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909bgo350 030y, GMI  39M0gLYIWO  9350O0L  5IMBgboID  ©W®II©Y
Lo3mbgBg  gBHos oo, 0go WYY  SIHYONIH  3OMdEGIo©  MBGS
56599000™m39  AMBWOoML 2963005093 Mwo s  39b30maMgdoo  §39969d0ls
LOBMYSMYPIM030 K56 (330L bLBgOMTo.

390090 3cr0bgds AbMGEom Imlsbegmdols 80%-do (Vieira AR. et al., 2008).
05303ms 5300 030 0M3WYdS Y39gdDBY 293MEIIO  JOMBOZMW 9350 YdS©,

Mmdgwo3 bmoxgd 509953905 SLmdol, bmerm d30x 90 3bggdol 393639 9dsl
(Report of the Surgeon General, 2000; cited in Donahue Jay G., et al 2005).

3000l 356090 gl MOl EMISWODIONWO  JHMNMEMROMO0  3OM39LO,
Mmdgwo3 3e0bgds 3000l 5dmFOHOL d909y. 030 d030bsMYMBL 3000l oyt
Jumgz0wgdol ©gdobgmomobsgooms s  090amddo  39Mogbyero L
B59MYoa0d9000m. 39M09LIWO 535©JOOL 35MPIBYHT0 FM6356M0 SO0 MF0MmO3L
3900096 J03OHMdJOL, GMIgdog  bsbdoMfywgdol  539MHdgbEoool  89w9ac©
3000l Bgs30mHbg sMLYOME bsgddo (omdmddbosh dgdss3sL. gl M39bal3bgro
0f3936 3000l FobsbdMol  F5535-GYBH™M3560  HMmbolirmr®mdol  oM®3g3sL, GOl
090925053 B0sbgds  d0bsbdMmol  mMABMwo  FsG®oduo, Lsdmemem  xsddo 3o
$o00m0g4d965 ©gd0bgMoE0Bs300L 3965 (Boporckuii E.B, 2003).

39009LO 9350 JOOL HoMmTMIMdOL Fglobgd 0dmoz30m3g FMOZ9WO MJMEMO0S
0gbs 99885390900, MHMIgEms MHosbgl 809379m3690Mm©s J0d0E-35M15DOGHWWO
530D03296-4J0d0MMH0 MJMOH09d0. MmEbsg dMma305690000 30 00096EH0R0EMYIMWwO 0dbs
Sreptococus Mutans, G635 59350900l doM0mo 25dmdf3930 (IL.A Jleyc, 2007).

56599000M39  FmbOBOYOS  39M0gLIO 935 JIOL  GEHOMEMAO0L  Tgbobgd
596005690L 4395 08 BogsM9MM MOLI-BoJEBHMML, HMIGELoE TguodEgdgIE0s 39380600
3Jmbogl Q553500900 24963000569d5L50056. 3900glwmeo Q553500900
31 GH09G0MMm05d0 3600836903560 s@a0wo MF0oGs3l dogBgMoM 0bx30306MGdLS
(S. Mutans) o 35600mygbmo 1533900l bdod dmbds@gdsls (Milgrom P. et al., 2000),

3060l OML LoMbOL MHOMEYbMdIBS s T9FoYIbeMdSL (Lenander-Lumikari M. et al.,



2000), bmEoseM-93mbmdozn® RodBHmOL (Peres KG. et al., 2000), 98mdgmoms
1589O306M Q9BsMEGOOL Ods EMbgL (Qin M. et al., 2008), 3o0MHob ROl 3040969960
0aMdoMmgmdol  odoew  3ohg9b9dgel  (Mascarenhas  AK., 1998), 2969303496
DobolfoMsbGymdsl (Piddennavar R. et al., 2013), @®mgdomo 09630030l 39Hom©do
©5530JL0MGOME 5G9l J9dmbgzgzgdL (Helm S. et al., 1990) s dgOH™d0m LggLls
(Ferraro M. et al., 2010).

39009LMWo 5535 0>  dolbo  sdmBIbosb  ©MYdg 80937936905
LOBMAOOMGOSTO  BIOOMP  POZMEILGINIY  ©H5350JOSMS  MOobgL.  TgLodsdols,
X9065330L6  L@gOML  L3ggoswolGgdo  3MIdozs  3EOw™dgb 8908 dsgmb
36939630 mbolidogdsms LOWWYMBowo bgMos s SJGHOMEMs© ©bghmb ogo
33 530530. 3gm3g Lom3mbol sbsHyoldo BMGEaMog 853390 Boge, Lalidgw figserdo
BGH™O0L 0mbgdol 50dMBIBsd Boxywd3zguro sIE™ 3693956300 Mbolidogdgdols
Bo9Mygoe0dgdsl. 1930 erosb $396M039ds 39360960903 ©s0fygl Lolidger Fgsedo
3OL9dME0 BEHMOOL 3MBEIBEHMIE00L go3wgbol Tgbfagars 396009 9350 JOLMO
900560090530. bmgom 1958 (jgwb, xsbs3gol dbmxzwom mMsboBsgool bogdudgMEm
30303H9BHol  ©olgzbom, ULsldgwo (yseo gEHMMOL  3mbigbdMmozooom  19p/w-do,
doBbgmew 0dbs 39M0oglols 360939630 36396 (Lennon M.A, 2006). 58 xs5d3Gob
090009y dsboMO©  s0fym  599MH030L  F99MmgdMEo  IBHSEIOoL  Lobdgwo  ywol
BGHMO0M905, 53 95309039 9BHO3MOM035© PO3M(39e© 93MM30L 3b30bgbEBY.

9099bg350 0oLy, HMI 393b0gMgdoL 49630M56M9dLML gBms F9dwdogndmen
0965 86535000 Uggds 3560090 953500900l Hobssdgy dMIMsTo, Lsbdgwo Hywols
BAHMO0MYGOL  5MBEOOML  I35MR93L  dobo  Bmo 360939630 mbolidogdsms
Lol 9dsdo. 50bodbmer RoJEL saLEHMOIIL dgmiEg Lewm3Mbol LML 93MM30L
bbgoslbgs 939969330 BoEHo69dw0 BsOMMAsdE9005b0 33eg3900.

1989  fgarl, Bm@HEobosdo  Bo@o®gdmeds 331930035  bsym,  OMI
BAHMO0O0Mo  bdbdgwo  fyeol  FmIbTomdgms 3630y 96Ed0  JoBoglvyero
Q993500900L 353039905 69%-00 B3 gdo 0gm 5 farol sLogmdMog Xy5Bdo, 65%-0m
B53e0gd0_15 farol sbo3mdMm03 xando, bnwm 39%-om bszewgdo_10 ferols sbs3mdcm03
X3RO,  9MOREMMH0MGOMwo  Lobdgwo  fywol  FmIbIsMgdgdmb  Fgscmgdom



(Attwood D, et al., 1989). bisbdger Hysedo BEHMOOL 306:396E300L Fo@JOLMSL gPrms©
39009LMWO  5535QIO0L 3B MBOL  F5B3969090  IBOJLOMES  OF)PW05T0,
BEGHMbgOLs s sb0sdo (Angelillo IF, et al., 1990); (Dragheim E., et al., 2000).

39009LIWO 993500900l 36939630 bdgdsdo dgmeg glgbzow®o 9wgdgb@o,
MMdgbsg 3609369 ™3560 GMEO 5306605 HMAMOE BMYsIE d3em3z560 Jumgzowols
B®3ocr0Bgdsdo, sggg Jdowol LEGHOYIGHWOME LEMEYmEBsdo sGoL Jsewiowdo. gu
396536900 23b300ds 30Ol 30bsbJs0To 35en30Tol BEHMMOEOL Loboo s slig3g
69@y380. 69MfHg3d0 sOLYIMWO 35e3030, FIMES 0doby MMI MoMMb Mo
9mbsforgmdl  ©980bgMooBs300l  3OMEgLdo, 535Lmsb, gobsdoMmMdgdL  bgMfiyzdo
5MLYIMO BAHMOOL 36(396GHOE00L BOHELL, o o300l dBGOZ sbg3g 30MHPI30G
393906305 300¢00l o500 Jumz0wqdol M9gdobgMoobsosbosb (Vogel GL, et al,
2006).

390090 EH93500JOOL MO30D 53090l Jobbom, 35¢(30F0m FEOIMO
1533990  3MMEYJBHYOoL  Foegds  LEBMYsMIOM030  XIBEO330L  gB-ghH»
960036900356 dgloxl HomBmoygbl. g30gdomemaom®mds 331939005 3bsym, M™I
393099800 3EOEIM0 1533900 3OMEYYJEHJOOL (JOMOMHIE MIoL  3OMEIIEJd0)
dmdbdoM9gdgdl JmMol  35MH0gLIEP0 9935090l 2530 EIWgds  T9o9bs  2%-U,
bomEm 5GLOMERILMZs60 33900l dJmbg 3069dd0_31,4%-U (Teotia SPS, et al., 1994).

BGH™O0L  0mbgd0LYsh  goblibgszgdom, woEIMsEMMsdo FoMos 0bxzmEMTo30s
LoLAger Hgoewdo sMLYdIMWO 35e30dol 3mb3gbEGMSE00L bE03sM0glwwo 9339dEH0oL
dgLobgd. gl 1356513690, 3933609M:5 0bEIOILOL Bogsbls doMomss@ HoeBmoagbs
99039 LoM3960L 70-056 (ergdsdy. 50b0dBME 3gMHOM©PIO EsBOJLOMGOMED 33Xg350S
139G 9LMdS 5IVBEHWIOHIOL IWII0M 3O S30M 39300ML Lolidge Hgodo sOLYdMEOo
39 3099d0b 306396@GHMSE05LS s 39O V535Gl 393039 gdsL Fmeob (Glass
RL, et al., 1973).

653 999bgds  39M0gbyeo 99350 JOOL  go3M39egdol dbMog LodoGmzgarmdo
3OO BoEOEosl, 33193900 5©0b0dbve Lo30MbMb ©H35380MGdOM 5JEH0IMS©
909800bsM9MdL dgmi3g LB5Y3bol OLELOWWOID M. Joemnzgwo dg3bogMgdols
9096, ULbgoslbgs 39MH0mdo, BRo@sMgdmmos 3393900  J5M0O9LOL 2ozt 39egdols



d9Lobgd 0530300 O FMBIOMS 3330500, SB939 96IdmEmO Boyzom, LgRLoLoms
Qo JO™bozMmwo  HMEBoWwM3s0m000m 935 JIM  30609dd0.  obbmM 309
396009Lob 493039900, 3¢006039M-3969E037IM0 BsbslinsmgdEgdOLy s 30MOL MM
9036MB0MEMY0MOH0  M930L90M93900L 0bBHYAMIMGmO Jgufogers. 99385390090
36939630 mbolidogdsms LolEgds (dodbosdzowo ., 1998; amaowsdzowo dJ. o,
1993; 2002; 35¢096¢05dg 3., 2003; yogxz0sbo g., 1989; 2003).

9099599350  39M0gLMIO  5935©JOOL  Fglobgd  33¢g3500  FMOZSEE0sbo
obEGMMO0LY, LodoMmzgwmdo @MY 9JGHMPWME  Bogombs MBgds  s©0bodbwmwo
553500900l 293M(39gds  JoMIME  3M3Ms30s80,  dglodwrm  9BHOMWMYROIMO
B5dHMMHJO0L  0©IbGHORB0E0MIDs s MrvEoMbowEmo 369396300 3OHMYMsdgdol

sbgMy3s.

3349300 30Bsbo s 8m356900:
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390500960 md0l dgbogams 39009l 535 JOLMD 35380630, 1939, LblsOLBZS
9GOMEMAO0MMO0 BoJBHMMJOOL 253w ghs 356MH09LIEO H535JOOL 3039 gdIDY ©d
99899AHMB0 369396300 0Mbolidogdgdol sbyMY3s.
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909h)m©gdmEom  Loldgero  fgoo FEHMMOLs o 3oEEomdol  Lbgsalibgs
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2. bsbIg Hgodo GFBHMOOLS O 3oe30dol 0mbgdol 9339w mdol Jgx3olgds
MB0G0SXMO0 06x3mEOTs300L byg3mdzgeby;

3. 99003Mm-00MMy0M0, LsBoEIOMW-308096MH0 ©S 339000  BoJEBHMMGdOL
393w 960b FgbFagams 396MH0gbvIen 939 JdLMD JodsMmMgdT0.
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3GHMO0L 3m6396GHME0LS WS J9MOYLYIE 99350 JOSL TMEOU;
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LoboEoOM-302096E0,  33900000)  2o3wabs  39MOJLMEEO 93500 JOOL
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0530 1. 0GHMsEHUI9eo 3o0dmbogngs

1.1 356090 5535gdOL Jo6BoMEHYdS
3000l 35609L0 FoMdMoIbL smmemyom® 3Mm3gLl, MHmIgwog 3erobwgds
3000l 5dmFMol  9909y. 00 80dE0bIMGMBL  3d0oErol  FoaoMo  JumzogdoL
©990bgMH50Bs300ms s J98amddo 3oM0glwyero PO Bsdmyswodgdoom (Boposckuit
E.B, 2003).

1.2 30bsbgmols s gbEobols Jodowm®mo 8985c0agbermds

3000l 30bsbdomo  [o®mBmoygbl  5sd0sbol  MmEMRSBoBAOL  y39eoBY
90b6965¢0Bg0mw Jumz0Wl, MHMIOL J9sygbermdsdoi dgol 96% sGomEMmSBMEo
5 3% MmOyobmwo 6030009690900, 535LMsb, 1% (jyswo (Gutiérrez-SalazarM, et al., 2003).
30LGHMWMYOMESE, d0bsbdoMo Tgygds 3MH0BIYGOOLIRY, bmerm 3MODBIJoo JIbosb
93069 Bmdol 3MHoLEHIEGOOL  JeoliBgMgdl. 3MH0DTJILS s 90bodbmE JasLEGHYMHGOL
dmMob sOLYOImo BogM3g 993LYdIEMos Fywoms s MEMYSBMEo Bogmogmgdgdom
(3023906900, 030©Yd0), OMIwgdog Jdbosh  qbgol  g53900L, FobgMHowr GO
60300096M90900L5 @S BEHMMOL 0mbgdol oM HBoolmzol (Cate JM, et al., 1991).
90b56gm0l doMomso 99350ygbenmds Fomdmagbowos 30MHmJlosds@odgdol Losboo,
;3069 509bMdom 33b39%s 0350 30983MmBRsG30M5EH0 Qo
MJ3Ho3503E0nmbgs@o.  mwdas, dobsbdmol  doMoms  FobgGoy®  dsE®oduls
00680096l 35e30980L 30OMJLoS3sEHOGO. 0bsbJMHOL dobgMmowm@mo 3m33mbgbdo
Dom0mpqbowos 35¢3E0d IROEOEGWIOO0 35MBMbIEGHEo 30OMIL0s35EH0EOL Laboo.
39600MbsGHME0 3503030l 30MOMJL0S35GHOGH0 30 3963090l 30EOMJLOS35EH0ED
3905609000 bollosmgds blbsMdoL domseo 85639690 0m, goblozMmMgdom B:o3s
39M9dmdo (LeGeros R.Z, et al., 1983; Kautsky M.B et al., 1993, Featherstone JD, et al., 1990).
0530680 3000OMJBOS3SGHOG0 9393000905  Lb3sILb3s 0mbydL, MMIwgdos
5009396 ol LEH®JBHMOSTo @S 293 gbsls sbgbgb dolo bLbsmdol bsGmolbby.
BAHMO0L 0bmsb 53538060900l 9YEo® 30 0BOYds d0bsbJMOl Jobgemsrobsgools



bstobbo. 0  JoOmdbool ombgdo (OH) omogolwgsw  3ocmmdlosds@o@do
90005650 Bsb5330gd5 BEHMOMOL 0mbgdom (F-), J00wgds 3EMmMs3s@o@o Caio(POs)s F2
(Brudevold, F 1954 cited in Rosin-Grget K et al., 2001). owdgs, 0o30Lwg3se0
BAHMO535¢0GH0 0b56JM0L 893503960 Md5d0 96 ©osx0dloGMdMEs (Moreno E.C. et al,,
1977). 306mmdbool xawaol dbmemo 10% dgodergds Bsbs3zergl  gGH™EMOL
00bgdoom (Rosin-Grget K et al., 2001).

©96@0bols dobgGsmeo 090500996 mdos 31939 Domdmygboos
3006OMJL0s353H0EHOL  Lsbom. ©gbGobo  8go3o3lb  47%  935GH0GL, 33%  MmGYLm
30033mbgbBHLS s 20% fHgols. 30bsbJoMmsb Fgscmgdom ©gbEobol 99dsygbermdsdo
30900 3MOLEIGO0 S Fom TMEOOL LO3gM(399d0 P30 YO0’ 306 BM(3VICPMOOLSS,
o3 29653060Mmdg0L  ©9BBH0bOL  goblogMmMgdMe  FMIMDYEMdIL  39Gr0glvyEo
36Mm39LoL 308sOHm. MMM FsBHM0Jbo JoMOMIIE HoMmBmygboos 3mmsagbols
Loboo (Rosin-Grget K et al.,2013).

39M0glo 9935 9ds  FoMdmoygbl  domdodom®  36OHmEgLl,  Mmdgmos
bsbosmgds  dobgMowmMo  Bogmogmgdgdol  blbsmdom.  s@bodbmwo 3o
396306HMdgdMos  306H0L MMMl Lombgls s b6gMfgyzdo sOLYdMEo  39G0MA9bMEMmO
0543960900l JogH 58tmdMTo390vo B9MHTI6EHJOOL (39O M3MHMEHJ0bIBS) MEYsbr
35¢®0oJubg Bgdmddggdol dgwgysw (Buzalaf MA, et al., 2011; Chaussain-Miller C, et al.,
2006).

1.3. 3560990 53500 gBOL 336300056930L 3mbEgBEOYdO

396M0glo  3OMmEgLOL  gobgzomamgds  ofjggds 85806, GmEILsEg  0MHM39g3s
35MEMA0NMH 5 ©I(339MI0M  BodBHMMGIL  FMMOL  B9sbLO.  35MEMYOME
39dBHMOGOL  TMOOL  BM0sBOYds 859935  F3OHMEM30MYIJO 857G IM0900, 33990l
bobdoMg  (89gMHIGDGHVIMOO  35MDM30MBH00),  bgMfyzol  LmdbMOTsEmEo
50 9bMds s OLRMDJ30s. ITE39LMBOM FoJBHMOL FoMdmMoybl bgdfiyzo dolo
M50m9bMdoLs o 8995003960l Qomz5¢olfobgdom, sbg3g  9bEH0dIIBHIMOMEo
L5 9dgd0L  AodMYgbgds 369396300l  FoBbomm 03 35309639080, MMIWgdo3
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0994m3x390056 395G 93500l 2963050930l Fo®owo  Goligol  J39d
(Featherstone J.D.B, 2006).

35MMWMP0IM0  BodBHMOIOOL 3003900 MHYMWO-35600Mmy 6o d5gdBHM0s
390dgds 0gml 6gdoLdogMo BodBHYM0, MLYdIMWO oMol WML Lombgdo, HMIYEbss
5943L 9593500 8mddbols  Mbseo. Ho@dmgdbowo 8g53900 0fj39396 F0bsbJoMls o
©096@06d0 sGBGdo 35 30w9d BMLRSEHOL QobLBIL (©gdobgemsobsios) (Featherstone
JD, 1999). 33c0939005 ©55QLEGHWGS, M MJd9dgo30Ld S ddsMTsgo30L 300dd30b0oMGdYo
9mgd390905 3930WGI0M 35mMYPgbM0s, 30000 FbmEmo Md9dssgol (Featherstone J.D.B,
et al., 1981). s0bodbmwo d9@Y39wgdL 0dsBg Gmd, Streptococcus mutans, Streptococcus
sobrinus, lactobacilli-ob gMmMdWogz0 Hgdmddggdom  gobs3oMmMdgdI6  35M0ogleo
Q5935930L  3530eg00m LBHMOR 3OHMYMILOMGISL, 30MG OMMIMO  (35C-(35¢N39
(Featherstone J.D.B, 2000). §s6dmgddbocro 3953900 306HoLb 0Ol Lombosb
©OoxMNH0MYO056  JobsbJMol  Bgsdome  FMYgddo  BFMEGOOL QO30 @O
3006OHMmJLoEOL 0MbgdoL  A5TMMH30LBEGIOL  bobrxDg 9bEgbgb BobsbJMOL M
369900L SIS, 350MEMYPOMEO RodBHMEMIOL 51939 093036905 BIMTGDESdYEMMO
3900M300M53H900, MMl FgoEogL LoJoOMDBs, AWM3MDBs, BOWYJEHMDBS ©s 5.0.
6960930l oligmbdiEos, GMIgmoi godmobs@gds dobo Gomgbmdols 999300900 s
d9Lsd5Tobo  Fobo  F9F5A9bEMdOL (330 gdom, Slggg  DBOHEOL  JoMogLol
29630056900l Gol3L (Mandel ID, 1989).

