¢3E0mdol  BEHMM0EOo  bLbsEMmdOl  Foswowo  bsMobbom  bobosmgds
39w 30ydols BAHMO0EMD  F9goMgdom s dgLodsdobo,  gosBbos  MbsGo
390505306 BWML BEHMOOL 0mbgdo oo MmIMmEYbmdom (Christoffersen ], et al,,
1988).
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39309930l BEMOOEOL BMOToMgds, dobo  MHgHBoLEBHIbGHMdS oMol MmTo
3OLBYOME0 A9MGIML F0doOm, S FJobo b0 25dMIMOZ0LMBREML BEHMOOL 0Mmbgdo
0553960 26M90mb 306Md90T0, 993HY39wgOl 5P MOM0Z0, 3303530M0 BEHMOO
bsba®dw03 360939630 9539JBbg (Dgaard B, et al., 1994). In Vitro 33¢093900s sB39bs
O™, EMOOL 3Mb396EGHME00L BMES O Fodmymazols EOMOL Aobsbymdwogqds, Gv@9
39M99m, sb9g39 b9gMfiyzdo sOLYOMIO 35e30MAOL  MOMEYBMds, BOOL s Eordols
BGH™O0©oL ™Mbl JobsbdMol IMggddo (Saxegaard E, et al., 1988; Rosin-Grget K, et al.,
2002 cited in Rosin-Grget K, et al., 2013; Rosin-Grget K, et al., 2007;Larsen M], et al., 2001).

L.5. gm0l s6¢030360mdmemo dmddggdol dgdsbobdo

90l 3aMISMIMBOM SOBGIMO WOEIOIGHMOo 8mbs3gdgdom, BEHMEMOL
36300594 BH9M0mwo dmgdggds 496300393 wos Bolio dogd@gMom30o m30lgdom,
30653000 56 56530053000 dmddggdom 5935853MMEE0MYIIO dodEHgM0gdols
dodston  (Hamilton IR, 1990). g@m®o 0mgddgogdl 3sd@gmormwo  wxmgool
539603963 90%bYg, L9390 BOEOL MxMIEOL FgddMIBOL 2odEHIOMBIL 30OMAI6 BEHMOOL
(HF) gm®domgdol aboo (Koo H, 2008; Marquis RE, 1995). s6&08030mdmwo
999930l 4obLObOME09WdO®E 930 Gdg  30MIMBSL (oMM gbl  FGHMGO
@ORYHB0MYds 39M0MYg6Mwo d5gd@gMool MxMgdo, GMmIgwos baMEogwgds HF-ol
Lobom. 85535 2969dm8o bgds 0O MoMmEIbMdOm 30OMAIE BEHMMOL 2odmygmas
OogYboOIds BoJHIOY YXOIXT0. BoJHIOONE YXOIT0 dmbzgr®ol F9dwgy 30
030  QOLME0MIYds  Ysedsols ©s BEHMMOL ombgdoe (H* F). s0bodbomero
obMm3060900L dggaL 30 FoM3Moybl 30GHM3W B0 S30MBO3ZS(309.

099939, 909350 HBgaMObodbmols, Bmaso JmbsBGmgds 0dol dglsbgd,
O3 gEHMOoL  96G0dsdBHIM0Mo  Imddggds  ©IdoMO©  dmJdggdl  dol
36¢035009LwE M30L935DY, 96 sMLYdMOL (ten Cate JM, et al., 1999 cited in Rosin-Grget
K, et al., 2013). 585L056, dmgm Bsdo smfergmerols dsbdobg BEME0MIOMEO 300ol
35LH9go0l 59BHoMEmO 25dmyqbgdol F9IRdE 96 OILEHWMEs Streptococcus mutans-ols
509bMdOL 999306M9ds (Van Loveren C, 1990). dgi360960Hms 45603390900 X aw930L dogd
39390909 0dbs ©s1336s, BMI BEHMOOMGOMEO  3BOWOL  3oLEHOOL  2odmygbgdols
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9909250 696M(g3d0 sOLYdMEo 15008y BEHMOO 56 5GOL Ls3oMobo 35M0Mmygbreno
05JBH9M00b 39M36909wygmzobomgzol (Lynch R], et al., 2004).

1.6.35609LvEM0 553500 JO0L 930JF0MEIMY0S

390090 s oLo  ogMEgEgds  AbmxBwom  BsLIEHO0  LsDBMYIMGOMHOZ30
X9b605330L 360336900M356 Logombms MoEbal 8093mM3690s. 50b0dbIO Y935 Gds
3006905 bmzom dmbobgmdols 80%-do (Vieira AR. et al., 2008), bmwm 3538300
3L5380 00 03Dy Y39wsBY 3O3OFIWION JOMBOINEW 93>I, HMBgrogy
bYox g6 509953905 SLmdol, bmerm G30xIO (3bggdol 2s36ME3gargdsl (Report of the
Surgeon General, 2000; cited in Donahue Jay G., et al 2005). 53sb096, 25630m569d)o
9399469%0L  L3Meols dMLHogergms 60-90% @H9350JONIEP0s 39M0glbom (Petersen P. et
al.,2005).

306390 BEGoGHOLEGH03MO0 89YJ00 35M0gLOL 2536 EGEgd0L Tglobgd 1900 gl
1393006000905, 009935 950b0dbmwo Jmbszgdgdo dogosb d3ocmg dmEMWMmdOL 0gm @
d9L53530bO, FoNDBY WIYMPBMBOM ILIZBOL 2939 GdS SMILHMO LGP JIbos.
bemadom  BobgzsMo  Lomzmbol 9909y, 1950-1960 (gl  LEHMISGHMEOMPS
LSgOMSTMMOOLM  SbMEosEooL  FogH  IMIBsEYdM  0dbs  dodmborzomo  33wg3,
MOMdgwog 99005690 420 BsIOMAL  93M™30ol  MmMbIgE  J399sbsdo  3sMogliols
393039 gdol  dqlobgd  (Marthaler T.M; 2004). 890920 33093990  396M0gLols
393639090l Gqlobgd ho@o6Mgd0s 5d0-do 1966-1970 Hegddo s dmoiegl 12-17f ol
3b53MmdM03 xaiL (Kelly E., et al, 1974).

533-b x9B6IOMYEMdOL ghMm3zbmwo 39bGHMOL doge Immwgdmwo Imbs3gdgdol
dobgzom, 5-9 ol sbsgol 3533305 50%-b 509b0dbgdsm ghHmo 35MH0glbviemo 96
Q59319600 3000, bmwm 17 {igrsdg sb53d0 50b0dbreo 3OHM3MOE0s Fo@EHwEMmdL
78%-0¢09. 53596, Tglodhbgz0s A5bLLZ390s LMEF0SMMI Y339 TMLOLEIGMBSLY
5 BodmsE™m 139BoL FMLOBEIYMBSL FMOOL 59350 JOOL Yozt iEgegdol dbGog (Bagramian
R. et al, 2009). owo0306930L gOHMm36Mwo LEHMAsEHMWMmA0©mo  bsdbobHol dog®
9mfimgd)ero 3mbs3gdgdol msbsbds, 6 erol sbogol 053930 97% 935 YOVICP0S
3900gbom. 356MH0gLOL 203MEgEgds 12 Ferols sbs3ol 153939030 F9oagbl 82%-1 (Monse
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B., el at., 2012). Bobgmdo Bo@sMgdero 33e093900L 99009390, 39009L0 BoJloMEads 6-
56 12 Herob sbs3zol bimewols dmfogugms 84% -8o (Wong M.C.M., et al, 2001).
9035600 6 ol d53d3ms 56% 9350090 0s 3oMogboom (Tsai Al, et al., 2006).
0M5H00580, 792 Lgmeol ImlHogwrol As9m33w930L 8999y 39M0gLIO ©H5350JOS
5096036905 39,3%-U (Piovesan C., et al., 2011). 1996 {ewols dmbs3ggdgdol dobgwgom,
MbaMgT0, 35M09LOL A936MEJgds 6 erob SLs3MdMo3 XaRdo 89590l 73%-b 900
3993390 85393056, bmwm 12 fewol sbo3md®mog xawndo 84,5%-U 0039
50m9bmdol by33wg3 3omgddo (Szoke J., et al., 2000). 2002-2003 Hrgddo o
0603obgmdo BoGo690ME0 33193990 LgM0s L3Ol dmbffogergoms
LG™ASGHMWMA0O0 BESGHMLOL Tgbobgd, 530JLoMYOL 35G09LOL 4930 EI9dOL 909y
956396909l 14 ool sbs3m06M03 XaMRdo 356MH0gLoL 2036 3EgEgds 89500890l 49% (Pitts
NB., et al., 2004). d9w05d0, 1980 {erosb 2006 {Hersdg 396M0glbol goztmiEgagdols
9563969090 d9LsdRbg350 30093 MdL. 5 ol sbvzmdMog xamxzdo DMFT obpgdlo
930Mgds  2,66-s6 (1981 §gero) 1,38-dog (1994 (gwro), 7 Farob  sbozmdemog
X3800_1,4-00b6 (1983 figwo) 2,24-0009(1996 figwo), bomgom 12 Ferol sby3zmdmog
X35880_3,9-0006 (1983 figero) 0,92-dcg (2001 §gero) (De Vos E ., et al., 2006). 1998 {ieools
9mb5(399900L  Fobgz0m, 0GOW05do, L3MEEol  mbfogwgms TGOl 39Gogliols
3936390905 995003965 52,7%-1 12 {erob sbs3zmdmog xamx3do, beagom 68,8%-1 15 {erol
Sb53MdM03 xawndo (Angelillo IF, et al., 1998). bm®gzs@osdo, 2009-2010 fHergddo
399m33wgero 1168 35393056 12 fiemols sbozmdMmog xamxzdo DMFET  obgduol
3563969090 99o0agbl 4-U, bmm 14 ol SLogmdMmog xaMndo  sbodbeo
9563969090 s¢emdlL 7-0q (Dukic W, et al., 2011).

1.7. 3560990 ©35350g30L JHOMEMY0s

39600gLol  59mdfiggzo dobgbgdol Fglfogers FMogzsemo ol gobTogwrmdsdo
90000bsMgMd@s.  x9M 30093 XIX-XX 693699830 Loxzdzgwo Bogystrs 3sGoglols
39630056900l J0d0O-35M5DOEGHM ©S B0HB0ZNOM-JodoG MgMEOgdL. 1884 (g,
Miller-ob 8096 Bsdmygse0dgdreo  Jodo)M-3505Do@GMmo  mgmMools  msbsbdo,
3960gLol 4963000060905l Loggmdzes gom FJozMMmmEYR60HBTgdoLs s 306Mmol emdo
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5319006 gdwo  Bsbdomfiycrgdol  ghommdeogo  bgdmddgogds 30Ol Bogo®
Jumg30wgdHg. T3S,  39Mogbol  gEHOMEMa0sdo  dowgMo o 3609369 ™dSL
3603935 §obsbfoMgobigmdol  Bog@mMgdl, MHMmamEO0Ess bgmigzol Momabmds o
339900 bsbosmo, 515939 9993300 God@MMo. Jobgszsw 0dols, MM sbodbmero
090600l 99839600396 EIWo s 30bo3MMmO ILIdMYOOL T9dgy Lo3Mbgbg 9o
3930009, 030 XYY 56 5OOL MsMygmaowo. 1928 (gerl, D. Entin-ols dogé dmfmgdmem
0gd6s  3960gLoL  HoMmBMIMdOL  B0BOIMM-JodoMHo gm0, OHMIWOL  MsbsbIsw3
390090 59350JOOL A963056IGOL LORIZWS® JEM JBOOL Jogo® Jumz0eOLY
5 30608 OHML Lombgdo 808E0bscmg MBAMLOLS s ORMBOOL 3MME9LYdO, JobsbdGol
b9©3000wo  LAOYIGIOYLWO 33WowdIRo, JLIJOOYWo 3MGIbEoswdOLS ©s
d1bGH9JdoL Bgdmddggds. Miller-ob gm0l 4530 EMOSL s 39M0glol obgz0msMgdol
06x399d30me  2969BL, 39Mdm@ 3o Sreptococus Mutans-ol, GMAMOE  @odmdfzg30L
0©96G0x8030M0L  Lyxgdzgwo  Bogysts  1950-1960  fiewgddo 306063909
9939608963930l Bo@oMgdol J98©9y. 90bodbmol  3¢0bozMEmo  OLLdMMGdS 30
396bmM 309 s 1970 §gerls Fher-ols s dobo 3mengagdols doge (I1.A Jleyc, 2007).

396009L0oL 9EHOMEMAO0MOHO BodBHMEOHGOOL 009IbEGH0R0EMGdOL BoBbom, M350
L539g3609MHM 3309355 BOEBHIMYOMWO, MHMIJEMS T9IRJOYY OYODbMdO®  356M0gL0
909379036905  3MEEGH09IBHOMEXMAO0ME  ©9935©JdsMs  MoiEbgl,  boem  25dmdf393
dobBgbms  dmGol  db0dzbgemzsbo  s@aowo  MFoMmI3L  Le309WE-93mbmdozmE
539dBH™OL (Peres KG. et al., 2000), 38md9ms 15890003060 g96500¢q00L ©odser mbgls
(Qin M. et al., 2008), 3060L OML  303096M0 JEYMISOIMOOL B Fob396909eL
(Mascarenhas AK., 1998), d5J®gcm0v 0bxgogo®mgdsts (S. Mutans) ©@d 3956M0mygb)®o
1533900L bdoe dmbdocmgdsl (Milgrom P. et al., 2000), 3060l 6l Lombol MomEgbmdslss
Q5 099500996 mdsl (Lenander-Lumikari M. et al., 2000), 9693036 Hoboslfotmsbfymodsls
(Piddennavar R. et al., 2013). 553500900l 2450m3(393 BoJEH™MIOL sB939 0539900369096
OHMIO0M0 M56300¢030L 39MH0M©I0 EsR0JLOMYOME 39G0glwer F9dmbgnzgdl (Helm
S. et al., 1990), dgOHMd0m bdqul (Ferraro M. et al., 2010).
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1.8. Lslidgemo §ygol BEHMOOMYOIOL OLEMMOoMEo S139JEHgd0

Loldge  Pgowdo BEHMMOL  3mb6396EGHMSE30s ©@s dolo Fglodwrm  3MOHYSEOS
39009LWO E9350JOOL A5630MIGOILMSD, Bx3EbogM I IILEMMYGdIM 0dbs XX
L5 3mbol sLOHYoLbdo. 1909 (ganls, 5896M039wds LEBHMAsEMEMTs, BMIOIMH03 F533900
39603865, GMI  3530963H90L, GMIwgdoz EFbM3OMObI6 3MmmmGmsmdo, 3dowgdbY
509603693Mm©om  Y530L839MH0 odgd0. 890yaTo BMYIMH03 3533908 SBMLES, MHMI
03039 Lobgmdols  osdgdo  5996MH030L  Lbgs  Joemodgddo  93bmzMgd  306MH9dLs3
509603693mom.  3MY30569300 36MdOEO b, OHMI gog0LRGH WSOl Ao5Rbsm
39009LMIBOLEIBEGMWO OEZ0MMZ5, bergwm 25dm3f393 d0BHBI LIS Lolidgen
D9o8o  sMOLgdMEo  bogmogmgds. 1930  fgwl, JoBozmbgdol doge  fgwol
@3dMM5GHMOH0)0 565¢00Bol 90990, 00095GH0R0E0MYIMWO 0dbs BEHMMO, HMaMO3
453039600 sdgdol 459mdf3930 BOJGHMMO, bMErMm 5350 JHMPS BeryMOMBO
(National Institute of Dental and Craniofacial Research).

1930-1940 argdol 4963530 mdsdo 39600390 93393560l H. Trendley Dean-ols
@5 dobo  3mgagdol  Fogm, 5dd-b  LobmYsMgdMH0z0  XbOE30L  gPmgbmwm
260390L0GHYGHJOME  ghms©, bmOE0gEEIdMEs 930 domwmyomemo  33¢93900,
OM3gwms  30Bobl  FomBmoygbos LolAger  fyoewdo  sMLYdIMWO  BEHMMOL
306396300l 2530960l Fglfogars 396MH0gloLy S BEYMOMDBOL Q963056()0>BY.
33w930L 9909290 dogdmer  dmbs(39990bg oyMEbmdom, 033wg356M9dol  doge
dmfm©gd 0dbs M93mdgbogos, O™ LsLAgE Fysedo BEHMOOL M3EH0ToMHO
3M6396@3®s30s  09opabl  13y/am-b. sbodbmeo  3mb396GGMsE00L  @O™L
©5530JL0MGdME 0dbs 39M0glol bs3wgd0, bmem FwMOHMBoL (AbYdMJo FmEODs)
990 09dombggzs. 1958 Fgwl, xoboE30L AMmBEom  MmMsboBszool bogdudgMEHm
303039BHoL ©al3zbom, Lolldgero Fysero, MMIgEoE 9903938 BEHMOL 3mb3gbEMsgoom
19p/¢-80, 8oBbgme odbs 3oGoglol 36939630 Fs0396Ms. 1960 ferosb sofym
5d3-b LLLAgEo Hgeols AsloOO BEHMMOMGdS, bmerm 2002 ferobmgol obbmMEogmos
50-q56 46 Joamsdols (3mbabengmds 171 dogrombo) Lslidgwro fywol g@mmomgds (Lennon
M.A, 2006).
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1.9. bsbAgeEo Fyemol BEHMMOMYdOL 39ga900

1960-056 {ergddo 930™30L J3ybgdol dymdsmgmds 356Mm0glbol  gogMEgagdols
dbemog  Bo3dom@  LogosErm  0gm.  sbY3gm  93Mm™m30l  J39969080  39Gmogliols
3936039 gdol  goblogMmgdom  Bomoo  3sBg9bgdgo  0dbs  ogodlocmgdMEO.
5060360 BodBo LoBA3MWIE WHGEM 369396300 VMbOLd0gdYOOL AoEHIMYDIL Aol
3900092, 653  ©OLEAHMM©S  BAHMOOL  39M09LEOIBOLEHIBGHMo  ™M3z0lLgds. 1967
Derobomgzol bmMzga00l 14 Jogsdosb 5 35099600 500b0dbs 356009l 99350900l
399306905, 53 296306MHMdYOME 0gm GEGHMMOL J9339w0  35BEJOOL  QsdMmYgbgdom.
03039 3900mdo 1356065300l J39969080 BoJLOMYdS 99350 YOOL 3¢S MBOL
95h39699gero (Marthaler T.M., 2004). 1976 {geol, ©sbosdo 3oGroglol gogmEgwrgds 30%-
0m 99930605 8 fierols sLs3mdoM3 xamndo, dgsdgdom 1961 s 1968 (engdol
9b5(399900056, bmerm 8-sb 11{ewsdg sb53mdM03 Xamxdo 30_50%-00m. s0bodbrero
30905MBS  2ob30MMIGOM 0dbs  L3mengddo  QsbbmMmEogwgdwo  36M939630mwo
©mbolidogdgdom, dom TmMHOL  BEHMOOMYGOMEO  300eolL  35LGHJOoL  godmygbgdom,
OMIgms ImbdsMgds3 obosdo sofiym 1968 fgunls (Hesselgren K., et al., 1982). 1953
Derosb 93903900500, ©069MAs BEHMMOL 99339000 BHOdEJOOL  25dmyqbgds
L3Ol AMBHogwrgms 3mbE0d96EHT0, M85 LsdmEosbo {iergdol 3gmomdo d53d3ms
515300 35M0LWO 935JOOL 2030 3Igds F95d30Gs 70-80%-000 (Marthaler T.M.,
1994).

