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The relationship between diet, saliva and
baby bottle tooth decay

Stephen J Moss
New York, USA

The problem of  ear ly  in fant .ar i€s (Baby Bot t le  Tooth De.ay or  Nurs ing car ies)  o. .urs

wo.ldwide. This p,per examines reasons fo. this o..urrence and suggests that it is the

qual i ty  and quant i ty  of  sa l iva wet t ing the m.r i t lary inc isors that  is  the pr imary.ause.

Apply ing th is  thesis ,  the.uthor  ind i . . tes two re l r t ive ly  novel ,  non-dietary apProa.hes

lhat  pra. t i t ioners.nd parents c ln take to Prevent  th is  d isease.  Addi t ional ly ,  the author

proposes that in order to pla.c focus on obtlinable prevention, the name of this disease

might  be changed to Tooth Cle.n ing Neglc. t

Io t l iy  the condi t ion lnoi rn rs  Brby Bot t lc  Tooth Deciv
(BBTD)or  nurs ingcar ies occurs dnd is  r .cotn ised ivor ld '
h r d '  l h -  p - - ! ' l , t  f  t l - , . ,  _ d r i  i _  \ ' ' , u .

!opulat ions has been cs i imai .d is .anging f rom 3 to.15
p.rccnt .  I lanv predi . r t in :  dent is ts  bel ieve ihr t  i i  is  ihe
most .onrmon. .usc fo.  cr r ies occurr ing in  in iants an. l
pre 'school  ch i ldren This p iper  c \p lores rome oi  thc
reJsons wh'  in fants teeth,  p i r t icu lar lv  the mrx i l lary
i rc isors,  are suscept ib l .  to  th is  torm ot  rJp i . i  ancl
d.st ruct ive den,ne.a l is i t ion Th.  issues fa ised her€rn
chr l lcngc the conccpt  thr t  th .  pr imary cause tor  th .
developmtni  of  BBTD,5 pro longed fc .d ing i rom ei ther
thc nu.s ing tot t l .  or  t l rc  brc.s t  I t  is  the author 's  in tent
io  d i r ! . t  some fo.us Ntrv i rom ihe d ier ty  rqt .c is  of
th is  unique pr t tern o i  d.mincr ! l is r t ion Jnd tcach
torv. rd a nro.e p. im&y causc ihe qur l i ty  rn. l  qu.nhty
. f  th !  s . l i \  r  \ !e t t ing thc in lant  s  mrx i i l r rv  incrsLrrs.  l t  rs
hoped thJt  su.h an.pproa.h m,Eht  pro l id .  t r .cht ion-
ere and pr .ents lv i th  ins ighis  leadint j  to  morc hgical
.nd e i fc(h\e m.tho. ls  ior  both i rer t ing ind prcvcntLng
SBTD

The combined ef fects ofsal iva,  f luor id€ and d iet

5urvc!J, t r  r  d , ) / .n  Lountr ies lvor i , lwi . l f  h . , r t  ihown i
dr i rn i t i .  rn ' r . . \ .  rn  l l i r  nudr l r f r  . f  ,hr ldr fn r . i .h 'nF
r h . i r  r . . n :  r . t . ) l l v . r n f .  f . . . .  S r u d i | ,  ( r ) n i i r n \  t h i l  i h c
. r n g l t  r i . t o r . . n l n r , , n  t o  r l l  t l ) ! \ ! . o ! n t . . s  r '  t h r  l v r , l .
. f . r e i r l  d . , L l \  r ! . , , r  J . n t i i , r . r '  i l , n t r i n , n !  i l u o r i d c r .

Car ies is  nat  prevented by f luor ide toothPaste act ing
alone The t ruc workhorsc is  sa i rva.  F luor lde,  f rom
dcni i f r ices,  p lays the importani  ro le of  a chemicat
caia lyst ,  enhancing sal iva 's  abi l i iv  to  do i ts  job of
protecting, naininining and repairing iooih enameI

S,rliva is to tooth enamel rvhat blood is to thc cells of
tbe body.  I rs t  is  body cel ls  depend on the b loodstream
to supplv nutr icnts,  remove * is te,  and protec i  the cel ls ,
enimel depcnds on saliva to Peiform similar functions.
Saliva, workint with fluoride, .an neutralisc and over-
comc di€t r ry  car i .s  chal lenges and inhib i t  the car ies
process.  The cvcniual  understanding of  thc rnter-
reLai ions betn 'een .1 iet ,  l luor ide and sal ive should
enabLc denia l  l re ! l th  profes-c ionals to bet ter  understand
the c l in ic i l  phenomena th i t  car ics occurs only  on
spcci f ic  Locai io .s  (s i tes)  on thc tceth.  l t  is  helPfu l  to
rccal l  some of  sa l ivr 's  numerous benef ic ia l  act ions:
'  Sal ivr  prot .cc h i rd and sof t  t issuc i rom dts iccat ion
.  Sdl iv .  enhanc.s tastc
.  Sal iva lubr icntes thc food bolus,  which fac i l i ta tes

chciv ing and swi l lowinS.n. l  pr .vcnis  scratching of
th.  sof t  i issues rnd the oesophrSus

