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he infectious nature of dental 
caries and its vertical mode 
of transmission from mother 
to child have led to interest 

in interventions that can interrupt the 
disease process or prevent its initiation. 
To this end, xylitol, a naturally occur-
ring sugar substitute with anticariogenic 
properties, has been a focus of scientific 
inquiry for several decades. The purpose 
of this paper is to present an overview of 
what is currently known about xylitol and 
dental caries, and to list xylitol’s poten-
tial clinical applications in the prevention 
of decay. Current application for dental 
practice and potential community-based 
public health interventions are discussed.

sugar alcohols
Xylitol is a sugar substitute with 

sweetness equal to that of table sugar.1 It 
is a member of the group of compounds 
known as sugar alcohols, which includes 
other common dietary sweeteners such as 
sorbitol and mannitol. Xylitol is produced 
commercially from birch trees and other 
hardwoods containing xylan. It can also 
be found in small quantities in fruits and 
vegetables. In contrast, sorbitol, com-
monly found in sugar-free products such 
as chewing gum, candies, and toothpaste, 
is less sweet than sucrose and is generally 
combined with other sweeteners such as 
saccharine or aspartame as well as xylitol 
to improve the flavor of the product.
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abstract An overview of studies about xylitol and dental caries suggests potential clinical 
dental applications for xylitol. Xylitol is a naturally occurring, low-calorie sugar substitute 
with anticariogenic properties. Data from recent studies indicate that xylitol can reduce the 
occurrence of dental caries in young children, schoolchildren, and mothers, and in children 
via their mothers. Xylitol, a sugar alcohol, is derived mainly from birch and other hardwoods 
trees. Short-term consumption of xylitol is associated with decreased Streptococcus mutans 
levels in saliva and plaque. Aside from decreasing dental caries, xylitol may also decrease the 
transmission of S. mutans from mothers to children. Commercial xylitol-containing products 
may be used to help control rampant decay in primary dentition. Studies of schoolchildren in 
Belize and Estonia, along with data from the University of Washington, indicate that xylitol 
gum, candy, ice pops, cookies, puddings, etc., in combination with other dental therapies, are 
associated with the arrest of carious lesions. A prospective trial in Finland has demonstrated 
that children of mothers treated with xylitol had lower levels of S. mutans than children of 
mothers treated with chlorhexidine or fluoride varnish. Food products containing xylitol are 
available commercially and through specialized manufacturers, and have the potential to be 
widely accessible to consumers.
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showed a 33 percent to 59 percent caries 
reduction in the groups using the candies 
and a 53.5 percent caries reduction in 
the group using the gum relative to the 
control group. This suggests that candy 
may be as effective as chewing gum as a 
vehicle for the delivery of xylitol in caries 
prevention.9 At the University of Wash-
ington, researchers have produced and 
field tested xylitol-containing ice pops, 
chewy worms, puddings, macaroons, and 
sorbet.10 They have initiated studies that 
suggest that children will fairly readily 
accept such foods when offered as part 
of the daily diet and that they suffer no 
side effects from their use.10,11 Food 
producers are available to develop these 
foods, but considerable work is needed to 
produce commercially viable products and 
have them accepted.

According to available data, there is 
no vehicle in the United States for using 
xylitol in toddlers and preschool children 
too young to chew gum. In older children, 
four to five pellets or sticks (1 gram of 
xylitol per pellet or stick) of xylitol gum 
per day, chewed for five minutes, should 
reduce dental caries activity. [PETER – do 
you have the reference for this recommen-
dation?] Xylitol, approved by the Food 
and Drug Administration, has been used 
as a sweetener in foods since the 1960s.12 
It is safe for use with children.3 The use of 
fluoridated toothpaste, topical fluorides, 
and sealants should also be encouraged.

Pregnant Women and New Mothers
Kohler and colleagues demonstrated 

that the combination of good dental care, 
instruction to improve oral hygiene, and 
chlorhexidine gels and toothpastes led to 
reductions in maternal S. mutans levels 
and reduction in the extent of transmis-
sion to the child.13 More recently, Hildeb-
randt and colleagues showed that the use 
of commercially available chlorhexidine 

in the United States. For older children, 
sealants are added to the regimen. Effec-
tive strategies to reduce risk by modify-
ing the diet of children are not readily 
applicable to dental practice, nor are they 
typically effective without significant 
effort. As a result, the use of xylitol is 
particularly attractive because its action is 
not dependent upon reducing the amount 
of other sugars in the diet. Thus, a clini-
cian can recommend adding xylitol to 
the diet without asking patients to make 
additional alterations to their dietary 
patterns. Xylitol-containing products 
have the potential to improve success in 
controlling the problem of rampant decay 
in the primary dentition.