Lolidgero  Pyeols 899500396 mdsdo  sOLYOMo BEHMMO @S dobo  o3wgbs
390090 9350 JO0L 296305MJ05Bg B3M0 T936096M0L 06EIMILBOL Logobo 4obs
5 3019b93500 33193900L A3 0560 OLEMMO0LY, WobIgl WOEBHYMHSEWMmSA0E3
96530 3m03M3905 393609M)o 30093900 90b0dbMw Ls30MbMIb 3938060 9d00).

1987 §gaob, 598-80 Bo@oMgdmmo  930©gdoMmEwMyomemo 33930l 9909yo©
©5530JLOMPS J9MOJLMEPO H9350JO0L 18%-0m 93060905 L3meols Jmlfogergms 0d
30630296300, MHMIgdoi dmobdseEbgb BEHMO0 Qox IOV Lolidgw  Fyowb,
990560980  Bgmeolb  dmbfsgwgms 03  3mb@0a)bGH™b, GMmIwgdog 09ygbgdbgb

35x8GHMOO0MGO Loldger Hgol. bmerm ©9350900L  3¢9dsMdoL  d5B3969d9w0
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25%-0800g 450D5M5 BEHMMOL 5O MdM030 godmyqbgdol dgwgas (Brunelle J. et al.,
1990).

1989 §gl, Im@wsbosdo, Bs@o®ms 330935 LEMIsGMEMa0emo bGs@bol
dgLobgd. 3309308 FoBIGHHOMOMDdS 3M(3ICEOIIMNES MO JodsdBg, MMIGELMoRb ghoo
3509960L Loldgo iyerol BEMOOMYGdS J0dobscmgmds 1983 (erosb, bemenm dgmeg

Joawsdols  Jmbobargmdsls  x9MH 300093  9MIBGHMO0MRRMEo  Lsbdgwo  fysero
9090™m©gdMm©s. BEGHMOO0MOMEo  bdbdgo  ywol FmIbTsMgdgms  3MmbGH0d96Ed0
39009LMWO 935 O0L 25303 gds 69%-000 bBo3wgdo oym 5 ol sby3MdIMO]
X35330, 65%-000 B530900_15 ferol sbs3mdM03 xaRdo, beerm 39%-00 bs3wrgdo_10
Dol sbo3mdM03 XaMRdo, 5MIBGHMO0MGOIo Lslidgwo fywol ImabAscgdEgdmsb
d9569d0m (Attwood D, et al., 1989).

1990 §erol 8mbozgdgdol msbsbds, 0@oos FoMoyIdMEs BEGHMOOL bsdo
bbgoobbgs  3mb396@®sgool ddmbg  Lsbdgero  fywoom  (40p/¢n;  19p/¢;  0,30p/¢).
d9L53530L  M50mbgddo 3bmzmgdo 1533930 3MIMWS30s Fgogbs 643 LMol
dbfogargls sLozmdMoz30 xamaom 11-13 fgwo. 3309308 890939000 OIILEMES
6Omd, L3mEol ImbHogugms 0d 3mbEH0ygbBHTdo, GMIgdos EbM3zOMdEDHIL Lolidgwn
095080 BEMMOL domseo 99339 ool dJmbg Mo0mbdo 5¢9b0dbgdmsm 35M0glvEo
5535930l dsEo  35B3969090  FgoMmdom 08 353339096,  GMIWgdog
3b™36Mm3©bgb Lolidger Fysedo BEHMMOL M3GH0ToEMMmO s VOO  3MBEIBEM300L
9Jmbg H50mbgddo (Angelillo IF, et al., 1990).

1991-1992 {ergddo, o3LGHMowo0s8do, A] Spenser-ob dogh 3093 9OHPHYW
OGO IPIO0MO  3MOGEs3os  Lobdger  fgowdo  sMLYdIMWO  BEGHMOOL
306396@G®5305Ls O 39MOBMWIO O535IOOL 493039 gdsl meob (Spencer AJ. et al,,
2008).

1996 §garl, obGsgedo Bo@oMgdmmo 33e930L 9990 ILAGHMMES BT,
9mbobgmdol 03 Bofol, ®mdwgdosg dmobdsmbgb  Lobdger  Fyowl  gEGHmOol
306396300l sLydz9d0 bmMTom, 5©0g60dbgIMPIm  JoMJLMEO 55350 JOOL
Q905¢0 3563969990 J9s6gd00m 03 30b3H0396E™B, HMIgms Lslidgero §yswo o6
0Y4™ 39X IM90M0 BEHMOOL 0mbgdom (Kelman AM, 1996).
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1997 Hgerls, gbGmbgomdo s sbosdo lzmeols ImLfogzergoms Gmmol Bo@o®gdmero

33w930L J909390, 396M0glol 493039 gds JuEGHMbgmdo 7-12 farol sbo3mdMog xawndo

395003965 83,8%-U. 360530 03039 sL53MIMOZ X AMRJOT0 53500JO0L O3 (3ILGdS
500b60369dms  62,1%-00. 535300MOMMWs©, LsLIg HyseBo sGLYOMEO  BEGHMOMOL

3639630305 guBHM™bgmdo  ogm  0,8-1,158y/c0-8o, bemerm  ©@sbosdo_0,20p/¢0-8o
(Dragheim E., et al., 2000).

3963560500  BoGo®mgdmmo  33¢93900L 20 ferosbo  0bEgMzswol d9gyo,
Mmdgedoi dmbsfogmdsll 00gdbgb L3Mmeol dmbfogerggdo 8-sb 16 {iersdwy,
OLBGHMO, OMI 35MH0gLYICO 55935 JIOL 3e0gdsEMdOL F5B396909e0 56 033EdS
9099595350 0oLy, MM LLlAgE Fysedo BEHMMOL 3mb3gbGH®30s F30MmYds 18/~
96 0,2,0y/-0¢0g (Kunzel W, et al., 2000).

2000 ©geob, Journal Public Health Dent-ob 8096 959md399690me  odbos
153936090 BEBHSGH0s 053Mmb0sTo  JoMOJLMEIO  H535JOOL  2o36ME3gEgdoL  Tglobgd.
33w930L  3oBIBHOd0 dMO(393s 830000 Bb3olb3y  Joemodol Lo33eg3 3M3Es30sL
3b53MIM030 XaBom  10-12 oo (1060 853930). 535Lm9b, 053mbosls 1987 (Herosb
909hm@gdms Lobidgeo oo gEHMOoL 3mb3gb@Gsgoom 1,4 dp/er-do. 33w930L
3909250 LGOS M, 053039080, MMAGEMSE 309HMEIdMPI0 LELdgwo fysero
BGH™O0L  3063396¢ 3000  0,8-1,40p/c, 50060369dMm©s  39MOJUBMEO0  89350JOOL
393039 gdol  54%-000  3¢0gd5MBS, 00 353039096  F9sMgd0m,  OMIWIdO3
dmobdombgb  Lobdgew  Pgoell gEHMMOL  ¢dbodzbgerm  3mb3EbGH®ogoom.

3M@GH03500530ds 565¢0HBTs o9ILEHMS Lalidger Hgoedo s®LYdMEO FEHMOO
306396@®s3ool 360d369emgsb0 393cgbs 39609LvIEP0 935 JOOL  Bsbgz9b9dg by
(Tsutsui A, et al., 2000).

2001-2002  Ggd8o, 06OEsbosdo  Bo@o®mgdmeds  930©9YI0MEMmQ0ImHIs
330939935 3900gLboL 253039 gdoL  Tgbobgd 3093  ghMbgw  sboym  GMJ,
BGHMO0M90Mo  bdbdgwo  fguwol  dmdbdoMmgdgrms  3mbGH0a9bEdo  39Mogleno
Q553500930L 2536039 90s B5305M© B0 0ym T9EsMd0m 03 FMBobegMdILMSb,
OMAgdLsg J09HMEIOMPIM 9MOREMMOMGOMwo Lsldgero fysero (Whelton H, et al.,
2004).
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YeungCA-l dog6 9dmmqdmos  3eobozndo 33093900l dodmboergols
09092900, GMIgwog 9596005690 Medline, Embase, Cochrane Central Register-ol
LodMogdom Im3m3gdwo 1980 ol 890y 299md394b9d0reo mEo Ladgabog®m

33w930L  9909aL.  99Mm33WgMWms  MomEYbmds  F95gbs 13551 558056l
bbgo@olbgs s153MIM030 X AMNBOIH. IM3M390Wo 3310939800 MYOMAYE) Foogsbdo

©LGHMOIOS BGHMOOL 5EPOWMIM030 dMbTocmgdol 36M939b3omwo 953990, bmwwm
365 Boms6do_Lolidgeo  figsardo  sMLYIMWO  BEHMOOL  JMOIH305 99350 JOOL
3936(39gd5bmsb (Yeung CA, 2007).

53LGMowo0sdo, G.D.Slade-ols s 8333505 XMR0L 096 F9IBYLOE 0bs
LOBMAOOMIIM030  X9BO330L  gPmzbmwo  oblGoGHMEGHOL  Boge  BmfmEydMEo
9mbs398900 IMBIMIEMS 306001 WAL KBIMMIWMBOL  FEAMIMYIMOOL  Flobgd.
93319350900 doMO0MO©  JoBbL  HoMTIMogbs  sgA0bsm  Lolidgwr  goserdo
3OLYOMEO  BEHMOOL  35M09LB3OMEIJHMOIMEO  ™30Lgds.  sbodbmemo  dobBbom,
933w9350900L 3096, 153393 30MMS 3MIMMOES EI0YM MO XYMB: 30039 X (IR0
3990005600696 1960 59y 050 3060930 (05806 MHMPYLSE, S3LEHM0sT0
Loldgero  fyarol BEHMOOMGds FsLoMSE 9O BOYIMEs), bmem dgmedg xamndo
99000m@©bgb  1960-1990(¢qdd0  ©ds©IOME0 3060900  (MMEILsE  93LEMHE0580
BGHMO0M90Mo  Lsldgeo fgowo dogfimgdms Imbsbegmdols 67%-L). 33w930L
9900939900, 1960 {iersdg 35O 30609080 935JO0L 2930 3ggdol RGO
domoeo 3583969090 oxoJloGmS, g MmOy XaRIo  A99OD0s6gdME  Bo3zewrg3
306906 G9sMgdom. Jglsdsdolo, 1960 (arsdg 9OLYOIMO  BEHMOOMGdIMO
LobAgero  fgsewo  Bogargdo  39M0gL3OMEJIBHMOMWO  M30L9d0m  FodMOMBIML
(G.D.Slade., et al., 2013).

06Mg»do, 12-sb 16 {iersdgg sbsgol 3007 bzmerols dmbfsgargms 3mbEoa9b@EHdo
BOBHOMS 331939, MMIgoi dobbs  obobsgs  J9MOJLMEO  O935IO0LS O
RBEMMOADOL  253039w00L  dglfogursls  ImLsbergmdol 08 bsfoedo, GMIgermsg
9090™m©gdm©om  LLAgro Fyseo FGHMOOL Lbgoslbgs  3:63396@GsE00m. 330930l
090920005  9b396s O™,  3956M0gLIEPO  O9390JOOL 493039 gdol  Fob396909gero
9306905  48,02%-056 28,07%-0009, 95306 MHmgLsg Lsbdgew  goewrdo  gEHMOOL
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3Mb396E®s3050DMYds 0,59p/q-sb 1,1309/q»-0009. 09939, ABGH™MOHOL
3M6396@G®s3ool  dmBsBgds 1,5 8/e-Bg Bg3000 9696506  493egbsl o6 sbgbs

390090 953500 JOOL 3¢9dIMOSBY, B5d0b MMPILSE 0y 306306 353806MHT0 0ym
REMOMDOL 203039 gdol BOEILMSD (C. M. Marya., et al., 2012).

2007  §gl,  Lsdgsboghm  g9®boewdo, ,,Community Dentistry and Oral
Epidemiology” 296bogme 0465 LEo@os gobgmdo 356M0oglol 353M3E9wgdol dqLebgd.
50b0dbo J3994bol dgdmbggzs Loob@gmglm Fosgoeomos 0d dbMog, M@ 1959 Fgwls
530bgmdo  ©sfygdmo bsldgero fgaolb TsLowEmo BEHMOOMGds Fghys 1992 Ferols
Q5LOLOIEL. 33¢930L 39MH0M©O IMOE353Ws 1992 Fgwls, beaerm Bs33g30 3M3MWS(300
550 3mU{Hogegls sbs3™dMm030 Xax3do 6,9,12,15 fgwro. 8909a0 33393 Bodots 1995
Db, Boog 19330930 3M3MEs30s 99500a9bs 1198 L3meols dmbfogargl. 9999005
3bsygMm O™, 1992 (gl 35609LE0 9350 JIOL o3 (39egds 12-15 Ferols sbs3mdMmog
X3RO 0o ogm 1995 {ewol dmbs(39990m6 Fgotmgdom.  3OMm39bEEo
3obLb353905 ©53509d0L 493039 gdol IbM0g 12-15(ol sb53MmdM03 X3B9dT0 0ym
37%-29%. 15330930 3M3Mo300l 6-9 faol sLo3mdMmo3 xyMBRdo 3o JoMoglol
393639gd0l IbG0g 296lb353905 56 ox0JloMgdmws (Seppa L., et al., 2007).

LoEOL 9M9dJT0 BoBHIMYOMETs §30YIOMEMAOMTs 33¢g350, GMIgdos
9mbsfogmdsll 00gds 12200 bwgdogd@o, sbs3MmdMm030 xamzom 6-7, 12-13, 15-18 fgwo,

300093 9O ©9ILEHMEMS Lobdger (ysedo sOBYOIO FEHMOOL 3MBEIbGHME00L
3930965 3960090 99390 JOOL 493039 gdsDY. 3310935 FMO393S  Lyols
365090l 11 Ggaombl. Loldge figserdo gEH™MOOL  dogdlodswymo  3mb3gb@H®MeEos
99500396  0,633/¢0-.85006  OMgLsE  3MbE9bEGHMsEooL  F9B39b69dqw0  Fgeyqgmds
0,389/¢-s6 0,60y/c-80g LBESGHOLEH0ZMMs© 503369 M3z560 goblbgsggds JoMogliols
S FmOH®mBoOL 203030l  dbMHOg 96  IR0JLOMGOMMS. bmwm  39G0oglols
393039 gds 8609369036500 998300 O 5353MMMWOE 20DIMOS BEMMOHMDOU
d900b393990, OHMEgLsE LEbIgE figserdo BEMMOL 3MbEIBEGHMOE0sd Joswfos 0,60y/w-b
(Aldosari AM, 2010).

dombgozs 0dols MM, FEHMMOL I60d3bgEMds  39M0OLMO 9350 JOOL

36939630580  F93b0gMr s ©OIEILEAHMOPIM  BoJBAL  FoMBmopabl,  ®gol
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damdoMmgmdom  s19Y39  IM03m390s 3393900,  OMIWGdo3  9ILEMEMYOID
LoHobosedgaMmb.

1986 (g, Curzon ME-bL dog® Ggbsbol T30 Joeoddo Bo@sGgdmwo
9309000 MyoMOM0 33930l 89990, BAHMMOL 3Mb3EgbEHMmOEosLy s J9G0glvywro
553500900l 2530399l FMHOL MOMYMRBOMO 35300600 OIEILEHWOEs (Curzon ME,
1986).

1999 fgwl, StevenAdairS.-ol 8096 583-00, xmOx00L FEGHOL LMol

dmbfogergms dmMol Asbbm®mE09wgdmEo 33930l Lsxdz9w by, Mmdgwos dobbs
0bsbogy  39M0gLYIEO  H935©JIOL O  BWMIMOHMBOL 2930 E3IdOL  TGLHogsL,
506y MM, LHLIgE (godo sMLYdIMWO FBEHMOOL 3m6396EMsE0s 3603369 ™356
3930965l 96 sbablL 35M0gLOL A9630MNOSBY. B5383900, MM Bgsdwbgb Hyowls
3GH™O0L  3mb396GHM30000.0,1-0,20y/w-00  3500glIo 993500l 43039 gdOL
dbomog 9609369 m3zbo o6 2oblbgo3wgdm©bab 03  85393900Lgb,  MMIWgdos
dmobdserbgb Lobdge ol BEMMOL 3mbagb@®mssoom 0,5-1,20p/w-80 (AdairS, 1990).

obmgmdo,  Lgmeol 2401 dmbffogemols  3mbGHoggbBHdo BB
930930MMAO0MOHO 33935,  MmIgoz  dobbo  obobsgs  3oGoglbols o
RBEMMOADOL 393039900l TguFogsl ImlLsbergmdoll 08 Xx3539030, MMIgWmS3
9090™©9dMm©o0 LG Fyseo BEHMEOOL BblsILB3S 3mb3gbEMsgoom 0,30p/w-©sb
5,209/@-0009. 33w930L 990939335 93965 OMI  35M0gLOL  gozMEgEgds  S0bodbmem
13393 3M3MS305d0  goaqbs  38%-U, bmm BEMMOMBOL_45%-U. 0d3e,
Loldge  fyserdo  sOLYIMo  FEHMOOL  3mb6396EGHME00L 3938060  35M0OgLYIEo
Q55350090 253039 90LMSb, 6 sILEMGMS (Dandi K.K., 2013).

LAOGOLEG03MMS© mdbodgzbgem 3938060 OSBGOS 39Moglols
393M(390gd5LS s Balidge Fysedo sOLYIME BEHMOOL 3mb3EIBEHME0L ImGOL 0MsbTo,
2376 9mBSOEOL  250m33¢g30L  J9gye®. Lsbdgwo fgowo, GMIgdos FEHMOOL
3993390Mds  0BMEIOMs  0,18p/¢0-sb  1,28y/-0g 3603369 m@ 593060900
390090 H5350JOOL Fo3M39egdol Fsb39bgdgls 0g039 3gMomdo (Rahmani A., et
al., 2010).
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900030500  BoGoMs  33e0935, MOMIgero3  d0Bbs  olsbogs  39MgLIeno

Q05535009030LS O BMMOMDBOL 43039 gdol Tgbagarsl bameol dmbfjogerggddo 12-
15 §asdg o sbggg o Jgboderm 35300ML Loldger Fysedo sOLYOMEO BEHMOOL

306396@M5305Lm5b. 15330930 3M3MWSE30S OYMBMPS MO XYMBOO: 30039 X3RO
399600056900 0Y3b9gb ols 306900, 3053 JogfimEgdmEsm LELIgwo Hyswo FEHMEMmOL
30639653000  0,3-96  2,28p/c0-0009, bmem dgmeg xando 9900569390
15330930 3060900 ©9dIMOEDI6 LOLIg Fyselb FBEHMOOL 3mb3gbG®s300m  10-

149y/c0.  33c0930L 890099005 9b3965 MM, 356MH0gLYICNO 8935 JIOL  Qo3MEFIIYDS
01MYIOMES  BEMMOMDOL 493039 gdslosh  ghmo©,  OHmymeE  1533W930

3035300l 306039, 0l 3gmeg xazdo (Wondwossen F., et al., 2004).

1.10. 35¢030mdol 3609369cmds 35MH0glvemo E5535¢0gd0lL 36MY39630sd0

dsb 99909 53 39M09LME0 5535©JOOL 3omMqbgbo gEbogM o 39MA5©
0dbs  glfogerowo, Loxgnmdzgmwo BRogystros 369396300 mbolidogdgdol  Lgcmosl
3000l o960 Jum30gd0L MHgdobgmscobsizool Jobboom.

965350 smgo Herob §ob, 0wgb@oxogomgdmwm odbs bgdfiyzo, Hmyme3
9OM-90M0  ©I(339WMB0MO  BoJBHMOO  39M09LMWO 9350 JOOL  3619396(30500.
69MPy30l  ©s8339wMmdomo  M30Lgdgd0  Fob30MmMDYdME0s  Bsbdo 3o Eodob,
RLBMOOL,  96GH005dBHYO0Mwo  3m33mbgbBHgdols s Lbgoolbgs  3owgdols
3993390 mdoo (Lamkin MS, et al., 1993; Mandel ID, 1974).

