Zurich Open Repository and
Archive
University of Zurich
Main Library
Strickhofstrasse 39
CH-8057 Zurich
www.zora.uzh.ch
Year: 2017

Performance of pit and fissure sealants according to tooth characteristics: A
systematic review and meta-analysis
Papageorgiou, Spyridon N ; Dimitraki, Dionysia ; Kotsanos, Nikolaos ; Bekes, Katrin ; van Waes,
Hubertus

Abstract: OBJECTIVE: Aim of this systematic review was to assess the clinical performance of sealants
on various teeth in an evidence-based manner. SOURCES: Five databases were searched from inception
to February 2017. DATA: Randomized clinical studies on humans. METHODS: After duplicate study
selection, data extraction, and risk of bias assessment according to the Cochrane guidelines, PauleMandel random-effects meta-analyses of Relative Risks (RRs) and their 95% confidence intervals (CIs)
were calculated. RESULTS: A total of 16 randomized clinical trials with 2778 patients (male/female
49.1%/50.9%) and an average age of 8.4 years were included. No significant difference in either caries
incidence of sealed teeth or sealant retention could be found according to (i) mouth side (right versus
left), (ii) jaw (upper versus lower), (iii) and tooth type (1st permanent molar versus 2nd permanent
molar/1st permanent molar versus 2nd deciduous molar/1st deciduous molar versus 2nd deciduous molar),
based on evidence of very low to low quality. On the other side, compared to 1st permanent molars,
sealed premolars were significantly less likely to develop caries (3 trials; RR=0.12; 95% CI=0.03 to 0.44;
P=0.001) and less likely to experience loss of the sealant (5 trials; RR=0.33; 95% CI=0.20 to 0.54;
P=0.001), both based on low to moderate quality evidence. CONCLUSIONS: The performance of pit
and fissure sealants does not seem to be negatively affected by mouth side, jaw, and tooth type, apart
from the exception of a favorable retention on premolars. CLINICAL SIGNIFICANCE: Based on existing
evidence, pit and fissure sealants can be effectively applied on any deciduous or permanent posterior teeth
without adverse effects on their clinical performance.
DOI: https://doi.org/10.1016/j.jdent.2017.08.004

Posted at the Zurich Open Repository and Archive, University of Zurich
ZORA URL: https://doi.org/10.5167/uzh-149321
Journal Article
Accepted Version

The following work is licensed under a Creative Commons: Attribution-NonCommercial-NoDerivatives
4.0 International (CC BY-NC-ND 4.0) License.
Originally published at:
Papageorgiou, Spyridon N; Dimitraki, Dionysia; Kotsanos, Nikolaos; Bekes, Katrin; van Waes, Hubertus
(2017). Performance of pit and fissure sealants according to tooth characteristics: A systematic review
and meta-analysis. Journal of Dentistry, 66:8-17.

DOI: https://doi.org/10.1016/j.jdent.2017.08.004

2

TITLE PAGE
Performance of pit and fissure sealants according to tooth characteristics: a systematic review
and meta-analysis

Spyridon N. Papageorgiou1, Dionysia Dimitraki2, Nikolaos Kotsanos2, Katrin Bekes3, Hubertus van Waes1

1

Clinic of Orthodontics and Pediatric Dentistry, Center of Dental Medicine, University of Zurich, Zurich 8032,

Switzerland
2

Department of Paediatric Dentistry, Aristotle University of Thessaloniki, Thessaloniki 54124, Greece

3

Department of Paediatric Dentistry, Medical University Vienna, School of Dentistry, Vienna 1090, Austria

Running title: Sealants and tooth characteristics

*Correspondence author at: Clinic of Orthodontics and Pediatric Dentistry, Center of Dental Medicine, University of
Zurich, Plattenstrasse 11, Zurich 8032, Switzerland; Tel: (+41) 44 634 32 87; Fax: (+41) 44 634 43 35; E-mail:
snpapage@gmail.com (all data can be published).

Abstract word count: 248/250
Total word count: 4166
Total number of tables/figures: 6
Number of references: 39

Keywords: dental sealants; caries; treatment effectiveness; randomized clinical trial; systematic review; metaanalysis

Registration: PROSPERO (CRD42017058510)
Funding: None.
Conflict of interest: None.
Registration: None.

1

Performance of pit and fissure sealants according to tooth characteristics: a systematic review
and meta-analysis

ABSTRACT
Objective: Aim of this systematic review was to assess the clinical performance of sealants on various teeth in an
evidence-based manner.
Sources: Five databases were searched from inception to February 2017.
Data: Randomized clinical studies on humans.
Methods: After duplicate study selection, data extraction, and risk of bias assessment according to the Cochrane
guidelines, Paule-Mandel random-effects meta-analyses of Relative Risks (RRs) and their 95% confidence intervals
(CIs) were calculated.
Results: A total of 16 randomized clinical trials with 2778 patients (male/female 49.1%/50.9%) and an average age
of 8.4 years were included. No significant difference in either caries incidence of sealed teeth or sealant retention
could be found according to (i) mouth side (right versus left), (ii) jaw (upper versus lower), (iii) and tooth type (1 st
permanent molar versus 2nd permanent molar/ 1st permanent molar versus 2nd deciduous molar/ 1st deciduous
molar versus 2nd deciduous molar), based on evidence of very low to low quality. On the other side, compared to 1st
permanent molars, sealed premolars were significantly less likely to develop caries (3 trials; RR = 0.12; 95% CI =
0.03 to 0.44; P = 0.001) and less likely to experience loss of the sealant (5 trials; RR = 0.33; 95% CI = 0.20 to 0.54; P =
0.001), both based on low to moderate quality evidence.
Conclusions: The performance of pit and fissure sealants does not seem to be negatively affected by mouth side,
jaw, and tooth type, apart from the exception of a favorable retention on premolars.
Registration: CRD42017058510
Clinical Significance: Based on existing evidence, pit and fissure sealants can be effectively applied on any
deciduous or permanent posterior teeth without adverse effects on their clinical performance.
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BLINDED MANUSCRIPT
1. Introduction
1.1. Background
Dental caries remains the most common chronic disease amongst all oral conditions [1] with prevalence of
untreated caries or caries experience ranging between 21% (children 6 - 11 years old), 58% (adolescents 12 - 19
years old), and 91% (adults older than 20 years old) [2,3], and differences according to geographic region [4] and
family income [5].
Dental caries manifests itself as a continuous range of disease with increasing severity and tooth
destruction, varying from subclinical changes to lesions with dentinal involvement [7,8]. Although the initial caries
stages lack clear symptoms, this is not the case when lesions progress into dentine [9]. Dental caries can result in
aesthetic, functional, or psychosocial complaints in a child’s daily routine that ultimately affect their quality of life,
including chewing and speech impairment, school absenteeism, decline in school performance, trouble sleeping,
irritability, and refraining from smiling or speaking [10-13], while it is the primary cause of oral pain and tooth loss
[9].
Overall, about half of all carious lesions are found in the pits and fissures of permanent posterior teeth [6],
although caries is not confined solely to permanent teeth. This has to do with the direct influence of internal
morphology of the interlobal groove-fossa system and caries progression [14], due to the easier bacterial
accumulation, qualitative differences of pit-and-fissure plaque with smooth-surface plaque, and difficulty of plaque
removal from the occlusal surfaces [8,15]. Additionally, fluoride is less effective at preventing caries in these
secluded tooth surfaces than at smooth surfaces [16], due to the anatomical particularities of the former.
The procedure of ‘sealing’ the pits and fissures of teeth was introduced in the 1960s to protect the tooth
from caries and includes the placement of a liquid material onto the occlusal surface (i.e. pits and fissures) of
posterior teeth, thereby forming a layer that is bonded micromechanically and acts mainly as a barrier against acids
and the subsequent mineral loss from within the tooth [17]. Pit-and-fissure sealants can be placed on either cariesfree posterior teeth to prevent pit-and-fissure caries or on teeth with incipient caries lesions to prevent their
progression to definitive caries [17]. There is a vast wealth of available clinical evidence about the effects of dental
sealants. Recent systematic reviews and meta-analyses of randomized clinical trials concluded that pit and fissure
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sealants are effective and safe to prevent or arrest the progression of non-cavitated carious lesions compared with
a control without sealants [19,20] and have a caries-preventive effect equal [21] or better [20,22] than fluoride
varnishes. Additionally, the use of adhesive systems beneath pit-and-fissure sealants has been reported to increase
the sealant’s retention, with conventional etch-and-rinse systems being preferable to self-etching systems [18].
Finally, further uses of dental sealants include sealing palatal surfaces of anterior teeth to protect against erosive
tooth wear [23], sealing anomalous dental morphologies like talon cusps or hypomineralizations [24,25], or sealing
smooth enamel surfaces to protect against caries during orthodontic treatment [26], but these fall out of the scope
of the present review.

1.2. Rationale
Although the overall efficacy of dental sealants has long been documented in randomized clinical trials and
systematic reviews thereof [19,20,22], it remains unclear whether the clinical performance of sealants is affected
by the various tooth types. The most recent evidence-based clinical practice guideline for the use of pit-and-fissure
sealants published by the American Dental Association and the American Academy of Pediatric Dentistry in 2016
[27] recommended the use of sealants compared with nonuse in primary and permanent molars with both sound
occlusal surfaces and non-cavitated occlusal carious lesions in children and adolescents. However, no distinction
was made between 1st and 2nd molars, and premolars were not mentioned at all. Additionally, the guideline authors
highlighted the need for additional studies assessing the effect of sealants in the primary dentition. This
information could have direct implications on the clinical decision of which teeth should be sealed by the dentist.
Therefore, the aim of the present systematic review was to answer the clinical question: “Is the clinical
performance of dental sealants affected by tooth characteristics (like tooth type, jaw, or side, etc)”?

