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A B S T R A C T

Background

Topically-applied fluoride varnishes have been used extensively as an operator-applied caries-preventive intervention for over three
decades. This review updates the first Cochrane review of fluoride varnishes for preventing dental caries in children and adolescents, which
was first published in 2002.

Objectives

To determine the eIectiveness and safety of fluoride varnishes in preventing dental caries in children and adolescents, and to examine
factors potentially modifying their eIect.

Search methods

We searched the Cochrane Oral Health Group's Trials Register (to 13 May 2013), the Cochrane Central Register of Controlled Trials (CENTRAL)
(The Cochrane Library 2013, Issue 4), MEDLINE via OVID (1946 to 13 May 2013), EMBASE via OVID (1980 to 13 May 2013), CINAHL via EBSCO
(1980 to 13 May 2013), LILACS and BBO via the BIREME Virtual Health Library (1980 to 13 May 2013), ProQuest Dissertations and Theses
(1861 to 13 May 2013), and Web of Science Conference Proceedings (1945 to 13 May 2013). A search for ongoing trials was undertaken on
ClinicalTrials.gov on 13 May 2013. There were no restrictions on language or date of publication in the search of the electronic databases.

Selection criteria

Randomised or quasi-randomised controlled trials with blind outcome assessment used or indicated, comparing topically-applied fluoride
varnish with placebo or no treatment in children up to 16 years during at least one year. The main outcome was caries increment measured
by the change in decayed, missing and filled tooth surfaces in both permanent (D(M)FS) and primary (d(e/m)fs) teeth.

Data collection and analysis

At least two review authors assessed all search results, extracted data and undertook risk of bias independently. Study authors were
contacted for additional information. The primary measure of eIect was the prevented fraction, that is the diIerence in mean caries
increments between the treatment and control groups expressed as a percentage of the mean increment in the control group. The caries
increments nearest to three years were used from each included study. Random-eIects meta-analyses were performed where data could
be pooled. Potential sources of heterogeneity were examined in random-eIects meta-regression analyses. Adverse eIects information
was collected from the included trials.
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Main results

Twenty-two trials with 12,455 participants randomised (9595 used in analyses) were included. For the 13 that contributed data for the
permanent tooth surfaces meta-analysis, the pooled D(M)FS prevented fraction estimate comparing fluoride varnish with placebo or no
treatment was 43% (95% confidence interval (CI) 30% to 57%; P < 0.0001). There was substantial heterogeneity, confirmed statistically (P

< 0.0001; I2 = 75%), however this body of evidence was assessed as of moderate quality. The pooled d(e/m)fs prevented fraction estimate
was 37% (95% CI 24% to 51%; P < 0.0001) for the 10 trials that contributed data for the primary tooth surfaces meta-analysis, also with

some heterogeneity (P = 0.009; I2 = 59%). Once again this body of evidence was assessed as of moderate quality. No significant association
between estimates of D(M)FS or d(e/m)fs prevented fractions and the pre-specified factors of baseline caries severity, background exposure
to fluorides, application features such as prior prophylaxis, concentration of fluoride, frequency of application were found. There was also
no significant association between estimates of D(M)FS or d(e/m)fs prevented fractions and the post hoc factors: whether a placebo or no
treatment control was used, length of follow-up, or whether individual or cluster randomisation was used, in the meta-regression models.
A funnel plot of the trials in the main meta-analyses indicated no clear relationship between prevented fraction and study precision. In both
methods, power is limited when few trials are included. There was little information concerning possible adverse eIects or acceptability
of treatment.

Authors' conclusions

The conclusions of this updated review remain the same as those when it was first published. The review suggests a substantial caries-
inhibiting eIect of fluoride varnish in both permanent and primary teeth, however the quality of the evidence was assessed as moderate,
as it included mainly high risk of bias studies, with considerable heterogeneity.

P L A I N   L A N G U A G E   S U M M A R Y

Fluoride varnishes for preventing dental caries in children and adolescents

Review question

The main question addressed by this review is how eIective the use of fluoride varnish for the prevention of caries in children and
adolescents is compared to placebo (a treatment without the active ingredient i.e. fluoride) or no treatment.

Background

Tooth decay (dental caries) is a significant health problem worldwide. It aIects not only the vast majority of adults but also children, from
60% to 90% of them. In other words, six to nine children in every 10 are aIected by tooth decay. Levels of tooth decay vary both between
and within diIerent countries, but it is generally true that children in lower socio-economic groups (measured by income, education and
employment) have greater levels of tooth decay. Untreated tooth decay causes progressive destruction of the tops of teeth (crowns) and
this is oDen accompanied by severe pain and suIering. Repairing and replacing decayed teeth is extremely costly in terms of time and
money and is a major drain on the resources of healthcare systems.

The prevention of dental caries in children and adolescents is regarded as a priority for dental services and considered more cost-eIective
than its treatment. Fluoride is a mineral that prevents tooth decay. Fluoride is added to the water supply in many areas. It can also be
applied directly to teeth in the form of fluoride varnish. This is applied to first (baby) and permanent teeth (depending on the age of the
child) usually by a dental professional from two to four times a year. Because it stays on the surface of the tooth for relatively long periods
of time it releases fluoride in an eIicient and eIective way.

Study characteristics

This review of existing studies was carried out by the Cochrane Oral Health Group and the evidence is current up to 13 May 2013.
In this updated review there are now 22 trials published between 1975 and 2012 in which a total of 12,455 children were randomised to
treatment with either fluoride varnish or placebo/no treatment. Study duration ranged from one to five years among included trials (12
of these lasted two years).

Key results

The evidence produced has been found to be of moderate quality due to issues with trial designs. However in the 13 trials that looked
at children and adolescents with permanent teeth the review found that the young people treated with fluoride varnish experienced on
average a 43% reduction in decayed, missing and filled tooth surfaces. In the 10 trials looking at the eIect of fluoride varnish on first or
baby teeth the evidence suggests a 37% reduction in decayed, missing and filled tooth surfaces. There was little information concerning
possible adverse eIects or acceptability of treatment.

Quality of the evidence

The evidence presented is of moderate quality due to issues with trial designs.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.

Fluoride varnish compared with placebo/no treatment for preventing caries in children and adolescents

Patient or population: Children and adolescents

Settings: School/clinic

Intervention: Fluoride varnish

Comparison: No treatment/placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

No treat-
ment/placebo

Fluoride varnish

Relative effect
(95% CI)

No of partici-
pants
(trials)

Quality of the
evidence
(GRADE)

Comments

Mean increment in

control group 0.171

The corresponding mean increments in
the intervention group is 0.10 (95% CI 0.07
to 0.12)

PF = 0.43 (95% CI
0.30 to 0.57)

6478
(13)

⊕⊕⊕⊝

moderate2

 

Mean increment in
control group 2.37

The corresponding mean increments in
the intervention group is 1.35 (95% CI 1.02
to 1.70)

PF = 0.43 (95% CI
0.30 to 0.57)

6478
(13)

⊕⊕⊕⊝

moderate2

 

Permanent tooth sur-
faces

D(M)FS increment PF -
nearest to 3 years (14
trials)

The duration of the trials
ranged from 1 to 5 years
with most trials (10) be-
ing of 2 to 3 years dura-
tion

Mean increment in
control group 7.72

The corresponding mean increments in
the intervention group is 4.40 (95% CI 3.32
to 5.40)

PF = 0.43 (95% CI
0.30 to 0.57)

6478
(13)

⊕⊕⊕⊝

moderate2

 

Mean increment in

control group 0.893

The corresponding mean increments in
the intervention group is 0.56 (95% CI 0.44
to 0.68)

PF = 0.37 (95% CI
0.24 to 0.51)

3804

(10 )

⊕⊕⊕⊝

moderate4

 

Mean increment in
control group 1.65

The corresponding mean increments in
the intervention group is 1.04 (95% CI 0.81
to 1.25)