A number of studies conducted among 
schoolchildren of various ages have shown 
that consumption of gum containing 
xylitol reduces the rates of dental decay in 
the treatment groups (relative risks rang-
ing from 0.27 to 0.56). Increasing use and 
higher doses lead to greater reductions.7 
One study conducted among schoolchil-
dren in Belize with very high rates of 
dentine caries showed that consumption 
of xylitol gum was associated with arrest 
of carious lesions and, as expected, that 
the highest dose of xylitol had the great-
est effect. The number of lesions that 
rehardened ranged from 9 percent to 27 
percent in all groups and from 12 percent 
to 27 percent in the 100 percent xylitol 
groups.8 This study is important because 
the children continued to consume very 
high levels of sucrose in their everyday 
diet. However, a major limitation in ex-
tending these results to the United States 
is that chewing gum is not considered 
safe for very small children and is actively 
discouraged in schools.

Other xylitol-containing products 
have been studied. A field trial of the 
use of xylitol-containing candies among 
10-year-old schoolchildren in Estonia 

Xylitol contains 40 percent fewer calo-
ries than sucrose. Because xylitol is ab-
sorbed slowly by the human gastrointes-
tinal tract, the main side effect associated 
with its consumption is osmotic diarrhea. 
This usually occurs only when xylitol is 
consumed in large quantities, four to five 
times those needed for the prevention of 
dental caries.2,3 This side effect is com-
mon to all sugar alcohols.

Xylitol and streptococcus mutans
Microorganisms do not readily me-

tabolize xylitol, and its consumption has 
minimal effect on plaque pH.4 However, 
xylitol does accumulate intracellularly in 
S. mutans. This accumulation inhibits the 
bacteria’s growth. This has been dem-
onstrated in-vitro and may contribute 
to a reduction of S. mutans levels in the 
plaque and saliva of those consuming xy-
litol.5 In addition, xylitol has a number of 
effects on S. mutans that may account for 
some of its clinical effects in caries reduc-
tion. Short-term consumption of xylitol is 
associated with decreased S. mutans levels 
in both saliva and plaque.5 Long-term 
habitual consumption of xylitol appears 
to have a selective effect on S. mutans, 
resulting in selection for populations 
less adherent to tooth surfaces. These 
colonies, therefore, are shed more easily 
from plaque into saliva.6 This effect may 
not only be important to the individual’s 
decay experience, but may also influence 
the transmission of S. mutans from moth-
ers who consume xylitol to their children.

Clinical applications
Children at High Risk for Caries
There are surprisingly few well-studied 

strategies available to clinicians to prevent 
and control high rates of caries in the 
primary dentition. In the absence of water 
fluoridation, fluoridated toothpaste and 
topical fluoride varnish are the mainstays 
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the fluoride group.17 These children were 
followed up most recently at 6 years old 
and were found still to have the lowest S. 
mutans levels (51.6 percent were colonized 
in the xylitol group vs. 83.9 percent in the 
fluoride group and 86.4 percent in the 
chlorhexidine group).16 Children of moth-
ers treated with xylitol also had the lowest 
rates of decay. Followup at 5 years of age 
found that dentinal caries among children 
in the xylitol group was reduced by 70 
percent as compared with children in the 
fluoride or chlorhexidine groups.15

These studies have been conducted 
only in settings in which child rearing 

two to three times per day) for 18 to 21 
months. The outcome measures were 
decay rates among the children and S. mu-
tans levels in both the mothers and the 
children. The children of mothers treated 
with xylitol had the lowest levels of S. 
mutans during the intervention period 
(treatment continued until the child was 2 
years old) and during followup.16 The per-
centage of colonization with S. mutans in 
the children in the xylitol group at 2 years 
old was 9.7 percent. This was statistically 
different from the other two groups, in 
which 28.6 percent were colonized in the 
chlorhexidine group and 48.5 percent in 

rinses for two weeks followed by the daily 
use of xylitol gum (two pellets containing 
1.7g xylitol) in high-caries-rate adults with 
recent restorations led to major reduc-
tions in S. mutans.14

A clinical trial comparing the effects 
of strategies to modify the maternal 
transmission of S. mutans, conducted in 
Finland, demonstrated that xylitol had 
the greatest effect.15 The mothers, all of 
whom had high S. mutans levels at the 
beginning of the study, were treated with 
either chlorhexidine varnish or fluoride 
varnish or 100 percent xylitol gum (65 
percent xylitol by weight, chewed at least 
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chew products, including chewing gum 
and mint candies. There is no scientific 
evidence available to establish the value of 
xylitol-containing nasal sprays or xylitol-
sweetened children’s vitamins in prevent-
ing dental caries.

