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fluoride intake in different age groups
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ABSTRACT

Objectives . The purpose of this study was to examine the amount of daily fluoride intake among children
using fluoride—containing dentifrice in an effort to pave the way for the selection of criteria for the
development of safe dentifrice for different age groups to make a contribution to children's oral health,
Methods : This study was implemented over approximately six months from May to October 2008 by
recruiting subjects, asking their consent, conducting a survey, collecting samples and analyzing the collected
data, The subjects in this study were preschool residents in Seoul and Gyeonggi province, who were at the
western age of 2 to 5, The amount of fluoride withdrawn from their one—time toothbrushing was measured in
two different ways, One was by using HMDS—facilitated modified diffusion method and fluoride ion electrode,
and the other was by applying ion chromatography without the diffusion procedure,

Results . The fluoride intake accounted for 46,56+19 1 percent of the amount of fluoride used, and that
percentage was statistically significantly different according to age(p<0.01), The one—time fluoride intake from
dentifrice per weight(kg) was a mean of 0.009+0,006mg. As a result of multiplying this amount by daily
toothbrushing frequency, the daily fluoride intake from dentifrice per weight(kg) appeared to be 0,023+0,016mg
on average, There was a large difference among the children in that regard, since that ranged from a low of
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0.003mg to a high of 0,070mg. And age made a statistically significant difference to that(p<0,01).
Conclusions : The above—mentioned findings of the study showed that the children's daily fluoride intake
from dentifrice per weight was lower than the recommended daily fluoride intake from diets per weight for
young children aged 1 to 12(0.05-0,07mg). However, there was a great disparity among the children in that
aspect, and they are likely to take more fluoride from other things as well, Therefore it is required to
prepare separate criteria for preschool and school—aged children,

key words . fluoride included in dentifrice, fluoride intake, preschool children

M ¢ w33} obE, BANHY, BauRA

1, M2 F27) oA A2 Al BAE Q07 4 o g
A A3 GAA719 5 22~26709 Aololl 1 A

ojdole 4 F5E 2471E7A| 9] Fotr], 24914 6 7] 490, 57l 58 Wef =l o Y T
Al olE7EA 9] fob7], 6~124] AtelQ] Stg7] &, AA 3 = AeR dEA Qe vk I ARt =7 A%
BAR FREG. o] A7IE fA7F WEE| ALEE &3 gl

N7IZ, 2 A 6~THL5E o] A&E o] T 6 Beltran¥} Szpunar”9] 75 v] 5 oj3) A7 o
Aol A TE 12410 o2& oF 6|z ERAATIE AH Al 2o QlojA AFE diRE Ehe Ayl &
FTAR WP A Aok B elA & 4 ¢l 5] o] AoEads fUE 4 Yot B b g
= EYo Hoko] wA@4e] Q7] o] f3E Xob v, Bentley 52 30/4% H ofolE O Ba
9 3t 75 olQlol= ASIFAE WIS AR AelE AHEE SAT %Loﬂﬁ A o18k9] ofglo] 7t X okE A
AL A o WES B 1SS st A, 8 njois BrEo] glbd] ARF A7) HER 22 ¢
webA §A7F A-G A7 A A s sk 9] ARE RRESIES AL ofdo|7t 474 °PEﬁ 9
=2 7] s WESHe AVIRE TAAE Bejd sof St shglnh E& Milsom3} Mitropoulos = &
Z8Aol Slrk. 3 FRFE HﬁP ofglo]7} 14] ool ELA|ofo R
A A% 147t 7718 Aol °1<>MLE11 AT &S AR A AokehFol YEhES Hask
RE 847} ol §Ed Hrjo HERES A S lon’, i, Osuji §7 & i%‘ﬂ:awo} Ao} Ao A 24 o]
o 3 A HE 2| A UEg) ZIOH BEZFFO A SRA %Y A EIA AT =g} Ao oA
A, JPA] FHIY Fof AAHOR BAS By AoHEAFy) felo] 9l A0R Budh vt girk, meby
A YA S7H8 T4 Aok RIS dell olA™ FRolellA Aok B3 B HHI&] T B
= A0 A Qo] AA ool FHE de] oldH  MER Qle) B4l A3t -S4 HYH Tl
A0 B3] BAFFA%S olgshe W o5 He  F7t eI Yk,
mof AokE AHgShe H80l e AEEdINE 5Ed ERGRA L 64 TRk ofdolEo] AMEshe el
=g glo] Bavt TR Aok FUSIN S AYT & Ast 2L E 2EEA] 7] o] EaE A
$9a” FAC] AUAFE Bl E T 5 Qong AL 5 Yk P40l ZAsI, £3] 34 vl ojHo| 5
o] ofF rhal 8 4= Qe e Bk AME AE Al WA A 99 st Bt ER ofdlolEe
sh Aoh-A5e] o) AAE Ui v 28 A REEO] FHF w2 A& oFF™ 94 glo] ARgshe
o Ao H28-g tehd 4 Qirkn Basa Qe B7E WAL, Aok gho] Fowl M oR A= A%
A B 28LR QIR BRG] Aokehgol 7P 7FFF o) %99 ofe] wetel M= dFol meh 244
wol B glom, T wfo] Zrlshe AR Hil  ofY EAEH ARFS ATSL 1 7|Es HEeH
Hi 9o Fol7h Fastt™?, B3] oA Aot sk ot aEy Sejutete] A 20089 & 57