PF = 0.37 (95% CI
0.24 to 0.51)

3804

(10 )

⊕⊕⊕⊝

moderate4

 

Deciduous tooth sur-
faces

d((e)/m)fs increment
PF - nearest to 3 years
(10 trials)

The duration of the tri-
als ranged from 1 to 2.5
years with most trials (7)
being of 2 years duration

Mean increment in
control group 13.8

The corresponding mean increments in
the intervention group is 8.69 (95% CI 6.76
to 10.49)

PF = 0.37 (95% CI
0.24 to 0.51)

3804

(10 )

⊕⊕⊕⊝

moderate4
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*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI)
CI: confidence interval; PF: prevented fraction

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate
Very low quality: We are very uncertain about the estimate

1 The mean increments in the control group ranged from 0.17 to 7.72, median 2.37
2 The quality of the evidence was downgraded due to considerable heterogeneity; 9 trials were at high and 4 trials at unclear risk of bias. However this body of evidence showed
a consistent, large clinically important eIect and we have upgraded the quality of evidence to moderate
3 The mean increments in the control group ranged from 0.89 to 13.8, median 1.65
4 The quality of the evidence was downgraded due to considerable heterogeneity; 5 trials were at high and 5 trials at unclear risk of bias. However this body of evidence showed
a consistent, large clinically important eIect and we have upgraded the quality of evidence to moderate
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B A C K G R O U N D

Description of the condition

Dental caries is a highly prevalent chronic disease aIlicting a
significant proportion of the world population, including around
60% to 90% of school-aged children and the vast majority of adults
(Petersen 2004). In general, dental caries levels vary considerably
between and within diIerent countries, but children in the lower
socio-economic status (SES) groups have higher caries levels than
those in the upper SES groups (Chen 1995; Reisine 2001). Untreated
caries causes progressive destruction of the crowns of the teeth,
oDen accompanied by severe pain and suIering. The repair and
replacement of carious teeth is excessively time consuming and
costly, representing a major drain of resources for healthcare
systems.

Description of the intervention

Professionally-applied fluoride varnishes, developed in the 1960s
as a preventive intervention for dental caries, have been extensively
used in Europe, Scandinavia and Canada and their use in other
countries seems to be increasing, including the United States,
where they can be used oI-label as caries preventive agents
(Bawden 1998; Beltrán-Aguilar 2000; Kallestal 1999; WHO 1994).
The use of fluoride varnishes is considered appropriate for at risk
tooth surfaces in caries susceptible individuals and for moderate
and high caries prevalence child populations in community-based
preventive programmes (Petersson 1997). Varnishes were originally
developed to prolong the contact time between fluoride and dental
enamel, as they adhere to the tooth surface for longer periods
(12 hours or more) in a thin layer, and prevent the immediate
loss of fluoride aDer application, thus acting as slow-releasing
reservoirs of fluoride making acute toxicity unlikely (Ogaard 1994).
Although various diIerent formulations of fluoride varnishes are
available, there are two main preparations commercially known
as Duraphat and Fluor Protector. Duraphat contains 5% sodium
fluoride (NaF), or 22,600 parts per million fluoride ions (ppm F),
in a natural resin carrier with some alcohol included as a solvent.
Fluor Protector contains 0.9% difluorosilane by weight (1000 ppm
F) in polyurethane-based varnish and sets to a thin transparent
film (originally developed in 1975 by Arends and Schuthof with
a fluoride concentration of 0.7%, the fluoride concentration was
changed to 0.1% in 1987). Varnishes are usually applied with small
brushes, syringes, or cotton pellets, with or without prior dental
prophylaxis, at the frequency of two to four times a year. They
are considered safe, despite the high fluoride concentration (in
Duraphat for example), because the amount of varnish usually
applied to treat one child is only 0.5 ml on average (Petersson 1993;
Ripa 1990), which delivers 3 to 11 mg of fluoride ion per dose. This is
far below the probable toxic dose of 5 mg/kg body weight (Whitford
1992), even with the potential exposure (ingestion) varying from 3.5
to 11.3 mg of fluoride ion (Johnston 1994).

Numerous clinical trials evaluating the caries preventive eIect
of fluoride varnishes in children in both permanent and primary
teeth have been reported, and these have been the subject
of several narrative reviews (Beltrán-Aguilar 2000; Clark 1982;
De Bruyn 1987; Petersson 1993; Petersson 1997; Primosch 1985;
Seppa 1991; Yanover 1982) and of systematic reviews and meta-
analyses (Bader 2004; Carvalho 2010; Clark 1985; Helfenstein 1994;
Petersson 2004; Rozier 2001; Strohmenger 2001). It is evident from
these reviews and meta-analyses that fluoride varnishes are caries-

inhibitory agents. However, they either failed to fully report the
quantitative approaches used for data synthesis, or did not include
a comprehensive search for individual trials or a formal evaluation
of the risk of bias in included trials, despite obvious drawbacks
in study design and methods in the trials. Some reviews included
trials, mainly carried out in the 1970s, that had adopted the 'split-
mouth' design for example (i.e. used half-mouth controls). There is
a general agreement against the use of the within-subject paired
design for fluoride varnish trials in the literature; a major drawback
is that the possibility of significant contamination of control sites
cannot be excluded, regardless of the adhesiveness of the material
to the tooth surface in the first hours aDer application (Clark 1982;
De Bruyn 1987; Petersson 1993).

How the intervention might work

The most important anti-caries eIect of fluoride is considered
to result from its local action on the tooth/plaque interface,
through promotion of remineralisation of early caries lesions and
by reducing tooth enamel solubility (Featherstone 1988). Enamel
demineralisation is markedly inhibited if fluoride is present at the
time of the acid challenge because fluoride diIuses with the acid
from plaque into the enamel and acts at the crystal surface to
reduce mineral loss. When the pH rises following demineralisation,
fluoride can combine with dissolved calcium and phosphate ions to
precipitate or grow fluorapatite-like crystalline material within the
tooth. Fluoride enhances this mineral gain and provides a material
which is more resistant to subsequent acid attack (ten Cate 1999).
This occurs with all forms and concentrations of topical fluoride
although to a variable extent. Regular use of fluoride toothpaste or
mouthrinse results in sustained elevated fluoride concentrations in
the oral fluids during the demineralisation/remineralisation cycle,
but with higher concentration topical fluoride vehicles (such as
varnishes and gels), calcium fluoride is precipitated on the enamel
surface and in the plaque. This calcium fluoride acts as a fluoride
reservoir which is released when the oral pH falls (Horowitz 1996;
Ogaard 1994).

Thus, varnishes deliver fluoride to the surface of enamel and to
subsurface carious lesions, where it forms deposits of calcium
fluoride and provides a reservoir of fluoride ions (Ogaard 1994).
The greatest release occurs during the first three weeks aDer
application, with more gradual release thereaDer (Shen 2002).

Why it is important to do this review

The prevention of dental caries in children and adolescents is
generally regarded as a priority for dental services and considered
more cost-eIective than its treatment (Burt 1998). Fluoride therapy
has been the centrepiece of caries-preventive strategies since the
introduction of water fluoridation schemes over five decades ago
(Murray 1991). These were introduced when caries was highly
prevalent and severe, and when even modest prevention activities
led to considerable reductions in disease levels. In the last 30 years,
with the substantial decline in dental caries rates in many western
countries, an increase in dental fluorosis levels in some countries,
and intensive research on the mechanism of action of fluoride
highlighting the primary importance of its topical eIect, greater
attention has been paid to the appropriate use of other fluoride-
based interventions (Featherstone 1988; Featherstone 1999; Glass
1982; Marthaler 1996; O'Mullane 1994; Ripa 1991).

