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Sealing pits and fissures of permanent
molars in children and adolescents is
effective in controlling dental caries
A critical summary of Ahovuo-Saloranta A, Forss H, Walsh T, et al. Sealants for preventing dental decay in the permanent
teeth. Cochrane Database Syst Rev. 2013;3:CD001830.
Svetlana Tikhonova, DMD, MSc, PhD
Systematic review conclusion. Sealants to prevent occlusal caries in permanent molars are recommended, but the benefits in
different caries risk populations and types of sealants have yet to be established.
Critical summary assessment. Resin-based sealants in permanent molars reduces risk of experiencing caries up to 48 months
compared with permanent molars without sealants; however, after longer follow-up, the quantity and quality of the evidence is reduced.
Evidence quality rating. Good.
Clinical question. In children
and adolescents with high and low
risk of developing caries, does the
application of different types of
pit-and-fissure sealants in perma-
nent teeth result in caries control
compared with no treatment and
compared by types of material?

Review methods. Two of the
authors independently searched 9
databases including gray literature
for publications from 1946 to Sep-
tember 2012. An additional search
of ongoing trials as well as reference
lists was done. There were no lan-
guage or publication restrictions.
The included randomized or quasi-
randomized controlled trials were
of at least 12 months duration to
compare sealants for preventing
caries of occlusal or approximal sur-
faces of premolars or molars. The
comparison group was children and
adolescents under age 20 years who
did not receive sealants of any type.
The specific outcome measure was
the incidence of occlusal caries
reaching the dentin of permanent
molars. The quality of the evidence
was assessed using Grading of Rec-
ommendations Assessment, Devel-
opment and Evaluation (GRADE)
methods. If clarification of the studies
was needed, the reviewers contacted
the authors. The meta-analyses were
conducted, and the incidence of
dental caries was expressed in odds
ratio (OR) for the meta-analysis or
mean difference.

Main results. Thirty-four trials
were included, but only 12 trials eval-
uated the effects of sealants compared
with no sealants (2,575 participants);
21 trials evaluated 1 type of sealant
compared with another (3,202 par-
ticipants); and 1 trial evaluated 2
different types of sealant and no
sealants (752 participants). The auto-
polymerized resin-based and visible-
light–polymerized resin-based
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sealant materials were mainly used
in the included trials. Trials rarely
reported exposure to fluoride of the
participants or the baseline caries
prevalence. Six trials were deemed at
low risk of bias and, therefore, were
used in the meta-analysis to compare
controls without sealants with those
with resin-based sealants. The results
of this meta-analysis showed that
resin-based sealants prevented caries
in permanent first molars in children
aged 5 to 10 years: at 2 years of follow-
up, OR ¼ 0.12 (95% confidence in-
terval [CI], 0.07-0.19). Assuming
that 40% of the control tooth sur-
faces were decayed during 2 years
of follow-up (400 carious teeth per
1,000), then applying a resin-based
sealant will reduce the proportion
of the carious surfaces to 6.25%
(95% CI, 3.84-9.63%); assuming that
70% of the control tooth surfaces
were decayed (700 carious teeth per
1,000), then applying a resin-based
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sealant will reduce the proportion
of the carious surfaces to 18.92%
(95% CI, 12.28-27.18%). This caries-
preventive effect was maintained at
longer follow-up but both the quality
and quantity of the evidence was
reduced. The average percentage of
sealant loss increased with time: 19%,
29%, 33%, and 41% for 12, 24, 36, and
48 months, respectively. There was
insufficient evidence (only 1 study
with unclear risk of bias) to make any
conclusions whether glass ionomer
sealants prevent caries comparedwith
no sealants at 24-month follow-up.
Several different comparisons were
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made according to type of sealant,
outcome measure, and duration of
follow-up. The relative effectiveness
of different types of sealants in this
review remained inconclusive be-
cause of unclear study settings, lack
of information on caries prevalence
and caries risk of the study popula-
tion, and different baseline conditions
of sealed surfaces. Therefore, the au-
thors did not feel they had ade-
quate data to make the necessary
comparisons.

