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N The appropriate use of fluorides through water fluoridation, fluoride
supplements, or topical application, has been shown to be an
3 important tactor in the prevention of dental caries and
remineralization of teeth. This is true for persons of all ages. The use
of fluorides and fluoridation is endorsed by almost all professional
health organizations as the most eftective dental public health
measure in existence,

fyey Fluoride is a natural element found at varying concentrations in all
drinking water and in soil. It is considered a beneficial nutrient (1) and
is present in trace amounts in the body. When consumed in optimal
amounts in water and food and used topically in toothpastes, rinses,
and office treatments, fluoride reduces the risk and prevalence of
dental caries {decay) and helps promote enamel remineralization
throughout life,

Pasition

The American Dietetic Association reaffirms that appropriate fluoride
supplementation, through its beneficial etfects on dental health, has
an important, positive impact on health and nutritional status.

History of Fluoride Discovery

The relationship between fluoride and dental caries was first noted in
the early part of the 20th century when it was observed that residents
of certain areas of the country developed brown stains on their teeth,
These stained teeth, although unsightly, were highly resistant 1o
decay. In the 15930s, researchers discovered that the prevalence and
severity of this type of mottled enamel {dental fluorosis) was directly
associated with the amount of fluoride in the water. Subseguently, it
was recognized that fluoride consumption, at optimal concentrations
{0.7 to 1.2 parts per million [ppm]) in the water supply, imparted
protection against development of dental caries, without staining
teeth. The results of numerous long-term community trials in which
fluoride has been added to water supplies at an optimal level verify
the effectiveness, salety, and economy of this public health measure
in reducing the prevalence of dental caries (2).

Mechanisms of Fluoride Action

Scientists have proposed that fluoride has several functions (2):
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» Promotes remineralization of incipient lesions;

s |ncreases resistance to acid demineralization;

= |nterferes in the formation and functioning of dental plaque
microorganisms;

s |ncreases the rate of posteruptive maturation;

and

* |mproves tooth morphalogy.

Pre-eruptive Systemic Effects

Fluoride is absorbed through the gastrointestinal system. The rate
and degree of absorption depend on the solubility of the source and
the amount ingested at a given time. Once absorbed into the
bloodstream, fluoride is either deposited into bones and developing
teeth or excreted in the urine (3). The major sources of systemic
flucride are water fluoridation and dietary supplements; food sources
are a lesser but potentially important source. During tooth
development, fluoride is incorporated into the developing tooth's
mineralized structure. Although this is no longer believed to be the
maost impartant reason for the effect of fluoride in dental caries, the
presence of fluoride in the dental enamel probably increases

| resistance to demineralization when the tooth surface is exposed to
| organic acids.

Posteruptive Systemic Effects

After tooth eruption, fluoride is no longer involved systemically in
tooth formation. However, consumed fluoride is excreted through the
saliva and can aid in tooth protaction throughout the lifetime (4).

Posteruptive Topical Effects

Providing flucride only before tooth eruption does not afford
maximum protection against caries. In fact, topical mechanisms are
now considered the primary means by which flucride imparts
protection to teeth {4). Thus, topical fluorides are now considered

| important in caries prevention independent of the provision of

| systemic fluorides.

The posteruptive beneficial effect of fluaride likely occurs primarily
from the presence of fluoride in the fluid phase at the tooth surface.
Fluoride is responsible for decreasing demineralization when the
tooth is exposed to organic acids and for increasing the rate of
remineralization.

The frequency of fluoride exposure to the tooth surface is of prime
importance to maintain the high fluoride concentration that is
necessary in the fluid phase of enamel surfaces to prevent caries
and enhance the remineralization of early carious lesions (4). Topical
fluoride may be particularly important in the prevention of root caries,
coronal caries, and tooth loss in adults and the elderly.

In addition to its direct mineralizing effect on enamel, fluoride may
affect oral plaque bacteria. These bacteria secrete acids onto tooth
surfaces (the by-products of carbohydrate fermentation), which
initiates tooth demineralization. The entry of fluoride into the bacterial
cell interferes with acid production, thus reducing potential enamel
destruction (5). This, however, is not considered to be an important
determinant of fluoride's beneficial effect in reducing caries.
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