The mean fluoride intakes from diet alone of children
aged 3-5 at the beginning of this research are shown in
table 2. The mean daily fluoride intake from foods and
beverages alone was 0.28-0.30 mg (0.016-0.020 mg/kg
body weight). No significant seasonal variation of fluoride
intake was observed over the l-year period. The fluoride
intakes from diet alone were not significantly different

Table 1. Body weight and dft index in 3- to S-year-old Japanese chil-
dren (mean £ SD)

Age? Subjects, n Body weight dft index
years (boys:girls) kg

3 29 (14:15) 15.0%+2.3 2.1+£3.6
4 30(15:1%5) 17.0+1.3 29+43
S 34 (19:15) 19.1+2.8 42+43
All 93 172+2.8 32+42

2 As of the beginning of the preschool year (April 2, 1999).

Table 2. Fluoride intake from diet in 3- to 5-year-old Japanese children

among age groups (p > 0.05) as determined by one-way
ANOVA. Dietary fluoride intake was highly variable, and
ranged from 0.11 to 1.01 mg/day (0.007-0.059 mg/kg
body weight).

Table 3 summarizes the amounts of fluoride intake
from diet and dentifrice in Japanese children aged 3-5.
The total estimated mean value of fluoride intake from
diet and dentifrice per day was 0.33-0.39 mg. Also the
estimated total fluoride intakes were not significantly dif-
ferent among age groups (p > 0.05) as determined by one-
way ANOVA,

Discussion

Fluoride Intake from Diet Alone

The duplicate-diet technique is considered the most
accurate way of sampling the diet [Basiotis et al., 1987,
Chowdhury et al., 1996] and appears to indicate a sub-
stantially lower level of fluoride intake than previously

Age? Subjects  F, mg/day F, mg/kg BW

years mean SD range 95% CI mean SD range 95% CI

3 29 0.30 0.19 0.12-0.83 0.22-0.37 0.0207 0.013 0.007-0.052 0.015-0.025

4 30 028 0.19 0.11-0.82 0.21-0.34 0.016 J 0.011 0.007-0.048 0.012-0.020

5 34 0.30 0.19 0.14-1.01 0.24-0.39 0.016 0.011 0.007-0.059 0.012-0.021

All 93 0.29 0.19 0.11-1.01 0.25-0.33 0.017 0.011 0.007-0.059 0.015-0.020
Values within brackets are not significantly different (p > 0.05) as determined by one-way ANOVA.

2 As of the beginning of the preschool year (April 2, 1999).

Table 3. Estimated total fluoride intake from diet and dentifrice in 3- to S-year-old Japanese children

Age? Subjects  F, mg/day F, mg/kg BW

years mean SD range 95% CI mean SD range 95% CI

3 29 0.35 0.22 0.13-1.00 0.27-0.43 0.024 0014 0.010-0.062 0.019-0.030

4 30 0.33 0.19 0.13-0.86 0.26-0.40 0.019 0.011 0.007-0.050 0.015-0.023

S 34 0.39 0.18 0.18-1.01 0.32-0.45 0.019 0011 0.010-0.059 0.016-0.023

All 93 0.35 0.19 0.13-1.01 0.31-0.39 0.021 0.012 0.007-0.062 0.018-0.023

Values within brackets are not significantly different (p > 0.05) as determined by one-way ANOVA.

2 As of the beginning of the preschool year (April 2, 1999).
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estimated by other methods [Chowdhury et al., 1996;
Levy and Chowdhury, 1999]. In this study, dietary sur-
veys were conducted to ensure that the collected food
samples were a true representation of the child’s diet for
that day,

The use of the duplicate-diet technique yielded much
lower levels (0.28-0.30 mg/day) in non-fluoridated areas
of fluoride intake from diet alone (table 2) than a previous
Japanese estimate (0.95-1.03 mg/day in non-fluoridated
areas) based on the food consumption tables given by the
National Nutrition Research Survey [Soejima, 1994].
However, the results agree with those from the smaller
sample of Kimura et al. [2001], who found a mean fluo-
ride intake from foods and drinks alone in 18 children
aged 3-6 0f 0.25-0.37 mg/day. Based on a review by Levy
and Chowdhury [1999], some previous studies using
dietary surveys for children aged 1-6 in fluoridated areas,
mostly from the United States of America, have estimated
the mean fluoride intakes from diet alone at 0.42-
1.11 mg/day [McClure, 1943; Ophaug et al., 1985;
Schamschula et al., 1988]. A few duplicate-diet studies
have reported the mean intake to be 0.33-0.54 mg/day
[Brunetti and Newbrun, 1983; Chowdhury et al., 1996;
Rojas-Sanchez et al., 1999] in fluoridated areas. This
study indicated substantially lower levels of mean fluo-
ride intake in Japan compared with those findings in tluo-
ridated areas regardless of the diet sampling methods.