593390300 BMbJ300lL gMH0-gmHo o356 MHRML FoMTmoqbl byMfyzo.
3ol 205BB0s ¥MRGMMEO M30L905_gos6g0BMIEMl 35M0MEbmEo doddgMogdols doge
3900399853900 8553900, 5oLSb, 306506  FobsbJomo  FMdog  Fgbgdsdos
69693096, 6xMHyz0L 899500996 Md5T0 OLYIMO FEHMOO, 35¢3030 O FMLBFMOO,
OoRYHBoMYO056 FJobsbdMol  ©gdobgMow0BgdMw  396580. B0byMOoBOMmYdMWOo
90bsbgoo s  ©abBHobo 30  ds3owgdom  MYHoLEBHIBEGHWMWdO  5M0SE  Tgo396M0
©90mddggdol dodsé (Ten Cate JM. et al., 1991). 993390 MdOMO Bog@™M9dO,
OmIqdoi3 Imo3ogl 6yMHyzdo sOLYGdME FEHMOOL 0Mmbgdl, 35¢30maL, FMLBMOBS S
30wgodL, dB939 69MHY30L  MoMmEIBMBLL, gobs30MHMDYIIE  J9MOglEo L9350 JdOL
055bLL, 369396305L s M39030056gdSL.
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dombgogz50 0dols MMT, bgeHigzl 2osBbos  9b6EH0BdJEHIMOMWo  M30L9d900,
50b0dbEo  dogsls 396o3L  3o00MEMAOMOO BodBMMgOoL Lo FsMdol O™ ©s 0d
306m36900L 93Mbmdol 1dgdsdo, GMIgWoE 0TYmegds 39MOJLIO O35 JOOL
39630056900l MoL3oL J398, J0Bsbdghmboeros 259mygbgde 0dbsli Jerm®3gdloobo,
OMamO3 360939630wo  856396M0. 50bodbmwo 36M93569@0 9BRIJGHIO©  S830MIOL
Streptococcus mutans-oll ®bgL 306Hol OHML Lombgdo, MMPis o3 gds dmddggdl
o BHMdo30gdby (Krasse B, 1988).

1.4. gBM®5353H0G0bs 5 35¢rE0YId0l BEHMMOEOL 3sMoMbEGSEGHwmo 99dsbobdo
BAHMOOL 0mbLs S 535GHO0EL MOl JodowEmo Mgod3oolL Lsdo FH030 SMBYOMBL:
1. 0%Bm-0mby®o 33es: Caw(PO4)s(OH)2+ 2F-— Caio(PO4)sF2+20H
2. 29%960900 blboMgd0Ib BEHMM35EH0E0L 299m3M0LEIMgds: 10 Ca?+ 6PO+4 +
2F-— Caio(POs4)sF2
3. 935300l blbomds CaFa-ol  gm®Iocmgdoor: Caiw(PO4)s(OH)2+ 20F— 10
CaF2+6PO++ 20H-
095d300L 306390 MM 3030 JodEobsergmdl blbsMgddo fEGHMMOL dzocy
306396@G®s300ms s HIBAMI030 MHMOL 456353 Mdsdo godmymaol gwgas (0,01-
108y/q). 50b0dbemo ©95d30900L 8999 d00Mgds BEHMOOEOL dYs®o FMEOIGdO,
O0Igebsg  d1939 MPM©Id6  BEHMM30OMIL0s35GHOBL 96 ,,LoLEHIIMNG”  BEHMOU.
3GH™O0L 3mb3E9gbGHMSE00L BOILMD gOmo JodorMo Mgodaool sbsgro Godo 0fygdl
53mOI0MYISL, GMmIwol 9o doomgds 39w 3Eodol gEmemoo (CaF2 56 ,,CaF2-ob
abgogLo bsgmmo®). CaF2-ob, G®mym®E Mgod3ool 30m©wnd@ol (bdo®masw M§m©gdgb Fon ls),
doLogds® LoFoMmMs FEHMOMOL 3mb3EIbEHME0s I9Mygmdql 100-sb 10000 dg/er-3¢09.
BGHMO0L  50bodbmwo  3mb3gb@GMsEool  899339wos  IMMBLOWOo  godmygbgdols
SA0WMIM03 9900 S 5g900, 3000l 35U3H00 S Lygwgdo blbscgdo (White DJ,
et al., 1990).
1945 §9ls, Gerould CH-ob dog® 3000l d0bsbdmol b ®mwyd@m®sdo smdmbgboen
0dbs  3oew3oMdol  BEAHMOH0EO,  OMAMOS BGHMOOL  Fopswo  3m6396@ G300
B99mddg9dol dggao (Gerould C.H cited in Rosin-Grget K et al.,2013). gegd@®mboero
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90360mb3M3000 13956060900l F9ggAd© 30HDsobEs, MHMA dobsbMmol LEgOMmbydmo
Boargdgdo Madm dgBo 3mamaqbmMos, MM@gLE 930353096 blbs@do gEHm®ol
306396305  owsgros (Rosin-Grget K, et al, 2000). 3o3oodol  gEm®ool
0o003mgdbsls 3000l Bgs3omBY s ol LRIOMBYDO LEOWJGHIOL 353006090096
dolo  FobGBSGHMID  TggPmgool  Tgogal, 306506 3owEowmdol  gE™Moo
boLOSMPYIMOS MBOM 3990M0, 30O LRIOMWO SbsyMdom (Christoffersen J, et al.,
1988). 30bsbJMol 90199000 35¢3099d0L BEHMMOEOL SGLYGdMBOL Tgbobgd IMszswo ferols
3968530 Md5d0  9MLYIMBS  BoHobsoBEIY™  FMLIBEMYGOGd0, 30650056 o Eomdol
BGHMO0OoL blbsmdols bsGolbo ghmbsoMo ogm bgMfiyzdoa s Hyswwdoi (McCann HG.
1968 cited in Rosin-Grget K et al.,2013). 899009330 361635¢00 330093000 QLG WIOOME
0465, ™I 350030308 BEHMOOO 365903 Mblbgwos bgMfiyzdo bgo@mMmowmeo
pH-ob 6™, o3 gobsdoMmmdgdls dob daMmomdsl dobsbdmol 9Mm9gddo €msdwgbody
33060L5 s ™39900L 20b35crmdsdoi 30 (Ogaard B, 200; Caslavska V, et al., 1991).
39 309990L BAHMMO0OL HIHBOLEI6EMOS LOZIMOMPME HTMIO0IIN0S J5¢30oL
BGH™O0EOL 300LE>9d0lL o9 bgo@Mowmemo pH-ob 3060Md)0do FgmMHEO BMLGBSEOL
(HPO4Z) 89fm3obmsb. pH-0l @sdocno dsh39693eol comb (2o6M9dm), 95806 Mmoglss
0DMYds  39MOILMEO 993500 JOOL  ASB30MMOOL ML,  FMULGBSEGHOL Lobgmdgdl
dm6Hob Mdobo®mgdL 3060390 BMbGBSEHO (H2PO+), ®mdgenbsg o6 8999deos 9gobgemls
3ow3ondol  gGHmO®ool  blbsmdol  3GmEglo. 9833505,  39M0Mmy9gbreo
33093900l OML  godmmoz30LIRWEIdS  BGHMOOL 0mbgdo Goms  Fgodzocml
99mOmgMwo  GobBsEGHOL  3mb3gbGH®sE0s F593M6  4909dmdo.  250Mm530LVIBWYOMEO
BAHMOOL  0mbgdo  goobs33egd0sb  30MMIL0s3sGH0EHT0. 39MOglEo  3OHMEgLOL
396300569008 9999y 3930 ToL  BEHMMOEO 093  LEGHIVOWODBYds TgMEMGMEO
a3mbRsGoLy s 30WgdoL SELMOMDdE00L boOxdg (Rella G, et al, 1990). gmlgs@
399339000 395¢3E0dol  BEHMMH0EO  bLbsEm®dOl  Fo®owo  bsMobboom  bobosmgds
3o 30gdols BAHMO0MB  FJoMgdom s FgLodsdobo,  goshbos  mbsGo
39950530 BWML BEHMMOL 0mbgdo oo MmsMmEYbmdom (Christoffersen ], et al.,
1988).
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3930930l BEHMOHOEOL  FMOToMgds, dobo MHgBoLEBHIBGHMdS 30Ol  Memdo
3OLYdME0 A3M9dML F0doMrm, s FJobo MbsM0 2odMMOz30LMBEML BEHMOOL 0mbgdo
959537960 go6M90ml 306Md9030, 993HY39wgol SEYO0WMOIM030, 330353000 BEHMOO
bsbaMderog 360939630 9839dBHPg (Dgaard B, et al., 1994). In Vitro 33939035 5h3965
™3, 3GHMOOL 3063906GHM300L DO s JoTMYMBOL OMOL obsbaMA039ds, B@9
39M90m, sb9g39 bgMfHyzdo sOBYOO 35e30A0L  MOMEIBMBs, BOOL  JsewEowdols
BGHMM0OL ™bgl JobsbJMol dMgqddo (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]J, et al., 2001).

L.5. g@m®mols s6¢08036mdemo 8mgddggdols 39dsbo®bdo

@O0l 3EaM3sMgMdOm 5MBGIMWO WOEIOIGHMOIo 3mbs3gdgdom, BEHMMOL
36¢0059BH9M0mwo 9mddggds gobdommdgdmemos dolo 35gd@H9gMHoMmE0Io M30L9d00,
3003000 96 50330630600 dngddxEgd0m 55350530 WY30MYOIO d5gEIM0JdOL
000560  (Hamilton IR, 1990). g@mGo 0mddgogdl 3s5d@gMowmwo  mxcmgol
13960396&90bYg, L9399 BMEOL WYX OIOL F9FdMBOL FoTBHIMMBL 30OMAID BEHMMOL
(HF) gm®domgdol agbom (Koo H, 2008; Marquis RE, 1995). s6&0d036Hmdmwo
9mgdd9gdol  goblob®E0gwgdws© 930w gdgE  306MHMdL  FoMIMoygbl  BEHMOOU
ORYHBOMYds 3900MYg69wo 35JE Mool MXMgTo, HMmIgeos beMEogergds HF -ol
Lobom. 85535 296M90mdo bYds OO M3MEIbMO0m 30MHMYGD BEMMOL JodMYMTs S
OgYboOIds BoJHIHOY YXOIQT0. BB YXOIET0 dmbzg®ol J9dwgy 30
030  ©OLMEOMEYOS  FYsedsEOls s BEHMOOL 0mbgdse (H* F). s0bodbryero
©obME0M9d0L d99AL 30 FoMIMoygbL 30GM3W B0l SEOOMBOISGO0S.

099939, 30H9395© HgIMObodbmols, Dmso FmbsBEmYds 0dol Jqlobgd,
O3 gGHmOol  sbG0dsdBHIM0Mo  9mddggds  ©Ydoms©  dmJdggdl  dol
363035009LvE M30L935DY, 56 sMBYdMOL (ten Cate JM, et al,, 1999 cited in Rosin-Grget
K, et al., 2013). 535L056, dmgom Bsdo smfergmerols dsbdobg BE™ME0MIOME0 00Ol
35Lgool 9GO 45dmyqbgdol 999 96 oILEHWMEs Streptococcus mutans-obs
509bMdol 9908306090y (Van Loveren C, 1990). 8936096005 4963390900 x 2«30l doge
393990999 0gbs  s1336s, MHMI REHMOHOMYOMO  3d0ol  3sLGgool  godmygbgdols
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9909250 b96MfHy3d0 sOGLYdMEo 15000y BEHMOO 56O OO Ls3dsMobo  J5MHOMYGbrIEo
05J&9M00bL 35369090 ymgzgobmgol (Lynch R], et al., 2004).

1.6.35M0gLwen0 ©5535¢0980L J30YFOMEPMY0S

3900gbo s oLo  gogMEggds  Abmxzwom sV  LsDBMYIMGOMHOZ0
X9b6@5330L 360336900M356 Lyz0MbMs MOEb3L 80939003690s. 50b0TbIO 5350
306905 mgerom dmbsbergmdols 80%-do (Vieira AR. et al., 2008), bmem 3539309
515380 00 0MZEWYds Y39wsBY POZOFIWIOVN JOMBOZNE 93>IV, HMdgrog
bYox IO 5099539ds sLmTol, beerm d300X IO 3B gdol 493039 gdsls (Report of the
Surgeon General, 2000; cited in Donahue Jay G., et al 2005). 535L056, 39630ms69dmo
93946900l Lzmerol dImLfogargms 60-90% 9350090 w0s 35M0gbom (Petersen P. et
al.,2005).

306390 BEGSGHOLEGH03MO0 89093900 35M0gLOL 2536 3EIEgo0L Fqlobgd 1900 gl
1393906000905, 019935 950b0dbmwo Jmbozgdgdo dowrosh oMy dmEMEmodol 0gm @
d9L50530bo, oYY IYMEPBMBO® OL3Z60L Fo3gmMYos sMILHMO LYGSML Jabos.
©obmadom  Bobg39M0  Lomzmbol T9dgy, 1950-1960 (gl  LEHMIsGHMEMPS
L59MMSTMOOLM  SLMEF0S300L  Foge  IMIBIEIOME  0gbs  Todmboergomo  33wg39,
Gdgog 996000690 420 65d6OMAL  93MM30L MmMmbIgE  J399obsdo  3sMoglols
3936039 gd0l  dglobgd  (Marthaler T.M; 2004). 990920 3393900  35G0g9LOL
39363990l Gqlobgd Bo@ 969005 5d3-do 1966-1970 (jergddo s dmoiegl 12-17f ol
2b53MmdM03 xamiL (Kelly E., et al, 1974).

530-b x96IOPYEMdOL ghHMm3zbmo 39bEGH®oL doge Immgdwo dmbsigdgdols
dobgzom, 5-9 ol sbogol 3539305 50%-b 509b0dbgdsm ghHmo 35MH0gbryero 96
59319600 3000, bowm 17 {jgrsdg sb5300 50bodbreo 3OHM3MOE0s Fo@ I MmdlL
78%-0¢09. 535bm9b, dglodRbg300 49BLLZ53905 LM EFOSEMMOE WO¥Y(339 FMLOBEGMBSLS
Q5 Lodmoem 13960l IMLOLEGMBSL FMOOL 5350 JOOL oz iEgergdols dbGog (Bagramian
R. et al, 2009). gowo30bgdol gmm3bmwo LEHMIs@Ememaon®o Lsdbobm®ol doge
9mfimg0emo 3mbsgdgdol msbsbds, 6 [aol sbozol 8538300 97% H5350YOIC0S
3900g9Lbom. 356M09LOL 2536M3gEgds 12 Ferol sbyzol 153039030 Fgoygbl 82%-1 (Monse
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B., el at,, 2012). Bobgondo Bo@s6rgdmero 33e093900L 9909390, 39009L0 BoJloMEIds 6-
@56 12 farolb sbvgol Lbzmeol dmfsgwgos 84% -do (Wong M.C.M., et al, 2001).
35035600 6 ol do3d3ms 56% @93500gd0s 3oMogbom (Tsai Al., et al., 2006).
0M5H00580, 792 L3meol Jmlfogwol 3s9m 331930l 9999y 39M0gLMYWO HSZ9IOS
50960369%s 39,3%-U (Piovesan C., et al., 2011). 1996 {cwols dmbs3ggdgdool dobgwgom,
B3 90d0, 356M0glboL 253039 gds 6 ferol sBs3mdMm03 X3Bdo dgsaqbl 73%-1 900
3903390 85393096, bmwm 12 fewol sbs3mdcm03 xamndo 84,5%-U 0039
(om@©gbmdol bozgwrgy 306Mmgddo (Szoke J., et al., 2000). 2002-2003 Hergddo @oO©
0M0Bobgmdo Bo@Go690ME0 33193990 LgM0s b3meols dmbfogergoms
LEHMASGHMPMPOMOH0 LAHIGHMLOL Tgbobgd, sx30JLoMGIL 35M0glol FogM3gegdols 909
95h396999al: 14 Ferol sbs3mdM03 XaRdo 39MH0gLol 493M39wgds d9ogbl 49% (Pitts
NB., et al.,, 2004). dgeq05d0, 1980 {erosb 2006 {iersdg 39M0gLOL oz EgIEgdol
9563969090 99Ls3Rbg35 30093 MBL. 5 Ferols sbozmdMog xaxdo DMFT obggdbo
9306905  2,66-05b6 (1981 {igero) 1,38-00g (1994 gwo), 7 Harob sbs3mdemog
X39%300_1,4-0056 (1983 fgawro) 2,24-8009(1996 (igwro), bmem 12 {erol sbszmdmog
X39%300_3,9-0056 (1983 {igero) 0,92-3¢09 (2001 fgero) (De Vos E ., et al., 2006). 1998 {erols
9mbs(399990L  Jobg30m, 0GHW0sdo, L3MEEol  Jmbfogergms TGOl 39Gogliols
3936390905 995003965 52,7%-1 12 {erob sbszmdmogz xax3do, bogom 68,8%-U 15 {erol
2L53MdM03 xawndo (Angelillo IF, et al., 1998). bm®3zs@osdo, 2009-2010 fergddo
39033 gMo 1168 8539306 12 fiemols sbozmdMmog xamxsdo DMET  obwgduol
9563969090 0950096l 4-U, bmwm 14 farol SLogmdMH03 XxaMRdo  sbodbmeo
9563969090 do¢eomdlL 7-0q (Dukic W, et al., 2011).

1.7. 356099000 059350090l 9E0MEIMY0S

39009Lol  go0mdfiggzo Jobgbgdol dglfogers FMsz5emo ol gobdogwrmdsdo
9000bsMgMd®s.  x9MH 30093 XIX-XX UBov93m6993d0 Loxdzgeo Bogyss 3sMoglols
3963000060900l J080W©-356M5BoGWM s BoHB0IMM-JodoNH NgME0gdL. 1884 {gunb,
Miller-ob 8096 BsdMYsc00d9dmo  JodomE-3565DoGMEo  ®M9mEOool  mMsbsbds,
396009L0oL 49630056905l Bogdzws® g™ F03OMMMA60DTJd0LS s 3000l VGOwdo
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5311006 gdwo  Bobdomfiycrgdol  ghomdeogo  bBgdmddggds  3dool  dogo®
Jum30wgdHY. ®MP3S,  3O9M0oglol  gEOMEMPosdo  dorgMo o 3603369 MBSl
560393 FobsbffoMrgobigmdol  Bog@mMgdl, MmymcmoEss bgdfigzol Momabmds @
33900 bsliosmo, 51939 399330OO BoJEHMO0. J0bgoz35 0oLY, HMA 5©bodbmwo
09600l 9Ju3960H0396EMWo s 3606039M0 ILIdMGdOL T9dgy Bo3Mbgbg 9o
3930009, 020 MY 56 5GOL Mos@ygmaowo. 1928 (gerl, D. Entin-ol dog6 dmfmegdwmwm
0gd6s5  35609L0L  [oMmBMIMdOL  BOBOIMM-JodoMHO gm0, HMIAWOL  Msbsbdowo3
390090 55350JOOL 2563005(BSL RIS JOM 30Ol Fogoc Jumz0EgoLS
@5 306MH0L OML Lombgdo 0dEobscy MLBMLOLS s OBYDBoOL 3MMEgLYd0, Jobsbemols
b9©3000wo  LAHOYIGNONWO 33O, JLIJOOYIWo 3MGIbEoswdOLS ©s
dmb@H9d0l Bgdmddggds. Miller-oli m9gm®mool 453MEMdL s 35M0gLOL 49630056M9dOL
0bg39d3ome  2969BL, 39MAdm@ 30 Sreptococus Mutans-ol, GMAMOE  @odmdf3930L
0©96@0x8030M0L  Ldxxdzgwo  Bogysts  1950-1960  fiemgddo 3060003909
9939603963 g00L  BoBHoMgdol 899©gy. 90b0IbMol  3e0bozMemo  ILLdMMYdS 30
396bm®E0gs 1970 Fgarl Fher-olis s dobo 3megygdol doge (I1.A Jleyc, 2007).

39009LoL 9BHOMEMAOMOHO BodBHMMmGOOL 0096EH0RB0EMGdOL oBbom, IM35¢0
Lod93bogM™  33ang35s PoGIMYPIMWO, MHMIgWmS J9JJdDg IYHbMdOm J5M09gLo
909399036905  3MEGH0IGHOMEMAO0NE 993500 JdsMs  MoibgL, bmm  25dmdf393
90bBgbms  dmGol  960d3zbgemzsbo  sEowo  MFoMm3L L0 E-93mbmdozme
RodBHMOL (Peres KG. et al., 2000), 3dmdgerms bsdgo3obm gobsmergdol adser mbgls
(Qin M. et al., 2008), 30605 @OHML 3030969900 FEAMTSOYIMOOL ds Joh39bgdganls
(Mascarenhas AK., 1998), d5J®gc0ov 0bgogo®mgdsts (S. Mutans) @ 3956MH0omygbo)®o
15339000 b3o® dmbds®qdsl (Milgrom P. et al., 2000), 3060l 06wl Lombols Momqbmdslss
5 0995009965 (Lenander-Lumikari M. et al., 2000), 9693036 §Hoboslifotrsbfymodsls
(Piddennavar R. et al., 2013). 55350900l 258md()393 BoJEHMMIOL sB939 0539369096
©OMIGO0M0 156300308 396H0MmET0 IBOJLOMGOME 35M09Lw Jg8mbgq390L (Helm
S. et al., 1990), dgOMdom BgquL (Ferraro M. et al., 2010).
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1.8. Lsbdgemo Fygol EHMOOMYBOL oLGHMMOMo S3gdEgdo

LsbAge  Hgodo GEHMOOL  3mb3zabBHMmO305 s dobo  Fgboderm  3MOIESE0S
39009LIWO E5350JOOL 296306MGBILMSD, Bx3EboYMMEI®E IILEBHMYd 0dbs XX
159939960L sLSfHyoldo. 1909 Fgarls, 5396M039wds LEGHMAsGHMEWMYds, BOHIIM03 F533900
3960065, GMI  3530963H90L, GMIwgdog EbM3OMdHI6 3MmemGmsmdo, 3d0wgdbY
509603693Mm©om  Y530Lx39MH0 odgdo. d90maTo BMYIMH03 3533908 OSBMLES, OHMI
03039 Lobgmdols  odqgdo  5996MH030L  Lbgs  Joamodgddo  93bmzMgd  306M90Ls3
509603693mom.  IMy30569900 36MBOEO b, MM Yo30LRGH ool Qo5Rbsm
39009LOIBOLEI6EGMWO IEZ0MMZS, bergrm 2593393 F0BIHBI LIS Bolidgen
Dgodo  sOLgdMEo  bogmogmgds. 1930  fawl, Jodozmbgdol doge  Hywol
5dMM5GHMOH0I0 565¢r0Bol 90990, 00095EGH0R030M9dMWo 0dbs BEMMO, Mmam®3
4530bR9M0 5dgd0l 59mdf3930 BOJGHMMO, bMErm H535YOL JHMS BMMOHMDBO
(National Institute of Dental and Craniofacial Research).