Fluoride varnishes for preventing dental caries in children and adolescents (Review)
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The use of topically-applied fluoride products in particular, which
are much more concentrated than the fluoride in drinking water,
has increased over recent decades. By definition, the term
'topically-applied fluoride' is used to describe those delivery
systems which provide fluoride to exposed surfaces of the
dentition, at elevated concentrations, for a local protective eIect,
and are therefore not intended for ingestion. Fluoride-containing
toothpastes (dentifrices), mouthrinses, gels and varnishes are the
modalities most commonly used at present, either alone or in
combination. Various products are marketed in diIerent countries
and a variety of caries preventive programmes based on these have
been implemented. Toothpastes are by far the most widespread
form of fluoride usage (Murray 1991a; Ripa 1991) and although
the reasons for the decline in the prevalence of dental caries in
children from diIerent countries has been the subject of much
debate (de Liefde 1998; Krasse 1996; Marthaler 1996; Marthaler
2004; Nadanovsky 1995), it has been mainly attributed to the
gradual increase in, and regular home use of fluoride in toothpaste
(Bratthall 1996; Glass 1982; Marthaler 1994; O'Mullane 1994; Ripa
1991; Rolla 1991).

At the same time, the lower caries prevalence now prevailing in
many countries and the widespread availability of fluoride from
multiple sources have raised the question of whether topically-
applied fluorides are still eIective in reducing caries, and safe,
mainly in terms of the potential risk of fluorosis (mottled enamel).
This is particularly important as nearly all child populations in high-
income countries are exposed to some source of fluoride, notably in
toothpaste, and adverse eIects may be rare (such as acute fluoride
toxicity) or more subtle (such as mild dental fluorosis) (Marthaler
2004; Murray 1991a).

The evidence on the eIect of topically-applied fluoride products
on the prevention of dental caries in children has been extensively
reviewed in traditional narrative reviews. A number of reviews
focusing on the evaluation of specific fluoride active agents
within specific delivery systems have used a quantitative meta-
analytical approach to synthesise trials results (Ammari 2003;
Bartizek 2001; Chaves 2002; Clark 1985; Helfenstein 1994; Johnson
1993; Petersson 2004; Stamm 1984; Stamm 1995; Steiner 2004;
Strohmenger 2001; Twetman 2004; van Rijkom 1998). However,
there has been no systematic investigation evaluating and
comparing the eIects of the main modalities of topically-applied
fluoride and examining formally the main factors that may
influence their eIectiveness.

This review is one in a series of systematic reviews of topical
fluoride interventions and assesses the eIectiveness of fluoride
varnishes for the prevention of dental caries in children. It is an
update of the review first published in 2002, which suggested a
substantial caries-inhibiting eIect of fluoride varnish in both the
permanent and primary teeth of children, but based largely on
a small number of relatively old trials of variable methodological
quality (Marinho 2002).

O B J E C T I V E S

(1) To determine the eIectiveness and safety of fluoride varnishes
in preventing dental caries in the child/adolescent population.
(2) To examine whether the eIect of fluoride varnishes is influenced
by the initial level of caries severity.
(3) To examine whether the eIect of fluoride varnishes is
influenced by the background exposure to fluoride in water (or

salt), toothpastes, or reported fluoride sources other than the study
option(s).
(4) To examine whether the eIect of fluoride varnishes is
influenced by fluoride concentration or application features, such
as frequency of use and prophylaxis.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised or quasi-randomised controlled trials using or
indicating blind outcome assessment, in which fluoride varnish is
compared concurrently to a placebo or no treatment group during
at least one year.
We excluded randomised or quasi-randomised controlled trials
using within-group paired comparison designs (e.g. split-mouth
trials), or with open outcome assessment or no indication of blind
outcome assessment, or lasting less than one year, or controlled
trials where random or quasi-random allocation was not used or
indicated.

Types of participants

Children or adolescents aged 16 or less at the start of the study
(irrespective of initial level of dental caries, background exposure
to fluorides, dental treatment level, nationality, setting where
intervention is received or time when it started).
Studies where participants were selected on the basis of special
(general or oral) health conditions were excluded.

Types of interventions

Topical fluoride in the form of varnishes only, using any fluoride
agent, at any concentration (ppm F), amount or duration of
application, and with any technique of application, prior or post-
application. However, frequency of application should have been
at least once a year. The control group is placebo or no treatment
resulting in the following comparison: Fluoride varnish compared
with a placebo or no treatment.

Studies where the intervention consisted of any other caries
preventive agent or procedure (e.g. other fluoride-based measures,
chlorhexidine, sealants, oral hygiene interventions, xylitol chewing
gums) used in addition to fluoride varnish were excluded.

Types of outcome measures

The primary outcome measure in this review was caries increment,
as measured by change from baseline in the number of decayed,
(missing) and filled permanent surfaces / number of decayed,
(extracted/missing) and filled primary surfaces (D(M)FS / d(e/
m)fs). Caries is defined here as being recorded at the dentine
level of diagnosis. If caries data only reported caries at both
dentine and enamel lesions combined then this was used in the
analysis (see Data collection and analysis for the diIerent ways
of recording caries and reporting the D(M)FT/S / d(m)D/s scores in
permanent and primary teeth in clinical trials of caries preventive
interventions).

The following outcomes were considered relevant: coronal dental
caries and dental fillings, in both the permanent and the primary
dentitions, tooth loss, dental pain, specific adverse eIects (oral
allergic reactions, mucosal irritation, adverse symptoms such as
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nausea, gagging, vomiting), use of health service resources (such as
visits to dental care units, length of dental treatment time).
Studies reporting no dental caries data, reporting only on
plaque/gingivitis, calculus, dentine hypersensitivity or fluoride
physiological outcome measures (fluoride uptake by enamel or
dentine, salivary secretion levels, etc.) were excluded.

Search methods for identification of studies

For the identification of trials included or considered for this
review, we developed detailed search strategies for each database
searched. These were based on the search strategy developed
for MEDLINE (OVID) but revised appropriately for each database.
The search strategy used a combination of controlled vocabulary
and free text terms and was linked with the Cochrane Highly
Sensitive Search Strategy (CHSSS) for identifying randomised trials
(RCTs) in MEDLINE: sensitivity maximising version (2008 revision)
as referenced in chapter 6.4.11.1 and detailed in box 6.4.c of the
Cochrane Handbook for Systematic Reviews of Interventions version
5.1.0 (updated March 2011) (Higgins 2011). Details of the current
MEDLINE search strategy are provided in Appendix 3. The search
of EMBASE was linked to the Cochrane Oral Health Group filter for
identifying RCTs, and the searches of LILACS and BBO were linked
to the Brazilian Cochrane Center filter.

Electronic searching (databases and registers)

We searched the following electronic databases:

• The Cochrane Oral Health Group's Trials Register (to 13 May
2013) (Appendix 1)

• The Cochrane Central Register of Controlled Trials (CENTRAL)
(The Cochrane Library 2013, Issue 4) (Appendix 2)

• MEDLINE via OVID (1946 to 13 May 2013) (Appendix 3)

• EMBASE via OVID (1980 to 13 May 2013) (Appendix 4)

• CINAHL via EBSCO (1980 to 13 May 2013) (Appendix 5)

• LILACs via BIREME Virtual Health Library (1980 to 13 May 2013)
(Appendix 6)

• BBO via BIREME Virtual Health Library (1980 to 13 May 2013)
(Appendix 6)

• ProQuest Dissertations and Theses (1861 to 13 May 2013)
(Appendix 7)

• Web of Science Conference Proceedings (1945 to 13 May 2013)
(Appendix 8).

No restrictions were placed on language or date of publication in
the search of the electronic databases.

Ongoing trials

A search of the National Institutes of Health registry and results
service (ClinicalTrials.gov) was undertaken on 13 May 2013
(Appendix 9).

