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In the United States and other affluent countries, tooth decay is on the rise in children, especially
the very young and the poor (U.S. Department of Health and Human Services, 2007). The
cause is not fully understood but is likely related to the consumption of increasingly available,
inexpensive foods containing excess sugars, and the now-ubiquitous habit of snacking and
drinking sweetened drinks throughout the day (Alm et al., 2008).

Dental services for low-income children in the U. S., covered through the EPSDT Program--
Medicaid’s child health insurance program--have achieved limited success in reducing tooth
decay. Access to dentists accepting Medicaid payment remains a major obstacle (Milgrom et
al., 2008). As a consequence, in some states, medical providers have been encouraged to screen
for dental needs and to apply sodium fluoride varnish during primary care visits from birth to
24 months of age (de la Cruz, Rozier & Slade, 2004).

More accessible and less costly is regular use of fluoridated toothpaste. In the U.S., however,
there is no fluoridated toothpaste formulated for use with infants and toddlers and none has
been tested (Twetman et al., 2003; Marinho et al., 2003); non-fluoridated toothpaste (e.g., Baby
Orajel® Tooth and Gum Cleanser) is the standard of care. There is nothing in the portfolio of
research supported by the National Institute of Dental and Craniofacial Research on this topic;
we do not know what, if anything, manufacturers are sponsoring.

The concentration of fluoride in toothpaste varies from country to country in accord with
government regulations which makes studies hard to compare. The U.S. Food and Drug
Administration (F.D.A.) allows dentifrices containing 850 to 1150 ppm total fluoride for
children age two and up and 1500 ppm fluoride for age six and up. However, consumers and
health providers often do not understand the distinction. The labeling is confusing because of
the different forms of fluoride used and the use of % w/v measures. Concerned about the rising
Early Childhood Caries a recent expert panel convened by the U.S. government (Maternal and
Child Health Bureau, 2007) recommended use of a “smear” of regular U.S. fluoride toothpaste
(typically about 1100 ppm) for children under two. The intention behind the choice of the term
“smear” was to limit excess exposure to fluoride. However, without evidence of the benefits
and risks, the recommendation will have little impact, particularly while the F.D.A. limits the
directions for use to “Adults and children 2 years of age and older.”

There is resistance among dentists, physicians, and parents in the U.S. to use regular fluoridated
toothpaste with children under two; the F.D.A. Drug Facts label discourages its use. Fluoride
toothpaste is packaged with the mandatory warning: “Keep out of reach of children under 6
years of age. If more than used for brushing is accidentally swallowed, get medical help or
contact a Poison Control Center right away” (U.S. F.D.A., 2008).

Corresponding author: Dr. Peter Milgrom, Department of Dental Public Health Sciences, Box 357475, University of Washington, Seattle,
WA 98195-7475, tel 206 685 4183, fax 206 685 4258, email dfrc@u.washington.edu.

NIH Public Access
Author Manuscript
J Am Dent Assoc. Author manuscript; available in PMC 2009 September 18.

Published in final edited form as:
J Am Dent Assoc. 2009 June ; 140(6): 628–631.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



It is time to re-consider instructions to parents and their consequences for children under two.
Unfortunately, the literature is scant. Although fluoridated toothpaste is highly effective in
preventing caries in the young permanent dentition, there has been only one study to
demonstrate its efficacy for the primary dentition in very young children. Described as an
effectiveness study in a program for low-income parents, not a toothpaste efficacy trial (Davies
et al., 2002), it nonetheless provides a comparison of 440 (monosodium fluoride .304% w/v)
and 1450 ppm (sodium fluoride .32% w/v) fluoride toothpaste or none. Families were assigned
to receive toothpaste and education materials regularly by mail when children were 1 to 5½
years. Clinical exams conducted when the children were 5 to 6 found an advantage for children
in the 1450 ppm fluoride group relative to the 440 ppm group and to the untreated control.
Overall, no advantage was found for the 440 ppm fluoride intervention relative to the control.
A study by You and colleagues (2002) of 1100 ppm fluoride toothpaste used by preschool
children in China reported equivocal findings. The study does not meet F.D.A. standards, but
the results suggest further investigation of fluoridated toothpaste with the very young is
warranted.

The benefit identified by Davies and colleagues (2002) for the 1450 ppm toothpaste was not
without risk. A follow-up study (Tavener et al., 2006) found those who received the 1450 ppm
toothpaste had significantly more fluorosis--some with fluorosis scores in the range considered
aesthetically objectionable--than the 440 ppm group. Scores observed in this objectionable
range were among children who lived in relatively less deprived communities, suggesting an
association between better adherence to home hygiene goals (viz. early brushing) and greater
risk of fluorosis. Data from Bentley and colleagues (1999) suggested the same.