o
2
o
o,
o
o,

R

4 o 2 e o

oot
oo g

_O‘L

=

£
o2
ol
i’.
O
aad
ofN
=
>
<
P
o
B
O. 1 -ror'
=
=
ot
ox
£
o
i
i)
ol ¥o

ALt B, AR Fol ofalE BEg ARolct

o
Bat A% SEoAE By EuiEl 949

2.1, Ao

AT A B Ao AFshs U 24]~549)
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A AR Y ELTS 540l 2ATY oA rnE L 2.21. A3 AR x|2f2F =2X 9 25
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Table 1. The general characteristics of the subjects (Unit: N, %)
Division N %
ot : 08
2 yrs 21 26.3
Age 3 yrs 19 23.8
4 yrs 20 25.0
5 yrs 20 25.0
Total 80 100.0
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Table 2, Actual State of toothbrushing (Unit: N, %)
Division N %
) 1 time 1 1.3
Daily
toothbrushing 2 times 44 55.0
frequency 3 times 34 42.5
4 times 1 1.3
1 minute 37 46.3
Daily toothbrushing time 2 minutes 34 42.5
3 minutes 9 11.3
The subjects who determined the children 18 22.5
amount of guardian(parents & fosterer) 58 72.5
dentifrice both 4 5.0
children 24 30.0
The subjects who toothbrushing guardian(parents & fosterer) 44 55.0
both 12 15.0
Total 80 100.0
Table 3. Actual State of toothbrushing by age (Unit: N, %)
Division Children Guardian Both Total p
2 yrs 0(0.0) 21(100.0) 0(0.0) 21(100.0)
The subject who determined the amount 3 yrs 1(5.3) 18(94.7) 0(0.0) 19(100.0) 0000
of dentifrice 4 yrs 5(25.0) 12(60.0) 3(15.0) 20(100,0) ’
5 yrs 12(60.0) 7(35.0) 1(5.0) 20(100,0)
Total 18(22.5) 58(72.5) 4(5.0) 80(100.0)
2 yrs 0(0,0) 21(100,0) 0(0.0) 21(100,0)
3 yrs 1(5.3) 15(78.9) 3(15.8) 19(100.0)
Th j hi h hi !
e subject who toothbrushing 4 yrs 9(45.0) 6(30.0) 5(25.0) 20(100.0) 0,000
5 yrs 14(70.0) 2(10.0) 4(20.0) 20(100.0)
Total 24(30.0) 44(55.0) 12(15.0) 80(100.0)
1 p<0.01, by Fisher's exact test
o9 FRAZ Uiro] 4HEslaL, 4 Q&4 Al A A, AREHAE 0.05 4O E Tukey's ThgH| I
oFo 2 QIgt B8 Ikgd BAMHLE A3 Gl&A Al (multiple range tes) S AlaIgon], A %A A
Ao Q15 B lkeW BANAe] 7 ofglo]o] 9 ST Hoke] Bankr BaEI] AR Bl
U Sl&H 35 Fote] AREstt ol ofdolo] YUY at7] $Jato] mojo] AHHEA (Pearson's correlation
S&A Slps HoARRE de A 23S o &3kt coefficient analysis)& HAISFAH,
2.3. SAEAM
EAEAS SPSS ZEIIFH(SPSS 12.0)& ARE-SHITH 3 CI)_ __|I.7E=|Il_|-
Ao dubA Rl £ sl&d ARE oti7] ¢
aff Rlee} WiEe-S Abmoiglal, AGRTE SI&E Aol
- - - o =
BT RS RS o] x 2 test F Fishers 3.1, NEE EH
exact testE AAISIGITE ESH APHEE X AHE 4 Aol Sl&d A E A A, dd g&4 3l
Ea4F ] I3 o Qs A 9 A A REA, T 23]7} 55.0%% 7HE WAL, th 0.2 33] 42.5%, 1
FA B, AR B4 SR Wk F-oAS BA 6 3] 9 43] ool 247 1.3%% UEPE o, 13] SI&A Al
7] Q3] L YufR|EALE A (One—way ANOVA)S A5 ZFE 150] 46.3%, 2590] 42.5%, 350] 11.3%= EFT
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A7ohge] AF ol A9 & B Ag Al