1930-1940 §argdol go6853wmdsdo 59960390 833093560l H. Trendley Dean-obs
©> dobo  3mwgagdol  Fogh, 5dd-L  LoBMYsMIdMH030  XbOE30L  gPmgzbmwn
m603960L0GHYBHJOMB  gOMOE, bMOEF0IWPIOMNES  J30EITOMEMPOMEMO 330193900,
MOMIgwms  doBIbL  Homdmoygbos Loldger  fysewdo  sMLYdIMYO  FGEHMOOL
306396300l 2530960l Tglfogers 396MH0gloly O FEMYMOMDBOL A6305M)OSBY.
33w930L 99099 dowgdme  dmbs(39990%g oyMEbmdom, 833wg356M9d0l  doge
9mfimgdem  0dbs  093m39bs30s, MM Lolidger figsewdo BEHMMOL  Mm3EH0ToEmO
306396305 09op9bl  13y/am-b. sbodbmeo  3mb3gbGGs300L  @M™UL
©5530JL0MGdME 0dbs 39M0gLol 65300, bmem FwMO™MBoL (AbYdmJo FmEODs)
dgBo 89dmbggzs. 1958 Fgwl, xobsE3zol AbmeBwom m®asbobszool bogdudgMEHm
303039BH0ol ©sl33b0m, LolAgo Fyswo, MMIgewoE 9903938 BEHMOL 30mb639bEGMsGo0m
13p/e0-8o, doBbgmem 0dbs 35009Lol 36939630 F9639M5. 1960 (erosb sofym
533-b LLldgEro Hyerol AsLoYOO BEHMMOMGdS, bmerm 2002 ferobmgzol obbmMEogars
50-q096 46 Joemsgol (Imbobengmds 171 dogrombo) Lalidgewro fywol gEmmomgds (Lennon
M.A, 2006).
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1.9. Lsbdgemo {yerol EHMOoMYdoL G990

1960-056 ergddo 930™30L J3gybgdol dymBsmgmds 356MH0glol  gogMgegdols
dbemog  Lo3dom@  LogowsErm  0gm.  EsLd3gm  93Mm3ol 39969080  39G0gliols
393039 gd0l  goblogMmMgdom  domoero  3sB396gdgo  0dbs  oxodLoMGdIMO.
5060360 BodEo LogAzI WYEM 369396300 VMbOLd0gdIOOL AoEHIMYDIL Aol
390009, 53  ©ILGHMOS  BAHMOOL  39009LOMYHBOLEIBEGHWWO  ™M30Lgds. 1967
Perobmgzol bemMzgaool 14 Joeodosb 5 85099630 500bodbs 356MH09LvIEmo ©953509d0L
390306905, 53 39B306MHMdYdIM™ 0gm FAHMMOL 9933900 35U3HJOoL  AsTMYgbadom.
09039 3900m©do 13560bsgzool J39969ddo BoJLoMEIds s935JOOL  3¢gdsE™IOL
953969090 (Marthaler T.M., 2004). 1976 {9, 960530 35Gr0gLOL 2530 E39wqds 30%-
00 99930605 8 fierols sbs3mdoM3 Xamido, dgsMgdom 1961 s 1968 (emgdol
965399900056, bmwm 8-sb 118y sb53mdM03 Xamx3do 30_50%-00. s0bodbremo
3090500Md5  2963060HMdgdM  0dbs  Limgddo obbmemEogwgdMwo  36Mg396G0Eo
©mbolidogdgdom, o0 FJmMolL BGHMO0MGOMo 30Ol 35BEJOOL  godmygbgdoom,
Odgeoms Imbomgdsoi ob0sdo sofiym 1968 fgarls (Hesselgren K., et al., 1982). 1953
Prosb 83903960580, ©069MAs BEHMMOL 9933900 BHOdWEJOOL  25dmyqbgds
1300l MbFogagms 3mbGH0gabEd0, M55 LsdmEosbo ergdol 3gMmomdo ds3d30
3b5300  39MOYLMEPO 993500 JOOL 2o36MEIEdS F9503065 70-80%-00 (Marthaler T.M.,
1994).

LobAgero  fywols 90590 Mdsd0  sOBYOIMO BEHMOO @ dobo  o3w9bs
39009LIWO H5350JO0L 256305M905Bg B30 39360960l 06EIMGLOL Logobo gobs
5 3099599350 33193900L FM935¢f0560 OLEMMO0LY, Wbl WOEHYMHSEHWMSTo3
IM53ws IM03m390s dg3bogMveo dor(jg3900 506086 Ls3000bMOb ©s353006gd0.

1987 fowl, 538-do Bo@sMgdmwo  9300900Mmmmy0Mo 3309308  899yo®
©5530JLOMPS 35MOJBMEO 535000l 18%-0m 9306905 B3Ol dmlfogwgms 0d
30630296300, HMIgdoi ImobIsMEbgb FEHMO0m QoxIMIOM  Lolidgw  Fyowb,
390560900  Bzmeol  dmbfogwgms 0d  3mbE0a96GH™, GMmIwgdog 09gbgdbgb

3M5x3GMO0MGO  LolAge {gol. bmem ©o5350900L 30gdsMdoL d9B3969d9w0
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25%-0009 450D5M©d BEHMMOL 5OAOWMIM030 2odmygbgdols dggyow (Brunelle J. et al,,
1990).

1989 g, Im@HEobosdo, Bs@o®ms 33eg3s LEAMASGHMEMy0©o LEBHsEGLOL
d9Lobgd. 330930l FoBIGHIOMOMDS 3M3ICOIIMES MO JosdBHg, MHMIGELMIRD ghHmo
o 5b0bL LolAgEo Hyuol BEHMOOMYOS 0dEObIMIMd©S 1983 Fero@sb, bmerm dgmeg

Joasdol  mbobargmdsls  x96H 300093  9MIREGHMO0MGOMEo  Lsbdgwo  fysero
3090™©9dM©s. FEHMO0OGOMwo  bsbdgwo fiywol  ImabTsMgdgwms  3mbE0ygb@do
39009LMWO  H535JO0L  253ME3JEgds 69%-00m bBo3wgdo oym 5 ol sby3MdIMOZ
X350, 65%-00 B530900_15 farol sb53mdM03 xamndo, beerm 39%-00 bs3ergdo_10
Dol sbo3MdMO3 XaMRT0, SOIBGHMOO0MIOIo Lslidgwo fywol Jmabdscmgdwgdmsb
d900Mm9000 (Attwood D, et al., 1989).

1990 ol 8mbozgdgdol msbsbds, 0@owos FoMoyIdmEs BEGHMOOL Lsdo
Ubgoolibgs  3mb3gbGHMogool ddmbg  Lsbdgwo  fiywwoo  (40p/e0; 133/¢n;  0,39y/a).
d9L5d5dol Mo0mbgddo J3bmzMgdo 15330930 3MIMWSE0s FYoygbs 643 L3meob
9bfogagl sbo3mdMo30 xamaom 11-13 fgwo. 3309308 8909900 OPILEIM©S
603, L3mEol dmbfogugms 0 3mbEHoygbBdo, GMIwgdos EbM3OMdEHIL6 Lolidgen
095080 BEMmMOL dsmocro J99(339™oO0ol dJmbg Mo0mbdo 50960dbgdm©sm 3oM0glveo
Q953509d0L B0  35B3969dgo  FgoMgdom 08 353039096,  GMIgdOE3
35™360™dEb9g6 LELIgE Fysdo BEHMMOL M3EH0TIEMMO s VWO  3MbEIBEGHMSEOOL
dJmbg ®s0mbgddo (Angelillo IF, et al., 1990).

1991-1992 {ergddo, o3LGHMswosdo, AJ Spenser-ob dogh 3093 9JOHPbYW
OGO IPIO0MO  3MMGo3os  Lobdge  fgowdo  sMLYdIMWO  BEHMOOL
3M6396EG®o305Ls O 39MOBMEIO 9350 IO0L 4930 (3ggdsl FmMob (Spencer AJ. et al,,
2008).

1996 {geb, obGsgado Bo@oMgdmwo 33930l 890G IILEWOES MMA,
dmbobErgmdol 0d  Boflol, ®mdwgdosg dmobds®mbgb  Lobdger  Fyswlb  gGmOol
306396300l obydz9d0 bmMTom, 9©0960dbJIMPIm  J9MOJLMEO 993500 JdOL
Q9050 3583969890 J9s6gd00m 03 30630396@9b, HMIgwms Lslidgero fyswo 56
0Y® 39X IMOME0 BEMOHOL 0mbgdoom (Kelman AM, 1996).
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1997 9l gbBmbgmdo s sbosdo gmeol dmliogugms GmMob Bo@segdmwo

330930l 999490, 396M0gLOL 20360390905 JuEGMbgmdo 7-12 ol sbs3mdMH03 X39Rdo

395003969 83,8%-U. 360530 03039 5L53MIMOZ X AMRJO0 53500 O3M(3ILYdS
500b0dbgdms  62,1%-0o0. 535300MOMMWs©, LoLIgr §yoedo sOGLYOMEO  FEHMOOL

3M6396@G®s30s  gu@Gmbgmdo  oym  0,8-1,159p/c0-80, bmerm  ©sb0sdo_0,29y/c»-0o
(Dragheim E., et al., 2000).

3963560580  Bo@o®mgdmmo  33¢93900L 20 fewosbo  0b@gMzawols dggyo,
Mmdgwdos 9mbsfogmdsll 009d©bgb L3mEol dmbfagerggdo 8-sb 16 fersdoy,
LGOS, OMI 35MH0JLIO 9350 JIOL 3¢0gd5EMdOL F5B3969d9e0 56 033EOS
909bgo3500 0oLy, M@ LLlAge Fysedo BEHMMOL 3mb3gbGH™305 F30MmEgds 19y/em-
56 0,2,0p/¢»-00g (Kunzel W., et al., 2000).

2000 §gool, Journal Public Health Dent-ol dog6H 250md39969do9en  ogdbs
1599360960M  LEHG0s 05360530 35M0OgLMEI0  55350JOOL  J93M(39ed0lL  Tglobgd.
330930l 3sBIBHed0 IM0(393s 930000 bbgoolibgs Josdol Ls33wg3 3m3MEsEosls
Sb53MdM030 XaRom  10-12 fgwo (1060 353830). 53sLsb, 0o3mbosl 1987 {iewosb
9090m©gdm©s Lsbidgeo fgowo gGHmOol 3mb3gb@msgoom 1,4 dp/-do. 33w930L
3909290 ©ILEHMOEs M, 053839000, MMIGEMS3 J09HMEIOdMPIc LELAgEo fysero
BGH™O0L  3:06396¢ o300  0,8-1,40p/¢0, 50060369dMm©s  39MOJUIMEO 89350 JdOL
3936039 gd0ol  54%-000  300gdsEMBS, 00 353039096  FgMgdom,  OMIWYdO3
9mobdombgb  Lobdgr  fgoel gEHMOMOL  ¢dbodzbgrm  3mbzgbGHMsgoom.

3 GH035M0530ds 5650BTs s9ILEGHYMS Lolidger {godo sGLYdMEO FEHMOOL
306396@G®s3ool 3603369emgzsbo 353c0gbs 39M0gLvEP0 935 JOOL  Bobgz9b9d9ge by
(Tsutsui A, et al., 2000).

2001-2002  §0g9d8o, 06OEsbosdo  Bo@o®gdmeds  930930MEMmA0MHAs

331939935 3900gLol  253ME9wgdoL  Tgbobgd 3093  JOHMbgw  sboym  GMI,

BGHMO0O0Mo  bdbdgwo  fgol  dmdbToMgdgerms  3mbGH0d6EGHd0  39Moglyeno
Q59390090L 253039 g0s B53TIME B0 0y TJsMGd0m 00 TMBsbEgMdILMSb,

MMAgdLsg 309HMEIOMPIT SMOREMMH0MGOMwo Loldgwo fysero (Whelton H, et al.,
2004).
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YeungCA-U 3096 9dmm@©gdmwos  3wobozm®o  33w93900L  dodmbogngol
990093990, OMIgEo3 9590056908 Medline, Embase, Cochrane Central Register-ol

1539000 FM3m390eo 1980 fiewols 9999y @odmd399bgdemo mao bsdgsbogemm
33w930L  990093L.  490Mm33WgMwms  MoMEYbmds  d950039bs 13551 553056l
Lbgoolb3s S153MOM030 X3NB0D. IM3M39dMWo 3300939000 MYOMAYE Foomgsbdo
ILGHMOMIdS BAHMOOL 5©PO0WMIN030 ImbIomgdol 36M939b30mwo 9x39dBH0, bmem
365 Bomobdo_Lolidgeo  figsewdo  sMLYIMWO  BEHMOOL  3MOGEH305 99350 JOOL
39360390 9d5bmsb (Yeung CA, 2007).

33LE®oe0sdo, G.D.Slade-obs s 333W935OMs XyMBoL Joge osbgo 04bs
LBOBMYSOMPIO030  K9Bs330L  gOM3bMwo  obLlGHOGHMEGHOL  Foge  BmfmgdEo
9mb53399900 FMBsOEMS 30OOL VOB XbIMMIWMIOL  FEYMTMgMdOL  Tglobgd.
93319350900 oMo  FoBIBL  HoMTMogbs  sgA0bsm  Lslidgwr  gserdo
MY BEHMOOL  39MOgL3OMEJIBHMOMO  M30Lgds.  $0bodbmwo  Jobboom,
93319356900L J0gM, 153393 30MHMS 3M3MOES I0YM MO KABIE: 30039 X 3RTO
3990005600096 1960 o9y ©odsIOMEo 3060930 (3580b MMEYLSE, 93LEHMI05T0
LoLAgEro  Hywol BEGHMOOMYds BsLOYIMHSE 96O BOJIMEs), bmem dgmeg xamxdo
990000m©bgb  1960-1990(qd80  ©ods©IOMEo 3060900  (MMELsE  93LGHMHE0580
BGHMO0O0Mo  Loldgeo fgowo dogfimgdms ImbLobergmdols 67%-L). 33w930L
390929000, 1960 50 ©05IOME 3009080 H5350JOOL 4930 39IGO0L »YROM
omoo  35B39b90go  onodloGms, g MmOy xaRTo  A99OMD0s6gdME L3393
3060906 89o6gd0m. Jglsdsdolo, 1960 (arsdg sOLYGIMWO  BEMOHOMGOMWO
Lobdgaro  fyoeo  Bogamgdo  39M0gl3MMEHIJBHMOMo  M30L90000  FodMmoMBYMO
(G.D.Slade., et al., 2013).

06Mgd0, 12-sb 16 {ersdg sbszol 3007 bzmerols dmbfsgargms 3mbEogqb@do
BoBo®@s  33w939, MMIgwog dobbs  obsbsgzs  39MOLMWO 5535 IOOLS O
BEMMOMDOL  253039w00L  Jgufogeosls  ImLobergmdol 0d bsfoedo, GMIgermsg
909hmgdm©om  LoLdgero Fyseo FEHMOOL Lbgosslbgs  36396@GsE00m. 330930l
090920005 93965 MM,  396MH0GLYIEO  49350JOOL  O3M(3ggdol  Bsbgz9b9dgo
9306905  48,02%-s6 28,07%-009, 95306 MHmEgLsg Lsbdger  Hgowdo  FEHMEMOL
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306396@®53050B6MYds 0,58%/¢-sb 1,139p/0-0009. 0939, BGH™O0L
3Mb396GHMo300L  dmTo@gds 1,5 09/w-Bg D930 5656506  93wgbsl o6  sbgbs

390090 55350 JOOL 3X9BIEMDSDY, B5d0b MMPILSE 0o 300306 35380600 0Ym
REMMOMDOL gog3M39egdol BOHILmSb (C. M. Marya., et al., 2012).

2007  §gl, Lodgsboghm  g9e®bserdo, ,,Community Dentistry and Oral
Epidemiology” 256bogme 0dbs LEodos gobgmdo 3560glol 353039wgd0l dqLsbgd.
50b08dbmo Jgggboll 898mmbgg3s Loob@gMglim dsgoeomos 0d dbGog, MmAd 1959 {gurls
530bgmdo  ©shygdmwo Lsldgero fgwolb FsLomemo REMOHOMGds Tgfys 1992 ol
Q3LILOMEL. 33009308 39H0MPO IMO(353s 1992 Fgwls, beaerm Bs33eg30 3M3MWS(309
550 dmUbfogegl sbs3m0M030 Xax3do 6,9,12,15 fgaro. 890090 33393 Podods 1995
Db, Boog 1933930 3M3MEs30s 8950Egbs 1198 L3meols dmbffogergl. 9999005
3bdY™ O™, 1992 ol 35609LE0 935©JIOL o3 39egds 12-15 ferols sbs3zmdMmog
X3RO 0o ogm 1995 {erol dmbs(39990m9b  Fgotmgdom.  3OMm396¢ o
39bLbg03905 993500930l 493039 gdol dbMHog 12-15(ol sby3MmdM0Z X 3Bgddo 0ym
37%-29%. U1533e930 3m3M)o300lL  6-9 ol sbs3MdM03 XxamRTo 30 3sMoglols
39360390900l FbM0g 2oblibzeggds o6 sxzgodlocmgdmws (Seppa L., et al., 2007).

Lol 565090 BoBIMYdMTs 930gIOMWMYOMETs 33¢g35d, MMIgEdos
9mb5fogmdsl 00gds 12200 Lgdogd@o, sb53MmdMm030 Xamgom 6-7, 12-13, 15-18 {gwro,

300093 9OmMbgE ©9@ILEHMES Lobdger ysedo sOLYOIO GEHMOOL 3MbiEgbEHMmEo0L
3930965 396090 5935JOOL 493039 YdsDY. 331935 FMO393s  Lyol
565090l 11 ®gaombl. Loldger figsewdo gGHMOOL  dogdlodswmdo  3mb3gbEMsE0s
095003960  0,603/¢0-1.05806  OMgLsE  3MbEbEGHMsEooL  d5B3969d9w0  Fgeygmds
0,339/¢-s6 0,69y/-30g LEGHIGHOLEH0IMMs© 6503369 M3zs560 oblbgsggds JoMogliols
©S FMOHMBoOL  2o3MEgwgdool IbMH03 96 Ix0JLOMGOMMS. bmwm  35Goglols
3936339 gds 86093690 m3bs00 990300 s 5353MOMMWOE 250DIMP BEMMOHMBO
3900b393990, OH™MEgLsE LELIg figserdo BEHMMOL 3MBEIBEHME0sd Joswfos 0,63y/w-b
(Aldosari AM, 2010).

909bgo350 030l MM, BEHMOOL 860d3bgMds oML  O535YOOL
36939630500  I93b0gMr s IEILEAHMMPPIMY  BoBAL  FomBmogbl,  ®gol
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0amdoMmgmdom  sbY3g  IM03m3z9ds 3393900,  OMIGdo3  SILEH™MEMYd9D
LH0obss©TgaMU.

1986 (g, Curzon ME-U dog6 @Ggbsbol 830 dJogoddo  Bo@o®gdrero
93000930MEMyoMM0 33930l 89990, BAHMMOL 3MbEIbGHME0sLY s J9Goglvwro
Q055350090L 25363900935l FMOOL OMYMBOMO 3538000 IILEHOES (Curzon ME,
1986).

1999 §gwl, StevenAdairS.-ol dog6 583-0o, xmORooL FBSGHOL  L3merol

dmbfogergoms dmMol Asbbm®mE0gwgdmEo 330930l bsxdz9w by, Mmdgwos dobbos
0bobogs  39M0gLYIEPO  935JOOL O BMOMDBOL Q93039 d0L  TGuHogesl,
5306y MM, LELIge (godo sMLYdIMWO FEHMOOL 3mb6396EGHMsE30s 9603369 ™3z56
3930965l 96 sbgblL 35M09LOL A96306M1GBSBY. 15383900, MM BgsdwbgL Hyowls
3GH™O0L  3mb396GHM30001.0,1-0,28y/c-80  35M0gLMIO 99350 JOOL  O3M(39gdOL
dbemog 9600369 m3zbs 96 2oblbgo300gdMm©bab 03  353d3900L0b,  MMIgdos
9mobds®mbgb Lslidgw figsel BEHMMOL 3mbi396@®s300m 0,5-1,2dy/-do (AdairS, 1990).