Reference searching

All eligible trial reports, previous meta-analyses and review articles
were scanned for relevant references. For the original version of
this review reference lists of relevant chapters from preventive
dentistry text books on topically-applied fluoride interventions had
also been consulted.

Handsearching

Some handsearching was carried out for the original version of this
review, on journals identified as having the highest yield of eligible
RCTs / controlled clinical trials (CCTs):

• Community Dentistry and Oral Epidemiology (1990 to 1999)

• British Dental Journal (1999 to 2000)

• Caries Research (1999 to 2000)

• Community Dentistry and Oral Epidemiology (1999 to 2000)

• Journal of the American Dental Association (1999 to 2000)

• Journal of Dental Research (1999 to 2000)

• Journal of Public Health Dentistry (1999 to 2000)

• European Journal of Oral Sciences (1999 to 2000).

For the update of this review, only handsearching done as part of
the Cochrane Worldwide Handsearching Programme was carried
out. See the Cochrane Masterlist of journals and issues searched to
date for more information.

Personal contact/correspondence

For the original review, we contacted experts in the field of
preventive dentistry to identify any unpublished trials or trials
which may not be indexed by the major databases. A letter was
sent to the author(s) of each included study published during
the 1980s and 1990s in order to obtain information on possible
unpublished trials eligible for inclusion. All the authors of trials
who had been contacted in order to clarify reported information to
enable assessment of eligibility or obtain missing data were also
asked for unpublished trials.

Based on information extracted mainly from included trials, a list
of manufacturers of fluoride varnishes was created for locating
unpublished trials, and three fluoride varnish manufacturers were
contacted in October 2000 and in December 2012. Information
on any unpublished trials was requested from Colgate Oral
Pharmaceuticals, Ivoclar North America and Pharmascience.

Data collection and analysis

Selection of studies

The screening for eligibility was done in duplicate by at least two
review authors for all potential studies identified from all searches
performed.

Trial reports thought to be potentially relevant in languages not
known by the review authors were translated and the initial form
completed by an author with reference to the translator. Attempts
were made to contact authors of trials that could not be classified
in order to ascertain whether inclusion criteria were met.

Data extraction and management

At least two review authors extracted data from all included studies
in duplicate. Numerical data presented only in graphs and figures
were extracted whenever possible. Attempts were made to contact
authors through an open-ended request in order to obtain missing
information or for clarification whenever necessary.

Information related to study methodology that was extracted
included: study duration (years of follow-up); comparability
of baseline characteristics - methods used pre-randomisation
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in sizing/balancing (stratification based on relevant variables)
or used post-randomisation in analysing/adjusting for possible
diIerences in prognostic factors between groups; objectivity/
reliability of primary outcome measurement (diagnostic methods
and thresholds/definitions used and included, and monitoring of
diagnostic errors); and any co-intervention or contamination or
both. Information on sponsoring institutions and manufacturers
involved was also recorded.

Characteristics related to participants that were extracted included:
age (mean and range) at start; caries severity at start (average
DMFS/dmfs, DFS/dfs, or other measure); background exposure to
other fluoride sources (toothpaste, water, etc.); year study began;
location where study was conducted (country); setting where
participants were recruited; and dental treatment level (F/DMF).

Characteristics of the intervention that were extracted included:
methods (technique/device) of application, prior and post-
application; fluoride active agents and concentrations used;
frequency and duration of application; and amount applied.
Information on what the fluoride varnish was compared to (no
treatment or placebo) was also recorded. These data are described
in the Characteristics of included studies table.

DiIerent ways of assessing/reporting caries increment (change
from baseline as measured by the decayed-missing-filled (DMF)
index) in the trials were recorded separately and/or combined
according to the components of the index chosen and units
measured (DMFT/S, or DFT/S, or DT/S, or FT/S); types of tooth/
surface considered (primary/permanent teeth/surfaces, first molar
teeth, approximal surfaces, etc.); state of tooth eruption considered
(erupted and/or erupting teeth or surface); diagnostic thresholds
used (cavitated/dentine lesions, non-cavitated/incipient lesions);
methods of examination adopted (clinical or radiographical or
both, other); and approaches to account or not for reversals in
caries increment adopted (in a net or observed caries increment
respectively). In addition, caries increment data have been
recorded at all reported time periods (at various follow-ups).

As we were aware that caries increment could be reported
diIerently in diIerent trials, we developed a set of a priori rules
to choose the primary outcome data (D(M)FS) for analysis from
each study: DFS data would be chosen over DMFS data, and these
would be chosen over DS or FS; data for 'all surface types combined'
would be chosen over data for 'specific types' only; data for 'all
erupted and erupting teeth combined' would be chosen over data
for 'erupted' only, and these over data for 'erupting' only; data from
'clinical and radiological examinations combined' would be chosen
over data from 'clinical' only, and these over 'radiological' only;
data for dentinal/cavitated caries lesions would be chosen over
data for enamel/non-cavitated lesions; net caries increment data
would be chosen over crude (observed) increment data; and follow-
up nearest to three years (oDen the one at the end of the treatment
period) would be chosen over all other lengths of follow-up, unless
otherwise stated. When no specification was provided with regard
to the methods of examination adopted, diagnostic thresholds
used, groups of teeth and types of tooth eruption recorded, and
approaches for reversals adopted, the primary choices described
above were assumed.

The Characteristics of included studies table provides a description
of all the main outcome data reported from each study with the
chosen primary outcome measure featuring at the top. All other

relevant outcomes identified as being assessed in the trials are also
listed in this table.

Assessment of risk of bias in included studies

At least two review authors undertook the assessment of the risk
of bias in all of the included trials independently. Disagreements
were resolved by discussion or the involvement of another review
author. This was carried out using The Cochrane Collaboration's
tool for assessing risk of bias as outlined in the Cochrane Handbook
for Systematic Reviews of Interventions version 5.1 (Higgins 2011),
but according to pre-defined criteria which were adapted and
refined for the Cochrane topical fluoride reviews updates. Eight
domains, namely sequence generation, allocation concealment,
blinding of participants, blinding of outcome assessment,
incomplete outcome data, selective outcome reporting, baseline
balance, and free from contamination or co-intervention, were
assessed according to the tool. Each domain included one or
more specific entries in a 'Risk of bias' table. Within each entry,
information reported in the study was described and a judgement
relating to the risk of bias for that entry was assigned. Where the
study clearly reported the methodology, a judgement of 'low risk
of bias' or ' high risk of bias' was made. Where trial methodology
was unclear, a domain was judged at 'unclear risk of bias' unless
and until further information became available. ADer taking into
account the additional information provided by the authors of the
trials, the overall risk of bias in included trials was assessed over all
eight domains. Studies were graded into the following categories.

• Low risk of bias (plausible bias unlikely to seriously alter the
results: all eight domains assessed as at low risk of bias).

• Moderate risk of bias (plausible bias that raises some doubt
about the results: at least one domain assessed as at unclear risk
of bias, but none at high risk of bias).

• High risk of bias (plausible bias that seriously weakens
confidence in the results: at least one domain assessed as at high
risk of bias).

Measures of treatment e>ect

Prevented fraction (PF) was the measure of treatment eIect
presented for caries increment. The prevented fraction is
calculated as the mean increment in the control group minus
the mean increment in the intervention group divided by the
mean increment in the control group. For an outcome such
as caries increment (where discrete counts are considered to
approximate to a continuous scale and are treated as continuous
outcome), this measure was considered more appropriate than the
mean diIerence or standardised mean diIerence since it allowed
combination of diIerent ways of measuring caries increment and a
meaningful investigation of heterogeneity between trials. It is also
simple to interpret.

For outcomes other than caries increment, continuous data were
to be analysed according to diIerences in mean treatment eIects
and their standard deviations. Dichotomous outcome data were
analysed by calculating risk ratios (RRs).

