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Objectives: To evaluate the effectiveness of a xylitol pe-
diatric topical oral syrup to reduce the incidence of den-
tal caries among very young children and to evaluate the
effect of xylitol in reducing acute otitis media in a sub-
sequent study.

Design: Double-blind randomized controlled trial.

Setting: Communities in the Republic of the Marshall
Islands.

Participants: One hundred eight children aged 9 to 15
months were screened, and 100 were enrolled.

Intervention: Children were randomized to receive xy-
litol topical oral syrup (administered by their parents)
twice a day (2 xylitol [4.00-g] doses and 1 sorbitol dose)
(Xyl-2�group) or thrice per day (3 xylitol [2.67-g] doses)
(Xyl-3�group) vs a control syrup (1 xylitol [2.67-g] dose
and 2 sorbitol doses) (control group).

Main Outcome Measures: The primary outcome end
point of the study was the number of decayed primary
teeth. A secondary outcome end point was the inci-
dence of acute otitis media for reporting in a subse-
quent report.

Results: Ninety-four children (mean [SD] age, 15.0 [2.7]
months at randomization) with at least 1 follow-up ex-
amination were included in the intent-to-treat analysis.
The mean (SD) follow-up period was 10.5 (2.2) months.
Fifteen of 29 of the children in the control group (51.7%)
had tooth decay compared with 13 of 32 children in the
Xyl-3� group (40.6%) and eight of 33 children in the
Xyl-2� group (24.2%). The mean (SD) numbers of de-
cayed teeth were 1.9 (2.4) in the control group, 1.0 (1.4)
in the Xyl-3� group, and 0.6 (1.1) in the Xyl-2� group.
Compared with the control group, there were signifi-
cantly fewer decayed teeth in the Xyl-2� group (rela-
tive risk, 0.30; 95% confidence interval, 0.13-0.66;
P= .003) and in the Xyl-3� group (0.50; 0.26-0.96;
P=.04). No statistical difference was noted between the
2 xylitol treatment groups (P=.22).

Conclusion: Xylitol oral syrup administered topically 2
or 3 times daily at a total daily dose of 8 g was effective
in preventing early childhood caries.
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E ARLY CHILDHOOD CARIES

(ECC) (baby bottle tooth de-
cay or nursing caries) are
characterized by severe tooth
decay early in life. The Sur-

geon General’s Oral Health in America re-
port1 sounded the alarm that tooth decay
is the most prevalent childhood chronic dis-
ease and is 5 times more common than
asthma. The Healthy People 2010 Mid-
course Review2 noted that the prevalence of
ECC is rising. Poor children experience rates
twice as high as those of their more afflu-
ent peers, and their disease is more likely
to be untreated.1 Native American,3 Alas-
kan Native,4 Hawaiian Native, and Pacific
Island children5 have the highest rates of

ECC, and few have adequate access to den-
tal care. Poor oral health affects diet and nu-
trition and significantly diminishes quality
of life.1 However, tooth decay is a disease
that is largely preventable.6

Addressing childhood oral health has be-
come a primary initiative for the American
Academy of Pediatrics and the American
Academy of Pediatric Dentistry. Similarly,
the US Department of Health and Human
Services’ National Call to Action to Promote
Oral Health7 urges interdisciplinary train-
ing of health professional personnel in pro-

For editorial comment
see page 667

Author Affiliations: Northwest
Center to Reduce Oral Health
Disparities, Department of
Dental Public Health Sciences,
School of Dentistry
(Drs Milgrom, Ly, and Mancl),
and Department of
Environmental & Occupational
Health Sciences, School of
Public Health and Community
Medicine (Dr Roberts),
University of Washington,
Seattle; and Ministry of Health,
Majuro, Republic of the
Marshall Islands (Drs Tut,
Briand, and Gancio).

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 163 (NO. 7), JULY 2009 WWW.ARCHPEDIATRICS.COM
601

©2009 American Medical Association. All rights reserved.

Downloaded From: http://archpedi.jamanetwork.com/ by a University of Washington Libraries User  on 04/21/2014



viding oral health education and preventive services to pa-
tients. Multimodality and interdisciplinary (eg, medical,
dental, and behavioral) approaches to caries prevention in
children are being aggressively sought. Administration of
xylitol, a naturally occurring polyol sweetener, is among
these modalities, as well as the use of dental sealant agents
and topical fluorides and the promulgation of oral health
education and dental risk assessment.

