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dqbogoemo

36mdemgdol ofhnommds

doybgoogoe 0dals, M3 30Goglnmo  ©o3000980L  ©dmBgbob  wydy
Lo 3mB98g dghos gobyemo, 0go ®ydry dghemmy® 3Gmdemgdoce GRgds 0obodgrtmgy
dbmagemoml  gobgomstgdymme o gobgomotgdse  d39ybgdol  LoBmgomgdtrage
$96005(330L Loggerendo.

396090 gemobogde bmagemom dmbobemgmdol 80%-3o (Vieira AR. et al., 2008).

603330)0 obosao 080 0003@860 838@088 8036)88@863@ démﬁosn@ QOOsOQSBOQ,

(Report of the Surgeon General, 2000; cited in Donahue Jay G., et al 2005).

3900l 3560gb0 gl 560l e 39080 3mcemzeYH0 Iz, Byl
geo0bogds 3d0emols 53860l g8coga. 030 B08e0btogmdl gBocmal Bogsten Juegaemgol
©9806965am083(30000 0> 3980ae30 Jotaglymo b Bsdmyommadgdom. 3eaglnmo
©0935000b  I0:m3g6g830 Bmogatho sgomo 1doogh  3o6omagbnm  303GmdgRl,
Geadamgdoyy 65bB06Bymgdol 53g8gbRhoe0l 3gmgaec Jdocmol Brsdo®Bdy sELgdnm
Boogddo Bo63mgBBosk 5dgBgegal. gl 3960l 3690 0Bgggl Jdocmols Bobsbgerol Bgoge-
BI0™g960  BoobolBrmemdol  ootmggzel, Gob  dgrgaorey  Bosbogds  B06bdeol
co6rgobgmo Botytoglo, Lodeoeme 39830 30 Bot3mogdghs 0g80bgeoemadopgool 3960
(Boposcxuii E.B, 2003).

360glgemo 0035030l Bot8mBmdol Bgbobgd 08msgoogg Brsgammo mget0s
od6>  BgByBoggdemo, GmBgmms Gopgbgl Bogzorgbgdmes Jodoné-3stsBotygmo ©d
308036-goB0yth0  cgetrogdo. by Bmagosbgloom 30 0wgbROOEGme 0o
Sreptococus Mutans, Gegmé|; @o9g350g30b dathacaon go8mdBgggo (ITA Jleyc, 2007).

ro6oB8gotocngg BmboBgds  3oGoglnymo  Eosgaegdel  ghocemgeol  3glisbgd
596m006gL gggams 08 Logothonem  obz-o3oghel, EGmBgamboy  3gbsdmgdgamos
339060  3Joobogh  @oogoogiol  gebgomotrgdolmsh.  3eogbname  sgacogiel

33@@086000@0080030 3503363@«)3060 °030CM0 3$oéo3b Bod@géon@ oGogoBoégbobo (S.



Mutans) o 3960mg96360 bo33980L b3ot dmbdotgdol (Milgrom P. et al., 2000), 3060l
6L Loobol Gomegbmdols o 398oc0g9bemmdol (Lenander-Lumikari M. et al., 2000),
beozooemy6r-930bm8ogned a3odhmel (Peres KG. et al,, 2000), 33mdgmmas bodgoobem
gobommgdol  oodoem mbgb (Qin M. et al, 2008), 3060l @&yl Jogegbyo
dogmBotrgmdal  oodoem  doBggbgdgeml  (Mascarenhas AK., 1998), 396g¢0336
BoboLBotrgo66ymdsl (Piddennavar R. et al., 2013), co6mgdomo ob3daemgol 3g60meodo
eoggogdLotgdyem 306oglyem 398mbgggqdl (Helm S. et al., 1990) o 8cogreérmdoon LgqLl
(Ferraro M. et al., 2010).

Gogbymo  ©oogogdd 8ol 03mBgboeob  mgdrg  doggmorgbgdo
LoBmgomgdsdo  godrmme  3OgO(RIMIINE 939G Eo3bgl.  3gLodsBoboce,
$96000(330L Laggemb Lb3gz00mmolhgde 3ndegoe (3em™dgh 390dy3o3mb 369396(3070m
©mboldogdoms Lemymagomoe Lgeoo o odhonese ©obghgmb ogo 3m3ymmszoodo.
dgmzg Loyznbolb obobyolde ogergrgtog 393390l Bog, Lobdgem Byoemdo aghmEol
0mbgdal 53mBg6od Loazydzgeme o™ 36939630100 ™balidagdgdel Rodmysemadgdol.
1930 Bemogeob 939603985 39360969385 o0Bygl Lobdgem Bysemdo vELgdEmo gHmEOL
306396¢h®o300L gogemgbol 3gLBogems 3960glnem o9390gd0Lmb 0do&0ngdsdn. beremm
1958 Bgeml, $96co0330L bmogemom mErgobodozoal LogdLdgéhm 3mBogghel olizgboo,
Lob8geme  Byoemo el 3mbigbhGoooe  183/cm-80, 8oRbgyem odbo  3060glLol
3693963090 8063960 (Lennon M.A, 2006). 93 ogogdhob 398c0gg doloneoe oobym
0396030L  dggemgdnmmo  Ihothgdol Loldgemo Bymmol oyhmEotgds, o vgegmgg
93060350 goge39emed 93em30l 3mbhebgbhdg.

donbgcoogoce 03alo, G 3g360gegdal 30630006 gdolcmok gemo 39833og9nem
0gbo 36035emoa Lgg8o 3960gbymo o930 gd0l Boboomdogg 3¢>dmemada, Lob8gemo Byemoals
RhH™E060gdl  060Leml  on3o6gogl 8olo Gmmo 369396307 @mbobdagdocms
Lobhgdo8o. ©@badbnem 3oghl oLl dgmzg Loygnbol Lol mL  ggem3als
Ubgocoolbgo g394bgd8n Botoérgdnmmo a3otramdedhodesbo 33cmgggdo.

1989  Bgeml, Bmphemobosdo  Bogotgdnmds  330mg3983>  (3bocoym,  6Hmd
QhmGobgdymo  bob8gmo  Bymmol  3mBb3otrgdgmms  3mbheggbhde  39Gagbyemmo
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©003509%0L gog639emgde 69%-00 bo3emgdo oym 5 Bemol obo3mdEeg $319330, 65%-00m
bo30mgd0_15 Bemob obszmdtng 3319330, boemm 39%-00 65 3emgde_10 Bemol oo 3mdag
3319330, 960xhmE0gyemo bob8gmoe Byemob 8mdblotrgdmgdmob 3goégdec (Attwood
D, et al, 1989). Lobdgem Byoemdo oghmEal  3mb3gbRtaoeol Botgdolomob g&moc
3o60glnmo  ©oogogdal  3emgdomdal  8oRggbgdgmoe  oggadlots  adoemasdo,
9LH™bgmbo oo obosde (Angelillo IF, et al., 1990); (Dragheim E., et al., 2000).

3o60glnmo  oogogoel 369396309 Lggdode 8gmég qLgbonto gemgdgbro,
03gembo(y 360336g9emmgobo Bmemo ©30LE00 Gmgmed(3 Bmgose dgmmmgobo Jumgaemols
bo6r8oem0Bgd0da, olggg 30aemel LhGydhyéye LEHYmyYmazedo 960l 3oemzeyde. gL
139600 36gem0 33bggdo 3d0emol 80606doédo 3oemi3ondal ghmEoacol Loboor o dbggg
b96bygdn. bgebyzdo oBlgdyemo 3oem(30y80, gofed 0dolo G™E mommb Ydormme
dmboBoemgmdl  6g30bgeoemadozool  3Gdmi3gbdo, ©80Lmob, gobo30Cmdgel  bg&bygde
o6Lgdnmo g™l 3mb3gbhEaoe0l Bcool, Goy mogel Bbog obLggg 3otrEo306
3933065300 3300m0b dogoco Jumgaemgdol &9806g960madsz0olicrob (Vogel GL, et al., 2006).

3o60glnmo  o0350980L 0300006 S30emgdel doBbom, 3oemi3ondecs oo
bo339%0 3Gmydhgdel Bomgds LoBmgomgdtoge $9bo3g0L germ-géon 860dgbgemmgob
IqLoyl Boer8moggbl. g3ogdomemmgey®ds 330mg3983s (Bbocym, Gm8 3oz
dooeotro Lo3ggd0 3GmEdhgdol (doGomose €dol 36meydhgdo) dmBbIstgdemgal
dmbolb  3o6oglnmo  oogogdel  gogézgemgds  dgocoggboos  2%-L,  beemm
060Lmazolmgobo 33980L 8gmbg 306 9830_31,4%-b (Teotia SPS, et al., 1994).

R0l 0mbgdolgob goblbgoggdem, moahgeotneedo 860&os  0bazmEdoeo
Lob8gem Byoemdo o&Lgdyemo  3oam307dalb  3mb3gbhEOEal  dbdooEaglnemo  goggddol
dqlobgd. gl 713960L369ema, 8g;360germs 0bhgerglol Logobl doGomooe Bo&3moggbod
dgm3g Longnbolb 70-006 Bemgdodrog. ©wbodbyem 3gtomede ocgagdlotgdnem 33emgg0md
199(hgLmd0 oobtMErgdl oEgdem JmEgemoY& 3933060 Lob3gem Byoemde s&lgdyeme
3930930l 3mb3gbho300Ly o 306aglnmmo o330l 3o3639emgdol dmEal (Glass

RL, et al., 1973).



6)08 Basbabb 306)08[’3@0 @0030@860[) 6036)88@82’0[) 8[)6)03 bodoé)m:ggq)man
Oébgbn@ bO@UOBOOl}, 33@83860 OQGOBGUQJ b03ombm06 Q0303306060m Od@ﬂnéb@

d08c00botrgmdl 8gmizg Longnbol obobeymoesb ©wmgdrmy. Jotmggmo 8936096930l
dog6, Lbgocoolbgs 3g60meoda, Botobgdnmoas 33emgggde 3060qbol 303639emgd0l dgbobgd
00833000 > ImBoboomd  3m3nems3oode, dlggg 9bgdyéo Boygzom, LgaLioboms o
J6mbo o  hembBoemm3omonm  oogegdnmm  306gdda.  gobbmezogmms  3060qLol
393639emgoal,  30m0bo3-39bghognéo  doboloomgdemgdols o 306l L
do36omdommmgonto  0030LgonEgdg30l  ablhgztommyéo  dgbBogeme. 3g8ydoggdnemos
36939630790 ©@™boldagdoms Lobhgds (30d6osdgomo 0., 1998; gmagacmodgommo d. o, 1993;
2002; 3ocwobosdg 8., 2003; googosko 3., 1989; 2003).

donbgoogoce  3oGoglyemo  oogogdol  3globgd  33emggems  IEogommBemnsbo
obhmGoabo, Lodotmggmmmdo  mgdeg odhgocmyé Logomboe GBgds  9bedbyemo
©o03500980L  303H39emgde  Joborgem  3m3yemo3eode,  dgbodemm  ghomemmgeno
RoghmEgdel  0gbhocozetgds o  Goemboemyte 3693963090 3BmZHdgdal

obgérggo.

3302930L 30B0bo oo 98m3obgda:

33em930b 0B06b Boe8macoggbeos LabBgema Bymol Bobgéocmyéo dgBowagbemnmdol
39LBogemo 3otogbyem ©939wgslosk 39330630, slggg, Lbgocoolbgs ghomemmagonto
BoJH@OYIol  gogamgbo  otoglymro  @osgomglel  gogegangdedy @ goggdhyte
3693961301000 @mbolbdogdgdols wsbgeHago.

30860l dobombggoce oobobs 398cogge o8m(3obgda:

1. 306)03b‘3@0 Qoo:;oq)g?mb 60363&@&60[}0 o os(bgsboné)cobob 33[)603@0 12-15
Gme mboqmlmb bsm@ob 800[)603@3000 0d 3006(50336@30, 6)008@3?)[508
808600@3600@000 bobagqm 630@0 os(i_)méobo o 30@@)380[) bb3oq>cbb3o
30’)6836@)6080000;



Lob8gem ByoemBo YhmELS o 3oem30Ydol ombgdel 3gd339emmdals 3gazoligds
™0g0(30900760 060gmEs(300b Loogndzgemy;

390003m-domemgoyto,  Lobototnem-dogogbyto > 3398000  ogoghmergdals
3930960l 39LBogeme 3060glymm ©9350g35L006 803o6r003030.

33@83ob boaaesoaém boonS:

1.

3063900000 06 3980033000 Bdocobiol 12-15 Bermob bzesemals BesbBogemgons
306039630 30G0glyemo oogowgdeb 30363gemgds o 0bhgblogmds bobdgemo
Bycmols JgBoc03g6cmemdol Bobgrogoo goblbgoggdnem Goacbgddo;

3og9emoc 0dbo @aagbomme babBgan Bysemdo sGbgdmo godoné gegBgbhoe
16009600 3538060 3o0glnmo E9gogd0l 3036gemgdolbs o 0bhgblogemdal
3eaool;

30639000 3960boBERZEGS JeEgamoeno 3939060 babBgem Bysewdo sGbgdywmo
B0l 30bi3gbhGoesbs o 3oGaglne @evgegdob Beel;

3o6rg9mmor 306olsBegthe Jmbgmsgn®o 3933060 Loblgrn Bysemdo sEbgdymo
3500(30780b 30963960y E0(309b5 05 3060l ©o9350gL Bemdol;

36ogbnmo  osgogdel  Bremdoghommmzonéo 3969806  308mBobathg
39UBogemocm  ogbo  Lbgoosbbgs  holiz-g3ogtymtogdol  (Bgcon zeo-Boemgonto,
bobogoran-dogoghyéo,  3392000)  gogmgbs  gotoglycmo  coosgocogdol
3°339egeody;

33930l dgeegaee Bocgdyape dmbsggdgool Loogydggamdy dgdpdoggdyay ogbo
95399060 3693963070 mbobdagdgdo.

60368als 36od¢o 300 Qoéabnqsbo:

O 0 0 Lo 0 ™ OO a0 0 mOoUL:
060367100 b33g 36096 653630l Igeeg3g30 bgemls AgBycndls

1.

l)Ol)aSQ)O 63@0[) 3880@686@0’)60[’ 80[)8@300) 6060[’08@36)0’)[} 306)08[’3@0

QOO3DQ82)O'J 8036)88@860 QD 06086[)03002)0;



2. Lob3gem Byoemdo okLgdnmo  HmGobs O 3oempEondol  3mb3gbhGo300l
boagndggemdg 3ga3oliogl 380emgdol 30bgerommndaznal batalbo;

3. 399930309l > o0bgegml 369396300  ®™bolbdogdgdo dmbobemgmdal 03
65Boem3o, Gm3gemmo(y ogbmgdocm aghmEols o 3oem3y8al goblo gymEgdam

@060@0 30’)688606)0800[) bobagqm 680@0.

oogo 1. @003600363@0 3030050@30

1.1 3060g9bymmo eodgo0gd0l gobdodgds
3900l 30609L0 Bo63moggbl vmmmmgone 3Gm3gbl, GmBgemol; gemabogde
3000l 93md@olb  Jg8ogg. 0go  Fo8oobotrgmdl  3damol  8ogoto  Jlmgocmgdal
©9806960mmaBo(300000 o 39803330 3o6B0glyemo EGNL BoBmysemodgdoos (BopoBckit
E.B, 2003).

1.2 80656gabo o> @g6Eobob oBoyo dgBocoagbameds

ool 80636t BotBmooggbl  oeBosbol  cergsBoBBol  yggmedy
80696008 Jucrgoeml, GmBmol 3gBswagbrmdsdoly dgwol 96% somzabymo
00 3% o6rg63em0 Bogmogégbgde, $3obomsh, 1% Byomo (Gutiérrez-SalazarM, et al., 2003).
Jobhormmgonéoce, 80656doo Jgwagds 36:083g30bogs6, b 3608330 §360sk Bzt
80030l 360liyoemgdol 3emaligthgdl. 36083g3bs o SBodbnm Jemelihgrgdl Bemhol
56Lgbmo bogthizg dggbgdnemos Bymoms o mézs6ymo Gogoagtgdgden (3ahgobgdo,
o3000g30), Geoxdemgdoy 986006 3893l Bgo3930L, Bobgtocmo Bogomaggdgdobs s
BhmElb 0mbgdol ooogyBooliongol (Cate JM, et al, 1991). 80636geol dotromawo

3880@886@0’)60 606)80’)@6860@00 30@60’){1[)0030006860[) lJOl)OO’), 3306)8 6)00’)@860’)600)

8353@&60 o 30@8033%mb0300‘§oq)6000 Qo md(i)o 3‘)@3038%”[’%‘)00' oanBo, 30606d(4ml)



doGomoe  dobgbommy  BopEodul  Bo&3moggbl  3oemizendol  docoGmgLosdsdoadho.
3060bge0l  BobgGommnto  3m83mbgbhe  Bot8meggbommos 30308  ggozeh 0
3o6dmbohymo JocebrmgLosdohocol boboon. 3o6dmbohyemo 3oem(30930l
Joetrmglosdogoto 30 3oem3eydal  docemglosdshohoob dgrotgdem  bobosmgds
bLbomdal Bomocmo 3oBggbgdemam, gobls 3ymégdom dgogs 3oégdmdo (LeGeros R.Z, et al.,
1983; Kautsky M.B et al, 1993, Featherstone JD, et al, 1990). orogobyegocmo
Joémdbosdohothe 130330630 Lbgocoolbgs  0mbgdl, Gmdmmgdey  ©0bg396 ol
LEdhn®odo o gogemgbol obrgbgb dolo bLbomdol botalbdy. ghmGel 0mborob
9303306900  Igoggo 3o 0B36Egds  Fobobderal  BobgEomaBozool  botolbo. oy
Jobmgdloool  ombgde  (OH)  orogobyagoem  doedmgbosdshohdo  doremosboc
Bobo33emgde gm0l 0mbgdeo (F-), Boomgds ayhmesdshodo Caio(PO4)s F2 (Brudevold, F
1954 cited in Rosin-Grget K et al., 2001). o339, 0030b1035em0 q3hero3ohoiho Bobobgésol
393500396 ™d530 56 cova30dLotrgdyems (Moreno E.C. et al., 1977). doeémgLocool 3m030L
dbeemmco 10% 3godemgde Bobozgamogh ggymeol ombgdoo (Rosin-Grget K et al., 2001).