.  Sr l iva speeds orr l  . learanc.  of  food prr t ic les and
dissohes sul iJrs

.  Si l i ra .y  enzynes f ic i l i ta tc  the rehovi l  i ron thc
nrouth of  inntublc . . rbohydr. tes

.  Sr l ivr rv  bui i . rs  n.ut rahs.  , ) fgrn i .  ic ids prcduced
br p l \ue bact . r i i

.  S i l i \ r rv  min.n ls  ic t  on k\*h s l ruct r re to inhib i t
d .nrrne l i i t ion ind cnhrncc. .mrn.r i l is i t ron
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Sal i r . r  r f . l c los  n \$c( rL1  11uo11dr  in tL r  th .  n rou th
< - l r \ r ' t !  1 1 1 .  J , . . , . d  ' l ' ,  i ,  n L r l  ' r 1 . . k , i . .

{  h lch  inh ib i ts  in fcchon

Sal ivary  p ro t r ins  ibsorb  on to  too th  sur iaces ,  inh ib r t -

in t  n l inc ra l  loss  rnd  ba . t . r ia l  adhes jons

' l r b l r  
I  q , , h \ . , r !  !  L  ' , l r r r ' , !  l !  \ . , d l l t ) . r n r .  i r r r r :  I

| ) . 11 , .  ] i ! r )

( : l , r , J .  l ' . r {nd  su t ,nurd ibu l . r  \ J r f f ,
\ub l i f !u . l

\i:.fnt\ vri\ l.r' \l.dNnr vrrr h,gh

Saha is  supersatu la ied wi th calc ium and phosphatc,
the pr inc ipal  minerals  ih . i  nake up human en.mel ' .
Some ic ient is ts  th ink o i  sa l iva .s  a forn of  l jqu id ennn1. l .
In ihe nrouth, while the enamcl surfacc is as'ash in this
supelsaiurated min€.al bath, a continuous interchante
of  ca lc jum and phosphate ions oc.urs bcf i !een the
sal iva and th.  enam. l .  An cqui l ibr ium is  es iabl ished
between the minoals in ihc enamel surface and those
minerals  present  in  thc p laque f lu id and sal jva.

Fo!  substrate,  p laquc bactcr ia  dcpend on ingested
suga.s and cooked starches.  Too of tcn some plact i t ion-
crs fail io thjnk of cooked or processed starch foods as
potent ia l  substrate to.bacter ia l  meiabol jsm. ln t ra-ora l1) , ,
thc salivary enzyme am)lase quickly breaks doNn cookcd
sta lchcs in to the s inple sugars mal tose and t lucose.
This is a nri\ed bl€ssing, beneficial because rt acts to
c1.ar insoluble sta.ches from ihe moLrth, but a problem
because the mal tose and g lucose are metabol ised by
plaque bacteria lcading to dangerous levels of organic
acjd p.oduction. Bacteria can also metabolise stalches
i i thout  requj r jng sal jvary enzymes to f i rs t  turn th.
siarches into suga.. Recent research has sho(n clearly
that  s iarch products fapped in p laqu€ can be m.tabo-
lised djr€ctly to organic acids with or rviihoui salilary

Unde!standingdemineralisationand remineralisaiion,
we real ise that  ear ly  les ions,  where the enamel  sur iace
has noi been broken, can be remineralised using the
sal i !a  as th€ remineral isat ion agenl .  A lso,  many
clinicians now lealise ihat calious lesions de|elop on
the certain tooth locations where there is an insufficient
flow oI salila to provide buffer against the acid condi'
l ion.  In  the presencc of  mature p laque,  a l l  foods
coniaininS even small quantities of sugals o. cooked
starches have the potential to lead to all acid condition.
This phenom€non is  one of  the r€asons rLhy i i  is
d i f f icu l t  to  mak€ judgernents beiween ihe re lat ive
cariogenicity of different foodsiuffs, and s'hy we should
noi  be over ly  concerned that  any par t icu lar  food is
either 'good' or 'bad' for teeth. When naking dietary
sugSeltions foi caiies prevention, many practrtloneis
focus on daily frequency of inSestion (no more ihan 3 or
4 snacks) as well as on the nuhitional aspects of what is