Unit of analysis issues

Not all the cluster randomised trials reported results adjusted for
the clustering present in the data. In such cases, we estimated
the design eIect with the intra-class correlation coeIicient (ICC) if
reported or a value of 0.05 (Lawrence 2008; ICC = 0.045). This was
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then used to modify the numbers in the intervention and control
groups by calculating the eIective sample size.

Dealing with missing data

We decided that missing standard deviations for caries increments
that were not revealed by contacting the original researchers would
be imputed through linear regression of log standard deviations
on log mean caries increments. This is a suitable approach for
caries prevention trials since, as they follow an approximate
Poisson distribution, caries increments are closely related (similar)
to their standard deviations (van Rijkom 1998). This approach
was undertaken wherever possible. Where caries increment data
were not reported but baseline and final mean caries scores were
reported instead, mean caries increments were calculated and
standard deviation of the increments estimated using a correlation
coeIicient between the baseline and final values of 0.5.

Assessment of heterogeneity

Heterogeneity was assessed by inspection of a graphical display
of the estimated treatment eIects from the trials along with their
95% confidence intervals and by formal tests of homogeneity
undertaken prior to each meta-analysis (Thompson 1999). This was

also quantified by the I2 statistic and classified according to the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011). A rough guide to interpretation: 0% to 40% might not be
important, 30% to 60% may represent moderate heterogeneity,
50% to 90% may represent substantial heterogeneity and 75% to
100% considerable heterogeneity.

Assessment of reporting biases

Funnel plots (plots of eIect estimates versus the inverse of their
standard errors (SE)) were drawn where there were suIicient trials
(> 10). Asymmetry of the funnel plot may indicate publication bias
and other biases related to sample size, though may also represent
a true relationship between trial size and eIect size. A formal
investigation of the degree of asymmetry was planned using the
method proposed by Egger 1997 and Harbord 2005.

Data synthesis

The meta-analyses were conducted as inverse variance weighted
averages. PF variances were estimated using the formula presented
in Dubey 1965. Random-eIects meta-analyses were performed
throughout. The prevented fraction data PF (SE) were entered
using the GIV option. Primary and permanent teeth were analysed
separately throughout.

Dichotomous outcome data were analysed by calculating RRs.
Again random-eIects models were used to calculate a pooled
estimate of eIect.

Dealing with studies with more than one intervention arm

In the trials with more than one relevant intervention group and a
common control group, such as those comparing diIerent active
fluoride agents or concentrations of fluoride ions to a placebo
group, summary statistics from the trials (number of children
analysed, mean caries increments and standard deviations) from
all relevant intervention groups were combined in order to obtain
a measure of treatment eIect. This enables the inclusion of all
relevant data in the primary meta-analysis, although may slightly
compromise any secondary investigations of dose response.

Subgroup analysis and investigation of heterogeneity

Three potential sources of heterogeneity were specified a priori,
and these formed part of the primary objectives of the review.
We hypothesised that: (1) the eIect of fluoride varnishes diIers
according to the baseline levels of caries severity, (2) the eIect of
fluoride varnishes diIers according to exposure to other fluoride
sources (in water, in toothpastes, etc.) and (3) the eIect of fluoride
varnishes diIers according to characteristics of use (fluoride
concentration or application features, such as frequency of use and
prophylaxis).

For this update it was also hypothesised that trials could be
categorised according to whether the teeth which the intervention
had been applied to were within two years of eruption. This is
important as newly erupted teeth are thought to be at higher risk of
caries. If suIicient number of trials were included, the association
of these factors with estimated eIects (PF) would be examined
by performing random-eIects meta-regression analyses in Stata
version 12.0 (Stata Corporation, USA) using the program 'Metareg'.

To allow such investigation, relevant data were dealt with as
follows: data on 'baseline levels of caries' were calculated from
the study sample analysed (final sample) unless otherwise stated,
and were averaged among all relevant study groups. Data on
'background exposure to other fluoride sources' combined data on
the use of fluoride toothpaste and the consumption of fluoridated
water (or salt) and were grouped into two categories: one for
trials which were based on samples provided with non-fluoride
toothpaste and which were from non-fluoridated areas (non-
exposed), and another for trials based on samples using fluoride
toothpaste or trials in fluoridated communities or both. When
use or non-use of fluoride toothpaste was not clearly indicated in
trials carried out in high-income countries, it was assumed that
fluoride toothpaste was widely used from the middle of the 1970s
(Ripa 1989); this information was sought from authors (or obtained
from other sources) when missing from trials carried out in other
locations. When data on the year a study had begun were not
provided, these were calculated as a 'probable date' by subtracting
the duration of the study (in years) plus one extra year, from the
publication date of the study.

Further potential sources of heterogeneity were investigated by
meta-regression - for diIerent types of control groups (placebo (PL)
or no treatment (NT)), diIerent types of randomisation (individual
child or cluster) and time since eruption (permanent teeth only),
but these post hoc analyses were reported as such, and findings
should be treated with caution. It should be remembered that all
the meta-regressions have low power and the findings should not
be interpreted as no eIect.

Sensitivity analysis

We intended to undertake a sensitivity analysis including the trials
with an overall assessment of low risk of bias, however there were
no trials satisfying this criteria. We undertook a sensitivity analysis
excluding trials where we imputed missing data such as standard
deviations and the design eIect in cluster randomised trials.
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R E S U L T S

Description of studies

Results of the search

Identification of reports/trials

The full search conducted as described in Search methods for
identification of studies on 13 May 2013 has been used to construct
the PRISMA flow chart shown in Figure 1.
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Figure 1.   Study flow diagram from 2013 search
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Selection of trials

For this update, 1204 reports were identified by the searches
(from databases and other sources) and 104 full-text articles
were assessed as potentially eligible. These comprised 40 reports
relating to 22 included trials (including the nine trials already
identified as included in the initial review), 63 reports relating
to 49 excluded trials (including the 33 trials already identified as
excluded in the initial review) and one ongoing study which may be
eligible (Figure 1).

Ongoing trials

We identified one ongoing trial which may be eligible (Macpherson
2012).

Included studies

See Characteristics of included studies table for details of each
study, a summary of some of the data is given in Additional Table 1.

There are 22 trials included, published between 1975 and 2012. Six
trials were conducted in Sweden (Frostell 1991; Holm 1979; Holm
1984; Koch 1975; Modeer 1984; Sköld 2005), three in Brazil (Arruda
2012; Salazar 2008; Tagliaferro 2011) and China (Chu 2002; Liu 2012;
Yang 2008), two in Germany (Borutta 1991; Borutta 2006), Canada
(Clark 1985; Lawrence 2008), India (Gugwad 2011; Tewari 1990), UK
(Hardman 2007; Milsom 2011), and one in each of the following
countries: Spain (Bravo 1997) and USA (Weintraub 2006). Ten trials
had multiple publications. Eighteen of the included trials did not
mention involvement with a fluoride varnish manufacturer, two
acknowledged the supply of varnish (Arruda 2012; Weintraub 2006)
and one acknowledged supply of equipment to apply the varnish
(Borutta 2006). The only one which acknowledged partial financial
support from a fluoride varnish manufacturer (Frostell 1991) also
acknowledge support from a sugar company.

Two of the published trials (Hardman 2007; Weintraub 2006)
included in this update were listed as ongoing trials in the last
published version of this review.

Design and methods

All the included trials used parallel group designs (the split-mouth
trials were excluded), five being cluster randomised trials (Borutta
2006; Bravo 1997; Hardman 2007; Lawrence 2008; Milsom 2011).
Six trials had more than one fluoride varnish treatment group
compared to a placebo or no treatment (Borutta 1991; Borutta
2006; Clark 1985; Sköld 2005; Weintraub 2006; Yang 2008). With
regard to type of control group used, 14 trials used a no treatment
control group, and the remaining eight used a placebo control
group, however five of these used an inactive treatment other than
varnish ('placebo' solution/distilled water). The study duration
(indicated by the total length of follow-up as well as the treatment
duration) ranged from one to five years among the included trials
(12 of these lasted two years). Studies were of moderate size
with seven trials allocating less than 100 children to relevant
study groups. The total number of children participating in the 22
included trials (given by the sample analysed at the end of the trial
period) was 9595, and ranged from 95 in the smallest trial to 2604
in the largest trial (although this was a cluster trial). Eleven trials
conducted the trials in schools or nurseries, eight in clinics and the
setting was unclear in the remaining three trials.