©96h0bols dobgtrocmyén 393500396 mdo obg3g Bo&3meggbocmos
Joermgboodohodol  Loboor.  gbthebo  dgozogh  47%  o3ohogl, 33%  mégobyem
3083mbgbhlo o 20% Byoeml. 30bo6dotr00b Igrotrgdem gbibol Igdsggbemmdsde
06Lgdnmo 36abhomgdo o 3o dmEab Loghzggde gozoemgdom d30ég dmzmemmdabos,
603 3obo306m™3q0L 0gbh0bol gobls 3ymégdnm 83¢dmdgmmdsl 3o6aglnemo 36m(3gLol
doBotro.  mergobyemo odEodlo  dotomso Botdmggboemos  3memoggbol  Loboo
(Rosin-Grget K et al.,2013).

3PGogbymo  oogogde  Bot8moggbl  domdodont  3Gmi3gll,  Gm3gemog
boboomgds  Bobgtroemyto  bogmogbgdgdal  blbsmdom.  ombodbyeme 3o
396306mdgdnmos 3060l L Loombgle o 6966ygdn  o@lgdymo  3960mzgbno
3odthgéngdal Bogé 3o8m3ndoggdnmmoe 03gedgbhgdel (3gdommm3tmbgobods) meégobymm
Iohtodudg 3gdmddgrgdel dgcoggoce (Buzalaf MA, et al.,, 2011; Chaussain-Miller C, et al,
2006).
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1.3. 39609lnmo 93980l gobgomotgdel 3mbygazzegde

3o60glnmo  36m3gbolb  gobgomotrgds  obygds  3odab, Emegloy  06mggge
3ommEMgon® 0 ©O9339tm™d0c  Bodhmegdl dmEol  doemsoblo. 3vmmemmgoy®
BoghEgdL dmEolb dmaodegds Bgjoge odmey3egdgemo dodhgiogde, 339%0L Lobdoéag
(03962896d0dgemnéo  3063m3neohgde), bgébyzol Lndbmedommyto Gomgbmds o
obognbg(300. ©9I339m™doc BodhmEl Boc3mowggbl bgebygo dobo Bompgbmdols o
d9300039bcmmdol  gomgomolbobgoom,  olggg  9bhodoghgeogeme  Lodyommgdgeel
30dmygbgdo 3639396300L 80B60c> 03 3930969830, GMBmgdoy 08ymazgdesk 39&0glyemo
©003500980L 306300006930l Bomommo 6ol 30l §393 (Featherstone J.D.B, 2006).

3ommEnmzgofo  gogdhmgdal  3ofggmoe  Egmemo-39Gomggbymo  doghgos
dgodemgdo aymb bgdolbdogee dogdhgeas, v6lgdymo 3060l éyL Lombgdo, GHmIgembs
0943L 390306068 g860l bo6r0. Bo&dmgdbocmo 3gog980 0639396 30606doelo 0> 96630
06Lgdnmo 3oem3ond gmbagohol goblbsl (cg8obgésmmaBojzes) (Featherstone JD, 1999).
330939935 o0oLhYEo, BmB €dgdyogolo o dBo68gog0l 38dabotrgdyemo dmgdgrgds
39130009300 3000z 96YH0s, gog Sbmemme €dqgdgogol (Featherstone J.D.B, et al., 1981).
ombodbycmo dghyggemgdl 0dsdg €md, Streptococcus mutans, Streptococcus sobrinus,
lactobacilli-ob g&omdemoge 398mgd8ggdom gobodoermdgdgh 3060glnmo  ovgogdel
3o30emgd00 LB6Gooy 36magErglotrgdol, g0y commgyemo (3om-(3oem3g (Featherstone
J.D.B, 2000). 656:8mg860cmo 3gj03930 3060l 6L Loobosb ognBotgdnsk 3065646al
Bgood06nem  36rggedo oymEdgdol  gogemood (oo Jocoérmdlbocool  ombgdals
3o3mmogobyagemgdol  botoydg  obgbgb  80bobderol 8>  3&gqdal  oedemob.
3smnmmmgon® a3odhmegal sbggg 80g3yegbgde 03g68gbhodgmmnta 306dm3nctohgdo,
G08mgaboy 3go(303L LogoermBo, gemyzmBo, ggndhmBs o ©.3. bgébygol wabagnbd;es,
Gm3gmmo(y  go8moabotgds  dobo  Gomegbmdol  dgdi0gdems o  Iglsdodoboc  Bobo
393500396cmm™dab (33emocmgdeom, sbggg B0l 3060qLol gobgomotgdol 6ol 3L (Mandel ID,
1989).

©93(3390mmd0m0 031bgi300l gEc-g6ren Fnogel Egmml Bo&dmoggbl bgeEyge.
3oL gooBbod dggéyemo 0g0lgds_gosbgothGomml 3otomggbyme dogdhgeogdel 8ogé
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33m3ndoggdnemo 3yj03980, 580Lm0b, §0bonsb Jobobdoto dn8og dgbgdodas bgerbygorsb,
6966yg0l  3gdozgbemmdode  oGlgdymmo  hemEe,  Jommponde O ggmbogméo,
0gB06ogd006  80606derol  g3nbgEromodginem  3960d0.  BobgEommodatgdnemo
306564060 0o c0gbebo 30 gozoemgdom E93altgbhnemgde 96006 gogneo 8gdmd8gogdal
dodo60 (Ten Cate JM. et al., 1991). coo8339cmmd0mo qgodhmEgdo, 6Hmemgdo; dmozogh
6966ygdo o&Lgdymm PHmGal 0mbgdl, 3oL, embogmEGLs o (3oemgdl, obggg
6966430l BomEgbmdsl, 3obodntrmdgdgh 306aglnmo oogogdel doemobll, 369396(300L
© 39363006 9d0b.

donbgroogoce  08olbo  6m8, bgebygl gooRboo  bododhglonmmo  cgolgdgdo,
0603bymo doemsl 306303l Bvmmmmgonto ggodhmegdal Lodotdel ™l o 08
30636930l 33Ebemmdal Liggdodn, Gmgemoy 0dymoggde  3oGoglymme  EOdgoEYdaL
396300006930l €0l 30L 393, 80806396mbocmos go3mygbgdnem ogbsl JemmedgdLoabo,
Gmgmty 369396300 8063960, 0bodbymme 36g3otohe  ga3gdhnese  ©3)30693L
Streptococcus mutans-ob mbgl 3060l YL Lombgdo, cydzo bo3emgdo demgdgrgal
moghmdozoemgddq (Krasse B, 1988).

1.4. ahm&o35odobs o Joam(3e380b ghemeecol oGombhshnemme d9doboddo
RH™E0L 0Bl o 935thohb Il godonto Ergodizool Lodo hodo sEligdmdl:
1. 08-0mbyo 33cm0: Cann(POs)s(OH)2+ 2F-— Caro(POs)sF2+20H
2. go3gergdnemo blbotrgdoob oghmEodotohel godm3Galgomgde: 10 Ca?+ 6PO# +
2F-— Gaio(POu)F>
3. o3shohol  blbsmds CaFr-ob  oggm&dotrgdom:  Caio(POs)s(OH)2+ 20F— 10
CaF2+6PO++ 20H-
€god3oob  3o6rggmmo ™o (hodo 8030botrgmdl  blbotrgddo aghmEnl  Jatag
396(396¢)69300000 > bobgErdmmoagn coemoal gobdogemmdade goBmymazel Igegaace (0,01-
1033/cm). ©0bodbymo Ggog30980L 3goggoe doomgds gyhmacol 8ystro ogmEdgdo,
6dgmbogg 9bg39 PBmgdgb ahmGIncomglosdsdohb o6 ,,Lolhgdne” aghm®l. ghmeal
361396¢)9(300L 36rc00L00b gercs JoBoyre gogi300l sboemo do3do 0Bygdl gemEdargasl,
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ém8emol Igoggoc Boomgde 3oem30ndal ayhmeacee (CaF2 o6 ,,CaF2-ob 8bgoglo bogehomon*).
CaF2-0b, Gegm6s3 ©90g300b 3Gmnddol (bdotoc 3Bmgdgh Fonb), Bobomgdoc badotms
R0l 306(396h 300 3gerygmdcegl 100-ceob 10000 83/cm-8cog. @m0l swmbodbyemo
36(396¢h0300L  3g3339em00 3rmazqlionemo  go8mygbgdel vogammmdteg ggmmgde oo
5gg00, 330l 3sbhgde oo bagemgde bLbstrgde (White DJ, et al., 1990).

1945 Bgemb, Gerould CH-ob 3096 300cmols 80606g60l Lihérnddnerodo sm8mBgbocm
ogbs  3oem3on30L  yhmEoce,  BmzmE; BH™EoL  Fomomo  3mb(39b¢ o300l
898048gc0g30b Bgeogge (Gerould C.H cited in Rosin-Grget K et al.,2013). gemgqdtebyemo
do36omb3m3om  b3obotrgdol Jgoggo g08yommodo, Gm38 8obobdéol Loggémbgdeo
boemgdgdo nogm Ighoe dmBmggbn®ns, Gmgbog 93emazsent bLbotdo agyhmEal
30bgbh®oed  domoemos  (Rosin-Grget K, et al, 2000). 3oem(30380L  oghymocool
Bo658mg860L 300cmols Bgro3068g o 3ol Lazgermbigdé Lihémgdhnol 1393806980696 dobo
mbogoghoob 3996 mgdol 3gegal, gobooob  3oemzondel gyhmEoo  bobosmgdmed
1936™ 398960, 300069 baggéyemo smbogmdom (Christoffersen J, et al., 1988). 3065640l
36599830 30030980l ghmEoal o6LgdmB0L qlobgd 8Eogocmo Bemal g06853cmmdadn
06Lgdmdd  LoBoboomBrggm  dmlodrgdgde,  3oboosb  3om(3ondal  gRhmEacoal
blBocomdol botalbo gembontro oym bg&bygdaiy o Byoemdoy (McCann HG. 1968 cited in
Rosin-Grget K et al.,2013). 393c0g3do 36r035tmo 330mg3000 ool gdyem ogdbo, €3
3930930l ghmBacon 3Godheggemoce blbgmmoas 696Bygde bgohGocmy®o pH-ob émb,
o3 3o6030603q3L Job BegEromdsl 306obdenl Irggdde E08wgbodg 3g06alo o
39930 gobgoemmdodoy 3o (Ogaard B, 200; Caslavska V, et al, 1991). 3030330l
RH™Gool ©gBolhgbhmds Logotonome ©odmorgdnmos 3oem3ondal ghmEacool
360bhommgdol dogés bgohGocmy®o pH-ob 306mdgdde dgmeoo qmbagohol (HPO:?)
396m30oliorob. pH-ob odommo 8oBggbgdemol émb (g06g3m), 35306 BmgLoy 0d6gds
3o60glnmmo  o93ogdel  gobgomotgdal  Galze,  ggmbogogol  Lobgmdgal  Iméal
©™80bobgal 3ofggemoce gmbogoge (H2POx), &Gmdgemboy o6 3gndemos dgogéml
3°m30130L ghmEaeol blbsmdal 36m(3gla. 93330600, Jo60mggbnmo (33emocmgdgdols
6mb godmmogalyagemegds ghmEol 0mbgde Gocms 39ed306mb 8gmegymme gmbagadel
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3b3gbh®ogod  dgognes goergdmdo.  godmomogolydemgdycmo  ghmEal  ombgdo
30ob5(330m98006 JoGmdloodshohda. 3060gbyme 3Gm3glolb gobgomatrgdal d93cgg
3930780l ghmoo obgg LhodommoBogds Bgmegnmmo ggmbiogstobs o (3oemgdols
oeLmEd300l botrydg (Rella G, et al., 1990). ogmbogody 3983390 30em(30780L ghmGacoo
blbomdal domommo botobboo bobosmgds 3030730l a3hmE0mob dgoégdom o
d9Lod80boco, gookbod 1bsk0 g3o8momogalnmemml ahmEol ombgde oo Gomepgbmdnn
(Christoffersen J, et al., 1988).

3omm3ondol  ghmool  gmEBotagds, 8olo  E9BoLhgbRHmds  3otol 3o
06Lgdnmo gokgdml 80306m, o 8olo 1boto z08momogolbymmmml ghmGol ombgdo
3903760 396gdml 306mdgddn, Igthyzgemgdl SgommmdE0go, 93em03o;30760 aghmE0l
bobgédemog 369396(301cm 9a39d¢h8g (Dgaard B, et al., 1994). In Vitro 33emg3938s oBgqbo
603, hmEolb 3:b396h&oE00l 3o o godmymagal Mol gobobgzédmoaggds, hyhg
3o6g8m, olggg bgeByzdo oBLgdnmo  3oem3ondal Gomgbmds, 3ol  3oem(30y8al
R0l mbgl 806obdéol 36gqddo (Saxegaard E, et al., 1988; Rosin-Grget K, et al,

2002 cited in Rosin-Grget K, et al., 2013; Rosin-Grget K, et al., 2007;Larsen M], et al., 2001).

1.5. g3tymob 56080 3600 8cmgBgrogdol 99do60880

g0l BoamBotgmdon sGLgdmo mopgGalyGymo 8eba3gBgdon, BAmGab
Bhodsdhgogmo 8mgBgogds 396306mdgdymos Bobo dsghgompzomymo ongoligdoos,
30653060 o6 633063060 mdBggdon Byog9853GmwnBRgme dogdhgogdol
808560> (Hamilton TR, 1990). o3heo6ro 8ogBgcogdl dogthgtonmmo 13gcob 53968964389,
3bgg9 860l 7560l 3gBd6s60L g3dhoGdol Joctmagh GhmEob (HF') amédatgdel
aBoo> (Koo H, 2008; Marquis RE, 1995). obgodoztmdnmo  8cgdgeogdol
356LobG3ogmgdmsE S3omgdgm 306bmdol Bo®Bmowagbl oghmEol  woggyBothgds
360039670 dodhgthool 156BE30, Gedgmoy boogmmgds HF -ob boboo. 83039
35698030 brogds 0000 G3megbmB00 Jow3g6 BHMGIL 393mymas o o BoGhdS
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Byoemdools o ghmEol ombgdoe (H* F). ombodbymo obmgotgdel 3993l 3o
Bo63dmoc0g9blL 3003083l d30c0maz030(300.

09930, doybgreogoe 3gdmombadbymmals, dmgocn dmbodgds 080l 3qbsbgd, 63
G0l 9bhododhgioymmo dmgdgrogde ogdemoe 3md8gogdl 8ol b 3o6aglyem
g0Lgosdg, o6 o6Lgdmal (ten Cate JM, et al., 1999 cited in Ro$in-Grget K, et al., 2013).
030L0206, dmemm Lo8o vBrmgymol 3obdoemBg  GyhmBgdyeme  3docmol  3obgdal
oghoyéo 398mygbgdel Igeoggoce 96 oeslihyécs Streptococcus mutans-ob Gomegbmdol
3993065905 (Van Loveren C, 1990). 393609600 3o 33979cmo $31030L 80gé 3039098 ogbo
ob3360, GBI GhmEGhgdmo 3doemol 3olhgdel goBmygbgdol Igrgzec b9&bygde
o6Lgdnemo 150083  gghmGo 96 o6l Lo3BoGobo  JoGomggbyemo  doghgéreol
39736989emymazoborgols (Lynch RJ, et al., 2004).

1.6.35609b1mo ogog30L gdeegdomemmgoas

36oglo > Bobo goghpgemgds  Bbmogmom  Bobdsdoos  LsBemgacemgdogo
4oboo(3gol 3603g69ememgeb Logomboms oibgh 8ogzyorgbads. ombodbymo @o03ogds
ge0bogds Bbemogemacs Beabisbengedel 80%-3o (Vieira AR. et al., 2008), beemes dog3gms
sbogdo 0go oogamgde yggamedy gog@RgERdye JHmbogym @eogergdIE. GmBgaroy
byorg® 5g85(gds obmBol, beseme 3039t (3bgeogdol 3ogegamgdsl (Report of the
Surgeon General, 2000; cited in Donahue Jay G., et al 2005). 530bo>06, gob3omotsgdyemo
93996980L U3eacmol BeabBogemgors 60-90% ooogocgdymos gotagloo (Petersen P. et
al.,2005).

30639000 Liytobhozato dggagdo 3560gbols 3o36gamgdol dgbobgd 1900 Bgerol
13933060905, B3> SwbodEymmo Bmboggdgde doemosh Bty Beogememdol oy 3
3gbodadoboo, BomBg EoyEbmdom ol3ghol 3o3gmgds SGlBmE Lyésnl §36ocs.
osbenmgdom  babggoteo  Loyggbol  3gdoga, 1950-1960 Bgarol  LhmBogmememgons
bogEhms8emEr0bien sbezosgoals Boges 8endBacogdycmm 0g6> Bodmbacmgono 3gamggs, Grmdgmoy
596m056gd> 420 Bo3Gm3L ggehm3ol memmblgh dagysbodo gotoglol gogizgamgdel
3gbobgd (Marthaler T.M; 2004). 393930 33c003g00 3oG0gbol 3e36gemgdol 3gbobgd
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Botyotrgdyemos ©33-30 1966-1970 Bemgddo oo dmoogh 12-176emol obojmdog 33153L
(Kelly E., et al, 1974).