2. Materials and methods
2.1. Protocol and registration
The review’s protocol was made a priori following the PRISMA-P statement [28], registered in PROSPERO
(CRD42017058510), and all post hoc changes were appropriately noted. This systematic review was conducted and
reported according to Cochrane Handbook [29] and PRISMA statement [30], respectively.
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2.2. Eligibility criteria
According to the Participants-Intervention-Comparison-Outcome-Study design schema (PICOS), we
included randomized clinical trials on human patients including at least one trial arm comparing the clinical
performance of pit and fissure sealants with any other active, control, or placebo modality. We subsequently
selected trials that compared any two or more different groups in terms of tooth characteristics (tooth type, jaw, or
side). Excluded were non-clinical or non-randomized studies, case reports, animal studies, and studies that did not
directly compare between different teeth.

2.3. Information sources and literature search
Five electronic databases were systematically searched by one author (SNP) without any limitations from
inception up to February 23, 2017 (Appendix 1). Additionally, five sources (Google Scholar, International Standard
Registered Clinical/soCial sTudy Number registry, Directory of Open Access Journals, Digital Dissertations, and
metaRegister of Controlled Trials) and the reference/citation lists of included trials were manually searched for any
additional trials. Authors of included trials were contacted for additional missed or ongoing trials. No limitations
concerning publication language, publication year, or publication status were applied.

2.4. Study selection
The eligibility of identified studies was checked sequentially from their title, abstract, and full-text against
the eligibility criteria by one author (SNP) and were subsequently checked independently by a second one (DD),
with conflicts resolved by a third author (NK).

2.5. Data collection and data items
Study characteristics and numerical data were extracted from included trials independently by two
authors (SNP, DD) using pre-defined and piloted extraction forms including: (i) study characteristics (design, clinical
setting, country), (ii) patient characteristics (age, sex, status of sealed teeth), (iii) interventions used, (iv) follow-up,
and (v) study outcome measures. The primary outcome of this systematic review was dental caries of the sealed
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tooth, while the secondary outcomes included combined (total or partial) loss of the sealant, total loss of the
sealant, need for re-sealing, and replacement of the initial sealant by a restoration. Piloting of the forms was
performed during the protocol stage until over 90% agreement was reached. Missing or unclear information was
requested by the trials’ authors and re-analyzed firsthand, when possible.

2.6. Risk of bias in individual trials
The risk of bias of included RCTs was assessed in duplicate by the same two authors (SNP, DD) using
Cochrane’s risk of bias tool [29]. A main risk of bias assessment was included in the systematic review pertaining to
each trial’s primary outcome.

2.7. Data synthesis
Meta-analysis was performed if similar interventions and control groups were compared and similar
outcomes were measured. As the clinical performance of dental sealant might be affected by treatment-related
characteristics (clinical setting, operator’s experience, technique adequacy, materials used) or patient-related
characteristics (age, sex, dietary or oral hygiene habits), a random-effects model was judged as clinically and
statistically appropriate [31]. The novel random-effects model proposed by Paule and Mandel was preferred a
priori over the more widely known DerSimonian and Laird method to estimate all pooled data, as it outperforms
the latter [32]. Relative Risks (RR) and their corresponding 95% Confidence Intervals (CI) were calculated.
Statistically significant results of binary meta-analyses were translated clinically using the Number Needed to Treat
(NNT). If included trials had clustered data and raw data were acquired, we re-analyzed the trial’s results ourselves
with generalized linear regression accounting for clustering with robust standard errors. Comparisons among the
various tooth categories were performed taking the 1st permanent molar as reference category, since this is the
tooth most often being sealed, due to the predilection of dental caries for this tooth [33].
The extent and impact of between-study heterogeneity was assessed by inspecting the forest plots and
calculating the tau2 and the I2, respectively; I2 defines the proportion of total variability in the result explained by
heterogeneity, and not chance [34]. The 95% CIs around tau2 and I2 were calculated [35] to quantify our uncertainty
around these estimates. 95% predictive intervals were calculated for meta-analyses of ≥ 3 trials to incorporate
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existing heterogeneity and provide a range of possible effects for a future clinical setting [36]. All analyses were
conducted in Stata SE version 14 (StataCorp LP, College Station, TX) by one author (SNP). A two side P-value ≤ 0.05
was considered significant for hypothesis-testing, except for P ≤ 0.10 used for tests of between-studies or betweensubgroups heterogeneity [37].

2.8. Risk of bias across studies
The overall quality of clinical recommendations for each of the main outcomes was rated using the Grades
of Recommendations, Assessment, Development, and Evaluation (GRADE) approach, as very low, low, moderate or
high [38], using a novel format [39]. The minimal clinical important, large, and very large effects were defined as
1.5, 2.5, and 4.3 were adopted for the RR. The produced forest plots were augmented with contours denoting the
magnitude of the observed effects [40].

2.9. Additional analyses and sensitivity analyses
Mixed-effects subgroup analyses were performed using pre-defined factors for meta-analyses with ≥ 5
studies. Reporting biases (including the possibility of publication bias) were assessed by drawing contour-enhanced
funnel plots and testing for asymmetry with Egger’s regression method [41] in meta-analyses of ≥ 10 studies [42].
Robustness of the meta-analyses was planned a priori to be checked with sensitivity analyses based on (i) exclusion
of trials with high risk of bias, (ii) improvement of the GRADE classification, and (iii) exclusion of trials with reporting
biases.

3. Results
3.1. Study selection
A total of 349 and 7 papers were identified through electronic and manual searches, respectively (Fig. 1).
After removal of duplicates and initial screening by title or abstract, 100 papers were assessed using the eligibility
criteria, and 20 papers were left as potentially eligible for this systematic review (Fig. 1; Appendix 2). In seven
instances, trialists were contacted (Appendix 3), as additional data were needed to include their trials and in three
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cases raw or aggregate data were provided. Thus, a total of 16 papers, all pertaining to unique trials, were finally
included in the systematic review (Appendix 2).

3.2. Study characteristics
The characteristics of the included randomized clinical trials can be seen in Table 1. Of these, 3 (19%) were
parallel and 13 (81%) cluster randomized trials, conducted predominantly in universities (n=10; 63%) of 12 different
countries. They included a total of 2778 patients (median 114 patients per trial; range 16 to 521) with male patients
being the 49.1% (786 / 1600 patients among the 7 trials that reported patient sex), and with an average age of 8.4
years. Dental sealants were applied on caries-free teeth (n=8; 50%), on teeth with initial non-cavitated carious
lesions (n=2; 13%), or a combination thereof (n=6; 38%). Various preparation protocols or sealant materials were
tested in the included trials and reported either the review’s primary outcome of caries (n=7; 44%) or the
secondary outcome of retention (n=15; 94%).

3.3. Risk of bias within studies
The risk of bias for the included trials included is summarized in Fig. 2 and given in detail in Appendix 4.
High risk of bias was found in 9 (56%) trials for at least one bias domain, with the most problematic being complete
blinding of outcome assessments (missing in all 50% of the trials), randomization procedure (improper in 19% of
the trials), and incomplete outcome data (in 6% of the trials).

3.4. Results of individual studies and data synthesis
The re-analysis of the two trials that graciously provided raw study data [43,44] can be seen in Appendix 57. The data synthesis of all reported outcomes at all time points from all identified trials are given in full in
Appendix 8, but are not overly discussed. Focus in this review is given mainly at the review’s two pre-defined
outcomes: the primary outcome of caries incidence and the secondary outcome of sealant retention. For the
analyses included in the main part of the review, only the longest follow-up is used from each included trial.
As far the caries incidence of sealed teeth is concerned, no significant differences could be found between
teeth on the right or left side of the mouth and between maxillary and mandibular teeth (Table 2). Nevertheless,
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compared to sealed first permanent molars, sealed premolars were significantly less likely to develop caries (3
trials; RR = 0.07; 95% CI = 0.01 to 0.61; P = 0.013). However, since heterogeneity of the initial meta-analysis was
very high (I2 = 82%; 95% CI = 66% to 99%) a shorter follow-up was chosen for one of the meta-analyzed trials [45] (5
year instead of 15 year follow up) in order to make the three trials more compatible. Subsequently, sealed
premolars were significantly less likely to develop caries than sealed molars (3 trials; RR = 0.12; 95% CI = 0.03 to
0.44; P = 0.001) with moderate heterogeneity (Fig. 3). This was translated to an NNT = 8.6 (rounded up to 9), which
meant that an extra carious lesion would be avoided for every 9th premolar sealed. Finally, no significant difference
in the caries incidence was found between sealed first and second permanent molars or between first and second
deciduous molars.
As far as sealant retention is concerned, this was assessed as combined loss, by grouping total and partial
loss of the sealant together (Table 3). No statistically significant difference in combined loss of the sealant could be
found according to mouth side (right versus left side), jaw (upper versus lower), and tooth type (permanent 1 st
molar versus permanent 2nd molar/ permanent 1st molar versus deciduous 2nd molar/ deciduous 1st molar versus
deciduous 2nd molar), with high heterogeneity in most cases, which was interpreted as statistical ‘noise’ (Fig. 3).
The only significant difference in sealant retention found pertained to tooth type, where sealants on 1st or 2nd
premolars were significantly less likely to be lost compared to sealants placed on 1 st permanent molars (7 studies;
RR = 0.42; 95% CI = 0.21 to 0.83; P = 0.013). However, since heterogeneity of the initial meta-analysis was very high
(I2 = 96%; 95% CI = 91% to 99%), one trial [45] was omitted and two arms pertaining to the same sealant material
from the same trial [46] were pooled in order to reduce heterogeneity. Subsequently, sealants on premolars were
significantly less likely to be lost than sealed 1st permanent molars (5 trials; RR = 0.33; 95% CI = 0.20 to 0.54; P =
0.001). Residual heterogeneity still remained high, but it affected only the magnitude and not the direction of
effects (i.e. all trials were on the same side of the forest plot) and high uncertainty around the heterogeneity
estimates was seen (I2 = 81%; 95% CI = 0% to 96%). We therefore decided that heterogeneity posed no threat to
the validity of meta-analyses results, which were translated to an NNT = 5.5 (rounded up to 6), which meant that an
additional sealant loss would be avoided for every 6th premolar sealed.