Several bacterial species have been implicated in the
cause of tooth decay. Foremost are mutans strepto-
cocci, a group of gram-positive microorganisms that rep-
resent a small proportion of the oral flora but are dam-
aging through their ability to colonize tooth surface and
to produce lactic acid that demineralizes tooth enamel
leading to cavitation.8 Mutans streptococci that are im-
plicated in human tooth decay include Streptococcus mu-
tans and Streptococcus sobrinus.

Approved by the US Food and Drug Administration for
use in food since 1963, xylitol has been shown to be an ef-
fective tooth decay preventive agent.9 Xylitol exerts selec-
tive antibacterial-type actions against mutans streptococci
by disrupting glucose cell-wall transport and intracellular
glycolysis, inhibitingpathogengrowth.10 It also reduces the
adhesivenessofmutansstreptococcitotoothbiofilms.11How-
ever, the effectiveness of xylitol is dependent on consump-
tion of a minimum daily frequency, an amount that is not
found in foods or in most xylitol-containing products.12

Clinical investigations of xylitol have almost exclu-
sively involved chewing gum or lozenges and have evalu-
ated school-aged children and tooth decay in perma-
nent teeth.12 An effective xylitol vehicle that is acceptable
and safe for toddlers has been elusive. To address this
gap, we conducted a double-blind randomized con-
trolled trial using a xylitol topical oral syrup during pri-
mary tooth eruption in toddlers.

METHODS

ENROLLMENT CRITERIA

Children aged 9 to 15 months were eligible. Children were ex-
cluded if they (1) were in the lower 10th percentile of US stan-
dard weight and height, (2) had a history of esophageal or di-
gestive disease, (3) had congenital craniofacial malformation,
or (4) had a history of adenoidectomy, tympanostomy tubes,
or tympanic membrane perforations. Exclusion criterion 4 was
included because a secondary aim of the study was to evaluate
the effect of xylitol in reducing acute otitis media.

SETTING

The study was conducted in the Delap and Laura districts of
Majuro Atoll, Republic of the Marshall Islands. Early child-
hood caries is a serious health care problem in the Republic of
the Marshall Islands. The caries rate is 2 to 3 times that of the
typical US mainland community. The average child entering
Head Start centers at age 5 years has 6.8 untreated cavities, and
more than 90% of children have at least 1 decayed tooth.13 Fifty-
one percent of 2-year-olds have at least 1 decayed tooth.14 Chil-
dren drink water from rain catchments that do not contain ap-
preciable fluoride, and supplemental fluoride or topical fluoride
treatments have been unavailable for toddlers. Diets are full of
cheap high-energy foods. Breastfeeding is encouraged to age 1
year, but it is common practice to give infants and toddlers bottles
containing sugar water or canned fruit drinks.

EXPERIMENTAL DESIGN

We compared 2 active treatment groups, each receiving xyli-
tol syrup (8 g/d) orally divided into 2 doses (4.00 g of xylitol
per dose) (Xyl-2� group) or 3 doses (2.67 g of xylitol per dose)
(Xyl-3� group) vs a control group (a single 2.67-g dose of xy-
litol). The internal review committee appointed by the Secre-
tary of Health, Republic of the Marshall Islands, required that
the control group receive a small amount of xylitol, although
it was understood that a placebo control would be more ideal
and that evidence does not suggest a single dose of xylitol (2.67
g/d) would have an effect.15,16

The study was controlled for frequency of daily syrup use,
whereby all groups received 3 syrup doses per day for 12 months.
Groups taking xylitol syrup fewer than 3 times/d were given sor-
bitol syrup doses as follows: the control group received
1 xylitol (2.67-g) dose and 2 sorbitol (2.00-g) doses, the Xyl-2�
group received 2 xylitol (4.00 g) doses and 1 sorbitol (2.00-g)
dose, and the Xyl-3� group received 3 xylitol (2.67-g) doses
(Table 1). Sorbitol is a polyol sweetener that is noncarcino-
genic but has not been demonstrated to have active protective
effects against caries.17 All families received oral health educa-
tion and free health care during the study period. We tested the
hypothesis that xylitol syrup (8 g/d) given in 2 or 3 divided doses
would reduce the incidence of cavitated carious lesions during
primary tooth eruption compared with a control group.