Conclusions. Sealing the perma-
nent molars of children and adoles-
cents reduces caries up to 48 months
e 2015
when compared with permanent
molars without sealants; after lon-
ger follow-up, the evidence is weak.
The relative effectiveness of differ-
ent types of sealants has yet to be
established.

Funding was provided by the National
Institute for Health and Welfare, Tampere,
Finland; The Manchester, Academic Health Sci-
ence Centre, Manchester, United Kingdom; the
National Institute for Health Research Man-
chester Biomedical Research Centre, Manchester,
United Kingdom; Centers for Disease Control
and Prevention, Atlanta, GA; Cochrane Oral
Health Group Global Alliance, Manchester,
United Kingdom; and National Institute for
Health Research, London, United Kingdom.
COMMENTARY
Importance and context. Numerous studies

have reported pit-and-fissure sealants as an effective
approach for preventing and controlling caries lesions
in children.1,2 Strong evidence on effectiveness of
different types of sealants in different caries pre-
valence populations is needed.

Strengths and weaknesses of the systematic
review. This Cochrane review (2013) is the most recent
and updated version of the earlier reviews (1999, 2004,
and 2008). A broad search of the literature with no
language or publication restrictions was done in
duplicate. Included and excluded studies were pro-
vided, and reasons for exclusion were indicated. Only
studies with full-text reports were considered. The
scientific quality of the included studies was evaluated.
The homogeneity assessment was conducted for
combining the studies and clinical appropriateness of
combining studies was taken into consideration.
Because of heterogeneity of the comparisons, the
random effects model was used for the meta-analysis.
The sensitivity analyses were performed to evaluate the
effect of the risk of bias grading on the results. The
likelihood of publication bias was assessed but not
presented in graphs or statistical tests. The conflict of
interest was stated. The studies with both sealant
application methods (direct and after tooth surface
preparation) were included.

Strengths and weaknesses of the evidence.
The strength of this systematic review is based on in-
clusion of randomized or quasirandomized clinical
trials with 85% of studies comparing sealant versus
no treatment with appropriate random sequence gen-
eration and allocation concealment.Masking of outcome

examiners was reported. The attrition bias for the studies
comparing sealant versus no treatment were low for
12- and 24-month follow-up, and they were increasing at
36months follow-up and higher. Seventy-seven percent
of studies comparing sealants versus no treatment had
low risk of bias for cointerventions. The retention of
resin-based sealants when compared with a control
without sealants at 12- and 24-month follow-up was
good. Weaknesses included the baseline caries preva-
lence being reported in only 2 studies comparing sealants
versus no treatment. Background exposure to fluoride
was rarely reported. The indications for sealant place-
ment were not clear because of the diversity in outcome
measures and follow-up times between the studies. In
some studies, there was a lack of information on diag-
nostic method used and its reliability assessment. Only
2 studies reported adverse effect of sealants.

Implications for dental practice. Application of
resin-based pit-and-fissure sealants in permanent teeth
in children and adolescents has clinical importance
because it facilitates the control of the caries process
and prevents further involvement on the tooth in re-
restoration cycle. Because of lack of the data on caries
risk status of children in this systematic review, the
relative effectiveness of sealants in different caries risk
groups remains a very important issue to be deter-
mined. With the slowing caries rate in children, there
are contemporary concerns about the need to seal teeth
in low-risk populations. n
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These summaries, published under the auspices of the American Dental
Association Center for Evidence-Based Dentistry, are prepared by practi-
tioners trained in critical appraisal of published systematic reviews who
work under the mentorship of experts. The summaries are not intended to,
and do not, express, imply, or summarize standards of care, but rather
provide a concise reference for dentists to aid inunderstanding andapplying

For more information on the evidence quality rating provided above
and additional critical summaries, please visit http://ebd.ada.org.
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