033-b 3063 mgmmmdal gemgbnmmo (396hE0lb doges BmBmegdnmmo dmbozgdgdal
dobgegom, 5-9 Bemol obozol d0gdgme 50%-b omgbodbgdom gémo 3o6aglnemo o6
oodygboemo 3d0emo, beemm 17 Bemodrog dbo3de 9bodbymmo 3Gm3mezos o™l
78%-3c0g. ©3oLenob, dgLodhbggoo g3obLbgoggds meoo@I]éoq) ©o339¢ dmbobemgmoslo
00 Lodyoemm 03960L Bmbobemgmdol dmal oogogdel gogé;39emgdal 3b&og (Bagramian
R. et al, 2009). ogocmo3dobgdol gémgbycmo Lhmdshmemmgoyéo Lodbobyéolb dogé
dmBecogdymmo 3mbo3gdgdal 00bobdoco, 6 Bemoal dbogol d033g30m0 97% o0goEgINOS
3°60gbom. 39609Lob goge3gemgde 12 Bemal obo 30l 393339080 3goc0g9bL 82%-bL (Monse B.,
el at., 2012). Robgordo Bohotgdyemo 33cm93900l dgcoggoce, 3o6oqlo agogdlotrcogde 6-coob 12
Bemol obo3ob bymemol dmbogemgoms 84% -do (Wong M.C.M., et al., 2001). ¢oogobdo 6
Berools 3033500 56% 00935093100 3oogboos (Tsai AL, et al., 2006). 369800330, 792
bgeemol dmbBogemol go8m 33cmg30L 398093 3060glyemo osgoEgde vmgbadbgde 39,3%-b
(Piovesan C., et al., 2011). 1996 Bemol 8mboigdgdel 8obgogom, 1b636gmdn, 3060gLol
393639mmgds 6 Bemolb  obLogmdog 33nde 3900396l  73%-L 900 godm 3gemgnemo
0533300006, beoemm 12 Bemol obo3mdG03 3310330 84,5%-b 0gogg Gomegbmdal bs3zemgs
306gd30 (Szoke J., et al., 2000). 2002-2003 Bewqd3o o dotyobgondo Bodotrgdnmmo
33em939%0L  Lgeoo  Lgmemol  dmbBogamgms  Lhm3shmemmgoyéo  Lodmbol 3gbobge,
030qLecgdl 3060qLol 3036390mg30L 39809z 3oBg9b98gemL: 14 Bemol Lo 3md60g $31o3de
39609Lol 30365390mgd0 3900396l 49% (Pitts NB., et al., 2004). dgemgooda, 1980 Bemocosb
2006 Bemodeog 3o60qLal 3036(390mg30l 35B39693gemo 3gLedRbggo 3emgdnem™dL. 5 Bemols
obo3mdE0g 331330 DMEFT obcogdlo 3i0écogde 2,66-c00b (1981 Bgemo) 1,38-8cog (1994
Bgamo), 7 Bemols sl 3003603 $310390_1,4-006 (1983 Bgermo) 2,24-80g(1996 Bgemo), beagmen
12 Bemols 5bo 30036503 $31%330_3,9-c096 (1983 Bgemo) 0,92-8cog (2001 Bgemo) (De Vos E ., et
al., 2006). 1998 Bemol 8mbs398930l obgeogom, o¢eemasda, bzmemol 8mbBogmmgems dmé ol
3°609Lob 3056390m g0 39000896000 52,7%-b 12 Bemob sbo 303 $310330, bereme 68,8%-L
15 Bemob obo3md6og $310330 (Angelillo TF, et al., 1998). beségothosdo, 2009-2010 Bemgddo
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80300 3300910 1168 603330@06 12 qub obo 3006(4)03 3630330 DMFT os@gdbob
8'5?’38682’8@0 330@&36[} 4-L, me)m 14 GQ)ob ob03m6603 3830330 stoaanm
805335863@0 300‘3@006[) 7—8@3 (Dukic W, et al., 2011).

1.7. 35609lnemo oogo0gd0l ghommmgoes

3°60glol  308m863930 FoBgBgdal dglbogems IErogoemo Bemol  396303emmdsdn
dodenbobrgmdeod.  §96 30cgy XIX-XX Loyzybggddo Loogndggemo Rogyoto  3060qLabs
39630006930l JoBoyé-306080hnem o 03080 37e-dodone cgmeragal. 1884 Egeml, Miller-
ob Boge PBoBmyomodgdnmmo  JoBoy@-30608adnmmo  mgmool  mobobBo, 3o6aglol
396300006930l Loggydgemoe  gom  8036mmegoboddglols o 30bol  m6yde
o3Bmotgdnmo  6obdoebymmgdol  geommdmmoge  893mgdgrogde  3doemol  Bogot
Juergoemgddg. ood3e, 3960qLol ghomemmgesde Boemgéo o 3603369emmdsl sbodgdeos
BoboliBotrgobBymdal  o3odhmergdl, Gmgmeaios bgébygol Gomgbmds o 33930L
bobiosoo, olggg 898330060 agogdhemon. donbgrogoc 08abs, 608 50bedbyemo mgmEnal
99U3960396¢emo > 3emobognEo obsdymgdal Igdogz Loninbgdg gt gogows, oge
©®90g 96 960l yoéymaoemo. 1928 Bgemb, D. Entin-ob 30géh 3mbmgdyem ogbo
39609Lol Bo63mBmdal 03080 376-doBo7E0 gm0, BBl 0bob3scd JoE0gbyemo
093500930l 8963000063935 Loogydgemoe goom 3daemol 35306 Jumgoemgdls o 3otrals
©67L Loobgdo 803c00botrg mbdmbobs o oogyBaal 36m39Lgd0, B0bobgenl Bgodaémemo
Lh®adha@ace  gaepecpgdgle,  gavgdh@yaee  mpgbgosamgdebs o ybhgdel
899mg8gc0gd0. Miller-ob orgmeroal 30365330l 0o 306090l 30630006980l 0bozgdzon6
396930, 3963dme 3o Sreptococus Mutans-ob, Gemgméay 303m863930L ogbhoogozatrgdol
Loogndggemo Bogyots 1950-1960 Bemgddo g0600339889 gdu3gendgbigdal Rohotgdels
3980093 96036ycmal 30060 3760 obodymgds 30 gobbmEzogemms 1970 Bgeml Fher-obo
0o 8obo 3memgagdel Bogé (ILA Jleyc, 2007).

39609Lob  ghomemmgeydo ggodhmergdel ogbhoogoatgdol 30Bbom, 3Eogocmo
Lodg(360gtrm  33emgges Rohotgdnemo, Gmdgmms IgEgagddg ©IYEMEbmdnc  3960gLo
309399236980 emhoghommmgoné o9g9gdme Eo(3bgl, bememm 30386393 doBgBoe
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dmérol 360336gemmgobo vgomo 330603l bmzoommne-93mbmda e godhmel (Peres
KG. et al.,, 2000), 33mdgemmos Lodgoobm g3obsmemgool odoem mbgl (Qin M. et al,
2008), 3060b 6l 30g096y60 BogmBotrgmdal odoem 8okggbgdgeml (Mascarenhas AK.,
1998), doghgéonem obggooagdolbs (S. Mutans) o 3o6omggbytoe ULo3gqdel  bdo&
dmbdotrgdol (Milgrom P. et al, 2000), 3060l 6L Loombol 6omegbmdobs o
3935003960l (Lenander-Lumikari M. et al., 2000), ggbghogné® BobolBotrgobBymdsl
(Piddennavar R. et al., 2013). coo0g3o0980L g03m3E393 qgodhmEgdl dbggg oo negbgdgb
6®ydomo 00638030l 3géHomedn ogadlobgdnm 3060glnem 398mbgggqdl (Helm S.
et al., 1990), 8cogeotoendoos biggbls (Ferraro M. et al., 2010).

1.8. bb3gamo Byamol oGt gdab abhmeGogmo Sb3gdhgde

bobBgem Bysemdo oghmtool  30b3gbRGoEs > Bobo Bgbodames  3eEgamopze
3960gbnmo ©g9egd0b 306300056g85L006, BgizBogreace oEbANGYm odbs XX
Loy 396l eobobyolbBo. 1909 Bgaml, 58960 39emBs biheBoghmenmzds, g0z 8533908
3960865, GmB 353096¢hgdl, GmBrogdoy (brghmdEE  JrmemGaEmo, JBocgddy
50g6036gdmEocn  yo30bo3g60 emodgde. 3980amd30 0y 03 8333908 @BLRS, B3
03039 Lobgmdol  mogdgo  98gGozol  Ubgs  gdormodgddo  Sboogtogd  Joergdloy
50g6036gdmeoc.  Bemggosbgdom (5cmdomo gobws, GmB Yogoling® gl 3o9BBs
39609L6g80lgbATm0 ©ohgoH®s, brme g98mdBggg 808gBoc abisbgmmes LobBgem
Bysemdo  oGLgdymmo  bogmogégds. 1930 Bgaml,  goBogmoligdol  Bogts  Byamol
modoBmEBOm0 6omoBol Jggaowm, 00gbH0og0E0GgdYmo 0dbs BAHMEO, Gemzmy
gog0beago modgdol go8mdBggg0 BOJHEO, b E9g35wgdl gBms gewymG®Bo
(National Institute of Dental and Craniofacial Research).

1930-1940 Bemgdols 396855 emdado 58960 39emo 833cmg3o6ol H. Trendley Dean-obs
©> Bobo  3oomgagdol  Bog®, o33-L  LoBmgsmmgdogo  $obwopgel  géhmgbym
0gelohghgeecl  ghmee,  beoéegmrgimes  glargdemmmgeg®e  33eg3gle,
Goodgmos  80856L  BoBmomggbos  Lollgem  Bysemdo  sGLgdnawo  ogheesol
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306396¢h®o300L  gogemgbol 3glBogems 3960globo O ggEmYME™Bal  3obgemetgdody.
330g3eb  dgregaee  Bogige  Beboygdgdly  coyfbmoem,  833apggatogioel  Bog
ooBerogdnem odbo 6993098960300, w8 Lob3gaw Byoemdo gheol m3hoBsmo
309613966300 300396l 183/cm-b. 5b0dBremo 3096(396¢60300L ™l ogedlotgdgm
0g6o 3060gbols 63 30mgd0, beagmen GgeyeEMBoL (Bimdydo 03rs) g Jgdmbggge. 1958
Bgeml, $96coo3g0L  Blmogemomm  mtogoboBazool  Logdl3gehe  3eBohghol ool 3gboo,
Lobidgemo Byoemo, Ermdgemol gogh BHMEL 30639603000 183/cm-30, BoBEgyem odbs
39609bol 36g39bi30em o6 396000. 1960 Brmoosh ooobye 933-L Lobdgmo Byemols
Bobioéo oghmtatrgds, besemem 2002 Brmobogol 306besézogemms 50-006 46 domogol
(8abiobemgeds 171 Boemombo) bsb3game Byamol oyfmogds (Lennon M.A, 2006).

1.9. bob3gemo Byemol hmGecmgdol dggagde

1960-006 Bemgddo 936rm30l g39ybgdol BogmBotagmds 3060glol 303639cmgdals
dberog Logdome  Logoemommm  oym.  obogemge  g3érm3ol  d39¢469330  3060gLab
3936039930l goblonmégdec  domommo  3obggbgdgmme  odbs  cooagedlotrgdnemo.
0b0dbyemo 3ot Loogydgemo ogem 369396307 mbolidagdgdal godeergdal 3o
399093, 603 EoELHNOES GHmE0lL 3o60gbeagBalithgbhyemo mgobgds. 1967 Bemoborgol
bearg9300L 14 gocmogdoeob 5 850030630 5006036o 3060glyemo 93530l 3gd306gde,
63 396306m3gdnmm aym el 39d;339cmo 3obhgdal godmygbgdao. 0gngg 3gtomeodo
U3o606o300l  g3gybgddo  ogodlotrogds 9983l JemgdoEmdal  BoRgqbgdgemo
(Marthaler T.M., 2004). 1976 Bgemb, 060030 30609Lol gogézgemgds 30%-00> 3930600 8
Bemols obo 3mdog $319330, 3g0o6g3000 1961 oo 1968 Bemgdol 8mbs(398930096, beaemm 8-
o6  116modog  obogmdtog  3aye3do  30_50%-0m.  obodbymmo  3emgdoemds
396306m3gdnem odbo Lzmengdde gobbmezogamgdnmme 36939630mem0 w™boldogdgdom,
850> dmtrl ghmGocgdnemo 3300l 3obhgdel go8mygbgdoom, HmBgamms dmbdatrgds
560530 o0Bym 1968 Bgemb (Hesselgren K., et al., 1982). 1953 Brmoosb 33g0(35620080,

@0636»80 03(1)0)60[) 388833@0 Oobq;gd)gbob 6030038682)0 b3m@olj 300[)603@80')0
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36bhoggbhdo, o8o3 LoBmizosbo Bemgdol 3geomeedo dogdgme obLo3d0  39Goglyemo
©0035009%0b 303639emgds 39093060 70-80%-00> (Marthaler T.M., 1994).

Lob8gemo Byemol JgoEggbemmdade s&Lgdnmo ghmGo o dobo  gogemgbo
3960gbnemo oog000930l 3063000069808 39360 3q(3609620l 0bhgEgLal Logobo gobes oo
doybgeogo  33em939%0L  3G0goembemosko  alhmGoalbs, yobemgl  emoggbodnéodol
36203000 8mad3mgqde dg3bogememo dobg3gd0 5xbadbyem Lo 3000bcrob o 3033069800

1987 Bgeml, 933-30 PRodotrgdycmoe  gdogdommmgonéo  33emg30l 39930
eoggodLobacos 3060glnemo Eo035g0l 18%-000 3983065980 L3memol mbBogmmgoms 03
306h0ggbhdo, GmAmmgdoy 8mobBotbgb ghmGom  goygergdyem  Lobdgem  Byoemb,
dgotrgdomn  Lzmemol  8mbBogemgoms 03 30btoggbhoroh, GmAmmgdoy  0ygbgdbgb
060q3hmE0Mgdnem Lob3gem Byoseml. bemmmm oog0gd0l  3emgdomdal 3oBg9b9dgemo
25%-8cog 30085600 el sgommmdeago g0dmygbgdel dgggee (Brunelle J. et al,
1990).

1989 Bgeml, dmemobosdo, Rogotos 33emg3e Lhmdohmenmgonéo LhohyLob
dqlobgd. 33cmgg0l Bobdhodybmds gEgMEYdMEd ™G Joemsddy, GmBgmmogeb g&mo
30,3060l Lobdgemo Bymmaol ayhmEatrgds 808nbotrgmdcos 1983 Bemowsb, beemm Bgmég
goemodol  Bmbobemgmdol 396 30g3  oGoghmGotgdyme  Lob3gmmo  Bysemo
dogbmgdmd.  ghmEabgdnmo  bob8gmo Bymol  8m3bstrgdgemms  3mbinggbhde
3o60gbymo  o0g35mgdel  gogegemgds 69%-000 bozemgdo ogm 5 Bemob obojmdog
$3199390, 65%-00> 653emgd0_15 Bemol obo3mdcog $319330, boemm 39%-000 bo3emgdo_10
Bemol obozmdng $3ya3d0, o6oqhmGotgdnemo bobdgemo Byemol 3m8bstrgdemgdcsb
dgoobrgdoo (Attwood D, et al., 1989).

1990 Bemolb 3mbo3gdgdol  00bob3oco, ohdemos Bo6ogzgdmmy ™l Lodo
Ubgocoolbgo  3006(396hGo300L  8dmbg  Lob8gemo Byemoo  (433/cm; 183/cm;  0,333/m).
dqLododol Goombgddo Jsbmgergde Lozgemgge 3m3dyemopges Igocggbros 643 U3memal
InlbBogamgl obo3md60g0 Ygneg00m 11-13 Bgemo. 33emg30L 39009398000 OESLHNGBES Gm3,
bgmemol dmbBogamgms 03 3mbhoggbhdo, GmAmmgdol (3begérmdebgb Lob3gem Bysemdo
Rl omomo  393339cmmdal  3dmbg  E00mb3n  5g6adbgdmemom  39&ngbymmo
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00300900l dome  JoBggbgdgeme  dgoofrgdom 03 d03d390m0b, 60’)8@3603
(3bgermdobgb Lobdgem Byoemdo oghmE0l Mm3hodoemyéo o Edddmo  3mb(3gbhGo300l
8qesbg ho0mbg330 (Angelillo TF, et al., 1990).

1991-1992  Bemgddo, ogbyocosdo, AJ Spenser-ob Bogh gocogg geobgm
oLHYOES  oEgdomo  Jmégmoges  Lob3gmm  Bysemde  oéLgdnmmo  gyhmEals
306396¢hGo300L0 @O 3oB0glyemo Eoogegdel gogé3gemgosl dmeol (Spencer AJ. et al.,
2008).

1996 Bgemb, obtogemde Rodotgdyemo 33emg30L 39930 @oEELEGES HmI,
dmbobemgmdol 08 6oBoeml, GmBemgdoy dmobdotabgb  Lobdgem  Byseml gt
306396¢h®o300L 0obd33980 beréd0o, 5gbndbgdmeom 39Gnglemo ovgoEgd0L Eodsmo
3oB39bg09cmo  3gotgdom 08 3mbhoggblcob, Gm3gmms Lobdgmmo Bysemo °6 oym
353969310 el ombgdoos (Kelman AM, 1996).

1997 63@[}, 3[)@)00630030 o @050030 b 300@0[} 300[5603@3000 dmérob Bo@oégbn@o

33@83ob aﬂ@ﬂ&"@’ 30603[}0[} 803683@360 gb@msamao 7-12 Bemobs obo3m6(4>03 3830380

33‘)@836@" 83,8%-Us. Qosooao 03039 obo3m6603 383033630 Q)oo3oq)3?>ob 803633@360
oquoaGS?JcoQ)o 62,1%-3o. oaosQémU@oQ), bol)ag@ 690@30 oéb{]bn@o 036006)0[)

396396060300 quhmBgmdo oy 0,8-1,1583/cmw-30, besemm  oobosBo_0,233/cw-30
(Dragheim E., et al., 2000).

398560530 Bohogdymo  33emg3gol 20 Bmosbo  obhgthgeemol  ggasco,
oodgemdoy 8cmbaBormgedol 0wgdwbgs bzmemol 8mbBogmggdo 8-s6 16 Bemsdeog,
000l 6ms, B3 3060glnmo ©o9gg0L 3emgbowmdol 83Bggbgdgmo 56 oj3gemgds
Bonbgog5 080bo, B8 biobiBgam BysemBo axmtols 30b3gbhGoE0s Bzathrogds 183/m-ooh
0,2,83/co-8cog (Kunzel W, et al., 2000).

2000 B9crob, Journal Public Health Dent-ob 8ogth 38cgggybgdnem ogbs badgzbogere
byothoo 033060530 3960glemo ©o935wgd0L 3o3639emgdol Bgbobgd. 33emgg0l Bobdsdo
Beno(3o3000 330000 Ubgocoalibgs docmagol Lo zgamgg 3cm3namsgosh sbs 3ed6og0 $amo00 10-
12 Bgemo (1060 d3g350). 585b026, 053basl 1987 Bermocesb BogBeacogdeacos Labdgemo Byocmo

03(1)006)0[) 3006336@6030000 1,4 38/@—30. 33@330[) 38@38‘5@ Q)Oq:oolj(imé@o &Hm3,
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003939330, Em3gemmo(3 Bogbmgdmeso bsbdgemo Bysmmo ayhmeal 3mbizgbh&sonc 0,8-
1,433/cm, 90b0dbgdmeos 3060qlnmo oogogdel 3036139cmgdel 54%-000 3emgdomos,
03 3033398006 Jgotrgdom, GmBmgdoy 8mobBotbgb Lobdgem Byseml  gyhmEal
1860336g9emem 30639603000, Byemhogatoszonemds 96oemeBds oL Lobdgem
Byoemdo o6Lgdnmo ghmEal 3mb(39bhEo300l 860336gcmmgobo gogamgbs  3o60glymo
003000900l dohggbgdgemdg (Tsutsui A, et al., 2000).