INTERVENTION

Each syrup dose contained 8 mL of syrup. Table 2 gives the
ingredients for each formulation. The syrups were matched for
color, taste, and viscosity. The syrups were produced and pack-
aged in a US Food and Drug Administration–compliant facil-
ity (Unicep, Sandpoint, Idaho) and were gamma sterilized at a
dose of 30 to 50 kGy (Sterigenics, Hayward, California). The
syrups were produced in 3 batches during the study period to
minimize storage. Each batch was periodically tested to moni-
tor for common food product microbial contamination.

HUMAN SUBJECTS

The internal review committee of the Ministry of Health and
the Secretary of Health, Republic of the Marshall Islands ap-
proved the study. Approval was also obtained from the Uni-
versity of Washington Institutional Review Board, Seattle. In-
formed consent of the parents was obtained.

MEASURES

The primary outcome end point of the study was the number
of decayed primary teeth, defined as cavitated carious lesions.

Table 1. Topical Oral Syrups Received by Study Group

Topic Oral Syrup
Xyl-3� Group

(n=32)
Xyl-2� Group

(n=33)
Control Group

(n=29)

Xylitol (4.00 g/dose) . . . 2 Doses . . .
Xylitol (2.67 g/dose) 3 Doses . . . 1 Dose
Sorbitol (2.00 g/dose) . . . 1 Dose 2 Doses
Total daily dose, g

Xylitol 8 8 2.67
Polyol 8 10 6.67

Abbreviation: Ellipsis, not applicable.
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A secondary outcome end point was the incidence of acute oti-
tis media for reporting in a subsequent report. A single dental
examiner (O.K.T.) was trained according to the World Health
Organization diagnostic protocol18 and examined the chil-
dren’s teeth visually using a disposable dental mirror and an
artificial light. Compared with another examiner (P.M.), the
study examiner demonstrated excellent reliability for caries di-
agnosis (interrater correlation coefficient, 1.00 at the prestudy
dental examination and 0.96 at the midstudy examination). The
examiner was always blinded to study group assignment.

PROCEDURES

The enrollment period extended from April 1, 2006, to Au-
gust 31, 2006. After enrollment, children began a 5-week non-
treatment observation period during which no syrup was given
and children were visited by outreach workers at least twice a
week to record loose stools or diarrhea symptoms (which are
the most common adverse effects of consumption of polyol
sweeteners such as xylitol and sorbitol). This was followed by
a 3-week run-in period during which the children were given
1 dose per day of xylitol (2.67 g) for the first week. The dosage
was increased by 1 dose each week to a maximum of 3 doses
per day. This period was to allow the children’s digestive sys-
tems to adjust to the polyol and to minimize unwanted ad-
verse effects. A 4-week washout period followed to ensure that
the xylitol was cleared from the body before initiation of the
syrup randomization. The 12-month syrup randomization pe-
riod began in August 2006, and the last participant completed
follow-up in January 2008. Parents and outreach workers moni-
tored children for adverse effects during all study periods. Loose
stools and diarrhea episodes were recorded by the outreach
workers during home visits.

Syrup doses were prepackaged for distribution in daily bags
(3 doses per bag) labeled with identification numbers and the day
of the week and were placed in larger bags labeled with the week
number (range, 1-52). Workers who were not part of the study
staff packaged the syrups according to a schematic.

Locally hired outreach workers completed training and cer-
tification to conduct study protocols. Outreach workers pro-
vided education about oral health and polyol adverse effects
and trained and coached parents and caretakers in administer-
ing syrup topically to the teeth of children. A ratio of 1 out-
reach worker per 10 to 15 families was maintained through-
out the study. The outreach workers visited participating families
at least twice a week from enrollment through the early part of
the syrup randomization period and then at least once a week
thereafter to encourage adherence and to develop strategies with
families to resolve challenges. Parents kept calendar logs to re-
cord administration of the syrup. Parents were also instructed
to keep all used and unused syrup doses in their prepacked pack-

ages for collection, recording, and proper disposal by the out-
reach workers.