A, 19 FNASE 387} 43,802 714 ok, 43]

20.0%, 23] 16.2%, 53] oAk 11,2% £02 YETH A

2 ojglo] AAR Fl= AoR S F7t 30.0%, 7 38.8%% 1L, ojglo] AAR B}
ol weh gzoa SH 497 16,022 YERT B, QEAS g5elo] ofdole} oA g F5-7t 38.8%=
(Table 2). 7P okl FE7F ofdlolet oA g 497} 31.3%, ©f
o] AAZ 3+ A7} 30,0%2 UEFHTH Table 4),
311, HHol| mE SlE&E AE
Aol up2 &Y NejE Ay Avke ohex o 3.2, TG X[ EASE
(Table 3), HMDS SHPH2 o]g-sto] At 2|oF9] Eases
Aokt 044 BROA Aol WA Mt TR A¥, 1 EAZe Wes= ofele] ok
AoFS ARSAL 402 WA She A9/ BOH, 6 1 10ppmOR 7P B9k, ThOE 2080 421§ ool
o] T7IF ofdo] AAr Ao AFsAY AEE 1,030ppm, AL2|7|= ofdo| 2| 970ppm, Oral-B ©f
= oh= B97F Bken, SAHoR fogt AolE HY ol ef 500ppm <=0] {TH(Table 5).
th(p<0.01),
Table 4. Actual State of toothbrushing when participate in experiment (Unit: N, %)
Division N %
0-1 times 7 8.8
2 times 13 16.2
Mouthrinsing frequency 3 times 35 43.8
4 times 16 20.0
more than 5 times 9 11.2
children 18 22.5
The subjects who determined the amount of dentifrice parents 31 38.8
fosterer 31 38.8
children 24 30.0
The subjects who toothbrushing parents 25 31,3
fosterer 31 38.8
Total 80 100.0
Table 5. Fluoride concentration of the subject dentifrice (unit: ppm)