3.5. Additional analyses
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Subgroup analyses could be performed only for a handful of meta-analyses that included at least 5 trials (Appendix
9). Apart from minor differences according to the trial’s follow-up, significant subgroup effects were seen according
to the sealant material, where resin sealants with fluoride used on deciduous molars were more likely to be lost
compared to 1st permanent molars, which was the opposite of what was seen for resin sealants without fluoride (P
< 0.10). Additionally, sealed lower teeth were more likely to develop caries than upper sealed teeth, when either a
fluoride resin sealant or a glass ionomer cement sealant was used than a resin sealant (P < 0.10). As however only a
limited number of trials contributed to the analysis and no concrete conclusions could be drawn, caution is
warranted until further research confirms or rejects these.
Reporting biases could be assessed only for one meta-analysis that included at least 10 trials (Table 2-3):
the comparison of the secondary outcome (sealant loss) between maxillary and mandibular teeth. As such, both
the contour-enhanced funnel plot (Fig. 4) and Egger’s test (coefficient = -0.54; 95% CI = -1.89 to 0.81; P = 0.400)
indicated no significant signs of bias.

3.6. Risk of bias across studies
Assessment of existing meta-evidence with the GRADE approach (Table 4-5) indicated that very low to low
quality evidence supported all assessed comparisons, with the main limitation being inconsistency among trials
(heterogeneity) and the fact that essentially observational data were extracted from the included randomized
trials. For the statistically significant differences between sealant placed on premolars or 1st permanent molars
(both for caries and sealant loss) low to moderate quality of meta-evidence was found, with the main limitation
being the different baseline caries risk of untreated premolars and molars.

3.7. Sensitivity analyses
Sensitivity analyses could not be performed for any of the meta-analyses, as the main reason for
downgrading the quality of evidence was inconsistency (heterogeneity). However, this was due to a general
scattering of trials on both sides of the forest plot, characteristic of the absence of a specific treatment relationship,
and omission of single trials could not produce a homogenous group of trials. The two instances of statistically
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significant meta-analyses were on the other side supported by high quality evidence and therefore no sensitivity
analysis was needed.

4. Discussion
4.1. Summary of evidence
The present systematic review evaluated the clinical performance of pit and fissure sealants placed on the
occlusal surfaces of caries-free or non-cavitated carious posterior teeth to prevent caries and its progression.
According to existing evidence from 16 identified randomized clinical trials including 2778 patients tooth-related
characteristics had little to no influence on the clinical performance of pit and fissure sealants.
According to the results of the meta-analyses, no significant difference between sealants placed on upper
and lower teeth could be seen in terms of either dental caries or retention of the sealant (P > 0.05 for both; Tables
2-3). Potential differences in the bonding performance of dental materials (including pit and fissure sealants)
between maxillary and mandibular teeth have been attributed to the greater sensitivity to saliva contamination of
the latter. This is reflected in the superior retention of fissure sealants on maxillary molars than on the occlusal
surface of mandibular molars found by some studies [47,48], although these were not consistent [49]. Another
proposed hypothesis for differences between upper and lower teeth pertains to the markedly longer grooves of
permanent mandibular molars, which might limit the retention of the sealant [50]. However, reported differences
between maxillary and mandibular teeth in the literature are not consistent [51-53] and no clear relationship can
be established.
As far as differences between different permanent posterior teeth are concerned, similar clinical
performance of sealants, placed on 1st and 2nd permanent molars, was seen. The occlusal surface of second primary
molars is larger than first primary molars, enabling convenience in the placement and visual assessment of sealants
because of broader occlusal surface. However, the caries susceptibility of 2nd permanent molars is similar to that of
the 1st permanent molars and therefore, the benefit from sealing should not be underestimated.
On the other side, sealants placed on premolars had significantly less caries of the sealed tooth (NNT of 9)
and significantly better retention (NNT of 6) than 1st permanent molars. This is in agreement with previous studies
that report higher sealant retention rates than of premolars compared to 1 st molars [53-56] and has been
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attributed by Handelman et al. [53] not to inherent difference in the anatomy of these teeth, but rather the much
larger total area of the pit and fissure system. In this sense, Jensen et al. [55] reported that the amount of sealant
material placed on the molar teeth is twice as much as the amount placed on premolars, and therefore is exposed
to overall twice the risk of failure within the material. Other explanations for this include easier access to the
premolar’s surface [45], easier isolation [56], variations in the morphology and microscopic structure of the enamel
in the different tooth types [45], and exposure to lower occlusal loading than molars [56]. However, it is important
here to stress out that the observed difference in the caries incidence of sealed teeth does not lie solely with the
significant better retention of premolar sealant, but also to the inherent lower overall caries incidence of premolars
compared to molars, even when left untreated [33,57]. The caries susceptibility of premolars should not be overall
underestimated, since they are the second most prone to caries permanent tooth after permanent molars [57].
However, they are significantly less prone to pit and fissure caries than molars [57], which might confound the
comparative effectiveness of sealants in safeguarding against pit and fissure caries, and no robust conclusions can
be drawn regarding this outcome.
Results of the present meta-analysis seem to support the recent guideline of the American Dental
Association suggesting the sealing of both primary and permanent molars [27], as no significant difference in
sealant performance between primary and permanent molars was seen (Tables 2-3). Potential differences in the
retention of sealants placed in deciduous or permanent teeth have been attributed to the shallower pit and
fissures of the former [58], which might support the use of low-viscosity composite resins over conventional ones
to enhance the penetration of the sealant [59]. Likewise, dental sealants seemed to work similarly good on 1 st or
2nd deciduous molars in terms of caries prevention and sealant retention, although only one trial contributed to this
analysis (Tables 2-3).
The concept of risk-based sealant application [60] can form the basis of the rationale for and efficacy of
sealant placement and specific considerations like tooth morphology, caries history, fluoride history, and oral
hygiene can be assessed by an experienced clinician in terms of indication for sealant placement [14,61]. However,
post-eruptive age alone should not be used as a major criterion for decision-making, as the caries risk on surfaces
with pits and fissures might continue into adulthood and therefore, any tooth at any age could potentially benefit
from sealants [61]. On the other side, casual recommendations on a universal level cannot be made for the various
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deciduous and permanent posterior teeth without taking into considerations other factors including costeffectiveness [62,63] and potential side-effects in terms of bisphenol-a release [64] or estrogenicity [65]. Therefore,
additional research is needed in terms of clinical efficacy, cost-effectiveness, and potential side effects based on
well-conducted longitudinal trials that take into account differences in the clinical performance of pit and fissure
sealants for different teeth and take clustering effects into consideration.

4.2. Strengths and limitations
The strengths of this systematic review consist in a priori registration in PROSPERO and the use of robust
systematic review and meta-analysis procedures [32,36,38,40,66-69]. As no specific patient- or tooth-related
eligibility criteria were adopted and a wide array of clinical settings in the private or public sector were included in
the present systematic review, its conclusions could be generalized to the average patient.
However, some limitations are also present in this study. First and foremost, additional individual patient
data couldn’t be obtained in many instances through attempts to communicate with trialists (Appendix 3), which
precluded re-analysis to take into account baseline confounding and clustering effects. This precluded the direct
assessment of the influence of many factors important to the performance of dental sealants, including among
others the patient’s age, which can have a direct effect. Although multiple attempts were made to request patient
raw data and re-analyzed clustering adjusted estimates incorporating confounding effects, these were met
predominantly with failure and additional research is needed to clarify this. Moreover, the limited number of
included trials means that meta-analyses of some outcomes might lack sufficient power and did not enable robust
assessments of heterogeneity, subgroup analyses, small-study effects, and reporting biases for most of the
outcomes. This limitation is exacerbated by the fact that many potentially eligible trials either did not report or
reported incompletely if any comparisons between different teeth were made (Appendix 2) and therefore, might
not have been identified or could not contribute to the analyses. Finally, although randomized trials were included
in the present review, essentially observational data were extracted from them, as no randomization according to
tooth characteristics could be performed.

5. Conclusions
13

Based on the results of this comprehensive systematic review of randomized clinical trials the
performance of pit and fissure sealants in terms of caries of the sealed tooth or retention loss of the sealant do not
seem to be negatively affected by mouth side, jaw, and tooth type. The only exception was the use of pit and
fissure sealants on premolars, which was associated with lower sealant failure rate compared to the use of pit and
fissure sealants on the first permanent molar, indicating favorable performance. From the perspective of the
sealant’s clinical performance all deciduous or permanent posterior teeth could be effectively sealed.
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Figure Legends
Fig. 1. PRISMA flow diagram for the identification and selection of studies eligible for this systematic review.
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Fig. 2. Risk of bias summary of the included trials.
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Fig. 3. Contour-enhanced cumulative forest plot presenting the results of random-effects meta-analyses for the
primary and secondary outcome of this systematic review. The forest plot has been enhanced with grey contours
starting from small effect magnitude (lighter gray in the middle) and moving outwards to areas of medium, large,
and very large effect magnitude, based on relative risk cut-offs of 1.5, 2.5, and 4.3 (or 0.67, 0.4, 0.23).
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Fig. 4. Contour-enhanced funnel plot to assess the possibility and impact of reporting biases (including publication
bias) for the comparison of the secondary outcome (sealant loss) between maxillary and mandibular teeth.
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Table 1
Characteristics of included trials.
Design; setting;
Nr Study
country§
smRCT; Uni;
1
Baca 2007
ESP
Bhushan
2
smRCT; Uni; IND
2017
smRCT; Uni;
3
Corona 2005
BRA
de Oliveira
smRCT; Uni;
4
2013
BRA
Erdemir
smRCT; Uni;
5
2014
TUR
smRCT; Uni;
6
Grande 2000
BRA
Handelman
smRCT; Uni;
7
1987
GBR
Honkala
smRCT; Uni;
8
2015
KWT
9

Jodkowska
2008

smRCT; schools;
POL

10

Karaman
2013

11

Li 1981

12

Liu 2012

smRCT; Uni;
TUR
smRCT; clinic;
USA
pRCT; schools;
CHN
smRCT; schools;
FRA
smRCT; health
center; SYR
pRCT; clinics;
DNK