As incentives throughout the study, families received toys
for their children and gift certificates that were good for use at
local grocery stores. The incentives were chosen with advice
from a local advisory committee. Mothers and children were
also given T-shirts with the study logo, and families periodi-
cally received toothpaste and toothbrushes for other members
of the family. Twice during the study, parents and children were
invited to community parties, initially to receive a progress re-
port on the study and then to hear the results.

RANDOMIZATION

At enrollment, subjects were given identification numbers that
had been randomly assigned to study groups by a statistician
using block randomization and the sample function of com-
mercially available statistical software (S-PLUS; Insightful Cor-
poration, Seattle, Washington). Block sizes of 30 and 15 were
used for the Laura district, and block sizes of 36 and 18 were
used for the Delap district. Except for the statistician, all study
team members were blinded until study completion.

STATISTICAL ANALYSIS

We estimated that the rate of decayed cavitated lesions for chil-
dren at 24 months of age was 60% in the control group and
30% in the xylitol-treated groups. Based on 80% power to de-
tect a significant difference (2-sided P=.05) between the xylitol-
treated and control groups, 32 children were required for each
study group. To account for an expected 10% attrition, we
planned to enroll 36 children per group.

Poisson regression analysis was used to compare the num-
bers of decayed teeth among the 3 study groups and included
the natural logarithm of the follow-up time from the baseline
dental examination following the syrup randomization proto-
col until the last recorded follow-up examination as an offset
term. Generalized estimating equations with a robust variance
estimator were used to fit the Poisson regression model to ac-
count for overdispersion owing to multiple teeth per sub-
ject.19,20 Additional Poisson regression analyses were per-
formed that adjusted for study district, age at randomization,
and number of teeth at the last follow-up examination. The pre-
vented fraction (PF) (the proportion of disease occurrence in
a population averted owing to a protective risk factor or a pub-
lic health intervention [where ARR indicates absolute risk re-
duction]) and the number needed to treat (NNT) were calcu-
lated as follows: ARR=control event rate−experimental event
rate. NNT=1/ARR�PF, where PF equals {[(incidence rate of
test group−incidence rate of comparison group)]/incidence rate

Table 2. Ingredients of Xylitol and Sorbitol Topical Oral Syrups

Ingredient Function

Syrup Formulation, % by Weight

Xylitol
(4.00 g/Dose)

Xylitol
(2.67 g/Dose)

Sorbitol
(2.00 g/Dose)

Water, US Pharmacopeia purified 46.90 62.37 69.84
Xylitol Active sweetener 50.00 33.00 0.00
Sorbitol Nonactive sweetener 0.00 0.00 25.00
Sodium carboxymethylcellulose Thickening agent 2.50 4.00 4.50
Sucralose Intense sweetener 0.00 0.28 0.06
Flavor, strawberry Flavor 0.40 0.40 0.40
Color, carmine 50% Color 0.10 0.10 0.10
Methylparaben Preservative 0.10 0.10 0.10
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of test group�100}. Data were analyzed using statistical soft-
ware (SAS version 9.1.3; SAS Institute, Cary, North Carolina).

RESULTS

Of 108 children enrolled (32 in Laura and 76 in
Delap), 8 children dropped out during the observa-
tion, run-in, or washout periods, leaving 100 children
who participated in the syrup randomization protocol.

Of these, 94 had at least 1 follow-up caries assessment
(interim or final examination) and were included in
the final analysis; 84 completed the study (Figure).
Table 3 gives the characteristics of 94 children
included in the final analysis by study group. Subjects
in the Xyl-3� group were about 2 months younger
than subjects in the Xyl-2� and control groups at ini-
tiation of the randomization protocol (P=.002, analy-
sis of variance). The mean syrup exposure time was

Laura to Delap location ratio
children were screened

110 (33:77)

Were assigned to Xyl-2 ×37 (11:26)
Were assigned to Xyl-3 ×36 (11:25)
Were assigned to control35 (10:25)

in Xyl-2 × group35 (11:24) in Xyl-3 × group33 (10:23) in control32 (9:23)

Were ineligible2 (1:1)
Had perforated tympanic
membrane

2 (1:1)

100 Participated in the randomization protocol

108 Were enrolled and assigned identification
numbers

Observation, run-in, and washout periods

Dropped during these periods8 (2:6)
Deceased (washout period)1 (1:0)
Moved off island7 (1:6)

Xyl-2 ×2 (0:2)
Xyl-3 ×3 (1:2)
Control condition2 (0:2)