Despite the limitations of the current 
literature, there is sufficient evidence for 
clinicians to consider including xylitol-
containing products in their clinical arma-
mentarium for the prevention of dental 
decay in high-risk populations. Xylitol’s 
favorable side-effect profile, its benefits as 
a sugar substitute in other areas of health, 
and its potential to be widely accessible 
to the general population through retail 
vendors add to its utility and applicability.

acknowled g ments
Work cited in this paper was supported in part by Grants No. 
1 P50 DE14254 and T32 DE07132 from the National Institute 
of Dental and Craniofacial Research, National Institutes of 
Health, Bethesda, Md.
referenc es
1. Natah SS, Hussien KR, et al, Metabolic response to lactilol 
and xylitol in healthy men. Am J Clin Nutr 65:947-50, 1997.
2. Forster 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 22:67-88, 1982.
3. Akerblom HK, Koivukangas T, et al, The tolerance of 
increasing amounts of dietary xylitol in children. Int J Vitam 
Nutr Res Suppl 22:53-66, 1982.
4. Edgar WM, Sugar substitutes, chewing gum and dental 
caries -- a review. Br Dent J 184(1):29-32, 1998.
5. Trahan L, Xylitol: a review of its action on mutans 
streptococci and dental plaque -- its clinical significance. Int 
Dent J 45:77-92, 1995.
6. Trahan L, Soderling E, et al, 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 71:1785-91, 1992.
7. Hayes C, The effect of non-cariogenic sweeteners on the 
prevention of dental caries: a review of the evidence. J Dent 
Educ 65(10):1106-9, 2001.
8. Makinen KK, Makinen PL, Pape Jr HR, Stabilisation of 
rampant caries: polyol gums and arrest of dentine caries in two 
long-term cohorts studies in young subjects. Int Dent J 45(1 
[supplement 1]):93-105, 1995.

9. Alanen P, Isokangas P, Gutman K, Xylitol candies in caries 
prevention: results of a field study in Estonian children. 
Community Dent Oral Epidemiol 28:218-24, 2000.
10. Lam M, Riedy CA, et al, Children’s acceptance of Xylitol-
based foods. Community Dent Oral Epidemiol 28(2):97-101, 
2000.
11. Milgrom P, Xylitol clinical studies for caries prevention. 

is done primarily by the mother and in 
which mother-to-child transmission is 
presumed. No studies have been complet-
ed in communities where child rearing is 
shared among greater numbers of people. 
The use of xylitol gum by mothers as well 
as other family members is currently 
being investigated in one such commu-
nity.18

Whether used alone or in combination 
with other antimicrobial therapies such 
as chlorhexidine, xylitol has an important 
role in the prevention of dental decay 
among children born to mothers with 
high levels of S. mutans not only because 
of its effects on S. mutans levels and bac-
terial properties during the period of con-
sumption, but also because its beneficial 
effect on decay reduction in these children 
appears to persist far beyond the period 
of consumption.16 Both chlorhexidine 
and xylitol may be used safely by preg-
nant women and nursing mothers.19,20 
Currently available data suggest that twice 
daily use of chlorhexidine gluconate rinse 
(0.12 percent) for two weeks, followed 
by four to five sticks or pellets of xylitol 
gum per day chewed for five minutes each 
time, should lead to a major reduction in 
S. mutans levels in the mother and should 
benefit the child. In very high-risk individ-
uals, follow-up periods of chlorhexidine 
use may also be beneficial.

Xylitol Products available in the united 
states

Food products containing xylitol, 
including chewing gums and mints, are 
available commercially in retail consumer 
settings and through specialized manu-
facturers (See table). Products containing 
100 percent xylitol are generally available 
through specialized manufacturers such 
as Advantage International, Inc., which 
makes Clén*Dent chewing gum and 
Tundra Trading, Inc., which makes Xyli-