13
14
15

Muller-Bolla
2013
Poulsen
2001
Qvist 2017

Patients (M/F); mean
age

Caries*

Intervention

FU

Outcome

56 (NR); 7.3 yrs

No

Different materials; SL (Delton;
Delton Plus; Concise; OptiBond Solo)

12

Retention (total)

50 (NR); (6-8 yrs)

No

AE vs AE-air abrasion; SL (NR)

6

Retention (Simonsen)

40 (NR); (4-7 yrs)

No

12

Retention (Tonn & Ryge)

80 (NR); (6-8 yrs)

Both

18

Retention (Simonsen)

34 (18/16); (16-22
yrs)

Yes

24

Retention (Tonn & Ryge); ICDAS II;
caries

38 (15/23); 14 yrs

No

30

Retention (Tonn & Ryge)

159 (NR); 13.4 yrs

Both

24

Retention (total & partial)

147 (76/71); 4.1 yrs

Both

360 (NR); (7-8 yrs)

No

16 (1/15); 21.0 yrs

No

200 (NR); (5-16 yrs)

No

501 (250/251); 9.1
yrs
343 (177/166); 6.4
yrs

Both
Both

179 (NR); 7 yrs

Both

521 (249/272); (6-17
yrs)

Yes

Different materials; SL (Fluroshield;
Bond 1+Flow it!)
Different materials; SL (GC Fuji
Triage) vs non-SL (F varnish)
Different materials; SL (Helioseal F;
Tetric Evo Flow)
Different materials; SL (Delton;
OptiBond)
Different materials; SL (Delton; NuvaCote)
Different materials; SL (Clinpro) vs
non-SL (F varnish)
Different materials (Concise Brand
White; Concise Enamel Bond; NuvaSeal)
AE vs Laser-etch; SL (Clinpro)
Different materials; SL (Delton; NuvaSeal)
Different materials; SL (Clinpro) vs
non-SL (F varnish/SDF) vs placebo
Efficacy; SL (Delton Plus) vs no
treatment
Different materials; SL (Delton; Fuji
III)
Different materials (SL vs non-SL)

12
180

ICDAS; caries (dev/prog); retention
(total & partial)
Retention (total & partial);
DMFT/DMFS; caries reduction;
prevented fraction; net gain;

24

Retention (total & partial)

24

Retention; net gain; reseal need;
caries (dev)

24

ICDAS; retention; dentin caries

12

Retention (total & partial); ICDAS

36

Retention (total & partial); caries

84

Replacement need; caries
progression

Sgavioli
Different materials; SL (Fluroshield)
pRCT; Uni; BRA
60 (NR); (8-15 yrs)
No
12
Retention (total & partial)
2000
with or without topical F
AE, acid-etch-technique; DMFT/DMFS, decayed missing filled teeth/surfaces index; F, fluoride; FU, follow-up in months; ICDAS, International Caries
Detection and Assessment System; M/F, male/female; NR, not reported; pRCT, parallel randomized clinical trial; SL, sealant; smRCT, split mouth
randomized clinical trial; Uni, university clinic; yrs, years.
§ Countries are reported according to their ISO alpha-3 codes.
*Sealed tooth caries lesions pertained to initial carious non-cavitated lesions.
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Table 2
Random-effects meta-analyses on the primary outcome of this review (caries incidence of the sealed tooth).
Referent
Right

Experimental
Left

Trials
4

RR (95% CI)
1.49 (0.62,3.55)

P
0.372

tau2 (95% CI)
0.56 (0,5.46)

I2 (95% CI)
74 (0,96)

95% prediction
0.04,63.43

Maxilla

Mandible

8

1.28 (0.62,2.62)

0.503

0.74 (0,2.26)

80 (0,92)

0.13,12.56

Permanent M1 Permanent PMs 3*
0.09 (0.01,0.72) 0.023 2.43 (0,50.00) 75 (0,99)
0.00,>1000
Permanent M1 Permanent M2
3
0.91 (0.40,2.06) 0.817 0.44 (0,14.69) 86 (0,100) 0.00,>1000
Deciduous M1 Deciduous M2
1
1.06 (0.45,2.49) 0.899 na
na
na
RR, relative risk; CI, confidence interval; PM, premolar; M, molar; na, not applicable.
*Initial met-analysis (3 trials; RR [95% CI]=0.07 [0.01,0.61]; P=0.015; tau2 [95% CI]= 2.79 [1.18,50.00]; I2 [95% CI]=82% [66%,99%]; 95%
prediction=0,>1000) modified by including a shorter follow-up for one trial (5 years instead of 15 years) to make it more homogenous.
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Table 3
Random-effects meta-analyses on the secondary outcome of this review (total or partial loss of the sealant).
Referent
Experimental
Studies RR (95% CI)
P
tau2 (95% CI)
I2 (95% CI) 95% prediction
Right
Left
4
1.08 (0.82,1.43) 0.576
0.06 (0,0.84)
97 (0,100)
0.31,3.75
Maxilla
Mandible
14
0.92 (0.62,1.37) 0.692
0.44 (0.25,1.11) 99 (99,100) 0.20,4.16
Permanent M1 Permanent PMs*,** 5
0.33 (0.20,0.54) <0.001 0.23 (0,1.40)
81 (0,96)
0.06,1.85
Permanent M1 Permanent M2
4
0.44 (0.11,1.80) 0.255
1.64 (0,19.74)
95 (0,100)
0.00,244.40
Permanent M1 Deciduous M2
7
0.93 (0.31,2.83) 0.900
1.74 (0.91,7.38) 89 (82,97)
0.02,36.82
Deciduous M1 Deciduous M2
1
1.31 (0.83,2.06) 0.249
na
na
na
RR, relative risk; CI, confidence interval; PM, premolar; M, molar; na, not applicable.
*Separate meta-analyses of first permanent molars versus first premolars (2 trials) or first permanent molars versus second premolars (2 trials)
omitted and incorporated into overall meta-analysis of first permanent molars versus first/second premolars (7 trials)
** Initial meta-analysis: (7 trials; RR [95% CI]=0.42 [0.21,0.83]; P=0.013; tau2 [95% CI]= 0.69 [0.32,3.51]; I2 [95% CI]=96% [91%,99%]; 95%
prediction=0.04,4.25); one trial omitted (Jodkowska 2005) and two trial arms (Karaman 2013) pertaining to the same material combined to reduce
heterogeneity.
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Table 4
GRADE Summary of Findings Table for the primary outcome (caries of sealed teeth).
Anticipated absolute effects* (95% CI)
Outcome
Studies (teeth)
Caries by mouth side
4 trials (1044 teeth)

RR
(95% CI)
1.49
(0.62,3.55)

Referent*

Experimental

Difference

Quality of the
evidence (GRADE)a

What happens

Right side
7.0%

Left side
10.4% (4.3% to 24.9%)

3.4% more caries (2.7%
less to 17.9% more)

 low

There may be little
or no difference

Caries by jaw
8 trials (2136 teeth)

1.28
(0.62, 2.62)

Upper jaw
7.0%

Lower jaw
9.0% (4.3% to 18.3%)

2.0% more caries (2.7%
less to 11.3% more)

 very lowb
due to inconsistency

There may be little
or no difference

Caries by tooth type
3 trials (1395 teeth)

0.09
(0.01,0.72)

permM1

permPMs

13.2%

1.2% (0.1% to 9.5%)

12.0% less caries (3.7%
to 13.1% less)

 low c
due to effect magnitude

There might be less
caries under sealed
premolars

Caries by tooth type
3 trials (1117 teeth)

0.91
(0.40,2.06)

permM1

permM2

18.7%

17.0% (7.5% to 38.5%)

0.3% less caries (11.2%
less to 19.8% more)

 very lowb
due to inconsistency

There may be little
or no difference

Caries by tooth type
1 trial (265 teeth)

1.06
(0.45,2.49)

decidM1

decidM2

6.6%

7.0% (3.0% to 16.4%)

0.4% more caries (3.6%
less to 9.8% more)

 very lowb
due to inconsistency

There may be little
or no difference

Abbreviations: CI, Confidence interval; RR, relative risk; GRADE, Grading of Recommendations Assessment, Development and Evaluation.
Clinical performance of pit and fissure sealants placed on various teeth.
Patient or population: patients receiving pit and fissure sealants for caries prevention.
Settings: universities, schools, health centers, and clinics (Brazil, China, Dennmark, France, Great Britain, India, Kuwait, Poland, Spain, Syria, Turkey, USA).
* Reponse or risk in the control group is based on the average of included studies.
a Although randomized trials were included, essentially observational data is used from them. They are therefore treated as non-randomized trials in terms of quality of
evidence, which starts from low.
b Downgraded by one due to high heterogeneity, which remained unexplained.
c GRADE for this could have been upgraded, since a very large effect magnitude was seen. As however, untreated premolars and molars have different caries prevalence,
which could have confounded the results, GRADE was not upgraded.
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Table 5
GRADE Summary of Findings Table for the secondary outcome (combined loss of the sealant).
Anticipated absolute effects* (95% CI)
Outcome
Studies (teeth)
Sealant loss by mouth
side
4 trials (1029 teeth)

RR
(95% CI)

Referent*

Experimental

Difference

Quality of the
evidence (GRADE) a

What happens

1.08 (0.82,1.43)

Right side
57.9%

Left side
62.5% (47.5% to 82.8%)

4.6% more loss (10.4%
less to 24.9% more)

 very lowb
due to inconsistency

There may be little
or no difference

Sealant loss by jaw
14 trials (2995 teeth)

0.92 (0.62,1.37)

Upper
36.4%

Lower
33.5% (22.6% to 49.9%)

2.9% less loss (13.8% less
to 13.5% more)

 very lowb
due to inconsistency

There may be little
or no difference

Sealant loss by tooth type
5 trials (2931 teeth)

0.33 (0.20,0.54)

permM1

permPMs

26.8%

8.6% (5.4% to 14.5%)

18.2 less loss (12.3% to
21.4% less)

 moderatec
due to effect magnitude

Less sealants loss
with premolars

Sealant loss by tooth type
4 trials (1117 teeth)

0.44 (0.11,1.80)

permM1

permM2

31.1%

13.7% (3.4% to 56.0%)

