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Purpose

The American Academy of Pediatric Dentistry (AAPD) intends
this guideline to help practitioners and parents make deci-
sions concerning appropriate use of fluoride as part of the
comprehensive oral health care for infants, children, adoles-
cents, and persons with special health care needs.

Methods

A thorough review of the scientific literature in the English
language pertaining to the use of systemic and topical fluoride
was completed to revise and update this guideline. Database
searches were conducted using the terms “fluoride”, “fluorida-
tion”, “fluoride gel”, “fluoride varnish”, “fluoride toothpaste”,
“fluoride therapy”, and “topical fluoride”. Because over two
million papers were identified through electronic searches,
alternate strategies such as appraisal of references from recent
evidence-based reviews and meta-analyses, as well as hand
searches, were performed. This strategy yielded 105 manu-
scripts, primarily related to randomized clinical trials and
evidence-based reviews, that were evaluated further by abstract.
Of those, 45 manuscripts each had full examination and anal-
ysis in order to revise this guideline. Expert opinions and best
current practices also were relied upon for this guideline.

Background
Widespread use of fluoride has been a major factor in the
decline in prevalence and severity of dental caries in the US
and other economically developed countries. When used
appropriately, fluoride is both safe and effective
in preventing and controlling dental caries.! De-
cisions concerning the administration of fluoride
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in plaque and saliva inhibit the demineralization of sound
enamel and enhance the remineralization of demineralized
enamel. Fluoride also inhibits dental caries by affecting the
metabolic activity of cariogenic bacteria. High levels of fluoride,
such as those attained with the use of topical gels or varnishes,
produce a temporary layer of calcium fluoride-like material
on the enamel surface. The fluoride is released when the pH
drops in response to acid production and becomes available
to remineralize enamel or affect bacterial metabolism.! The
original belief was that fluoride’s primary action was to inhibit
dental caries when incorporated into developing dental enamel
(ie, the systemic route), but the fluoride concentration in
sound enamel does not fully explain the marked reduction
in dental caries. It is oversimplification to designate fluoride
simply as “systemic” or “topical”. Fluoride that is swallowed,
such as fluoridated water and dietary supplements, may
contribute to a topical effect on erupted teeth (before swal-
lowed, as well as a topical effect due to increasing salivary
and gingival crevicular fluoride levels). Additionally, elevated
plasma fluoride levels can treat the outer surface of fully
mineralized, but unerupted, teeth topically. Similarly, topical
fluoride that is swallowed may have a systemic effect.?
Fluoridation of community drinking water is the most
equitable and cost-effective method of delivering fluoride to
all members of most communities.> Water fluoridation at the
level of 0.7-1.2 mg fluoride ion/L (ppm F) was introduced
in the US in the 1940s. Since fluoride from water supplies
is now one of several sources of fluoride, the Department of

Table 1. DIETARY FLUORIDE SUPPLEMENTATION SCHEDULE

are based on the unique needs of each patient, Age <0.3 ppm F 0.3 to0 0.6 ppm F >0.6 ppm F
including the risks and benefits (ie, risk of mild )
K . Birth to 6 months 0 0 0

or moderate fluorosis versus the benefits of de-
creasing caries increment and, in some cases pre- 6moto3 years 025 mg 0 0
venting, devastating dental disease). 3 to 6 years 0.50 mg 0.25 mg 0

Fluoride has several caries-protective mecha- 6 to at least 16 years 1.00 mg 0.50 mg 0
nisms of action. Topically, low levels of fluoride
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at three month to one year intervals, are efficacious in
permanent teeth.” Some topical fluoride gel and foam
products are marketed with recommended treatment
times of less than four minutes, but there are no clinical
trials showing efficacy of shorter than four-minute
application times.!" There also is limited evidence that
topical fluoride foams are efficacious.?*?* Children at
increased caries risk should receive a professional fluor-
ide treatment at least every six months.' As the risk
categories may change over time, the type and fre-
quency of preventive interventions should be adjusted.'
Other topical fluoride products, such as 0.2 percent

Figure 1. Comparison of a smear (left) with a pea-sized (right) amount
of toothpaste.