0bmgmdo, b3meols 2401 dmUbfogerols 3630396300 BoGotqo
930©900MMYoMM0 33935,  MMIgwog  dobbs  obobsgs  3oMoglbols o
REMMOMDOL 3930399008 TguFogsl ImBobergmdol 08 X3539dd0, MMIGWMS3
9090)™@gdm©om LG Fyseo FEHMOOL Lblsolbgs 3mb3gbE®Msgoom 0,30p/w-©sb
5,289/-08009. 33w930L T99agdds 9B3965 MM 35M09gLOL  FozMEIEYds  S0bodbmen
13393 3M3MEs30sd0  F9oEgbs 38%-U, bmwm  GMOMbOl_45%-U. w3,
LobAger  fyoemdo  sOLYOIMWo  FEHMOOL  3m6396GHMsEo0L 3938060  35M09gLYIEO
Q0593500900 253039 90LMID, 6 IILEGMS (Dandi K.K., 2013).

LAHGHOLAHOZMMs©  1dbodzbgerm 3530600  OEILGHMOES  JSMOgLOL
3936(399d5L5 s Lolidge Hysedo sOLYIME BEHMOOL 3mb3EIBEGHME0L FmGOL 0Msbdo,
2376 9mBIO©OL  250m33w930L  J9g9gyo®. Lsbdgwo (gowo, GMIgdos FBEGHMOOL
3993390mds  0HBMEIOMms  0,193/¢0-sb  1,28y/c-080g 360d3bgerm@ 59306090
3960gLvE0 ©55350JO0L 253639 gdol 8sB3969dgl 0039 3gMomedo (Rahmani A., et
al,, 2010).
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900030500  Bo@oMs  33¢0935, MHMIgero3  doBbs  olsbogs  3oMgLIEno

Q55350930LS O BEMMOMDBOL o3M(39egdol Tgbagersl blmeol dmbfsgerggddo 12-
15 fersdg o sbg3g o0 Jgboderm 393006l Lolidger Hyserdo sOBYdIMO FGEHMMOL

3M6396@G®5305Lmsb. 15330930 3M3MWS(30S 0YMBMPS M XYMRBO: 30639 X3RO
3996000569890 09zbgb ol 30609d0, 30Ls3 JogfimEgdmEsm LLTgEo fyswo FEHMEMOL
306396@®s3goom  0,3-sb  2,202/¢0-0009, bmerm dgmMg xawndo 25900056900
15330930 3060900 ©JOIMWMOEHI6 LoLIgE Fyselb FEHMOOL 3mb3gbG®ms3o0m  10-

149y/c».  33e0930L  F99a90ds 9B396s MM, 356MH09LYIEO 4935 JIOL  Fo3M3IIYdS
0DMIOMES  BEMMOMDOL 393039 gdLlmDb  ghmo©,  OmymbE 1533w 930

30395300l 30039, 0by gmeg xando (Wondwossen F., et al., 2004).

1.10. 35¢godols 3608369¢mds 39M09lwIE0 535YdOL 30939530580

9ol 9999 53 39M0gLMEPO 55350JdOL 3o00MmYqbyBo Fg360gMMESE J9MRS©
0gdbs  dglfogerogo, Logmdzgwo Bogysds 360939630mwo  ©mbolidogdgdols  LyMoosls
300¢0ob o960 JumM30gdoL M9dobgemsmobsizool Jobboom.

60350 smgo Herob §fob, 0gbEoxogoMadme 0dbs bgdfigyzo, Omyme3
960-9HM0 G339 MI0MN0  BoJHMEOO  35MOgLMO 9350900l 369396305T0.
69MP9y30L  ©F;339wMmBdomO  M30L90980  gob3oMMdYdMEos  Fsbdo 3o 30v)dob,
ambymOol,  9bGH0dsdBHgMommo  3m33mbgbGHgools s Lbgoolbgs  (30egdols
999339mdoo (Lamkin MS, et al., 1993; Mandel ID, 1974).

696H9y380 sOLYGdMO  35e030d0, F9MES 0dols MHMI oMb MM
9mbsforgmdl  H9g30bgMoobBszool  3MMmEgldo, 58sbmsb, gobsdoMmMdgdl  bgmfiyzdo
3OL9dMEO BEHMOOL 3mb396EMSE00L BOELL, Mog ™ogzol dbGMOZ 1939 30M30M
393006805 3000olL o960 JuM30gdoL ©90bxMIO0BIEosLmE (Vogel GL, et al,
2006).

WOoBHIOGHMMSdo  s1g3)  dmodm3zgds  dmbszgdgdo 53390 3MHM©YYIEgddo
3OL9dME0 35¢3030L 356M0gL3OMEGYIEHMOIO M30L9d0L Tglobgd.
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1992 §gel, s3LEHGMsosdo, 10 Herol sbs3mdM03 xamndo Bo@s®gdme odbs
331935 39M09LIO  5935©JOOL  36M939D30ME0  BOJBHMMYOOL 0©IbEHOTBO30MGOOL
dobbom. 883 F93L9dmro 300H35M0I6 FoMgd J9gA)0DY IYMHPbMdom, 83%-T0
399306 1533900 3OHMYJHJOT0 SOLYIMWO 35300, OMYMEOF JoMH0gLOL GO -
960 360939630mwo doM3gMo (Kaye F, et al., 1999).

0bmgmdo, 1963-1993 (argddo  BsGHomS  930©gIOMEMPOMEO0 33930
MHmIgerdo dmbsfogmdsls 0wgds 4003 353030. 33¢930L JoBIbL HoMdmoygbos,
3900gbol 30939630500 1533980 3MmMEYJFHJO0E BoMdIo o E0Ydol MHMEEOl
396LsBO3Ms. 39000 55350JOOL A93M(39E9ds 333580 dmbsfioerg 08 306Mmqddo,
Gmdgdoi 09ymigdm©bgb s©9d3sGco 339008 30MMdYdd0 (35303000 IGO0
1533990 3O HJ00), FgoEIbs  2%-L, bmerm  ©5350YOOL  gogMEIGDS
ML RLMZ560 33000l IJmbg 3m3ars30sdo d950a9bs 31,4%-b (Teotia SPS, et al.,
1994).

1.11. Lsbdger Fgsendo sOUBGdmo Jsemzordol 3mbiEgbd®MsEgos s dolo Fglisdenem
3930060 3509l 5535¢09dLMH

Loldgero  Pgerol 890500996 mdsdo  89ds35o  gEMmMoLb  ombgodol
396M09L36OMAGHYIGHMOMWO  M30L905 WOEBIOIGHIOMWOIO  JOMIPW®  OIPIBEIMJOIMWO
394305 s 3M35f0sbo obEMM0s 5d3L. B3 F9gbgds 3o 30dl, dolo, MmO E3
©59M)3000939w0 9ggdgb@ol obbogs sd@oMe© 308obstgmds 1930-1970-0s60
Pargdol 396M0m@do. mobsdg®mazg Jysmrmgddo bs3zegdos 3bmdgdo Lobdger gserdo
SOLYOMEO 35 30MAol  0mbgdol  Fglederm 393060l Jglobgd  JoGoglvyro
Q9935JOLMb.  MAgBHal  33w9390d0  39Eowdo,  OHMYMOE  OFM30GdI0
9w9996GH0 9O B0xMMHOMmYOL. 00  obbowwos  BsabomBmsb  gPmo© o
3996000056930 Lsbdgeo Fyarolb bogMomm LoboliEolb dshg9bgdeols 4399.

2003 Hgeob, Bgbgmol LoBMYsEMIdMH030 X9BOE30L 9M™m3bmwo 0blEoEEoL
3096 dmfimgdger 0d6s BsdMmBo, HMIGE0E 59OH0670s 35w 3E0wmdols s dsybowdols
96008369™d0l dgLsbgd Abmazerom 359EHsd00 Bo@o®mgdme 33eg390L (Kozisek F., 2003).
5060360 BsdOMA0L Msbobds, 3003900 33093900 LOLIger fgsemdo sOLYdMWOo
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39 309dobs s ogbomdol, Gmam®3 Lobogmabarmo 3603369 mgzs60 gargdgb@gdols
dgbobgd,  dmfimgdmeros  dgmeg  dbm@om  mdol 8999y. dgebogemwsc,
obmgdom 100-Bg 99gBHo 33w93000 IEILEGHYIMGOIMos MM, fywol Logmorm
Loboli@ol dowowo 35B396989o [o0Tmoagbl 39MHOM3oL3MMMHO 9350 Jd9d0L
396300569008 36003690m356  MoL3-BoJBH™OL.  Kozisek F-olb  65Gm3ddo  slggz9
domomgdIeros, M3 1987 figwl, Skljar-ol 3309390000 ©OIILEHVIOS  FoOEO
Loboli@ol dmbg Lslidgwro Fywol 3o609L3OMEJGHMOMEO 989Jd)0.

1937 fgeol Mills CA-b 8oge 583-b 75 dJoewsgdo Bo@otmgdmero  33¢093900L
Loy d3z9eDY OIILEHMOPS, OMI J9OOJBMEIO O935JOOL B0 Fsh396909w0
50060369dms  Imlsbergmdol 08 bofoerdo, OHMIgemsi  FJogfimgdm@sm  bolGo
Lolidgero fgosero (Mills CA, 1973 cited in Bruvo M, et al., 2008).

1973 {90, LsdbEMYo 5B3M03530 Bo@9MGdMWO 33¢0930L FJOIROP IWILBEHM©S
6Omd, dmbobegmdol 08 boflowl, GMmIgoi dmobdsdl Lsbdger Fyowb s gowmdols
oo 3mb396GOo300m,  5©0gb0dbgdsm  39M0gLMO 993500l IOIEO
09b396909eo (Glass RL, et al., 1973).

2008 fowl, ©@ob0sdo, BoGoms  930dommoIMHo  33¢093s LMol
9mbfogeggddo 35M0gLIE0 H935JO0L 93039 gdol dqlobgd. 5sbmsb, ogbowm
0g6s Lobdgeo Fywolb Mm3EH0doevemo 899500bwmds 3oG0glol 3mbEHM™mEol dobboom
9mbobrgmdsdo.  80MgdIo 1336900l  MobsbTo, Lslidgeo  figsewo  BEHMGO
306396@®sgoom 0,759/, bmgrm 3oeEomdol_903y/w, §o08moagbl m3E0dswwme
©Mbgl, MHMAOL EOMLYE 500b0d6gds 35M09L0L Y39wWsBg B0 53969090 (Bruvo
et al., 2008).

1.12. 330093980 35G0gLME0 535000 2330 EgErgdols glisbgd LsgdsMmggermBo
LogoOm3germdo, obgzg Gmamm3 dbmawoml Bbgsslbgs Jagybgddo, 33w939d0

3900990 953500 9O0L 2o3M39egd0L FgLobgd 9GO BILOSML 5ESMYIWS.

1989 9ol a. gogxkzosbol dogM, Tgufsgeroe odbs dsgdgms sbs3zdo  3sGogliols
393639 gds. 8999995390  0dbs 83@MbsEmdol  gnMm©gdo  39MH0gloL  5dEH03mdOL
bbgo@slbgs batobbol mml (yoxosbo g., 1989).
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1991 Ggools, Bo@Boegdme 0dbs 33eg35 39M0gLIEO ©H935JOOL 2o36M39egdol
d9Lobgd MdOWOLOL »dsmwglio Lsbfogzwgdwols bEwbgb@ms GmMol. 33¢g30l Jobsbl
0o60moabgs 99350900l 493039900l dglHoges, 39M0gLOL  3MHMBOEs 303G
0mbolidogdsms 89999953995 s dolo IbgM3s 3M5JG03500. B0MgdI 8909 d0m,
d0olbol  Lobgemdfiomnm  Mboggdlodg@olbs s  LodsGmzggwmb  39dbozwmeo

<603960L0GHYBHIO0L  LAHIBGHJOF0  39M0gLOL 2936 EIgds Fgoagbs 77%. sbggg
399m3w0bs  FoMOo  3MOHYWOSE0MO 39300600  9935©JOOL  go3M(39EGISLS S
1533093  30MMS  dLO3L  FMEOL. 3030969900  0bgLol  Fglsfogerobsl  Lozdom
5650059530594 530¢0 9090 JEAMTsMgMds 0gbs g0JLOMYOMEO. 35MH0gloL 3019396300l
doBbom 3M5gBH035d0 bgMPow 0dbs FogboBmxmemgBol Lsdswgdoo 10%-0560
39 309990b 2e)30MboGobY @S 2%-0560 Bo@®0Mdol BEMMOEOL d9gy35bs 300Ool Fogoc
JBm30qd80, G503 350Mm0f300 39MHOILOL MgI30s 71,32%-00m (d5gGMsdg 8.L, 1991).

1991 Ggarl, 300093 9O0 339355 BoEIMGOM0 bodoMm39wml MYlidwderozol
InBOHoo  dmbobgmdol  BLEAMISGHMWMYPOMOO  I939WIYOIMS  PI3MEFILGdOL
d9LHogeols AbG0Z. LogoMmzgeml bbgs s b3s 3e0085@M-29MmaMsx0wo Mga0mbgdol
9bobEgMmdol BoMo™M 930030 MP0IMHTS> 33¢09350 A0S MM, sMBMbZ3Egm
930mboLsmM30L 39M0gLOL 253MEIg00L Mbg 895089bL 96,36%-15, beagnm EslisgErgm
930mbolomol_93,25%-b.  585b9b, 935000 L dgBo fowo dmEol IgEOHMdOM
bdgbby, 500bodbs  Fdowol bsgdol BsGOM  YogM(39gdS ™m®039 M9a0mbob
9bobrgmdsdo. 653GMIoL  ILILOIENL, 93GHMO0  M93mTgbO3oL  MPg3l  Lolidgero
Dyamol gBH™mOH0MgdoL Lobgwdfoxzm 3MmaMsdol 9938539356 s Fob 5930 9d)E©
5696358 M9g13MdE030L Y39es MYaombdo 35Mm0glolado MHYHOLEHIbEHMdOL dsbMols
doBboom (d9ga5dg m.5, 1991).

1993 gl LgnLoLOom  935YPMY s  LyrLoLso@Ibo 353839000
d9LPogo 0dbs LEHMIsGHMEMA0OHO LAHSGMLO (FMYOEsd30¢00 .00, 1993).

1998 §ganls, . d0dbosdzoeol dogh Fglfogerow 0dbs LodoGmzgarml 8539300
dbobEgmdol  doMO0MOIEO  LAEAMISGHMEMAOMOO  935CIOJOOL  253MEIEG0S
06@9bLomOMds. 93GHMMHO Mo30l BsIMMATo 3936 Lb3s B30I GOHMo©, MMM YdIL
505b630090L  LolAger  (goBo  sOLYOMIO  BEHMOOL  0mbgdol 3503369 MdsBY
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39009LWO ©H5350JO0L 2363005693580. 50B0TbYo 33¢g30L TJEIROP WIR0bS
603, 3d00ol 3560090l 06EIbLOMOMBSLS s LELAgE Hysedo BEMMOL 890339 MdL

dm®ol dFoemm 35300600 SOLYOMOL. 58539 330359 IYMHPbMdOom, 12 femols sbs3d0
396009Lob 2530390900l 5B396930900 BodsMmgemb MHga0mbgddo dgMygmds 50%-sb
90%-0¢09. d5¢056 350 06EHIBLOZMOS 50060TbS Joersd BMMTo, dsW0o_d3bgmsdo,
wsbBbmmdo,  BglBosxnmblo, Jmoomlidy, sbosgobgdo,  dmGxmddo,  omgwsgdo,
L5FoeM_x 53585 s 3b0b3sdo, beem Fssero s ds0sb doso 0bEgblogmdol
©™bg LEYMOMP 56 0gbs odmzegboo (dodbosdzowo ., 1998).

2002 §ob, J. ama0sd30000l doge 2sbbmGmE0gws 35G0glol 2536 3E)Egd0UL,
30603M60-39693H0329600  obslosmgdwgdols s 3060l 0OHML J03MHMBIOMEMAO0IMO
053009899M909080L 063 9aMoE Mo TglHogws. 930HF0MWMPOIMHTS 3309358 oG
330530530 963965 39M0gLoL  ©93MA39BLOMYOIMO FMEMoL dowswro  LobdoMy,
9036MB00XMYOMEMO 45933300 Y439wsbg bdot 99dmbgzgzsd0 sx0dloMgde 0dbs
S.mutans, bmwm  Ugacmgy9E0Mwo 9650 HBom  oEobs  OMI,  39M0oglols
9993300060 9MB0MBL 455hb0s 3005600 Loxd3geo (FMy0ws830¢0 J. m., 2002)

2003 §ganls, dgbfogaroe  0d6s  LEHMISGHMEMAO0ME  ©59350gdsms  Lobdoy
960090mM0  B0oyz000 99350090 053039000, 1939 39MOgLOL  FMEOIoMYdOL
LM E0SMH0-3020969900 s F9O3ZM-00MEMAO0NMHO MOLIOL BoJEHMMGdO (J5wsbsdy
d., 2003)

2003 Qgaol . gogxkzosbols FogH  BoGo®gdme  odbs  33¢093>  JO™bozoeo
AMbDoM35m00L dJmbg 853939030 3956MH0gLYIO H535JOOL Po36MIEIEgdOL Tglobgd
(gogmosbo @., 2003)

2005 gl gobbm®Eogars 3o609LoLS s 303Mm3sHBOOL 4963005M9d0L Hobol
39dBHMMo0L  3MA3EgdumMo glhoges, SB93g 39M0gLloLs S WsHYgdomo JoMoglocm
3900900 303M3EoHBOOL 3OMBOWSIBH03S @S 3OBsMds BEHMMOLTHI3E39w0
5039D0M0 BOOROEGHJOOM (X 953058300 9, 2005).
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0530 2. 3360930l Fslsogds s 99000 d0
2.1. 96090 565¢00B0ols s OLEBHMOOMWO 330930l JGNMEO

2.2. 3¢00603M60 330939.

2.1 9600 565¢r0Bols s oLEHMMOMEo 33eg30L IgommEo

©M371996GHMM0  sbseobols s oLGHMOOWMWo 33wq30L IJPMPO  FMOEFOZWS
1973-2014 §ergdols 356doembg 259mg3994bg0ren 33¢09390L 39009LwE0 89350 JOOLS S
LobAger fgowdo sOLYOMEO BEHMOOL 3Mb3g6GHOS300L MOMMOYM353d0MOL Tglobgd.
399mygbgdm  0d6s  R5gBHYO0L  TgoMYOol  FJNMPO, WMYR03MNM0  bsEoBo o
39LOgdE 0gbs 3GML3IIGYWO 33LI3-

33009350 9893 gLMdS s@ILEHMMGOL BT, Igmag Bsw3Mbol dgmeg bsbgzs®do,
95906 MmEgbsg 593-Ls s 930M™30L MAgEgL J39969ddo FoloGsE oofiym Laldgaro
Dyamol BEMmMH0Mgds, 3500 9350JOOL 493039 gds J9d;3060©s. bmwm dgmag
L3960l 90-056 Hergddo 299md399bgdends 330939085 ©9ILEIOS  MdgBgLbo©
LbGHO, bogrm Moy 99000bg9398d0  MOMYMBOMO  3MMGSE0s. 90bodbmwo  god@o
dgm®mqgds 2000-2014 Gerol ds6doebg Bbgsalibgs 39996590 Bodo®mgdren 33093509
390929000, 093 00539 ergddo BoGomgdmmwo Moo 33193900 Lofiobssmdgaml
5360 96.

9o 99009 o3 B/OIIM03 0533900  50dMsbobs  FEHMOOL  0mbgdols
396M0mbGsGMEo  99dobobdo, Gmames $33-U, sbg3g 9330l MPgBglb  J39ybgddo
5069695 30939630010 MboLd0gdgdo 39MOJLIO H535IIOL 19306 S30gdOl
90Bbom. 50bodbMwo  MMmboldogdgdo oMM  TJIMOGMRYgdMm©s  Lalidgwro
D9yarob gEHMOoMgdom, BEHMMOL 99933900 30Ol 35BEHd0LS S BEMMOL F9d(339¢0
909390l 359mygbgdom, Gods3 LEMAbMdSE T9533065 35MOJBMWO 9350 JOOL
3930390905 B3meol IMBHogwgms 3mbEH049bE30. 0019939, 2dmIEobsMg 049sb GMJ,
390090 IMEWGH0YGHOMEMYPOMOO 535 dsd,  dobo  3M939630s  Ibmerm
BGHMO0090Mo Lsbdgwo fywom, dglsdwgdgmos & ymaxowoygm bs3d5Mm0olo, Mg

3955 Bogwdzgero 00 33¢0g3900Ls, MHMIgErms §909ag0bg oYM Ebmdom J5M0glvyeo
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Q0553500900L 2563000509055 s LOELTgE Yoo sOBYOME BEHMOOL 3MbB39bGHOSEOL
M0l 3oJLoMYds LYLE0, 96 YIMYNBOMO 3MMHYSFO0S.