69MHy380 sOLgdMEo  35e30do, F9M©s 0dols MM MoMb  MBPMmE
9mbsfogmdl  M9dobgMmooBogools 3GmEglido, s3sLmsb, gobsdoMmmdgdl  byMfyzdo
5MLYIMO BAHMOOL 3mb396GHME00L BOHELL, Goig ™og0l dbGOZ sbg3g 30MHPI30M
393006805 300¢0L 3535600 Jum30gdoL M930bxMI0BEoLME (Vogel GL, et al.,
2006).

Wo@IOsGHMMSdo  dlggg  9m03m3zgds  dmbso3gdgdo 153390  3MMm©MJ@9ddo
5MLgdMO 356 3E0YTob 35M0L3OMEHIJGHMOWWO M30Lgd0L Tglobgd.
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1992 §oob, s3LEGHMOo0sdo, 10 Ferob sLo3mdmog Xando Bs@GHo®mgdme odbs
33W935  39M09LI0  89350JO0L 3609395300 BIJBHMMJOOL  0IBEHOTRO(30MGOOL
doBbom. 883 993L900 3000b35(0ID JoPYdM F9wga 0D WIYHbMdOom, 83%-00
3993w0bs 1533900 3MMEYJHJOT0 OLYIMWO 35300, OMYMEMF 3oM0gLOL GO~
9600 3609396300 doM3gMo (Kaye F, et al., 1999).

0bmgmdo, 1963-1993 Hrgddo BsGHom®@S  930©JIOMEMYOMMIO  33X935
Mmdgedoi Imbofioegmdsl owgds 4003 353030. 3309308 JoBsbl HoMmdmoygbs,
3960ogbols 36939630580 1533900 3MOIEHJO0E ForgdMmo  35eEodol Mol
39bLOBOZEMS. 39MOBMWO H535©JOOL 2o36MI3JEYdS 33193500 dMbsforg 0d 3oGmgddo,
I gdoi3 0dymagdm©bgb s9d3sGmo 339006 30MMdYdT0 (35303000 IGO0
1533900  3mOH©MIBIO0), 85I  2%-U, bmEm 93500 FO3M3IIYS
5L RLMZ560 33900l IJmbg 3M3Ms30sdo dgoyqbs 31,4%-b (Teotia SPS, et al.,
1994).

1.11. bLAgee figogdo sMLGdIMEO JseEordol 3mbEgIbE®MOE0s s dolio Fglisdgrm
3933060 35009l 59350JIBSD

LobAgero  Pyamol  F90509bemdsdo  Fgds3oeo  gGHMOOL  0mbgdol
39009L3OMGGIBHMOMWO 301905  WOEGHINIGHIOMWIP  39MPOE  IPIBEIOHGOEO
394300 s 3M935¢f0sbo oLEMMOs 5gd3L. o3 Tggbgds 3oe30dl, dolo, GMAMOE3
©59M)3000939w0 99dgb@ol 4obbowgs sd@0Mms© 30d0botgmds 1930-1970-0s60
Pangdol 3g6H0omdo. 0sbsdgMmgg ysmmgddo 653ewgdos 36mdgdo Lobdger Fyserdo
SOLYOMEO 35300l 0mbgdol  dglvderm 3930060l Jglobgd  Jooglvyero
Q55359O5LMsb.  MBgBHol  33w9390d0  3oEowdo,  OHMYMOE  ©sTM30JOI0
99d96GH0 9O BoaMMHoMmgdL. 00  AsbboIMos  Bsabomdmsb  gPms© o
3996000569390 Lsbdgeo Fyarol bogMomm LobolbEolb dshz9bgdols 4399.

2003 Hgob, Bgbgomols LoBMYsMYdMH030 X9BO3E30L 9OM3bmwo 0blEod G oL
9096 dmfimgde 0dbs BsdOM™B0, HMIGE0E 59OH0s670s 35K 3E0wmdols s dsabomdols
360083690Mmd0ol dgLsbgd Abmgerom 35dEHed00 Bo@es®madme 33eg390L (Kozisek F., 2003).
50b0dbmo BsdMMIol mobobds, 30MH3gwo 3393900 Lobdge fgoerdo sMLYdMEO
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39 3079dobs s ogbomdol, Gmam®3 Lsbogmagbarme 3603369 m3zs60 gargdgb@gdols
dgLobgd,  dmfmados  dgmeg  dbmxzom  ®dob 89dgy.  d93bogermesc,
osbermgdom 100-Bg 99gBHo 33093000 ©IILEGHIMGOIMos O™, fiywwol LogOom
LobobGol dspsero 3583969090 Fo6Bmoagbl  39M0M35L3w9MEM0 893500909000
3963005609008 36003690m356  MoL3-BoJB™OL.  Kozisek F-ob  659Gmddo  slggzg
d000mgdMYos, GmI 1987 {gwl, Skljar-ol 33939900 ©OEILEHVIOS FoWoO
Loboli@ol dJmbg Lsbidgwro Fyaol 356:09L3OMEIJEHMOMWO 9839JG0.

1937 Qg Mills CA-b dogH 533-U 75 dJoawsddo Bo@o®mgdrero  33¢0939d0L
1593939 DY OILEAHMOS, MMI 35MOJBMEIO O535IOOL B0 BsB3969d9w0
500603693m@s  Imlsbegmdols 08 bsfoerdo, MHMIgemsi  Fogfimgdm®sm  bolEo
Lolidgero figsero (Mills CA, 1973 cited in Bruvo M, et al., 2008).

1973 g, LEABEOY 983003580 PoEIMYIYWO 3300930L TJOIROP IWILEMES
603, 9mbobegmdol 08 boffowl, GMmIgwoi Fmobdsml Lobdge Fyswb s zowmdols
domomo  3mb396¢ o300, 5096036 gdsm  39M0gLMO 9935 IOOL  HOSEO
0sb396909emo (Glass RL, et al., 1973).

2008  ogwob, ©obosdo, Bo@o®mos  g3ogdommwmyom®mo  33eg3s  Bgmeol

9bfogeggddo 35609L¥IE0 H535JO0L o3M(39egdol dgliobgd. 5sLmsb, sgbowm
0465 Lolidgero iyeols m3EGH0dsmo 39850396wmds 35M0glol 3mbEGmmemol dobbom

dmbobrgmdsdo. FoMado  ©L336gd0L  Mobobdo, ULslidgwo  fiysero  gGHMOol
30633963300 0,750/, bowmm 3o 3omdol_90d/w,  Fo08moyqbl m3EH0dseme
©Mbgls, MOl OB 50060369 35M0gloL Y39 sHg B0 53969090 (Bruvo
et al., 2008).

1.12. 330793900 35G0gLve0 55350900l 393MEIIgd0L Fglobgd LsdsGmgzgenmdo
Logdo@mggermdo, obgzg OHmyme i Abmgeoml bbgssbbgs 439969030, 33193900

390090 59350 JO0L Fo3M39egd0L FgLobgd 5B BILOSML 5FSMIYI..

1989 gl 3. goxzosbols doge, dglfogerow o0dbs 3530300 sbs3d0  39M0O9gLOL
393039 gds. 8999935390  0dbs  33@MbsEMdOl  IgmEgdo  35MHOgloL  5dEH03mdOL
Ubgoalibgs badolbol ML (yogosbo g., 1989).
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1991 Hgerls, Bo@otmgdme odbs 33e0935 396090 953500 Jd0L 453639 gdOL
d9Lsbgd MdoOoLOL s glio Balifogergdwol bEbgbEMs ImGmOU. 33930l Jobsbl
DoM0moab9s 99350900l 4930 (39900L  dglHoges, 39M0gLOL  3OHMBOEIsEH0IME
©Mbolidogdoms 8999353905 s dolo sbgM3s 3M5gG03500. B0MgdIer F9YR)d0m,
mdoobols  bobgwdfonm  MboggMbodgBols  @s  bodos@mggermlb  Egdbozméo

160390LOGHYBHJOL  BLEAHIBEIOT0  35MOgLOL  Ao3M(3ggds Tgogbs 77%. slgzg
399m3w0bs  FoOo  3MMHYSE0MO 39300600  99350JOOL o339 YISLS O
153393 30MHms  dLO3L  FMMoL. 300960 0bgduol  TglsHogwrolsl  Lszdom
3650050530594 5309390 3EyMdsMgmds 0465 sx0JLoMYGOMEO. 35M0gLOL 369396300l
90Bbom 365703500 @BgMPoE 0465 Boabo@mzmOgbol Lsdwmswgdoo 10%-0s6o
39 309990b 2e09930mbsGOLS S 2%-0560 Bo@®0dol BEMOOEOL T9Y356s 300ol Togoc
Jum30 9030, G353 o8Mof305 35M0glol M9gMJ30s 71,32%-00m (d5dMsdqg d.l, 1991).

1991 §gab, 300093 9OHDO 339355 BoGHIMOME0 Bodo®rmzgwml Hgl3,deo30l
9nBOHEoo  AMbIbEgmdol  BEAMISGHMWMYPOIMHO 935 YBIMS  FI3M3JITgdOL
d9LHogerols IbEMOZ. LogoMmzgerml bbgs s b3y 3e00To@M-29MmaMex0v9wo Mga0mbgdol
dbobgmdol B 930gdoMmEMyomEmds 33e)358 5ER0bs MMT, sImMBsgergom
930mbolsmM30L 35Mm0gLoL 253ME)Ego0L Mby 8950y9)bL 96,36%-15, beaenm EslsgEwgm
930mbolomob_93,25%-b. 535D, WY935dOL dgBo fowo TmEol IPOHMdOM
Udolbg, 500bodbs 3000l b5EIOOL  FIODM  2o3MEIELOS Mm6039  M9a0mbols
dmbobEgMmdsdo. 659OMIoL  ILILOVEOL, 93GHMOO0 0939630l MFggl  Lolidgero
P9ol 3EH™OH0Mm9d0L Lobgwdfoxgm 3MMAMmdol J9dwdsggdsl s ol 59930 gdge©
5696358 9133030l Y39ws MHga0Mmbdo 356MH0globydo MYHoLEIBEHMdOL goBGMOl
dobbom (d9gasdg m.s, 1991).

1993 fgaoll Logbobom 9939 JIM @S  LYBLOLYSIEHBOW  B53039dd0
d9LHogroe 0d6s LEHMIsEHMELMAO0OHO LEHSEGHMLO (FMYOEsd30¢00 .00, 1993).

1998 {gel, 0. d08b0sdz30¢0l doge dglfogwrow 0dbs Lodo®mzguml dog3d3me
9bobEgmdoll  doM0MOO  BLAHMISGHMEWMAOMOO  ©O935I0JIOL  253MEIEJ0S
063 9bLomOMds. 93GHMMO Mo30L BSIMMAITo 3936 Lbgs Lo3oMbMD JMHMO®, YMMIEMYdIL
505b30090L  Loldger  fgoedo  sOLYOMO  FEHMOOL  0mbgdol 3503369 MdSBY
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39009LIWO ©H5350JO0L 2ob3005693580. 50bodbo 33¢g30L F9EIRO© WIR0bS
™3, 3d00ob 356MH0gLol 0bEIbLOOMBSLS s LELAgE Fysedo FEMMoL 890339 MdL

dm6ob 830G 35330600 5MLYIMBL. 53539 331 935D WIYHBbMdOm, 12 {erob sbvzdo
396009L0bL 2536039900l J5B396909d0 Lodommgeml MHgu0mbgddo dgeyqgmds 50%-sb
90%-0809. 35056 350 063HGBLOZMdS 500b0Tbs Joarsd BM™MTo, doo_B3bgmsdo,
obBbmmdo,  bglBoxnmbdo,  Jmomomlidw,  sbowaobgdo,  dmGxmddo,  mgesgdo,
BodMoM_X035L5 s (360b35¢T0, beaenm Fooeo s Jo0sb Fo®owo 0bEgblogmdols
Mbg LEgIMOM 56 0465 49dM3zwgbowo (8odbosdzowo m., 1998).

2002 Gol, d. ama0wsd300l doge 2sbbmemEogw@s 35M0glol 2s3MEgwgd0U,
300603960-29693 031600 Bobsliosmgdegdols s 306MH0L WML F03MMBOMEMYOMHO
0530L90996M90900L 06390 Mo glifagus. 930Y80MEMA0MTs 33009350 JoMoen
303o300d0  9B39bs  3oG0gliol  ©Y3MmI3gbLOMYdIMO  BMEOIoL  Forswro  LobdoMy,
9036000 MYOMEMO0 5933300 Y439eobg bdoc 99dmbgzq3500 IR0dLOMGdIME 0dbs
S.mutans, bmwm  U9acMRE0Mwo  5bs5E0Bom  oEobs  GMT,  39M0oglols
999330006M9MB00MBL 4558605 300 g60)MH0 Loxd3gEo (FMy0ws830eo J. ., 2002)

2003 §gaols, dgbfogeroe 0465  LEHMIIGHMEMAO0ME 99350 dsms  Lobdoy
96090mM0  Boyz00 9935090 053039000, sb93g  39M0OgLOL  BMEOI0MYdOL
LM E0SEYOH0-3030969M0 s FIOOIM-00MEMYPOOHO MHOLZOL BOJEHMMGO0 (35¢sbsdy
d., 2003)

2003 gl . gogxmosbols Togh  BoGHo®gdme  odbs  33w93s  JO™bozoero
AMBBoM350m00L IJmbg 353839000 35M09LWWO 9935JOOL A93M(39Egd0L Tglobgd
(yoxmosbo @., 2003)

2005 §9geol gobbmM309e@s 396MH0globy s 303Mm3SBOOL Fob30mMaMgdol Hob ol
RodBHMMHYOoL  3mI3gdumeo Tgufogems, s1g3g 39M0glols s IHYId0MO  J9MmOgLOM
390000 3030M3¢sDool 3OMBOWSJBH03S s 939MBsMdS BEHMOOLFYEE39w0
5039D0M0 BOOROEGHJOOM (X 98305d300 9, 2005).
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0530 2. 33¢930L 35LsEs s 8900m©Ydo
2.1. 96090 565¢0Bols s 0LEGHMOOMWOo 33¢g30L IJNMEO

2.2. 30060360 330930.

2.1 0gm®0r0 565¢r0oBobs s obGHMMoEo 33¢g30L dgomo

3199630 sbseobols s obGHMMmOMWo 33w930L IJPMPO  FMOESZWS
1973-2014 §egdolb 356doeByg g0dmd39969d e 33009390L 39609LYIEN0 ©9535QJOO0BS S
Loldger Pgoedo sOLYOdMEO FEHMOOL JMBEIbEHOSE300L MMM IOHM3IS3d0MOL Fglobgd.
3990mygbgdme  0dbs  BodBHO0L  TgoMgool  IJIMEO, WMYP0IMNMO  bsobo o
B9LOYgdYE 0gbs 3GML3IIGYWo 333

3319350 393 9LMdS sILEBHMMGOL BT, Fgmag Lo3Mbol dgmeg bsbgzs®do,
95006 HM@gLsi 998-bs s 93MM30L MFgBHgb 939969080 FsloMEs s0fiym Lolidgwo
Dgaol BEMMH0Mgds,  35MOILMEIO 9350JOOL 453039 gds J90;3060s. bmem dgmag
b59939960L  90-056 (Hergddo A50md399b9dmeEds 332939005  OSILEHVIOS  ©9dgEgLlo©
LMLAHO, bemm Moy d90mbzg390d0 MOMYMROMO  3MOHYMSE0s. S0bodbMwo  Fod@o
99m®mgds 2000-2014 Herol 356doByg Bbgssolibgs 39996580 Bodo®mndren 33w0935000
0909209000, 0d3s 00539 §ergddo BoGoMmgdmmo Moyo 33093900 Lsfobssmdgyml
5Q3LEGHOH09b.

9l 99009 o3 B}OMYYMH03 0533900  5©0dMsBobs  BBHMMOL  0mbgdol
3900mbEGIo  d945boBdo, MHmymOE 9dd-b, sbggg 9330l MIgBIL  J39969ddo
506960 3093963090 Mbolid0gdgd0 35M0JBWWO 935 JOOL 6300 S30gdOL
d0Bbom. s0b0dbMwo  MMboldogdgdo JoMHOMOIPIE  TJIMOGsGIYgdMmEs  Lalidgwro
090l gEHMO0Mmd0m, GEHMOOL 8993390 300l 3sb3HJdobs s BEHMMoL J9d;339w0
909390l 359mygbgdom, G1ods3 LEMAbMdMOE F9sd(3065 35MOBWO 89350 JOOL
3936339905 B3mol IMBHogwgms 3mbEH0ygbGdo. 09339, 3dmdobstg 0d9sb GMJ,
396M0glo MW EH0YGHOMEMAONMO 95350905,  dobo 369396305 TbrmeEm
BGHMO0O90Mo  Lsbdgwo fywom, Fgledwrgdgeos 96O ymaxzowoygm bs3dsMmolo, Moy

39bs Boywdzguo 08 33cg3900Ls, MHMIgEms §909y)0bY oYM EbMdom J5M0glvEo
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553500900l 35630056gdsLs s Lobdgen fgoewdo sOLGdME BEHMMOL 3Mb3gbGHMsE0L
dm6Hob 3odLoMHYdS LYBE0, 56 VsOIYMBOMDO JMOGESEOsS.

1973 §e00sb 2014 ersdg g99md399690meo 33e93990L doMoms@ Lodogdgen
0gomml  (omdmowpgbs PubMed Central (PMC), owmdgs o939 9o0myggbgdmen oym
ResearchGate.net,  Karger.com, Hindawi.com, Ada.org, onlinelibrary.wiley.com,

jdr.sagepub.com.

2.2 930009300060 33935

,Georgian Water and Power”-ol (GWP) 9mbs399gdol dobgwogom, mdogrolols
095003653905 bgds  Lsdo bbgoolbgs  bgmdosb. 3539-LsdmGMoml Mosombo
0565200905 505330l bgmd0Ib, 0LsbO-LsTMMHOL Ms0Mmbo_Lsdym®mol bgmdosb, beem
3 560-65d5e50930L Go0Mmbo_0Mds-geol bgmodosb.

GWP-ob  bsdmoen  fewon®o  dmbsggdgoom  g@Gm®mols  ©s  35e30mdol
509bMds MdOEroLOL Lsdo Lbgsolbgs Moombol Lslidge fysedo Lbgsolibgss (ob.
3b®owo 1). Lolidgero §gaol sdMEOSGHMOHOMWo 3MbGHMMEo bmMEogwEgds ™39d0

9embg.

3539-BsdONw™ 55.5678 0.1200

0ls560-5s9mM0 43.3833 0.0989

3©5b0-65ds¢rsg3z0 41.6144 0.0856

gbMoo 1. 35¢E0Mdols s BEHMMOL Bsdrsem 3mbizgbd®msgos bslidge figserdo
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0b360-b33p000 | — 00959

3330500000 | —] 012
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0536505 1.2 gEmGobL LsdMsem 3mb3g6GMmsE0s Lslidge fgserdo

3393500 dmbsfoarg  3oMms  FgMBg3sl Loz g™ HBgdmsmbodboero
3obLbg53905 Lol 9o BEHMMOLS S 39300l MoMmEYbMdGOOL Tgbobgd.
15330930 33300 890090Mm©s 1399 L3meol dmbfogwoligeb, Gmdwgdos
3b™3MMd©b96 L Lb3zo@olb3s Mo0MbTo (3539-LEdMODoM, 0LEBO-LsTYMEMO, yersbo-
65d50930)s  FgLsdsdoLo®, d09Hm©IdMm©Ic Lo Lbgsslbgs F9dsygbermdols
LoLIgero §9o0.350Mm 33w oym 733 8gEOMdI0MO BJglols s 666 F53OMBOMO
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bdglols Lgmeol dmbfjogeg sbs3MdMO30 Xamzom 12-15 (gwo. XyMB™IGOMdOL
9960Pg35L  LOBMIZWOE  WIJEOM  XIBIE30L  ALMBEOM  MOYIBODBI3O0L  Boge
9mfimg0mo 300E9M0M3900, MMIOl ™Mebsbdsss, 12 fgwo gl sG0L Lowmzgmgbm
3960M©O 35090 ©9535QIO0L  go3M3gEgdol  Tglologeo, 306506 53
3960mEoLmM30L sTMBYIE0s Y39ws 3)B030 JOOWO QoM Aglsdyg Fmes®mgdoLs. bowm
15 feool sbszol doMms dglfoges FobssMbmdM0350 3093 MBROM 36033690 M356L
bob 33e935L (WHO, 2013).