17.4% less loss (27.7%
less to 24.9% more)

 very lowb
due to inconsistency

There may be little
or no difference

Sealant loss by tooth type
7 trials (826 teeth)

0.93 (0.31,2.83)

permM1

decidM2

21.7%

20.2% (6.7% to 61.4%)

1.5% less loss (15.0% less
to 39.7% more)

 very lowb
due to inconsistency

There may be little
or no difference

Sealant loss by tooth type
1 trial (265 teeth)

1.31 (0.83,2.06)

decidM1

decidM2

19.3%

25.3% (16.0% to 39.8%)

6.0% more loss (3.3% less
to 20.5% more)

 very lowb
due to inconsistency

There may be little
or no difference

Abbreviations: CI, Confidence interval; RR, relative risk; GRADE, Grading of Recommendations Assessment, Development and Evaluation.
Clinical performance of pit and fissure sealants placed on various teeth.
Patient or population: patients receiving pit and fissure sealants for caries prevention.
Settings: universities, schools, health centers, and clinics (Brazil, China, Dennmark, France, Great Britain, India, Kuwait, Poland, Spain, Syria, Turkey, USA).
* Reponse or risk in the control group is based on the average of included studies.
a Although randomized trials were included, essentially observational data is used from them. They are therefore treated as non-randomized trials in terms of quality of
evidence, which starts from low.
b Downgraded by one due to high heterogeneity, which remained unexplained.
c Upgraded for large effect magnitude; high heterogeneity still remained after modifications, but it affected only the effect magnitude and not direction and high uncertainty
around the heterogeneity estimates was seen; we therefore decided that heterogeneity posed no threat to the results validity.
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Appendix 1. Search strategies used for every database with the corresponding hits (last search February 23, 2017)
MEDLINE (via PubMed)
Search strategy
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primary molar" OR "second
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sealant* AND ("primary first
molar" OR "primary first
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sealant* AND ("primary
second molar" OR "primary
second molars")
sealant* AND (tooth OR teeth
OR molar*) AND (primary OR
temporary* OR deciduous*)
AND permanent
sealant* AND ("tooth type"
OR "tooth category")
SUM

Limits

Scopus
Hits
11
41
3

RCTs;
Humans

Search strategy

WOK
Limits

sealant* AND ("second molar" OR "second
molars") AND random*
sealant* AND ("first molar" OR "first
molars") AND random*
sealant* AND ("first premolar" OR "first
premolars") AND random*

Hits
14
39
4

Search
strategy
Same as
Scopus
Same as
Scopus
Same as
Scopus

Limits

CENTRAL
Hits
8
22
0

Search
strategy
Same as
Scopus
Same as
Scopus
Same as
Scopus

Limits

VHL
Hits
10
28
3

Search
strategy
Same as
Scopus
Same as
Scopus
Same as
Scopus

Limits

Hits
1
0
0

0

sealant* AND ("second premolar" OR
"second premolars") AND random*

1

Same as
Scopus

0

Same as
Scopus

0

Same as
Scopus

0

4

sealant* AND ("first primary molar" OR "first
primary molars") AND random*

3

Same as
Scopus

1

Same as
Scopus

4

Same as
Scopus

0

3

sealant* AND ("second primary molar" OR
"second primary molars") AND random*

3

Same as
Scopus

1

Same as
Scopus

3

Same as
Scopus

0

1

sealant* AND ("primary first molar" OR
"primary first molars") AND random*

1

Same as
Scopus

1

Same as
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1

Same as
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0
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sealant* AND ("primary second molar" OR
"primary second molars") AND random*

5

Same as
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1

Same as
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1
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0

24

sealant* AND (tooth OR teeth OR molar*)
AND (primary OR temporary* OR
deciduous*) AND permanent AND random*

41

Same as
Scopus

34

Same as
Scopus

20

Same as
Scopus

1

3
93

Dentistry;
Humans

sealant* AND ("tooth type" OR "tooth
category") AND random*
SUM

3
114

WOK, Web of Knowledge; VHL, Virtual Health Library; RCT, randomized clinical trial.

1

Same as
Scopus
SUM

Dent
istry

0
68

Same as
Scopus
SUM

2
72

Same as
Scopus
SUM

0
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Appendix 3. Communication attempts with trialists.
Nr Paper
Coelho A. Selantes de fissura com sistemas adesivos de auto1 condicionamento : estudo clínico e laboratorial. Doctoral Dissertation,
University of Lisbon, 2011.
Honkala S, ElSalhy M, Shyama M, Al-Mutawa SA, Boodai H, Honkala E.
Sealant versus Fluoride in Primary Molars of Kindergarten Children
2
Regularly Receiving Fluoride Varnish: One-Year Randomized Clinical Trial
Follow-Up. Caries Res. 2015;49(4):458-66.
3

4

5

6

7

Liu BY, Lo EC, Chu CH, Lin HC. Randomized trial on fluorides and
sealants for fissure caries prevention. J Dent Res 2012;91(8):753-8.

Contact details

Contact reason

Status

Ana Carla Rodrigues Sousa Coelho Canta; Private
SL data
clinic Joao Pedro Canta, Moita, Portugal.

Pending.

Sisko Honkala; Faculty of Dentistry, Kuwait
University, Safat, Kuwait.

SL data; excluding
varnish

Responded (18
April); sent raw data.

Edward C.M. Lo; Faculty of Dentistry, The
SL data; excluding
University of Hong Kong, 34 Hospital Road, Hong
SDF/NaF
Kong.

Responded (18
April); sent raw data.

Liu BY, Xiao Y, Chu CH, Lo EC. Glass ionomer ART sealant and fluorideBao Ying Liu; Faculty of Dentistry, The University SL data; excluding
releasing resin sealant in fissure caries prevention--results from a
of Hong Kong, 34 Hospital Road, Hong Kong.
SDF/NaF
randomized clinical trial. BMC oral health. 2014;14:54.
Kavitha Viswanathan; Department of Pediatric
Lyman T, Viswanathan K, McWhorter A. Isolite vs cotton roll isolation in the
Dentistry, Texas A&M University, Baylor College of SL data
placement of dental sealants. Pediatr Dent 2013;35(3):E95-9.
Dentistry, Dallas, Texas, USA.
Sven Poulsen; Department of Community Oral
Poulsen S, Beiruti N, Sadat N: A comparison of retention and the effect on
Health and Pediatric Dentistry, Royal Dental
caries of fissure sealing with a glass-ionomer and a resin-based sealant.
SL data
College, Faculty of Health Sciences, University of
Community Dent Oral Epidemiol 2001; 29: 298–301
Aarhus, Aarhus, Denmark.
M. Ganesh; Dept. of Pedodontics & Preventive
Ganesh M, Tandon S. Clinical evaluation of FUJI VII sealant material. The
Dentistry, Manipal College of Dental Sciences,
SL data
Journal of clinical pediatric dentistry. 2006;31(1):52-7.
Karnataka, India.
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Pending.

Pending.
Responded (25
April); sent aggregate
data.
Pending.

Appendix 4. Risk of bias of included trials.
Study ID

Baca 2007

Bhushan
2017

Corona
2005

Sequence generation
Unclear – unclear description: ‘All four materials were used in every child in the
study, with a different material randomly
applied to each quadrant.’
High risk – non-random allocation: ‘The right maxillary and mandibular primary
2nd molars and permanent 1st molars (Group A) were treated by acid etching
alone whilethe left maxillary and mandibular primary 2nd molars and permanent
1st molars were pretreated with air abrasion followed by acid etching (Group B)
before application of pit and fissure sealant.’
Unclear – ‘Using a half-mouth design, a filled resin-based pit-and-fissure sealant
(…),was applied on randomly assigned upper/ lower primary and permanent
molars of one side of the mouth, and a single-bottle adhesive system (…) used in
association with a flowable resin composite (…) was applied to the contra-lateral
side.’

Allocation
concealment

Blinding of participants/
personnel
Unclear – blinding
impractical, but outcome
objective and outcome
assessor blinded.

Blinding of outcome assessors

Incomplete outcome data
Low risk – low drop-out rate (16.4%);
however, trial is split-mouth, so dropouts are expected to be evenly
distributed.

Selective outcome
reporting

Other sources of bias

Low risk – blinding attempt judged as adequate:
‘Colored glasses were worn by the clinician to minimize
sealant color differences, guaranteeing a blind
examination’

Unclear – not clear as no
protocol/registration
available.

Low risk – group comparatibiliy and
co-interventions judged similar due to
the trial’s split-mouth nature.

Unclear – no
information provided

Unclear – blinding
impractical, but outcome
objective and outcome
assessor blinded.

Low risk – blinding attempt judged as adequate:
‘Subjects were clinically evaluated after 3 and 6 months
of sealant placement by study supervisor as a blinded
outcome assessor.’

Low risk – low drop-out rate (14.0%);
however, trial is split-mouth, so dropouts are expected to be evenly
distributed.

Unclear – not clear as no
protocol/ registration
available.

Low risk – group comparatibiliy and
co-interventions judged similar due to
the trial’s split-mouth nature.

Unclear – no
information provided

High risk – blinding
impractical and no blinding of
outcome assessor.

High risk – no blinding reported.

Low risk – although somewhat unclear,
probably no drop-outs.

Unclear – not clear as no
protocol/ registration
available.

Low risk – group comparatibiliy and
co-interventions judged similar due to
the trial’s split-mouth nature.

Low risk – low drop-out rate (6.6%);
however, trial is split-mouth, so dropouts are expected to be evenly
distributed.

Unclear – not clear as no
protocol/ registration
available.

Low risk – group comparatibiliy and
co-interventions judged similar due to
the trial’s split-mouth nature.

Low risk – low drop-out rate (12.7%);
however, trial is split-mouth, so dropouts are expected to be evenly
distributed.

Unclear – not clear as no
protocol/ registration
available.

Low risk – group comparatibiliy and
co-interventions judged similar due to
the trial’s split-mouth nature.

Unclear – no information on drop-out
rate; however, trial is split-mouth, so
drop-outs are expected to be evenly
distributed.

Unclear – not clear as no
protocol/ registration
available.