1973 Herosb 2014 (ersdyg 259md39969d0cmo 330093900l doMoms Lodogdge
D9l HomOmoygbs PubMed Central (PMC), odgs o939 299mygqbgdren oym
ResearchGate.net,  Karger.com, Hindawi.com, Ada.org, onlinelibrary.wiley.com,

jdr.sagepub.com.

2.2 93000)30mee0)M0 33¢930

,Georgian Water and Power”’-ob (GWP) 8mbs399990l dobgwgom, mdooliols
0950835659905 bgds  Lsdo bbgoobbgs  bgmdosh. 3539-LsdMMMoE™l Msombo
0565200905 5M5330L bgmd0IB, 0LsbO-LsFMMHOL Ms0Mbo_Lsdym®MmOl bgmdosb, bewm
3 560-65d5¢0500930L Go0Mmbo_0MH3s-geol bgmdosb.

GWP-ob  Ls8mowm  fewom®o  dmbsggdgoom  g@m®mols  ©s  35eEomdol
om©gbmds Md0obol bsdo bbzsolbgs Mmsombols Lsldger Fyswrdo bbgssbbgss (ob.
3b®oo 1). Lobdgaro §geol WsdMOmSGHMMOMwo 3MbEHMHMEo bmM3090©Yds ™39do

3537-b5dMGBoEM 55.5678 0.1200
olsbo-Lsdam®o 43.3833 0.0989
31360-b3dsemayzo 41.6144 0.0856

3b®0ogo 1. 35gE0vgdoLs s BEHMOOL Ldrysmm 3mbEgbEMogos bslidger fysedo
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0536535 1.2 gEHm®ol Lsdesenem 30b639bGMs30s Lislsidger Hyserdo

33w935do  dmbsforg  3oGms  FgBg3zol  LERMAZ3Es© O™ HBgdmorbodbmero
396Lbg0390s LolAgE H4oedo BEHMMOLS S 35 30AOL MoMmEYbMdBdOL Tgbobgd.

153300930 33)O30s 890A90Mm©s 1399 Lgmeol dmUfogwroligsb, Gmdwgdos
3b™3MMdH6 LI LbgzsOlbZs Mo0MbIo (3539-LodMOHMDo®, 0bYBO-LsTYMMO, yersbo-
65d5¢000930)s  FgLsdsdoLo®, F09Hm©IdM©Im bsdo Bbgoolbgs 89dsygbermdols
Lolidgero (goo.go8m33w g oym 733 dyEOMdomo Ldglols s 666 F5IOMOOMO
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Udgbol  Bgmeool dmbfagarg sbS3MIMOZ0 XaMBom 12-15 Fgwo. xawR™dIGOMdOL
9960Bg35L  LORMIZWOE  @IJE™  XIBOIE30L  ABMBEEOM  MOYBODBS300L  Bogk
dmimgdmero 300G 9003900, MMAOL Mobobdsss, 12 fawo gl sMobL Lsr3gmgbm
3960M©0  35M0JLME0 9935 JO0L  2og3M3gegdol  Tglolfegeo, 30650 53
3960mEobmM30L sdMLYIE0s Y39ws 898030 JOOWO QoM Aglsdg FmeEsGmgdoLs. boerm
15 ool sbs30l 3oMms dglfogers FobssMlMdMO35 3093 MBM™ 603369356l
boool 33crg35L (WHO, 2013).

33193530 Bs®M)™ds  gob30MMdGdME 0gm 0bgm®HIomdMEo  sbbdmdom
LoxsO™ B3MmEol oMgd@mMobs s 33193500 BsOMMEo mommgnero Imbfogwrols
db60qsb.

331930 3960H0Mm©O IM0353ws 20140l 0563601 ™300 LYdEg0dGOl 1399
3960mEb.

130l IMLHogrgms 3000l POML IMZ5E0gMYds F0dEOBIMYMO©S B3MEol
94030l 350069380, F5gdLoToEMEOO 29650 gOOLS s 396EHOWSE300L BMEDY, 3060l el
Lo Z0LS s BMbEOL godmygbgdoom (BHodo III godm3zarg3s).

39009LMWo 95350900 FgLog3elindes  3LOMYIIWMOO®  39M0gLOL
393039 gd0L, 3956Mm0glol 0bEHIBLOZMOOLS s 0bEHIBLOZMBOL BsdsEHol AsblsbL3zGmOm.
396009L0oL 35360390905 2560LSBW3MGds 100 459Mm3Z MDY 35M0JLOM 93500
5058056900l M03Eb30m. 35M0gLOL Yo3MEFIGdS B0, M) 0O 5O 50935E9ds 30%-U,
31-sb  80%-00g 39M09LMEP0  935JOOL  253MEIEG0S  0M3Gds LTS M
956396900, bmwm 81%-%g owswo 3583969090 30900908 ©5535d0L To@own
3930(39090599.396009L0L 0bGHIBLOZMDS FoboLsBZMYds 1 godm3zergMdyg 3sHoglom
3H05690Mw0, 35M0LOL 45dM O79bOWO s 39MOILOL 56 ToLo oMM GBOL ASTM
53090990 300gdol X sFom. 35M0gLOL 0BEHIBLOZMDS godolsBEZMYds 305 (DMFT) o
305-% (DMFTS) 0bgdugdom. 305 509608653L 396009600 ©sB0sbgdmo 3d0wgdol (3),
39009LoL 258Mm O35MYMO 300gdoL (5), 39M0gLoL 25T 9600 B0 gdOL(d)
Lo9OM MoMEIBMBL, bmerm 305-B 230P39690L 350090 sB0IBIOME0(3), 3oM0gLOL
3990 53563 MO0(5), 35M09LOL godm V)b 3B0WGdOL(d) BYI30MYOOL Logmom
509bMdsL. AmBwom xobs330L MOYIBOBIE300L Foge dmfirmgdEos 3sGoglols
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06@®9bbogmdol 5 ©mbg 12 {erob sbs3mdMo3 xamndo (305 0bgduol dobgzom):

do0b odsro (0-1,1), sdswo (1,2-2,6), Lodwswm (2,7-4,4), 3505¢00 (4,5-6,5), do¢w0sb

o050 (>6,6). 39M0gLoL 06EHIBLOZMBOL BsdsBHo gobolsbwgMgds 296339990 EMMOL

39600 5boero 35M0glvEo VOHWIBOL MoMmEIbMdom (odbosdzowo, m., 2004 {gwro).

306008 Ol BAHIGHMLOL  Fg3sligds  Bgdms  x9boE3zoL  AmBwom

65605300l 8096 IMHmgdMwo BmOIom (0b. IBsOMO,H35 1, WHO, Oral Health

Survey, 2013).
Annex I
{f&} World Health Organization
-.--“;i_r]?;::;hh Oral Health Assessment Form
Drganization for Adults, 2013
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A9093Hgdol 25dmyqbgdols Gglobgd 0bxzm™mBo3gosl.

36393 0L 6mdgco:

LggLo:

LsgbmgMgdgeo syowo:
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23.  LESEHOLEGHOIMMO sbsEroBO

33930L d9gao© doMgdvIero dmbo3gdgdo sdYdsgs MHMYMOE Jsbolz )Mo
9539935@0379600 LAHSEGOLEG030L 55356589 BHMIE0 s 350539@MWE0 Bg0™MmEYdOL, olg
96535 56BMI0gd0sb0  dg0Mm©adoL A5dmyqbgdom, FsmgdsB03Mo LESGHOLEGH0IOL
3003309939 3OMYM5Fomd 3539E0L — SPSS-21 89839mdoom.

9mbs399900 sdmdsges IBM SPSS.21-do
9mb5(399900L 8853905 s FgLsdsFoLO, 9BsWOBO sOfym 030l YoM33930m,
0¥) 6580965 bdoMms 93b3w0YdMs 3319350 Bsmwo bodbgdo, 6 Lobdomgoms

39b5fowgdol  3bGomgdol Fgagbom @s MR039d0L  sggdom. Fgdgao 9BO3BY
399mm3o 0dbo— Lodmsm 3s6396909mo— gadgom mwgdmwo ,39bEGHMswmemo &9b-
©96305%, 53 09056900l Bodogdsl  a35dg3s. Mool L3owsby  Lodwswm
95639690905 ,d900065%. 535Lmsbs3g, Mool L3owol BMby3999d0 Fgodergds ogmls
Mm63500: 3006OM s FoOOOM EO0335HBMboLs. B39 T9dmnbgzgzsdo yzgws 3Jombgs 30HO™
0535DMbL 2569371336905, 306500056 30MB35MT0 godmYgbgd o ogm 5- 56 7-bog3g-
bw@osbo  LoBmdo, b 3obbgdol  MomEabmds 9BV oym.  s8oGH™I
399mygbgdme 0dbs ©sdmM30090wqdol Lsbmdo gaMgm Hmgdmeo ,ws039MEL"
B3oos.  30060m  ©0035BMboLsM30l  Tgosbs  godmmzwow  odbs, Gmymeaz  50-9
36306300 (063 9MH35¢6M0, I3MHM300 LOBIOMOIE Jodmmzmowo 3MMm3963)0).
5939 Mbs 0mgasl, MM sOLYGdMEO BHMOOE00L TJLsdsdolO®, W039MGHOL LZoEol
d90mbgg3s5do  Lodwmoem  3sB39690¢wols  Lsboo  bdoco  299m0oygbgds LTS
30039303990 (b®dscnm®o 49b5Howgdol 99dmbgnzsdo LodsEM sGO0MTYEH03wL0
980bg935 89005b5L). Fogsd o063 MBOM 33536 Bl 8035603900 »30MSEJLMdS o
d9L5MYOMOE 25dM30949bgo gosbs.  Fgbodsdols, yzgwrs 0d dgdmbggzsdo, M3
595L  9bseoBoll BoBbgdo  ombmgzs s Tglsbfagaro 33O Mool  LZogsls
39693903690Mm @9, 96 890056930l 155Gl OGNS, FSTMMNZEPO0s FGEOBS.
dmbs39d0ms 3853990l Fomgdo@03Mo  LESGHOLE030L 8goMmEIdo 0derg3s
33w5@gdL  FmMoL 35300601 (3MOIWHE00L)  9MBYGIMDS-5MIMLYdMIOL  Lsgombols
3960339306 Bodoagdsl. 5dobom3z0l 25dm30949bgom gacMgm [mEadMEo ,30MH9WS300L
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3M95303096¢0° - ™M  33o©L  JmMOL  OMOYMM3S3d0M0L  LodEr0gMOLS S
30356 mMEgdols LsBmdo (3M98303096)0). 3MM9gE5i300L 3M91303096¢ 0L
96038369 Mmdsm5 ©0035BMb0s ,-1-b ,+1%-09. MO0 YHM 35380600l F0TSMMYYdS
3960l BEO3MG0s MmOo  33wsol 3609369 ™dsl ImEoL  30MHEs3oMo 96
©32990356OHMgd0m: 0 9O (33090l 8603369 Mmdol BEOEOL 3350MdsHy Tgmeg
330l 3600369emds3  0BMmYds, 35006 MOMOIOM3IO300M0  ,300HIS0M0S
(©5©Yd0mO); vy 9omo  (33woEol  360336gwmdol BMHsL  Fgglodsdgds  dgmy
330l 3603369mdol  3¢m9ds,  Loddg  939d3L  9933930Omb  (MePymaomo
MOHN0JOMISZT0M0).  5IO0YSW, MODM0YOHMI>3d0MOL  B0TsMmMIgdsbg F0oPOMGOL
36953006 3198303096GH0L 608sbo (3ermlio sb Jobmio).

bbgoolbgs  Lgoemol  89dmbggzsdo  25dmoyqbgds  Lbgoolibgs  3mEMgusgools
3093803096¢)0.  ®ogol  ULgseol  30(060m  ©0s35Pmbols  99mbgg3zsdo  godmoyqbgds
396@o0l 3mOgEsool 3mgBogoghdho — 9aMIm fjmdrwo 396wl Hoy”. 0.
396@oobl dog6 8907853900 3m80o3gbde 98Ydbgds FgHBy30L yzgws ffazdob
0930-yz0s  99sMgdsl ™Mo  (33soL  dobgzom: ®Y) MmEMO39  (33XOEOL
330930l 0350 qds gdmbzgzs 9MmMIsbgML (039 0BMEIdS 96 30 gdMEMdL),
9L 30605306 (EJOOM) 3538060 80PN, M) LsdoMob3oM™s (0639MLOMO) —
35906 9956HYmn0mbY (13393006BY).

565¢00Bol J0Bbgd0Eb 98mI0bsMg, LoFoMm ogm Lbgsolb3s 353gaMMH00L
(LobM3zMYBIO S5O0 — M0MbO, S1s30, L3S 30MbzsBY go3gdero 3sbvbo s 5.9.)
M9L3mbYbEHMs 35Lbgdol Tgocmgds. 3EbsOS, MMA s5dobsg 30, GMmEs TgMbgzol
©Mbgbyg 2oblibzs39ds ILEHMM©YDS, ASTMOOEHMWO 96 SMOL, MHMI Sbgmo 9RO
d00gde0s d9dmbggzom, s6¢9 Lobsdz0w9gdo (29bgMOEME JMMNMIOMdST0) Ol 56
3OLYdMBL.  Bomgo@03MM0  LAHSGOLEOZOL  FgPMPGdo  0dwgzs  AdTM3Egboo
3obLbg03900l 89dmbgzg300 03Ol SEdsMMOOL (p) FodMM3EOL LodsEgdsl. My qb
3EdsmMds  5%-b o6 909053 gds, 9580b Fgodwrgds dogobbomm, ™I Jowgdmwro
396Lb303905 496969 JONMIOMdSTo3 SOBYOMBL, 56 FgMBgzsd0 Asdmzwgboo
39bLb353905 LGOEOLEH0IMMOE LEbMS.
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bbgoolibgs Bgserol dmbs3gdgdolsmzol 499moygbgds Lbgsalibgs goblbgeggdols
LSBEMMdOL  Fgdmfdgdol LESGHOLEGH03MNOO Tgomm®o. 0Yv) dmbs3gdgdo  Lobgwgdol
13osDgs  oBMBogro, F580b Lb35Lb3s  353)gamM00L MgldmbgbBms 35Lvbgdols
LObJoMOL b0 gdOL gL IMGOEIS® 45dM0Ygbgds 30MHLMBOL %2 3O0EYMHOTo.

om©IbmdM0g 13IOWSBY ,OBMIoWO* MO0 J39xAMBOL (FogowoMsE, 39b©Y-
Mo 60dbom Qodmymaz0eobs) 99smgdolmzol godmyggbgdmer odbs LGomwgb@ol t
360039M0m30.  35393MM0530 935350 J39X3MIBIOOL  MmOBY FgBHo  MoMmEIbmdOL
39000b393580 (3004350, 51530, MYR0Mbo s 5.9.), 9P Bodbol dobggzom 4oblibgszgdoL
BobMMOoL Fgbodmdgdws godmoygbgdmer odbs gHmBsdGHMMosbo oldgMliomwo
365¢00B0 (BodBHMmO0o 5 98 FgLosMgdge 60dsbl A9olibdmds). Msdgbodg bodbols
dobgzom  Jglodmfdgdgmo  goblibgsgzgdols  Jgdmbgzgzsdo  edmoygbgdmee  0dbs
96535 56BM0eg005b0  oLZgMlLomwo  sbsEobo, MMIgEds3 dmy33d MMPMOE3
39bLb303900L  BEBSGHOLEGH03MNOO  LEbEMMOOL  F9dmfdgdol  LsdMoEgds  MOMMYMEO
60dbol dobgzom  EFow-3o3g, oLy 9a3Mgm  HmEadEo M0 gOHNJIggd0L
9999AH9o0L  (Mod9gbodg 6 gz9gws b60dbol  3m3d0BsEooL  2o3cgbol) godmzwgbols
d9L5dgdEMdS.

»050M 300093 5 ,9TMY30JIJ* (3300 JOL TMEOOL 35300l bosllosmols
5LOYIBI©  25dMYqbgde 0465 Moo SBsO0DBO. 3OS0 353d06M9d0L
5L5YIB 30 30OLMBOL 3MMGES30OO 30gB0E0I6EO.

69309600 565¢0BO — 3OMPBMDBOMYIBOL (9JuEHMISMEIS300L, F9EBMYsEYdOL)
dgoOmEO, MMIJEog 0dwgzs JaMgo §mEgdo ,edm3009do”  (dgLsbfogewro)
33500l 3608369eMmd0oL Tglobgd 36rMabmbol 303907900l LyMsgdsls gOHmo (B G030
930900 5650 HB0) b ®33EIboTdg (AMOZMdOMO  MYAMILOMEO bSO DO)
»Q05001 30009090 (3350l “ 3603369 MdOL LExmAdzgEbBY.

69309600 SBsewobo 9xMdbgds ,,0M3IOEIOMW“ s ,MMI0YOJE
(339090 Mo 353006, M53, 9308 IbMOZ, 03935 9aMgm HmEgdmEo ,,MH9gALILOOL
396@M@gdol”  99agbol  LodMegdsls, GMIgos  SPHIOL  MOPOYMMIS3TOOL

©59M30JOM @O  IMM30®IOILY  (33eoEIdL  FmEoL.  JgLodsdolo, vy S0
396@M@gd5d0  ©93MM30090900  (33¢09©Jd0L 3503369 ML  Bogligsdom, Tgodengds
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3900350 Mm  ©sIM300J0ME0  (33¢SO0L  Lo3MMABMBM 360dz3bgEMmds. 5slmsbsgy,
bbgo 8653556000560 LEGHoGOLEH03Mwo dgmMmEYdol Abys3Lo, MYMglorIro
9b5¢obols 9dmbgg3zsdoa dglodergdgeros 58 3MMabmbol LOBMLEHOL (mdowgdol)
39bLOBOZES.
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0530 3. 5300500 330930l 890093900
3.1 »dogobob Lslidgeo fywol BobgMowrmEmo d9dsagbermds

3.2 3000l 3560gLoL  go3M39egdols s 0bGHIBLOZMOOL BMms©o LMo
dogobol 12-15 ferob bgmerol dmbffsgergoms dmmols

3.3. 300ool  356M0gLol 493039 gds s  0bGHGblogmds  Mdorolol  Lsd
Lbgoolibgs Moombdo

3.4 LOLIgero godo SOLYIMWO FEHMMOLS S 35 3E0wmdol 3MBEIbGHMEOOL
3930965 12-15 ferol 35393000 LEGMBoGMEmaome LEsEGHLBy

3.5 9639@9-3000b35MF0  sOLgdMEo  Bog@B™mMgdol  qo3amgbs 35383000
LGHMASGHMWMR0)O X 6IMMNYMISDY.

3.1. odognoliols Lslsdgeo fyerol Bobg®magrMo 905c96enmds

Georgian Water and Power(GWP)-ol dog6h 9dmfimgdmwo obgm®mdsizool
dobgzom, ®doobl Lsbdgwo fyseo doghimmgds Lsdo Lb3zsslbgzs bgmdosb
(565330, LsdMOOLs s WMTS-geol bgmds). Mdowobol Msombmeo sbsfiowgds
Lolidgero fyerols dofimegdol dobggzom 9dYAbs0Mm0s: 3539-LSdMODOWML Moombo
0565200905 5053306 bgmd0IB, 0LsbO-LsTRMMHOL Ms0Mbo_LsdyMmEMmOl bgmdosb, bewm
3 560-65d5e50930L Go0Mmbo_0Mds-geol bgmodosb.

B39bo 06@GHM9gLOL Logsobl FoMdmowaqbs Lobdger Fysendo sOLYIMWO FEHMMOLS
@5 39W30M3ol, MMAMOE  39M0gLME0 9935 JOOL 369396300 JoM396M9d0L
306396@®5300L 2obLOBMZMY, TgLsdsdobo, MOOY6EH0MYdS FMbEs AbMEMmE s0bodbyE
™6 993963 by.

GWP-ob  @sdmGsGmEosdo  Lbsbdgwo  fywol  3mbEdmmwo  bm®3ogewgds
g4m39m30M5©.  BGHMOOL  30b396GOo300L  goblobeg®ms  bgds  ombwGo
JO®AsGHMaMo3000_Dionex 1100, bogom 35¢0300990L 3063396GG9(300 BoLEYdS_sEMIME
93oboeo L3gdGHMmagEHGmoo _ICP_OES710.

OmamO®3 GWP-0l osdmGs@memomwds 5b5¢roBds 3boym, Lsdo Lbgsolibgs
bgmdolb Lobdgwo gowo gMmMBbgIMOLASD Folibgz93IOMPS BEHMMOLS s o300l
090500396mdom  (ob. @gbGowo 1). s0bodbmeo  dmbszgdgdol  LGo@olEozm®o
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059099953990l dg9o© (Oneway ANOVA) ©030b6@5, ®md g@mmolb 3mb39b@GHMogools
dobgz0m  3539-LodMBmoml  Msombol  Loldgwo  fysewo  LEAHIEGHOLEH0IMMS©
96038369crmg9650 296Lb30309ds (p=0,03) 0bsbO-LsTYMGOBS S Farsbo-bsdsesg3zol
Lolidgeo fyarobgsb. Post Hoc Test-ob Lodwgoemgdom ©oa0bs, ™3 obobo-bsdymemol
50mbob Lolidge fgols s JIB0-65d5e5930L Mv0MbolL Lolidge Hgoels dmGols
BGH™O0L 306396300l dobg3z0m LEIEHOLE03MMs© 3603369crmgzs60 Lbgsmds o6
1304boMEYdS (P=0,56), obogm EOLAEMSTs 2.

