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Purpose
The American Academy of Pediatric Dentistry (AAPD) recognizes the benefits of caries preventive strategies involving
sugar substitutes, particularly xylitol, on the oral health of infants, children, adolescents, and persons with special health
care needs. This guideline is intended to assist oral health care
professionals make informed decisions about the use of xylitolbased products in caries prevention.

Methods
This guideline is based upon a review of current dental and
medical literature related to the use of xylitol in caries prevention. An electronic search was conducted using PubMed with
the following parameters: Terms: “xylitol AND dental caries”,
“caries prevention”, “plaque reduction”, “maternal Streptococcus
mutans transmission”, and “Streptococcus mutans long term suppression with xylitol”; Fields: all; Limits: within the last 10
years, humans, English, birth through 18. Two hundred forty
articles matched these criteria. Fifty-one papers were chosen
for review from this list and from the references within selected
articles. When data did not appear sufficient or were inconclusive, recommendations were based upon expert and/or
consensus opinion by experienced researchers and clinicians.

®

Background
Xylitol is a naturally occurring 5-carbon sugar polyol currently approved for use in foods, pharmaceuticals, and oral health
products in more than 35 countries. It is found naturally in
various trees, fruits, and vegetables and is an intermediate
product of the glucose metabolic pathway in man and animals.1
Xylitol was approved by the Food and Drug Administration as
a dietary food additive in 1963 and has been used widely in
the general market since the mid 1970s. European countries
such as Finland have national programs promoting the use of
xylitol chewing gum among children in an effort to reduce
dental caries. The AAPD supports the use of xylitol in caries
prevention.2
Xylitol has properties that reduce levels of mutans streptococci (MS) in the plaque and saliva. Xylitol disrupts the
energy production processes of MS leading to a futile energy
consumption cycle and cell death. 3 Further, consumers of
clinically effective levels of xylitol show MS strains with reduced adhesion to the teeth and other reduced virulence
properties such as less acid production.4-8
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There are numerous clinical studies evaluating the effectiveness of xylitol. 9-37 Several studies of children who have
consumed xylitol for 3 weeks or more have reported both
short- and long-term reduction in salivary and plaque MS
levels.9-15 A few studies, however, have not shown a long-term
reduction in salivary and plaque MS levels.39-42 The mechanical
action of chewing a gum containing xylitol along with subsequent increased volume of saliva may assist with caries reduction.38
Evaluation for this guideline was done with the consideration
that several of the published studies used “no chewing” groups
instead of placebo controls.
Numerous clinical studies have demonstrated a decrease in
caries rates, increment, and/or onset among children who were
exposed to daily xylitol use for 12 to 40 months.16-25 Longterm benefits on caries rates, increment, and/or onset also
have been observed up to 5 years after the cessation of xylitol
intervention.26,27 Xylitol works most effectively on teeth that
are erupting.27 There is also evidence that maternal consumption of xylitol may reduce the acquisition of MS and dental
caries by their children.28-33

Recommendations
Clinicians may consider recommending xylitol use to moderate or high caries-risk patients. Those recommending xylitol
should be familiar with the product labeling and recommend
age-appropriate products. They should routinely reassess (not
less than once every 6 months) a patient for changes in cariesrisk status and adjust recommendations accordingly.
Dosage
There is accumulating evidence that total daily doses of 3 to 8
grams of xylitol are required for a clinical effect with the currently available delivery methods of syrup, chewing gum, and
lozenges.40,42 Dosing frequency should be a minimum of 2
times a day42, not to exceed 8 grams per day. Although tables
of clinically effective xylitol containing products have recently
been published, the products are continually changing.34,40,42
Modality
Chewing gum has been the predominant modality for xylitol delivery in clinical studies.35 Studies24,36 that have utilized
xylitol-containing mints and hard candies have shown them
to be as effective as xylitol-containing chewing gum. The
American Academy of Pediatrics (AAP) does not recommend
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use of chewing gum, mints, or hard candy by children less
than 4 years of age due to the risk of choking. A randomized
trial of xylitol syrup (8 g/day) reduced early childhood caries
by 50-70 percent in children 15 to 25 months of age.25 Another study showed that gum or lozenges consumed by children
at 5 grams total dose per day at about age 10 resulted in 3560 percent reductions of tooth decay, with no differences
between the delivery methods.24 Xylitol-containing gummy
bears,14 other confections,37 and even milk43 have been studied
as delivery vehicles, but they are neither well established
scientifically nor available commercially at present. A pacifier
with a pouch containing slow release xylitol in tablet form,
not yet available in the US, has shown high salivary xylitol
concentrations and may be a potential delivery vehicle for
infants.44 Currently, xylitol-containing chewing gum, mints,
energy bars and foods, nasal sprays, and oral hygiene products
(eg, mouth rinse, gels, wipes, floss) are commercially available
through retail or online venues. However, they may not contain the necessary therapeutic level, xylitol as the only sweetener,
or adequate labeling.45
Studies46-48 using toothpaste formulations with 10 percent
xylitol (dose of 0.1 g/brushing) have shown reduction in MS
levels and caries in children. The toothpastes that were studied
are not for sale in the US. Furthermore, the xylitol-containing
toothpastes that currently are sold in the US have never been
tested and their formulas differ from those tested.
Current evidence supports the following recommendations for children at moderate or high caries risk:
Age