33093580 Bs®M@mds gob306MHMdgdMe 0ym 0bgm®mIomgdmwo  msbbdmdom
Lox oM™ B3Mmol EoMgdEMmMmobs s 33eg35d0 BsGOMImo Mmommgo Imbfogerols
db60sb.

33w930L 39600MmO0 dM0393s 2014fcol 05636M0L ™300 LYdEgddcol ™399
3960mU.

L3Ol JmUfogugms 30608 WOHML IMZ50gMHYds J0dEObIMYMdES B3MEol
9Jodol 350069330, BoglLoToEMO A5650gdOLS s 396GHOWHEO0L BMEDY, 3060l VGO
Lo 30L5 s BMbEOL 25dmYygbgdom (Godo III gsdm33eg3s).

39009LMo 9935009008 TgLog3eligdero  gLEMYIIWMBdO®  35MogLoL
393039 gd0L, 356Mm0glol 0bEGHIBLOZMBdOLS s 0BEGHIBLOZMdOL BsdoEHol 2sblsbwzGom.
39009L0ob 353039905 2560L5BM3MGds 100 45933 DBY 356MH0JLOM 5350 YOMEO
5058056900l MoEb30m. 35M0gLOL o3MEFIEGdS EOBI0, M) 0O 5O S©GFsE9ds 30%-U,
31-ob  80%-00g 39M0gLMEP0  935JOOL  293MEIEG0S 03Dy Badoem
3563969050, bmwm 81%-bg dowswro 3583969090 3090 gdL 93500 d0L Fo@own
3930(3990599.396009L0L 0bGHIBLOZMBS FoboLsDBZMYds 1 godm3zw gDy 35H0glom
D069, 35M09LOL 45dM B796OWO s 35M0GLOL 56 oL FOOMMMWGBOL AoTM
50M09g0990 300gdoL X 5sTom. 35M0gLOL 0BEHIBLOZMDS odolsbEgMNds 3ds (DMFT) o
305-% (DMFTS) 0bgdugdom. 305 50608653L 396009600 ©sHB0sbgdmo 3d0wqdol (3),
396009LoL 2o8m O35MRMWO 380gdol (5), 39M0gLoL 25dM 9600 Jd0W9dOL(d)
L59ONM H3MPIEMOL, b 385-B 930839690L 39G:09L0M IB0IBYdMO(3), 39M0gLoL
3990 ©5356M30(s), 35M0glol AsdMm d:9bow0 JB0gdoL(d) HBY30MmYOOL LogMo™m
509bMdsL. AmBwom ¥bs330L MMYB0BsE00L ToghH dmfmEgdrIeos 3sGogliols
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06@9blbogmdol 5 mby 12 ol sbszmdMmoz xawndo (3ds 0bwgduol dobgwogzom):
do056 sdseo (0-1,1), 350 (1,2-2,6), LMo (2,7-4,4), oo (4,5-6,5), doe0sb
35050 (>6,6). 39609LoL 06FGHIBLOZMBOL BsBsBHo gobolsDP3MYds 256 339Mwo EMMOL
3960030 5bswo 356009l MHMIdOL MomEYbMdom (0360533000, 0., 2004 Fgero).

306008 OOl BAsGHMLOL  Tgisligds  bgdm@s  Xsboa3zol  AmBEom
m6960B5300L dogeM IMHmgdMwo BmOIom (0b. IBsOMO,Hy35 1, WHO, Oral Health

Survey, 2013).
Annex 1
{EE} World Health Organization
u--;;ifﬁi;lm Oral Health Assessment Form
Organization for Adults, 2013
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) A P N e Ny I eI
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33w935do  dmbsfoerg  mom™mgmwo  3o0MmMm3690s,  39M0OgLMIO 993500 OOl
9GOMEMAO0MMO  73odBHMOIO0L  0009bGH0R0E0MGIOL  FoBbom, s3LgdES  JoMbZIML,
OMIgo3 dm0Ee3s 0bxzm®mIs3zosl 304096900 bmMIgdols s 33900l ballosmols
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dgbobgd. 30309606  6MmMIYdFo  499M06gdo  ogm  0bRMOTs30s  300EgdOL
399mbgbgols LobJoGmOl, LEMIGHMEMPMID 30D0EOLS s FEHMOOMYdIMWo  Jdowol
33LEob AmbdsGgdol dgliobgd (0b. sbsO™Oo, M35 2). bmgrm 339000 bsliosmo dMmoEs3s
339000 LobdoMob, GH300wgmeEols s Ao 3OHMEYYIEJdol JmbIsMgodol, slggg NaF-ob
G509 900l 259mygbgdol Iglobgd 0bgm®mdsiosl.

36390l bmdgho:

Ldglo:

Lsgbmgmgdgeo saomo:

(ORTE[GHIAICI  5)LORslmgbos 0) bsffocrmdmog 3) 505l xaLMZbos
LGmegslmgbos 33900
9:300?

©EOb 35685300mds80  [BIRIEH IV LI IIGRNEY 216 0)wgdo ghmbgen 3) ©gdo Msdgbodgxg®

$389b50 bBoMs B3O I
doomxdg3om

O3BoIL?

50 9bsco 9)4mM39e OO 0)330605d0 2-4%96M ) LogPHmm@ o6 dogoMHmIg3

bBotsdoommndgzom
6dols

360m©99EH9OL?

5) OIIWION0 0) M5O YGIO
30bo@0
UG mdsGHmemy0sh

s)wgdo ghmbge 0) Mgdo MOXIO 3) LogMomm 56 gobgbsg
©0gdo ®39cgbxg®
obgbsgom 3d0wgdls?
0095000 0v) 56> NaF- ) 0sb 0) 56
ol §sdmg@gols?
0949690m vy 565
BAHMOHOMYPRO Jdowol ) OsH ) 969
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23.  bAIGHOLGH03NMO 565¢oBO

33w930L 99990 JoMgdmeo dmboszgdgdo sdds3s MHMYMEE JWsbolzmeo
950935@0379600 LAHIEGOLE03ZOL 5M53505F9BHOIEO s 350589EME0 FgoMEYdOL, 0Ly
96535¢0256DMTowgd0sbo  Igmgdol godmyabgdom, 8s09ds@03w9M0 LESEGOLEH0IO0L
303309939 3OMYM5850 3539E0L — SPSS-21 893d39mdo0m.

9mbs398900 ©s3xds3qs IBM SPSS.21-80
9mb5(399900L 53853995 5 FgLodsToLO, BB sofym 0dol Yoe33930m,
09) ©509bs bdoms 93b3w0gdms 33193530 bsmo 6odbgdo, s6v) Lobdotmgoms

39boffogdol  3bMowgdol dgygbom s M9x03900L  s3gd0m. 900 9BI3BY
399mm3o 0dbo— Lodmsem dsb396909o— gadgom mgdmwo ,3obGHMswwmeo &9b-
©9630s", 53 8996900l LYTNOWgdIL 4390 g3S.  MOYoL  BIosHg  Lodmsm
9539699905 ,09000565%. 53Lsbsgg, Mool Lseol dmbszgdgdo Fgodwrgds oyml
Mm693500: 30(6OM 5 FoMOOM E0535BMboLs. B39 d98mbgz935d0 yz9ges 3ombgs 30HO™
©0535DMbL 2569390369809, 30650056 300035600 25dMygbgd o ogm 5- 56 7-bogg-
b7M0sbo  Lobmdo, by 3sbbgdols  GomEabmds  JgbrMEMwo  oym.  sdo@ma
299099690 0465 ©sdm300090Mgdol LoBmdo Mg, mYdMEo ,ws039MEHOL"
L3os. 300600 ©0535HMboLIM30L 89056y  AdTMMZWo  0dbs, Gmam®3  50-9
3603906H0wo (06¢9MH35¢0, ©I3MM300 LOBIOOOIE Yodmmzwowo 3Mm396¢3)0).
5939 99605 0mg3sl, GMI sOLYIMEO BHMIOE00L Tgbsdsdols®, WH039MGHOL LZSErol
d90mbgg35do  Lodwoenm  35B39690¢0l  Lsboo  bdoMo  259moygbgds  LyFSEM
5003930390 (6o m®o 4965Howgdol 990mbgq3sd0 LodMsEM 5GO0MTYEH03wI0
90mb3935 89000565L). BogMsd o063 MBMM 33536 DL 803560FJ M30GMSBHIGLMDdS S
d9L5MYOOE 25dM30949bgm gosbs.  Fgbodsdolo, yzgwrs 0d dgdmbggzsdo, M3
595L  9bseoBoll  0Bbgdo  0mbmzs s FgLsbfagaro  (33sEO Mool Lol
39693903690Mm @9, 56 89056930l L5FY5EGOIL OGNS, JOTMMNZO0s FGEO0BS.
9mbs39dms 3853980l Bom9gdo@03zMo  LEsGHoLE030L 89oMmEIdo 0derg3s
339 YOL  FmMol  39300M0L  (3MOIWS300L)  9MLYIMD-3OMLYGOMIOL  Lbs3ombols
390339306 Bodwmoagdsl. 53obsm3zol 25dm3094gbgm gamgm mEadeo ,,30MH9Ws300L
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3M95303096¢0° - ™6  33eEL  JmOOL  OMOYMM3530060L  LodEogMOLs
90956090 gdol LoBMdo (3M9530309630). 3MOY5300L 3M9803096@0L
3600369c0mdsmd ©0035BMb0s ,,-1“-9b ,+1“-09. MMM0YMHM3I53d0MHOL F0T>MMNYGdS
3ob0LOBO3MGds mGo  33wsoL 3609369 ™ol Mol  3oMsdoMo b
329900560 Mg00m: 0¢) 9Oo (33¢o@oL 3603369 mdol BOEOL 3350MdsBy dgmeg
330l 86003bgemds3  0BMmYds, F5d0b  MOMOgH» 3938060  ,300I30M05”
(5©J00mM0);  ¥) 9gomo  33ws©oL  360d3b9wMdol DML TgqLodsdgds dgmey
33wool  36033bgemdols  3argds,  Loddg  239d3L  M3M39380MMD  (Metymzomo
POH0YM035300600).  5IM0P5©, YOO IOM 34380600l  J0ToMmMMEgdsDY  JommOmMYOL
36953006 3M98303096GHOL 60dsbo (3erlio sb Jobmlo).

Ubgoolibgs  L3ogrol 89dmbggzsdo  4sdmoygbgds  Lbgoslbgs  3mMgwsiool
3098303096¢0. ool B3seol  30(60m  ©o0s35Dmboll  gdmbggzsdo  godmoygbgds
3960o@ol 3mMgEagool 3mg80EoghGo — Ja®ge fimdrwo 396l Gy 3.
39b@ool dogé 8g()8s390)@wo  3m98o3Eogbde 98Ydbgds FgHby30L yggws §iagdob
0930-yz0ws  F9sMgdsl mMo  (33solL  dobgzom: ®Y) MMO39  (33XOOL
330930l J0dsMMEqds gdmbggzs 9MHmMIBIML (MMH039 0BM©IOS 96 309dmEMdL),
9L 30605306 (EYOIOM) 353006 0YPOMYL, g LadoMol3oMms (0b39OLOYEO) —
35906 »56MHYmu300BY (13353306DY).

365¢00Bol J0Bbgd0Eb 59mI0bsMg, LsFoMm ogm Lbgoolbgs 353g3mMool
(LoEbM3MYIIO 5EYHOWO — B50MbO, SB530, L3S 30Mb3DY Fo3gdMwo 3sbvbo s 5.9.)
M9L3MmbIBbEBHS  35LbgdOL FgEocgds. (3boos, GMI dsdobsy 3o, Gmas dgdBg30L
@Mbgbyg 2oblibgzo39ds ILEHMMYDS, ASTMOOEHWMWO 56 ML, MHMI Sbgmo F9IPO
90090v)eos d9dmbggzom, s6¢9 Lobsdz0¢9gdo (39bgMOEME JMMNMIOMdSd0) ol 56
SOLYdMBL.  Bom9ToB03MO0  LAHIGOLEOZOL g™  0dgzs  AdTIM3Egboo
396Lb303900l F9dmbg9g300 03Ol 5edSNMBOL (p) 2odMM3Er0lL Lodsgdsl. v gl
3EdsmMds  5%-b 56 509853 gds, d58ob Fgodwrgds dogzoBbomm, MmA  Jowgdmeo
3obLb353905 496965 JMHNMIWOMBdSTo3 SOLYOMBL, 56 FgemBg35d0 2sdm3zwgboo
296Ub303905 LBHSEOLEHOIMMI LEBMS.
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bbgo@olibgs Bgserol dmbs3gdgdolismzol s8moygbgds Bbgsalibgs goblibgsgzgdols
LobMMdOL Jgdm(jdgdol LESEGHOLEH03MNOO Tgmmo. vy dmbs39d9d0  Lobgwgdol
L3osBgs @obmdoo, 3590b Lbbgzoolbgs 393gamEmool  MHg3mbabEHms 3sLwbgdols
LobdoMob As65H0wgd0oL gloEsMmgdesE 459m0Yygbgds 3oMLMboL %? 3G:0EgMm0owdo.

(om©gbmdM03 13oWsBY ,OBMIoWo* MO0 J3gxAMBOL (Fogowoms, 3gbwY-
Geo 6odboo godmygmzowols) 89scmgdolbmazol 2sdmygbgder 0dbs bEowmwgbdol t
3600396M0mM30.  35393MM0530 9935350 J39X3MIBIO0L MmO IgBHo  MoMm©9bmdOL
d900mbgz935d0 (30d30m, 51530, MYR0MbO s 5.9.), 90 bodbol dobgzom goblbgeggdols
LSBEMMBOL FgLsdm{dgdws A9dM0Yygbgdrem 0dbs gMmRsIBHMOM0sbo ©OL3gMLoYIEo
565¢0D0o (FogdBHmMo o 53 Fglosdgdger B0dsbl 3r9eolbdmds). Msdwgbodg 6odbols
dobggzom  Jglodmfdgdgeo  goblibgoggdols  Jgdmbggzsdo  99moygbgdmee  0dbs
9615350960 gd0sbo  oL3YMLoWo  sbsgroBo, MHMIgdsz TmY33s  OMYMOE
3obLb353900L  BESGHOLEGH03MOO  LEbEMMOOL  Fgdm[dgdol  LsTMoEgds  OMMYMEO
60dbol dobgzom  EFow-3o3g, oLy 9acMgm  HmEadMEo  ,Mm009MHNJIggdoL
99399900l (098096009 96 ygzgws bodbol 3mTd0bs300L  2o3e9bols) godmzgargbols
d9L5dGOEXMDS.

»Q050M 300093 O ,53M)300JIJ (33Ol FMMOL 353d0MH0OL bolosmols
5LOYYBs  259MYqbgdIem 0465 MYMglorIEro SBsE0BO. 3OS0 353006900l
©5BYRIBs 30 30OLMBOL 3MNOYWSEOMOHO 3M9IROE0YEGO.

693609600 565¢0BO — 3OMPBMDBOMIBOL (9JBEHOI3MEIS300L, FoEBMYSYdOL)
dgomEo, OMmIgEoE 00eg3s gm0 igdwo ,,0M300gdwo” (dgLabfogero)
3350l 3609369 ™doL Fglobgd 3GIMPBbMBOL 25390900L LodsEgdsly gHMO (FoMEGH030
0930900 9650 B0) b ®39©9YboTg (BMOZWMIOMO  MYAMGLOMEO  5bSEODO)
»0500 30009090 (3350l “ 3603369 ™dOl Logmdzgwby.

9309800 b5 0Bo  9BMAbYdS ,0FMI0IOMW S ,ITMY30JOJ”
(335¢90L MO0l 353006, Mo3, 5308 FbGOZ, 0dEg3s 9aMgm HmadmEo ,,MH9aBgLoOL
2396@Mgdol“  dgpqbol  Lodmowgdsl, Mmdgerog  sfgdl YO0 MmIS3d0MmL
©50M30JdIM S  IIMM30IDILY  (33e9IOL  FmEoL.  TgLodsdole, vy S0
2396@M@gdsdo  ©93MM300909w0 (3309 Jd0L 3603369 MdSL  Bogligzedom, Tdgodegds
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3900mM350WMm  EsIM30YIOME0  (33¢OOL BoadMMabmBm 86033690 mds. 5Bslimsbsgy,
Lbgs 36535¢56DM0 900560 BEBIGHOLEH03MWO Fg0MmEYdol Abyoglio, MJAM9LoMEo
3b65¢r0Bols 99dmbgg35d03 dglodergdgeos 53 3MMEbMBOL LOBMLEOL (3Mmdowgdols)
239bLsBE3GS.
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0530 3. 15373560 33emg30L 8909900
3.1 ®dogobob Lolidgeo fywols dobgMowrmEmo Ggdsqbemds

3.2 300@ob 35609L0L o339 gdols s 063GHIBLOZMOOL BMPs©O LYMSI™O
090obol 12-15 farol bzmerols dmbfsgzagoms dmemol

3.3. 3000l 3900g9LOL  gog3MEggds s 0bFIbLogMds  Mdogrolol  Lod
bbgoslibgs Msombdo

3.4 ULsbdgero fyserdo sOLYdMo BGEHMOOLs s 3oe30wgdol 3mb3abdMmoool
3930965 12-15 ferol 3539300 LEGMToGMEMa0e LESGHMLBY

3.5 963939-3000b35MF0  sOLYGdMEO  BoJGHMOMGdol  4o3egbs 3538300
LEAMASGHMWMY0)O X BIOMNIMISDY.

3.1. ®d0golol Lslidgeo fymols Jobgmsem@mo 99050099benmds

Georgian Water and Power(GWP)-ol 8096 dmfim©gdmmo  obgm®dszool
dobgzom, ®doobl Lsbdgwo fysero doghmmgds bsdo Lbgosslibgs bgmdosb
(5653300, LsTMOOLs s VOTS-YEol bgmds). MdOEOLOL GS0MbmEo gobsfowgds
LobAgero fgaolb dofimEadol dJobgzom 893Ybs0cm0s: 3539-LOdMOMWML MS0Mmbo
0565200905 505330l bgmd0Ib, 0LsbO-L5TMMHOL MsoMbo_Lsdym™Mol bgmdosh, bmem
3 560-H5d5¢0500930L Gs0mbo_0MH3s-geol bgmdosb.

B39b0 0b6@H9MgLoL Logobl FoMdmowaqbs Lobdger Fysemdo sOLYIMWO BEHMOOLS
Q5 3d30Maol, OHMmAMOE  39MH0guIo 935 JdOL 369396300 o6 3gMgdols
306396@®o300L A5bLIBMIMS, TgLsdsToLO, MOOYBEH0MGdS FMbEs dbMEMmE s0bodbE
®® 9egdgvHY.

GWP-0ob  qsdmGoBm®m0sdo  bsbdgero  fyawol  3mbEdmmo  bm®3ogwgds
4m39m30M5.  BGHMOOL  3:06396GGo300L  goblobrg®s  bgds  ombweo
JO™A5GHMaMsi3000_Dionex 1100, bogom 35¢0300930L 3063396¢ (300 BoLEYdS_sGH MG
98oboMo L3gdEHOmdgBmoom _ICP_OES710.

