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A review of fluoride intake
from fluoride dentifrice

There has been substantial professional discussion
in recent years about the appropriate use of fluorides,
with emphasis on achieving substantial dental caries
prevention while minimizing risks of dental fluorosis.
Important aspects of the subject were addressed at sev-
eral recent international meetings:

[J A joint IADR/ORCA International Symposium on
Fluorides held in Georgia in 1989."

[J An American Association of Public Health Den-
tistry Symposium on Appropriate Use of Fluo-
rides held in Boston in 1990

(] A National Institute of Dental Research spon-
sored Workshop on Changing Patterns of Fluo-
ride Intake, in Chapel Hill, North Carolina in
1991.°

(7] A Canadian conference for Evaluation of Current
Recommendations Concerning Fluorides, in To-
ronto in 1992.*

The U.S. Department of Health and Human Services’
1991 Review of Fluoride: Benefits and Risks also re-
viewed this subject and emphasized the need for in-
creased attention regarding the “prudent health practice

- of using no more (fluoride) than the amount necessary

to achieve a desired effect” and the need to “avoid
excessive and inappropriate fluoride exposure.” It also
recommended that: “Parents should educate young
children to minimize swallowing of fluoridated tooth-

paste and to use only small amounts of toothpaste on
the brush.”

Dr. Levy is in the Department of Preventive and Community Den-
tistry, College of Dentistry, The University of lowa, lowa City, IA
52242.
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Steven M. Levy, DDS, MPH

The purpose of this paper is to review in detail the
existing literature concerning fluoride intake from fluo-
ride dentifrice among young children, in order to pro-
vide the practitioner with a better understanding of the
importance of avoiding excessive ingestion of tooth-
paste by young children.

With use of fluoride dentifrice almost universal in
the United States and Canada, fluoride ingestion from
dentifrice is an important consideration.® Several stud-
ies have explored usage and ingestion of fluoride from
dentifrice among diverse age-groups, but with various
methodologies, often under artificial conditions.” De-
spite these limitations, the studies established that
ingestion of fluoride from toothpaste is common and
often substantial.” Most mothers start brushing their
children’s teeth with toothpaste at a young age. Be-
cause fluoride dentifrices available in the United States
and Canada generally have 1000-1100 ppm fluoride,
about 1.0 mg of fluoride is being used (or ingested)
with each g of dentifrice used (or ingested).” Extra-
Strength Aim® contains 1500 ppm fluoride and is avail-
able in the United States. A full strip of dentifrice cov-
ering an adult-sized toothbrush is often more than 1.0
g of dentifrice, while a strip covering a child-sized brush
is approximately 0.75 to 1.0 g.

Relatively few studies have reported toothbrushing
habits and toothpaste use among preschool children.
The studies with younger preschool children are pre-
sented here in the most detail, because they are most
important in our consideration of risks of fluorosis. Al-
though there is increasing evidence for the importance
of the post-secretory or maturational state of enamel
formation, the most critical period of fluorosis risk for
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the esthetically important maxillary central incisors is
believed to be about 20 to 28 months.*'*

REVIEW OF THE LITERATURE

Palmer and Prothero reported that 72 percent of Brit-
ish seventeen-month-olds and 98 percent of three-year-
olds used fluoridated toothpaste with the majority
starting by twelve months of age.'* Among those using
toothpaste, 29 percent of seventeen-month-old chil-
dren and 55 percent of the three-year-old children re-
portedly brushed at least twice daily. Twenty-three
percent of the parents of three-year-olds reported that
their children swallowed most of the toothpaste and 24
percent reported that their children ate toothpaste at
other times.

Dowell interviewed 115 British mothers concerning
initiation of use of toothpaste with their three-year-
olds.'® All children had begun toothbrushing and 96.5
percent were reportedly brushing at least once per day,
with about half of the children brushing twice per day
or more. Forty-one percent reported starting to use
toothpaste by twelve months of age and 74 percent had
begun by eighteen months. Eighty-eight percent of
mothers reported that children liked the taste of the
toothpaste and 8 percent made unsolicited comments
about the children sometimes eating toothpaste di-
rectly from the tube.

Several other recent studies also showed substantial
toothbrushing and use of fluoride dentifrice among those
vounger than age three. In a Norwegian study, 83 per-
cent of mothers of children eighteen to thirty-six months
old reported regularly brushing the children’s teeth.'”
In a retrospective study in the Netherlands, 70 percent
of eighty-three children were reported to have used
fluoride toothpaste at least twice daily.'® Szpunar and
Burt found that more than 50 percent of six- to twelve-
year-old Michigan children reportedly had their teeth
brushed before age two.'® In their case-control study
of fluorosis in Toronto, Osuji et al reported that 53
percent of 139 eight- to ten-year-old children (27 per-
cent of controls vs 82 percent of cases) had begun
brushing with fluoride toothpaste before the age of
twenty-five months.*®

The Table summarizes results from many of the stud-
ies of use and ingestion of the dentifrice. To facilitate
comparison, all results are presented in grams (g) of
dentifrice used or ingested. To convert to milligrams
(mg) of fluoride for an individual patient, one must
know which dentifrice is being used. For 1000 -1100
ppm fluoride dentifrices, the number of mg fluoride
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approximately equals the number of grams of denti-
frice. For 1500 ppm dentifrices, the number of mg
fluoride equals 1.5 times the grams of dentifrice. (In
several places in the table, the mean proportion (per-
centage) of dentifrice ingested does not equal the mean
quantity ingested divided by the mean quantity used.
The reasons for this are due to round-off to two decimal
places and because the mean proportions ingested are
calculated directly from the individuals’ proportions in-
gested and not from the group totals.)

Ericsson and Forsman supervised toothbrushing by
ten Swedish six-year-olds and performed the brushing
for ten four-year-olds. All rinsings and toothpaste on
the lips were collected and the fluoride level deter-
mined by a fluoride ion electrode. In five cases, the
fluoride left on the toothbrush after rinsing was ana-
lyzed and found to be less than 2 pg (0.002 mg), so
this source was neglected in future calculations. Two
different toothpastes were used several days apart, with
generally similar results. The younger children used
an average of about 0.45 g of paste and retained an
average of 0.13 g (range of 0.04 to 0.30 g) for an average
of 30 percent ingested. Among six-year-olds, mean use
was 0.45 g with mean retention of 0.12 g (range of 0.06
to 0.19 g) for an average of 26 percent ingested.

Hargreaves et al conducted excretion studies on

‘toothpaste ingestion among 105 British children age

three to six from a low fluoride area.? Fluoride inges-
tion was determined by using urinary excretion as a
rdarker, with urine samples drawn after using placebo
pastes and monofluorophosphate (MFP) paste for com-
parison purposes. Assuming constant fluoride ingestion
from sources other than dentifrice, ingestion from den-
tifrice was calculated as the difference when using the
MFP paste vs placebo. Also, a subset of twenty-seven
children later received 2 mg of fluoride per day on
sugar lumps and excretion was determined to average
about 20 percent. This 20 percent factor and the fluo-
ride concentration in the toothpaste were used to cal-
culate ingested quantity from excreted quantity among
the 105 children. Sixty-eight percent of children were
estimated to ingest up to 0.25 g paste/day, 22 percent
more up to 0.50 g, and 10 percent greater than 0.50
g. (Note that this study is not summarized in the table
because means and ranges were not included in the
article.)

Hargreaves et al reported on the use and ingestion
of toothpaste among forty-four British children age three
to six years.® In contrast with their previous excretion
marker study where “failure to recover any part of the
ingested marker will tend to underestimate the amount