Dropped6 (2:3)
Moved off island4 (1:3)
Parent stopped giving syrup
and withdrew

2 (1:1)

Dropped5 (1:4)
Moved off island3 (1:2)
Parent stopped giving syrup 
and withdrew

2 (0:2)

Dropped5 (0:5)
Moved off island5 (0:5)
Parent stopped giving syrup
and withdrew

2 (0:2)

Completed the study29 (9:20)
Had at least an interim examination and
were included in final analyses

33 (11:22)

Mean (SD) follow-up, 10.4 (2.5) mo33
Children with tooth decay24.2%

Mean (SD) No. of decayed teeth, 0.6 (1.1) 
Relative risk, 0.30 (95% confidence interval,
   0.13-0.66)

Mean (SD) follow-up, 10.6 (1.9) mo32
Children with tooth decay40.6%

Mean (SD) No. of decayed teeth, 1.0 (1.4) 
Relative risk, 0.50 (95% confidence interval,
   0.26-0.96)

Mean (SD) follow-up, 10.6 (2.1) mo29
Children with tooth decay51.7%

Mean (SD) No. of decayed teeth,1.9 (2.4) 
Relative risk, 1.00 (control)

Completed the study28 (9:19)
Had at least an interim examination and
were included in final analyses

32 (10:22)
Completed the study27 (9:18)
Had at least an interim examination and
were included in final analyses

29 (9:20)

Figure. Enrollment, prerandomization and postrandomization protocols, follow-up, and outcomes in the xylitol pediatric topical oral syrup trial in the Republic of
the Marshall Islands. For an explanation of the groups, see the “Experimental Design” subsection of the “Methods” section.

Table 3. Characteristics of 94 Children Included in the Final Analysisa

Characteristic
Xyl-2� Group

(n=33)
Xyl-3� Group

(n=32)
Control Group

(n=29)
Overall
(N=94)

Ratio of Laura to Delap location 11:22 10:22 9:20 30:64
Female sex, No. (%) 19 (57.6) 18 (56.3) 14 (48.3) 51 (54.3)
Age at randomization, mean (SD), mo 15.9 (2.6) 13.7 (2.4) 15.6 (2.7) 15.0 (2.7)
Follow-up time, mean (SD), mob 10.4 (2.5) 10.6 (1.9) 10.6 (2.1) 10.5 (2.2)

aNinety-four children had at least 1 follow-up examination during the study period and were included in the intent-to-treat analysis. Of these, 84 completed all
follow-up examinations, and 10 dropped out after their interim examination. For an explanation of the groups, see the “Experimental Design” subsection of the
“Methods” section.

bThe syrup randomization follow-up period was 12 months. The mean follow-up time was reduced because 10 children dropped out after their interim
examination.
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similar among the groups (P=.94, analysis of variance).
The syrup compliance rate during the study exceeded
90% for each group based on actual counts of daily con-
sumed and unconsumed syrup doses. Results of peri-
odic syrup microbial testing showed no changes com-
pared with those of initial production testing.

CARIES HYPOTHESIS TEST

Table 4 gives the caries outcomes after exposure to the
intervention for a mean of 10.5 months: 15 of 29 in the
control group (51.7%) vs 13 of 32 children in the Xyl-3�
group (40.6%)and 8 of 33 in the Xyl-2� group (24.2%)
had tooth decay. No teeth were missing or lost to tooth
decay. Compared with the control group, there were sig-
nificantly fewer decayed teeth in the Xyl-2� group (rela-
tive risk, 0.30; 95% confidence interval, 0.13-0.66;
P=.003) and in the Xyl-3� group (relative risk, 0.50; 95%
confidence interval, 0.26-0.96; P=.04). No significant dif-
ference was noted between the 2 xylitol treatment groups
(P=.22). The results after controlling for study site, age
at entry, and the total number of teeth a child had at the
last follow-up examination were similar.

PREVENTED FRACTION AND NNT

The incidence rates (unadjusted model) for decayed pri-
mary teeth were as follows: 2.20 decayed primary teeth
per year for the control group, 0.66 for the Xyl-2� group,
and 1.10 for the Xyl-3� group.

