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Abstract
Purpose: This pilot study evaluated the acceptance and com-

pliance of a xylitol chewing gum regimen by both children and
classroom teachers in a Head Start program.

Methods: Thirty-five children chewed 100% xylitol gum
(XyliFresh100%, Leaf, Inc., 500 Field Dr., Lake Forest, IL 60045
U.S.A.) three times a day over a three week period. Children’s
acceptance was evaluated using a picture selection test. Teachers’
acceptance was evaluated using a questionnaire. The children’s and
teachers’ compliance was evaluated using a daily checklist that was
completed by each teacher.

Results: Positive ratings were given for xylitol gum chewing
(94%) and for taste (86%). Children’s acceptance and compli-
ance for chewing was excellent. Children chewed the gum at
designated times and none of the children swallowed the gum.
Teachers’ acceptance of the chewing program was low. Three out
of five participating teachers thought the gum chewing disturbed
the classroom routine and four were not willing to participate in
the program next year. Teachers’ compliance was good and they
followed the instructions during a three-week period.

Conclusions: This study supports the suggestion that chewing
xylitol gum is well accepted by children. Collaboration and edu-
cation is essential to motivate teachers to adopt and supervise
school-based prevention programs. (Pediatr Dent 23:71-74, 2001)

Despite the evidence of a decline in the incidence of
dental caries in the United States over the past several
decades, the condition remains a significant problem

for the nation’s poor children.1 Unfortunately, groups at the
highest risk for disease–the poor and minorities–have the low-
est rates of dental visits.1 The prevention of caries is less effective
in the primary dentition and a larger portion of caries goes
untreated in children living below the property level.2 Study
of Head Start participants in North Central Florida indicated
that indigent children experience significant dental caries, have
low availability of fluoride and have limited access to dental
care.3

Numerous field studies have shown that chewing xylitol
gum reduces the incidence of dental caries.4-12 These types of
studies are usually conducted within elementary school-systems,
as they are well organized and may have existing prevention
programs, such as fluoride rinsing,4-7, 12 The acceptance and
compliance issues of xylitol gum programs by children and by

supervisors have not been presented thoroughly in these stud-
ies. In two studies, a dietary questionnaire was used to follow
the consumption of xylitol containing products to determine
compliance, but the details were not described.7, 13 In other
studies, compliance has been assumed, since teachers and par-
ents supervised the use of the gum.4-12 According to authors in
a study by Isokangas et al.,70 a dental nurse controlled and reg-
istered the compliance at the schools. Kandelman and Gagnon5

used a questionnaire to evaluate the side effects of chewing
xylitol gum. Makinen et al.10 did not report the details of ac-
ceptance or compliance of chewing in a study, which evaluated
the effect of polyol chewing gums especially on the primary
dentition in six-year-old preschool children.

The purpose of this pilot study was to evaluate the accep-
tance and compliance of the xylitol chewing gum program by
children and teachers during schooldays in Head Start pre-
school classes over a three-week period.

Methods
Children in the Head Start program in Starke, Florida, were
invited to participate in this study. Sixty-one healthy children
(32 female, 29 male) between three and five years of age with
parental consent were randomly assigned to a xylitol and a no-
gum group. The children represented a racial mixture of black
(78%), white (19%), and Hispanics (4%). The procedures,
possible discomforts or risks, as well as possible benefits were
explained fully to the parents, and their informed consent was
obtained prior to investigation. The research protocol and in-
formed consent forms were reviewed and approved by the
University of Florida Health Science Center Institutional Re-
view Board (IRB) Involving Human Subjects.

Thirty-five children from five different classes chewed the
xylitol gum (XyliFresh 100%, Leaf, Inc., 500 Field Dr., Lake
Forest, IL 60045 U.S.A.) three times a day for a three-week
period during schooldays. Detailed instructions for adminis-
tering and monitoring the gum were distributed to teachers.
Teachers delivered one pellet of gum to each study participant
after breakfast (8 a.m.), lunch (11 a.m.), and snack (1 p.m.).
Children were gathered around a large table for the chewing
period. Children were not allowed to jump or play during the
chewing period, which lasted for five minutes and was super-
vised by a teacher. Children who did not chew the gum were
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involved in other activities during the chewing period. The
teacher collected and disposed of the used gum.