OmamO3 GWP-0U  odm®o@m®momds 5b5¢r0Bds 3bosym, Lsdo Lbgoalibgs
bgmdol Lsbdgwo §gowo gMmMsbgmolash golibgzo3wgdmMmEs BEHMMOLS s 34300l
090500396mdom  (ob. @gbGowo 1). s0bodbmmo  dmbszgdgdol  LGos@oLEGozMMo
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©53853900L 9999 (Oneway ANOVA) 050030600, G gEHm®ol 30mb6396¢®sgool
dobg30m  3539-LSdMOMI™ML  MS0mbol  Lolidgwo  fyseo  bAHOGOLEG0IMMS©
9600369035650 99bLbgs3wgds (p=0,03) 0lsbo-Lsdam®mols s AIBO-bsdses930L
LoLIgEro Fyaoligsb. Post Hoc Test-ols Bodwoemgdom ©@oyobs, ®md obsbo-bsdymmol
650mbols Bolidger Fysemlis o gersbo-bodsersgzols Goombol Lalidge Hysels dmGol
BGH™O0L 3m6396@GMs300l dobgzom LEsEOLE03MMms© 3603369m3z560 LbgsMds 56
5304L0MEYds (P=0,56), 0bOg0 OSAEMST 2.

BEH@O0L bsdsem 3mb3ggbEH®S30

0.099 \ -

3339 - bydGmsmm obabo - badgmo am@sbo - Badsmasgzo

0530335 2. BEHMOOL Lsdwgogem 3mb3gbEGHMo30s Mdoroliols Lsdo bgoslibgs Msombols

Lslidger Fysendo.

LolidgEro Fyaol H50Mmbmsdm®molo Fgasmgdolsls bEs@obE03mMds F9gagdds
(Oneway ANOVA) g@gboym, M3 35e030dob  3m6396@6Ms3gool  dobgzom  3539-
LSOOI M50Mmbol LolAgeo goewo 9609369 mzbo  goblibgsgzgdmwos olsbo-
LodMEMOLS S AI60-65d5¢59g30L LELTgero Fywoligsb (P=0.009). dosGosombmeo
3905690900LsL (Post Hoc Test) @0sq0sli¢)MHs, ®md obobo-bsdymmol MHoombol bobdgaro
Dgoo dsbdo  3oewEowmdol Gomgbmdols dobgzom dbodzbgrmo  golibgzo3w9ds
3 560-b5d5c50930L Lobdgero Fyarobgsb (P=0.93). obowgom oogMsds 2.
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3o 3owdob bydmscmem 3mb3gbG®sgos

55.568

\

3339 - bydGmsmm obabo - badgmo am@sbo - Badsmasgzo

0530535 3. 35¢0 3030l LsdMsEm 3MbEI6EME0S MBdOEEOLOL lisdo bgswslibgs
®50mbols Lslidger fyserdo

LoLAgero fyerols G9dsbemdOl dobgzom Fga30dw0s O35L3365m, MMA 3539
LSOMODEML  Moombo  OMYMOE  BEAHMOOL, Slg3y 3o Eodol  Jgsbermdols

90bg30m LEIEGHOLEG03MMs© 3609369 M396 Bbgomdol 53wgbl oLsbo-Bsdym®mols s
3 ob0-65d5eog30L  M50MbgdmMb  FgsMgdom,  bmm  JosMsombmeo
39056909005l Y06, ®MI 0LOBO-LsdyMMOL Mo0Mmbol Loldgero {gswo awrsbo-
B5do@o@g30L Goombols Lolidgeo {yeolash LEs@obGolzmow 86033bgwmgbs o6
3obLb30309gds obdo MHMAMM3 BEHMOOL, 0bYg 35e30Ydol 3mb3aabEMsgool dJobgz00.

3.2 3000l 35M0gLoL 353M(39egdoLs s 0bEIELOZMdOL BMYsEO LryGMsmo
0d0olol 12-15 emols gmerols dmbfsgengoms dmMols
33w930L  59mEs6900L  Mobsbdo,  Fgbfiogeoe  0dbs  3dorol  39Gogliols
393M(39gds s 063 9bLogMds J. Md0OLOL Loy s Lzmerol dmbffsgergms dmMob.
39933930l 99939 29dm3egbocn 0465 3300l 35MHOgLYIEPO H935IOOL FBoMOM
3936339905 X 96 300093 12-15 {erob d53d3ms sBs3do.
0000olol slidEBHod0m, 4959m33w g 0dbs 1399 Llmol dmbfsgarg. Lgbol

dobgz00 15330930 3M3MYWs3E0s 890YABI0MSE FoIbsfos: godm3zzwgme odbs
666 0596O™doMO Ldgbobs (47.6 %) s 773 dEgEO™MdoMO BJgbol (52.4%) LMool
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dmbfogeg. 98mogm Mo SBs3MdM030 XaRo: 12(col (n=839; 60%) ©s15 Farol

(n=560; 40%) (3bGH002).

bLs3zgzemg30 Jm3Memsgoob g565Hoegxds LJgbob dobgwozom

B dpjyeeemdomo BHHLIGEdomo

053505 4. 1133930 3M3YM300L gsbsfoergds Liggiol dobgwgom

153360930 3375300l 3obsfoemgds sbsgob dobgzom

B 12fwols W15 feol

©053M305 5. 15330930 333300 FsbsfFoergds slss3ol Fobyz0m

666 47.6%
733 52.4%
839 60%
560 40%

GbOoo 2. 155330930 303300l 3ob6sfogds gglols s slsgol dobggoom.
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33w930L 890939000 ©s©A0bs, MHMA MdoEroLoL FsLIGHsdom 12-15 Farols

05303m5 3m6¢0bggbGHT0 356MH0gLICO 935 JOOL 4930 EIGds LMo M 8950096l
89,3%-U, b Bsdwmoem 063 blogmds 305 0bgdlol dobgwgom 3.7 + 2.1 (gbGowo 3)

3 o S 300
1399 89.3% 1.9+1.8 1.3+1 0.6+0.5 3.7 £2.1
gbMowo 3. 3Bogol 35M0gbol gs3MEgmgds s 063IbLogMds MdoEoLols b3menol
9mULfogegms 3mbobygb@do.

390090l 06 gbLogMdOL  godmMmm3EroLLl OILEAEHM©S, MH™I «dg@gbo fowo
dnEOoMES  39M0ge  @IHB0osbgdgdbg  (3)_77.6%,  ©idg9bomo  3B0EIM
360 396@™d5_86.6%-U, bonwm  58m©gdmw 300ms 3OHMEg6bEGHMds d950a9bs_10.7%-1
(050585 6). 50b0dbmero 35639690900, 2bLEIMMMGdOM 30 9TMPIIME FBOW DS
bemEgb dowowo ©mby X9M 30093 L3330 3MBMWHE00L  SEEmIME  Sbs3T0,
993Y39gdL 9399460l ogbom 3MMBowsdBH03MM0 Mmboldogdgdol sl gsIlM356
3OL9dMdsDY, dTMdYEMs O B5303ms 1YIGEOE0bM 2obsMWBOL sds EMbyBY s
B9, L3095 ME-930bMT03ME 3BIMDEGTYdDY.

100.0%
0,
90.0% 86.6%
80.0%

70.0%

77.6%

60.0% 57.9%
50.0%

40.0%

30.0%

20.0%

10.0% 10.7%

0.0%

JGogharo  sdoegdnwe  @dgghowo  xs63GMo
3docemo (D) 3doemo (M) 3doemo (F) 3000

©O05M535 6. JsMoglmero (3), ©sd7g960e (B) s S8MPYdMEw (5) 3doEms Lobdoy
000¢0oLoL B3merols IMLHogergms 3m3mers305d0.
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BoGo®gdmmo  33e0930L  dmboszgdms  dobggz0m,  39MOgLMEO 9935 JdOL
39303995 5 06FHbLogMds MMaMOE 9gEO™MdOMO, Sggg FsdOMdomo  Bglols

053039030 00mJdol Msbs0d5MI0 0gm s bgbms TGO LoEobBo3GMs© 860dzbgwmgsbo
bbgomds o6 oxgodlocmgdmws (P>0,05) (3bGowo 4, 00sy®sds 7).

bdgbo 23500 33WgMEDs 2393039 gds 063 9bbogmds
0509600 3 0 S 309
900gOHMBOMNO 666 89.9% 1.8+£1.7 | 1.309 | 0.6+0.5 | 3.6+2
3506GMmdomo 733 88.7% 1.9+1.8 | 1.3zl 0.6£0.5 | 3.8+2.1
P>0,05

GbOOWO 4. 356M0glvYEo E535¢0gB0L 393MEIMIDS S 06EIBLOgMdS iggliols dobggoom

3500 gbvemo 953500900l 0bEgblbogmds

3.5 3.55 3.6 3.65 3.7 3.75 3.8 3.85

©053M3595 7.1 0553500900 0b6EgbLOgMdOL dsB3969dgdo Lidglol dobggoo.
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3909LIO ©H535@IOOL FOZOFI IO
90.00%
89.80%
89.60%
89.40%
89.20%
89.00%
88.80%
88.60%
88.40%
88.20%

88.00%
0 IG@domo d)MHMdomo

©053M505 7.2 0553500900l 353M39egdoLs 9sh39bgdegdo bidgbol dobgpgoom.

8596MHmd0m bdglbdo 35609l 3doWms 3MM396GHMO5D Fgoaobs 77%, ©sd9bo
300ms 30Mm(396¢™Mds3 - 86.2%, bmrm 59mgdmw 300ms 3OME)bEGHMdST - 58%.
0009MMd0m  bJgbdo  s®bodbmwo  FsB3969dgd0  T98YABI0MS©  oIbsfows:
39009bwo 3dowgdo - 78%, sdg960wo 300wgdo - 86.9%, s0MMgdMwo Jdowgdo -
57.8%. 50bodbmmo  (33e05900L  dobgzom  Lggloms  TmEolL  bEoGoLE03MMI©
360083690M3560 Bbgsmds 96 IR0JLoMGIMWS (sbMowo 5).

©5535@©900b 253039 gdols s
0b@gbbogmdol dsh39bgdemgdo Lgliol
dobggom.

33®0oglrymo 3domo ©3dg9b6owo 3domo 3dmegdomo 30omo

* dmmdomo ¥ dEgOHMdomo

©053M3505 8. V553500980l F33MEJIMgdoLS s 06EIbLOgMdOL BsBl969degdo Ligglsols
dobgz00,
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Lggbo

396009bvo 3Bowo (3) X 5.510
P 0.480

59Mm098o B0 (5) X 0.913
P 0.633

©3dg9bogro 3dowo (o) X? 3.743
P 0.71

gb®oo 5. a56b3s3900L Lsbmmds Jo®Moglve, ©dggbo ©s s0MMYPBdME IBOEIMS
dméols

390090, V19600 s HFMMYOMEO 300EGOOL OTBYIOIBEFOMGdS 300 M
X3IBMOOOMOOLS ©s bdgbob dobgzom obowgm EbMowdo 6. LEGHOLEGHO3MMO
365¢00B0®  IILEGHOS, OMI 50bodbmwo d5B339690wgdol  Jobgzom  Ldgbos
dm6ob 93609369 ™ 5 LAHIEGOLE0ZMMS 3MLIBEOM Foblibgzo39d55. LoOIMBM LbgsMds
Udgbons JmMob BoJulomEgds FbmEmE d:9bowo LoFMgwo 3dogdols dobggzom

(P=0.04)
2356Lb353980bL LsbM MBS J5G0gxbve3BOrS TGOl
70.00%
0005 59.00% 60.30%
ei % 45.00% 45.00%
40.00%
30.00% 24.60%

20.00%
20.00%

0.00%

33Mogbvyeno 3d0wgdo 35M0gbyyeno 3d0wgdo 33Gogbyyeno 3d0wgdo 35Goglvyeno 30owgdo
LaJGHgegdo 093900 3GdmersGyd0 e300

H3dc@mdono HAE)OOH™domno

0530595 9.1 56lsbz53900L LobMMds 35Goglvye 3BoEms dmMols

_ 0596 Md0M0 9009©MHMdI0MO

5695 5J3b 80.0% 75.4%

5J3b 20.0% 24.6%

 Ptogbawo 56 593L 97.7% 97.0%
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2.3%
ogab
505 5g43L 55.0%
5g93L 45.0%
M5 543L 41.0%
0,
Sl 59.0%

3.0%

55.0%

45.0%

39.7%

60.3%

gb®oo 6.1. 3560gbo  3BOEdOL  ORIMIBEE0MIBs  JBOMS K FMBMDGOMDOL

dobggzom

60.00%
50.00%
40.00%
30.00%
20.00%

10.00%

396Lb3539980b LsbM MBS 34960 3d0ms JmGob

57.20%57.00%

22.50% 23.60%;) 20%
17.60%

3.60% 4.00%

0.00%

@3dg9boeno @ydggboeno ©3dg9bogoo @©3dg9bogno
300angd0 300agdo gidggdo 300a@9do 300a9d0
byJenagdo 36900 e300

Hdhdomdomo BEHaEgoO®®domno

056505 9.2. 356Lbg53900L LobEMMds EdI9bow Jd0Erms ImGOL
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ERYS[oIuteTelopte} 9009MHMd0MO

82.4% 77.5%
M5 543L
odab 17.6% 22.5%
96.0%
M5 543L 96.4%
3.6% 4.0%
o9l
76.4% 77.6%
M5 5g3L
23.6% 22.4%
ogaL
42.8% 43.0%
M5 543L
57.2% 57.0%
293L

gbomo 6.2, sdggbowo JBomgdol ©oBgMIboMgds JBowms  XAMBMVDGOMIOL
dobyzom
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256Lb353900L LB MMBS SAMMYdME 3BOENS
dmGHobL

50.00%
45.00%
40.00%
35.00%
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339MB5Dg 39M09LIO 89350 JIOL 393039 9ds I3060©Ids (r=-0,231; p=0.000), sB939
"3 3MMI9305 ©OB0JLOMES LLLAgwr §ysedo s Eowydol 3mbB3gbEH®E0LS s
390099 553500905l dmMob (r =-0,232; p=0.000).

39009LM  ©935JOSL, OMIMOF ,,0M3I0EIOME”  (33EOEBs @S Lol
09080 gEHMMOLS s 3oe30dol  3mb3gbGHOSE0L, MMEMOE ,,59MY300090
33l ImMOL  MOHMOGOHMISZF0MOL  2obLolyBM3MI©  sLg3g  A9TMmYgbadme  0dbs
930900 bsE0Bo.  MYYMgLoMds SBs0Bds sB39bs, GMT LELIge gserdo
BGH™O0L 3m6396GHME05LS @O 39MOJUME 535000l TGOl bLLGo, ¢Fbodzbgerm
3MOgWo305 OLGOMBL (R?=0.044), 5649 Fsblo 0oLy, M Loldge fgowdo sGLYdMEO
BAHMOOL  306396GHM0305 2930 9bsl  obgbl 9GOl Y9350 BY GOl
Q3bermadom 9% 100%-sb. bmwm 35e030M30b  3mBEIBEHMIE0LS s JoM0gLwen
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Q©553500905L dMob_slg39 bLLBHO, MMIEs BEHMOMID FJIMJO00 ICOIMO 30MHYESGF0S
sx30JboMs (R>=0.587), 56w 58 89dmbggzsdo dsblo 0dols, @A Lsbdger {gserdo
SOLBYOMEO 35300l 3mb3gbB®o30s 3930060305  39MOgLYICNO 99350 Jd0L
396300006905Lm56 0BMHYdS 9%-sb 36%-0¢0Y.

399033099 M6 sb53m0M03 X3MRTo Lobdge Fyswrdo sOLYIMO BEHMMOLS O
393030l 30b396GHM305LMD 5350 gOOL o3 EIgdOL  35300M0L Tglfagerolsls
53069, O™ 3:mOHYS30s BbMs MMM 12 Herob sbozmdMog xamxdo, sbg3g 15

ol sb53MdM03 XyMBdoE, 093s, 15 ool sbogmdMm03 XaRTo  JMMGESE0S
39G0WYd0m MGBOHM droghos (bMowo 12).

12 ol sbs3mdMm030 XAIRB0 15 ol sbs3mdMm030 X QB0

RGHMMOL 306396305 r=-0.157 r=-0.444

fgocdo (Ty/am) p=0.000 p=0.000
3o 309990l r=-0.178 r=-0.418

3Mb396G®s305 fyserdo p=0.000 p=0.000
@)

gb®owo 12. 35609LMo  ©H535®JOOL  3MMYs30s LsLIgEr  fgsewdo  HOLYdMEO
BAHMO0LS s 35¢E0vYdol 3MBEIEEME0LME slisgMdM 030 XMBIdOL dobgrgzom.

3.5  56393)5-3000b350F0  sOLYOMWO  BOJHMMPOOL  3o3wgbs 85383005
UGHM5GHMEMP06 X 6IM0gEMdIBY.

OMAMO3 b9dmm 0gbs 50bodbmero, 39M0glo §o00moa 96l
3MEGH09GHOMLMAO0ME 5350,  MHMIOL gob3056M9d5d0 FMbsfioegmdsl 0wgdl
965350 FoJBHMMO (390039039, b  JONOOMMOE. SVb0dBMEo  BoJBHMOGOOL
0096@0x8030M705 X9M 300093 LEM3969900L Hob obs dgbogMms 0bEHIMILOL Logsbo
Q5 MOIBSE 9G0P F0IObIMYMOL 330093930 50B0TbYO J0TsMIYEgdOm.

3960gLoL M GH09GH0MMYoMO0  3969H0L6  498mBobscyg,  Loggmdzgarls
9m3gdmwo 04690m@s 2391306, GMI Lsbdger (gowdo sMOLYIMWO FEHMOOLS ©
39301930l 3mb396¢H309 FgLodegdgEP0s YMBOE0YM gMM-9MHMO s 3603369 m3560
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ABdJAH™O0  35009LOL  gBHOMEMY0sdo.  JgLodsdobo, ULbgs  Tgloderem  godmaf)3930
d0BgH900L 009IbGH0TR0E0Mgd0L Jobbom, B39l doge BoBHGMdMEO 33W930L Y39
dmbsfoerols dogH 03L9dMmEs 3JoMHZM0, MMIgJE0oE IMOE3S 06BMEOTs305L 30409699600
B®3dg00Ls s 33990l boliosmols Gglabgd (ob. sbs®mo, Mvy3s 2).

30bgoMmdo  099535¢00  BodBHmEMm9gdol  gog3egbs  39M09gLIO 935 JOOL
39630056905Bg  F9xnsLgdMYE  0dbs  3oOLMbOL  3MEMgEsE3ool  3MgBOE0YbEGHOLS @
394 BHMOHME0 B30 BobL 49dmygbgdoo.

30OLMbOL 3MOYIWH300L 3MIR0E0IBGHOL oMMl TgOIRIP VIHOBES, MHMI
300gdol  godmbgbgzol  Lobdomg, MMaMOE RBIJGHMMO, 35MHOJLMIWO 95350 JOOL
3963000009057  LAHIGOLEGHZMNMs© 6033690 M396  A53egbsls 56  sbgbl  (r=0.14;
p=0.612). 5639@¢5-3000b35(30 sOGLYOMEO yzgws Lbgs (3390, MHMYMMOEsS 33900L
Lobdotyg (r=0.103; p=0.001), &3d0wgmol (r=0.117; p=0.000), 65bdoMHFycrgdols (r=0.228;
p=0.000), ©doL 36H™MIEHgdol  dmbdomgdols Lobdomyg (r=0.084; p=0.002), 30BoGo
bEHMIsGMmymob (r=-0.098; p=0.000), NaF-ob @&sdwg@gdobs (r=-0.075; p=0.005) oo
BGHMO0MIOMEo 3000l 3sbGHoL  o8mygbgds  (r=-0.063; p=0.018)_8608369cm356
3930965l 9bgbls 35M0gLvIEn 9350 JdSDY.