BEH@O0L bsdsem 3mb3ggbEH®S30

0.099 \ -

3339 - bydGmsmm obabo - badgmo am@sbo - Badsmasgzo

053505 2. BEHMOOL Lsdsmm 3mbEgbdMsEos MdoEroliol Lsdo bgoILBIs Msombols
Lsbidger figoerdo.

LoLAgEro Fywol G50MbMITMMOLO FgEIMGBOLIL BESGHOLEH03MMDs T9IRgdDs
(Oneway ANOVA) @gboym, 6md 35¢03030b  3m6396@G®s3ool  dobgzom  3939-
LOdMODOML Mo0Mmbol Lolidgero figsero 360d369em3gbo  2obLlb3s390eos  obsbo-
L5FYMOOLS S JeIB0-65d5¢sg30L Lolidgwro Hgwolash (P=0.009). dosGsombmero
3905698900L5L (Post Hoc Test) @50sb¢v)MHs, ®md obobo-bsdymemol MHoombol bobdgero
Dgoo dsLdo  3oewEowdol GomEgbmdols dobgzom dbodzbgrmo  golibgo3gds
3 560-H5d5¢0500930L Lobdgero Fyarolbgsb (P=0.93). obowrgom oog®sds 2.
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3o 3owdob bydmscmem 3mb3gbG®sgos

55.568

\

3339 - bydGmsmm obabo - badgmo am@sbo - Badsmasgzo

053535 3. 35¢30MA0L LsdMsEm 3mbEIBEHME0s MdOEOLOL bsdo bgsalibgs Msombols
Lslidger fiyserdo

LoLidgEro Fyerol 9935096 ™mdol Jobgz00 89230000 35133650, BXMT 3539
LOdMODEML  Gsombo  OMYMOE  FEHMOOL, sUg3g  JoEodol  dgdsbermdol

dobg30m LEIEGHOLE03MMs© 60d369M396 Lbgomdol 53egbl 0LsbO-Bodgym®mols s
3 ob0-b5doeog30l  M50Mmbgdmeb  FJgoMgdom,  bmwm  JosMsombmeo
390569890051 5H0b, ®MI 0LOBO-BsdYMMOL Mo0MmbolL Loldgwo {gswo yewsbo-
65950930l Gsombols Lslidgeo {ywolash bEo@obEolzmMo 860336gwmgbs o6
396Lbg30309ds sLdo OMAMOE BEHMOOL, 0bYg 35 30Ydol 3mb3EIbEGHMsgool dobgz00.

3.2 3000l 35G0ogliols 353M3EIEgd0Ls S 0b6EIBlngMdOL BMYsO LvyMHsmo
000@0obob 12-15 femols bzmeol dmbfogzergos dmMol
33w930L  59m396gd0L  mobsbdo,  Fgbfiogeoe  0dbs  3dool  39Gogliols
393039 gds s 06@9bLogMds J. MdOOLOL LoxsGMm L3meol dmbffsgergms dmeMob.
39933930l 89990 25dm3egboe 0465 3800l 35MH0gLYIO HS35IOOL BsGOIM
39303390905 X9 300093 12-15 {erol do3d3ms sBs3do.
0000olol FslidBHod0m, 450m33w g 0dbs 1399 Lzmeol dmbfsgarg. Lgbol

dobg30m 533930 3M3Ms305 890IRDI0MOE A9IBIFOW@: A9TM33W M 0gbs
666 0596OMdomO Ldgbobs (47.6 %) s 773 dgdmdomo Bdgbol (52.4%) Lzmeols
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dmbfogerg. 499moygm Mo Sb53MOM030 X3MBo: 12(ewol (n=839; 60%) ©s15 ool

(n=560; 40%) (3bGHo02).

bL333e» 930 3M 3300l 2565H0e)xds LJgbob Job ggzoom

B A Gemdoro  EALIGOdI0mo

©053M505 4. 19331930 33300 g3BFoErgds bggliol dobggzom

153360930 3375300l 3obsfoemgds sbsgob dobgzom

B 12fwols W15 feol

©053M505 5. 19331930 33300 goBsfoErgds sszol dobggom

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

3bMoo 2. 1533030 3319300l 396sfoemgds Lgglols s sbs30L Jobgz00.
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33w930L 39009390000 ©s©A0bs, MHMI MdoEroLoL FsLIGHIdom 12-15 Farols

05393m5 3m6&0bg963HT0 356MH0gLICNO H535JOOL 930 (3IWGds BOAMsMmE 89590l
89,3%-U, bmm Bodwmogm 0bEgbliogmds 3ds 0bgduol dobgwgom 3.7 + 2.1 (gbGowo 3)

3 ® 5 300
1399 89.3% 1.9+1.8 1.3+1 0.6+0.5 3.7+2.1
gb®owo 3. 3d0ool sMoglol s3MEgegds s 06GHIBlogmds Mdogolol Lzmeols
dmlifjagargos 3mbobygb@do.

390090l 06@&gblogMdOL  godmm3EolLl HEILEGHIMES, MM xdg@gbo fowo
dmEoMEs  39M0gbven  aH0sbgdgdby  (3)_77.6%,  ©sdg9boo  3doms
3623963H™d5_86.6%-1, borewm  58m0gde 300@ms 3MM(396GH™ds 995096 _10.7%-U
(0536535 6). 50bodbmeo 95$39690¢000, 29bLsIMMMGOOM 30 STMPIIM 300D
Bmgb Fowowo mbg x9H 30093 LO33w9g30  3MIMWS300L  SEMGME  sbs3do,
99(Y39w90L 939960l dogbom 3MHMBOEsdBH03MM0 ©MBOLA0GdJOIOL SOOI RILMZ0
3OL9dMBsDY, dIMdYEMs s B53d3ms 1YIGOOE0DM 23BN GBOL sds MBI s
DM, BEO305M-9300bMT03IME 3OIMOMGIGODY.

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%

3oOogbryo  sdmgdwo ©sdgobowo  xs6IGMYo
3doeo (D) 3odoemo (M) 3doeo (F) 3Jdoeo

053535 6. 3sMoglvyemo (3), ©Vggbogr (B) s SBmEYdE (5) JBdoms Lobdoty
000¢olol B3meols dcmlifogzergms 3m3w9es30sdo.
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BoBoM9dMmo 33930l dmbo3gdms  dobgz0m,  39M0LYO 835 IOOL
393039905 s 0bGHIBLOZMBdS OHMAMO3 IIEOMIOMO, Y3y BsdOHMdomO  Lglol

053939930 00mMJAoL Msbs35M0 0gm s Lgloms FmEOL LoobEG3wcow 3603369 m3zs60
bb300085 56 ©sx0JlLoMgdMs (P>0,05) (bMowo 4, 0sasds 7).

Ldqbo 299M 339D 23930390 06¢)9blogmds
©o0I6MdS 3 d S 309
00090MHMB0MO 666 89.9% 1.8£1.7 | 1.3x0.9 | 0.6+0.5 | 3.6+2
353O@dom0 733 88.7% 1.9+1.8 1.3+l 0.6£0.5 | 3.8+2.1
P>0,05

b0 4. 350090 5350PPOL FI3MEIEVS s 0bEYBLOZMdS idgliol Jobgwgz0m

3500 gbvemo 953500900l 0bEgblbogmds

3.5 3.55 3.6 3.65 3.7 3.75 3.8 3.85

©053M535 7.1 553500900l 06EHIBLOgMBOL AsBzgBgdgdo Liggliols dobggoom.

45



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 00553500900l 2530 39wgd0Ls 33B396908¢9d0 Lggliols Bobgwzom.

359Mmd0m bgglido 35M09LMe 3d0ms 3MMEbEHM53 dgoa0bs 77%, ©sdsg9bo
300ms 30Mm(396G™d3 - 86.2%, bmerm 59mEgdmw 300wms 3OMEIBbEGHMdST - 58%.
0009mMd0m  LJgbdo  sbodbmwo  FsB39693gd0  F90YABI0MS©  oIbsfows:
39009Lwo 3dogdo - 78%, dg9b0owo 300¢gdo - 86.9%, s9MEgdMwo Jdowgdo -
57.8%. 50bodbmmo (3300l dobgzom  Lggloms  TmEolL  LEo@oLE03MMO©
36038369c0m3560 bbgomds 56 ogodlomgdmws (3bGowo 5).

©5535@©900b 253039 gdols s
0b@gbbogmdob 35639693 gdo bLigbol
dobggom.

33Gogbrymo 380mo ©sdg96omo 3domo 3dmeademo 300mo

¥ dydmmdomo ¥ dEpgEHmdomo

©053M505 8. 33500900l 253M(E99dOLS S 06EIELOZMdOL 5B3967dgd0 Lglol
dobgz0m
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Lgglo

396090 3dowo (3) Xz 5.510
P 0.480

530090990 3B0o (5) Xz 0.913
P 0.633

©38g950w00 3d0Eo (©) X2 3.743
P 0.71

gb®oo 5. s56lbzs39d0L Lsbmmds 35Mmoglvmm, ©dggboer ©s s9MMYdMM IBdOEW™s
dmeol

3900990, V19600 s STMMYOMEO 300EGOOL OTBIOIBEFMYdS 3d0Ms
X3IBMOOOMO0LS ©s bJgbol dobgwzgom obowgm EbGowdo 6. LEIGHOLEGHOIMMO
365¢00B0®  IILEAHMOES, BT 50bodbmwo d5B339690w g0l  dobgzom  Ldgbos
dm6ob 93609369 ™ s LAHSEGOLEG03NIMSE 5MLIBEM Foblibgz39d55. LoOfIMBM LbgsMds
bdgbos MO0l BoJloMEYds FBMEME V:19boEro LoFMgwo 3dowgdols dobgozom
(P=0.04)

2356Lb353900L LsbLM MBS 353G 0gxLveE3BO»s TGOl
70.00%

60.00% 59.00% 60-30%

’5

50.00% 45.00% 45.00%

40.00%

30.00% 24.60%

20.00%
20.00%

0.00%

33Goglmeno 300a0gd0 33G0ogbyeno 300agd0 33Gogbrero 300agdo 33Goglvyeno 3do0egdo
s Jegangdo 093900 3G dmens6ydo dmenséndo

HdaGmdomno BEHaA) EAH™®domno

0536505 9.1 256lH3953990L LsbEMMdS 35M0glwyE 3d0Ers FmMOL

_ 3596 Md0M0 9009MHMI0MO

565 5J3b 80.0% 75.4%

5J3L 20.0% 24.6%

 poogbamo 565 543b 97.7% 97.0%
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2.3% 3.0%

oggL
565 5ggb 55.0% 55.0%
5g3b 45.0% 45.0%
5605 593l 41.0% 39.7%
59.0%
53l ° 60.3%

gb®omo 6.1. 3sM0ogbmemo  3Bowgdol  EOBIMHIBEOMYDs  IBDOWMS  XANIBMIGOMDOL

dobgzom

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

396Lb3539980b LsbEM MBS 31960 3d0mMs JmGob

57.20%57.00%

22.50% 23.60%;) 40%
17.60%

3.60% 4.00%

©adggboeno ydggboeno 3dggbocoo ©3dg9boero
300angdo 300900 gdgzgdo 30%0a@9do 30%0a@9d0
by Jeagdo 369900 dmensM9d0

Hddomdomo BEHaEgoO®®domno

053535 9.2. 35blB3539d0L LboMMds sBgBOE 3B Bl
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BR[OInYeTelopte} 9009MHMI0MO

82.4% 77.5%
505 5g43L
ogab 17.6% 22.5%
96.0%
M5 593L 96.4%
3.6% 4.0%
oggL
76.4% 77.6%
M5 543L
23.6% 22.4%
ogab
42.8% 43.0%
505 5g3L
57.2% 57.0%
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©59M30009dgdss, 96wy Lobdgewr gowdo  gFEHMOOL  3mb3gbGH®ogool  do@gdols
335¢0Md5BY 390090 93500 JO0L A93M(39egds I30M©gds (r=-0,231; p=0.000), sb939
w379 3MMGE5305 ©OB0JLOMm®S LLlAgEr §ysedo o Eomdol 3mbB3gbGH®SE0sLS s
39009 553500905l dmMob (r =-0,232; p=0.000).

39009LMIE 935 JOSL, MMIMOF  ,,90M3Z0EIOME”  (33AOBs @S Lalidge
09o8o gEHMMoLS s 39¢30dob  3mb3IBEHOIE0L, MMEMOE ,,50MY300 0 "
33Ol ImMOL  MOH0YOHM3IS3F0MOL  2oblolyBM3MI©  slg3g  39dMmYgbadme  0dbs
0930900 bsEoBo.  MYYMHLOMds B0 BTs 5Bg9bs, GMI LoLIgr gsewdo
BAHMO0L  3m6396GHME0LS @S JOMOJUIME 9350 FmGol bLbiEo, ©dbodzbgerm
3MOg5300 5OLYIMBL (R?=0.044), 5649 Fsblo 0oLy, GMI Loldge (yswdo sGLYdMEO
BGHMOOL  3m6396GHM0305  293gbsl  sbgbl 9GOl Y9350 BY G0
obmgdom 9% 100%-sb. bmwm 35em30mdol  3mbEgb@GHMogostsy s JsMoglvem
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Q05535009056 dGol_sligz9 LYLEO, MMIBS BAHMOMID TJOIMGOOM JWOIOO 3OS0
sg30dbocmEs (R?=0.587), 5649 53 89dmbggzsdo dsblo 0dols, GMI Lobdger Fyswdo
5OLYdIMo 39w Eodol  3mbEgbG™moEos 393006805 39MHOYLIO 535 JdOL
3963005690556 0BMHYdS 9%-sb 36%-0g.

399339 M6 SB53MOM03 X aRdo Lobdgwr (yswdo sGBYOIO BEHMMOLS O
3930930l 3m6396GGS300LMIb 9350 JOOL  2o36MEIEgdOL 3530060l Tgbfiogerolisl
©5y0bs, HMI 30O S30s LEBEMs OHMYMM 12 ol sLozmdMO3 Xymndo, slggg 15

Dol 5b53Mm36M03 XaMRB3oE, 093d, 15 ferol sbozmdMo3 xaRTo  JMMGESE0S
39G0W 9000 NBOM d0gMos (3bGowo 12).

12 §cools sb53mdM030 XyIBO 15 feools sbs53mdG030 XAvIBO

BAHMOHOL 306396EHM305 r=-0.157 r=-0.444

fgoewdo (9y/an) p=0.000 p=0.000
35309990l r=-0.178 r=-0.418

30633965305 fyserdo p=0.000 p=0.000
(By/)

3b®owo 12. 35MHoglveo 5350gd0L 3MMgEsEos Lslidge gsedo sSOLGdWYMO FEMMOLS
Q5 35¢30990L 3MmBE3IBEHMIE0BM 553MdM030 Xa5Bgdol Jobgwz000.

35  9639®)9-300b35M30  sMUPMo  BoJBHMOHGAoL  ogemgbs  dsgdgzms
L& MsGHMEMmy0v© X BIGMGEMdsbY.

MMaMO3 bgdmom 0gbs 50bodbmeo, 396M0glo Do6Bmo 96l
IMEGH0IGHOMLMA0MYE 9350,  MHMIOL 963056 gdsdo ImbsfioErgmdsl 0wgdls
693950 FoJBHMMO (39039039, b  JONOOMMO. 0bodbMEo  BoJEHMOGdOL
096@080306M705 X9M 300093 LHM3969900L Hob gobs dgabogmms 0bEHgMgliol Logsbo
Q5 OOBSE 9JBHOMS© J0dEObIMYMBL 330093900 50b0TbMO 0TGP gdO.

3960gLoL M GH09BH0MEMYOMM0  3969H0L  490MmA0bsGY,  Loggmdzgarls
dm3gdmo 04690m©s 3391306, GMI Lsbdgewr (gswdo sMOLYIMWO FEHMOOLS
39301930l 3mb396GHS305 GgLodegdgE0s YMBROW0YM 9MHM-9MHMO s 360d3bgem3z560
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39dAHMO0  3500gLoL  9BHOMEMA05do.  Fgbsdsdolo, Lbgs  Jgbodgrm  godmdf3930
30B9Hgool 0gbEH0R030M7900L Jobbom, B39l Foge Bo@o®mdmwo 33¢g30L Y39
dmbsfiogrol doge 03L9dM@s 30Mb3z5M0, HMIgEoE dMO3S3S 0bBMOTs30sl 308096900
B®3dg00ls s 33990l boliosmols Gglsbgd (ob. sbsOrmo, M3s 2).

Joombgzo®mdo 993350 BoJG™MMGIoL  3o3agbs  396MH0gLYIENO 93500 JOOL
39630056905%g  T9xnsLgdMYE  0dbs  JoOLMbOL  3MEMgEsEool  3M9BOE30YEGHOLS @
3JGHMOM0 565¢r0DobL Q5dmMmygbgdom.

306LMbOL 3mMEsE300L 39B0(30963)OL FBMM3EOL FJIRIP VIA0bS, H™I
300gdol  aodmbgbgol  Lobdomg, OMYMOE BOJGHMO0,  39MHOJLMIO 5350 JOOL
396300560905%9  LEAOGOLEHOIMMOE 365003690 M36  F93egbsl o6  sbgbl  (r=0.14;
p=0.612). 5639@®9-3000b35(0 5OLYdME0 yz9ws LBb3s (3390, MHMYMEMOEsS 33900l
Lbobdotg (r=0.103; p=0.001), &3dogmeol (r=0.117; p=0.000), bsbdo®fyagdol (r=0.228;
p=0.000), ©dol 36H:M©IEHgdol dmbdocgdol Lobdomyg (r=0.084; p=0.002), 30BoGo
LEAHMAsGHM@MYmsb (r=-0.098; p=0.000), NaF-ol @Esdeg@goobs (r=-0.075; p=0.005) o
BGHMO0MYOME0 3000l oGOl odmygbgds  (r=-0.063; p=0.018)_0608369crm356
3930965l 5bgbl 35609gLvE 5350 YdSDY.

39dBHMOMo  9BswoBol  F9g9gAo©, JoMbzsMdo  SMLYIMWO (33500
399000565 Bsd  d0MOMI©  BoJAHMMOI® 5  obolBE3MS  MomMgMol  Grmero
39009LIWO 59350 JO0L 2ob30056193580. BodBHMOMS 30M390 XYMNRBIO A99MHP0sbS
LobAger  fyoewdo  sOBYOMIEO  BBHMOOLS ©d 3930l 3Mmb3gbG®30s,  Fgmey
X3MRBA0_3300gmeols, bosbdomfiyemqdol, Mdol  3MMm@dBHgdool  dmbds®mgdols s
33900l LobdoGg, bmwm dgbsdy XFMRBIO_BEHMOO0MYOMWOo 3000l 3sbGobs s NaF
A9093Hgdol ImbToMgds s JO0gdol godmbgbgzol LobdoMy. BsJBHMOMS X3RO
3996000569090 MOMMIMWO 33¢EOL 93¢ gboL goblsBZMOLLL 5MdMBbEs, MMA
LoLAger Hgoedo sOLYDIMEO BEHMOOLS S 3¢ 30ToL 3mb6396EMSEOOL MO y39w sy
350505 35M0JBMEIO 9350IO0L 4930 (3ggdsdo (gbGowo 13).
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XdI30

ABGMOOL 999339¢mds Fyoedo -0.800
B/e)
3oe30vydols 3g9330emds - 0772
figocoBo (Gp/e)
65b30Mfigargdol dmbIsmgdols - 0.798
Lobdotg
339%0L Lobdody - 0.739
®dols 3OMEeIBHgdoL - 0.503
3cbdstgdol Lobdoty
3300mgemols dmbdsmgdols - 0978
Lbob3oy
BGHMOH0OGOMEOo 3d0ols - 0.638
33L30L ImbIsMds
NaF &53¢9&900l dcbds®gds - 0.553
3%0egd0L s9mbgbzols 0.549
Lobdotg

3bMoo 13. Lbgsslibgs 33050l MM J5MOILHIE0 535¢0gd0L 35630056Mgds3d0.

0530 4. 300500 3993900l 3obboggs
39M09gLvE0 53500905 3e0bgds AbmgErom Imbsbergmdols 80%-8o (Vieira AR.
et al., 2008), beagom 35383m0 SB5300 040 0MZGdS Y39 DY P3O EIGdINY JOMbomen

Q99350905©, MOMIgoE bmomxgh 509353 gds Sbdob, bmewm 30X IO 3bgwgdol
3936339 9gdsL (Report of the Surgeon General, 2000; cited in Donahue Jay G., et al 2005).

535b056, 29630056980 J3946900L LMol Jmbfsgugms 60-90% 9350 YO0
3oMoglboo (Petersen P. et al.,2005). dowbgsgzs@ 0dols, Gmd dmem  39gHomEol
356d0Bg 3936 939996580 dg0dRb935 39M0glIEO 9350 d0L 89330M9gdOL FgbgbE0s
39bLO3MPMGPom  B5303ms  sL3T0, 935 gds  Fo0bz  0bIMBMBIOL  yzgw sty
3936039 gdwo  JOH™bozMwo 9ymomgmdol LASEGHMLL JbMmEBwom  3gEOSEHOOW
30399)05305d0.