2001-2002  Bemgddo,  o6emobosdo  Bohofgdyemds  g3ecogdomemmgoends
33e0g3g23>  30Mogbol  gog@pgamgdel  dgbobgd  Jomgy  gHmbgan by Ged,
ghmGotmgdymo  Lobdgemo  Byemolb  8mdb3otrgdgemoms  3mboggbhde  3060glyemo
093500980 3936390mgds Lo 33ome ddommo oym dgocrgd00 03 mbobemgmdoliosh,
608mgdLoy 8ogBmgdmedm séoqhmGatgdymme bob8gmmo Bysemo (Whelton H, et al,
2004).

YeungCA-U 8096 8mbmgdymos 3emoboznéo 330mg3980L 308mboemgol 3gcogagde,
Gdgmoy 996m00bgdl Medline, Embase, Cochrane Central Register-ob bodyscmngdood

8(’03003363@0 1980 GQ)ob 333@38 80300{]339586‘3@0 ™30 boagesogém 33@330[} Bganb.
8080033@3'3@000 6000@36002’)0 88°Q’886Q’° 13 551 oq)oaoosb bbsoQobb:;o obo3mb(¢>o3o

4370300096, 8303980 33emgggR0Es6 MgEMAYY Bo:3s630 wIbEBEgs oghmENl
50g0emmdt0g0 BesbBotgdol 369396300 9390, bescmm (3o Bs:z630_Lobdgemo
Byoemdo >6Lgdnmo oheEol JegmsEs EosgaEG0l 3ogtgmmgdsbonst (Yeung CA,
2007).

53b(h6oem0530, G.D.Slade-obs oo 333935600 $a7530L B0gé gocoobgeoew ogbo
baBemgaromgdthogo 39600330l gegbymo oBlhodnhob Boge BmBermgdymo debajygdgdo
BeoBothoms 306l b $968Gmgammdals BrogmBatgemdel dgbobgd. 833emggatgdol
doromoe 0806L Bo®Bmamggbos wogEaeboc babBgm Bysmda sGLgdnmo oxhemel
3960gb3GmBggheGmoe cmgolgds. 9wBedymo 808600, 833mgg56g30b B0, Lozgmgs
306 3mImbahs 0y mb $anme©: 306z $330330 3996m0sbobgb 1960 Brnsdeg
©33ogR0 Jo6gdo (85306 Geoogbo, S3bhGomasdo LabBgmo Bymol ghemotgds
Boboyow o6 brgdmws), bmme 8gméy $agmdo dgoocmwbgb  1960-19906ewgd30
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odoEgdnmo  3ofgdo  (BmpEgbog o3LHGIMmesdo  ghmEatgdyemo  Lobdgemo  Byoemo
dogbmeogdmed dmbobemgmaal 67%-b). 33emg30L 390939800, 1960 Bemo8rog covdogdnmm
3069330 20350980l 3og6(39cmgdal Ye™m Foommo oBggbgdgemo ocgagdlotes, dgmedxg
3379330 3996 m0obgdyem Lozgmgy 30698006 3goégdecm. dgLododabo, 1960 Bemodeog
o6lgdymo  ghmEotgdyemo  Lbobdgemo  Bysmme  bojmmgde  3060qL3GmbgdhmEemo
30bgdoom go8maéhgmes (G.D.Slade., et al., 2013).

0bomgedo, 12-ob 16 Bemodeog obozol 3007 b gmemol dmbBogemgos 3mbhoggbhde
Boghoood  33emg30, GmBgamoy  80Bboce  obobogroo  3060glnemo  oogocgdols oo
Reomemdolb  gogh3gemgdel 3gLBogemol  8mbobemgmdol 03 bsBoemdo, Gm3gemandy
dogbmeogdmeom  Lobdgemo Bysemo  ghmEal  Lbgoolbgo  3mbi3gbhoze0m. 33emg30L
3900939280 9Bg9bo G, 3960glnmo o9gogdel o3& 39emgdal 3oBggbgdgemo diz0cogos
48,02%-c0o6  28,07%-80g, 39806  Gmegboy  Lobdgem  Byoemdo gyl
363960 60(300086c0900 0,533/cm-ce0b 1,1383/cm-8c0g. 0330, B0l 3mb396h&o300L
ImBohgdo 1,5 3g/em-Bg Bgg000 9606506 gogemgbol 96 dbgbs 3060qlnemo ovg5wg3el
3egoomdodg, 80dob  Gmegloy oge  30bEsdotd 30330630  oym  qgemymE®Bal
393639900l 36>olerob (C. M. Marya., et al., 2012).

2007 Bgemb, Lo8gibogtom  géboemdo, ,,Community Dentistry and Oral
Epidemiology” gobbocmyem ogbo Lohoo o3069m3o 30609Lol gogézgemgdol dgbobge.
060dbymo g39ybol 3g8mbggge Loobhgergles dogommomas 0d dbog, Gm3d 1959 Egeml
3obgedo  obygdymmoe Lob3gemmo Byemolb 8oloybo ohmEebgds dgbycs 1992 Bemols

Qobobénq;b. 33@330[} 336)0«)@0 8«)0303@0 1992 gg@b, bm@m Lo 3300930 3003‘3@0300
550 3mb503@8b obo3m66m3o 3630330 6,9,12,15 53@0. 838Q)36° 33003930 ﬁod)oé@o 1995

Bgamb, bocoogy bo3gemgge 3m3gemopzos 39000396005 1198 b 3oemols 8embBogmmgh. 3gegagdds
3boym Go8, 1992 Bgermls 39G0gbnmmo 93530l 3o3639emgds 12-15 Bewols oo 300d6o0g
4310380 B30 0yes 1995 Bemols Beobozgdgdensh Bgrootrgboon. 3m3gbgemo 3o6Lbgoggds
0935009300 g936(39mgdol BbGog 12-156mols sbo3mdeog $amc3gd0 oy 37%-29%.
bo33emg30 3eo3emozool 6-9 Bemols sbs 3cde0g 3310380 30 360gbol FogEgemgdal Bbog
356Ubgogq3s 56 ocg0dbosgdms (Seppa L., et al., 2007).
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bonQob béobgmao 50006363@30 330@38000@00303630 33@3303, 6)(\083@308
3006050@80060[) OQUBQQ 12200 bnboad(i)o, ob03m56030 33300 6-7, 12-13, 15-18 63@0,

300093 36)0053@ q)ooq)obdméo bol}Sg@ 690@30 oébgbn@o 030006:0[) 3006336@6)0300[)

803@860 30608b3@0 @0030@360[} 603633@36038. 3300930 3(*)0803@0 bon@ob oﬁobgmob
11 (4)880006[). Lob3gem  Bysemdo 03@)(*)60[) dogdLodocmyéo 30’)6886@)60300 dgo00g89bcod

0,693/co-b.35306 Gmcogboyy 3mb3gbRGopool BoBggbgdgme dgéygmds 0,383/cn-coob
0,693/cco-8cog by yoLho gyt 860336gammgobo gobbbgoggds gotagliobs o o3y mBols
393639mgdol  Bbtog o6 @ogoduotgdams.  bome  ze6oglol  gogizgemgds
8603369amegboco gB30tos o 9B3EHmYmOE 3o0Bthrs BEmGmBol 3g30bggzgse,
Geacogoyg LobBgem Bysmdo gyeatools 3mb3gb30s8 BooeBos 0,683/cm-b (Aldosari AM,
2010).

Bogbgrosgoe 030bs B, gl FBodgbgamemds  Jotoglname  @s9gogdol
369396130990 Bgbognmoe  odlyGgdym  Bedpl  BothBmowggtl,  owgel
Bogedotogmdons  obggg  Beodmggds  j3amgge,  Gmdewgdoy  swdbGgdgs
boBoBooBog3mD.

1986 Bgeob, Curzon ME-L 8ogé hgbolol 3goe gocmogdo Bogergdnemo
g3e@gdomenmgonfo 3gagel dgegaee. BH™GEb 3mbRgbhHogaske o JeMoglyere
©093900930L 353639eogdob Beothol otryemomo 3938060 oG Es (Curzon ME,
1986).

1999 Ggwb, StevenAdairS.-ob 8036) ©d3-do, 3006)300[) 3(50@0[5 bsoo@ob

8eoliBogamgors ol gabbmizogmmgdnmo 3gemgaeb boggndggemdy, GmBgamoy 308650
obobogros  3otoglmo o990l > ogemmeGeBel  3ogtpgagdol  3gUBagamal,
©00306005 8, bsbBgem Byomdo sGLgdneo ghmE0l 3ebgbRGoes 860dg6gmmgsb
3930965L 56 9bogblb 3960glols goB30moEgdBg. 33333930, GerBemgdol; Lgsdwbgb Bysemby
oheoEa0b 3096(396(0(3000.0,1-0,283/c-30 3o6r0gbyemo @o3g0530b ZogE3gEgRel Bbérog
860336gemmgboc 96 goblbgoggdewbgb 08 30393980L306, Gedemgdoyy BrobBoobgb
babBgem Byoeml ghmeob 3:b(3gbhEs00m 0,5-1,283/cn-30 (AdairS, 1990).
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obomgondo,  Lzmeoob 2401 8ebBogamob  3mbhoggbhBe  Bogyatoce
930c09d0memmganéo 33emg3s, Gm3gemoly do8boc obobogrs 3060globs o ggemymE®Bals
393639emgd0l gLBogemol desbiobemgemdol 08 431539330, Gy ogbmgdmmeo
bobBgemo Bysemo gl Lbgocoalbgs 300bi3gbhGog000 0,383/cm-0o6 5,283/cm-8cog.
33e0g3eb  Jgrogagede  oBggbo  Gm3  3oogbol  gogdgargls  swbodbyary  b3zamgg
3mdnemo300de dgoc0ggbeod 38%-U, beagmm q;q:gmém%ob_%%—b. 7930, LobIgem Bysemdo
oblgdymo  ghmGol  3mbgbhGoool 3033060  306oglymme oogsgdel
393639emgb9b006, 56 oEsbnées (Dandi K.K., 2013).

biyotobhogor 18603569mm 3958060 ooby®os 3960agbol go3tzgmgdebs
0 bobBgew Byoendo s6Lgdem om0l 3096(396¢ 0300l Berrals 06680, 2376 BeBobacools
393033mm930b  3gcogasce.  LobBgewo  Bgoemo, GmBgmdo; ol 3g3339emmds
08 ogdmms  0,183/m-o6  1,283/em-80g 33603g6g9mmmm  9330togdes  3060gbamo
0993500930 3936(39emg30b BoB396939emb 03039 3g0medo (Rahmani A., et al., 2010).

go0m30odo  Bofyotoos  33amggs,  Gmdgmo; 30860 obobogos  3otaglmamo
©993500930L 05 ogemymBals 333930l BgbBogemol bzmemol 8rabBogemggddo 12-15
BrooBog 0o dbggg 8oor dgbodmmm  39g806b Lob3gew Bysemdo sGlgdyemo oxhmol
3mbgbhoesbosk. bogganggo demdyapsges oymegmes ™6 §aneec: dodggay y3go3de
3596020063100 043696 ol Jo6gda, gobopy BogBeegdmmen LisbiBgemo Bysemo o3hmol
309613960)030000  0,3-006  2,283/cm-80g, b Bgmérg 339530 39960006930
Lo 330m930 3065980 ©gBEPBE6g6 LobBgew Bysernl oxhmeol 3b(3g6¢hGs0ac 10-143z/cm.
33em930b 390939085 9Bggbs B8, 30Gogbneme EosgowgBol FogBgPgds 0BEGEGPIM©S

03@3004.4)(030[) 8036(;&@{)?)0[}0006 36)000@, (4)0)80063 Lo 330930 30033@0800[) 30638@,
obg 3gmég 331330 (Wondwossen F., et al., 2004).

1.10. 30@80380[) 8603368@0’)60 306)08[)3@0 QOOsOQSbOb 36)838680030
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3ol Igdegg Go3 3oG0glnmo o398l 3smmggbgdo dg;3bogemmoce 3o6goE
0g6o 39LBogemacmo, boagydggeme Bogyss 369396(3010m0 mbolidogdgdal Lg&oslk 3dacmoals
303060 dumgoemgdol ©980696omadsz00l 8086aon.

3693000 dorgnemo Bemob 606, 0gboazozeégnem odbs bgéBygo, Bmgme(; 96o-
9600  ©o33390mmd0me  oJhmEo 3060l Eoogogdel 3693963000, bg&Bygal
©o3339cmmd0mn  ™30lgdgdo  gob3etmdgdnemos  8oLdo  3oemondal,  ggmbigmEal,
obhodoghgéonmo 30m33mbgbhgdals o Lbgoolbgs (30emgdel 393(339cmmdeo (Lamkin
MS, et al., 1993; Mandel ID, 1974).

6966ygdo  o6Lgdnmo 3030380, gobed 0dold O3 mommb  HAemmeE
dmboBoemgmdl  69306960emodozool  3Gm3gbdo, 980k, 396o30Emdgdl  bg&bygda
06Lgdnmo el  3mb(3gbRhEoe0l Bool, Goy mogol bog obLggg 3otrEo306k
3933065300 3300m0b dogoco Jumgaemgdol ©9806g960mads300licmob (Vogel GL, et al., 2006).

ohgeoheode dliggg dmadmggds 3mbs3gdgde Lo3g9d 3Gmendhgdde sGlgdyemo
3930930l 30609L3EMAgghmEYmo 0rg0lgdal Jglsbge.

1992 Bgemb, 93Lh&om0sdn, 10 Bemols sbs 33603 310330 Bootgdyem odbo 33emgge
3o60glnmo oogogdel 36939630mo ogogdhmegdel 0gbhoagaotgdel 086, 883
393Lgdnmo  300bgotnob Bomgdyem 3993988 OYBHEbmdnm, 83%-3o godmgemobrod
Lozggde  36mydhgdde  oGLgdyemo 3030380, Gmgmey  306aglol  geHm-géoo
3693963070 8565 3960 (Kaye F, et al., 1999).

0bmgmdo,  1963-1993  Bemgddo  Bogjobes  gdegdomemmgonéo  33emgg30
6m39emdo; dmboboemgmdol omgdos 4003 303330. 330mg30L 80806l Bo&3mocoggbeoo,

360gbol 36939630080 Lozggdo 3eGondhgdos Somgdgmo  3oepzondol  Geoemols
356LsBgGs. Jotoglymo @o35wgd0l 3o36gegds 33emggedo BmbaBocmy 08 3tgddo,
Gedmgdoly 08ycngdmmbeb 5gdgatBo 33900b 306Hmdgddo (39eo(zonBom Braso
bogggdo  3mbondhgde)s dgomggbos  2%-L, bmewm  oosgoegel  gogigmgds
s63bEengsbiemgabo 33g30b 8gmbg 3m3yemo(z0s3o 3gocoaghos 31,4%-b (Teotia SPS, et al.,
1994).
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1.11. bob33@ 630@30 oébabn@o 30@30330[} 3m6335¢6>0300 > dolbo 38bod@m
3039060 356G0glnem g3l

bobag@o qu)ob 3380@836@006030 338030@0 os@mémb omsabob
306)03[}36«)@3:100063@0 oo3obgbo @0086\)@36)3@0@ 306)&)@ @0@0[}0‘36)363@0
gogdhoo o 3GogommBemoasbo obhmGos odgl. Go3 ggbgde 30em3onal, Bobo, Gmgmed;
Qoamn‘go@gbgwo SQSSSGGOB 60650@30 odd)onébQ 303@06068036@0 1930-1970-0560
Bemgdols 33600’)@30. mos\)ag@émgg 63-)6003830 bogemgdes (36mogoe Lobdgem Bysemdo
oébgbn@o 30@30330[} omsgbob 33[}06@(’0 303306)0[) agbobgb 30603[}3@0
@2930@godbesb. y3hol 33ag3gdde oapyoyde, HmamER Eedmyzacgdgare gargdgbhe
NG 03oge0oegdl. 0go gobbocmnmoes 8536078006 gémo o gogémasbgdyemos bobdgmo
Bycmob Logéonm Lobolidel 3ohggbgocmals g39d.

2003 63@[}, nggmob bo%mao@mgbo/ooSO 306@083ob 36(036‘3@0 osbd)o@nd)ob 303(4:
Smgmqagbn@ odsa 6o36m3o, 60’)80@03 ogémoosgb@o 30@30380[}0 ©o 80860330b
360d3bgemmdol dglobgd umazemom 3odiodoo Bohotgonm 33emggqel (Kozisek F., 2003).
o®bodbycmo bodém3ol mobobdoco, 3ofrggmmo 33emgggoe Lobdgem Byoemdo o&Lgdnmmo
3oemondobo o 8ogbondol, Gmgméy Lobiogmpbemme 860dgbgemmagobo  gemgdgbdhgdnl
33[)0536, 800600@863@00 3300(4:0 Sbmqg@om ™3dobs 333@88. 33360363@0@, anob@mgbom
100—83 3300 330093000 @0@0[)036363@00 &Hm3, 33@0[5 boaé:oooo bobob@ob 30@0@0
805336363@0 6'068000@636[) 306@00030[} 33@360 @0030@863&)[) 8063omoo/oabob
8503368@00306 6)0[)3—030:1(5006[). Kozisek F-obb 60366330 °l’838 8000000853@00, émd 1987
63@[), Skljar-ols 33@3336000 Q)oq)obdm@@o 30@0@0 boboboob admsg bobas@o Gﬂq)ob
3o60ghdtehgdheegee goggdhe.

1937 63@[) Mills CA-bL 303(4) 0d3-b 75 doQ)odHo ﬁo@oégbn@n 33@3336(’[’
boogndggemdy Q)oq)ob(bnéqm, émad 306)03[}3@0 003500900l odomo  dohggbgdgemo
50bodbgdmes  dmbobemgmdol 03  boBoemdn, Gmdgemmoy  dogbmgdmeoe  bobho
Lbobdgemo Byoemo (Mills CA, 1973 cited in Bruvo M, et al., 2008).