39dBHMOMo  9BsewoBol  F9g9gRo©, JoMb35MTo  HMLYIMWO (33500
399600565 Bsd  d0MOMI©  FBoBHMMO® O  oboLLYBEZMS  MomMgMol  Grmo
39M0gLvE0 953500900l 296305693580. BoJBHMOMS 300390 XAMNBAO A99M056S
Loldge  Pgodo  sOLYdMEO  FEHMOOLS s 39w E0wydol  3mbiEgbGHMoEos,  Tgmyg
X3R00_3H300gMobl, b6sbdocmfigwgdol, ®dol  3MmEwYdGHgdol  dmbds®gdols o
33900L Lobdocy, bmwm dgbsdg XyMBI0_BEHMOOMIOMO 3000l 3sbGHoLs ©s NaF
A90W9BHgool ImbToMgds s JO0Wgdol godmbgbgzol Lobdo6y. BoJGHMOMS X3RO
399600569390 MOMMIMO 33E9EOL 493w gboL goblsBEZMOLLL 5dmMAbs, ™A
Lolidge Hgodo sOLYOMEO BEMMOLS S 35¢30T0L 3Mmb39BEMSE0OL MO yz9w sty
950505 35M0LMEI0 53500 493039 gdsdo (EbGOWO 13).
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XdIB0

ABBHMOL 993390 ds Fyserdo -0.800
(Bp/e)
39¢0 (300930l 890339¢mdS - 0772
fgocdo (p/e)
65b30Mfywrgdols dmbstgdols - 0.798
Lob3omy
3390%0L Lobdoty - 0.739
®dol 3OMEYIBHgdol - 0.503
9mbdstgdol Lobdomg
33%0gmeol Imbdsmgdols - 0978
LbobdoMy
BGHMO0MIMEOo 3d0ols - 0.638
3sLBHol dmbIsMgds
NaF 3539900l 9mbdsmgds - 0.553
3d0wagdol gsdmbgbzols 0.549
Lob3oty

3bMoo 13. Lbgsslibgs (33¢50lL MHME0 35M0gL¥E0 ©535JO0L 33630005M9dT0.

0530 4. 300900 890900l 456bogs
390090 935S 3e0bds FbMmgBerom dmbobegmdols 80%-do (Vieira AR.
et al., 2008), beerm 8539309 515300 040 0MZEGOS Y39wDY 293MEIJOIE OB

Q5935905©, MOMIgEoE bmomxg® 509d53gds sbdol, bmwm d30xIO 3bgwgdol
29360390 9d5L (Report of the Surgeon General, 2000; cited in Donahue Jay G., et al 2005).

595b9b, 296300560930 J3996900L LMol Jmbfogagms 60-90% 9350 YO0
3900gboo (Petersen P. et al.,2005). dovbgszs@ 0doby, GmI dmem  3gehomool
956d0eBg 3936 939996580 F90aRb935 390090 O5350YdOL F9330MGOOL FHgbwgbE0s
3obLO3MOMGd0m B33z sL3T0,  O935Yds  Bo0bz  0bsMBRMBIOL Y39y
393039 9dwo  JOhmbozmmwo dmTomgmdol  bGs@GmLL dbmaom  3gEosGHMOME
33 5305d0.

056589000Mm39 963503 900m, 35609L0 gl 5GOL FMEHORIJGHMOMEO O53500YdS
3033w9dubmmo gEHomwmyoom (Bowen, 2002; Cummins, 2006), Gmdgmoi 3¢00bgds
30DoME®myom®o Hmbobfim®mmdol sM®3g30m 3000l Jobgmow® dos@EModlls s
30600l MMl Lombgl dmMob (Kidd and Fejerskov, 2004). 35G0glvyero 93509000
5659900039 3OMGHM3IMETdo, GHMIOE0o JoOHMHR0Mwo doyMdqdo F90(339d
369396G30Mwo  gomEgdom. Fobgszs 0doby, MHMI  35MHOGLIO I35 JdOL
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9smm30L 99bgxd9gbGHTdo ¥93M0 Lbbgoolbgs dgomos 89999353900 @S sbgeyowo,
BGHMO0L, OMaMOE 3609396300 B563gMH0L 259myqbgdsl, 360d3bgcrmgzsbo syowo
0 30653L.

39M09LIen 55350 YOsLS o Lolidgen fysendo gEHMMoL 3mbi3gbEMoEosl dmeobl
39300608 5OlgdMdOL  Fgbobgd  0bBMMT5300  30M39M0©  JdINYMH©S  1930-1940-056
Dergddo, 95806 OHMELSE, 99900390 933wg3500L H. Trendley Dean-ols o dobo
3Mgaq00L  doge  bmM30900©IdMS  930JIOMEMPOMMO 3393900, OHMIGELOMS
doBobL  Fomdmoagbs  LobIge  figserdo  sOLYOIMO  BEHMOOL  3MBE9bGHMSEO0L
393w9gbol  dglfogams  39M0gLol  gob30m809d5BY.  33eg30L g  Fowgd
9mb5(39990b9 ©oyMEbMdOom, 833tg3569d0l B0ge dMmfrmEgde 0dbs ©193:mdgbws3os,
G0d Lobdger fgomdo BGHMOOL M3GH0TowMHo  3mbEabE®ms30s Fgoygbl  19p/e-U.
50b0dbMo 363969300 MM skoJlLoMdME 0dbs  JoMoglol FgosMgdom
Bozargdo dgdmbggzs. 1958 (gaml, xsboE3ol AbmBwom mGmYsboBsEgool bogdudgMEHm
3030390l ©sl33b0m, LolAgo Fyseo, MMIgEwos d903Ee3L BEGHMOL 3mb3gbdMsgoom
19p/¢-80, 8oBbgme odbs 3sMoglol 36939630 F56396Mo. 1960 Ferosb sofym
533-b Lo Hyerols FsloOO BEHMMOMGdS, bmerm 2002 Herobmgzgol gobbmMEogars
50-056 46 Joanogol (Ambobergmds 171 doerombo) Lalidgaro {gwol gEmmomgds (Lennon
M.A, 2006).

1987 §gaob, 598-80 Bo@oMgdmeo  930©gdoMmEwMyomemo 33930l 9909Ro©
©5830JLOMPS 39MOJLMEO H5350JdOL 18%-0 93060905 L3meol dmlfogwrgms 0d
30630296300, HMIgdoi ImobdsMEbgb FEHMO0m Qox IO Lolidgw  Fyowb,
990560980  B3meolb  dmbfsgergms 03  3mbG0a9bGH™B, ®mIwgdog 09gbgdwbab
3M5x3GMO0MGOI LolAge {gol. bmem ©5359d0L  3¢gdsMdOL  d9B3969d9w0
25%-009 450D3MS BEHMMOL 5AO0WMIN030 godmygbgdols dggys (Brunelle J. et al.,
1990).

3GH™O0L  LobEIIMOO @O  SYOWMOMHOZ0  25TMYgbgds,  MHMYMOOFSS
BGHMO0M90M0 LsldgEo fgmobs s 1533900 FoGOOl, sB939 BEHMEOOL T9d339W0
3000l 35BEJOOL,  9303530MMO  29egdoL  FMbTMYOS_500sMYGOMWOs  BIIQME3

439wsHy 9839JAHMO0 IgmMmEOo 39MH0GLME0 9350900l 36939630530  (Elwood et al.,
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2008; Yengopal et al., 2010). 1980-90-056 {»9dd0, GOM©Ls3 Dmaoghm J399sbsdo
BGH™O0O90Mo  Lsbdgeo  fgowo  FoMdmoagbs  Imlsbergmdolomol  BEMmOol
90fm@gdol 9O IOHo  Bodwmoegdsl, LolIgo ywol BEHMM0MYOL 960 Fgdm©s
3900599Yy39@0 96003690 mds 39M09LI0 H5350JO0L obsswdgy dMdmsdo. 1990-
0560 {argdol 3989y 30, OMILSE BEHMOO bgedobsizmado gobs dmbsbegmdoliodgols
SOPOMOM030 RMMTJOoL Lobom, 9339 53 3565U36gds  MHoMBTIBIGO  gogwgbs
0gdmbos 3560090 O935OOL  3agdIE™dOL  3HYbgbiosdo (Rolla et al., 1991).
930930MMYO0MYMHO (33C0WG3Jd0, HMIYE0E 393906M©I0S 39MHOILIO 5350 JOOL
3693963056 X 9O BEGHMOHO0MYOME0 Lsbdgwo Hywol d9d39mdom, bmerm 8999y BEHMOOL
SRAO0WMIM030 359MmYygbgdol Ls3MsEgdgd0m, 890603695 JOHMPOMMEsE MMYME3
396300560900, 51939 296300509350 J39969d0L FodseomBg (Brunelle and Carlos,
1990; Rugg-Gunn and Do, 2012). 065005 {o00moagbl 08 gob30mamgdswo Jgggbols
9525Womb, BOIE J9MOJBMEIO H5350JOOL 493039 gds 9030MEs BHMMmg® BEHMOOL
O0amO3  LobEYINOHo  (BEHMOOOYGPRIWwo  Lsbdgwo  goaro), olg 95O MdGOOZ0
3990996900l (BEGHMOHO0MIOMO 30Ol 35b3s) boGxbg. dMHSBOEool dMbobErgmdols
45%-  dogfimEgds  BAHMOOMOGIMwo  Lobdgwo §yswo, bmwm  3dowol  3sLEgdol
»3653gbmds (90%), GMmIgLsg Fmbobergmds 0ygbgdl, BEmOmoMmgdmwos (Cury et al.,
2004).

BGHMOO0L 3609369 mds  35MOgLYIE0 53500gd0L 36939630580 by
LGOI BogBAL  Hommoygbl, mMI3s, ©Egol  dymIsdmgmdom  slig3g
9033905 33093900, HMIYd0E 5LEHWIMYdIE Lofobsswdgymb.

d0mbgozs  0dols, ™A Lsbdgwo  fywol  FEHMOMOMGdS s FoLsb
05393006930 OIPIIOMO MY L)5MYMBOMNO FJIRJI0 39M0JLI O8535©JOLMD
©S FNmOHMBMb  JodsOmgdsdo  Lom3mbgbg  TgBHoo  0bGHIMLOL  Logobos
9936096M900Lm30L, Mobwgl WoEIMsGHMMSoE IM3wsE FMm03Mm39ds SHHWO 33193700
506036 Lo30mbmMab s393d0Mgd0m. Mog dggbgds  JowwEowmdol  3mbagbEHMogool
39bLOBEOZMLL Lodge figserdo s sb0BMEIOL 2o3wgbsls 39MOglo L35Il
9000b5MgMd5B9, JoMHOMI®O 943963 Jd0 98 9dsBg dmoEegl 1970-80-056 engdl.

0099935 0493 39w 30Ydo, OHMYMOF ITIMY300JdJ0 JgdgbBo 96 FoaMOOMIdL
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39bobogds 3536098056 gOHmo Hgwolb LobolEGol §393. s8sLMsb, oEIMSGHVIOIWS©
3bMdoo0s, ®MI  35¢Eowdol  39M0M3OMEIJGHMOMo  d94560Bdo  doHoMI©
396306HmdgdMmos BgMfyzdo sOGLYdMEO s Eodom, MMIgWoE oMEs 0doby M™I
0300mb6  MIMom©  JmbsHowgmdl  ©930bgMooBszool  3Mmgldo,  $BsLMSb,
39653003901 6gMfiyzdo sMLYdIMWO FEHMMOL 3Mmb3EIBEHMIEO0L BOILLE, BOE Mo30l
dbcmog 51939 3065306 393906305 3000l 35560 Jumz0egdols
9306965¢00Bs305Lmsb (Vogel GL, et al.,2006).

SBO®s Bb3goolbgomMds, MMAguog sOLYdMOL 1sbsdgM™M3zg LEGHMISEHMEWMY05Td0
LobAgero  fyawol  obgMom®o  FJgloabemdol  493egbsBg  39M0gLYIE
Q55359356 F0FsrMgdsd0,  Qobersm ol doGomso  Fobgbo, M™Igwoy
Bo®Md3ws©  ©sgM  B3gbl  Bogem  Bo@o®mgdmwo  930odomemaoMo  33eg30L
929335M9d5L. 535D, Fobgszs 0dols, MM LogoOmzgermdo  BoEIMJOMEO
33193990  35M09LME0 99350 JO0LS O dolo  9BHOMEMPOMMO  BogGHMMGOOL
0©96@08030M00L8 Jobbom UBs3dom@  IM35MOEbM3sb0s, XM 3093 96O GOl
d9LPogwoo Loldger fgoedo sOLYdIMo  FEHMOOLS s 39 30Ydol  As3agbs
553500900l 293039 gdsBY JoOHM 3M3Ws305T0. 3309350 LoobEHYMILML beools ol
BodH0E, ®md Georgian water and Power-ol dmbs3999000, 0d0goll bslidgwo fgsero
9090™m@gds LYo  Lbgoolbgs  bgmdosb, MMIgWwmsE,  OMAMmOE  8mbsi9dgdols
UAHOGHOLAHOZMOO  FMTo3900L  TJOIRSE  90IMBBS,  2osBBosm  Lbgoslibgs
d0bgMomEo J90s09bemds.

B396L 8096 Bo@otndmeo 930©)I0oMMMa0Mo 33930l JJ0IROL ©IA0bW.,
O3 0mdoEolol  dsbd@sdom  12-15 {ewol  dsgdzms  3mbGHobagb@do  3sMmoglvewro
Q59350900L  253M39wgds  Lsdmom@ 39500396y 89,3%-b, bmerm L™
06@9bbogmds 335 0bgjlol dobgwgom ogm 3.7 = 2.1. 39M09LoL 0b6E9bLogmMdOL
399mm3oLOl OGO, MHmI  IgBgbo  fowo  TmEoMmEs 3OOl
sH0569090%bg (3)_77.6%, ©¥:96000 3Jdowms 3OHMEgbGH™Mds 0gm 86.6%-b, bmerm
53m09gd 300WMS 3OM(396GMds F950y)bs_57.9%-U. bgglbol dobggzom 39M0glvyeo
Q593990L 453039 gd0Ls s 06FgBLOZMdOL  FgLogerrolol  IER0bs, ™I
Q59390090 2536 (39¢0gdS MMM 3 IIOOMOOMO, S1939 J5IOMBOMO Liglols do3939d30
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00mgadol 35650560 0gm @ Lgbms Mol LoGobBozmcMmo 8603369wm3s60 Lbgsmds
56 ©530dLB0MGdIMs (P>0,05). 33c0930L 9BH0-gmH0 FoDbl sligzg FoMdmoygbs sbs3ol
393w960bL Jglfogs 390090 H5350JO0L 2ob30M5MYdDY. SL53MIMOZ30 X FIBJOOL
39MB9g35L LoxgMA3zsE g™ ALMPEOM XIBI(330L MMYIBOBsEgool M9g3mIgbEs309d0,
O@Iol msbsbdosz, 12 Harols sbo3MmdM030 X3MR0  Y39wsDy 0bBMmGIs3omwo
390090 559350 JOOL 39303990 M35 B BOOLOm, beagnm 15 ferol sbs3MmdM030

XODBO 30©I3 NIBOM  ©a8vxIMIOI  FgJaIdL  ©dL, 306506 339 Lobgbgo

9003030 05630035, S153M0M030 X ARJOOL Job)L3000 5350 IOOL 3930 EILGOOLS
@5 0b6@9bLogMdol glfogeolols @odmgzeobs, MMA 12 frol sbo3mdMm03 X330

Q553509d0L 2530399058 Fgo0bs 90.1%, bmwm 06@9blogmdsd 5.5. 15 fiewols
3b53MdM03 X AMBA0 499Mm33wIIO 303300l 88,3%- 509b0dbgdm®s 39Mm0glEo
Q55350090, 0639bLogmMdol 35P396989wo 30 oym 4,31. 12 farol sbs3MmdM03 XyBdo
5535930l 2ogMigergds 15 ol sbo3mdMmo3 XMRmb  Ggotmgdom
LEHoGOLE0IMMo© 3B0T3b69eMg6 LHZoMBSL 56 53cgbL (P<0,05).

000olLOl M50Mmbgdol dobg30m 9350 JOOL 3936390l  FglfogErolsl,
50bmAbY, MM 35MH0gLEP0 ©H935JOOL 3930 (399ds 3539-Bod MMMl MsombIo
395003965 86.5%-U, 0lLsbo-Lodgm®ol Ms0mbdo_89%, bmwm awsbo-65d5¢sg30L
500mbd0_90.8%. 553500900  2o3M(39gdol B0  3539-LIOMODIWML  Mvombo
36003690mgbo  9oblbgoggds  0lLsbo-Lodgm®ols s  AIBO-bsdsesg30L
50mbolbsb (P=0.000), bmgrm olsbo-bsdamMmol Moombls s erobo-bsdsersgzols
50mbL ol Bbgomds  39M0gLbol 493039 gdol FbM0og LEIGHOLEGH03MMI© Lbsbom
bb30005 56 sxgodulo®ms (P=0.084).

33w930L doMoms@ Fobsbls sbgzg FoMdmopqbs Mmdowoblol Lsbdgwo Fywols
dobgMom@mo 899500396 mdol gufogams. Moombgdol dobgwgzom Lolidgero Fywols
39056909005l YObEs, MHMI 3539-LSONODIWML M50Mbo  OLsbo-LsdymEmols s
3 5b0-bsdsemoggzols 500boligsb LGOGOLEHOIMOO© 96008369¢mgbs

3obLbge3wgdMmEs  Lobdger figsawdo GMAMmOE BG™OoL (p=0,03), sbgzg JowEomdol
390500396mdom  (p=0.009), bmeom  obsbo-Lodgm®mols s  AwIb0-65d5¢s930L
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LoLIgero figoero MMy BEHMOOL (p=0.56), sb9g39 JowEowydol F9ds9bwMdom
(p=0.093) 3603369356 LbgmdsL 56 53w 9bs.

B9050b608bm  330935L LHRMIZWOE IJEOM dglsdEm 35300MOL SOBYOMDS
39009 ©H5350OBd S Lobidgwo fiyeols BobgMoerme 899590 MdSL JmMob.
535D, 330930l GOHM-9MH JOMHOMOIE VOMYOMEGdsE T30S Asbgzobowmm ob
39430, M 33eg35d0 dmbsforg 85393900 HB5EYO0EL 3393500 Tmbofoggmdols
3960m59g, 3bM3OMObI6 gMmls ©s 03539 Mgaombdo, o3 0dsl BodbsgL, MH™I
9090™©gdM©om 9HMO s 03039 99950096 Mmdol Lsbdgwo fgsero GmmME Loberdo,
31939 Lgmsdo. Lsbdgwo fywol Fobg®momMo d9dsA9bwmdol Fgbfiagerols 999
90Bbo  O30LYbg  BIMPMOE  BGHMMOL,  S1Y3g 3o Eodol  3mbEgbEMsgool
B9393w9bol  Jglfoges  39M0glo 935 JOOL 49630 MgdDY. 39O0gLwen
Q0553500905L5 s LOLAg (goedo FEHMMOL 3Mb3EIBEGHME0L MOl M 3993MMGES30OO
©59M3000909905 ROJLOMS, o3 085l 6odbogl, MM Loldgw fgsewdo FGHMEMOL
306396@®Ms300L F5GH9d0L 335¢0Md5BY 39O 5535 JIOL 2o36MEIEGOS 3060
(r=-0,231; p=0.000), 51939 93 3MOIEFOIOO 35330600 BOJLOMES LoLAger gserdo
3930930l 3b6396EGMOE0Ls O 39MOGLYIEY 935 JOSL FmMol (r=-0,232; p=0.000).
LobAger  fgoBo  FEHMOOL  3mb3gbGHOSE300L  A93agbs  39M0OgLIEY 59350 dDY
39b0bogds, GmymeE LYLBHo JMOgwssos (R?=0.044), 56w Fsbbo 0doby, MHMA Lolidgen
Dgodo  sOLGIMWo  FEHMOOL  3m639EGHME0S  2oggbsl  sbgbl  oMoglmen
Q993500905Dg 9OOL osbMmgdom 9% 100%-sb. beagom 35¢030m30L 3MBE39bGHME0LS
Q5 39009l 9350090 TmGOL_slgzg LMLGHO, MMIEs BEAHMOME Tgomgdom
dE0gMo 3MmO9Ws30IM0 35300600 osxodlotms (R?=0.587), s6v9 58 99dmbggzsdo Gsblo
0dols, MHmA Lobdger gowdo sOLYdMEO  35e30Mdol  3mbEgbEGHMsE0s  39380MT0s
39600990 953500 gO0L 236300056 9dLMb 0OHBMYGOS 9%-b 36%-3y.