Xylitol Product

Dosage

<4 years old

Xylitol syrup*

3 – 8 grams/day
in divided doses

≥4 years old

Age-appropriate products such as chewing gum*, mints, lozenges, snack foods
such as gummy bears.

3 – 8 grams/day
in divided doses

* AAP does not recommend chewing gum use in children less than 4 years
of age due to the risk of choking.49

Side effects
Parents need to control the amount of xylitol and other polyols that their child consumes. Xylitol is safe for children when
consumed in therapeutic doses for dental caries prevention.
Common side effects that may occur with the use of xylitol
are gas and osmotic diarrhea. These symptoms usually occur
at higher dosages50-51 and will subside once xylitol consumption is stopped.51 To minimize gas and diarrhea, xylitol should
be introduced slowly, over a week or more, to acclimate the
body to the polyol, especially in young children.

References
1. Bär A. Caries prevention with xylitol. A review of the
scientific evidence. World Rev Nutr Diet 1988;55:183-209.
2. American Academy of Pediatric Dentistry. Policy on the
use of xylitol in caries prevention. Pediatr Dent 2010;32
(special issue):36-8.
3. Trahan L, Néron S, Bareil M. Intracellular xylitolphosphate hydrolysis and efflux of xylitol in Streptococcus
sobrinus. Oral Microbiol Immunol 1991;6(1):41-50.
4. Trahan L, Söderling E, Dréan MF, Chevrier MC, Isokangas P. Effect of xylitol consumption on the plaque-saliva
distribution of mutans streptococci and the occurrence
and long-term survival of xylitol resistant strains. J Dent
Res 1992;71(11):1785-91.
5 . Söderling E, Trahan L, Tammiala-Salonen T, Häkkinen
L. Effects of xylitol, xylitol-sorbitol, and placebo chewing gums on the plaque of habitual xylitol consumers.
Eur J Oral Sci 1997;105(2):170-7.
6. Roberts MC, Riedy CA, Coldwell SE, et al. How xylitolcontaining products affect cariogenic bacteria. J Am
Dent Assoc 2002;133(4):435-41.
7. Tanzer JM, Thompson A, Wen ZT, Burne RA. Streptococcus mutans: Fructose transport, xylitol resistance, and
virulence. J Dent Res 2006;85(4):369-73.
8. Trahan L. Xylitol: A review of its action on mutans streptococci and dental plaque: its clinical significance. Int
Dent J 1995;45(1 Suppl 1):77-92.
9. Loesche WJ, Grossman NS, Earnest R, Corpron R. The
effect of chewing xylitol gum on the plaque and saliva
levels of Streptococcus mutans. J Am Dent Assoc 1984;
108(4):587-92.
10. Autio JT. Effect of xylitol chewing gum on salivary Streptococcus mutans in preschool children. ASDC J Dent
Child 2002;69(1):81-6.
11. Thaweboon S, Thaweboon B, Soo-Ampon S. The effect
of xylitol chewing gum on mutans streptococci in saliva
and dental plaque. Southeast Asian J Trop Med Public
Health 2004; 35(4):1024-7.
12. Mäkinen KK, Isotupa KP, Mäkinen PL, et al. Six-month
polyol chewing-gum programme in kindergarten-age
children: A feasibility study focusing on mutans streptococci and dental plaque. Int Dent J 2005;55(2):81-8.
13. Holgerson PL, Sjöström I, Stecksén-Blicks C, Twetman S.
Dental plaque formation and salivary mutans streptococci
in school children after use of xylitol-containing chewing
gum. Int J Paediatr Dent 2007;17(2):79-85.
14. Ly KA, Riedy CA, Milgrom P, Rothen M, Roberts MC,
Zhou L. Xylitol gummy bears snacks: A school-based
randomized clinical trial. BMC Oral Health 2008;8
(Jul):20.
15. Mäkinen KK, Alanen P, Isokangas P, et al. Thirty-nine
month xylitol chewing-gum programme in initially 8year-old school children: A feasibility study focusing on
mutans streptococci and lactobacilli. Int Dent J 2008;58
(1):41-50.