Low risk – group comparatibiliy and
co-interventions judged similar due to
the trial’s split-mouth nature.

Unclear – no information on drop-out
rate; however, trial is split-mouth, so
drop-outs are expected to be evenly
distributed.

Unclear – not clear as no
protocol/ registration
available.

Low risk – group comparatibiliy and
co-interventions judged similar due to
the trial’s split-mouth nature.

Low risk – blinding attempt judged as adequate: ‘The
examiner had no information which molar had sealant/
varnish/no intervention.’

Low risk – no drop outs: ‘All treated
matched molar surfaces could be
examined after 1 year.’

Low risk – group comparatibiliy and
co-interventions judged similar due to
the trial’s split-mouth nature.

High risk – no information on drop-out
rate; trial is split-mouth, but it is unclear
whether all tested materials were used
in all patients; detailed information about
material drop outs are not given.

Low risk – all outcomes
specified in the trial
protocol have been
reported.
Unclear – not clear as no
protocol/ registration
available.

Low risk – group comparatibiliy and
co-interventions judged similar due to
the trial’s split-mouth nature.

Low risk – no drop outs: ‘…all of them
were available for all evaluations (total
recall rate was 100%).’

Unclear – not clear as no
protocol/ registration
available.

Low risk – group comparatibiliy and
co-interventions judged similar due to
the trial’s split-mouth nature.

Low risk – blinding attempt judged as adequate: ‘;
...however, the examiner did not know which side of the
mouth received Nuva-Sela and which received Delton.’

Low risk – no specific information on
overall drop-out rate; however, trial is
split-mouth, so drop-outs are expected
to be evenly distributed.

Unclear – not clear as no
protocol/ registration
available.

Low risk – group comparatibiliy and
co-interventions judged similar due to
the trial’s split-mouth nature.

Unclear – blinding
impractical, but outcome
objective and outcome
assessor blinded.

Low risk – blinding attempt judged as adequate:
‘Development of dentine caries (ICDAS Code 4–6) and
sealant retention (…) in the molars was assessed blindly
every 6 months by the same two calibrated dentists
involved in the baseline examination.’

Low risk – no drop outs: ‘All treated
matched molar surfaces could be
examined after 1 year.’

Low risk – all outcomes
specified in the trial
protocol have been
reported.

Low risk – group comparatibiliy and
co-interventions judged similar.

High risk – blinding
impractical and no blinding of
outcome assessor.

High risk – no blinding reported.

Unclear – not clear as no
protocol/ registration
available.

Low risk – group comparatibiliy and
co-interventions judged similar due to
the trial’s split-mouth nature.

Unclear – not clear as no
protocol/ registration
available.

Low risk – group comparatibiliy and
co-interventions judged similar due to
the trial’s split-mouth nature.

Low risk – all outcomes
specified in the trial
protocol have been
reported.

Low risk – group comparatibiliy judged
similar and taken into account in
multivariate analyses.

Unclear – not clear as no
protocol/ registration
available.

Low risk – group comparatibiliy judged
similar as one molar was included from
each patient and patients were
randomly allocated.

Unclear – no
information provided

de Oliveira
2013

High risk – non-random allocation: ‘The glass ionomer sealant was applied to
the right maxillary and mandibular first molars. The fluoride varnish was applied
to the left maxillary and mandibular first molars in three sessions.’

Unclear – no
information provided

High risk – blinding
impractical and no blinding of
outcome assessor.

High risk – no blinding reported.

Erdemir
2014

Low risk – ‘The placement of the materials at the right/left side of the mouth was
randomized using a contingency number table.’

Unclear – no
information provided

Unclear – blinding
impractical, but outcome
objective and outcome
assessor blinded.

Low risk – blinding attempt judged as adequate: ‘Each
restoration was independently evaluated using a mirror,
blunt explorer, and air stream at baseline (…) and at 1,
6, 12, and 24 months by 2 calibrated investigators, who
were not involved with the treatment procedures.’

Grande
2000

High risk – non-random allocation: ‘For the first volunteer, the side of the mouth
to receive a given material was randomized and for the others, the assignment
was done alternately.’

Unclear – no
information provided

High risk – blinding
impractical and no blinding of
outcome assessor.

High risk – no blinding reported.

Handelma
n 1987

Unclear – ‘On a random basis, an autopolymerizing resin without a filler (...) or
an ultraviolet light activated resin with a filler (...) was placed by a single operator
on the occlusal surfaces of all permanent molars and premolars on one side of
the mouth, with the other sealant on the contralateral side.’

Unclear – no
information provided

Unclear – blinding
impractical, but outcome
objective and outcome
assessor blinded.

Honkala
2015

Low risk – ‘Clinical files of these children were numbered with continuous
numbers, and eligible quadrant pairs were then randomized to the intervention by
S.H. using computerized random numbers.’

Low risk – allocation
by a separate person
not involved to clinical
procedures.

Unclear – blinding
impractical, but outcome
objective and outcome
assessor blinded.

Low risk – blinding attempt judged as adequate: ‘Two
trained and calibrated dentists (not the operator)
examined all subjects at the first and second recall visit.
They had no knowledge of initial caries diagnosis, the
type of sealant or, at the time of the second
examination, whether the tooth had been resealed after
the first recall examination.’

Jodkowsk
a 2008

Unclear – unclear description: ‘Teeth designated for sealing were allotted at
random to be sealed with 1 of the materials used.’

Unclear – no
information provided

High risk – blinding
impractical and no blinding of
outcome assessor.

High risk – no blinding reported.
Low risk – blinding attempt judged as adequate: ‘All
patients were available for all evaluations. Two
calibrated examiners, who were unaware of which
preparation method had been used and who were not
involved in the treatment procedures, evaluated the
restorations at baseline, and at 6-, 12-, 18-, and 24month follow-up visits.’

Karaman
2013

Low risk – ‘A table of random numbers was used to assign the teeth for etching
with either acid or laser.’

Unclear – no
information provided

Unclear – blinding
impractical, but outcome
objective and outcome
assessor blinded.

Li 1981

Unclear – unclear description: ‘Teeth on one side of the mouth of each
participant were randomly assigned to be treated with Nuva-Seal; teeth on the
other side were designated for treatment with Delton.’

Unclear – no
information provided

Unclear – blinding
impractical, but outcome
objective and outcome
assessor blinded.

Low risk – ‘Papers
with the numbers
written on were put
into an envelope to be
drawn by an assistant
to decide the group
combination of the
included molars of a
subject.’
Low risk – allocation
by a separate person
not involved to clinical
procedures.

Liu 2012

Low risk – ‘A coin was then thrown to decide which side of the molars would be
assigned the group with a smaller group number in the combination.’

MullerBolla 2013

Low risk – ‘The allocation sequence was generated using block of four by one of
the authors (MMB).’

Poulsen
2001

Low risk – ‘In each child random numbers were used to decide which tooth
should be sealed with the resin material and which tooth should be sealed with
glass ionomer.’

Unclear – no
information provided

High risk – blinding
impractical and no blinding of
outcome assessor.

High risk – no blinding reported.

Qvist 2017

Low risk – ‘For each clinician, computerized randomization between sealing and
restoration was made at the University of Copenhagen and saved at the clinic in
sequentially numbered, sealed envelopes.’

Low risk – ‘Selection
bias was prevented by
allocation concealment
until intervention was
assigned’

High risk – blinding
impractical and no blinding of
outcome assessor.

High risk – no blinding reported.

Sgavioli
2000

Unclear – unclear description: ‘The molars were randomly divided into 2
experimental groups:…’

Unclear – no
information provided

High risk – blinding
impractical and no blinding of
outcome assessor.

High risk – no blinding reported.
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Low risk – low drop-out rate (8.3%),
which is appropriately assessed;
anyway, trial is split-mouth, so drop-outs
are expected to be evenly distributed.
Unclear – no information on drop-out
rate; however, trial is split-mouth, so
drop-outs are expected to be evenly
distributed.
Low risk – ‘The 40 drop outs were
equally distributed among sealings and
restorations (P=0.43), with no significant
association to predictor variables (P =
0.21 to 0.95).’
Low risk – no drop outs.

Appendix 5. Re-analysis of the raw data of the Liu et al., 2012 provided by the trialists.
Tooth
16
26
36
46

12 mos
24 mos
n (%)
n (%)
84 (22.7%) 84 (22.9%)
85 (23.0%) 85 (23.2%)
99 (26.8%) 98 (26.7%)
102 (27.6%) 100 (27.3%)

Combined loss
Tooth
16
26
36
46

12 mos
Retention
8 (9.5%)
13 (15.3%)
16 (16.3%
12 (11.9%)

24 mos
Fail
P
Retention
76 (90.5%) 0.516 6 (7.3%)
72 (84.7%)
5 (6.0%)
82 (83.7%)
10 (10.5%)
89 (88.1%)
5 (5.3%)

Fail
P
76 (92.7%) 0.519
79 (94.1%)
85 (89.5%)
90 (94.7%)

Only total loss
Tooth
16
26
36
46

12 mos
Retention
59 (70.2%)
61 (71.8%)
79 (80.6%)
91 (90.1%)

24 mos
Fail
P
Retention
25 (29.8%) 0.003 46 (56.1%)
24 (28.2%)
49 (58.3%)
19 (19.4%)
65 (68.4%)
10 (9.9%)
69 (72.6%)

Fail
36 (43.9%) P
35 (41.7%) 0.063
30 (31.6%)
26 (27.4%)

Caries/restoration 12 mos
Tooth
No
Yes
16
84 (100.0%) 0 (0%)
26
85 (100.0%) 0 (0%)
36
98 (99.0%) 1 (1.0%)
46
101 (99.0%) 1 (1.0%)

Combined loss

Factor
Jaw
Side

Only total loss

Factor
Jaw
Side

Caries/restoration Factor
Jaw
Side

Status
n (%)
n (%)
SL total loss
78 (21.1%) 127 (34.6%)
Caries
1 (0.3%)
7 (1.9%)
Restoration
1 (0.3%)
4 (1.1%)
SL total retention 49 (13.2%) 26 (7.1%)
SL partial retention 241 (65.1%) 203 (55.3%)