Health and Human Services recently has proposed to not have
a fluoride range, but rather to limit the recommendation to
the lower limit of 0.7 ppm F. The rationale is to balance the
benefits of preventing dental caries while reducing the chance
of fluorosis.*

Fluoride supplements also are effective in reducing prev-
alence of dental caries and should be considered for children
at high caries risk who drink fluoride-deficient (less than
0.6 ppm F) water (see Table 1).° Determination of dietary
fluoride before prescribing supplements can help reduce intake
of excess fluoride. Sources of dietary fluoride may include
drinking water from home, day care, and school; beverages
such as soda®, juice’, and infant formula®’; prepared food';
and toothpaste. Infant formulas, especially powdered formulas
that have been reconstituted with fluoridated water, have been
associated with an increased risk of fluorosis.!' Infants may
be particularly susceptible because of the large consumption
of such liquid in the first year of life, while the body weight
is relatively low.? However, a recent evidence-based review
suggests that reducing fluoride intake from reconstituted
infant formula alone will not eliminate the risk of fluorosis
development.'? Fluorosis is associated with cumulative
fluoride intake during enamel development, with the severity
dependant on the dose, duration, and timing of intake.’
Findings from a national survey report that eight percent
of 12-15 year-olds have mild fluorosis and five percent have
moderate fluorosis.'?

Professionally-applied topical fluoride treatments are effica-
cious in reducing prevalence of dental caries. The most com-
monly used agents for professionally-applied fluoride
treatments are five percent sodium fluoride varnish (NaFV;
22,500 ppm F) and 1.23 percent acidulated phosphate
fluoride (APF; 12,300 ppm F). The efficacy of fluoride
varnish in primary teeth when used at least twice a year has
been reported in at least four randomized controlled trials."*®
The efficacy of fluoride varnish in permanent teeth, applied at
three or six month intervals, also has been reported in at
least four randomized controlled trials.’*** Meta-analyses of
14 placebo-controlled trials show that fluoride gels, applied
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sodium fluoride (NaF) mouthrinse (900 ppm F)?¢*:28

and brush-on gels/pastes (eg, 1.1 percent NaF; 5,000

ppm F) also have been shown to be effective in reducing

dental caries in permanent teeth.”?® Home use of
fluoride products for children should focus on regimens that
maximize topical contact, in lower-dose higher-frequency
approaches.’® Meta-analyses of more than 70 randomized or
quasi-randomized controlled clinical trials show that fluoride
toothpaste is efficacious in reducing prevalence of dental caries
in permanent teeth, with the effect increased in children with
higher baseline level of caries and by higher concentration of
fluoride in the toothpaste, greater frequency of use, and super-
vision of brushing.’>** A meta-analysis of eight clinical trials
on caries increment in preschool children also shows that
tooth brushing with fluoridated toothpaste significantly re-
duces dental caries prevalence in the primary dentition.’* A
‘smear’ of fluoridated toothpaste for children less than two
years of age at risk for dental caries may decrease risk of
fluorosis. A ‘pea-size’ amount of toothpaste is appropriate for
children aged two through five years (see Figure).”>?¢ To
maximize the beneficial effect of fluoride in the toothpaste,
rinsing after brushing should be kept to a minimum or
eliminated altogether.?*%’

Recommendations

1. There is confirmation from evidence-based reviews
that fluoride use for the prevention and control of
caries is both safe and highly effective in reducing
dental caries prevalence.

2. 'There is evidence from randomized clinical trials and
evidence-based reviews that fluoride dietary supple-
ments are effective in reducing dental caries and should
be considered for children at caries risk who drink
fluoride-deficient (less than 0.6 ppm) water.

3. There is evidence from randomized controlled trials
and meta-analyses that professionally applied topical
fluoride treatments as five percent NaFV or 1.23 per-
cent F gel preparations are efficacious in reducing
caries in children at caries risk.

4. There is evidence from meta-analyses that fluori-
dated toothpaste is effective in reducing dental caries
in children with the effect increased in children with
higher baseline level of caries, higher concentration of



fluoride in the toothpaste, greater frequency in use,
and supervision.

There is evidence from randomized clinical trials that
0.2 percent NaF mouthrinse and 1.1 percent NaF
brush-on gels/pastes also are effective in reducing
dental caries in children.

References

1.

10.

11.

12.

13.