CLINICAL GUIDELINES

167

REFERENCE MANUAL

V 34 / NO 6

12 / 13

16. Scheinin AK, Pienihäkkien K, Tiekso J, et al. Collaborative WHO xylitol field studies in Hungary. VII. Twoyear caries incidence in 976 institutionalized children.
Acta Odontol Scand 1985;43(6):381-7.
17. Isokangas P. Xylitol chewing gum in caries prevention: A
longitudinal study on Finnish school children. Proc Finn
Dent Soc 1987;3(suppl 1):1-117.
18. Kandelman D, Bar A, Hefti A. Collaborative WHO xylitol
field study in French Polynesia, part I: Baseline prevalence
and 32 month caries increment. Caries Res 1988;22(1):
55-62.
19. Isokangas P, Alanen P, Tiekso J, Mäkinen KK. Xylitol
chewing gum in caries prevention: A field study in children. J Am Dent Assoc 1988;117(2):315-20.
20. Kandelman D, Gagnon G. Clinical results after 12 months
from a study of the incidence and progression of dental
caries in relation to consumption of chewing-gum containing xylitol in school preventive programs. J Dent Res
1987;66(8):1407-11.
21. Mäkinen KK, Bennett CA, Hujoel PP, et al. Xylitol chewing gums and caries rates: A 40-month cohort study. J
Dent Res 1995;74:12:1904-13.
22. Mäkinen KK, Mäkinen PL, Pape HR Jr, et al. Conclusion
and review of the Michigan Xylitol Programme (19861995) for the prevention of dental caries. Int Dent J
1996;46(1):22-34.
23. Mäkinen KK, Hujoel PP, Bennett CA, et al. A descriptive
report of the effects of a 16-month xylitol chewing-gum
programme subsequent to a 40-month sucrose gum programme. Caries Res 1998;32(2):107-12.
24. Alanen P, Isokangas P, Gutman K. Xylitol candies in caries
prevention: Results of a field study in Estonian children.
Community Dent Oral Epidemiol 2000;28(3):218-24.
25. Milgrom P, Ly KA, Tut OK, et al. Xylitol pediatric topical
oral syrup to prevent dental caries. Arch Pediatr Adolesc
Med 2009;163(7):601-7.
26. Isokangas P, Mäkinen KK, Tiekso J, Alanen P. Long-term
effect of xylitol chewing gum in the prevention of dental
caries: A follow-up 5 years after termination of a prevention program. Caries Res 1993;27(6):495-8.
27. Hujoel PP, Mäkinen KK, Bennett CA, et al. The optimum
time to initiate habitual gum-chewing for obtaining longterm caries prevention. J Dent Res 1999;78(3):797-803.
28. Söderling E, Isokangas P, Pienihäkkinen K, Tenovuo J.
Influence of maternal xylitol consumption on acquisition
of mutans streptococci by infants. J Dent Res 2000;79
(3):882-7.
29. Thorild I, Lindau B, Twetman S. Effect of maternal use of
chewing gums containing xylitol, chlorhexidine or fluoride on mutans streptococci colonization in the mother’s
infant children. Oral Health Prev Dent 2003;1(1):53-7.
30. Thorild I, Lindau B, Twetman S. Salivary mutans streptococci and dental caries in three-year-old children after
maternal exposure to chewing gums containing combi-

168

CLINICAL GUIDELINES

31.
32.

33.

34.
35.
36.
37.
38.
39.
40.

41.
42.

43.
44.