1973 GSQJU, boSbéSm 0%6)03030 50006863@0 33@330[) 33@3&)@ @0@0[&@36@0
6HmI, dmbobemgmdol 03 boBoeml, 60’)33@03 dmobdoél Lob3gem Byoemb  30em(30130L

27



domomo 3006836@)6080000, > gbodbgoom 3oéogbn@o 03500900l covd0mo dohggbgdgemo
(Glass RL, et al., 1973).
2008 Ga@b, QoGooao, Bod)oé)q)o 830@{]80«)@(\080360 3300930 b 300@0[)

80’)[5603@83630 30603[}‘3@0 q)oo3oq>850b 303633@360[} HSBQBSB. 53oLonob, @@3360@
ogbo Lobdgemo Eyemobs m3(1)080@360 d935c08gbemmds 30608bob 3™bhEmemol 30Bboon

dmbobemgmoesdo.  domgdnmo  ob33b900L  mobobdoc,  Lobdgeme  Bysemo o3¢mc4mb
30b396¢h®o30000 0,7583/cm, beemem  30em(30130b_9033/cm,  Bo68mocoggbl m3hodocmyé
™bgL, Gm3mol EM®ULS3 900b0dbgde 30609Lob yggemody odoemo 3okg9bgdgeme (Bruvo
et al., 2008).

1.12. 330m93900 3960glnemo 9850900l g3d36(39em g0l 8globgd Logoémggemmde

Lodotanggemmdo, olggg Gmgmé3 Bbmagemomb bbgocosbbgs 39469330, 33emg39%0
39609bnmo 90390980l 3036390 gd0l 3gLobgd oddhoné bolosml oieégdcs.

1989 Bgemlb 3. yoogoobol Bogés, dglbogemoem ogbo dogdgme obozde 396090l
393639emgds.  Igdndoggdyem ogbo  IMEbocmmdal  dgmmegde  3o6aglol  oddhogmdal
bbgoolbgs botolbol b (yoogasbo g., 1989).

1991 Bgemb, Boghotrgdnem odbs 330mg30 3960gbyemo oogogd0L 3936 39emgdols
dqlobgd odaemobol ysmemglo LobBogmmgdamol Lhnbgbhms BmEal. 33emg30L 80806l
Bo8mogbgoe ©o035mg30l  goge3gemgdol dqLBogems, 3060glol 3Gmagacmodiosn
@mboldogdoms 8931303980 o dolo obgéggs 3G0gdhozode.  domgdne Igrgzgdeo,
mdoemobol  LobgemdBoogen  nbogg@loghols o Logotramggemml  (hgdbognéo

16039Gbohghgdol  LogbhgdBo  3otoglol  gogGpgmmgds  dgoceagbos  77%. sbggg
398mgamobos oo Jebgmooo  3ogoo  osgergdel  gogGigmgdsls o
boggmgg 30Goms bzl Booeol. Jogogbnto  obogglol  BgboBagamobol b 3Bocc
56900985 3854500990 dgedathgmds 0dbs moaodlotgdnmo. 356ogbol 3tggqbiool
8086000  3hoghogodo obgGzom odbs  BogBofymmergBol  Ladnsemgdoos  10%-0360
300(30980L garmy3mBodols @ 2%-0060 BogyarBob oxheroeol Jgy3sbs sdocmol 85306
JuesgocmgdBo, G9303 35808305 3960glol GaEyd3os 71,32%-00 (35geodg 8., 1991).
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1991 Bgemb, 30093 960 33emgg00 Bohotgdnmo Lodotmggemml 6qLdydemozob
ImBommo  dmbobemgmdol  LhmBoghmmmmgontoe  oogogdcms  393639cmgdel
39LBogemoal Bbog. Lodotraggemmb Lbgo oo bbgo 3emadogm-ggmagtoagonmo 6gzombgdal
debobemgmdol ogotom g3ngBommmmgny@ds 33cmgg0d odEZebs B8, sdmbogemgem
6930mbobomgol 3060gLol 3036 39cmgdal Emby gocggbl 96,36%-b, beaemm obogemgon
69300b0boc0lb_93,25%-b.  535Lerob, ogogdal ghe Bocmo dmeol Bgrtmdon
LggLBg, ©06adbo Jdoemol bogdol ootmm  gogbzgemgds  ™ogg  Ggzombol
dmbobemgmdsdo. 6036mBol  coolobEymb, oghmEo 6g3m89booosl 1BggL Lobdgemo
Bycmol ghmeatgdol Lobgem8Boagzm 36mgerodal 3983303985L o 8ol oyoEmgdgemE
obgerggol Er9L3ydamozol yggeme Eggombdo 306aglobodn Eg3altgbhmdal 38600l
303600 (32g35dg 0.0, 1991).

1993  Bgmb  Lgogboboor  oogoegdyem o  Lgogbobgsohoboem 303339330
dqLBogemoem 0gbs LhmBoghmenmgonéo bhohybo (gmgoemodgommo d.00, 1993).

1998 Bgemb, 0>, 30360odgoemal 8ogés IgLBogemocm ogbo Logotarggemmb dogdgme
dmbobemgmdol  dotomoe  LhmBogmmmgonto  ©o935093980L  3036390mgdd o
0bhgblonemds. vghmEo mogol 6536rm33o 3936 Lbgo Lo 30mbmob gémoce, yytomgdol
03obg0emgal Lob8gem Byoemdo v6Lgdnmo BhHmEel 0mbgdel 360dgbgemmdadg 3o6H0gbymo
0035009800 39630000698530. 5badbnemo 330mg30L Igrgzee OEgEbrs B™3, 3dacmol
39609L0b 0bhgbLoyEmdsls o Lob3gem Bysemdo gahmE0l 393339030l merol Idocotrm
3939060 06LgdmBL. 93539 3393989 EOYEbmdom, 12 Bemolb obLozdo  3060qLaob
393639emgdol oBggbgdemgde Lodobomgmmml é930mbgddn 39éygmds 50%-ob 90%-
dog. doemooh odsmmo 0bhgblogmds ©900bodbs dommsd gmmda, OdOEa_J(3bgordo,
obBbymdo,  Bqlhozmbdo,  gyoooylidy,  sboemobgde,  dmEGEm33o,  cgemogdo,
Lodyomm_gogoLo oo (3bobgoemdo, bmmm 8omomo o doemosb 8omsmmo 0bhgblogmdals
mbg Logeameo 96 0gdbs godmgmgbormo (30360sdz00mo o., 1998).

2002 Bgemb, d. gmgocmodgoemolb 80gé gobbmzogemed 396ogbol gogézgemgdol,
30060 3n6-39bgh0gnéo  Bobobosmgdmmgdols o 3060l &L  dozEBmdommmgonto
0030Lgd76 93900l 0bhgaeommyto IgLBogems. g3nglommmmgeyéds 33cmg308 Joboyem
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3m3ymo3eodo  oBggbo  3960glol  g3m83gbLlatgdnmo Mol 8omsmme  Lobdokyg,
30 36>m300m™zaYen 3odm33emg0m yzgemodg bdo& 398mbggzede cosazadLotgdyem odbo
S.mutans, bmemm  Lggbgaoponmo  obommeBom  Eogebes  H™3,  3060gLol
9983300069080 35L 350Bbod 3memoggbyte Loogydggamo (gmgecmodgocmo d. ., 2002)

2003 Bgemb, 3gLbogemoem odbs  Lhm3ohmmmmgoné  oogegdvms  Lobdotg
960093760 Boygzoom oog00g07em 353339030, vLggg 3060qLol mEdaégdel bmzoocmyéo-
303096360 o 39000 3m-domemmgonéo 6ol 30l gogdhmegde (3oemsbosdy 8., 2003)

2003 Bgemb 3. yoogoobol 8Bogé Bohotgdyem ogdbo  33amgge  §émbogyemo
HbBoemm3o0m00l 8Jmbg 303339330 3060qlnemo  EO9gOEgd0l  goge3gemgdal dgliobgd
(4oogoso 3., 2003)

2005 Bgemb gobbmézngemeos 3060glols o dodm3mmoBool gobgomotgdal &alszol
BoghmEgdol  3033emggdLyte IglBogams, dbggg 3o6oaglobe o oBygdemo 3060qloo

806003@363@0 dodm3emodools 36)(’0030@°dd)o 30 ©° d 3‘3660@(\060 03600(4:015388333@0
o398m0 gotgohgdom (Fo0300330em0 g, 2005).
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0030 2. 33emg300L Boboemo o Igmmeogde
2.1. mgméon@o obocmodolio oo ob@méon@o 33@330[& 830000@0
2.2, 3@0603360 33009390

2.1 maméon@o 2bom08obo o obd)ooéon@o 33emg30L dgomeen

0 33896460 65amoBobs o abhmeBagmo 33emgg0lb Bgmmeeo Bmopogos 1973-
2014 Beogdob 8o6doemBg 398edgaybadnem 33emggqdl  oGoglnmo osgogdols oo
bobBgen Bysndo oBlgdymmo Ml 3mbgbAGIe0l HBmagee 3og3atals Jgbobgd.
399mygbgdnem  ogbs  ogogdhgiol  Bgrostogdol  Bgmeo, awmgogge  BormoBo oo
dgbeyamgdya ogbs 3Gmb3gghyare 33a0gge.

330093500 189hgbeods soobnBRL G, 8gmg Loyzgbol 8geeg Bobggstdo,
85306 Gmcogboyy 033y > g3tm3al 13hgb J39y69ddo Bsbonéoce @sobym Lobdgamo
Bycols oxheobrotrgds, 3960glmo @eog9gd0l g9gGgemgds 3g80thes. bmme dgmpg
boygbols 90-056 BemgdBo 308cmgggybadnmmds 33e093938> evorolnéo J3ghgboce Lpbino,
beogmes 03 3g80bgg39380 Johymmomo  Jeatagmoos. swbodbymo gedhe dgeteogds
2000-2014 Bcols 856docmBg Ubgocoalbgs dgagebsdo Bogogdnm 35mmg39m 3939330,
093> 08539 BarngdBo Boyrgdiemo Gogo 33emgggdo LoBoBasrBrgamb swsbhnégdgb.

8l 3g8ogy GOy BGIEIG03 8933908  owBmoBobs bl  acbgdol
3G0mbiodmo 399960830, Gergmeayy 533-b, sbggg 93630l 389hgb J3gybg330 0By
36939613090 @mBobdagdgdo 3e6oglnymo ©e9g5wgdel 030056 sjzocmgdol 808600,
50608Bymo  ombobdogdgdo  dothocrorooe  dgBmonstrgamgdmms  Lobdgamoe  Bycmols
phmGobgom, ghmeol 3gd33gmo  gdoemal 3sbhgdobs > oxheEol  gdggamo
(hodemghgdol goBmggbgdaos, GoBayy Logdbmdmar 3gadzots 3oGaglnmo esgsEgdel
3536139955 b3eomol embBogemgos 3096(h0agbh30. 083e, 398mBeobotrg 0dgsb €,
pGoglo  Beohoghocmmgonéo  ©o93owgdes,  Bobo  3Gg3gbos  Bbmemene
oRheGotgnmo babBgamo Byamwao, 3gbodmmgdgmos o6 gmogoemage bszBoaobo, G
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©0035009%0L 356300006930l oo Lob8gem Bysemdo o&lgdyem g™l 3mb3gbhGo30oL
dmérab g3odlotrcogde bybge, 96 nodymazome 3mgamsoo.

1973 Bemogeob 2014 Bemodeog go8mgagybgdneme 33cmg3980L dotomoce Lodogdgem
Byotomb Boedmocoggbeos PubMed Central (PMC), oondpe obggg 398mygbgdnem oym
ResearchGate.net,  Karger.com, Hindawicom, Ada.org, onlinelibrary.wiley.com,

jdr.sagepub.com.

2.2 g3ogBomepmaayo 33agg

»Georgian Water and Power”-ol (GWP) 8mbo399930b obgegom, odocmalols
ByoemBmBotroggde brgds  Lodo Lbgowolbgs  bgmdacosb. 3o39-Lodnemomml Goombo
3069030980 9635330l bgmdocsb, abobo-bsdzmenl Goombo_Lodgmeol bgmdowsb, boemm
3 db0-6odoemacoggel Goombo_me3s-mgmmol bgmdoob.

GWP-0b Lodyoemm Bemoyéo 3mbo3g3gdec aghmnls o 3oem(3078ol GHomgbmds
d0mobol bo8o Lbgocoolbgs &oombol Lob8gem Byoemdo Lbgoolbgos (ob. (3b&oemo 1).

&o0mbo

3038—b0336mq>m 55.5678 0.1200
oboso—boaaméo 43.3833 0.0989

3@@%0—&560@0@330 41.6144 0.0856

Bbéoq:o 1. 3oem3073abo> oo og@méob bodoemm 3m5336¢60300 Lob3gem Byoemdo
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3o 3ovydo dp/ew

de@sbo Esdsmienze | — ¢ 6144

0b36o-bsdpeto | <3533

@y0mbo

3330 50000mn | 555675

0 10 20 30 40 50 60

Qooaéoao 1.1 30em(30780L Lodygoemm 3m5335¢60300 Lbobgem byoemdo

BE®OHO0 g/

3@ Ebo-Brosmsozo | 00356

0b3Bo-badpmto | 0-0985

@y0mbo

8230 50000wn | 012

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14

qmoaéoao 1.2 osﬁooéob bodnocmm 3m5335¢6080o bobdgem Byoemdo

33e0g30d0  dmboboemg  3ofmo  dgébggol  Loggmdgmmo  ogom  Bgdmombodbyemo
aoblbgoggos Lobdgem Bysemdo 03(1)«:60[)0 o 3oem(307d0l 600)@86006860[} dqbobgo.

bozgemggo 3m3ycmoes dgggomed 1399 bzmemol dmbBsogemoligob, 6)003@3603
(3bgermdobgb Lod Lbgoolbge Goombda (3o 39-LodyGmsmmm, obobo-bodgmeo, gemwobo-
Goda@c@%o)@o 33[)060801.)0@, 8035«)@360)@000 Lodo bb3o@obb3o 3380@836@0360[5
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bobagqm 630@0.8030033@33@ oym 733 a@gq)émboooo bdabobo > 666 3o96md0mn
bdgbob bgmqmb 300'.)603@3 obogmbéo:;o 3300 12-15 63@0. 38303036(4)0032)0[) 38633301)
b0033d3@oq) ©OgE™ 306@083()[) 8[)0003@000 méaoGo%oBoob 8036) 800600@35‘3@0
36)0036)0*33860, 6)(\08@0[) moGobSoQoB, 12 63@0 Sb N ) bonsamgbm 336000@0
306)03[}3@0 203500900l 303633@350[} dqLobbogemoce, goboocosb o3 3860mq>oboo3ob
08mbyemos yggemo dedego 300cmo gotd dgbody 300@-)6360[}0. beemm 15 Bemob obo 30
30600 dqbbogemo 306006[)0066030@ 3093 303600 db0dgbgemmgobl beool  33emggol
(WHO, 2013).

33@33030 Boémn@mbo 30630600636*3@ oym 0603036306)363@0 0 obbdmdom
bo306m Lzmemol obgdhmenlbs o 33emg39380 Boémn@o mommgneoe  dmbBogemol
3b&0co0b.

33@330[} 336000@0 3000803@0 20146¢mobs 0063(60[) oo3oQ)06 bgd@gabéob °°388@3
380/00me.

bgmqmb 300[)6'03@3000 3060l Qénb Qom3o@036850 303@0606)8m6@o bgmqmb
99080L  3000b9hda, dodbodocmyéo gobomgdolbs o 39bhomoeol gmbdg, 3060l méylL
Lo 30bo O Bmbrool godmygbgdom (¢ede III godm 33emggs).

3‘)6’08[’3@0 @0030@8&)[) 38b003ob82>@oQ 3[}0(4)832)@0)6@000 30603[}0[)
8036(33@&60[}, 30603[)0[) 06086bo3mbobo ©o 06(1)3615030060[5 603000[} 806[}08@36000.
3oc4>oabob 603688@360 8060[503@3(4)860 100 8080033@33@38 30608bom @0030@863@0
oqmaoosgbob 60353000. 306)03bob 803633@860 Q)oboqmo, oY) 0go NG oqgaoogbo 30%-U,
31—@05 80%—8@8 30603[53@0 @0030@350[) 803633@350 om3@360 boHno@m
8‘)833632’@0@’ booq)m 81%—88 30@0@0 305336363@0 aonooooog?)b @0030@360[} 30@0@
803688@88033. 3ot4mabob oG@aGboSmbo 8060[)08@36)860 1 8030033@83@38 3ot4>ogbooo
©oB00bgdyemo, 30609Lol godm odggbome o 3o6aglolb ob dobio gotoyemgdol 30300
o8mmgdnmo 360@360[5 $0d00. 306)03bob 06636bo3m60 3930L03mgergos 360 (DMFT) coo
3%0-8 (DMFTS) o0bcogdLgoom. 380 0bodbogl 30609Loom odoobgdyemo 3docmgdol (3),
3°60g9bolb godm o306z 300emgdel (o), 3060glol godm odygbocmo 3d0emgdol(d)
Logéronm GomEgbmdsl, boemm 380-8 33039693l 30609L0c OBEbgINEMa(3), 3o60qLol
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393m ©039639ma(s), 3960glol go8m odggboemo 300mgdal(d) Bgoodaérgdol Log&orm
0mgbmdol. dbmogmmom $0bo3gol MmEgobaBoool 8ogé dmbmeogdymmos  3060qLol
0bhgblogmdol 5 combg 12 Bemol dbo3md03 319330 (330 0bcogdlol Bobgogem): doemask
©odoemo (0-1,1), odomo (1,2-2,6), Lodgoemes (2,7-4,4), 8ocwocmo (4,5-6,5), doemosh
doomo (>6,6). 39609Lolb 0btgblogmdal 6odoho gobolisdrmgégds o6 339mmmo ™ML
3960030 sboemo 3960glymo Mgd0l GomEgbmdom (30360sdg00mo, 0., 2004 Bgemo).
3060l 6L bhohnLol Igozelgds brogdmes Fobroogol Abmegemom mEz5608s300L
3096 8mbmgdnemo gm8om (ob. obs6Ma,6y30 1, WHO, Oral Health Survey, 2013).