CDC. Recommendations for using fluoride to prevent
and control dental caries in the United States. MMWR
Recomm Rep 2001;50(RR-14):1-42.

Tinanoff N. Use of Fluorides. In: Berg J, Slayton RA, eds,
Early Childhood Oral Health. Wiley-Blackwell, Ames,
la; 2009:92-109.

MMWR Weekly Report. Acheivements in public health,
1900-1999; Fluoridation of drinking water to prevent
dental caries. JAMA 2000;283(10):1283-6.

Department of Health and Human Services. Proposed
HHS Recommendation for Fluoride Concentration in
Drinking Water for Prevention of Dental Caries. Federal
Register 2011;76(9):2383-8.

. Rozier RG, Adair S, Graham F et al. Evidence-based clin-

ical recommendations on the prescription of dietary
fluoride supplements for caries prevention: A report of
the American Dental Association Council on Scientific
Affairs. ] Am Dent Assoc 2010;141(12):1480-9.

Heilman JR, Kiritsy MC, Levy SM, Wefel JS. Assessing
fluoride levels of carbonated soft drinks. ] Am Dent Assoc
1999;130(11):1593-9.

Kiritsy MC, Levy SM, Warren JJ, Guha-Chowdhury
N, Heilman JR, Marshall T. Assessing fluoride concen-
trations of juices and juice-flavored drinks. ] Am Dent

Assoc 1996;127(7):895-902.

. Levy SM, Kohout FJ, Guha-Chowdhury N, Kiritsy MC,

Heilman JR, Wefel JS. Infants’ fluoride intake from
drinking water alone, and from water added to formula,
beverages, and food. ] Dent Res 1995;74(7):1399-407.
Van Winkle S, Levy SM, Kiritsy MC, Heilman JR, Wefel
JS, Marshall T. Water and formula fluoride concentra-
tions: Significance for infants fed formula. Pediatr Dent
1995;17(4):305-10.

Heilman JR, Kiritsy MC, Levy SM, Wefel JS. Fluoride
concentrations of infant foods. ] Am Dent Assoc 1997;
128(7):857-63.

Hujoel PP, Zina LG. Moimas SAS, Cunha-Cruz J. Infant
formula and enamel fluorosis. A systematic review. ] Am
Dent Assoc 2009;140(7):841-54.

Berg J, Gerweck C, Hujoel PP, et al. Evidence-based clin-
ical recommendations regarding fluoride intake from re-
constituted infant formula and enamel fluorosis. ] Am
Dent Assoc 2011;142(1):79-87.

Beltrin-Aguilar ED, Barker LK, Canto MT, et al. Surveil-
lance for dental caries, dental sealants, tooth retention,
edentulism, and enamel fluorosis — United States, 1988-

1994 and 1999-2002. MMWR 2005;54(3):1-43.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

AMERICAN ACADEMY OF PEDIATRIC DENTISTRY

Hunter JW, Chan JT, Featherstone DB, et al. Professionally-
applied topical fluoride: Evidence-based clinical recom-
mendations. ] Am Dent Assoc 2006;137(8):1151-9.
Holm AK. Effect of fluoride varnish (Duraphat) in pre-
school children. Community Dent Oral Epidemiol 1979;
7(5):241-5.

Clark DC, Stamm JW, Robert G, Tessier C. Results of a
32-month fluoride varnish study in Sherbrooke and Lac-
Megantic, Canada. ] Am Dent Assoc 1985;111(6):949-53.
Autio-Gold JT, Courts E Assessing the effect of fluoride
varnish on early enamel carious lesions in the primary
dentition. ] Am Dent Assoc 2001;132(9):1247-53.
Weintraub JA, Ramos-Gomez F, Jue B, et al. Fluoride var-
nish efficacy in preventing early childhood caries. ] Dent
Res 2006;85(2):172-6.

Moberg Skold U, Petersson LG, Lith A, Birkhed D. Effect
of school-based fluoride varnish programmes on approx-
imal caries in adolescents from different caries risk areas.
Caries Res 2005;39(4):273-9.