39009LO 935 JOOL  FMEEH0IGHOMELMAO0NOHO  3969D0I6  Q5TMIO0bsMY,
B39b0 330930l B0BIBL SBY39 HomBMIYIBS 35M0GLYICNO 59350JOIOL JEHOMELMAOIOO
39dBHMMGO0L  0YbGHORBOE0MYds.  5bodbMwols  doBbom,  33eg35d0  Imbsfiowmg
000Mgds  306H™M3690sd Fgoglm  30mMb3zsM0, MHMIgwoE dMmoEs3ws  0bBMEMTs300l
3030969H0  Bm®IGOoLs s 33990l bsbosmol  Tgbobgd. 304096996  bMHIgddo
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2395960056980 0oym  0bgm®mszos  3dorgdol asdmbgbzol  Lobdo®ob,
LEAMASGHMWMYMB  30BOGOLS O FBBHMOOMIOMEO 3000l 3sLGHOL  FMbIsGgdols
d9Lobgd. begm 339000 boliosmo dmo3930s 33900L ME30Mbol, GH3d0wgmEols s Mol
36MMm©JBHgool  dmbdomgdol, sbg3g NaF-ob  Godwgdgdol  as9mygbgool  Tgbobgd
0bxmM3s300L.  9639@9-300b35MT0  9MLYOIMEO  (33Wo©JdOL  dglobgd  0bBm®Is3zools
LGOGOLEHO3MM0  ©3T53900L5L  OER0bS, MM 3d0EgdOL sdmbgbgols Lobdomy,
OMaMOE3  BoJBHMO0, 39MO0LMWO  ©H350JOOL 29630050905 Bg  LAHOEOLE0IMMO©
36003690356 go3wgbsls 56 sbgbl (r=0.14; p=0.612), bmwm gggws Lbgs 33ws©o,
OMAMO0Ess 339006 LobdoMy (r=0.103; p=0.001), G3dowgmeol (r=0.117; p=0.000),
Bobdo®mfigwgdol (r=0.228; p=0.000), Gdol 36Om©MJ@gdol dmbdsmgdol bobdotg (r=0.084;
p=0.002), 30030 LEHMIsGHMWMAmsb (r=-0.098; p=0.000), NaF-ol &s3g@Egdols (r=-
0.075; p=0.005) ©5> GGHMOOOIPWMWO Jdowol  3BGOL  godmygbgds  (r=-0.063;
p=0.018)_360336900m356 3530gbsl sbgbls 3oM0gliryen ©o53509d5ByY.

396536900 20 ferol 856doeBg  Log@dbmdms d90dhbgzs  39M0gmLeEro
Q5535009d0L  89930609%0L  BHgbwgb3os, ®MI3s, 00 3mb3MgGMwo  Jobybol
096308030005, Moz 03936 9©0bodbME  (3300gdIL,  Bs3Tom© GOV
09395690 39:36096M900LmM30L. 333039000 FgO(30bs SILEGIMYOL, O™ BEHMOOL
M3 Ods  dmbdoMgded  3dowol  3oLGHJIoL,  BHodEGEHIOOLS @S 93W03S30MO
39gdol  Lsboo  3600369m3zs60  GMEoO  0ms3sTs  39MOGLMICO 993500 9dOL
30939630580 (Jenkins GN, 1985; Hargreaves JA, et al, 1983). s@®gme 9&s3%bg
39600990 953500900l 993060900l 40-70% (1970-056 {iergds9g) 393806090 3936
bbgo@slbgs 39996580 Lobdgero {ywol BEMMoMmgdol gosd@L (Murray JJ, 1991; Newbrun
E, 1989).

B30bL  Foge  BoGHo®dMo 3309308 993990  FqLsdsTobmdsdo  dmqol
56599000Mm39  d93b0gMgdol  AMsgscmo  33c0g30L  F9gameb, HMIol  Imdogds3
d9L5dgdgE0 Aobs L¥dgEOE0bM 8936096900l Olgm d5BYOBY, MmymEOoEss PubMed,
Medscape, Cochrane.

33093900l 30M3gwo  LgMos, MMIgEog 9393806905 Loldgwo  fywob
BAHMO0MIO0L  ©IEIO0™  J9IJOL  J9MOJLME 935 JOSLMID  F0TsMNgdITO
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05600 1943 oo (Deatherage CS, et al., 1943). dsb 9909 “9o0M530 3300935
BoBoMS 50b0dbmo J0dsMMEgdom, MHMIGEms TJOIROIE ©IPILBEGHO©S, BT
39009LMWO 535 IO0L 3930 (39Wgds  FMbIbgmdol  0d  bsfoerdo,  H™IgEos
9m0bdsms BEHMOH0MYOME LobTg HYowl, 4930EGB0M IBIWOS HMOREMMHOMYOMEO
LSLIgEo Hyerol IMIbTsMGOEGdMSb FgEIMGdOM.

2007 Gowl, Griffin-obs ©@d  09bs93BHMMGd0L  Fogm, 5TF-b 5350 YOIMS
3MmbGHOMEobs @ 309396300l gOMm3zbr  396GO™MB  ghmo,  3sdmd39ybeos
d00mbo30m0  bolosmol  bLAHIG0S  BEHMOOL  6EH03MOJBME 9539 EHMOMDILD
©5353d0Mgdom (Griffin SO, et al., 2007). 08 33¢93900056, OMIWGIOEG 5305YMBOWIIOS
B9050b0dbme  Asbbowgsdo  BosMmmmool  300@gM0magdL, dg@glds Bomsbds
QOEILGHMEY, OMI  LLldgo  fywol  FEHMMoMgds 3600369 mzbs  9830MYAL
390090 5535009d0L oz EgEgdol JoB3969d9wl (P<0.001).

2008 fgals Gregory Mahoney-b dog6 s3L@®5¢00580 Bo@Go®@s 330935, Mol
90DsbLSE PomBmoygbs LG fgsedo sMBYdIO BEHMMOL BYyo3wgbol Tglfogers
39009LO  935JO0L  203ME3gwgdsHg (Mahoney G, et al., 2008). 3393580
9mb5fogmdsl 0090 LdMTom 5ROl sHIJmbg 17-56 {ersdg sbo3ol 876 oMo,
MOMIgWms  JsLOGOE0MGds dmbEs MmMb  353)JRMM05©, 0doLs dobgzom, mv
BGH™O0L Mo MHomEbmdol 99339w LoLIgE fgols dmobdombgb olobo, msgosbmo
3360900l 3sbdowbHg LogbmzMgdgwo syowol dobggzom: 10%, 10%-50%, 50%-90%,
90% s d9@0. 8900929005 563965, MM 35MHOgLIO 535QIOOL 2530 3IE90S 24%-0m
Bogergdos 08  35393MmE0530, MHMIOo0 IMobIoMEbgb Loldger  {gowl  BEHMOol
399330md0m 50%-bBg 99@0. 33930l JoMOMIEO sOBO dEYMI>MIGMIL 08530, GMJ
39009LMWO 535 JOS EMDBOPHTIMI0YIM  353d6GTos Lslidgewr (gowdo FGHMEMOL
M50bMBLmMD, o3 9Lg39 WOIILEHMM®S  B39BL  TogdH  MdoEroloL  Lzmerols
dmbfogergoms Bsd Lbgoolbgs  39539am©0530 (BGH™MMoL  Lbgsslbgs 8993390 mdols
15390 fgerols AmTbIsMgOgEms FmMOL) boEHMIOMEO 33XI300.

B39bL B0ge BoBHMOME0 33eg3d @S FJogdmeo 89wYag00 dgLodsdolmdsd0s
Indian Journal Dental Research-ob 2003 {cob UEo@oslmsb, ®mdgaros gbgds 3oGroglmeo

Q59350090L 3530399055 S FoL 3MMGEo3E0sL Lalidger fgsedo s®LYdIMWO FEHMOOL
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306396@M5305Lmsb. 33¢0935 Bootm©s 0bmgmol 12 bmxygedo, 15330930 3M3IESE0S
99099051128 L3MeEols ImUHogurolasd (12-15(F), H™Iwgdoi dmobdsmbab Lsldge

090l BEMMOL 49bLbgs390Mwo 3Mbi39bGHMs300m (Acharya S, et al.,2003). 33¢930L
09092900000  ©OELGHMOS,  OMI  39MOJLMEPO  9939©JOOL o339 gdS
36083690m3bs 93060905 LoLIg fyserdo FEHMMOL 3mbEgbEGMsEo0l FoEHGdsLSD
9O, 96 35009LMEP0 95350V MOMYMROM 3530MT0s TBBHMMOL 3Mmbi39bE G300l
95%)905bmsb. B39bL JogM Bodocmndvcmo 33930l 9909a9©, ®MIgeros 1939 ImOE3I3©S
15330930 33300l 12-15(aol slozmdMm0g3 XyMRBL s 50b0dbme 3mbE0abEL
31939 9090m@©gdm©s LOELAgEo ffysero BEHMMOL  goblbgsggdmwo 3mbiagb@Mogoom,
SIBEGHMORL 39090 9935900l 3903060930l B9bgbzosl  gGH™®ol
3063963 9300L BOELML JodsOrgds5T0.

3530L@96d0,  LolAg  fysedo  GGHMOOL  M3GH0TswMHo  3mb3EbEGMs300L
3obLB@3Mol  Jobbom,  Bsdots  g3ogdomermaommo 33935,  MHMIgendog
9dmbsfoergmds doomm 1020-3s Lgmerols dmbfegegd 12 ol sbsgzmd®mog xawyado (Khan
AA, et al,, 2004). G™MH0L 36396GGS305, OHMIXOL EOMLYE IBOJLOMPS JoMOgLOL
4399D9 653w qd0 99dmbga3s, 95003960 0,350p/c-80. 53sL9b, 5©0bodbmEo 330930l
doM0mo©0 3909a0, OMIgeoa dgLlsdsdolbmdsdos B39l doge Bo@o®mgdmwo 33eg30l
090920056, 9M3sMgmdL d99gado: 35MH0gLMIO  O935QIOOL 393 (3IYdS MDY~
©59M 30009399 353806305 Lslidge fgserdo BEHMMOL 30b3gbEMIE0SLMIB, 5699 BEHMOOU
306396300l BOILMB  JOHMOE, O935IOOL 2930 EIWY0S FEF0MEYdS. 02039
53LGMOS B39BL JogM BOEOLOL MOMBMITMMOLO T9EIMGOJIOLIL I935JdOL
393639 gdols s Lolidgeo Hgawolb F9059bwmdols dobggom, 39MIm: 3539-
LSOOI Mo0mbdo, Lossg Loldgeo  fgowo TgoEegs FAHMOL  ©bsGRYL
50mbgdmsb  Fgomgdom  Fomoero  3mbiEgbGHMogoom  (0,12dp/w),  ©@Ix30JLOM©Y
Q553500900L  F9Mgd0m dswo 3396900  (86,5%). FEHMOOL 3Mb3EIbEHMEo0L
3993060905896 9O 535YIOL Fo3M(39egd5d 0T35S, O3 M0Mmbgdols dobgwzom
390056500 s 8990920506M50: 0Lob0-LodgyMmEMOl Gs0Mbols Jmbobegmdsdo, MH™MIgEo3
dmobdo®ms  LoLIger  Fyoel  BEHMMOL  3mb3EIbEHMsgoom  0,09dy/cw,  39G0glEo
Q593005900L 253039053 dgoa0bs 89%, bmm grsbo-bBosdsersgzol Gsombdo
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396M09L¥IE0 59309905 5¢9b0dbgdMm©s B3Meols IMfogergoms 90,8%-1s, s30b MmEgbss
5060360 Goombols Lsbdgwo §yseo goxgMgdMEo oym BEHMOOL 3m3bydcsgoom
0,083y/».

ABAHMO0LYSD AobLB353900m, Lolidger {gowdo OGO 3o¢E0wmAoL, MMAMOE3
3900M360ME9JGHMOMo 85639008  Tglobgd,  bsdgM™3g WO GIMIGHMOIEO
9mbs399900 dFoMm0os. 3003900 (36Mmd9d0, MHMIGEoE 93930Mgds LLlidgw {igserdo
3OLYdME0 35¢303L, OHMyMEE Lobogmiabermo 36033b9emgz96 gargdgb@, Ao5w0gMH®
1940 fowl, 99cmdsbgewo bm@mogomemyol, R. Hauschka-lU doge. Bmyso@, Lolidgen
fgodo sOLGdYWwo 3oeEodo HMIMOE 35@3Y ©TIMYI0EIBIWwo Jgdgbdo, 6O
3obobogds  @s 030  2ogM05698M0s  Bogbodmsb  ghms  fiywol  Loboli@ol
956396900l 4399. Hgeol LobolGol As3argbols glfagars X sbdMMgEMdol bstolbBy
©50(igm 1950-056 {iergddo s 306390 930gdomEwmyomemo 33eg3900, MMIYEOE3
BoGo®@d 50b0dbmwo 80850 gd00 053060530, s@ILEHWMYIS bobGo Fywol
9mdbdomgdgwms  1033OOosbMdol Fopow  Mbgl  39MYOIMM35L3MEMMO
Q0553500999000 (0693560JE0) (Kobayashi, 1957).

1987 §gwl, Sklayar-obs o 0565533H™900L doge  Bodo®mgdvyero 330930l
159341939 B OILEHMOGOI 0g65, BT LELAge Fysedo 3oEEowmdols s Bsabowmdols
95050 3m639G0BMSE05  5T30M0L  39M0gLMEI0  H935JOOLS S 3oMIMEOMBEOL
Q095350090900L  2563056M900L GOLIL F5d0bsz 30, OMES BEGHMMOL J9d;339cMds 03539
Lol Pyoendo, sdseros (Sklayar et al.,, 1987). s0bodbwmwo 89093900 T99Lods39ds
B39bL doge Jogdme J99a9dL, 39MIME, 35MHOILYICNO 35 JOOLS S 3o 30gdols
306396300l 39300 353806MH0L  TguHagerolsl oYobos, MM Loy
09o8o 3owEowmdol 3mbzgbEHMoEool 35@gdol 335¢MdsDY 35M0JLMEIO 9350 Jd0L
39360390905 3306000905 9%-sb 36%-3¢9.

0l939 HMAMOE 6300L30gMH BoJEL b SbEs3L 5GOBIIBHOE, J9BLIIMMNGMIdOm 30
99000306530 MmOX IO MO0 MIgGAHILHOWOE 5O SMOL MmmMbo, MsbsdgEM™M3g 3393900
B39bL 096 BoBo®mgdero 33eg30L Lofoboswdgam 99w9a9dLog ©Yd9h. M3y, 9939
9065 ©535053)™M, 2oLom35oLobgdgEos ¥sdMOZ0 RBodBHO s 30MHMds, Mo3 331930l
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39092909 730w Mdg 253w gbsl 9HBIBL s MMBYEMS FoTMOLMBOMS FJOIEGdS
50bBOL 0965390MHM39MdOL 89360 33¢0g30L 45633900 FggYO.

59bemgd0m 70 ool §ob, HmEs BEHMMO 300300 s535GJL LEBMYSOMIIM0]
LG Hgols  356M0gbIEMO 5935 JOOL  36M9396300L FoBbom, 08 EMOLM30L
BGHMO0M0M0  LdIgo  §yseo  obwIm  BEHMOOL  ©sdsEgdomo  dofjmgdols
9050900 §9o0m. 9ol IEAMIsmgmdom, AMmxBEom Jmbobegmdol ssbermgdoom
56% 0©gdl BAHMO0MGIML Bolidge §ysel (US Public Health Service, 1993), go®qs

530Ls, 99339 BIOOMPOS  FO3ZMEIWIONMWO  BEHMO0MJIMO  FBOWwOolL  35LEHJoob,
33Q035306M0 39e9gdoLy s BEHMEOOL 999339000 G903 gdol 2odmygqbgds. s8s5Lmsb, ol

1533900 3OMEMIA0, HMIGWLSE FMbIBEYMdS 09gbgdls ym3z9ww oGO 33980LmM30U,
©50M9)300093s© 030D, 3FbMzOMBID vy Mo obobo FEHMOOMGOo Lslidgwro

Pgamol  8dmbg  ©9ga0mbgddo, mogol TbMog sLg3g F9o3o3L  BAHMEOOL  go6339w)
om@©gbmdsl  (Clovis J, et al, 1988; Burt BA, et al, 1992). gmggwogg
B90506036w0@b  2odmdobotyg, 0bgdM0305 ™BsTgEMMZg 306MMdGOTo  3MEBHS
dbgeos LobIdger figoedo sOLYMEO BEHMOOL 30MHPOHS0MO 8353006Mds  35MHOYLYE
Q99359O5LMb, ™) 2530m350lHobgdm  0dsLog, MMA  39M0oglo  Hommoygbl
M EGH09GHOMELMQO0MYIE ©535QJOU.

506036y IMLsBEOYOL glosagds 2013 gl obmgomdo, Kiran Kumar Dandi-
obd s dobo 3mgagdol 8oge Bo@BoM9dmo 930©JIOMWMYPONOHO 3335, MHMIJEOE3
90LsbMHgdMEs  3oMOgLOLY O FWNMOMDBOL  2o3MEgXgdoL  glfogersl 12 Harols
2b53MdM03 XamBdo. L3330  3M3MEs30s LA Yol ©gdMEMdES BEHMMOL
bbgo@olbgs 3mbi39b@MoE00m. 33¢0g30L J900939d0m IILEHWIMES, MM FEYMOHMBOL
3936339 gd5bg LolAger Hgosedo F9dszswo BEHMOO BEIGHOLEH03MMs© 603369 ™36
393wgbsl  sbgbl, bmem  35M0glvE 99350 dLME  FodsMmMgdsdo  S©bodbmwo
35639600 ©960d3b9crm Gl 1sdsdmdL (Dandi K.K., 2013).

LoLAge Hgodo BEHMMOL 3mb:396GGS300L BOEILML SLMEFOMPYdMES B3Ol
dmbfogegoms 3mbEGH0ggbGHd0 BMMOHMBOL 3OM(396G IO DO, bmwrm 35M09lveEo
Q593900900 453039 905Dg BgIMob0odbMEL gogegbs o6 dmbgbos_sbgmo d9wga0
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50 2003 Hgeb, 00O dgmdo 12-14 ool sbozmdmogo xamxob 278 dmbfsgzarobsysb

39000956 %2910 Bs@oMgdrmo 33¢930L d9gao (Ermis RB, et al., 2003).
Steven A dairS-ob  dog®, 1999 (gl 933-do, xmExool  IEHs@Gdo
2396bmG 309900 330930l Bogdz9w by, HMIgerog Jobbos olsbogs JoMoglmero

Q5935©JO0L @S BMMOHMBOL gogM3gegdols gbHogersl, oA0bws, MH®A Lolidge
09oe8o sOLYIMWO FEHMMOL 3mb3EIbEHOS30s I600369eM3z96 453 9bsls 56 sbgbL

390090l 296300000905Bg. 1533930  3M3Ms3ool ol bsfowo,  MMIwwgdos
dmobdsmbab  fgoml  gGHmOoL  3mb639bEGMsgoom  0,1-0,28y/w-0o  39M0gLvEo
Q55359d0L 393039 qdol  dbGO03 3600369 m3bs 96 goblibgzs3gdm©bgb  0d
30630296@0Lyob, HMBgdo dmobdstrbgb Lslidgwr Fyswlb BEMmMOL 3m639bEMsgoom
0,5-1,29/¢»-do (AdairS, 1990).