Annex 1
{_}*’Jﬁ} World Health Organization
"““;’I“'—rrﬁ—t__‘:'!hh Oral Health Assessment Form
Dlnq.:lnizaiinn for Adulrs, 2013
Leave blank Year BAoath Drany Igemification Mo origfDupl Exgmmaner
w T Je I T 00 Jew el T Joa [ s el ][ Jen
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Ethnic growp (77] I:":l 1] Diher groug| 5] |:||:| {3my YWears in school |11.|:||:||'-l:l; Decupation I:l:n.:
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Other data {371 [=L1] other data i39) |:||:|.4:n
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330093930 dmboboemg  mommgymmoe  30bmgbgde,  3060gbymmo  ovgogd0L
9thomemmz0760 goghmégdel acgbhoagozetgdel 308600, 93Lgdd 3000bgo6l, Gm3gemag
dmo(303000 06a3mEBo300L J0gegbnere bmédgdols o 33980L boloomol dglsbgd. dogogbyé
689330 3ogem0obgdycmo  ogm  0bazmEdozeo  decmgdel  godmbgbgol  Lobdeéal,
LheBohmemmgeob goBotols o hmEGacgdnmo 3d0emab 3obol dmbdségdel Igbobgd
(ob.  obo6rmo, 6730 2). bmemm 33900l  bobosmo Bmozogee  33980L  Lobdeol,
h3doemgyemols o Gdob  3GmEydhgdol 8mb3otgdal, olggg NaF-ob  ¢odemghgdel
393mygbgdels 3gbobgd 0bogme8o300L.

2639(¢h0b bm3g6o:

bggLo:

boBbmsésbsqm 200300m0:

603@360@ o)bénq;osobmsﬁo d) 6050@0066)03 3 aéobén@osobm3600
bsgemagobiemgbos 33930 >
6gg80?

ol go63sgammdado o) bogrome o6 3403 3)emgdo géombgem 3) ©®g30 ©530gb03g396

03egboce bdotoco 3o gy
3006003930

B3docogyeml?

&odgboco 9)4mz9em ©®Y 3)33065580 2-4%96 3) LogGormeo 96 3030600893
b3o6o800608g300 Gdols

o) 6937moEnmo 3) 965693moHNo
goBocho
LhmBohmenmgmob

9)e®gdo géobgam %) 9o mE39EO 3) Logeome 96 gobgbog

@egle Ho3egbig®
obgbogo 3300mgol?

0gdam oy 96 NaF-ob o) cooob 3) 960
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23.  Lhddobhen®o sboemodo

332930l Jgeegace docgdyape 8mbsggdgoe @edpdogre Gmgmy gapsloggte
domgdoho3yéo Lhohobhogol o6H030603ghemme o 306edgheme dgmmegoal, olg
86535t 3968080emgdosbo  3gonegdol  3o8mygbgdem, B85mg3ohognéo  Lshobiol
30830y (hgénem 360z 608500 3039(heb — SPSS-21 39dg9mdoaon.

dmbo(399900 coo8ydogee> IBM SPSS.21-do
30060833360[) Q033303360 o 33[&06030[}0@, 060@080 @oOGSOO 0dol 8063333000, o0y
6)03@360@ baoéoQ 8353@36(’0@0 33@03030 Boémnqm 6036350, 06'3 bobaoésmo

3965B0emgdol  sbéroemgdol Bgoagbom o 3600303930l 93g0m. dgBmgze  gho3dg
3°3mmgamoy ogbo- bodysmm 3oBggbgdgare— gatger Bmmgyare . igbhtomyte Bge-
©gbgos", Go Bgotgdol Lodnomgdsl  ggadmggs. Gogol Lomedy  Ladyseom
3R396989m0s ,3g0060%. 93oboobogg, Gogol Lzoemol Bmbopzgdgdo 3gademgds oyl
61335650: 30BG™ ©> oHmm ©os3o8mbobs. Bggh 398mbggaedo yggume 300bgs 30BEM
003586 3069310736939, 306506 J0obgeda 308mygbgdnmo oy 5- o6 7-boggby-
0060 LB, 56y 3obybgdols Gocaogbrds BgBrmrenemo aye. s8afymd 3o8mygbgdye odbs
©93030093mmgdol  LoBmBo  g3tgm  Booogdymo  ,mmo0396hobt  Lzsews. 3066w
©00358mboboogol  Bgrosks  goBmorgmmoem  obs, Gemgmy  50-9  3eegbhommo
(0bhgtrgoemné0, ogEmzommo Lobdotowsb goBmogmomo 3Gmizgbho). o3y 6o
0mdgol, Gmd sGLgdymo Aowoool 3gbodeBobioc, mmo03gehob bzsemol 3g30sbgggedo
boByoemm  BoBggbgdemol Lsboor bloow  338moygbgds  Ladnsmm  sEomdghozyemo
(boo®Bocmmto  goboBormgdol  Igdmbgggedo  Lodnomm  otemBghogeme  glosbggso
Bgr000bol). Bogtod Booby YPGB B350  aBL  Bogobodger  WBoGopgbeds oo
39bocootrgdemoe 393c304gbgm ge0obs.  IgbodeBobiace, y3grms 08 3gBosbgggada, Geopy
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9% 100%-co6. bomem 3030930l 3mbi3gbhGoosbe o 306aglnem  EovgEgdeL
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dméral_obggg bnbhe, 09330 BHmENb 3goergdoc demogho 3mgemopos oagoglotcod
(R?=0.587), ob7) 3 3gdanbgggoda dobLo 0dobo, &3 Lobdgem Bysemdo s&Lgdnmmo 3oem(30730l
36396060300 393306300 30609lnemo O35 gd0L 36300006gd0Lc0E 08&gds 9%-0ob
36%-8c0g.

393m330mgnem ™6 0bo3MdE0g 3315330 Lobdgem Byommdo s&Lgonmo hmEabs o
3°m(30780L  3mb3gbhE30oLmb  oogoEgd0lL  gogh3gemgdol 3933060l gLBogemobol
0003060, Bm3 309300 Lobmo Gmgm3 12 Bemol sbozmdtog $a3ne3do, dbggg 15
Bemol  obozmotrog 3ayezdo, ondpe, 15 Bemol  obozmdteg 3aycde  3mEgemsod

8030@96000 303600 dqmgéoo (Bbéo@o 12).

12 HQ)ob obosmb&mz;o $anao 15 Gme obogmbéo:;o $anazo

GH™0b 3:mb396hEs300 r=-0.157 r=-0.444
Byoemdo (3g/em) p=0.000 p=0.000

30@30330[} r=-0.178 r=-0.418

300633506)0300 530@30 p=0.000 p=0.000

(3g/cm)

Bbéoqm 12. 30603[}3@0 e2035009%0L 30063@0300 bob8gem  Byoemde oébsbn@o
osd)méobo ©° 3oem(303d0ls 3m5335¢6o300bm05 obo 30056030 337939000 8obgcogoon.

35 obzgho-zombgodde  o@Lgdnemo  godhmgdal gogemgbs dogdgens
LheBodhememmgan® §968Mmgemmdsdy.

gy 398mo 0gdbo 0badbyeme, 3960glo Botdmocggbl dnemhoghomemmmgoné
©003500980L,  6mBemolb 3963000698530 8mboBarmgMmsl 0mgdl dGogommo qgodhmee
3oe™-39m3g, 96 gEmEGBMYMSE. 9bodbymo godhmEgdol ogbhoagoatgds $96
30093 Lon3nbggdol Bob gobeoo 3g360g6cms abhgeaglol Logobo o comgboy odhoycoce
d08c00borgmadl 33cmg3980 9badbyemo Bodotamyemgdoo.
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3°60glol  yemhoghommmmgonéo 39698006  go8mdoborg,  Loagydggeml
dm3emgdyemo ogdbgdmeed 339030460, Gm3 Lobdgem Byoemdo s&Lgdnmo oghmGobs oo
39em(30780L 30639660300 3gLodemgdgemoes ymazoemaym gérm-gémo o 8603g369cmmgobo
B0 30609Lob ghomenmgosdo. 3gbodedobo, bbgs 3gbodmmm g398m3E3930 0BgBgd0l
0egbhoaz0306980L 80860, Bggbl 8ogé Bothotrgdnemo 33emg30L yggemo 3mboBocmal 80gé
0gLgdmed 30mbgoto, GmBgmoy dmo3ogEd 0bagmEdozosl dogogbnéo bm&dgdals oo
339%0L bobosamol dgbobgd (ob. eobotrmo, 6730 2).

30mbgoédo  3gdogommo  g3odhmtdgdol  gogamgbs  3o60glnemo  ovgogel
3963000063089  3gazoligdnyem  ogbs  306Lmbol  3mEdgemogeol  3mgazoogbhols o
Rogh™Eemo 96oem0Bol 308mygbgdec.

306Lmbal 3mégemozool 3mga3o30gbhol goBmorgmmal ggger @ogrbrs, 6Hm3
3%00mgdal  go8mbgbgol  Lobdorg, Gmgmby  godhmEo,  306aglnmo  EvgEgdoL
3963000693089 Liyohobhogneo 8603369emmgob gogemgbol o6 dbeogbl (r=0.14; p=0.612).
0639()0-30mbgo6d0  o&Lgdymo yggmmo Lbgs 33ecmomo, Gmgmtogos 33980L Lobdoéag
(r=0.103; p=0.001), ¢y3doemgyemobs (r=0.117; p=0.000), 6sb3o6Bycmgdols (r=0.228; p=0.000),
6dob 36mydhgdolb Imbdotrgdol Lobdotry (r=0.084; p=0.002), godocto LhmBshmenmgeob
(r=-0.098; p=0.000), NaF-ob (ysdemghgdobs (r=-0.075; p=0.005) oo o3hmatogdyemo 3docmol
3obhol go8mygbgde (r=-0.063; p=0.018)_8603369cmmgob z03cmgbol obgbl 3060glyem
0035009008

godhmtnmo  9bosemoBalb  Jgrogzo,  Jombgetdo  oGlgdymmo  33emocogde
3996000bes  Lod  dofomo  godhmBoe > goboloBmgho  cmammgymoel  Gmemo
3960gbnmo 00350980l 3963000693030, GodhmBmd 3otggem 3130 3ogE00dbeod
Lob8gem  ByoemBo  o&lgdymme  heEabs o 3dem3endal  3mbigbhGoes, dgmeag
$379380_h380emgnemol, 6obdocbymmgdal, dol 3mendhgdel 8mbdstgdobs o 33980L
Lob3otrg, beaemem 3gLsdg $gne3de_ghmEbgdnmo 3d0cmob 3obebs o NaF hodemghgdol
Imborgds o 380emgdol go8mbgbgol Lobdodyg. qodhmems 315330 gogEcnsbgdyme
00mmgemo (33emoolb 303emgbol 396LoBMgELOL 93mBbEY, ™3 Lsbdgem Bysemdo
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o6Lgdymo  ghmEobs o 3oemondel  3mb3gbdEoe0l Gmemo  yggmmodg domscmos
3°60glnmo oogogdel gogh3gemgdedo (jbéocmo 13).

389930

0300960[) 393;339cmmd> -0.800
Byocndo (3a/em)
3°0m30130b Igd|3390mmdo - 0772
Byocndo (3a/em)
65b3ocBycmgdal mbIotagdols - 0.798
Lob3otag
33900 Lob3otag - 0.739
édob 3609@3:10350[) - 0.503
dmbdoegdol Lobdatag
h3decmgyemol ambaoéabob - 0.978
Lobdotag
0300060635'3@0 360@0[’ - 0.638
3obhobs ebBotrgdo
NaF odcmghgdel 3«:5306830 - 0.553
3%0emgdals godmbgbgals 0.549
Lob3otag

Bb(‘m@o 13. Ubgocoolbgo (33emoc00b Gmo 30603[}3@0 0300900l 30630000636030.

030 4. 30@333@0 33@363?“)[5 50550@30
3060glnemo 9300 3emobrogds dbmagemom dmbsobemgmdal 80%-3o (Vieira AR.
et al., 2008), bmqmo 60333000 obosHo 030 oms@gbo 938@038 603638@863@ démsosn@

Qoo;;oqagbo@, 6)0088@08 bnoo30€> oqgao(bgbo oL dal, bm@m 330@336 Bba@gbob
393639emgdoL (Report of the Surgeon General, 2000; cited in Donahue Jay G., et al 2005).

030Lonob, 80630000636*3@0 d3836860b bgmqml} 300[)603@3030 60-90% QQQSQQSBU@OQ
3°60gboos (Petersen P. et al.,2005). donbgoogoce 080bo, 608 dmemm 3géomeool 356doemdy
3936 g3gyobodo  dgodRbgge  3oboglnmmoe  oogogdol 393306930 @35@35300
806[}033(»6)36000 60333000 obosao, @0030@360 80063 0606)%363% 338@"80
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803633@333@0 dﬁ)msoanm 3@80030600’)2)0[) b(i)odmbb 3bmo3@om 33@00@603@
30033@030030.

m05038q>(4>m38 806306)086000, 30608&) gb N0 3‘3@00030{100063@0 q)003oq>8?>o
30083@85[)*36)0 ghememgooo (Bowen, 2002; Cummins, 2006), 60083@03 3@06@360
0303000@00803(4)0 BmbolBm&mdals Qoéq)&%om 3doemob 306360@36 Sb(i)éodbbo ©o
3060b &L Loobgl Iméolb (Kidd and Fejerskov, 2004). 3o6oglnemo cooogocgdol
m06038@6m38 3600000300@30, HEO00307e00 doénéaon@o docogmdgoo  dgo(33oemd
363336303@0 330000@86009. 30‘353@°30@ 0dolo, 6mI 306)03[}‘3@0 @0030@3?}0[} 3060030[)
33633836@30 6336)0 l)b3o@ol)b3o agmmqmo 3333303363@0 ©o Qosgéaoqm, 03(1)00(4,\0[5,
60080068 36939630700 3565 3960L 303mygbgdsl, 360dgbgemmgobo sgocmo 3$oéo3b.

306)03[}3@ @0030@360[)0 o UQUGSQ 630@30 ogd)méob 3m6336®60300b dmérolb
3033060[} oébsbmbob Hgbobgb 0603090/030300 306’33@‘)@ 30{1@36@0 1930-1940-056
6@3630, 35306 &)mq)gboe, oagéogg@o 333@3300’00[) H. Trendley Dean-obo ©o dobo
300@36360b 3036) bméeog@ngon 330@380(0@0080360 33@33360, 6m33@mo 30306lL
Bocdmocoggbos  Lobdgem Byoemdo o&lgonmoe aydhméol  3mbzgbhoioel  gogemgbol
dqbbogemo  3060glol  30bgomotrgdody.  33emgz0l  dggzoe  domgdnem  8mboi3gdgedy
@ogéQsmbom, 833@33‘)6360[’ 3036) 3006'00@363@ odso 63300336@0800, &Hm3 babag@
330@30 ogd)ooéob m3ooao@néo 3m6336¢0/0030o Hgoqaagsb 136/@4). OQSOBSUQ‘)O
30)6386@(4:-)800[) Qémol) @o%odboégbn@ odso 300’003[}0[} 33@00’036000 6o3@360 33300[:3830.
1958 63@[:, 3°6Q’°B3°b 3[)(‘003@000 méaoso&)eoob bogdlﬁgé@m 3008003(50[) Q)ob 336000,
Lob3geme Byoemo, Gmdgemo(z dgo3ogL %Oméb 3006336@(4)030000 133/cm-da, 3oRbgyem odbo
30603[)0[} 368386303@ 306)336)0@. 1960 Bcmocoob Qoosgm ©d3-b bobag@o 83@0[}
30[)0360 03(1300606)850, bmqmo 2002 3@0[)0030[) 606bm6803@@o 50—@06 46 do@odob
(Benbiobemgmds 171 oemombo) bobdgeme Byemob gghmeotgos (Lennon ML.A, 2006).

1987 Bgemb, ©33d-3o 80606363@0 930cgd0memmgen&o 33@330[} 33@33‘)@
Qoq;odboéqm 306)03[}3@0 QOOSOQSBOB 18%-00 388306360 bsm@ob 300[5603@8000 0d
30’)6(1)0836(1)30, 6003@3603 3000[)306@636 03(5036000 60336863@ bobagw GSQQB,
38@06)38000 Lamemolb  dmbBogemgos 03 3mbhoggbhorob, 6)003@3603 049bgdcobgb
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06003(HmG00gdne Lobdgem Byoemb. bmmm oogogdel 3emgdocmdol doBggbgdgemo
25%-3c0g go0dotod BhmEal sogemmmdtogo godmygbgdol dgcggoce (Brunelle J. et al.,
1990).

ghmEol  Lobhgdye @  dgommmdtogo  30dmygbgds,  Bmgmo3od
BHmEo0gdnmo Lobdgmo Bymobs o  bozggdo dobowmal, dlggg ghmEalb 393339cmo
3%0cmol  3obhgdel, o3emoazopento  ggemgdol  Bmbdorgdo_smostgdnmmos  Gmgmey;
y39emo8g 903994hyéo Igomeo 3o6oglyemo oogegdel 36939630030 (Elwood et al., 2008;
Yengopal et al, 2010). 1980-90-006 Bemgddo, Emqloy Bmgogbor  dggyobodo
RhmGobgdgmo  Lobdgemo  Byoemo  Bot8moggbros  dmbobemgmdalorel g3l
3oBmgdol  gemoghe  Lodyommgdst, Lob3gmo Bymmol hmEetgdsl gbodgdmes
300086yggcho 360336gemmds 3960gbymmo 93530l Boboomdrmgg d6dmemada. 1990-0060
Bemgdol 398093 30, GmEyLoy GhmEo bgemdolsbzom8o gobrs dmbsbemgmdaliongol
90g80m™MdE030 a3dgdol Lobom, 1339 98 33096036900 YBo&HoBo60 gogemgbo agmboo
3oGogbymo  oogogdel  3emgdocomdal  hgbrgbzoode  (Rolla et al, 1991).
93000980mmmmgono (33emommgdgde, Gm3gmo3 13933060980 39G0gbyme osgagdal
36593963000 96 hmEotgdyemo bsbdgeme Byemol 89339md00, beaeme 39309z a0l
90g0m™mdE030  30odmygbgdal  Lodysemgdgdom, 3gobadbgds gémEBMYMSE HmzmE3
396300006930, dbggg gobgemotgdswo d3gybgdel Bogomomndq (Brunelle and Carlos,
1990; Rugg-Gunn and Do, 2012). 36530em0d B63mocgqbl 03 gobgomotgdocon g39ybols
3ogomomb, ooy 3o60glnmo ©o0gowgdal g3o3639emgds 398306000 LBmEge ayhmeal
Gomgméry  bobhgdn®o  (ghmeoetgenme  Lobdgemoe  Byoemoe), obg  sogommmdaogo
393mygbgdal (ghmEotgdymo 3doemol 3obho)  bok3dg.  360Bacmool 8mbobemgmdols
45%-b  BogBmegds  gyhmEotgdnmo  Lob8gmme  Bysmo, bmemm  3dacmal  3obhgdol
19603emglmds (90%), BmBemglsy Jmbobemgmds 0ygbgdl, ahmeetgdyemos (Cury et al,
2004).

