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A substantial caries-inhibiting effect of
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Question: In children under 16 is fluoride varnish effective in preventing caries?

Objective To determine the effectiveness and safety of fluoride
varnishes in the prevention of dental caries in children and to
examine factors potentially modifying their effect.

Data sources The reviewers attempted to identify all relevant
studies irrespective of language, from 1965 onwards. Multiple
electronic database were searched together with reference lists of
articles, prospective hand searches of the journals identified as
publishing the most eligible trials, and searches for selected authors
and manufacturers.

Study selection Randomised or quasi-randomised controlled trials
were included if they had blind outcome assessment and compared
fluoride varnish with placebo or no treatment in children up to 16
years old for at least 1 year. The main outcome was caries increment
measured by the change in decayed, missing and filled tooth surfaces
(DMFS).

Data extraction and synthesis Inclusion decisions, quality
assessment and data extraction were duplicated in a random sample
of one third of studies, and consensus was achieved by discussion
with a third party. Study authors were contacted for missing data.
The primary measure of effect was the prevented fraction (PF), that
is, the difference in caries increments between the treatment and
control groups expressed as a proportion of the increment in the
control group. Random effects meta-analyses were performed where
data could be pooled. Potential sources of heterogeneity were
examined in random-effects meta-regression analyses.

Results Nine studies were included, involving 2709 children. Seven
contributed data for the main meta-analysis. There was substantial
heterogeneity. The estimated pooled prevented fraction for
permanent teeth was 46% (95% CI 30±63) and 33% (95% CI 19±48)
for deciduous teeth. No significant association between estimates of
dfs, DMFS, PF and baseline caries severity or background exposure to

fluorides was found in meta-regression, and a funnel plot of the seven
studies indicated no relationship between PF and study precision. In
both methods, power is limited when only a few trials are included.

Conclusions The review suggests a substantial caries-inhibiting
effect of fluoride varnish in both the permanent and the deciduous
dentitions based largely on trials that had no treatment controls.
There is little information concerning acceptability of treatment or
possible side-effects in the trials included. Given the relatively poor
quality of most of the studies and the wide confidence intervals
around the estimates of effect, there remains a need for further trials
of high quality that include assessment of potential adverse effects.
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Commentary
Fluoride varnishes have been used for
prevention of dental caries for more
than 3 decades, and over this time a
considerable literature supporting their
effectiveness has appeared. Three pre-
vious meta-analyses have concluded
that there is evidence for the effective-
ness of fluoride varnishes in preventing
dental caries.1±3 This recently published
Cochrane review reaches a similar

conclusion, although it was unable to
satisfactorily achieve its other objec-
tives, ie, determining the safety of
fluoride varnishes and examining
whether the preventive effects of fluor-
ide varnishes are influenced by the level
of caries severity or background ex-
posure to fluoride.

The review has been thoroughly and
carefully performed. Three principal
exclusion criteria served to eliminate

the majority of 42 identified studies of
effectiveness of fluoride gels. These
criteria were split mouth, or within-
subject control designs; absence of
randomised or quasi-randomised allo-
cation to treatment; and absence of
blind outcome assessment. Seven stu-
dies contributed data for the effective-
ness estimate for permanent teeth, and
three for primary teeth. Both effective-
ness estimates were positive and statis-

Table 1 Numbers needed to treat (NNT)

Caries increment

dfs/year DMFS/year NNT (95% CI)

Deciduous teeth
0.82 3.7 (2.5±6.4)
1.90 1.6 (1.1±2.8)

Permanent teeth
0.67 3.2 (2.4±5.0)
1.60 1.4 (1.0±2.0)

CI, confidence interval.
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tically significant, echoing the findings
of two of the previous reviews for
permanent teeth.1,2 The conclusion that
fluoride varnish is effective for caries
prevention in primary teeth is unique:
such a conclusion has not been ad-
vanced previously. The review conveys
these findings tentatively, stressing the
poor quality of most of the included
studies, the small number of these
studies, and the wide confidence inter-
vals around the effect estimates.