Teachers’ attitudes toward the trial were measured using a
questionnaire. The questionnaire consisted of six closed-ended
questions regarding their attitude towards the chewing program
and their opinion of children’s acceptance (Table 1). Teachers
were able to choose a possible response as “yes,” “ I am not
sure,” or “no”.  Teachers followed their delivery and guidance
of gum chewing by using a daily checklist. They reported any
events concerning the usage of gum, for example if a child re-
fused or was not able to chew the gum. Children’s acceptance
was measured at the end of the three-week chewing period by
use of a picture selection test. Children could choose the car-
toon face best representing their subjective response toward the
xylitol gum use; a smile (like), a frown (dislike), or a neutral
expression (Fig 1).

Results
Five teachers participated in the study. Teachers’ attitudes to-
ward the chewing program are shown in Table 1. All five
teachers answered that children enjoyed chewing the gum, the
chewing program was fully explained and delivery of the gum
was timely. Two teachers thought chewing did not disturb the
classroom routine and three thought it was disturbing. Four
out of five teachers were not willing to participate in the xyli-
tol program next year. Three teachers thought children would
not want to participate in the program next year, and two teach-
ers thought they would.

 Children’s acceptance is shown in Table 2. Chewing of the
gum was accepted by 94% of the children, and 86% accepted
the taste of the gum. Only two of 35 children did not like the
chewing, but they accepted the taste.  Five of 35 children did
not like the taste, but they accepted the chewing.

Teachers reported the chewing in a daily checklist. Classes
chewed the gum at all designated times over the three-week pe-
riod. Each child chewed the gum for approximately five
minutes during the chewing periods and none of the children
swallowed the gum.

Discussion
The study found that xylitol chewing gum is well accepted by
children between the ages of 3-5 years. The picture selection
test employed has been used in measuring children’s food pref-
erences.15 It has been shown to be both reliable and valid.16, 17

The compliance of chewing was also excellent. No study par-
ticipants discontinued chewing and there were no reports of
refusal to chew for any of the time periods. In the study of Uhari
et al.,18 3- to 5-year old Finnish children in day care nurseries
chewed the xylitol gum for two months. Only seven out 179
dropped out from the study, because they did not want to con-
tinue the chewing. Although the results in the current study
suggest that children would chew xylitol gum if given to them,
it is possible that children would not like to chew xylitol gum
for longer periods of time. Future studies are needed to deter-
mine the long-term acceptance in this population.

Teachers’ acceptance toward the gum program was low.
There are several potential reasons for the low acceptance. First,
children who did not chew xylitol gum were in the same class
with children chewing the gum and they had other activities
during the chewing period, which may have required extra ef-
fort to control the class. In a study by Kandelman and Gagnon,6

during the second year of the program two out of 13 schools
stopped their participation because some teachers had difficul-
ties continuing to integrate this additional workload into their
daily activities. Secondly, since chewing the gum has not been
accepted behavior in a school environment and teachers in this
study were introducing the gum at the first time, it might have
generated an extra stress for the teachers. However, even 3-year-
old children can quickly learn the technique of chewing without
swallowing the gum.18 It is likely that, after a limited orienta-
tion period, children do not need close chewing supervision.
Deep-rooted attitudinal relations may also have effected the ac-
ceptance. The chewing gum program was originally planned
to include another school, but the proposal was turned down
due to the determination that chewing the gum is not devel-
opmentally appropriate for 3- to 4-year-old children. This
attitude prevailed in spite of introducing literature on the suc-
cess of xylitol programs in other studies.

N

Program was clearly explained 5

Delivery of gum was timely 5

Children enjoyed chewing the gum 5

Chewing disturbed the classroom routine
- Yes 1
- Sometimes 2
- No 2

Want to participate in the xylitol program in next year
- Yes 1
- Not so sure 4

Children in the class want to participate in next year
 - Yes 2
- Not so sure 2
- No 1

Table 1. Teachers’ Attitudes toward
Chewing Program

Fig 1.  A picture selection test.
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Teachers’ compliance was good and they delivered the
gum and followed the daily checklist as instructed. This
pilot study was implemented to collect the preliminary
data of the possible success of the preventive xylitol chew-
ing gum program. Thus, the chewing period was only
three weeks. The long-term compliance of teachers needs
to be determined in further studies.

Makinen et al..10 confirmed that positive results of the
xylitol gum program were obtained in a situation where
considerable efforts were made to maintain the interests of the
subjects, school personnel, and parents.  Nordblad et al.19 or-
ganized a “smart habit” campaign, which was aimed to increase
consumption of xylitol chewing gum in 13-year-old school
children. The campaign was conducted in elementary schools
in the form of a quiz and a lesson related to xylitol. An increase
in the daily use of the xylitol gum and knowledge of beneficial
properties of xylitol was achieved by the campaign and oral
health was positively promoted. Motivation, support, and edu-
cation are the key factors in the school-based prevention
programs and need to be emphasized in the future programs.
Collaboration with other institutions, such as health depart-
ments, might also increase the acceptance toward the chewing
gum program.