05658900039 3963503 900m, 35609gL0 gl sGOL FMEHORIJEHMOMEO 935¢0YDS
30339Jbymo gEHomwmyoom (Bowen, 2002; Cummins, 2006), Gmdgeroi 3¢00b@gds
3B0DoMEMYoM©o Hmbsbim®mmdol sM®3g30m 3000l dobgmow® Fos@Mmodlls o
30608 0Ol Loobgl dmGol (Kidd and Fejerskov, 2004). 35609Lveo ©953500900L
056599000™39 3OMGHM3MET0, GHMOIOE0Io JoMH)MHRoMEo doEymdgdo Fgo33owms
36939630wo  dgomEgdom. 8obgszs© 0dols, MM 350D 535 JOOL
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9dsmm30L 99bgxd9bGHTo ¥93M0 Lbgzoolbgs dgomeos 899998539090 s sbgeyowo,
BGHMO0L, OMamOE 3609396300 85639600l 25dmyqbgosl, 360d3bgermgzsbo syowo
mF06M3U.

39009 553500905l s LOLAgE Hgoerdo FEGHMOMOL 3Mb39bGHO 305 dmGol
39300608 5OLYdMBOL  Tgbobgd  0bRMOTs300 30M39©  JdIYMH©s  1930-1940-056
Prgddo, 95306 MLy, 999M039wo 933wg3500l H. Trendley Dean-ols s dobo
3Mgaqd0L  dogc  bmM309e©IdMS  930©IIOMEMYOMEMO 3393900, MHMIGEOMS
d0BobL  Fomdmopagbs  LobIge  figsawdo  sMLGdMo  BEHMOOL  3MBE9bEHMmEo0L
393w9gbol  dglfogams  39M0gLol  gob30m569d5Bg.  33¢g30L  FgIYPe©  FogdM
9mb5(39990b9 oyMEbmdom, 93309356930l G096 dmfrmEgder 0dbs ©930mdgbo3E0s,
6Mmd LLLIger (goeBo BEHMOOL M3GH0ToMHo  3Mmb3gbEGMsE0s Bgogbl  13y/em-b.
50b0dbMo  3m6396@®s300L O™ sxoJLoMdME 0dbs  Jooglol FgoMmgdom
Bo3ergdo dgdmbgggs. 1958 gerl, xobsEgzol dlmaywom mGmysboBszool bogdudgdEHm
300039BHoL ©sl33b0m, LolAgeo Fyseo, MMIgEos 9903936 BEHMOL 3mb3gbE®Msgoom
19p/e0-80, 80Bbgme 0dbs 35609LoL 360939630 Bo639Mo. 1960 Hewosb @yofym
5d3-b LLlAgEo Hyeols AsLloMOO BEHMMOMGdS, bmerm 2002 ferobmgzol gobbmMogmos
50-q096 46 Joemsdol (Imbobgngmds 171 dogrombo) Lalidgwro fywol gEmmomgds (Lennon
M.A, 2006).

1987 {gaob, 583-d0 Bo@oM9dmwo  930)30MmEMmA0©MH0  33¢09g30L  99IRO©
©5830JLOMPS 35MOJBMEO H5350Jd0L 18%-0m 9306905 B3Mmol Jmbfogwgms 0d
30630296300, MHMIgdoi dmobdseEbgb BEHMO0 ox MO Lolidgwr  Fyowb,
390560900  B3meol  dmbfogegms 0  3mb6E0a96GH™B, Gmdwgdog 09ygbgdwbab
35x8GHMO0MGO  Loldge Hgol. bmerm ©9350900L  3¢gdsMdol  d5B3969d9w0
25%-0009 490DM©d BEGHMMOL 5AO0WMIM030 go8mygbgdol dggyo (Brunelle J. et al.,,
1990).

BAH™O0L  LoLEIIMOO @S  SEIOWMOMHOZ0  A5TMYqbgds,  MHMYMOOFSS
BAHMO0O900 Loldgero fyobs s 1533900 Foool, sB939 BEHMOOL T9d339w0
3000l 35BEH9d0L,  93W03530MO  gegdol  dMmbIsMYds_sV0sMGOMOs  OHMYME3

439w5Dg 9839dGHMO0 99gmMmEO 35MH0GLYIENO ©H9350JO0L 36939630530  (Elwood et al.,
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2008; Yengopal et al., 2010). 1980-90-056 {»gddo, GM©bss Dmaogoom J39ysbsdo
ABAHMO0MYOMo  Lsbdgero  fyosemo  Homdmopagbs  ImLobrgmdolool  g@mmol
90{m@gdol  9MHmo@gMo  BodwoegdsL, LoLIgo ywol REMMHMYdL  9boFgdm®s
3900599Y39@0 3600369Mds 39009L0 935000l obss®dgy dMIMmesdo. 1990-
0560 Hergdol 890009y 30, OMOILIE BEHMOO bgedobszmdo gobs dmbsbegmdolomgols
SRAO0WMIM030 BMMTGOoL Lobom, 339 o3 39651369 ds  YBIOTIBIMO  Qo3w9bs
0dmbos  39MH0glvEo  ©H5350JIOL  JegdSEMOOL  B9bgbigosdo (Rolla et al., 1991).
9300930MEMYOMEM0 (3300090900, HMIJO3 9353300 ds 35M0gLYIO I35 JdOL
3693963056 X 9O BAHMOHOMYOIMwOo Lolidgwo fywol 39d39mdom, brnwm 8989 BEHMOMOL
SQRA0WMIM030 35dMYgbgdol LsdwsEgdgd0m, 890603695 JOHMPOMMEIs® MHMYME3
396300000900, 51939 296301509350 J39Yb9d0l TogoomBy (Brunelle and Carlos,
1990; Rugg-Gunn and Do, 2012). 365b0oos §o60moagbl 0d 363000690500 §39960l
3525omb, BOIE JOMOJBMEO H935JOOL 393039 gds 9030MEs LHMMI TBEHMOOL
OmamO3  LoLEIIMMO  (BGHMOOMGIMo  Lsbdgwo  yoero), 0lY SO MIOO30
3990996900l (BEGHMOO0MGOMEO 30Ol 35bs) bodxDg. 0MHSBOEPOOL IMbobargmdols
45%-b  dogfimgds BGHMOOMGdMo  bsbdgwo figsero, bmeom  3dowol  3sbEgdols
w3930 gLmds (90%), GMmIglsg Imbsbegmds 0ygbgdl, BGHMOOMdos (Cury et al.,
2004).

3GH™O0L 36033690mds 39M09LW0 535©JOOL 360939630580 93609MWS©
OLBGHMOIOME  BogBL  HomBMoygbl, ®™MBEs, ©Egol  dymIsmgmdom  sligag
9m03m3905 33093900, HMIGd03 5ILEHMYIIE Lofobssmdgyml.

dombgogs  0dols, @3 Lsbdgwo  fywol  FEHMOMOMGdS s FoLD
05393006930 IPIJOIOMO MY L)oMYMBOMO FJJRJI0 39O 935 JOLMO
©S BNmOHMDMb  JodoOmgdsdo  Lom3Mbgbg  FgBHos  0bBHIOILOL  Logsbos
993609690030, bl oEIMsGIMSToE IM93eoE FM03Mm39ds sbowro 33eg3900
50b0dbE  LH30MbMIb 39300Mgdom. o3 F9gbgds  JowEowdol  3mbiEbEHMogools
39BLsBEZMLL Lodge figoerdo o b0 dBMEEOL 293w gbsls 39MOgleo 935 JdOL
909000b5M9Md5B9, JoMHOMI©O 54396} gd0 98 9By dmoEsgl 1970-80-056 {engdl.

0935 0453 39w 30do, OHMYMOE ITMY300JOJ0 Jgdgb@o 6 BoaMOOMIdL
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39bobogds 3536098056 ghHmo Hgwol LobolGol §398. s3sLMsb, oEIMSGHVIOWS©
3bMdo0s, MM 35¢Eowdol  39M0M3OMEIJGHMOMo  394sboBdo oMM
396306HMdgdMmos BgMfyzdo sOLYGdMEO s Eodom, MMIgWoE FIMEs 0doby M®I
0300m6  MIMom©  dmbsfowgmdl  ©93069M00BsEool  3BMmigldo,  STLMSB,
39653003901 BgMfiyzdo sMLYdIMWO FEHMMOL 3Mmb3EIBEHMIEO0L BOILLE, BOE Mo30l
dbcmog 51939 3065306 393906305 300¢ob 352560 Jumzogdols
9306965¢00Bs305Lmsb (Vogel GL, et al.,2006).

SBOH®s Bb350sLb3oMmds, MMAgEog sOLYdMOL MsbsdgM™3zg BEHMISGHMEWMY05d0
Loldgero  Pgeol  FobgGocy®o  890500396mdol  gogwgbsby  JoMoglvem
Q055350095LmMsb  F0FsMMqd5d0,  Aobesm ol doMomoo  dobgbo, M™IgEoy
LO@MIZWOEO g™ B39bL  Boge  BoBHIMPOMWO  930YFOMWMAONOO  33¢0930L
52930509051, 535D, Fobgszs 0doly, MM LogoMmzgeEmdo  BoEIMYOMEO
33093990  39M09LME0 99350 gd0LS Y dolo  9BHOMEMPOMMO  BoJGHMMGOOL
00096¢08030M00L6 Jobbom UBs3dom@ IM35MOEbM3sb0s, XIO 3093 9O  sGOL
dgLPogwowo Lobdger (goewdo sMLgdMo  FEHMOOLs s 39w E0Ydol  2o3egbs
Q55350900L 293039 gd5Dg JoMIE 3t3E5305d0. 33¢0g35L LyobEIMGLML bob ol
5399303, ®md Georgian water and Power-ol dmbs399980m, mdoeobl Lslidgeo fysero
909hm@gds Lo  Lbgoolbgs  bgmdosb, MMIgwmsE, OMamOE  dmbs39dgdols
LAHOGOLAHOIMOO  ©FMTs3900L  T9gIRO©  S0IMBBEs,  gosBbosm  Lbgoolibgs
90b9gMomEmo 99850 9bemds.

B39bL 8096 BoEM9dME0 93000)F0MWMP0IMH0 3390308 JJOIROP IPO0DS,
MOmd  0mdoErolol  dsbd@sdom  12-15 {erol  dsgdzms  3mbGHobagb@do  3sGoglvmwro
Q99350JO0L 293039 gds  Lsdom© 89500396y 89,3%-b, bmerm  Lydem
06@9bbogmds 335 0bgdbol dobgwzom ogm 3.7 = 2.1. 35M0gLbol 0bEgblogmdols
390m3obOl  IILGHMOS, MM MIgBgbo  fowo  TmEoMmEs 39Ol
©H0sbYdgdby (3)_77.6%, ©@ods9boe 300ms 3OM3gbGHMds 0oym 86.6%-U, bmerm
50m9d 3d0wms 3MM396GHMdS 89509605_57.9%-b. Ldglol dobgz00 3sGoglvyero
Q953500930L 493039 gdols s 0b6FgbLOgMdOL  Fglfogerolisl  oER0bws, ™A
Q553500930 29363909 MHMYME 3 IEIOOMO0MO, S15939 F5FOMDBOMO gglols do3939d30
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00mJdol 39650560 0gm @S LJgboms Mol BodobBozmeMow 860d3zbgwmzsbo Lbgomds
56 oxg0dLoMgdms (P>0,05). 330930l 9MHm-96M00 JoBIBL g3y FoMImoygbs sbszol
3930960 Jglfoges 3560090 H535JOOL gob30m50GdBY. sSL53MIMOZ30 X FIBJOOL
996B935L LOxMIzwWs© gm AbMBEom XbI330L MEYIBOBIEGOOL M93mIgbrsiogdo,
OMAol msbsbdsog, 12 fiemols sbs3mdMHO30 XaMBO  Y39wsHg 0bxzMOIs30Wwo
39009 O 59350 JI0L 39303990 MZoEBEBOOLOm, beagnm 15 ferol sbs3MmdMO3z0

XAIBO  30I3 NBOM  ©BdxINIOI F9IRJOL AL, 306506 339 Lobgbgs

9008030 0563003, S153MOM030 X AIRJOOL JobxE300 H535IOOL 293 EFILGOOLS
5 06@396L0gMdol Fglfogerolsls 2odmgzeobos, M®A 12 forol sbogmd®mog Xxyzdo

Q55350090L 3530399053 Fgoa0bs 90.1%, bmwm 06@9bLogmdsd 5.5. 15 {iewols
3b53MIM03 X 2RO 2odMm33 g0 3M3)o300l 88,3%-U 509bodbgdms 3sM0glvwo
Q55350090, 0639bLogmMdol 35B3969d9wo0 30 oym 4,31. 12 farol sbs3MmdMm03 X330
Q593509d0L  203M3gergds 15 ol sbo3mdMmo3  X3MRMb  8gatmgdom
LEGSGHOLE03WM© 36033690 M356 LbgoMmdL 56 53w 9bL (P<0,05).

000olbol  M50mbgdoll dobgO30m 935 JOOL 3930390l  FqlfogErolsl,
50bMmBbY, MM 356090 ©H535JOOL 3930 (39IWGds 3539-BOdMMI™L GsombTo
395003965 86.5%-U, 0lLsbo-Lodam®mol Ms0mbdo_89%, bmwm awsbo-b5ds¢sg30L
50mbdo_90.8%. 553500900l 293039 gdol  ABGOZ  3539-LBdMODIWML  Msombo
96003690m3bo  goblbgoggds  0lLvbo-Lodgm®ols s  AWIBO-bsdsesg30L
50mbobgsb (P=0.000), bmem olLobo-bsdym®mol Moombls s gersbo-bsdsgrsgzols
50mbL ol Bbgomds 39Mm0glol 493039 gdol IbM0og LEIGHOLEGH03MMs© Lobom
Lbgomds 56 sxgodulomEs (P=0.084).

33w930L doMomo@ FJobsbl sbgzg HoMdmoaqbs Mdowoliols Lsbdgwo Fywols
90b9gMomEmo 89950396 mdol Igbfogams. Moombgdol dobgwozom Loldgeo Hywols
39056989005l YOS, MM 3539-LSONODIWML M50Mmbo  OLBBO-BsdymEOls o
3 5b0-bsdsenogg3z0l 50mboLASO LEHOGOLEHOIMMO© 360083690 mgbso

39bLbge3wgdMmEs  Lobdger figsewdo GMAMOE BG™MoL (p=0,03), sbg3g JowEomdol
990500396mdom  (p=0.009), bmgom  obsbo-LsdymGols s  AwIb0-65d5¢s930L
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Loldgeo figoemo MmamOE3 BEMOoL (p=0.56), 1939 3Jow0dol F9dsygbermdom
(p=0.093) 36033690356 LbgMdL 56 93w 9bs.

B99mombodbme 33¢935L Lo®mdzws igEMm dgboderm 3530060l SOBYIMDS
39009 53500 S Lobdgo fiyeols dobgMowrme T9dsgberMmdsl FmeMob.
535bm9b, 33e930L 9OM-9H® JOMHOMI® VOMYOMJOSE FJ30d0s Asb30boM® ol
39430, M 330g35d0 dmbsfoerg 35303900 39006 3393590 TJmbsfogrgmdols
3960m59©Y, 3bBM3MOMdEBI6 ghmls ©s 08539 Mgaombdo, Go3 0dsL 60dbsgL, MH™I
9090™©9dM©s0 9OHMO0 s 03039 9995096 Mmdol Lsbdgwo fgsewo GmamM3 Loberdo,
31939 Lgmesdo. Lsbdgwo {gwol Fobg®moeMo F9dsa9bemdols dgbfiogerols 909
d0Bbo  ©I30LIbLYI  BMPMOEF  BEHMMOL,  SbY3g 3o Eodol  3mbEabEGHMsEool
B9393w9bol  Jglfogms  39M0glMo 9350 YOOL 49630909 dsDY. 39009l
Q553509055 s LObdg (goedo FEHMMOL 3mb3EIbEGHME0SL GOl M3w93MMHgES30MmO
©59M 3000909905 B0JLOMS, M3 035l Bodbsgl, GMI Loldge fgsedo FEHMEMOL
306396@G®s300L 5EH900L 335¢0M5BY 3900 935 JIOL 2o36EIE0S I3060YdS
(r=-0,231; p=0.000), 5b939 399 3MMYS30OO 35380600 EsxOJLOMES LoELdgwr Hgserdo
3930930l 3mb396EGMSE0Ls s 39M0GLYIEY H535YOSL FmGol (r=-0,232; p=0.000).
Loldge  Pgodo  gGHMO®oL  3mbi3gbBH®O300L  393egbs  39M0guIEY 893500 9dDY
39bobogds, HMamOE LG 3MOgsEos (R?=0.044), 649 Fs6bo 0dobs, M@ Lobidgen
Dgo8o  s6OLgdIMWo  FEHMOOL  3m6396GHME0s  2o3gbsl  sbgbl  3oMoglmem
Q553500905Dg 9OOL ssbMmgdom 9% 100%-@sb. bogom 35¢30m80L 3MbEgbEMmEosLS
5 39M09LM 5350l FMEOL_slg3g LMLEGHO, MMIES BEAHMOME Fgsmgdom
dogMo 3mOHIs30IM0 39300600 osxojlotms (R?=0.587), s6v9 53 99dmbggzsdo dsblo
0dols, MHmd Lobdger Hgoedo sOLYIMEO  35¢30ToL  3mBEIBEGHME0s  39380MT0s
390090 55350 JOOL gob300569dLMD 0OBMYdS 9%-sb 36%-3y.

39009LMWO 5350 JOOL  FMEEH0YGHOMXMAO0MOO 396906  Q5dMIObsGY,
B39b0 330930l B0BIBL SBY39 HomIMIEYIBWS 35M0GLICPO 935 JIOL JEHOMEMAO0YIOO
39dBHMOIO0L  0IbEHOBOE0MGds.  50b0dbMols  doBbom,  33¢ng35do  Jmbsfiogng
000Mgds 3060m369058 Jgoglcm  30mbgzs60, MHMIGEoE dMmo(393s  0bBMMTS305L
3030960 Bm®Igools s 33990l bobosmol  Tgbobgd. 30409696  bmMHIgdTo
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39900056900 ogm  0bxgmOTsgos  300egdol  asdmbgbgzol  LobdoMob,
LAHMASGHMWMAML  30P0@0LS O FBEHMOOMGOMEO 3000l 35LGHOL  FMbIsGgdols
dgLobgd. bemgm 339000 boliosmo 8mo393s 33900l Mo30Mbol, GH3dowgmeols s Mol
36MM©OYJBHoolb  dmbdomgdol, sbgzg NaF-ob  GodwgBgdol  as9mygbgdol  Iglobgd
0b6x3m®3o300L.  963939-300b35MF0  sOBYOMO 33009 JOOL  Tglobgd  0bxzmMTszool
UBEAOGHOLAH03MOO FMT3900LSL RO, MMI B0 dOL godmbgbgzols Lobdomy,
MMamO3  BodBHMOO0, 39M09LMWO  ©H535JOOL 20630050905 Bg  BBOEGOLEH03MMS©
9600369c0™m356 253cgbsls o6 obgbl (r=0.14; p=0.612), bmwm yzgws BbZs (33¢000,
MOMaMO035s 339006 Lobdomg (r=0.103; p=0.001), G3zdowgmeol (r=0.117; p=0.000),
6sbdomfgwgdol (r=0.228; p=0.000), Gdol 36m©MJ@Jdol dmbdstrgdol bobdotg (r=0.084;
p=0.002), 30030 LEHMIsGHMEMamsb (r=-0.098; p=0.000), NaF-ol &sdwgEgoobs (r=-
0.075; p=0.005) ©> GAHMOOOYPWWO JBool  3BGOL  @odmygbgds  (r=-0.063;
p=0.018)_96038369c0m356 2530965L sbgbl 39M0glber 89350 GdsDY.

396536900 20 ferol 3sbdoeBg  Log@dbmdms d9odhbgzs  3oMogmLero
553590l d993069%0L  BH9bgb3os, ®MPE3s, 08 3mb3Mg@Mwo  Jobybol
0©96G0x8030M90s,  Mog 03936 s©0bodbME  (3300EIgdSL,  Bs3Fom©  BOYIC0S
0939690 39:3609M900LmM30L. 333039000 FgOE0bS SLEMJOL, HMI FEHMOOL
WM3s™ds  Imbdomgdsd 3000l 35BEJOOL,  BHOdWYBHIOOLS O 33WO3IS30MO
39gdol  Lsboo  3603369m3zsb0 GO 0ms3sTs  39MOGLMIMO 95350 JdOL
36939630590 (Jenkins GN, 1985; Hargreaves JA, et al, 1983). sco®gmer 9¢e3b9
390090 553500900l 993060900l 40-70% (1970-056 {iergdsdg) 3938060905 3936
Lbgoolbgs §399565d0 LolAgero Fywol EHMMoMgdol Bog@b (Murray JJ, 1991; Newbrun
E, 1989).

B30bL  Boge  BoBHoGdMo 339308 8993990  dgLsdsdobmdsdo  dmols
5659900M™m39  d93b0gMgdol  AMsgsemo  33¢0g30L  F9geb, MMIwol  Imdogds3
d9L5dgd9E0 Aobs LYIYEOE0bM Fg36096M9d0L Olgm d5HYODY, MmamGoEss PubMed,
Medscape, Cochrane.