Subject dentifrice Brand name fluoride concentration
Periokids 1,110
For children Xylikid 970
Oral-B 500
For adult 2080 1,030
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oFe] BAEES Fotol U8l ASH Al A A Y B 4
AL NB AT, A3 USH A ARG A Bay  FT AR A
© B3 0.387+0,255mg 0.2 Uehgtom, dlgaze g AOE R
= =]
5AI7F 0.545+0 98Tmg 0.8 7} wory theo@ w4 o]& ARuHEDHTE o]-goto]
%7 5] 2 ok
| 0.479+0.232mg, 5 34 0.33140.193mg <02 L} Al Sl AoF W eaF
Epfon dgda EAHoz ool zol2 mort O yepyton AGEREE T 447} 0,174£0,097mg &
2 71 worar ohe o2 w54 0,149+0,080mg,
Table 6. Amount of dentifrice the subjects used per toothbrushing and amount of fluoride included in dentifrice for
one—time toothbrushing (unit: mg)
Amount of dentifrice used Amount of fluoride included in
Age N o} dentifrice o}
(Mean=*SD) Range (Mean=SD)
2 yrs 21 360+110 150-660 0.197+0.135"
3 yrs 19 390+120 180-650 O,331i0,193ab 3
0,420 b 0,000
4 yrs 20 370+150 130-720 0.,479+0,232
5 yrs 20 430+£220 230-1,050 0,54510,287
Total 80 3704180 130-1,050 0,38740,255
p<0.01, by one—way ANOVA
by Tukey's multiple range test, values with same superscript letter are not statistically significant at ¢ =0,05
Table 7. Amount of fluoride withdrawn from dentifrice for one—time toothbrushing (unit : mg)
HMDS method lon chromatography
A N
e (Mean=SD) 2 (Mean=SD) &
2 yrs 21 0,098+0,067" 0,069+0,039"
3 yrs 19 0.165+0,096" 0.104+0,043"
b 0,000 0,000
4 yrs 20 0,2394+0.116 0.174+0,097
5 yrs 20 0,272+0,143 0,149+£0,080
Total 80 0,1934+0,127 0,124+0,079
: p<0.01, by one—way ANOVA
. by Tukey's multiple range test, values with same superscript letter are not statistically significant at a =005,
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Table 8. Fluoride intake from dentifrice for one—time toothbrushing and relative ratio of fluoride intake to amount of

fluoride used

(unit: mg, %)

Fluoride intake from dentifrice

Relative ratio of fluoride

Age N (mg) p intake (%) p
(Mean=*SD) (Mean=*SD)
2 yrs 21 0,161£+0,085 62.6i18,2&1
3 yrs 19 0,168+0.077 50,9i16,3&1 ok
0.521 ) 0.000
4 yrs 20 0,1294+0.083 35,0+9.6
5 yrs 20 0,181+0.176 36,8i17,lb
Total 80 0,16010,112 46.5+19.1

™ 140,01, by one—way ANOVA

be by Tukey's multiple range test, values with same superscript letter are not statistically significant at a =0,05,

Table 9. Fluoride intake from dentifrice per weight(kg) (unit : mg)
One—time One—day
Age N " p p
(Mean+8D) (Mean=SD) (Range)
2 yrs 21 0.010+£0,006 0.030+0.017% 0,006-0,062
3 yrs 19 0,011£0,005 O,OZ’YiO,OMab 0,004-0,056 .
0.202 N 0002
4 yrs 20 0,007+0.005 0,015+0,009 0,005-0,038
5 yrs 20 0,008+0,008 0.018+0.016° 0,003-0.070
Total 80 0,009+0,006 0,023+0,016 0,003-0,070
: p<0.01, by one—way ANOVA
a, b c.

: by Tukey's multiple range test, values with same superscript letter are not statistically significant at ¢ =005,

Al 0.104£0,043mg w02 Ueon dzy
o8 {OJgt ApolE K GIrh(p0.01), EFF ARSRA A}
Rk oAM= W 4419} 5AIZkO] o) 3k Zpol 7 Hglar, vE 34
+ T 5A19F ok Zpo]E H it Table 7).