The prevented f rac t ion ranged from 50%
(100%[2.20−1.10]/2.20) for the Xyl-3� group vs the con-
trol group to 70% (100%[2.20−0.66]/2.20) for the Xyl-2�
group vs the control group. The NNT ranged from 10
(1/(51.7%−40.6%) for the Xyl-3� group vs the control
group to 4 (1/(51.7%−24.2%) for the Xyl-2� group vs
the control group.

ADVERSE EFFECTS

The proportions of children who experienced loose stools
or diarrhea during the run-in (10.0%) and washout (8.7%)
periods were less than the proportion during the obser-
vation period (18.5%) immediately after enrollment. Ad-
verse effects such as loose stools or diarrhea during the
syrup randomization period (11.3% overall) occurred at
similar rates across the 3 groups (10.6% for the Xyl-3�
group, 11.7% for the Xyl-2� group, and 11.4% for the
control group) and were similar to those before syrup ran-

domization. The children experienced no serious ad-
verse events during the syrup randomization protocol.

COMMENT

Children with ECC are 3 times more likely than chil-
dren without ECC to develop tooth decay in their per-
manent teeth.21 Childhood tooth decay has a negative
effect on oral health–related quality of life,22 which im-
proves after dental treatment.23,24 Minority group and poor
children in the United States and in US-associated states
and territories in the Pacific region have high rates of ECC,
and access to care is limited and has not improved with
enhanced Medicaid coverage under the Early and Peri-
odic Screening, Diagnostic, and Treatment program.25 In
this study, 51.7% of the control group children experi-
enced tooth decay before their third birthday. This rate
is extraordinary but is consistent with a previous rate re-
ported by Tut and Milgrom.14

Our results suggest that exposure to xylitol (8 g/d) in
a twice-daily topical oral syrup during primary tooth erup-
tion could prevent up to 70% of decayed teeth. Dividing
the 8 g into 3 doses did not increase the effectiveness of
the treatment. These results provide evidence for the first
time (to our knowledge) that xylitol is effective for the
prevention of decay in primary teeth of toddlers.

Some authors recommend that xylitol exposure of 5 to
10 g divided into at least 3 daily periods of consumption
is needed for a therapeutic effect.9,11 A previous study26

evaluated the response of mutans streptococci in plaque
(a surrogate marker for tooth decay) to varying frequen-
cies of xylitol chewing gum consumption for 5 weeks at a
standard daily dose (10.3 g/d) among adults. The study
found a linear reduction in mutans streptococci with in-
creasing frequency (range, 0-5 times per day) of xylitol
chewing gum consumption, but the reduction with twice-
daily chewing did not reach statistical significance.26 Be-
cause of inherent weaknesses, a short follow-up period,
and the use of a surrogate marker for tooth decay, the find-
ings of the study may not withstand comparison with those
of a more rigorous, long, randomized controlled trial using
tooth decay as the end point. Moreover, the acts of chew-
ing and sucking are potent stimulators of salivary flow,
which enhances the clearance of food debris, oral bacte-
ria, and acid-buffering capacity, benefiting the reminer-
alization of enamel and protecting it from tooth decay.17

Chewing gum and lozenges studies in which control sub-
jects also used gum or lozenges may underestimate the re-

Table 4. Percentage With Tooth Decay and Number of Decayed Teeth Among 94 Children Included in the Final Analysis

Groupa
% With

Decayed Teeth
No. of Teeth at the Last

Examination, Mean (SD)
No. of Decayed Teeth,
Mean (SD) [Maximum]

Relative Risk
(95% Confidence Interval)b

Control (n=29) 51.7 17.2 (2.5) 1.9 (2.4) [8] 1 [Reference]
Xyl-2� (n=33) 24.2 17.2 (2.9) 0.6 (1.1) [4] 0.30 (0.13-0.66)
Xyl-3� (n=32) 40.6 16.6 (3.2) 1.0 (1.4) [6] 0.50 (0.26-0.96)

aFor an explanation of the groups, see the “Experimental Design” subsection of the “Methods” section.
bNonadjusted analysis. Generalized estimating equations with a robust variance estimator were used to fit the Poisson regression analysis to account for

overdispersion owing to multiple teeth per subject.
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duction of mutans streptococci and tooth decay by xyli-
tol. Given the absence of potential effects attributable to
chewing or sucking that are inherent in xylitol chewing
gum and lozenges studies, the results herein more accu-
rately reflect the effects of xylitol use. Finally, xylitol ad-
ministered during tooth eruption and colonization is sug-
gested to have maximal protective effects.20