Participants

The ages of the children at the start of the trials ranged from 1 to
15 years, with similar numbers from both sexes (where these data
were reported); 14 trials included participants who were over six
years of age at the start, and eight trials included children from
one to five (in which primary teeth have been assessed for caries
development). Decayed, (missing) and filled permanent surfaces
(D(M)FS) at baseline, reported in 11 of the trials, ranged from 0 to
29.2, and from 0 (ds) to 12.4 (dmfs) in the eight trials that reported
data for primary dentition. With regard to 'background exposure
to other fluoride sources', only three trials were conducted in
water fluoridated communities (Holm 1984; Sköld 2005; Weintraub
2006) and only one (Borutta 1991) clearly reported no exposure
to fluoride toothpastes; 13 trials reported some other exposure to
fluoride (rinses, tablets), with one study mentioning fluoridated
milk (Hardman 2007). Seven studies reported that both groups
received oral hygiene advice or instruction (Arruda 2012; Chu 2002;
Gugwad 2011; Lawrence 2008; Liu 2012; Tagliaferro 2011; Weintraub
2006).

Interventions

Teeth were usually painted with a fluoride varnish using a small
brush (10 trials), in other trials the use of a probe or cotton swab was
reported. The use of NaF-based varnishes (Duraphat, Lawefluor,
Bifluorid 12, 3M™ CavityShield™, Fluoridin, Difluorsilane (Fluor
Protector) was reported in all trials. The fluoride concentration in
18 trials was 22,600 ppm F; the other trials ranged from 7000 ppm
F (Difluorsilane) to 56,300 ppm F (6% NaF + 6% calcium fluoride
(CaF) (Borutta 1991)). Two trials had arms with fluoride varnish
applied with less than 5% fluoride (Clark 1985; Yang 2008). The
application frequency of twice a year was tested in 17 trials and
that of four times a year in only three trials (Borutta 1991; Chu 2002;
Modeer 1984).  One study applied the varnish three times in one
week with no other applications (Gugwad 2011). The amount of
varnish applied was usually of around 0.5 ml per child (reported
in five trials). Where the actual application time was reported it
ranged from 1 to 4 minutes. The performance of some form of
tooth prophylaxis prior to administering the varnish was reported
in seven trials (Clark 1985; Frostell 1991; Gugwad 2011; Holm 1984;
Koch 1975; Modeer 1984; Sköld 2005), with four trials with no paste
and three with a non-fluoride paste (if with a fluoride paste the
trial would have been excluded). The prior tooth cleaning was
considered by the review authors as a possible part of the technique
of varnish application and not as a separate intervention on its own.

Outcome measures

All 22 included trials reported caries increment data at the tooth
surface level with D(M)FS reported in 13 trials, 11 trials reporting
d(e/m)fs, two trials reporting both D(M)FS and d(e/m)fs (Gugwad
2011; Hardman 2007). Five of the 11 trials reported caries increment
data at the tooth level (D(M)FT) and only three trials reported caries
increment data for primary teeth at the tooth level (dmD). With
regard to the components of the DMFS index used (and types of
teeth/surface assessed), 13 trials reported DMFS data (five trials
for first molars only and six trials for all tooth surface types) and
the other two reported DFS data (one trial for posterior approximal
surfaces only and another for first molar fissures only), one also
reported DS and FS data separately. (No choice had to be made
between DMFS or DFS data in any one trial, but DFS data were
chosen over DS/FS data in one of the trials.) All trials reported
D(M)FS data on specific teeth or tooth surfaces - first molars,
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occlusal, mesio-distal (approximal) and/or buco-lingual - but three
of these did not report data on all tooth surfaces (whole mouth).
D(M)FS data were reported at more than one follow-up time in two
trials only; follow-up of two years was the most common among all
trials.

Details of all the caries outcomes reported for each trial are given in
the Characteristics of included studies table. The caries outcomes
used in the meta-analyses are described. Twenty studies included
a visual examination, three with the International Caries Detection
and Assessment System (ICDAS) (Arruda 2012; Liu 2012; Salazar
2008), three with fibre-optic transillumination (FOTI) (Borutta 2006;
Chu 2002; Hardman 2007), and variable use of a probe was reported
including tactile criteria. X-rays were used in addition to visual
examination in three trials (Frostell 1991; Gugwad 2011; Koch
1975). Two trials diagnosed approximal caries in permanent molars
only from X-rays (Modeer 1984; Sköld 2005). Data at the dentine
cavitation level of diagnosis were used in the analysis for 16
trials and that for non-cavitated plus cavitated in six trials (Arruda
2012; Gugwad 2011; Lawrence 2008; Sköld 2005; Tewari 1990;
Yang 2008;). In seven of the 16 trials with dentine level data, the
increment of non-cavitated lesions were also reported (Frostell
1991; Hardman 2007; Holm 1979; Koch 1975; Modeer 1984; Salazar
2008; Tagliaferro 2011). Caries increments on only selected teeth
were reported in seven trials: primary anterior teeth (Chu 2002),
and permanent molars (Clark 1985; Milsom 2011; Modeer 1984;
Sköld 2005; Tagliaferro 2011).

Other dental caries data reported were: caries progression rate
(Modeer 1984; Sköld 2005), proportion of children developing new
caries (five trials in the permanent dentition, five trials in the
primary dentition), proportion of teeth developing new caries and
failures (carious teeth) over time (Holm 1984), and 'net' increment
data taking account of reversals (Lawrence 2008).

Three studies provided data reporting no adverse eIects (Salazar
2008; Sköld 2005; Weintraub 2006). One study reported oral health
habits and diet (Arruda 2012) and costs (Bravo 1997).

Excluded studies

See Characteristics of excluded studies table for the description of
reasons for rejecting each study.

The 49 trials in this section were excluded for a variety of reasons
and these have been categorised as related to the study design,
intervention/comparison, participant or outcome as given below
(some trials appear in more than one category).

Study design related

• Study design inappropriate for review (split-mouth trials):
12 trials (Billy-Pryga 1983; Bodnar 1984; Kolehmainen 1979;
Kolehmainen 1981; Murray 1977; Pashaev 1977; Riethe 1977;
Ruszynska 1978; Salem 1979; Schmidt 1970; Seppä 1982;
Suwansingha 2011).

• Not RCT or quasi-RCT or unlikely to be so: 23 trials (Grodzka
1982; Heuser 1968; Ivanova 1990; Ji 2007; Kunin 1991; Lagutina
1978; Lieser 1978; Maiwald 1974; Maiwald 1978; Mari 1988; Mari
1988a; Petersson 1998; Shobha 1987; Splieth 2000; Suntsov
1991; Suwansingha 2011; Todorashko 1983; Treide 1980; van
Eck 1984; Wacińska-Drabińska 1987; Wegner 1976; Winter 1975;
Zimmer 1999).

• No blind outcome assessment used/indicated: two trials (Ramos
1995; Wojtowicz 1986).

Intervention/comparison related

• Other intervention with fluoride varnish: five trials (Dülgergil
2005; Hetzer 1973; Rodríguez Miró 1988; Schioth 1981; Slade
2011).

• Other intervention with control group: two trials (Lindquist
1989; Ramos-Gomez 2012).

Participants related

• Medically/dentally compromised participants: two trials
(Demito 2011; Hochstein 1975).