The inability of the review to com-
pletely achieve its other objectives is
disappointing because safety issues and
the differential effectiveness of
varnishes Ð given differences in caries
incidence rates and fluoride expo-
sures Ð should be important determi-
nants in both programme decisions and
individual clinical decisions regarding
their use. The review states that for
permanent teeth, no significant rela-
tionship was found between the PF and
either baseline caries level or fluorida-
tion exposure, but pointed out also that
the power to detect such effects was low.
It is equally disappointing to realise
that, of the 10 studies of fluoride
varnish in children and adolescents
published since 1990 identified in this
review, six had to be excluded because
of problems with randomisation or
assessment blinding. With the increas-
ing interest in evidence-based dentistry
over the past decade, one would have
hoped that more attention had been
given to controlling threats to the
internal validity of the clinical trials
that comprise that evidence.

This Cochrane review of the effective-
ness of fluoride varnish for the preven-
tion of dental caries in children and
adolescents is one of a series of
systematic reviews of topical fluoride
interventions performed by the same
group of researchers. The first in the
series focused on the effectiveness of
fluoride gels.4 It reported a pooled PF
on permanent tooth surfaces of 28%
based on a total of 23 studies, and 21%
based on 14 placebo-controlled studies.
A significant difference in effect-esti-
mates by type of control group was not
seen in the varnish studies, although the

authors decided not to present the
results of that analysis for undisclosed
reasons. It would seem important to do
so, if only to invigorate the discussion of
the influence of study methods on effect
estimates.

The appearance of this Cochrane
review raises an issue regarding dis-
semination of results. This is a tech-
nical report, and both its structure and
prose may be rather impenetrable to
the practicing clinician. This may not
be a problem, however, since the
probability of a clinician encountering
one of these reports is remote; their
distribution is restricted by subscrip-
tion. To date, no paper describing
either this review or the first in the
series has appeared in the periodic
literature. Thus, it is likely that
clinicians either will not hear of the
review or will see only a brief sum-
mary of the results. Such a condensa-
tion will not convey essential
information such as the small number
of studies included, the review's tenta-
tiveness in presenting the effect esti-
mates, or the concern expressed in the
review about the absence of data with
which to examine safety and effect
modification. Recently, Cochrane re-
views began to be included in MED-
LINE, but a more comprehensive
approach to information transfer is
needed.

The same research group used essen-
tially identical approaches to produce
both the reviews of fluoride gels and
varnishes. The difference in effect-
estimates for these two preventive
methods based on all included studies
(28% for gels and 46% for varnishes),
suggests that varnishes may be super-
ior, although the width of associated
confidence intervals indicates that, if
tested, this difference would not be
statistically significant. The most re-
cent of the other three meta-analyses of
fluoride varnishes used a different, and
in some respects still more stringent set
of inclusion criteria, which resulted in
the analysis of only three studies.3 All
three of these studies were compar-
isons of fluoride varnishes with fort-
nightly fluoride rinses. Again, the

fluoride varnish outperformed the
rinse, but the results were not statisti-
cally significant. Although far from
convincing, these results certainly sug-
gest that there is a need for additional
studies to determine whether fluoride
varnishes are more effective in caries
prevention than fluoride gels or rinses.
If such an advantage is seen, a stronger
case for adoption of varnish over rinses
and gels exists. Varnishes are already
perceived to present some empirical
advantages as a preventive interven-
tion. Arguably, varnishes lead to less
fluoride ingestion, which may be of
importance in young children and
other vulnerable populations.3,5 They
are certainly less prone to protocol
modification (reduction in application
time to 1 min) by practitioners, a
current problem in the US with
unknown implications for effective-
ness.6 Finally, patient acceptance is
reportedly greater by adults.7
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