Bravo M, Garcia-Anllo I, Baca B, Llodra JC. A 48-month
survival analysis comparing sealant (Delton) with fluor-
ide varnish (Duraphat) in 6- to 8-year-old children.
Community Dent Oral Epidemiol 1997;25(3):247-50.
Tewari A, Chawla HS, Utreja A. Comparative evaluation
of the role of NaF, APF & Duraphat topical fluoride ap-
plications in the prevention of dental caries—a 2 V2 years
study. ] Indian Soc Pedod Prev Dent 1991;8(1):28-35.
Arruda AO, Senthamarai Kannan R, Inglehart MR,
Rezende CT, Sohn W. Effect of 5% fluoride varnish ap-
plication on caries among school children in rural Brazil:
A randomized controlled trial. Community Dent Oral
Epidemiol 2012;40(3):267-76.

Marinho VC, Higgin JB, Logan, S, Sheiham A. Systematic
review of controlled trials on the effectiveness of fluor-
ide gels for the prevention of dental caries in children. J
Dent Ed 2003;67(4):448-58.

Jiang H, Bian Z, Tai B], Du MQ, Peng B. The effect of a
bi-annual professional application of APF foam on den-
tal caries increment in primary teeth: 24-month clinical
trial. ] Dent Res 2005;84(3):265-8.

Jiang H, Tai B, Du M, Peng B. Effect of professional ap-
plication of APF foam on caries reduction in permanent
first molars in 6-7-year-old children: 24-month clinical
trial. ] Dent 2005;33(6):469-73.

Torell P. Two-year clinical tests with different methods
of local caries-preventive fluorine application in Swedish
school-children. Acta Odontol Scand 1965;23:287-322.
Horowitz HS, Creighton WE, McClendon BJ. The effect
on human dental caries of weekly oral rinsing with a
sodium fluoride mouthwash: A final report. Arch Oral
Biol 1971;16(6):609-16.

Heifetz SB, Meyers R, Kingman A. A comparison of
the anticaries effectiveness of daily and weekly rinsing
with sodium fluoride solutions: Fndings after two years.
Pediatr Dent 1981;3(1):17-20.

CLINICAL GUIDELINES 169



REFERENCE MANUAL

29.

30.

31.

32.

33.

V35/NO6 13/14

Englander HR, Keyes PH, Gestwicki M, Sultz HA. Clin-
ical anti-caries effect of repeated topical sodium fluoride
applications by mouthpiece. ] Am Dent Assoc 1967;75
(8):638-44.

Englander HR, Sherrill LT, Miller BG, Carlos JP, Mellberg
JR, Senning RS. Increment rates of dental caries after
repeated topical sodium fluoride application in children
with lifelong consumption of fluoridated water. ] Am
Dent Assoc 1971;82(2):354-8.

Adair SM. Evidence-based use of fluoride in contempo-
rary pediatric dental practice. Pediatr Dent 2006:28(2):
133-42.

Marinho VC, Higgins JP, Logan S, Sheiham A. Fluoride
toothpaste for preventing dental caries in children and
adolescents. Cochrane Database of Systemic Reviews.
2003(1):CD002278.

Walsh T, Worthington HV, Glenny AM, Appelbe P,
Marinho VC, Shi X. Fluoride toothpastes of different
concentrations for preventing dental caries in children
and adolescents. Cochrane Database of Systemic Reviews.
2010(1): CD007868.

170 CLINICAL GUIDELINES

34.

35.

36.

37.

Santos APP, Nadanovsky P, Oliveira BH. A systematic
review and meta-analysis of the effects of fluoride tooth-
paste on the prevention of dental caries in the primary
dentition of preschool children. Community Dent Oral
Epidemiol 2013;41(1):1-12.

Scottish Intercollegiate Guideline Network. Prevention
and management of dental decay in the pre-school child.
A national guideline #83. November 2005;1-44. Avail-
able at: “htep://www.sign.ac.uk/pdf/sign83.pdf”. Accessed
July 3, 2013.

Maternal Child Health Bureau Expert Panel. Topical
Fluoride Recommendations for High-risk Children.
Maternal Child Health Bureau, Washington, DC. 2007.
Available at: “http://www.mchoralhealth.org/PDFs/
TopicalFluorideRpt.pdf”. Accessed July 3, 2013.

Sjogren K, Birkhed D. Factors related to fluoride reten-
tion after toothbrushing and possible connection to

caries activity. Caries Res 1993;27(6):474-7.