24 mos
P
No
0.639 82 (97.6%)
84 (98.8%)
95 (96.9%)
95 (95.0%)

Yes
2 (2.4%)
1 (1.2%)
3 (3.1%)
5 (5.0%)

Category
Maxilla
Mandible
Right
Left

12 mos
RR 95% CI
Ref
0.98 0.91,1.06
Ref
0.94 0.87,1.02

Category
Maxilla
Mandible
Right
Left

RR 95% CI
Ref
0.51 0.34,0.77
Ref
1.21 0.82,1.78

P

Category
Maxilla
Mandible
Right
Left

RR 95% CI
Ref
NA NA
Ref
1.05 0.07,16.57

P

.
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P
0.599
0.140

0.001
0.345

0.972

P
0.483

24 mos
RR
Ref
0.99
Ref
0.98

95% CI

P

0.94,1.05 0.762
0.92,1.04 0.472

RR
Ref
0.69
Ref
1.02

95% CI

RR
Ref
2.26
Ref
0.58

95% CI

P

0.52,0.91 0.010
0.78,1.35 0.865
P

0.61,8.39 0.221
0.17,1.94 0.375

Appendix 6. Re-analysis of the raw data of the Honkala et al., 2015 trial provided by the trialists – Sample
demographics.
Gender
n (%)
Female
126 (47.6%)
Male
139 (52.5%)
Age

n (%)

4
5

249 (94.0%)
16 (6.0%)

Grade
1

n (%)
265 (100%)

School
1
2

n (%)
134 (50.6%)
131 (49.4%)

Tooth
54

n (%)
42 (15.9%)

55
64
65
74
75
84

42 (15.9%)
33 (12.5%)
28 (10.6%)
37 (14.0%)
35 (13.2%)
25 (9.4%)

85

23 (8.7%)

Jaw
Maxilla
Mandible

n (%)
145 (54.7%)
120 (45.3%)

Side
Right
Left

n (%)
132 (49.8%)
133 (50.2%)

Molar
1st

n (%)
137 (51.7%)

2nd

128 (48.3%)

Restoration
Not sealed or restored
Sealant partial
Sealant full

n (%)
23 (8.7%)
35 (13.2%)
204 (77.0%)
10

Tooth coloured restoration
Stainless steel crown

2 (0.8%)
1 (0.4%)

Carious progression
Sound tooth surface
First visual change in enamel
Distinct visual change in enamel
Dentinal shadow
Distict cavity with visible dentin

n (%)
233 (87.9%)
5 (1.9%)
12 (4.5%)
13 (4.9%)
2 (0.8%)

Combined loss
No
Yes

n (%)
204 (77.9%)
58 (22.1%)

Only total loss

n (%)

No
Yes

239 (91.2%)
23 (8.8%)

Carious lesion
No
Yes
.

n (%)
247 (93.2%)
18 (6.8%)

11

Appendix 7. Re-analysis of the raw data of the Honkala et al., 2015 trial provided by the trialists – Inferential statistics.
Combined loss
Only total loss
Caries
n (%)
n (%)
n (%)
n (%)
n (%)
n (%)
No
Yes
P
No
Yes
P
No
Yes
P
Jaw
Maxilla
Mandible
Side
Right
Left
Molar

112 (78.3%)
92 (77.3%)

31 (21.7%)
27 (22.7%)

0.844

132 (92.3%)
107 (89.9%)

11 (7.7%)
12 (10.1%)

0.496

138 (95.2%)
109 (90.8%)

7 (4.8%)
11 (9.2%)

0.162

103 (78.0%)
101 (77.7%)

29 (22.0%)
29 (22.3%)

0.947

125 (94.7%)
114 (87.7%)

7 (5.3%)
16 (12.3%)

0.045

127 (96.2%)
120 (90.2%)

5 (3.8%)
13 (9.8%)

0.053

1st
2nd
X
X

109 (80.7%)
95 (74.8%)

26 (19.3%)
32 (25.2%)

0.247

122 (90.4%)
117 (92.1%)

13 (9.6%)
10 (7.9%)

0.616

128 (93.4%)
119 (93.0%)

9 (6.6%)
9 (7.0%)

0.881

Jaw

Side

Molar

Combined loss
RR
95% CI
Maxilla
Mandible

Ref
1.02

Right
Left

Ref
1.01

1st
2nd

Ref
1.31

0.69,1.52

0.68,1.49

0.83,2.06

P

Only total loss
RR
95% CI

0.911

Ref
1.16

0.972

Ref
2.26

0.249

Ref
0.82

0.51,2.65

0.91,5.60

0.47,1.44

P

Caries
RR
95% CI

P

0.730

Ref
1.65

0.68,4.02

0.272

0.079

Ref
2.37

0.96,5.82

0.060

0.500

Ref
1.06

0.45,2.49

0.899

.
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Appendix 8. Results of all available data on all outcomes/timepoints reported in included studies.
Outcome
Mos
N RR (95% CI)
P
tau2 (95% CI)
Right side versus left side (referent)
____
Combined loss
6
2
1.07 (0.71,1.62)
0.745
0.05 (0,27.77)
Combined loss
12
4
1.04 (0.78,1.40)
0.779
0.07 (0,0.97)
Combined loss
24
3
1.31 (0.67,2.55)
0.433
0.32 (0.08,12.72)
Combined loss
36
2
1.23 (0.71,2.14)
0.461
0.14 (0,0)
Combined loss
Max
4
1.08 (0.82,1.43)
0.576
0.06 (0,0.84)

I2 (95% CI)
39 (0,100)
93 (0,100)
99 (96,100)
82 (0,0)
97 (0,100)

Only total loss
Only total loss
Only total loss
Only total loss
Only total loss

6
12
24
36
Max

2
4
3
2
4

1.06 (0.49,2.31)
1.24 (0.74,2.07)
1.24 (0.68,2.24)
1.03 (0.78,1.38)
1.18 (0.72,1.93)

0.877
0.415
0.483
0.821
0.525

0.18 (0,0)
0.19 (0,1.92)
0.23 (0,8.78)
0.02 (0,0.87)
0.18 (0,2.12)

38 (0,0)
79 (0,97)
91 (0,100)
19 (0,91)
87 (0,99)

Caries
Caries
Caries
Caries

12
24
36
Max

2
1
2
4

1.87 (0.31,11.48)
0.58 (0.17,1.94)
1.72 (0.80,3.70)
1.49 (0.62,3.55)

0.497
0.375
0.165
0.372

0.99 (0,0)
0.15 (0,0)
0.56 (0,5.46)

48 (0,0)
45 (0,0)
74 (0,96)

Caries progress under sealant

Max

1

HR: 0.7 (0.5,1.1)

0.10

-

-

Sealant replaced by restoration

Max

1

HR: 0.7 (0.5,1.1)

0.09

-

-

Sealant retreated
Max
1
Outcome
Mos
N
Deciduous versus permanent dentition (referent)
Combined loss
6
3
Combined loss
12
6
Combined loss
Max
7

HR: 0.8 (0.6,1.0)
RR (95% CI)

0.07
P

tau2 (95% CI)

I2 (95% CI)

2.93 (0.28,30.49)
0.91 (0.23,3.54)
0.93 (0.31,2.83)

0.368
0.891
0.9

3.036 (0,0)
2.222 (1.166,11.080)
1.737 (0.909,7.380)

72 (0,0)
84 (73,96)
89 (82,97)

Only total loss
Only total loss
Outcome
Mandible versus maxilla (referent)
Combined loss
Combined loss
Combined loss
Combined loss
Combined loss
Combined loss

6
Max
Mos

1
1
N

1.16 (0.77,1.73)
1.16 (0.77,1.73)
RR (95% CI)

0.478
0.478
P

tau2 (95% CI)

I2 (95% CI)

6
12
18
24
36
Max

7
14
3
7
2
14

0.56 (0.27,1.16)
0.93 (0.59,1.46)
0.96 (0.68,1.36)
0.88 (0.59,1.31)
0.98 (0.76,1.25)
0.92 (0.62,1.37)

0.119
0.741
0.825
0.529
0.846
0.692

0.77 (0.40,2.97)
0.57 (0.32,1.45)
0.06 (0,1.85)
0.20 (0,0.90)
0.02 (0,10.59)
0.44 (0.25,1.11)

98 (97,100)
99 (98,100)
71 (0,99)
96 (0,99)
40 (0,100)
99 (99,100)

Only total loss
Only total loss
Only total loss
Only total loss
Only total loss
Only total loss

6
12
18
24
36
Max

4
7
1
5
2
8

1.03 (0.41,2.62)
0.80 (0.50,1.27)
0.89 (0.54,1.49)
0.93 (0.41,2.09)
1.05 (0.60,1.85)
0.85 (0.54,1.35)

0.946
0.341
0.664
0.857
0.862
0.487

0.54 (0,5.60)
0.27 (0,1.00)

72 (0,96)
82 (0,95)

0.56 (0,3.47)
0.11 (0,0)
0.28 (0,0.92)

93 (0,99)
55 (0,0)
87 (0,96)

Caries
Caries
Caries
Caries

12
24
36
Max

4
5
2
8

0.66 (0.12,3.65)
0.89 (0.33,2.43)
2.30 (0.94,5.64)
1.28 (0.62,2.62)

0.633
0.827
0.068
0.503

1.91 (0,11.51)
0.84 (0,4.22)
0.25 (0,50.00)
0.74 (0,2.26)

66 (0,92)
77 (0,95)
56 (0,100)
80 (0,92)
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Caries under sealant

Max

1

HR: 0.7 (0.5,1.0)

0.07

-

-

1st Re-seal need

Max

2

1.08 (0.44,2.62)

0.874

0.34 (0,0)

80 (0,0)

2nd Re-seal need

Max

1

2.62 (0.24,28.64)

0.431

-

-

Sealant replaced by restoration

Max

1

HR: 0.7 (0.5,1.0)

0.03

-

-

Sealant retreated
Outcome
pPM1 versus pM1 (referent)
Combined loss
Combined loss
Combined loss
Combined loss
Combined loss

Max
Mos

1
N

HR: 0.8 (0.6,1.0)
RR (95% CI)