45.
46.

nations of xylitol, sorbitol, chlorhexidine and fluoride.
Acta Odontol Scand 2004;62(5):245-50.
Nakai Y, Shinga-Ishihara C, Kaji M, et al. Xylitol gum
and maternal transmission of mutans streptococci. J Dent
Res 2010;89(1):56-60.
Isokangas P, Söderling E, Pienihäkkien K, Alanen P. Occurrence of dental decay in children after maternal consumption of xylitol chewing gum, a follow-up from 0 to 5
years of age. J Dent Res 2000;79(11):1885-9.
Thorild I, Lindau B, Twetman S. Caries in 4-year-old
children after maternal chewing of gums containing combinations of xylitol, sorbitol, chlorhexidine and fluoride.
Eur Arch Paediatr Dent 2006;7(4):241-5.
Milgrom P, Ly KA, Rothen M. Xylitol and its vehicles for
public health needs. Adv Dent Res 2009;21(1):44-7.
Ly KA, Milgrom P, Rothen M. The potential of dentalprotective chewing gum in oral health interventions. J
Am Dent Assoc 2008;139(5):553-63.
Honkala E, Honkala S, Shyama M, Al-Mutawa SA. Field
trial on caries prevention with xylitol candies among disabled school children. Caries Res 2006;40(6):508-13.
Lam M, Riedy CA, Coldwell SE, Milgrom P, Craig R.
Children’s acceptance of xylitol-based foods. Community
Dent Oral Epidemiol 2000;28(2):97-101.
Machiulskiene V, Nyvad B, Baelum V. Caries preventive
effect of sugar-substituted chewing gum. Community
Dent Oral Epidemiol 2001;29(4):278–88.
Fontana M, Catt D, Sissons C, et al. Xylitol: Effects on the
acquisition of cariogenic species in infants. Pediatr Dent
2009;31(3):257-66.
Milgrom, P, Zero DT, Tanzer JM. An examination of the
advances in science and technology of prevention of tooth
decay in young children since the Surgeon General’s Report on Oral Health. Acad Pediatr 2009;9(6):404-9.
Mäkinen KK. An end to crossover designs for studies on
the effect of sugar substitutes on caries? Caries Res 2009;
43(5):331-3.
Deshpande A, Jadad AR. The impact of polyol-containing
chewing gums on dental caries: A systematic review of
original randomized controlled trials and observational
studies. J Am Dent Assoc 2008;139(12):1602-14.
Castillo JL, Milgrom P, Coldwell SE, Castillo R, Lazo R.
Children’s acceptance of milk with xylitol or sorbitol for
dental caries prevention. BMC Oral Health 2005;5(1):6.
Taipale T, Pienihäkkien K, Alanen P, Jodela J, Söderling
E. Dissolution of xylitol from a food supplement administered with a novel slow-release pacifier: Preliminary results. Eur Arch Paediatr Dent 2007;8(2):123-5.
Ly KA, Milgrom P, Rothen M. Xylitol, sweeteners, and
dental caries. Pediatr Denti 2006;28(2):154-63.
Sintes JL, Escalante C, Stewart B, et al. Enhanced anticaries efficacy of a 0.243% sodium fluoride/10% xylitol/
silica dentifrice: 3 year clinical results. Am J Dent 1995;8
(5):231-5.

AMERICAN ACADEMY OF PEDIATRIC DENTISTRY

47. Sintes JL, Elias-Boneta A, Stewart B, Volpe AR, Lovett J.
Anticaries efficacy of sodium monofluorophosphate dentifrice containing xylitol in a dicalcium phosphate dehydrate base. A 30-month caries clinical study in Costa Rica.
Am J Dent 2002;15(4):215-9.
48. Jannesson L, Renvert S, Kjellsdotter P, Gaffar A, Nabi N,
Birkhed D. Effect of a triclosan-containing toothpaste
supplemented with 10% xylitol on mutans streptococci in
saliva and dental plaque. A 6-month clinical study. Caries
Res 2002;36(1):36-9.
49. American Academy of Pediatrics. Health issues: Choking
prevention. What can I do to keep my child from choking?

In: Caring for Your Baby and Young Child: Birth to Age
5. American Academy of Pediatrics, 2009. Available at:
“http://www.healthychildren.org/English/health-issues/
injuries-emergencies/Pages/Choking-Prevention.aspx”.
Accessed June 10, 2011.
50. Förster H, Quadbeck R, Gottstein U. Metabolic tolerance
to high doses of oral xylitol in human volunteers not previously adapted to xylitol. Int J Vitam Nutr Res Suppl
1982;22:67-88.
51. Akerblom HK, Koivukangas T, Puukka R, Mononen M.
The tolerance of increasing amounts of dietary xylitol in
children. Int J Vitam Nutr Res Suppl 1982;22:53-66.

CLINICAL GUIDELINES

169