03600(4)0[5 8603368@0’)60 30600[’3@0 @OOSOQUBOB 36)838680030 8886086)’0@0@

Q)oqaobo:]égbnq) °3°dd)b Goéamoqaagsb, oonaBo, QQSOU 8@800306)30’)6000 ob333
dm03mggdd 33093900, 60’)3@8603 oqmb@mégbgs LoBoboomdoggmU.
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doybgoogoe  0dobo, 6md  Lob3gmmoe  Byemolb  gyhmEotgds o doborob
©9393306931m0 EOEI0m0 07 JobYmazeme 3993980 3060glnem ©O930gd0Lmb o
BEYO™B006 80doGmgdedo Loyinbgdg dghes 0bigéglol Logobes 3gi36096930lorgals,
7obemgl  mohgEotn®odoy  3ogmmoe  dmadmggds  dboemo  33emgggde  ©@bodbymm
bo300mborob  (Eo3093806g300. o3 3ggbgds  3oem3ondel  3mb3gbhGS300l  g3obLBEmgEMHOL
Le8gem Bysemdo o 960dbyemol gogemgbol 3o60gbymmo Eoogsgdel dodabotgmdsdg,
doGomoce og396(hgd0 98 093089 dmooglh 1970-80-006 Bemgdl. ond(zo odoy 3oemzondoe,
gy dm73000989emo gemgdgbto 96 3039606l o gobobormgds 3536073006
960 Byemol Lobalihol gggd. 585L0r0b, cmothgeohynmoce 36mdammos, B3 3oem (30330l
3oG0m3Bmbgdhmeymo 8994960380 dotomswa gob30emdgdnmons 6géhBygdo séligdymo
3Pm3odom, GmBgemoy oS 03obd GM3  0gocmmb NAyPmmmE  8mbobocngmal
69306960m0Bo(300l 3633980, 535L006, gob30ermdgaL bgEBygdo sELgdnmmo gyh™mEal
3961396¢)9300L BErcooloyy, G903 02930L Bbrng oliggg 3060306 303306300 3d0cmals Bogoco
JLemgomgdol 69806960cmaBo300bemob (Vogel GL, et al.,2006).

0836000 Lbgoolibgomds, Gm3gmopy 96Lgdmdl 0bsdgrémgg bhmshmenmgosda
Lob8gemo Byemols obgtrocmyo 3gdoggbemmdal gogemgbodg 3060glnem odgogdoLmo6
308560093030, gobemese ol doGomoce 3oBgBo, Gmgmo3 Loogydgmmse @ogom Bggbl
dogé Bototrgdnmo gdegdomemmgoyto 33cmgg0l 0393806980, 935Lsb, Bobgogac
030bo, 608 Logotraggmmdo hodotgdnmo 33cmgggde 3060gbymo ovgogdals o dobo
9OHOPEmgonco 03odhmtrgdol ogbhoagazatrgdol 30B6oo Lo 3domee 3Gr0g35mmE03bmgobas,
$96 300093 °6 960l 3q9LBogemoacmo LolBgem Byoemdo o6Lgdyme GhmEabs o 3oem(3endels
3930960 93500930l gogé39emgdedg Jotronem 3m3emo30sdo. 33emggel Loebhgeglml
beool ob ogoghorg, @8 Georgian water and Power-ob 3mbo;3g89300:, 0rd0cmobl Lob8gemo
Byoemo dogbmeogdo Lodo Lbgooolbgs bgmdosb, GmBgmmmoy, GHmgmey 3mbog8gdel
Lihodobogneo odn3s3930b Iggaoce 98mBEY, gooBbosm Lbgocolbgs 8obg&ocmyéao
d980oc0g396mmds.

B3gbl Bogt Bothogdyame glagdemmmagoye 339mgel dggaee @owaebee,
608 0rdaemobol 8oLdhodeo 12-15 Bemol 30333000 3096(hobzgbhdo 3060glnemo osggd0L
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8&3633@380 Lodnoemmee dgoggbos 89,3%-b, bmemm Lodnommm  obdgblogmos 300
0bogdlol dobgcogoor oym 3.7 = 2.1. 30609Lob  0btgblogmdal  ge8margemobol
odbbs, Gm3 33ghgbo Bocmo Bmeomes 306aglnem ©dB0obgdqddg (3)_77.6%,
odggboem  dommmd  3Gm3gbhmds  ogm  86.6%-L, bmemmm  s8mmgdymm  300cmod
36m3gbhmde  dgoggbo_57.9%-b.  Lgglol  dobgrogoor  39Goglnemo  EvogogdEL
393639emgdalo o 0bhgblogmadal  dgLbogemoliol  ogebred, ™3 Esogsgdal
393639mgds Gmgmby dgrdmdomo, slggg 303Gmdama bggbolb 893339330 c0oddals
00603060 ogm o bggbomo ImEol  Lodolhezgéoe 360336gemmgobo  Lbgomds o6
eoggogdLodgdyeme (P>0,05).  33em930L 96m-960 30BobL obggg Botdmocoggbros Lo 0l
393cmgbol dgLBogamo 3960glnmo ©o93000980L gobg0moégdady. sbszmdtoge $aya3gdel
dg96Pg30L Loogydgemoce goom dbmogemom §9bcod(330L ™EZ6baBo300l Eg3mgboszngdo,
Gmdemol  00bob3ocoo, 12 Bemolb  obogmdGogo 3gme  Yggemedg  0bagm&dszeyemo
3960gbymo ©o0350gd0l goge39emgdal mgommbodGoloom, bmnm 15 Bemaol obozmdéoge

330980 3093 O™ @899 dgeegagel gL, gobsocsb 3339 LobgBge Bcedogo

moEsBoQ)so. ob03m66030 363033601) 8053@3000 Qoo3oq)3?>ob 803633@360[)0 (B
06635b03m60b 33[)603@0[)0[) 8‘)8“’3@06@"’ 6Gmd 12 qub ob03m6603 3830330

0093900930l 3ogt3gemgdod dgomgobs 90.1%, beseme obhgblogesdsd 5.5. 15 Bewols
sbo3cod603 $a330 308 3gmgnme 3edgeooool 88,3%-b swgbodbgdmms 3eoglymo
©053500935, 0b()gBlogmdals BoBggbgdgmmo o ogm 4,31. 12 Bemob obozmdtog 3310330
©09350030b 2o3639emgds 15 Bemob sbozmdthog $3530296 geeatrgdoo Lhotobhognowm
860336906 bbgamdal o6 s3amgbl (P<0,05).

odoemoliol  Goombgdol Bobgrogom  oogogdel  gogizgemgdol  dgbBogmobisl,
506mBES, Gmd Jotoglymo 93930l gogBREImgds 3939-UsdyGosmml Gombdo
3900396000 86.5%-b, obobo-boBzmerol Eo0mb30_89%, bescmm gamosbo-6adocmacggel
Go0630_90.8%. (oo03509%0L  gog3gemgdol  Sbtog  go3g-bodyGorsmal  Geombo
8603g6gemmgboce  goblbgogroqds  obobo-boBgmeols > 3emosbo-Badsemacoggel
o0mbolizsb (P=0.000), beoemes obobo-bodzmeol Goocbls o gemesbo-Bodsemaroggol
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65006l 360l bbgomds 30609Lal 3o365390mgd0l db&og Lihodobho o bobrm Lbgsmds
o6 coo30dlotacos (P=0.084).

33930l doGomoce 30Bobl olggg Boedmoeggbos mdaemobol Lobdgemo Byemal
dobgtroemyo 3gdoggbemmdol dglbogamo. GHoombgdel Bobgrogoo Lobdgemo Byemols
d9000690930Lol  Eogebrd, Gm8 §939-LodyEmomml Goombo 0bobo-bodgmeals oo
3emceobo-bodoemocoggel 600mbolgob Lyohobhe o 3603d3bgcmmgboco
3oblbgogogdmes Loldgem Bysemdo Gmgméy ghmGolb (p=0,03), olggg zowm(3on30L
39350039bmmd0o  (p=0.009), bmemm  obobo-bodgmeols o  gemobo-badocmoggel

Lobdgemo Bysemo Gmgmby ghmEolb (p=0.56), sLggg 3oem3eydol Igdscoggbemmdoo
(p=0.093) 860d3bgcmmgob Lbgmdol o6 sgemgbeos.

89806036 35tmg39L Loogydaemore oogme dgbodmme 3933060l o6Lgdmds
360glyem ©o935wgdLs @ Lobdgmo Bymol B0bgéocmy 3g8co3gbememdsl dméobs.
335bons6, 33emggol go-g6mn doromsm otgdnmgbse 393g0dmos 306g0bormmos ol
ogogho, 08 3393990 BesboBoemg 3333980 @BowYB0EE 3593930 BesboBocmgeadol
396005058007, (3bmgmdobgh gHmbs o 08539 69300630, Gopy 083b 6036ogl, B
BogBomgdemem gohoo o 03039 J985003g6cmmdol balBgamo Bysemo Gemgemtay Lsbendo,
sbggg bzememsdo. LobBgamo Bycmol BoBgthocmyto dgBowagbrmmdol 3gbBagamol dg8wga
808650 @og0Lobgen Gmgmby BhHGL, sbggg 39ezonBob 306396 G0l Bgaagangbol
3gbBogams  39Goglmmo 9goegol gobgomathgdsdy.  Goglyem oosgaeRLs s
babBgaw ByoemBo qyheerol 306(396(Ho30L Bertrol 13130969000 o809 300gdmgds
oog0glotoes, Goy 8ol 6oBBogh, Gmd LobBgem Byoewdo gl 30B(3gbHEG300l
Bohgdol  330emedody  Jothoglymmo ooogoERol  3o36gmgds  dotregds  (r=-0,231;
p=0.000), obggg 131 3EGIoEYEO 3933060 wogediotrres babBgen Bysmdo 3omzoydol
36(3953(305bs 3 360gbnem o359 Beotrols (r=-0,232; p=0.000). bisbBgerm Byscrmdo
BBhmEGOl 3063960 300b gogmmghs 3oGoglnm ©o9gowgdBY aoBoboemgds, Gezmey
bybho  geotogemopgos (R=0.044), 96y BoBlo 08obs, Gm8 Loblgm Bysmdo sGLgdmmo
B0l 30ob396 o300 3o3emgbal sbrogbl 396oglnem osgaegde8g 360l osbmmemgdon
9% 100%-oo6. beoemes  3omoppondol  30b3gbhGoEosls o 3oGoglym  sgoogdsl

76



dméral_obggg Lybho, o330 gghmEob dgeooégdom dmmogho 3mbgmoeyéo 3033060
ogodbotoces (R?=0.587), by o3 3dgdmbgggodo 3oblo 08obo, 6md Lobdgem Bysemdo
o6lgdymo  3oem3ondol  3mb3gbh®oges 303306300  30G0gbyemo  Edogo0gd0b
396300006930L0206 036>0g05 9%-c006 36%-3coy.

3o60gbnmo oogogdel emdoghomemmgonéo 39698006 godmdraboég, Rggbo
330mg30L 80806l olggg Bo&dmocoggbod  3oGoglnmoe  ovgogd0lL  ghommmganbo
RoghmEgdal  0gbtoagogotgds.  ©bodbyemol  80860ocm,  33emg30de  8mboBoemg
00mmgemds 3060369058 Jgoglm  300bgote, GmBgmmoy dmozogee  0bazmEdoz00l
Jogogbytro  bmE8gdals o 339%0L  bolooool  Iglobgd.  dogogbn®  bm&3qddn
3996000693100 0gm 06a3mEdo300 3d0emgdal 3o8mbgbgol Lobdool, bhmshmenmgmsb
3080tholo o ghmEGaMgdnmo  3d0emolb 3obhol 3mb3otgdel dglobgd. bmmm  33980L
boboomo  dmozoges  33900L  Eo30mbal,  (h3doemgnemolbs o €dol  3Gmydhgdol
dmb3otrgdal, obggg NaF-ob (odemghgdol godmygbgdel dglobgd 0boymedozasl. 96 39de-
300b30630 56LgdYmo (33cmog30l 3gLobgd 0baam&ds(300b Liotobdoneo o8y3og90Lol
©g0bd, ®m3 3Bommgdol godmbgbgal Lob3otrg, Gmgmey godhmea, 39G0gbymmo
093500980 3063000069308g  Lhodolhognéoe 8603369emmgab go3emgboll o6 obogbl
(r=0.14; p=0.612), beogmeo yagemo Ubgo (33amoce0, Gmgméogges 33930b LobBog (r=0.103;
p=0.001), (h3docwgnemol (r=0.117; p=0.000), 6obBotByamgdols (r=0.228; p=0.000), Edol
36m9ghgdel dmbIotrgdel Lobdotrg (r=0.084; p=0.002), g0Boho LhmBohmemmgerob (r=-
0.098; p=0.000), NaF-ob ¢odemghgdobs (r=-0.075; p=0.005) o gghmGorgdyemo 3800l
3obhob godmygbgde (r=-0.063; p=0.018)_8603369emmgob gogcmgboli obegbl 3060glyem
00035009808

13960L36gemo 20 Bemol  3obdoemBg  Logerdbmdemoce  3g0dRbgge  3060gyLemo
009350090l 393(3065980L (h96c09b(309, (30, 08 36 3E>ghMEmo B0BgBal acogbhoozaizatrgds,
6o  oB3g3l  °mbodbyem  (33emocmgdsl,  Lozdome  Gomos  Eg3obgmo
99(36096930Lorgal. 330398000 Igeeobs dELEHNEGRL, BMB GhmEl moeH&dd
dmb3o6rg308  300emal  3oLhgdol, Hodemghgdobo o 93mmozoonéo  3gmmgdol  Loboo
3603369cmmgobo Bmmmo 00003535 3oGoglyemo ogoEgdel 36939630080 (Jenkins GN,
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1985; Hargreaves JA, et al., 1983). scoéognem gho38g 30609byemo oogogdel 393(306980L
40-70% (1970-056 Bemgdodeog) 139380600900 8936 Lbgoolbgo d39yobodo Lobdgeme Byemals
GHmEo0gd0l 3odhl (Murray JJ, 1991; Newbrun E, 1989).

B3gbl  Boges  Bothobgdnmmo  33emgzol  3ggzgde  dgLodedolmdsde ool
00bo3gobmgg  dg3bogergdol  3Gogommo  33emgzel 909300k,  Gm3mol  8emdagdog
dqbodemgdgemo goboo  LoBgeoo(30bm 8q;360geagdol algo 308988y, Gmgmeozos PubMed,
Medscape, Cochrane.

33093900l 3otrggemo  Lgtoo, Gmdgemo  33093806@gds  Lob8geme  Byemal
QH™Gocgdol  ogdomn 399398l 3oGoglymm  o0g90g0Lmob  B0detogdode
0obomEgds 1943 Bemoos (Deatherage CS, et al., 1943). 3sb 398cogg 7o36rog0 330mg30
Bogyotrod 90b0dbyemo 3oBotranymmgdom, Gm3gmms dgggoms eomdltés, Gmd
3o60gbymo  oogogdol  gogégemgds  dmbsbemgmdol 08  boBoemdo,  Gmdgemoa;
dmobdorcos ghmEotgdyem LobBgem Byoml, goeemgdem EodoNs sGOQHMEBaEgdYMo
Lob8gemo Byemol 3e8b3oErgdemgdcob dgoérgdac.

2007 Bgemb, Griffin-obo o 00booghmegdel  dogeh, 033-b  EOSgoEYIMS
3bhGmmobs o 369396300  gomgbnem  396hE0b  gemo,  39dmd3gybrod
do8mboemgomo  bobosmol  Lhohos  ghmEol  bhozocaglyem  ggdhnecmdcliorsb
93033069800 (Griffin SO, et al., 2007). 03 330193980006, GM3mgda(; ©385ymozongdEd
899mombadbyem  gobboemgode  Bothomgmmmdol  3G0tgéondqdl, 1dghglds  3omgobds
ool Gmd  Lob8gmo  Bymol  gyhmGotgds  360336gemmgboce 9330693l
3°60g9lnmo oogogdal g3o3639emgdal 3oBg96g3gemb (P<0.001).

2008 Bgemb Gregory Mahoney-b 8096 ogbh&ommosde Boocos 33emg30, Gmdmals
30856y Bo6r8mocggbd Lobdgem Byoemdo o&Lgdnmo ™l Bgaogemgboll IgbBogeme
3o60gbymmo  oogogdel  gogezgemgdsdg (Mahoney G, et al, 2008). 33emg3edo
dmboBomgmdsl omgds Lodndom dogoemol 963gmbyg 17-56 Bemo8rog dbo 3ol 876 3oto,
g 3emologgo3oégds 8mbs mmb 3o¢ gm0, 030les dobgrgoom, ooy gyhmEal
6o BomEgbmdal 393339cm Lobdgem Byseml 8mobdotrebgb olobo, mog0sbma (3bmgegdal
856docmBg Lojgbemgrgdgemo swgoemol Bobgeegoo: 10%, 10%-50%, 50%-90%, 90% oo dgco.
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d900939%8> oBggbs, Gm3 3o60glymmo Eoogogdel goge3gemgds 24%-00> bo3emgdos 0d
3919360030, G>08emgda(3 Imabdotacobgb Lobdgem Byoeml oyl 398(33cmmdac 50%-34
Igho. 33em930L dotromso o6l BrogmBotagmil 0dodn, Bm3 30&0glymmo EOgOEYS
B00003m 30c0gdnem 39336300 LobBgem Byommdo GhmEl BomEbmdsLmE, Gof3 dbggg
eoobhos  Bggbl  doger  mdocmoliol  Lzmemol  dmbBogemgors  Lod  Lbgocoolbgoe
3°(h93™60030 (gghmErol Lbgocoolbgo 393(339cmmdal Lodgemo Byemol 8mBbdotgdgemos
dméaal) Bogotrgdnmo 33emg3000.