The expected daily consumption level of xylitol in the cur-
rent study was around 4.05g (3 times X 1.35g). According to
Akerblom,20 children can tolerate daily doses up to 45g. In the
study by Kandelman et al.,6 the daily consumption was 3.4g
(65% xylitol) and children did not report any side effects. Also,
in other studies where products contained much higher quan-
tities of xylitol, no apparent side effects were reported.4-6,21 In
this short-term study children tolerated gum usage well with-
out reported side effects, which is consistent with the other
studies. Chewing was performed safely, since children were
gathered around a large table and teachers supervised the chew-
ing.  In a study by Uhari et al.,18 3- to 5-year-old children
attending day care nurseries chewed xylitol gum and there was
no reported gum swallowing. Only one out of 179 child had
abdominal discomfort. Our conclusion is that even 3- to 5-year-
old preschool children can chew xylitol gum safely under
supervision.

The oral biologic effects of xylitol support the suggestion
that the use of the xylitol gum can be considered a valuable
tool in caries prevention. Studies by Uhari et al.18,22 have sug-
gested that xylitol is also effective in preventing acute otitis
media and reducing the antibiotic use. Chewing gum as a ve-
hicle for delivering other therapeutic products to reduce caries,
such as urea and fluoride, have also been used.23 F-containing
chewing gums have been found to give similar salivary F con-
centrations as other F sources, such as dentifrices, tablets and
mouth rinses.24,25

Habitual chewing of xylitol gum may have a long-term pre-
ventive effect by reducing the caries risk for several years after
habitual chewing has ended.26 In a study by Hujoel et al.,26 six
year old children chewed xylitol gum for two years. Five years
after the program ended, it was found that xylitol gum had a
long-term preventive effect and for the effect to be maximized,
habitual chewing should be started at least one year before per-
manent teeth erupt. Thus, chewing xylitol gum during
preschool and early elementary school years may be more
important than regular chewing during later school years.

Also, xylitol studies have shown that even if children did not
chew during the holidays, the caries preventive effect was sig-
nificant.4-12

The use of xylitol in the prevention of dental caries is widely
accepted in Scandinavia and there are day care nurseries where
xylitol chewing gums are given regularly after each meal.22 The
current study is the first to investigate xylitol gum for school-
based activities such as Head Start programs in United States.
Since very young children from low-income and disadvantaged
populations in the United States are entitled to enroll in the
preschool Head Start programs, caries prevention programs
using the xylitol gums in this type of well-regulated institutional
program are very attractive. A xylitol chewing gum program
may provide an additional method to be used in situations
where other prevention methods are difficult to implement.
Also, it provides an easy and inexpensive distribution mecha-
nism, since no specific equipment, health care facilities, or
personnel are needed. Furthermore, through the xylitol pro-
gram, it is possible to educate and motivate children, parents,
and school personnel to promote oral health practices at school.
The systematic use of xylitol can help children to become con-
scious of their own health and of ways to improve it. However,
it is important to note that chewing the gum can never replace
the sound oral hygiene practices of brushing with fluoride
toothpaste and flossing.

Xylitol-based interventions for dentistry have not been
readily adopted in the United States. Research has concentrated
mainly on the preventive effect of fluorides and has not focused
on xylitol as a potential preventive agent. This may be because
studies demonstrating the efficacy of xylitol as a caries-preven-
tive agent have used a chewing gum as its mode of delivery and
the use of a chewing gum in schools in the United States is not
typically acceptable. If xylitol use is adopted in schools, it of-
fers an efficacious and cost-effective prevention strategy, which
may greatly improve the quality of oral health for young chil-
dren. However, further studies are needed to evaluate the
long-term acceptance, compliance, and efficacy of chewing in
a school class environment.

Conclusions
1. There was excellent acceptance of daily xylitol gum chew-

ing by children enrolled in the Head Start program.
2. There was poor acceptance of the xylitol chewing gum

program by the Head Start teachers.
3. Collaboration and education to motivate teachers is essen-

tial for successful prevention programs in schools.
4. Further studies are needed to evaluate the acceptance, com-

pliance, and efficacy of the long-term use of the gum in
preschool children in the United States.

We thank the staff of the Head Start school for their assistance.
Thanks also are extended to Hershey Foods Corporation for providing
the chewing gums.

Good OK Bad % Accepted
(Good+Ok/all)

Chewing 28  5  2  94

Taste 22  8  5  86

Table 2.  Acceptance of Xylitol Gum by Children. N=35
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