0.07
P

tau2 (95% CI)

I2 (95% CI)

6
12
18
24
Max

2
2
2
2
2

0.17 (0.05,0.58)
0.12 (0.03,0.50)
0.06 (0.01,0.33)
0.16 (0.04,0.64)
0.16 (0.04,0.64)

0.005
0.004
0.001
0.01
0.01

0.42 (0,44.48)
0.71 (0,50.00)
0.80 (0,50.00)
0.68 (0,50.00)
0.68 (0,50.00)

51 (0,99)
62 (0,99)
51 (0,99)
64 (0,99)
64 (0,99)

Outcome
pPM2 versus pM1 (referent)
Combined loss
Combined loss
Combined loss
Combined loss
Combined loss

Mos

N

RR (95% CI)

P

tau2 (95% CI)

I2 (95% CI)

6
12
18
24
Max

2
2
2
2
2

0.53 (0.17,1.70)
0.38 (0.14,1.07)
0.33 (0.12,0.92)
0.81 (0.26,2.55)
0.81 (0.26,2.55)

0.287
0.068
0.034
0.723
0.723

0.44 (0,0)
0.30 (0,50.00)
0.29 (0,42.45)
0.56 (0,50.00)
0.56 (0,50.00)

58 (0,0)
49 (0,99)
48 (0,99)
82 (0,100)
82 (0,100)

Outcome
pPMs versus pM1 (referent)
Combined loss
Combined loss
Combined loss
Combined loss
Combined loss
Combined loss
Combined loss
Combined loss

Mos

N

RR (95% CI)

P

tau2 (95% CI)

I2 (95% CI)

6
12
18
24
60
120
180
Max

4
6
4
6
1
1
1
7

0.44 (0.08,2.52)
0.25 (0.12,0.52)
0.22 (0.05,0.89)
0.34 (0.17,0.68)
1.44 (1.09,1.90)
1.19 (1.02,1.38)
1.06 (0.97,1.15)
0.42 (0.21,0.83)

0.356
<0.001
0.034
0.002
0.009
0.031
0.227
0.013

2.24 (0,25.28)
0.55 (0,3.07)
1.46 (0,14.06)
0.54 (0,3.63)
0.69 (0.32,3.51)

84 (0,98)
83 (0,97)
78 (0,97)
89 (0,98)
96 (91,99)

Only total loss
Only total loss
Only total loss
Only total loss
Only total loss
Only total loss
Only total loss
Only total loss

6
12
18
24
60
120
180
Max

1
3
1
3
1
1
1
4

3.96 (0.17,93.17)
0.25 (0.03,2.41)
1.33 (0.09,20.26)
0.36 (0.06,2.11)
1.60 (1.03,2.50)
1.07 (0.81,1.40)
1.08 (0.89,1.30)
0.52 (0.13,2.00)

0.393
0.23
0.836
0.257
0.037
0.648
0.438
0.341

2.88 (0,50.00)
1.63 (0,40.50)
1.37 (0,12.98)

72 (0,98)
69 (0,98)
81 (0,98)

Caries
Caries
Caries
Caries
Caries

24
60
120
180
Max

2
1
1
1
3

0.17 (0.03,0.86)
0.02 (0.00,0.31)
0.02 (0.00,0.14)
0.01 (0.00,0.10)
0.07 (0.01,0.61)

0.033
0.005
<0.001
<0.001
0.015

0.96 (0,0)
2.79 (1.18,50.00)

62 (0,0)
82 (66,99)

2

0.30 (0.10,0.92)

0.035

0.51 (0,0)

77 (0,0)

1st Re-seal need

14

2nd Re-seal need

1

0.58 (0.05,6.34)

0.655

-

-

Mos

N

RR (95% CI)

P

tau2 (95% CI)

I2 (95% CI)

6
12
18
24
60
120
180
Max

2
3
2
2
1
1
1
4

0.93 (0.32,2.68)
0.86 (0.29,2.53)
1.03 (0.39,2.73)
0.31 (0.02,5.99)
0.40 (0.22,0.72)
0.80 (0.63,1.02)
0.69 (0.58,0.82)
0.44 (0.11,1.80)

0.892
0.788
0.947
0.439
0.003
0.075
<0.001
0.255

0.40 (0,50.00)
0.61 (0,17.09)
0.37 (0,50.00)
4.06 (1.05,1.05)
1.64 (0,19.74)

68 (0,100)
72 (0,99)
74 (0,100)
88 (66,66)
95 (0,100)

Only total loss
Only total loss
Only total loss
Only total loss
Only total loss

12
60
120
180
Max

1
1
1
1
2

0.60 (0.03,11.23)
0.42 (0.17,1.06)
0.78 (0.53,1.15)
0.60 (0.43,0.84)
0.60 (0.22,1.61)

0.732
0.067
0.213
0.002
0.309

0.25 (0,0)

18 (0,0)

Caries
Caries
Caries
Caries
Caries

24
60
120
180
Max

2
1
1
1
3

0.91 (0.23,3.63)
1.16 (0.65,2.05
0.77 (0.48,1.23
0.85 (0.60,1.22)
0.91 (0.40,2.06)

0.898
0.618
0.267
0.383
0.817

0.86 (0.27,50.00)
0.44 (0,14.69)

87 (67,100)
86 (0,100)

1st Re-seal need

Max

2

0.33 (0.13,0.87)

0.024

0.24 (0,14.64)

81 (0,98)

2nd Re-seal need

Max

1

0.97 (0.05,19.93)

0.986

-

-

Mos

N

RR (95% CI)

P

tau2 (95% CI)

I2 (95% CI)

6
12
Max

3
6
7

2.93 (0.28,30.49)
0.91 (0.23,3.54)
0.91 (0.31,2.83

0.368
0.891
0.9

3.04 (0,0)
2.22 (1.17,11.08)
1.74 (0.91,7.38)

72 (0,0)
84 (73,96)
89 (82,97)

6
Max

1
1

1.16 (0.77,1.73)
1.16 (0.77,1.73)

0.478
0.478

Mos

N

RR (95% CI)

P

tau2 (95% CI)

I2 (95% CI)

Max

1

1.31 (0.83,2.06)

0.249

-

-

Only total loss

Max

1

0.82 (0.47,1.45)

0.5

-

-

Caries
.

Max

1

1.06 (0.45,2.49)

0.899

-

-

Outcome
pM2 versus pM1 (referent)
Combined loss
Combined loss
Combined loss
Combined loss
Combined loss
Combined loss
Combined loss
Combined loss

Outcome
dM2 versus pM1 (referent)
Combined loss
Combined loss
Combined loss
Only total loss
Only total loss
Outcome
dM2 versus dM1
Combined loss
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Appendix 9. Subgroup analyses for meta-analyses including at least 5 studies.
Outcome timing
Comparison
Outcome
Nall
SG
NSG RR (95% CI)
Deciduous versus permanent teeth (referent)
Combined loss
7
6 mos
1
1.10 (0.94,1.29)
12 mos
6
0.91 (0.23,3.54)
Maxillary versus mandibular teeth (referent)
Caries
8
12 mos
24 mos
36 mos
Combined loss

pPMs versus pM1 (referent)
Combined loss

14

12 mos
18 mos
24 mos
36 mos

5

5
0

P

PSG

SG

Sealant material
NSG RR (95% CI)

P

PSG

0.250
0.891

0.153

CR
CR+F

4
2

0.55 (0.10,3.00)
2.19 (0.35,13.51)

0.486
0.400

0.079

1
5
2

1.65 (0.68,4.02)
0.89 (0.33,2.43)
2.30 (0.94,5.64)

0.272
0.827
0.503

0.072

CR
CR+F
GIC

4
3
1

0.91 (0.37,2.26)
1.54 (0.41,5.82)
2.68 (1.49,4.82)

0.834
0.522
0.001

0.004

6
1
5
2

1.01 (0.40,2.53)
0.98 (0.94,1.03)
0.87 (0.48,1.58)
0.98 (0.76,1.25)

0.986
0.426
0.642
0.846

0.841

CR
CR+F
GIC

7
5
2

1.17 (0.56,2.45)
0.72 (0.42,1.21)
0.99 (0.94,1.05)

0.684
0.212
0.796

0.458

CR
CR+F

4
1

0.33 (0.20,0.56)
0.28 (0.08,0.91)

<0.001
0.034

0.834

.

16

Appendix 10. Additional information to the systematic review.

Author contributions
SNP developed the study protocol, ran searches and extracted hits, did study selection, data extraction,
risk of bias assessment, handled communications with trialists, did statistical analysis, assisted in the
interpretation of results, wrote the first manuscript draft, approved the final version, and is the
corresponding author, guarantor of the present review, and responsible for any updates. DD revised the
study protocol, did study selection, data extraction, risk of bias assessment, revised the manuscript draft,
and approved the final version. NK, KB, VW revised the study protocol, assessed in issues arising during
study selection/data extraction/ risk of bias assessment, revised the manuscript draft, and approved the
final version.

Post hoc changes from the registered protocol
-Data analysis: The relative risk was used over the initially set odds ratios for most of the binary outcomes,
as it is more clinically relevant and easily understood. Two studies reported hazard ratios and were
separately reported.
-Data analysis: Reporting biases (small-study effects, including publication bias) were planned to be
assessed through the inspection of contour-enhanced funnel plot and with the Egger’s weighted
regression test [Egger et al., 1998], if at least 10 trials were identified. If hints of bias were identified
sensitivity analyses were performed by including only bias free and/or the most precise studies. However,
no such analyses could be performed, due to the limited number of included studies (no meta-analyses
with least 10 studies).
-Data analysis: After the suggestion of an external reviewer during the paper’s peer review, we also
calculate the absolute risk reduction and relative risk reduction for the outcome of caries prevalence under
sealed premolars and molars. This is done only for the statistically significant effect of premolars vs molars
and is reported very shortly in the Discussion and declared as post hoc.
-GRADE assessment: following the skepticism of an external reviewer during the paper’s peer review, we
have decided to treat the included randomized trials as observational studies in the GRADE assessment,
due to the observational nature of data extracted from included trials.
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