B3gbl 80gés Bogogdnmo 33emg30 o domgdymme 3dgrgzgde dgLododabmdsdos
Indian Journal Dental Research-ob 2003 Bcmob byotooliorob, &m8gemoa; gbgde 3060glyemo
993500980l 3936(390mgd0Lo o Fob JmEgemszaol Lob8gem Byoemdo o&Lgdymmo aghmEal

306396¢h&0(300L0206. 330mg30 Bohoed 0bomgmal 12 bmaggemdo, bo3gemgge 3mdyemoos
9900390001128 b 3memob dmbBogemobgob (12-1566), Gmdemgdoy 8moebdocebgb Lobdgem

Byocol o3hmedol z96Lbgoggdnemo 3mbgbhtogeoo (Acharya S, et al,2003). 33emggol
3900939800 @oLB©S, Gmd 3oGogbymo osgagdel gogozgmmgds 9edgbgmmaboco
Bpotrogdo LobBgen Bysemdo gyheatrol  30obi3gbhtoenl  Bophgdolosh gmoce, 6y
360glnemo Eo9gogds 3tyma00 393306300 Rl 3mbgbAHGoEol Botgdslionss.
B3gbl Bogés Boghotgdyave 33amg3eb dgcegaee. GemBgaroy 2bggg moggee Laggangge
3eo3geoopool  12-156emols  obogmdeog $33BL @0 swbodbgee  3mbhoagbhl  obgsg
BogBercogdences Lobidgemo Byoemo gyheerol 396bbgoggdama 30b(396h o000, Scoolitnégdl
3960glnemo ©oog9gd0L 393306930l (96cgbocl Bl 30bi3gbheEol BEcslionob
80806:293530.

3030Uho630, LobBgem  ByormBo  hetol  e3hoBocmyio  3ebi3gboool
39680360l 8086005, Boghoercos g3ncogBacoememgono 35mg3e, Ermdgmdoly 8mboBoemgmds
Bo0coen 1020-85 b 3eacmols BeabBogemgd 12 Bewols obo 3003603 $a70330 (Khan AA, et al., 2004).
R0l 306(3960H300, GeBemol emboy wocgaglatares gotagliol gzgmmsdy 6o3emgde
39803b3939, 3gocoggbeos 0,3583/cn-3o. 585Liorsk, sbodbymo 33emgg0L dotaoracon 3930,
Gerdgemoy IgbodoBoberdodos Bagbl doge Bogyotgdnmo 33emgg0l 3930796, dromBohgmdls

388@8630 30608[)3@0 @0030@860[) 603688@860 Qm%b—Qoamsﬂ@SBU@ 303306)300
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Lobdgem Byoemdo gahmERl 3b(39bHES3ELMS, b7 aahmERl 3mb39bhES300l BEoolemob
960, 03530l go3é3gmmgds  Jetgds. 030gg  EdLHYGES Bggbl  Bogém
030emobol 6o0mbmodmenbo Igotrgdgdolsl sogocgdel go3639cmgdols o Labdgemo
Bycmol 393500g39bcmmdal Bobgegom, 396dme:  3939-LodnGmsmmml Goombdo, Lows(
Lobdgemo Byoemo dgogogee PHMEOL ©EbIORE Goambgdmob dgrotrgdem  domommo
30bgbh®ogooos  (0,1283/cm),  ogodbotred  oogegdel  dgoofgdom  dSEMO
3oBg9bg0emo (86,5%). gm0l 30b(39b¢ o300l Igd306gd0Leob gbmo ovgeEgdel
39363909353 0o, B3 Bv0mbgdol Bobgrogoem gowobsBorms 393gabontoce: olsbo-
Lodgmerol Bo0mbols dmbobemgmdsde, Gmdgamary dmobBots LolBgem Byoemlb agdmeals
306(396¢)60(30000  0,0933/cm, 3960glnemo  Eoog0g80L 3036 390mgded dgocogobs 89%,
beooemm  gemobo-bodommoggol  6o0mbdo  3o6oglnmo  oogEIgdY  ©gbadbgdmeos
bgeoemol 3embBogemgars 90,8%-U, 85306 Gremceqlsy 9b0dbymmo Go0mbal Loldgeme Bysema
393969010 oym ghmEol 3:369h G000 0,0833/cm.

Rh™E0Lgob goblbgoggdoom, Loldgem Bysemdo s&lgdyemo 3omi3ondol, Gemgme
PGom3bmhgdhméyme 3963960l 3gbobgd,  ®obs8gémgg  mmotgHohyemo
dmbo3gdgde 3Botrod. Jotrggmmo (36mdgde, Gm3gemoy 7393d06cogds Lob8gem Bysemdo
06Lgdymo 39em(3078L, Begmedy Lobogmzbemme 8603g69cmmgob gamgdgbhl, gogmgtcos
1940 Bgemb, g968sbgemo byhtrozomemmgel, R. Hauschka-b 80gé. B3emgocsw, Lobdgem
Byoemdo o@bgdgame eyl Gegmey a3y, @MBmyIeegdgee gagdgbhe, o6
goboboemgds > 0go  gogemosbgdnemos  3ogboy8mob  géhmo  Bymmol  Loboldol
3oP39698cmol gggd. Byemal Lobobol gogamgbol JgLBogeme $968Gmgemmdal botralbdg
o0Bym 1950-006 Bemgddo o 3oéggmmo gloeglomemmgonéo 33emgggde, GmAgmo(3
Bogyotrod  9pb0dbyemo  dodotronemgdem  003mbosde, doltégds  bobde  Byemal
dmBbIotrgdgemes  Lo3geooemosbmdol  Bomoem  mbgl  396936mgol yemno
©93509593007 (06ogatogho) (Kobayashi, 1957).

1987 6Bgemb, Sklayar-obo o 009booghmedgdoll dogés Rohotgdnmmo  33emggol
boagndggemdg osbhygdnem odbs, 608 Loldgem Byoemdo 3oem(3ydobs oo 35360380l
domomo  3mb3ghbeood 9830698l  3o60glnmmo  EovgoEgloly O 3oEmmbhol
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00350098930l gobg0moergdol €03l 85d0boy 30, Gme el Igd;ggemmds 033
Lobdgem Bysemdo, odoemos (Sklayar et al., 1987). sebodbycmo dgogggdo dggbodedgds hgqbl
dogés domgdyem 39009390L, 396dme, 39Gogbymo  oogogdoly o 3oem(30y8al
363960 60(300L  3mEgEmO30Y&0  3038060L  dqLBogemolol ogebd, ™8 Loldgem
Byoemdo  3om(30980L  3mb(39bhGo00l  Bohgdol  330mmmBedg  3060glyme  EovgeEgdel
393639900 30600905 9%-c0o6 36%-3cy.

0bggg Bmzme3 6gd0L8oge godhl b sbemogl shoogoddos, goblogymégdom 30
99000306030 mEF9EH ™o 1dghgLBocmoce 96 960l mmboa, 09653 myg 33cmg3980 Bgqbl
dogé Bohotgdnmo 33emgg0L LoBoboomBoggm 39wgagalboyg gdgb. o33, 9dgg dobeod
©03935hm,  g3olomgommolbBobgdgemos  3o86og0 godhe @O 3obmds, Go  33emggel
3900939939 73ecwmdgem 3o3emgbol obgbl o GmBgmms godmabmdomsy 3godmgde
00blbol 006089 mggmdal 39360 330mg30L g3o6Lbgoggdnmmo 3ggge.

oobemmgdno 70 Bemol B0b, (30 gm0 3otrgamoce oo8othglb Lodmgoomgdag
Lob8gem  Byoeml  30Go0glyemo  oogoEgdel 3693961300l  80Bbom, 08  EBmabargal
BHmEobgdnmo  Lbobdgmo Byoemo  gobmmom  gyhmeel  dodgdomo  daBmeogdol
960m0g6m0 Byotrm. mgol dgmdoégmdom, dbmammom dmbobemgmdol osbenmgdom
56% omgdl o3fmotgdymb bob8gm Byoenb (US Public Health Service, 1993), 3o

od0bo, 1339 030(430300@00 603638@863@0 og@ooé:oégbn@o 360@0[} Babégbob,
03@03080360 83@360[)0 ©o 03000(4)0[5 333333@0 Oobqgégbob 80800936860. 03oLonob, ol

QOSC’)U&OQUB@OQ 080[)806, Bb(")3é)(*)2)06 U)U 06)0 0[5060 (33(5(‘06)06)863@0 bobaaqm 68@0[)

admsg égaomGSbao, ooo3ob 35603 ob333 38°B°3b %Gméob 6063383@ 6000@860080[}
(Clovis ], et al, 1988; Burt BA, et al., 1992). ym39e0039 883000Q60363@0q>06
393m30botg, d1bg06r0300 0obodgrermgy 306mdgddo Bode dbgemoo Lobdgem Byoemdo
o&lgyemo  hmGol  3oeodoo 303306900 306)03[5*3@ ©003000900Lm0b, oy
80300030@0[)6058600 oaoboB, 6Hma 306)03[}0 606)3000@335[) 8‘3@@03@0«)@008036

Q)003oq>32>ob.
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OQGOHGU@ 3mb036860b 8[&0@03360 2013 63@[) 06@0030')30, Kiran Kumar Dandi-obo

> 3obo 3memgzgdol oges Rogodrgdnmoe gdoegdommmgenbo  33emg30, GmIgemo(
g3bobn@gdmes  3060gbols O gEmymEG®Bol  gogegemgdel 3gbBogemsl 12 Bemal
obo3mdc0g $3node. Loggamgge  3m3dymmoes Lob3gem Byoeml @gdnemds g3hmEal
bbgoolbgs 3mb3gbh&szenm. 33ecmgg0l 399398000 oLHGHES, ™I qemymemBal
39363990939 Lobdgem Byoemdo dgdogoemo gyhmo Lhohobhogneoe 360dgbgemmgob
393cmgbol  obogbl, bmmm  3060glymm  ©O9g0gO0LeOE  B0doCmgdsdo  mbedbymo
3963960 13603369 BNl 09853l (Dandi K.K., 2013).

Lob8gem Byoemdo PHmEOL 3mb(3bRHE300L BEoLmE sLmzntgdmes bzmemmol
dmlbBogamgms 3mbhoggbhdo ogemymE™Bol 3Gm3gbtmmo 36, bemmm  3960gbymmo

000300900l 8036)33@35083 898mombodbyeml gogemgbo NG degbeogbos_sligomo dgwgge
ovocom 2003 Sg@b, mnﬁadgm‘ao 12-14 qub obo3m66>o3o 333030[} 278 800[5603@0[)0806

333@806 33‘30330 Bo@oégbn@o 33@330[} 33@360@ (Ermis RB, et al., 2003).
Steven A dairS-ob 3036, 1999 Gg@b >dd-do, 3000’0300[5 300030 806[)0063803@36*3@0
33em930L  Loagydggemdg, Gm3gmogy 808boce obobogs  3oéoglnmo  oogegdol o

gemymbmBol 303639emg00l IglBogemsl, ogebos, Hmd Loldgem byoemdo séLgdnmo
03@)0)(4)0[5 3006886@60300 3603363@00306 803@360[) NG ob@gsb 30603[}0[} 60630000636083.

Lo 3300930 30033@-)800[) ob 6060@0, 60’)3@3608 amobaoé@sgs Gso@b 03(|)oot4>ob
300638606080000 0,1—0,236/@-30 30603[)3@0 q)oo3o@860b 8036(30@360[) 35603
d6033bgmmgboce o6 goblbgogrgdmmbgb o3 3005(50835(50[)306, é@demgda(3 dmobdorcobgb
bob33@ Ggo@b os@coéob 3005835(56080000 0,5—1,238/@—30 (AdairS, 1990).

émamée 1339 o3q>60363m, bol)ag@ 530@30 oébg?)n@o 30@8033()[)0 o
30603[)3@ Qoo30q>gboboo06 dobo 30968@0300[) agbobgb @063600363@0 8006033882’0
J3oérgo.  goboocoob 30@30330b dobmegde  mégoboddobogol  omonée  bmEdal
0goérgmgddn doromooce beogos bo3ggdnlio oo bozggde obodstgdel bodyommgdem, sbggy
6)08 3830053833630 0Q80@m6603o bobooooB, m05038Q6m38 3386086360 NS 033@93b
Lobdgem  Byoemdo oébgbnqm 3o 30730 3006336@)60300[) 3o3emgbols 30603[&3@0
00300900l 803683@8&[)0006 303060’)36030. ombodbycmo g3l Loogydgmmoce Sémnb
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3b&03, 8mbo(393980L LodBatglh o8 3ymbom, beaemem IgmErglh 8beag Bggbl 0bhgéagll, 30093
96mbgem 308mg3933em00 50badbyemo Lo Jombo.

Bggbo 33cmg30L 300093 960> 3603369mmgob BoBobl BoéBmoggbos dbszols oo
Lgglob gogemgbol dglbogame  3oGo0glyem  EO9gEgdLMOb  BodoCmgdode.  Bmgme;
domgdymo 39939800 LAY, 3060qlLymmo 935980l 3oge39emgds Lbgocoolbge
obo3d0  Lhodobhozyéoe  360336gemmgob  Lbgomdol o6  ggodemggl, obggg o6
eoggogdLotgdyme  Lodobhognese  360336gmmmgobo  Lbgomds  Lgglbol  Bobgrogoo
3o60gbymo  oogogdel  303639emgdel db&og. 3g360gnemo  33emg3gd0  ©badbyem
Lo 3000be206 3033069300 Lo 3Bomce BE9g0MEO3bmgo6os.

o(hgeohYOYmeE  ©EoLHEgdnmos, Hm3  sbozel  Bodgdolemob  gémoc,
3960gbymo ©o9350g30l 303639t gds3 086gds (VanWyk C, et al., 2010; Hansa K. et al.,
2015). Bggbl Bogér Bohotrgdnmmo 33cmggom 30 dbozmdog 33n39dde 360dgbgemmygobo
3obLbgo3980 9300980l goge3gemgdol Bbéag 96 ogedletgdnms. 12 Bemol sbsmdéog
$379390 o935l 36m(396dycmo 8oBggbgdgemo 3goggbrs  90.1%, beoemem 15 Bemol
Lo 3md604 $319330_86.3%.

dogtmdomo bdgbo LozBome LgbLohoy&os 306oglyme oogogdol 30dséron
3o86md0mo Lgqglolgob z06Lbgoggdom, 5xmbodbyemo v0blbgds 0dom, Gm3 dgrtmdnmoe
bgglob  Bo68mBoggbemgddo  3d0emgdal  93mees  Bgobgdem oy  brogds oo
3qLododabo, 3oGomggbyem go6gdm8n 8omo oYm3gbgdal bobgedemogmdsy 036 gde,
035b006, dgrtmdam Ldqbdo dghes Boblo 3398000 Imeral yoemgdo EIstgdocmo
Lo33980L Bomgdal. 30093 gémo 80Bgdo o3 Bgémdnm Lglde 3ol 3o60gbymmo
©003500980L  go6300006980L G0l3L G0l mELym™mds o oLk o 393d0Egdymmo
3r8mbymo oldoemoblo (Lukacs JR, et al., 2006). Bggbb 80gé Bogetrgdnmo 33cmgg0l
39009398000 Lgglors Bmerals Lbgomds 3o60glnemo oogogd0l gogezgemgdol 3btog o6
eo30gLogdymo, Go3 3gbodemgdgemos ooblbsL 080m, Gm3 12-15 Bemolb 3g6omcoo
bo38omeo 9690gh0700 ImE3mbymmo (33cmommgdgdel mgombodabom, B3 mogols 3btrag
306000306 303306300 E9350gd0L go63000069d0L006.
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30603[}3@0 0350900l 3m33@3db360 ghomenmgooob 803003@060(4:3, Bggbo
33em930L 300093 3600 30806l doGromo 808560106 86)000@, obg39 5063000@65]6@0 0d
80300863330 30833360[} 0@8500030306060, 6)«)3@3608 33bod@mo 303306)30 033636
306)03[}‘3@0 @0030@360[} 606300006)350[)0006 ©d oq)soaan)o %ogmégbob 3006)3@0300[}
dqLbogemo 306)03[50’)06 303060036030. 33e093°30 dmbobocmg 306360[} 3036 dg3Lgonemo
oGggOa—somb3o§>SBob b@o@ob@ogu&m Q03330332>0b 333@38 @b@aoﬁ@b, 6Hmd 360@860b
go3mbgbgals bob306)3, 60080')63 %od(bmém, 3o6ogbyemo  o9gogdel 80630000636038
bd)od)obd)o3néo@ 3603368@00306 803@360[} o6 05@36Q)o, booq)oo bb3o y3gemo @06063350
oSijd)mé)o, émamﬁoeoo 333?)0[} bobgoéa, Ogbo@gn@ob, 60530663@360[), &dob
36m@3d®380b 3005306360[) bobaoég, 3030(50 bd)maod)m@ooaooos, NaF-ob d)o?)q)ltjd)gbobo
o 03(500606363@0 3%0emobl 3ol godmygbgds_dbodgbgemmgob gogemgbol obogbrod
306)08b~3@ Q?ooSoQ)SBo%g.

036006063363@0 360@0[} 30[)@3?)0[} 80800336360 933@&’)3 803633@363@0 ©o
m06038@6m33 380000@00 30603[}3@ @030@360[;0»6 bé)doo@ozio, 30600@06 030
3o8mobhggo domommo  3emobogn®o go3gdhnemdems o Lmosemyéo dodmgdemmdom
(Marinho VCC, et al., 2003).

@06360636030 3603@0@ 300030033&) 80060383360 60[)30669@8501) ambaoé\gbobo
©o 30608b3@ @0030@360[) dmérolb 3033060[) Hgbobgb. Y} 3b<4m3 53360 3360@@360
3330386800 MEDLINE-ob> > EMBAS-ob 603088 oébgbnqm boody)gbob bob¢33‘36
3080050@3038. 0Q503GU@0 3030050@30 0360000536[) 1980-2000 6@0530 oébgbn@o
b@o@ogbob 33@3336[}. 3300930 805[}03300686000 boososéabm oq)acoﬁsqm 0d 3560303, éHm3d
dobs doéomo@o 30306lL 5063000@686@0 0300':60[) 3mb306350b 0300638 60[)30633@360[)
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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
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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.

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
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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/1 (WHO, 2008).

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

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.
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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-NL

According to statistical results (Oneway ANOVA) there is a statistical significant
difference between Vk-Sb and Gld-NI district drinking water calcium concentrations (P =
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.
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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).

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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