3.5. 3| AIEE Al x|2fez Qlot SAMFE
=1 = H
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AEELZ CHH| SAEFE| Aol

Aoz Qi BaAYE AE
0.168+0,077Tmg, Tt 2A4] 0,161+0,085mg <o & LYY
ow|, AFEE FALOR SO HolF Ho|Ak it
Achiye] U8 A A AGEATY thil BAYH

o] Atju]&S A&t A}, Hat 46.5+19.1%2 e
o, AHERE gk o7} 62,6418, 2%E 7 =9k, o}

02 uk 34| 50,9+16.3%, Tk 54] 36.8+17.1% &0 &
Uehgten, dgds A4 R Fo3 Aol Hoio
(p€0.01), EZF AFSEA A}, JF oAM= Tk 4412k 5A|7E
off frolgt zko]7F Hear, vk 34 JA] qF 44]€} 547t
gt zto]lE KTk Table 8).
3.6. UEE Al ME kg SLAMFE
U3] A& Al Al 1kgT X|OFOE QT EAa4F
25t A3k Bk 0,009£0,006mg 0.8 Ve o
L ok 347} 0,01140,005mg 0. & 7} =9ka1, o}
2 1k 24] 0,010+0,006mg, T+ 54] 0,008+0,008mg <=
2 Uepgton], A%HER FAHOR o3t Ao|E Ko
= YUTHp»0.05).
UY A& A AlF kg Z|OFOR= QI3 Ea4lF
231 A3}, W4 0.023+0.016mg 0 & VeI, 7
0.003~0.070mg .2 W2 HxE HIr}h o
2A17F 0.030+0.017mg O & 7F4 =9k, o}
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Table 10. Correlation between amount of dentifrice and fluoride intake from dentifrice for one—time toothbrushing

Amount of dentifrice the subjects used for

Division

Fluoride intake

one—time toothbrushing

Amount of dentifrice the subjects used for

1.000 0,759%*
one—time toothbrushing : :
Fluoride intake 0,759%* 1,000
*%: p0,01, by Pearson's correlation coefficient analysis
Tk 34] 0,027+0.014mg, Tk 54 0,01840,016mg <=2 i|g|71| ZF[ofl (2 25| QUSE! A] AR

2 Uehgton], dgEE SA4 SR §o3 AolE Ktk
(p<0.01), EJF ARSEA A3t wE 24= TE 4412} 5417
off f-eJgk zpo|7F AL, vk 3M|= vk 5417kl 23t A}
o]g Xtk Table 9).

J
o
mi’ﬂ
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£
AN
—J
V)
=
@
H
(=)
\/

o

A AT FAof W 3] AEE A ARG A oFFE A
& A= o3 Zti(Table 11),
ool EAAN  A%E AR At Bt
440+210mg 0.2 7Hg WAL, 522 590l Ao
&3t 73$-7F 390+ 90mg, Tm A oke AR A7t
Wt 360+180mg o2 UER U, |oF AR FAof
uetd FAHCR {ofRt AelE
(p>0.05).

=T GA ofdol7h ERRA Aok AR A9t
0.187+0,188mg O & 7}A Wopil, the0 2 9F89lo)
ok AEkst 497} 0,176+0,069mg, F-17h x| oS Ak
3t 497} Bt 0.128+0,083mg 0.2 Lo, 2] oF A

_E

Table 11. One—time amount of dentifrice used and fluoride intake by the subjects who determined amount of dentifrice

(unit: mg)
Division N Amount of dentifrice used B Fluoride intake B
(Mean=+SD) (Mean=+SD)
Children 18 440+210 0,18740,188
Parents 31 360+180 0,266 0,128 +0,083 0,127
Fosterer 31 390+90 0,176 £0.069
Total 80 390+160 0.160+0,112
Table 12, Fluoride intake who toothbrushing by the subjects (unit: mg)
Division N Mean+SD o}
Children 24 0.188+0,172°
Parents 25 0.113+0.063"
0,039
Fosterer 31 0.176+0.070"
Total 80 0,160£0,113
" 14005, by one—way ANOVA

a,b,c

: by Tukey's multiple range test, values with same superscript letter are not statistically significant at ¢ =005,
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