Outcomes related

• Follow-up < one year or one school year: 5 trials (Alves 1997;
Autio-Gold 2001; Suwansingha 2011; Tranaeus 2001; Xhemnica
2008).

Risk of bias in included studies

Allocation

Sequence generation

Eight of the included trials (Gugwad 2011; Lawrence 2008; Liu 2012;
Milsom 2011; Modeer 1984; Salazar 2008; Tewari 1990; Weintraub
2006) were assessed at low risk of bias for this domain. Six of these
used computer generated randomisation sequences, one used the
lottery method (Gugwad 2011), and one used random number
tables (Modeer 1984). The study by Hardman 2007 was cluster
randomised using a computer generated sequence but recruitment
into the study was done aDer randomisation of the clusters and
the high rate of pre-recruitment drop-outs (56%) may have led to
selection bias so this study was assessed as at unclear risk of bias for
this domain. Six trials (Arruda 2012; Bravo 1997; Chu 2002; Frostell
1991; Holm 1979; Tagliaferro 2011) used quasi-random allocation
and were assessed at high risk of selection bias. The remaining
seven trials provided insuIicient information in the study report
to enable a judgement to be made and so these were assessed at
unclear risk of bias for this domain.

Allocation concealment

Allocation was concealed from the investigators in six trials
which were assessed at low risk of bias (Gugwad 2011; Hardman
2007; Lawrence 2008; Milsom 2011; Salazar 2008; Weintraub
2006). Six trials reported insuIicient information about allocation
concealment but the poor randomisation methods used would
have made adequate allocation concealment impossible in these
trials (Arruda 2012; Bravo 1997; Chu 2002; Frostell 1991; Holm 1979;
Tagliaferro 2011) and they were assessed at high risk of bias. In 10 of
the included trials there was insuIicient information, either in the
study report or in response to our emails to study authors, to make
a judgement about whether allocation concealment took place so
these trials were assessed at unclear risk of bias.

In summary five trials were at low risk of selection bias (Gugwad
2011; Lawrence 2008; Milsom 2011; Salazar 2008; Weintraub 2006),
six trials were at high risk of selection bias (Arruda 2012; Bravo
1997; Chu 2002; Frostell 1991; Holm 1979; Tagliaferro 2011) and the
remaining 11 trials were at unclear risk of selection bias.
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Blinding

Five trials were described as double blind and reported the use of a
placebo (Arruda 2012; Borutta 1991; Clark 1985; Salazar 2008; Yang
2008), and we assumed that participants were blinded to allocated
intervention and assessed these trials at low risk of performance
bias. In a further three trials (Chu 2002; Tewari 1990; Weintraub
2006) the use of a placebo was reported and we assessed that
participants were likely to be unaware of allocated treatment.
These eight trials were assessed at low risk of performance bias.
In the study by Gugwad 2011 participant blinding was unclear and
this study was assessed at unclear risk of performance bias. In the
remaining 13 trials, there was no placebo used and no participant
blinding so we assessed these trials at high risk of performance
bias.

Blinding of outcome assessors to allocated treatment group was
clearly reported in 20 of the 22 included trials (91%) and these were
assessed at low risk of detection bias. In two trials (Holm 1984;
Lawrence 2008) blind outcome assessment was not reported, but
deemed likely, and these were assessed at unclear risk of detection
bias.

Incomplete outcome data

Seven of the included trials (Holm 1979; Lawrence 2008; Liu 2012;
Milsom 2011; Tagliaferro 2011; Tewari 1990; Yang 2008) reported
low overall rates of attrition, with numbers lost and reasons similar
in each group, so these were assessed at low risk of attrition bias.
Two trials (Hardman 2007; Modeer 1984) were assessed at high
risk of attrition bias. In Hardman 2007 the overall rate of post-
randomisation attrition was high (664 out of 2091) and in Modeer
1984 there was a big diIerence in percentage of participants lost
in each group and the main reason given, poor co-operation, was
unbalanced between the groups. The remaining 13 trials were
assessed at unclear risk of attrition bias because either the attrition
rate was high (Arruda 2012; Salazar 2008), but similar in both
groups, or the reasons for attrition were not described (Borutta
2006; Chu 2002; Clark 1985; Gugwad 2011; Holm 1984; Koch 1975;
Sköld 2005; Weintraub 2006), the reasons were not balanced
between groups (Borutta 1991; Bravo 1997) or the numbers include
in the outcome evaluation were not reported (Frostell 1991).

Selective reporting

Ideally we would like to compare the outcomes listed in each study
protocol with the outcomes reported in the papers but this was
seldom possible. Nineteen included trials were assessed at low
risk of reporting bias (Borutta 1991; Bravo 1997; Chu 2002; Clark

1985; Frostell 1991; Hardman 2007; Holm 1979; Holm 1984; Koch
1975; Lawrence 2008; Liu 2012; Milsom 2011; Modeer 1984; Salazar
2008; Sköld 2005; Tagliaferro 2011; Tewari 1990; Weintraub 2006;
Yang 2008) because the outcomes reported in the results section
were all those listed in the methods of the paper. One trial was
assessed at high risk of reporting bias (Borutta 2006) and outcomes
were reported without estimates of variance. In the remaining two
trials (Arruda 2012; Gugwad 2011) the risk of reporting bias was
assessed as unclear because one or more measured outcomes were
not reported.

Other potential sources of bias

Baseline imbalance

We also assessed whether there was a balance of important
prognostic factors between the arms of the included trials. Eighteen
trials (82%) were assessed at low risk of bias for this domain as
the diIerences between groups in prognostic factors such as caries
prevalence at baseline and toothbrushing habits or diet or both
during the study were not clinically important. However, four trials
were assessed at high risk of bias due to baseline imbalance (Arruda
2012; Borutta 2006; Holm 1979; Modeer 1984) for at least one
important prognostic factor.

Contamination/co-intervention

Thirteen trials (59%) were assessed at low risk of bias due to
co-intervention (Arruda 2012; Chu 2002; Gugwad 2011; Hardman
2007; Holm 1984; Koch 1975; Lawrence 2008; Liu 2012; Milsom
2011; Modeer 1984; Tagliaferro 2011; Tewari 1990; Weintraub 2006).
In Sköld 2005, 95% of the study participants, including those in
the no treatment control group, had at least one fluoride varnish
treatment, so this trial was assessed at high risk of bias due
to co-intervention. In the remaining seven included trials there
were some diIerences between the groups with regard to co-
interventions or contamination but the risk of bias from these was
assessed as unclear.

Overall risk of bias

A summary of the risk of bias assessments for each domain across
studies is shown in Figure 2 and for each study is shown in Figure 3 .
None of the trials included in this review are assessed at low risk of
bias for all domains. Most (15 trials, 68%) are at high risk of bias in at
least one domain (Arruda 2012; Borutta 2006; Bravo 1997; Chu 2002;
Frostell 1991; Hardman 2007; Holm 1979; Holm 1984; Koch 1975;
Lawrence 2008; Liu 2012; Milsom 2011; Modeer 1984; Sköld 2005;
Tagliaferro 2011) and the remaining seven trials are at unclear risk
of bias due to the lack of clear information for at least one domain.
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Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included trials
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study
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Figure 3.   (Continued)

 

E>ects of interventions

See: Summary of findings for the main comparison

The data from 9595 children were included in the pooled meta-
analyses, 6478 in the meta-analysis for permanent teeth and 3804
in the meta-analysis for primary teeth (children from two trials were
included in both).