The greater reduction in dental caries seen in the Xyl-2�
group compared with the Xyl-3� group begs the ques-
tion of synergistic effects between xylitol and sorbitol. How-
ever, the observed difference between the 2 study groups
was not statistically significant. Furthermore, a 40-month
chewing gum study27 in Belize did not demonstrate sup-
port for synergistic effects between xylitol and sorbitol. At
similar total daily doses of polyol, a xylitol-only regimen
was most effective in caries reduction, followed by xylitol
plus sorbitol and then by sorbitol alone, compared with a
control group receiving no chewing gum.

The study had a low dropout rate (16 of 100 [16%]),
and parents demonstrated high compliance to the study
protocol and syrup administration. Children tolerated the
polyols daily dose of 6 to 10 g and experienced few and
minor adverse effects of laxation. Adverse effect rates were
comparable between experimental and control groups and
between the run-in and randomized periods. This is in
agreement with a recent study28 finding that xylitol so-
lutions at daily doses of 5 to 7.5 g were well tolerated by
toddlers aged 6 to 36 months.

Concern has been expressed about using sweet sub-
stances for the prevention of ECC. The literature on in-
fant and toddler foods and on taste preference is sparse
but suggests that infants have an innate predilection for
sweet taste.29 However, various experiential factors influ-
ence flavor preferences during childhood.30-32 Consump-
tion of sweet products has been associated with urban-
ization and with lower socioeconomic status.32,33

Nevertheless, there is no published evidence (to our knowl-
edge) that long-term consumption of specific sweet foods
during early childhood increases predilection for sweets
in general as a juvenile or as an adult. Similarly, we are
aware of no published literature about long-term xylitol
exposure and future preference for sweet foods. Xylitol-
based products have been widely available and con-
sumed in Finland and northern Europe for several de-
cades, without reports of undesirable effects in later years.26

Young and colleagues34 argued that a multimodality ap-
proach that includes antimicrobial therapy, profession-
ally administered topical fluoride agents, and fluoridated
water should be used wherever possible for the preven-
tion of tooth decay. The prevented fraction in this study
ranged from 50% to 70% for the xylitol treatment groups.
The NNT ranged from 10 to 4 to prevent a child from de-
veloping tooth decay. These findings provide support for
the use of xylitol syrup along with fluoride drugs, par-
ticularly for high-risk populations. The results also sup-
port the position of the American Academy of Pediatric
Dentistry35 and of a National Institutes of Health consen-
sus statement36 that xylitol is an important tool for the pre-
vention of dental caries. More work is needed to develop
vehicles and strategies for the public health application of
xylitol. In populations with high rates of tooth decay, xy-
litol interventions are likely to be cost-effective.

In conclusion, this study is the first (to our knowl-
edge) to demonstrate that xylitol topical oral syrup
(8 g/d) divided into 2 or 3 doses given during primary tooth
eruption in children aged 15 to 25 months reduces tooth
decay. Furthermore, up to 70% of decayed teeth could be
prevented by xylitol treatment in this setting.
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Call for Papers

The Archives will publish a “rolling theme issue” this year on palliative care,
dying, and bereavement. We are interested in original articles, narrative and
systematic reviews, and commentaries that will add to the scientific knowl-
edge about these topics. Such articles might include observational longitudi-
nal studies such as the effects of loss of a family member on children and ado-
lescents; clinical trials examining specific interventions or evaluating different
systems of delivering palliative, hospice, or bereavement care; and ethical analy-
ses regarding how we decide on and enact the goals and limits of medical therapy.

Our intent is to bring these issues to the forefront of pediatrics and adoles-
cent medicine, just as they are in the minds of those children and families who
are confronted with such loss. We hope the attention of the Archives will ad-
vance science and provide help to the physicians dealing with these issues on
behalf of their patients and families.

This call for papers will be an ongoing one, and we intend to publish ar-
ticles on this topic throughout the year as the manuscripts are submitted and
accepted. For specific guidelines on manuscript preparation and submission,
please consult the author instructions on our Web site at www.archpediatrics
.com. Authors should indicate in their cover letter that the manuscript is to be
considered for this theme.
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