OMamO3 99339 930b0dbgm, Loldge fgowdo  s®LYdMEO  35e30Toby
39009 ©55350JOLMD obo 3MMGEs3o0l Tgbobgd WoEYMOGHMOMEo Jmbs3zgdgdo
930695. 306500056  35eEomdol  doimgds  MEYIBOBAOLMZ0L  VOoMGmO  be®Iol
3396 gddo JoMOMIEI® bgds 1533900Ls O 1533900 IBToEHJIOL LsdwsEgdom,
31939 0y 99000b39393d0 5YOWMOM030 LsbomyE, MobsdgMmzg 3936096905 50®
033938 LoLIger  figoewdo  sOLYOMO 3o EowAol  3MbEIBEHMSEoOL  4o3wgbols
39009LMWO 535Gl 393039 9dILMSD  B0BsMmGdsTFo.  v0bodbmwo M3l
Log3dzo 9OHmol dbGmog, Imbs39d900L LodHoMgl 53 3Mbom, beerm dgmMgl IbGog
B39bL 06@H9MgLL, 300093 GOPHYW 450MY3933¢05 5©0b0TBMEO Lszombo.

B39bo 33eg30L 300093 9O 365003690356 FoDbL FoMdmoagbs sLv3zols
bJgbol 253 9gbols  Jgufoges  39M0GLME 89350 JOLMIE  B0TsMMGdsTo.  OMYME3
30@gdNo  9YRIIP00  IVVBGHNOS,  FOOJLYWO  ©935©IOOL  FIZOEILYDS
Ubgoolibgs ss3do LESEOLE03MMI© 3B0T369wM350 bbgoMdIL o6 235d¢93L, 193y 56
5530JL0MGIMWS  BEIGHOLGH0ZMM© 8b0d3zbgwmgsbo  Lbgosmds ULdglbol  dobgwgom
39009LMWO 5535 d0L 393039 gdolL dbEMOZ3. 936090 33¢g3900 S©bOTBME
153000bMB V53538060930 Bs3FoMmE FMOZ>WOHOEFBMZs60..

WOFIOIGHMOMIQ  OIPIVEGHWOIO0s, MM dLo3ol  ToBgdsLosb  ghmo,
390090 993500900l 493039 gds3 0BMEIds (VanWyk C, et al., 2010; Hansa K. et
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al., 2015). B3gbl  BogM  BsBHOMGOIMEO 3393000 30 3bo3MdM03 X3RO0
96003690m3560 9oblbgeg90s ©89350gOOL go3M39egdol IbMHOZ 96 IBOJLOMGdIMW..
12 Harol sLomdMm03 XyMRBI0 9935009008 3OME9bEGWwo 35B396999w0 F95003960s
90.1%, beerm 15 ferols sbs3mdemog xamxdo_86.3%.

9009MHMd0m0 Bdqbo bs3dome LYbLoE0MMOS 39MIOYLBVIEPO 553500 9d0L B0TSGI
3596000 LgglolLash Asblb353900m, 50bodbmEo 50blbgds 0dom, MM IEgOHMdOMO
Udgbol  HotmBMTogbeqddo  300egdol  s3MFOS  TgIMGOom  sEY bIds @
d9L53530LO, 39M0MAIBME oMgdmdo om0 IYM367d0L bIbaMI03MdS3 0BG,
535bm5b6, 8gOMdom Lggldo dgEos Fsbbo 3390500 FmMOL FMogEA0 sTdEHIOOMNO
1533900L JoEgdol. 3093 9O JobYbo M3 8 OMdOM LJgido BGOL JsM0glvEo
0553500900l 2563000560930l GHOLIL sGOL MOLWEMdS s Fsbmsb ©H3953806MGdMEO
363mbMero oldswsblo (Lukacs JR, et al., 2006). 396 8096 Bo@o®gdmeo 33w930L
390929000 UBggloms mEmOl Bb3sMds 35M0GLBMEI0 9350JOOL 2536ME)EgdoL FbMH03 6
©5830JLOMGOIMWS, o3 Tgbodergdgwros s0blbsl odom, MM 12-15 {erol 3gMomo
15305Mm@  9655dBHOMM0s  3MOIMbMO (330000 GIOL  MZOLIBOOBOM, o3 O30l
db603 306005306 35380605 8535000l 2ob30MMGBSBMS.

39009LIWO 55350JOOL 333 gJLIMHO GEBHOMEMYPO0ID odMIObsMY, 3960
33w930L 300093 96 d0BIBL oMM F0BIBMB ghmo, sBg3g HoMmBmoygbws 0d
399mdf3930 JoHgHBgdoL 0IBEGHOROE0MGDdS, MHMIgdo glsderms 35380630 0943696
390090 9350 JI0L F563056MBLMD S 5B0TEMO FoBMEMGOOL JMMges300l
d9Lfogs 39M0gbmsb 0oMmgdsdo. 33wg35d0 ImMbsfowg 3oMmgdols dogH Fg3lgdwyero
5639¢3)9-300b356M900L  BEASGHOLGHOIMMO  ©sFYds39d0L  F9dgy  WOA0bS,  MMI
300gdol  godmbgbgzol  Lobdomg, OMYMOE BOJGHMOMO,  39MHOJLMIWO 95350 JOOL
396300560905%9  LEHIEOLEH0IMM® F60T369EM356 493egbsL 56 sbYbs, bmerm Bbgs
g39ws  ©bsMBgbo  BoJBHMMO,  OHMaMOOEss  33900L  LobdoMy, 3300 GEOL,
Bobdomfyargdol, 6dob 360G gdol dmbds@gdol  Lobdod, 300030
LAMASGHMWMAMSD, NaF-ol  @sdwgBHgdols s BEGHMO0MIOMEo  3d0wol  3sbEH0l

299mygbgds_8600369wm356 go3wgbsls sbgbs 39M0glvyen 935 YdSDY.
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The Role of Drinking Water Mineral Composition in the Etiology of Dental Caries

Literature Review

Despite the fact that more than a century has passed since the discovery of caries as
dental disease, it still remains a major problem in the field of public health in developed and
developing countries all over the world.

Dental caries has been historically considered as the most important global oral health
problem in the world. And it still remains a major health problem in most industrialized
countries since it affects 60-90% of schoolchildren. It is considered to be the most common
chronic disease, which is five times higher than asthma and seven times higher than fever
(Report of the Surgeon General, 2000; cited in Donahue Jay G., et al 2005).

The modern view on caries disease etiology combines all the possible risk factors that
can be linked to disease development. Bacterial infections (S. Mutans), the common use of
cariogenic food (Milgrom P. et al., 2000), the composition and quantity of oral biofilm
(Lenander-Lumikari M. et al., 2000), socio-economic factors (Peres KG. et al., 2000), low
level of parent’s medical education (Mascarenhas AK., 1998), genetic predisposition
(Piddennavar R. et al., 2013), caries in temporary dentition (Helm S. et al., 1990), female
gender (Ferraro M. et al., 2010)_all these represent etiology of dental caries.

At the beginning of twentieth century Frederic McKay’s discovery about fluoride ions
in drinking water was the probable cause of the preventive measurements against dental
caries. Since 1930, American scientists started to estimate the influence of drinking water
fluoride levels in developing of dental caries. In 1958, the World Health Organization's
expert committee concluded that drinking water with 1mg/l fluoride concentrations
considered as caries preventive marker (Lennon M.A, 2006). This was the reason why the
fluoridating of water began in the USA, which gradually spread to the European continent.

With the development of dental medicine, many schemes have been developed in the
field of anti caries activity. Despite that, drinking water fluoridation never lost importance in
the preventive measurement system. This fact confirms that the wide-ranging studies were

conducted in different European countries at the end of the twentieth century.
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In 1987, epidemiological study was conducted in the USA to compare the prevalence of
dental caries among schoolchildren who were drinking fluoridated and non-fluoridated
water. The survey resulted in reduction of dental caries by 18% in those schoolchildren who
were drinking fluoridated water. The decrease of caries prevalence was 25% after the topical
use of fluoride (Brunelle J. et al., 1990).

In 1990, drinking water in Italy contained three different concentrations of fluoride
ions (4 mg /I; 1 mg /1; 0.3 mg /1). Study population living in the relevant areas was 643
schoolchildren aged 11-13 years. According to the study results, schoolchildren who were
living in the region with high level of fluoride in drinking water, had the low level of dental
caries compared with those who were living in non-fluoridated areas (Angelillo IF, et al.,
1990).

Yeung CA provides review of clinical studies results, which combines twenty scientific
researches published since the 1980s, obtained by Medline, Embase, and Cochrane Central
Register. Study population was 13 551 from different age groups. Results of eleven studies
showed that topical use of fluoride has anti caries effect and nine of them showed that
drinking water fluoride concentration is the preventive marker against dental caries (Yeung
CA, 2007).

In 2007, scientific journal, Community Dentistry and Oral Epidemiology” published an
article about caries prevalence in Finland. The case of this country is interesting because of
the fact that Finland drinking water fluoridation began in 1959 and stopped at the end of
1992. The study was done in 1992, study population included 550 students in age group 6, 9,
12,15 years. The next study was done in 1995, where the study population included 1198
schoolchildren. The results showed that the prevalence of dental caries in 1992 was lower in
the 12-15-year-old age group compared with 1995 (Seppa L., et al., 2007).

Other investigators have also shown that water fluoridation plays a dominant role in
the decline of caries prevalence (Brunelle ]J.A, 1990). According to the guideline of drinking
water quality, by World Health Organization, the protective concentration of fluoride is

between 0.5 and 1 mg/l, and the guideline value is 1.5 mg/l (WHO, 2008).
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Anti caries mechanism of drinking water fluoride concentration is the well-established
fact. As for calcium, discussion about its preventive ability in the field of dental caries
covered period during 1930-1970 years. In the modern medical literature there is less
information about drinking water calcium level as dental caries preventive marker. In most
studies, calcium an independent element isn’t manifested, it’s combined with magnesium
under the term “Water Hardness”.

In 2003, the National Public Health Institute of Czech Republic was awarded a
scientific review which united studies about the importance of calcium and magnesium
(Kozisek F., 2003). According to this review, the first studies about calcium and magnesium
levels in drinking water as essential elements are provided after World War II. Scientifically,
more than 100 researches have shown that the high level of water hardness is a significant
risk factor for the development of cardiovascular diseases. Above mentioned study also
demonstrates, that high level of water hardness is the significant preventive marker against
dental caries.

In 2008, epidemiological study was conducted to estimate dental caries experience in
Danish schoolchildren. In addition, it also determined drinking water optimal composition
for dental caries control in population. According to the study results, drinking water with
fluoride concentration 0,75mg/l and calcium concentration 90mg/l is the optimal
composition, during which the lowest rate of dental caries is observed (Bruvo et al., 2008).

Several decades ago, saliva was identified as one of the effective factors in caries
preventive scheme. Preventive properties of saliva are caused by calcium, phosphorus,
antibacterial components and various proteins (Lamkin MS, et al., 1993; Mandel ID, 1974).

Saliva calcium level directly influences of remineralization process and together with
this, increases saliva fluoride concentration levels, which has a direct affect on the dental
hard tissue remineralization process (Vogel GL, et al., 2006).

There is a lot of information about the calcium level in nutritional products as caries
protective marker.

In 1992, epidemiological study was conducted in 10 year old Australian schoolchildren

to identification caries etiological factors. Based on the results obtained from the 883 filled

102



questionnaires, 83% showed nutritional calcium as one of the most effective preventive
agents (Kaye F, et al., 1999).

In Georgia, as well as in different European countries, epidemiological studies were
carried out to estimate the prevalence of dental caries.

In 1989 G. Kipiani studied dental caries experience in children. The methods of
treatment have been developed at different levels of caries activity (Kipiani G, 1989).

In 1993 estimated dental status in children with and without sepsis (Gogilashvili K,
1993).

In 1998 T. Shishniashvili studied caries experience and intensity in Georgian
schoolchildren. The author, along with many other issues in her work, focused on the
importance on drinking water fluoride levels in the developing of dental caries. According to
this study there is a positive correlation between dental caries experience and drinking water
fluoride level (Shishniashvili T, 1998).

In 2003, the frequency of dental diseases was studied in children with endemic goitre,
social-hygienic and medicinal-biological risk factors of dental caries was estimated as well
(Kalandadze M, 2003).

The study about prevalence, prevention and treatment of dental caries and hypoplasia

was conducted in 2005 (Jafiashvili E, 2005).

Materials and Methods

Study Design

A community based, cross-sectional, descriptive epidemiological study was carried out
to assess the prevalence and severity of dental caries among 12 and 15- year-old children,
who were life-long residents in the areas with varying levels of fluoride and calcium in
drinking water.

Study area and study population

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
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(Is_Sg) from the Samgori ravine and the district of Gldani-Nadzaladevi (Gld_Ni) from the
Ghrma-Ghele. According to GWP data, fluoride and calcium levels in drinking water varied
in each district. Fluoride and calcium concentrations in drinking water are assessed monthly
with Ion Chromatography System (Dionex ICS-1100). We have analyzed water fluoride and
calcium levels over the last four years, and also have calculated mean value of fluoride and
calcium concentrations in each district and compared the results. According to these results
fluoride concentration in drinking water in GId-NI was 0.09mg/l, in Is-Sg 0.11mg/l and in
Vk-Sb 0.12mg/1 . In Gld-NI drinking water calcium concentration was 41.6144mg/l, in Is-Sg-
43.3833mg/1, in Vk-Sb-55.5678mg/1.

Permission for the study was obtained from the school authorities. All participants
expressed their readiness to take part in our research.

Taking into account different types of water, three districts were selected in Tbilisi. The
list of all Thilisi secondary schools within the areas was provided by the Ministry of
Education. Twelve schools were randomly chosen from the three districts. The first group
included 489 school children (267 girls, 222 boys) residing in Vake-Saburtalo district, in the
second group there were 463 participants (238 girls, 225 boys) from Isani-Samgori district
and in the third group there were 448 school children (229 girls, 219 boys) from Gldani-
Nadzaladevi district. A total of 1400 school children were examined from January 2014 till
September 2014. The total number of investigated children equaled 1400 (733 girls and 667
boys of a 12-15-age group).

Clinical Examination

Intra-oral examination was conducted by two examiners (M.A; E.T) in each school.
Classrooms with maximum light and ventilation were selected to carry out type 3
examination (using a mouth mirror and an explorer under adequate illumination). The
assessment of dental status was identified according to the World Health Organization
standard method and criteria. Caries experience was evaluated according to the number of
decayed, missing and filled teeth (DMFT).

The school children filled out questionnaires after the clinical examination. The

questionnaire included items related to diet, such as sugar, dairy product and NaF tablet

104



intake and hygienic norms, including the frequency of tooth brushing and the use of the
fluoride toothpaste. These variables were measured by the following way: the participants
marked relevant answers in their questionnaire forms. Diet related questions included the
information on the frequency of sugar and dairy product intake daily (once, twice) and
whether NaF tablets were consumed or not. And it included also, the questions concerning
hygienic norms, about the frequency of tooth brushing and the use of the fluoride
toothpaste.

Statistical Analysis

Data were transferred and analyzed using Econometric Views (Eviews) version 8. Bi
and multivariate analyses were performed using IBM SPSS statistics (Version 21).

Student’s t-test and One-way ANOVA were used to compare differences between
fluoride concentrations in different districts of Tbilisi.

Statistical analysis of DMFT results was made by Least Squares linear regression method
allowing us to evaluate the spread of disease according to the regions. According to the
regions the comparison of DMFT values was performed by two-way ANOVA followed by
LSD post hoc analysis for different areas. In addition, the correlation index of DMFT with
fluoride and calcium concentrations in water was also revealed (R?).

Pearson Chi-Square Tests were used to assess dependence of caries on related etiological

factors such as diet and hygiene.

Results

According to GWP data, there are significant statistical differences (processed with
paired t-test) between the fluoride concentrations in drinking water in Gld-Nl, Is-Sg and Vk-
Sb districts (P<0.05). However, one-way ANOVA with LSD post-hoc comparisons shows the
difference between Vk-Sb and the two other regions and the tendency of the difference
between IS-Sg and Gld-NI.

According to statistical results (Oneway ANOVA) there is a statistical significant

difference between Vk-Sb and Gld-NI district drinking water calcium concentrations (P =
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0.009). Post-Hoc Test has confirmed that the IS-Sg district is slightly different from the Gld-
NI with calcium concentration (P=0.93).

According to drinking water composition, we can conclude, that drinking water in Vk-
Sb district revealed statistically significant difference compared to IS-Sg and GIld-NI district.
Between regions comparison showed that drinking water in IS-Sg isn’t statistically different
from GId-NI district in terms of concentrations of fluoride and calcium in drinking water.

According to the results of the study, the prevalence of dental caries in 12-15 year old
schoolchildren was 89.3%, and the intensity of caries (DMFT) was 3.7 + 2.1. Linear
regression showed higher level of the diseases in females (coefficient=0.24), but One-way
ANOVA revealed that sex was not an important factor to identify the prevalence of caries.

The highest prevalence of caries among children was observed in GId-Nl1 (93,1%),
where fluoride and calcium concentration of drinking water was the lowest of all and the
caries intensity was 4,22+2,2. As to the district Is-Sg the prevalence of caries was (89,4%),
caries intensity in this district was 3,8+2,3. Caries prevalence was the lowest (86,3%) in the
district with maximal fluoride and calcium level. And the intensity of caries in Vk-Sb district
was 3,09+1,6. The comparison of total DMFT indexes between the districts shows an absolute
difference (P<0.001).

Correlation between the caries prevalence and fluoride levels in drinking water was
close to average (R? = 0.389). As for drinking water calcium level correlation coefficient (R?)
was 0.232.

The age of investigated children varied from 12 to 15 (years) and we checked how the
indexes of caries experience and caries intensity varied in different age groups. Caries
experience in a 12-year-old group was 90.1%, caries intensity was 3.31. There was 86.3% of
caries experience and 5.5 of caries intensity in a 15-year-old group. Correlation between the
caries experience and the fluoride concentration in 12 - 15 year old children groups was low
(R?>=0.107 and R?=0.138 correspondingly).

Analysis of DMFT index related to fluoride levels in different districts, showed that
DMFT dependence on the fluoride level was the highest in Vk-Sb (R?=0.575), followed by Is-
Sg (R?=0.44) and the lowest in Gld-NI (R?=0.089).
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Analyzing dental caries prevalence in relation to diet and hygiene norms showed, that
caries dependence on sugar, NaF tablet and dairy product intake is significant (P=0,0001;
P=0,01; P=0.01). The frequency of teeth brushing and visits to dentist also have significant

influence on caries prevalence.

Conclusion

The major findings of this study are that dental caries significantly depend even on the
small variations of fluoride and calcium concentration in drinking water. Maximal
prevalence of dental caries is associated with relatively lowest fluoride and higher calcium
concentration from the three sources of investigated drinking water.

In addition to the above mentioned, age, sugar consumption and fluoride supplements

such as NaF tablets are the main preventive markers of dental caries.
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