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Backround

FSANZ estimated dietary intakes of fluoride for children as part of a recent
Application to permit the addition of fluoride to bottled water. Although
fluoridated tap water is widely available in Australia, and some bottled spring
water contains some fluoride naturally, it is not currently permitted to sell
pottled water with added fluoride.

As part of the risk assessment, the estimated dietary intakes were compared
to the Upper Level (UL) of intake from the 2006 Nutrient Reference Values',

The Upper Level of Intake is the highest average daily nutrient intake likely
to pose no adverse health effects to almost all individuals in the general
population.

Methods for estimating dietary intake of
fluoride

e (Conducted using FSAN/Z’s dietary modelling computer program
(DIAMOND).

e 1995 Australian National Nutrition Survey consumption data.

Table 1. Estimated proportion of Australian children who exceeded their Upper
Level (UL)

Age Group UL (mg/day) Water Fluoride Level % Exceeding UL
(mg/L)
0.6 5
2-3 years 1.3
1.0 22
0.6 <1
4-8 years 2.2
1.0 5

Investigation of the derivation of the ULs for
children

The Australian UL values were adopted without change in 2006 from the 1997/
United States and Canadian ULs?, which were based on a zero prevalence of
moderate dental fluorosis for children aged <8 years.
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e Recent food composition data for fluoride.

e Assumed drinking water contained fluoride at recommended range for
reticulated water (0.6-1.0 mg/L).

e No intake from dental products included (e.g. toothpaste).

Very mild and mild fluorosis — Not considered to adversely affect the
function of the tooth, and may strengthen it.

Moderate and severe fluorosis — Staining, wearing and pitting of teeth.
Described as an aesthetic adverse effect.

e Adjusted for within person variability to estimate the usual intake distribution.

Dietary intake Results

Figure 1 shows estimated mean and 95th percentile dietary intakes of fluoride
for two age groups of children where the lower and upper end of the range of
the recommended fluoridation level in reticulated water was assessed.

The estimated intakes are around or higher than the Adeqguate Intake (Al)T for
fluoride for these age groups (Al = 0.7 mg/day for 1-3 years and 1.0 mg/day
for 4-8 years).
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Figure 1. Estimated mean and 95th percentile dietary intakes of fluoride
for Australian children aged 2 to 8 years

The unexpectedly high proportion of children exceeding the UL for their age
group (Table 1) prompted investigation into the origin of the UL.
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The ULs were based on dietary intakes of fluoride that were not associated with
moderate dental fluorosis at the community level,

e Dean (1942)2 observed a zero prevalence of moderate dental fluorosis in US
communities when reticulated water contained 1 mg/L of fluoride.

e [twas assumed in these US communities that the amount of fluoride consumed
via the diet was such that moderate dental fluorosis did not occur. Neither water
consumption nor fluoride intakes were estimated by Deans,

e Using a 1940's model diet* fluoride intakes were estimated using the water
fluoride level of 1T mg/L and the fluoride content of foods. Four different levels of
water consumption, one amount of food and four different concentrations of fluoride
in food were used.

e The upper value of the range of estimated intakes (0.1 mg/kg bw) was then
used to determine the ULs by applying the more recent body weights of American

children. This resulted in the ULs of 1.3 mg/day for 1-3 year olds and 2.2 mg/day for

4-8 year olds.

e However, recent US food and water consumption data were not used when
setting the ULs.

Evaluation

e The range of fluoride intakes for Australian children was wider and positively
skewed compared with those from US model diets (Figure 2).

e The estimated 99th centile of fluoride intake was 0.15 mg/kg bw/day for 2-3
year old Australians and 0.13 mg/kg bw/day for 4-8 year olds. This is above the
current ULs.

e Despite this, the available dental evidence indicates that moderate and severe
dental fluorosis is rare in Australian children® even though the majority of them
consume water with about 1 mg/L fluoride and have additional intakes of fluoride
from dental products.
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Figure 2. Comparison of the McClure (1943) data used to establish the
current ULs for fluoride and dietary intakes for fluoride for Australian
children as estimated by FSANZ.

Conclusions

e The current UL values for fluoride for children aged 1 to 8 years could be
too low because moderate dental fluorosis is rare at current dietary fluoride

iNtakes in Australia.

e [he estimated exceedance of the ULs for Australian children is not a
cause for concem.

e The estimated dietary intakes of fluoride for the US population in 1943
used to establish the ULs may not have allowed for the full range of fluoride

intakes,
Future Directions

e Dietary intakes of fluoride for Australian children as estimated by FSANZ
using national nutrition survey data could be used to assist in determining
more appropriate ULs for this age group.

e [hese analyses should be re-done using the 2007 children’s nutrition
survey data to determine whether there have been important changes in water
consumption over the previous 12 years prior 1o reconfirming or establishing
new ULs for children.

e  Studies linking fluoride intake data to dental appearance in young children
would be useful.

Further Detalls

For further details see the Final Assessment Report for Application A588° at
www.foodstandards.gov.au/standardsdevelopment/applications.
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