On the other hand, the dietary surveys for children
aged 1-6 in the non-fluoridated areas in both the US and
Hungary reported 0.21-0.22 mg/day [Ophaug et al., 1985;
Schamschula et al., 1988] and the duplicate-diet method
in New Zealand reported 0.15 mg/day [Chowdhury et al.,
1996]. The findings in the present study were higher than
those. However in a study from the early 1990s, the level
of mean fluoride intake (0.36-0.54 mg) from beverages
alone in a group of American children [Pang et al., 1992]
was found to be higher than that derived from foods and
beverages collected over a 24-hour period in this study.
The mean fluoride intake (0.389 mg) from foods and bev-
erages alone in one (Connersville, Ind., USA) out of two
groups of American children reported by Rojas-Sanchez
et al. [1999] was found to be a little higher than the result
of this study. The much higher levels of fluoride intake
found in the recent American studies may reflect an
increase in the consumption of carbonated beverages and
juices by children in the US [Heller et al., 1999]. The fluo-
ride intake from foods and beverages in Japan is higher
than in other developed countries, provided that the bev-
erages are not processed with fluoridated water. The high-
er levels of fluoride intake found in Japan may reflect the

Fluoride Intake in Japanese Children Aged
3-5 Years

Japanese culture of frequently eating foods containing
high fluoride such as seaweed, fish and tea. The mean
annual consumption per head of fish (72.5 kg in 1998,
66.4 kg in 1997) in Japan is higher than in Australia and
in 10 European and Northern American countries (7.5-
32.5 kg in 1988) as reported by the Ministry of Agricul-
ture, Forestry and Fisheries of Japan [1999]. The higher
levels of fluoride intake may also be a reflection of the
rapid increase in beverage consumption of non-sugar tea
containing high fluoride, such as green tea and oolong tea
in Japan [Society of Soft Drink Technologists, 2001].

Use and Ingestion of Dentifrice

Ages at which children started using dentifrice are dif-
ferent between Japan and other countries. In an earlier
study in the UK, 46.1% of children begin brushing by the
age of 12 months and 74.3% start to use toothpaste by the
age ol 18 months [Dowell, 1981]. In a longitudinal study
in the United States, at 9 months, 56% of children are
brushing, of whom 30% use fluoride dentifrice [Levy et
al., 1995]. In a Japanese study, 1.7% of children aged 18
months regularly use dentifrice [Arakawa et al., 1995].
This small figure is a reflection of the generally accepted
guidance in Japan that the use of dentifrice is recom-
mended after children have mastered the ability to rinse
and expectorate [Health Policy Bureau, Ministry of
Health, Labour and Welfare, 1990]. The rinsing effect
could depend on age. If very young, they probably swal-
low more rinse since they do not know how to spit it out
[Levy et al., 2000]. When reports take into consideration
that rinsing after brushing lessens the amount of fluoride
ingested [Baxter, 1980], and that the amount of fluoride
ingested by the children who rinse atter brushing is less
than without rinsing [Baxter, 1980; Simard et al.. 1989:
Naccache et al., 1990], the amount of fluoride intake from
dentifrice ingestion in Japan is likely small.

Total Fluoride Intake from Diet and Dentifrice

The level of mean fluoride intake (0.35 mg/day at 3
years old) from toods, beverages and dentifrices in this
study was found to be lower than that (0.63 mg/day at 36
months old) from water, supplements and dentifrice in
fluoridated areas in the US [Levy et al.. 2001]. and none
of the children exceeded the upper intake level designated
by the Institute of Medicine of the US National Academy
of Science to avoid the risk of dental fluorosis (1.3 mg/day
in 1- to 3-year-olds; 2.2 mg/day in 4- to 8-year-olds).
Though the mean amount of intake was less than the Al
(0.7 mg/day in 1- to 3-year-olds; |.1 mg/day in 4- Lo 8-
year-olds), some children were estimated to reach the Al
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It was concluded that the mean (£SD) total fluoride

intake from diet and dentifrice in 3- to S-year-old Japa-

nese children was 0.35 £ 0.19 mg/day (0.021 + 0.012

mg/kg body weight).
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