33193990l 306390 LYMos, MGMIJoi3 3930060 ds  Loldgero  fyarol
BGHMO0M00L  ©OEId0m  FJIRJOL  39MOJUME 935 JOSBMID  F0ToMINYdITO
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056000905 1943 jeroom (Deatherage CS, et al., 1943). 9sb 990009y 9596530 33C0g3o
BoGo®@d 50b0dbmemo JodsMrmemgdom, MHMIGEms J9JOIROWI3 ©IPILEHVIMES, BT
39009LMWO  E5535QYO0L 3930 (39Wgds  FMbIbgMdol 03  bsfoedo,  MHMIgEog
9m0obdsms BEHMO0MYOME Lobdger Yol F930EGOI0M IBIWOS HMOREMOOMYOMWO
LobAgEo fiyerols AmIbIsMYdgdMB TgEsMgdom.

2007 §gools, Griffin-olls s  65533HMEOO0L  Foge, 53T-U  O9350JOIMS
3MmbGHOMEOols @ 30m9396300L  9OMm3bM  396@GHG™MB  ghmo,  Avdmg39ybeos
909mboggomo  bolosmol  LGHG0S  BEHMOOL  bGH03M0gME  9539dGHMOMBILSD
5393d06gdom (Griffin SO, et al., 2007). 09 330039006, OMIGOOE 53059MBOEIOS
©90M50b0dbme  Asbbogsdo  Bo®INIEMOol 300G JM0dL, MdgBHguds  BomsbTs
QOOEILAGHMED, O™ LLlAgEo  fywol  BBHMM0Mgds 3608369 m3zbs  5830MYAL
39M09LvE0 553500900l 2530 (3ggdol dobgz9bgdgwls (P<0.001).

2008 §gerl Gregory Mahoney-U 9096 s3UEGHMo0580 Bo@OM©S 3300939, MHMIOL
d0BbLYE PomBMoygbs LolAge fgserdo sGBYOO BEHMMOL BYyo3wgbol Tglfogens
39090 ©9935JO0L  A93M(39egdsDg (Mahoney G, et al, 2008). 33wg35d0
9mb5Hogmdsl 009ds  LdMPom 5ROl sMHIJmbg 17-56 (ersdg sbo3ol 876 oMo,
OMIGmS  JsloGoE0MGds  dmbEs MmMb  353)JMM0s©, 0dols dobgzom, mv
BAHMOOL Mo MHomEbmdol 899339 LELIgE gl Imobdsmbgb olbobo, msg0sbmo
3b™36M900L Fsbdow by Logbmg®mgdgwo syowol dobggom: 10%, 10%-50%, 50%-90%,
90% s d9@0. 890929035 563965, MM 3560090 O535QIOOL 2530 EIXYdS 24%-0m
Bo3argdos 08  3539aMmE05d0, MHMIAgdo3 dmobdoMEbgb Loldger  Hgowl BEHMMOL
39933 mdom 50%-bg d9@0. 33930l JoMOMIEO sOBO IEYMI>MGMAL 0dsd0, GMJ
390090 935 JOS OMDBOPITMI0IIM  353dGTos Lolidger (gowdo gFEHMEMOL
50bMdLmSD, o3 sLg3y WIILGHMM©S  B3xbL  FogH  MdoEroLOL LMol
dmbfogegoms Bsd Lbgoolbgs 39393Mm©0530 (BGHMMOL bbgsslbgs  899339wmdol
L5390 Fyeols ImTbsMGOIEMs FMOOL) hoE MG 33¢09300.

B39bL B0ge BoBHIMGOME0 33eg35 @S FJogdmeEo 8909300 dgLodsdolMdST0s
Indian Journal Dental Research-ob 2003 {jcoob U@o@0slmsb, Gmdgaos gbgds 3ooglvmewo

Q553500930L 353039905l S ol 3MOGEoE0sL Lolidge fysedo sGLYdIMWO BEHMEOOL
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306396@G®5305Lmsb. 33¢0935 BoGots 0bmgmol 12 bmagedo, 115330930 30330
990390051128 i3m0l Imbfogarolysb (12-154F), Mmdwgdoi dmobdstbgb Lolidgur

099l BEHMMOL 45BLb3s390Mwo 3Mbi3gbGH®ms300m (Acharya S, et al.,2003). 33w930L
09092900000 LGOS,  OMI  39MOJLMEEO  99390JOOL o339 gds
960083690mgbs 330Mmgds Lsbdger Hgserdo FEHMMOL 3mb3gbGHME00L o dslomsb
9O, 56 35600910 935S YOMYMR0m 3530060T0s BEHMMOL 3Mmb3EabEHMsEo0L
953)905bmsb. B39l FogM Bodocmgdriemo 33930l 99w9a9®, ®Mmdgeros 1939 ImO(393©d
153300930 3035300l 12-15Geol sBs3MdMm03 XAMBL S 90bodbME 3mbEH0YIbEL
31939 909hmgdMm©s LOELIgEo figsero BEHMMOL goblbgeggdmwo 3mbiagbEHMogoom,
SQIBEGHMOOL  39M0gLMIE0 9935900l 89930M9gdol  B9bgbzosl  BGH™M®ol
306396@9300L BOIELMOL FodsMrmgdsT0.

3530L3obdo,  LobIge  fysewdo  FGHMMOL  M3GH0ToMMmO  3Mbi396GH®SE00L
396LBO3MOL  BoBbom,  Bs@IM©s  9g30IBoMEMAOMHO 3300935,  MmIgedos
dmbsfoergmds doowm 1020-5 bzmeols ImLHogwrgd 12 ferol sbozmdMog xawndo (Khan
AA, et al, 2004). gGmOolL 3mb3EabE®30, G®MIOL OHMLE IR0JLOMEs J5MHOYLOL
439e5D9 b530qd0 99dmbg3s, 95003960 0,35dp/-80. 585096, 50bodbmo 330930l
doMHomMO©0 890980, OMIgeoa dgLsdsdolbmdsdos B39l doge BoEe®mgdmwo 33¢g30L
0909200506, 9MdsMgmdL 99309ad0: 395M0gLIO  O935CIOOL  A93M(3JIGds MDBY-
©59M 300090 3538060305 Lslidge fgsedo BEHMMOL 3mb3gbG®MS30oLMSb, 5699 BEHMOO
3063965300l BOOILMID JOMOE, O535IOOL  293MEIXYdS FEFOMEYdS. 0039
LGOS B39BL F0gH dOEIOLOL MBOMBMITMMHOLO T9EIMGOYBOLIL WI9350 JdOL
393M39gdols s Lalidgeo fyeol 8905 9bemdols dobggom, 39MIm: 3539-
LOdMODOMl  M50mbdo, Lossg Lobdgwo gowo FgoEegzs FAHMOL  ©BsORYL
500mbg3msb  Fgotmgdom  domoero  3mbigbdMogooom  (0,120y/),  ©@sx30JLOM@Y
Q©553500930L  F9Mgo0m ©dswo 3sB39690wo  (86,5%). FEHMOOL 3mbizgbEHMogool
390306Mg05LMIb JOMOE 935JIOL 2o3M(39egd5T 035E)S, O3 M0Mmbgdols dobgwzom
3900565f0ws 899092b506M5: 0Lob0-LsdgymMOl Gs0mbols dmbobergmdsdo, H™IgEros
9mobdoGms LG  Fyomlb  BEHMOOL  3mbagbGHMsgoom  0,099y/w,  JsMoglvero
Q553005930L 25303909058 Jgoa0bs 89%, bmwm gsbo-bodsersgzol Gsombdo
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390090 530S 50960369dM©s b3Meol ImLHogwrgms 90,8%-, d580b Mrgbos
50b08bmo Mo0mbols Lslidgero fysero AoxgmIdMIo oym GBGHMMOL 3maEbgB®sEoom
0,083y/a.

BAHMO0LYSL 49bLb3s3900m, LELTg fysendo sOLYIMWO 35¢ (300, OMYME 3
3900M360ME9JAHMOMo 35639008  Tgbobgd,  bsdgM™M3g WO GIOIGHMOIEO
9mbs399900 IFoG0s. 3003900 (36Mmd9d0, HMIGEoE 939300 gds Lolidge gserdo
3OL9dME0 35e30aL, OHMymeE Lobogmabemo 3608369em356 gargdgb@, do50gMH©s
1940 §onbl, 29Mdsbgwo byE®ogomemaol, R. Hauschka-li dog®. bmasos, Lobdgen
fgodo s6OLIRdNWwo JoeEordo HMIMOE 3dW3Y ©IMYI0EIBIwo Jrgdgbdo, 6
3obobogds  ©@s 030  299M0569dMos  Fogbodmsb  ghms  fiyxol  LoboliEol
956396900l 4393. fyeol LoboliEGol as3egbols gbfagars xsbdMMYEMdol bserolbBy
©50{gm 1950-056 Hergddo s 3060390 930@GIOMEMPOMMO 3393900, GTJWOE3
Bo@oMs  50b0dbo 085O gd0m  053mb0sd0, SILEHWMGdES bolEo ywol
dmdbdsmgdgwms  1033O0sbMdol  dopow mbgl  39MgOIMHMZILIMEMOO
553500909000 (0683563 0) (Kobayashi, 1957).

1987 §gwbl, Sklayar-obs s 096s533HMMgd0ol dog  Bodo®gdmwo  33erg3oL
Lo3dz9e b IILEWOIOME 0dbs, MM Lolidge ysedo 3o Eodobs s dsabowydols
95000 3m639BHBMSE0s  5930690L 390090 9939 JOOLS O 39MMEMBEOL
55350090900l 25630050900L GOLIL F500bs3 30, OMES BEMMOL 99339 Mds 00539
Lolidger Pgoendo, odsenos (Sklayar et al., 1987). s0b0odbmero 9909aq00 99glodsdgds
B39bL doge Jomgdme 9oL, 39MIM®, 35MHOILYICNO HS35JOOLS S 3o 30wYdols
306396300l 30MHgas30mMo  393006MH0L  Tgufagerolsl oyobos, Mmd Lolidgen
D9odo 35wE0wdol 3mbEgbEHMogool F5@gdol 335EMdsBY J9MOIBMEIO 9350 JdOL
3936390905 930609d5 9%-sb 36%-3¢Y.

0l939 MmO 3 670083096 BoJEL M6 SBEs3L 5EOBIIBHOE, J9BLIIMMIGOYdOM 30
39000306580 MmOX IO MO0 1IgGEHILHOWS 9O SMOL MmmMbo, MbsdgEM™3g 33¢g3900

B39bL o9 Bodomgdnemo 33¢0g30L Lohoboswdgam 89w9gagdLsg ©gd9b. ™3, 9939
90bs 535853 ™, QoLmM350olH0bgdg0s 15830 BOJBHO S 30OMBS, MO3 33930l
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3909290D9 ME30Mdge 453w gbsl 9BIbL o MHMIGEMS 2odMOLMBOMS3 TJOIEGdS
50bLbSL 39bsdgMMz9MdOL 39300 33¢930L 49blb3939dMmEo F9w9o.

59bmgd00m 70 ool §ob, HmEs BEHMMO 300300 s93GJL LEBMYSMJOIM03
Lolidge  Hgols  39M09LMEP0 9350 JO0L 3693963008 B0Bbom, 03 OMOLMZ0L
BGHMO0O0M0  LoLIGEo  §Yseo  OBWIm  FEHMOOL  IFsEgoomo  dofjmgdols
900509O0 igoOm. 9ol damdsmgmdom, Jbmzom Jmbobergmdol ssbermgdom
56% 0©gdL FEHMOH0MGdIML Loldge §ysel (US Public Health Service, 1993), go®qs

500Ly, 9339 BIODOMEOS  393MEIWIOMNE0  BEHMOOMGOMEO  3000oL  3sLE9d0U,
33035309960 29 gd0LS S BEHMEMOL J9033900 3HodgBHJO0L 49dMmYggbgds. 5oLmab, ol

1533990 3MMIGH0, OHMIGEUsE Fmbobegmds 094gbgdl ymzgwo®owm®mo 339d0Lm30U,
©59M)30009dWs© 030D, 3bMzOMdI6 0y M5 obobo GEHMOOMGOMOo Bslidgwo

Pgamol  8dmbg  ©9a0mbgddo, msogol TbMog sbgzg T9o3o3L  BEHMEMOL  go6339w)w
omEabmdsl  (Clovis J, et al, 1988; Burt BA, et al, 1992). gymg39gwo39
B99050603690sb  godmdobscry, dmbadM0305 MsbsdgEMM3g 306MHMddT0 MG
dbgeros Lobdger fyoedo sOLYMWO FAHMMOL 30MEI30M0 93538060905  35MOgLwE
Q55359OLMb, vy 2530m350lHobgdm  0dsLog, MMA  39M0oglo  [omBmoygbl
3MEGH09GHOMELMA0MYE 93500 )0U.

50b0dbE IMBsBMGdL glooggds 2013 Hgarl 0bmgmdo, Kiran Kumar Dandi-
obs @s dobo 3Mgygdol Boge Bo@9M9dMo 930YITOMEMYOMEMmO 3300935, MMIgWos
90LsbMMgdMEs  39M0gLOLS O BWNMOMDBOL  2o3MEgEgdoL  glfogesl 12 Harols
3b53MIM03 XaRdo. Bs33g30  3M3o3E0s LYLAGE Hgol MYdMEMdPS FBEHMEMOL
Lbgoolibgs 3mb3EgbEGHMog00m. 33¢0930L 890939000 IILEWIMS, MOMA BEMEOMDOL
393039 gd5%Hg LoLIger figoewdo F9dsgzsoo BEHMOO LEIGHOLEH03MMs© 603369 ™356
39309bsl  9bgbl, bmm 395Gl 59350 dLMSE  FodsMrMgdsdo  S©bodbmwo
9563960 3603369 m Gl 1535dmdL (Dandi K.K., 2013).

Lolidge figoedo FEHMOOL 3MbE9bEHMIE00L BOILMID SLm0MYdMEs L3merol

dmbfogwgoms 3mbE096Gd0 BermmOH™BoL 3MM39bGHMEo DM, bmwm JsGoglbremo
Q553500930L 453039 9d5Dg BgIMsb0odbML gogewgbs 56 dmmbgbos_sbgmo dgwgao
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500 2003 Hgwb, 06 dgmdo 12-14 {eoob sbo3mdMoz0 xamx3ol 278 dmbfsgzaroboysb

9990096 X 2953d0 Bo@oM9dmeo 3300930l 999 (Ermis RB, et al., 2003).
Steven A dairS-ob  dog®, 1999 {igewl  933-do, xmOXool  IEHoBETdo
396bMM 309 gdo 3309300 Lyxdz9W DBy, HMIGEoE JoBbs OLsbsgs JoMOglmeEo

Q953500930L S BMOMDBOL og3M39egdol TgbHogarsl, oAb, MH®AI Lolidge
09odo sOLYdIMo FEHMMOL 3mb3abEGHMs30s 3603369 Mm396  gogwgbsls 96  sbgbl

390090l 296300000905Bg. 1533930  3M3MEs3ool oL bsfowo,  MMIWwgdos
9mobdombab  fyoml  gGHmOoL  3mb3gb@Msgoom  0,1-0,20y/w-80  35609LvE0
Q055350090L 35303900l dbGO03 600369 Mm3bs 96 goblibgozgdmbgb  0d
306302963 0Lyob, HMIgdoi dmobdotrbgb Lolidgwr Fyswlb BEMmMOL 3mb639bEMsgoom
0,5-1,209p/¢-80 (AdairS, 1990).

MmamO3 339 930b0dbgm, Loldge (gowdo  sOLYdMEEO  35e30MToby @
39009 ©59350JOLMD Jobo 3MMGEs3Eool Tgbobgd oYM OGHMOMEro dmbs3gdgdo
930695. 306500056  3oewE0omdol  dofimgds  MEYBOBIOLMZOL VoGO  bm®Iol
36 gddo doMO0MOEI® bgds 1533980Ls s 1533900 HToBHJIOL LodMsEgdom,
31939 M0y 99000b3939930 5RO MOM030 LobomyE, MobsdgMmag 3936096Mqds 5MsG
03393l LoLIger  figoewdo  sOLYOMEPO  J9E0wdol  3MBEIBEGHMSE0OL  493wgbLl
39009LMo 935Gl 393039 gdLMID  B0TMMGdsTFo.  s0bodbmwo M3l
L5g3MIZOdE gOHMOL FbEMOZ, IMbs370900L LodHoMgl 58 3MMbom, beaerm dgmMgl AbGog
B39bL 06@96MgLL, 300093 GOPBYW 259MY3933¢05 5©0b0TBMEO Lszombo.

B39bo 33930l 30093 9O 36083690356 FoDsblL FoMdmowygbs slvzols s
UJgbol  a93egbols  Fglfogers  39MOILME 8939 JILMD  B0ToMMYdsT0.  OMYME3
30@gdwo  99©YaIB0D  IELGNOWS,  FOOILYWO  35PIOOL  3IZOFIW DS
bbgo@slbgs sBs3do LEsEHOLE03MMs© 360d369EM356 Lb3oMmdL 56 §35d¢g3L, 1939 96
©5530JL0MGOIMWs  BEBSGHOLEBH0ZMOs© 860336 mgsbo  Lbgsmds  Ldglbol dobgwozom
390090 953500 00L 453039900l AbEMOZ. 936090 33¢93900 S©bOTBM
1530bMOB ©39300MgdOM B3ToME FMOZ5OOEHMZs60..

WOAIOIGHMOMIO© IGO0, MM SLo3ol  FoBYdsLmsb  gHmo,
39009LMIWO 953500900l 493039 gds3 0BM©Ids (VanWyk C, et al,, 2010; Hansa K. et

78



al., 2015). B30bL  FogH  BoBHIMOMO 330093000 30 dLO3MdMHOZ X amRq0do
96003690M3560 goblbgsggds s9350gd0L gogMgegdols IbMH0Z 96 IBOJLOMGdIMS.
12 §eol sbomd®m03 X3RO 535000l 3OM39bEGMEo 8583969090 Fgoaqbs
90.1%, beagnm 15 {eoobls sbs3md6M03 xan3do_86.3%.

9009MOMd0m0 bdgbo Ls3Tom© LYbLOEHOMMOS 35MOgLMYWO H5350OOL JodsO ™
953600000 bggloligsb asblbzsg900m, 50bodbmeo s0blbgds 0dom, G dgOHMdOMO
bdgbol  Ho@BMIoPqbegddo  3dogdol  SIMFGS  TgEomgdom v bogds s
d9L50580L5, 39M0MABME oMgdmdo om0 YM369d0L bsbaMI03Mds3 0BOYdS,
535bm9b, 8gOMd0m UBgglido dgEos Gsbbo 3390500 FmMOL FMogdo sdsEHIOOMO
1533900l doEgdol. 3093 9O JoHYHo Mol dEgOMdIOM LJgdo BOHPOL JoM0glvEo
Q55350930L 296300560930l MHOLZL sGOL MOLWMWMdS s ToLMsb ©H353306MdMEO
306HIMbmeo obdsesblo (Lukacs JR, et al., 2006). B3gbb doge Bo@sMgdmeo 33e0g30L
390929000 UBggloms JmEOL Bbgsmds 35M0ILBME0 935JOOL 25360 EJE o0l FbM0g 56
5530JL0MGOIMWS, B3 Tgbodergdgeros s0blbsl odom, Gmd 12-15 {ierol 3gMomo
15395MO  9655dBH0M0s 3MOIMBMWO 33000 g0gd0L  MZoLIBOOBOm, o3 O30l
dbcm03 3065306 353006005 H53500J00L 49630M56MdLSD.

396M09LvE0 53500900l  3mB3 gL GBHOMEMA00D gdmE0baty, B39bo
33w930L 300093 96 F0BIBL oMM F0DBIBMB ghmo, sBg3g PoMdmoygbws 0d
3o0mdf3930 F0BgHBgdoL 0IBEGHOROE0MGdS, MHMIgdo3 gloderms 35330630 0943696
390090 55350 JI0L 3963056MBLMSD O 5BOTEMWO BoBHMEMGOOL JMOgs300l
d9LHogs 39009LMB 0o gdsdo. 33c0g3580 dmbsfioerg 3oGmgdol dogH Tg3LgdIEo
963939-300b3560900L  LEAHIGHOLGHOIMMO  ©sFwYds39d0l  T9dgy  OA0bS, ™I
300gdol  aodmbgbgol  LobdoMmg, OMAMOE BoIBHMMO,  39MHOJLYIO 93500 JOOL
39630056905%9  LEGHOGHOLEAHOIMMO®E 360T369EM356 493Gl 56 sbYbs, bmerm bgs
g439ws  ©@boMBgbo  BoJBHM™MO,  OHMaMOOEss  33900L  LobdoMy,  3H300gIEOb,
bobdoGfgwgdol, GOl  3OHMmMIBHJOol  FmbdsMgdol  LobdoMy,  30BoGo
LEAHMASGHM@MYMB, NaF-ol  FHo0gBHgdolbs @ BEGHMOOMOIOMEo  3dowol  3sLEHoL

3990y9gb9ds_060036900mM356 go3egbsls $bgbs 396M0glvIen 9350 JdDY.
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BGHMO0M0M0 33000l 35bEHJOol 49dmygbgds 439wsBg #o3M(39gdMWO
56599000™M39 G90MEOS  39MO0JLMIE 5535 JOSLMD  dMIMEsdo, 306506  0go
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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
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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 Gld-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/1, 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
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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 GId-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 Gld-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 GIld-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 GId-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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