HCO 1.0

Baby Bottle Tooth Decay

Unfortunatcly, ih€ bottle alone is mistakcnly charSed as
bcing the villain hcre, hence the name:Baby Boitle Tooth
Dccay. This is far from ihe .ompleie story. Considering
the inter{elationships between saliva and diet helps us
to bei ter  understnnd how and why the iapid tooth
dcstruction of ihe maxillary incisors, knosn as Baby

FiSurel
This mothef is demonsbatinS an eif€.tive position to us.
$h i lec toan ingher in fan t ' s tc l th  She isLs ingasmal lp icc to t

Eauzetietween her iinAers and wiping her.hild s leeth.lean.
This clennlng should bc donc thi.e a day.
C€tte nrar. lrascntc unc postrrc effica.e lors du nettoy!8e
des dcnls d. ron nolrrissor Elle utilise un petit frorc€a! d€

taze entre ses do,6ts et nettoie l€s derts de son enlanr Ceci
do i t  a t ie  ta i l  de lx fo$  par jour .
Dic5e M!tlerdenonstri€rl die optimale Position zum Saubern
d.r Zrhne rlrrcs Lndes. Mit einem um die FinEer Sesrck€lt€n
Mullstnck nidmt si. die ZahnreinigunA vor. Di.s s.llle
zaeimaltigli.h erlol6rn.
La nad.c dcmu.stra uni posicl6n electna para limPiar los
dient€c d€l iniante. Utiliza un pequeno trozo de Sasa entre
srs dedos para linprar los dientes del nino Erta limpieza
debe eiectuarse dos v€.es al dia.

Bottle Tooih Decay, develops in infants. \{hai are th.
oiher faciors thai hake maxillai), in.isors nrore susceP-
tible io caies than other iooth sites and an infani s mouth
susceptjble to bactedal infe.tion?

Th€ nature of saliva and its flow around an infant s
maxiltary incisols make those teeth highty sus.epiiblc
to bacier ia l  co lonisat ion ' .  Because of  grat i ty  and the
location of ihc salilary ducts, salivary flo\! around th€
maxillary anierior teeth is notorjously low and slo$.
The sucking aciion during nursing hinders salirary flos.
Also,  because jnfant  l ,p  mu.c les are not  yet  suf f ic ient ly
develop€d to remain 'sealed ' ,  sa l iva on the uppei  jnc i

sors iends io evaporate and the incisols become dry.
Sugars in the boitle or in breast milk merely act as

substrate for ihe bacietia. Any carbohydrate \rill do,
even the lactose in mother's milk. The rapid and exten_
sive toot l r  breakdown is  associated wi th an otergroaih



or Str r f tococcus mutans.  StrePtococcus nru l rnr  is  a

bic ieni  thal  has vcry par t jcu lar  nutr ihonnl  r tqui r .nrcnts

ind t r fqu.nt  lc .drng is  necess.ry  lor  i t  to  colonis f  An

r , . i , ,  -  r n S  ' , 1 1 , ( ,  l h ,  b . r r l .  " r  b , ! J :  - '  r  P - . i J , r
iu lh l r  th i5 importanl  b jo logical  rcqu, femcnt

Furthcr  conpl icat ing thc process is  lh .  ta . t  that

sal i la  does not  mi \  se1l .  This  comPl icat jon mat ters

bec.usc thc composrt jons of  Parot id ,  submandibular ,

sutr l inSual ,  and minor  mucous g land secret ions are so

difiercni in many iespects. I/rrl. 1 shows thal, relevanl

to c.ries, submandibular and sublingual sativa is the

bet tcr  buf f . !  and.onta ins more PhosPholous for

r .mineral isat ion.  Note a lso that  the v iscosr ty  ot  the

minor mucous glands is very high^
Whv is a buccal surfa.e more soscePtible to calres

than rhe lingual surface of the same tooth? studies of

sahrary flow show that salivary film velocity is much

slower bLlccally than lingually The buccal sulfaces of

the iniant's maxillary incisors are wet mainly by saliva

fron ihe hi8hly tiscous rninor mucous Slandsf Saliva

from ihese lip Slands is viscous and los in bolh mineral

The situation is also comPlicaied by the fact that

babies s leep mo!€ than adul ts ,  and less sal i !a  is

produced during sleeP. Finally, as mentioned above, in

the infani's mouth there is little mixing of saliva The

character is t ics of  the sal i la  that  s 'e t  th€ in fani 's

maxiUaty inc isors are Poor buf fer ing capaci tv ,  low

phosphorous content, and high viscosity The nature of

an infant's saliva is also different than that of an adult.