Instructing parents to use a “pea size” or “smear” of fluoride toothpaste is not universally
effective to reduce the amount applied to the toothbrush. Also, it may be possible to apply too
little toothpaste. Itthagarun and colleagues (2007) concluded “Reduction of the amount of
fluoride toothpaste to less than a pea-size in order to minimize the risk of fluorosis should be
undertaken with caution because it may compromise the cariostatic effects of the toothpaste,
as shown by in vitro studies. A similar conclusion was reached earlier (DenBesten & Ko,
1996) from salivary fluoride analyses. Thus, the use of a “smear” of U.S. 1100 ppm toothpaste
may be ineffective.

Formally testing the benefits and secondary effects of 1100 ppm toothpaste with high-risk
infants and toddlers in the U.S., and changing toothpaste labeling if appropriate, can benefit
many children at little cost relative to current investments in dental research and profits from
oral care products. Parents and professionals in poor and minority communities of the U.S.
have told us they would support a randomized placebo-controlled study of a “special [fluoride]
toothpaste for babies. Thus, we conclude on the basis of existing science and the rising levels
of tooth decay that clinical trials in U.S. are overdue and that the failure of NIDCR, other
government agencies, and industry to mount such trials is inexcusable.

Acknowledgments
Supported by Grant No. U54DE019346 from the National Institute of Dental and Craniofacial Research, NIH,
Bethesda, MD.

References
1. Alm A, Fåhraeus C, Wendt LK, Koch G, Andersson-Gäre B, Birkhed D. Body adiposity status in

teenagers and snacking habits in early childhood inrelation to approximal caries at 15 years of age. Int
J Paediatr Dent 2008;18(3):189–96. [PubMed: 18328046]

2. Bentley EM, Ellwood R, Davies RM. Fluoride ingestion from toothpaste by young children. Brit Dent
J 1999;186(9):460–462. [PubMed: 10365494]

MILGROM et al. Page 2

J Am Dent Assoc. Author manuscript; available in PMC 2009 September 18.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



3. Davies GM, Worthington HV, Ellwood RP, Bentley EM, Blinkhorn AS, Taylor GO, Davies RM. A
randomised controlled trial of the effectiveness of providing free fluoride toothpaste from the age of
12 months on reducing caries in 5-6 year old children. Community Dent Health 2002;19:131–136.
[PubMed: 12269458]

4. dela Cruz GG, Rozier RG, Slade G. Dental screening and referral of young children by pediatric primary
care providers. Pediatrics 2004;114(5):e642–52. [PubMed: 15520094]

5. Den Besten P, Ko HS. Fluoride levels in whole saliva of preschool children after brushing with 0.25
g (pea-sized) as compared to 1.0 g (fullbrush) of a fluoride dentifrice. Pediatr Dent 1996;18:277–280.
[PubMed: 8857654]

6. Itthagarun A, King NM, Rana R. Effects of child formula dentifrices on artificial caries lesions using
in vitro pH-cycling: preliminary results. Int Dent J 2007 Oct 10;57(5):307–313. [PubMed: 17992915]

7. Marinho VC, Higgins JP, Sheiham A, Logan S. Fluoride toothpastes for preventing dental caries in
children and adolescents. Cochrane Database Syst Rev 2003:CD002278. [PubMed: 12535435]

8. Maternal and Child Health Bureau. Decision-Making Matrix. Topical fluoride recommendations for
high-risk children under age 6 years. Rockville MD: Department of Health and Human Services, Health
Resources Services Administration; 2007.

9. Milgrom P, Weinstein P, Huebner C, Graves J, Tut O. Empowering Head Start to Improve Access to
Good Oral Health for Children from Low-Income Families. Matern Child Health J. 2008 Feb 2;Epub
ahead of print

10. Tavener JA, Davies GM, Davies RM, Ellwood RP. The prevalence and severity of fluorosis in children
who received toothpaste containing either 440 or 1,450 ppm F from the age of 12 months in deprived
and less deprived communities. Caries Res 2006;40(1):66–72. [PubMed: 16352884]

11. Twetman S, Axelsson S, Dahlgren H, Holm AK, Kallestal C, Lagerlof F, et al. Caries-preventive
effect of fluoride toothpaste: a systematic review. Acta Odontol Scand 2003;61:347–55. [PubMed:
14960006]

12. U.S. Food and Drug Administration. Code of Federal Regulations 2008:21CFR355.
13. U.S. Department of Health and Human Services. Healthy People 2010 Midcourse Review. 2007

[September 3, 2007]. http://www.healthypeople.gov/Data/midcourse/html/tables/pq/PQ-21.htm
14. You BJ, Jian WW, Sheng RW, Jun Q, Wa WC, Bartizek RD, et al. Caries prevention in Chinese

children with sodium fluoride dentifrice delivered through a kindergarten-based oral health program
in China. J Clin Dent 2002;13(4):179–84. [PubMed: 12116728]

MILGROM et al. Page 3

J Am Dent Assoc. Author manuscript; available in PMC 2009 September 18.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.healthypeople.gov/Data/midcourse/html/tables/pq/PQ-21.htm