h'heieas adults are Protected by th€ immunoglobu-

lin secretory IgA in their saliva, infant saliva contains

on1]' half the concentration of secretory l8A found in

adult mouihsr. Because an infani's salivary aniibody

title is so lor', microorganisms are more likely to

flourish in the infani's mouth Babies are continuousty
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inoculat rd wi th bactcr ia  t 'v  thei r  Parents throuth k iss

ing,  shar jnS o l  food and other  contacts.  Bact . r ia l  genei ic

tvp ing indicat .s  that  i t  is  most  of ten the nothcr  th i t

passcs the ac idogtn ic  organisms io the chi ld .  l l  aPPears

ccr ta in that  thc in fants orn l  f lora is  .s tabl ished qui te

c. r ly  dur ing iooth erupt ion,  most  l jke l ) '  before the

second b i r thday".  I i  secms imPossib le to s top such a

iransmission howevei, to keeP ihe number of bacielia jD

the inoculun low,  Parenls should be encouraged to c lean

their own teeth du.in8 the time their infanfs te.th are

erupting. The infants teeth, when aPPearing in the mouth

also should be cleaned twice a day (F,Srr. l).

As for  thc c leaning ofbabies teeth,  PerhaPs Baby Bot t le

Tooth Decay should be renased'Tooih Cleaning NeSlect',

so as to shift the emphasis away from the boltle io$'ard the

need for cleaninS- Afier all, consider the Parents who did

not change a baby's diaper. They worild be neslectful So,

too, are the parents who do not iake the time to clean the

rnfdnr ' .  reerh.  lo  prevenr the (o lonie '  o t  m,c-oorsdni ' r '

fiom establishing ihemselves on tooth surfa.es that are

relatively unprotected by saliva Te'ice daily cleaning not

only prevents the establ ishmeni  of  co lonies o i  the

pariiculai organism resPonsible for ihis dis€ase (mllans

streptococci) bui can also serve to reiard and/or arrest thc

developnent of early caries. since fluoride tendr to inhibit

demineral isat ion and favour remineral isat ton,  when

early lesions are discovered it is helPful to Place on the

iooth .leaning Sauze a tiny amouni ot a proPerry constt_

tuted fluolid€ dentifrice. After cleaning cale should be taken

to iemove remain ing dent i f l ice in  order  to Prevent

In conclusion, io pr€venl the development of early in'

fant caries, infant caretakers should be: taught to clean iheir

infant s teeth daily, simultaneously encouraged to ciean iheir

own teeth, and cautioned about not alloq'ing the infani to

use either the nursingbottle or the breast as a Pa.ifier'

Rapport entre le i6gime alimentaire,la salive et la carie dentaire cons€cutiv€ au
biberon

R€sum€

Le Dioblane ale la carie dentaire cons€cutiv€ au biberon oL1 carie d'allaitement existe d'ns Ie monde

entier. On 6tudie dans cet article les raisons de son aPPadtion et il v esi sugS€r6 que la daficience

salivaire en esi la caus€ piinciPale On Pr6sente les d6ma'ches que Peuvent suivre les Praticiens et les

parents pour essayer d'enrayet ce problame

InterdePendenz: Diat, SPeichel und "Flaschchenkaries"

Zusammenfassung

Das "NursinS-Bottle-Syndrom", d h die Kariesentstehun8 im Kleinkindalter durch gesuBte Cehanke

aus der Flasc;e, lst ein weltweites Problem lm vorliegenden BeitraS, der die Grnnde hierfiir untersucht'

wird ats Primarursache SPeicheldefizienz angefiihrt Es wird aufgezeiSt, 'Lelche MaBnahmen Zahnritzte

und Eltern ergreifen kbnnen, damit es nicht zur Entstehung dieses KariestyPs kommt



402 Intenational Denlal Jo!rnal (1996) Vol. 46/No.4 (SuPpledsnl l)

La relaci6n entre la dieta, la saliva v la caries de biber6n

Resumen

El probl€ma d€ la caries de biber6n €xiste €n todo el mundo. Este trabajo examina las tazones Po! las

cuales ocu e esta condici6n y su8iele que la d€ficiencia salival €s Ia causa PrinciPal. S€ Pres€ntan
m6todos qu€ los dentistas y los Padres Pued€n adoPtar Para itatar de Prev€nir €ste Probl€ma'
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