E>ect of fluoride varnish on caries increment

The eIects of fluoride varnishes on caries increment were reported
in a variety of diIerent ways in the included trials. One study was
not able to be included in the meta-analysis because it was a cluster
randomised trial with no standard deviations presented (Borutta
2006) and was judged as part of the qualitative data synthesis
only (Figure 1). Data from the other trials have been extracted
as appropriate to produce pooled estimates as described in the
methods section. The results are reported separately for:

(1) Prevented fraction (PF)

• decayed, (missing) and filled permanent surfaces prevented
fraction (D(M)FS PF) (Analysis 1.1; 13 trials)

• decayed, (missing) and filled permanent teeth prevented
fraction (D(M)FT PF) (Analysis 1.2; five trials)

• decayed, (extraction indicated/missing), and filled primary
surfaces prevented fraction (d(e/m)fs PF) (Analysis 1.3; 10 trials)
(Analysis 1.4; one trial)

• decayed, (extraction indicated/missing), and filled primary
teeth prevented fraction (d(e/m)D PF) (Analysis 1.5; two trials)
(Analysis 1.6; one trial).

(2) Developing one or more new caries lesions

• DMFT (Analysis 1.7; six trials)

• d(e/m)D (Analysis 1.8; five trials).

Imputation of unreported results

• In the original version of this review, unreported standard
deviations (SD) were estimated from an analysis of the 179
available treatment arms for the series of topical fluoride
reviews with complete information (as of October 1999). This
resulted in a regression equation of: log (SD caries increment)

= 0.64 + 0.55* log (mean caries increment), (R2 = 77%). This
equation was applied to results of four trials (Clark 1985; Frostell
1991; Holm 1984; Modeer 1984) where the standard deviations
were unreported.

• Two trials (Gugwad 2011; Yang 2008) did not report caries
increment data, reporting instead baseline and final mean caries
score. Mean caries increments were calculated and standard
deviations of the increments estimated using a correlation
coeIicient between the baseline and final values of 0.5.

Pooling of cluster randomised trials

In order to estimate the PF for the cluster randomised trials we
calculated the eIective sample size. One cluster randomised trial
reported the results not accounting for clustering of the data (Bravo
1997). An intra-class correlation coeIicient of 0.05 (using the value
reported in a similar trial (Lawrence 2008)) was used to estimate
the design eIect. This was then used to adjust the sample size of
the control and intervention groups. One trial was not able to be
included in the meta-analysis because it was a cluster randomised
trial with no standard deviations presented (Borutta 2006).

E$ect on tooth surfaces permanent dentition: D(M)FS prevented
fraction

For all 13 trials combined, the D(M)FS prevented fraction pooled
estimate was 0.43 (95% confidence interval (CI) 0.30 to 0.57;
P < 0.0001), suggesting a substantial benefit from the use of
fluoride varnish. The confidence intervals are relatively wide
and substantial heterogeneity in the results could be observed

graphically (Chi2 = 48.38 on 12 degrees of freedom, P < 0.0001, I2 =
75%) (Analysis 1.1). The average treatment eIect and its confidence
interval do not directly provide information on the potential
eIectiveness of treatment when applied within an individual study
setting. A 95% prediction interval was therefore calculated (Riley
2011). This ranged from -0.02 to 0.89, indicative of a benefit of
fluoride varnish.

Meta-regression and sensitivity analyses: D(M)FS prevented fraction

Meta-regression results for potential eIect modifiers specified
a priori are given in Additional Table 2: Random-eIects meta-
regression analyses of prevented fractions: D(M)FS.

Univariate meta-regression suggested no significant association
between estimates of D(M)FS prevented fractions and the pre-
specified factors: baseline caries severity, background exposure
to fluoridated water, background exposure to fluoride toothpaste,
or background exposure to any reported fluoride source,
concentration of fluoride, length of follow-up (duration of study),
prior prophylaxis or frequency of application. Further univariate
meta-regression analyses showed no significant associations
between estimates of D(M)FS prevented fractions and time since
treated teeth had erupted (<= two years), whether a placebo or no
treatment control was used, and whether individual randomisation
or cluster randomised design was used.

In order to determine the influence of data imputation and
approximation a sensitivity analysis was undertaken, restricting the
pooling of trials to those that were fully reported and suitable for
analysis (eight trials). The results of this gave rise to greater PF
values than the results of the full meta-analysis (PF = 0.55, 95% CI

0.42 to 0.68) and indicator of heterogeneity reduced from I2 = 75%
to 62%.
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Funnel plot: D(M)FS prevented fraction

A funnel plot of the 13 trials in the pooled analysis of D(M)FS
prevented fractions indicated no clear asymmetry of prevented
fraction and precision. The between-study heterogeneity was large,
and as such a formal bias detection tests was not undertaken.

E$ect on whole teeth permanent dentition: D(M)FT prevented
fraction

Five trials reported data which allowed the calculation of
the D(M)FT prevented fraction. The pooled estimate of D(M)FT
prevented fraction was 0.44 (95% CI 0.11 to 0.76; P = 0.009),
suggesting a considerable benefit of fluoride varnish; the
confidence intervals are wide, however (Analysis 1.2). There was,

again, substantial heterogeneity between trials (Chi2 = 28.82 on 4

degrees of freedom, P < 0.0001, I2 = 86%).

E$ect on tooth surfaces primary dentition: d(e/m)fs prevented
fraction

Ten trials reported data which allowed the calculation of the d(e/
m)fs prevented fraction. The pooled estimate of d(e/m)fs prevented
fraction was 0.37 (95% CI 0.24 to 0.51; P < 0.0001), suggesting
a substantial benefit of fluoride varnish in the primary dentition
(Analysis 1.3). There was statistically significant heterogeneity

between trials (Chi2 = 21.83 on 9 degrees of freedom, P = 0.009, I2 =
59%). A 95% prediction interval for the pooled trials was calculated
and ranged from -0.01, 0.76, indicative of a benefit of fluoride
varnish in the most part. One trial did not provide data in a format
suitable for inclusion in the meta-analysis (Borutta 2006) (Analysis
1.4).

Meta-regression and sensitivity analyses: d(e/m)fs prevented fraction

Meta-regression results for potential eIect modifiers specified a
priori are reported in Additional Table 3: Random-eIects meta-
regression analyses of prevented fractions: d(e/m)fs.

Univariate meta-regression suggested no significant association
between estimates of d(e/m)fs prevented fractions and the pre-
specified factors: baseline caries severity and background exposure
to fluoridated water. The eIects of background exposure to fluoride
toothpaste and background exposure to any reported fluoride
source were inestimable due to collinearity in the data set.
Further univariate meta-regression analyses showed no significant
association between estimates of d(e/m)fs prevented fractions and
concentration of fluoride varnish, length of follow-up (duration of
study), frequency of application of varnish, whether a prophylaxis
was undertaken prior to application of the varnish, use of a placebo
rather than a no treatment control and which study design was
used (individual randomisation or cluster randomisation).

In order to determine the influence of data imputation and
approximation a sensitivity analysis was undertaken, restricting the
pooling of trials to those that were fully reported and suitable for
analysis (eight trials). The results of this diIered only slightly from
the results of the full meta-analysis (PF = 0.45, 95% CI 0.29 to 0.62)
and indicator of heterogeneity decreased to 52%.

Funnel plot: d(e/m)fs prevented fraction

A funnel plot of the pooled meta-analysis of 10 trials reporting d(e/
m)fs prevented fractions indicated no clear relationship between
prevented fraction and precision (it appears symmetric). The

between-study heterogeneity was large, and as such a formal bias
detection test was not undertaken.

E$ect on whole teeth primary dentition: d(e/m)+ prevented
fraction

Two trials reported data which allowed the calculation of the d(e/
m)fs prevented fractions. The fixed-eIect pooled estimate was 0.65
(95% CI 0.48 to 0.82; P < 0.0001), suggesting a substantial benefit of
fluoride varnish in the primary dentition (Analysis 1.5). There was
no evidence of statistically significant heterogeneity between trials

(Chi2 = 0.04 on 1 degree of freedom, P = 0.83, I2 = 0%). One study
did not provide data in a format suitable for inclusion in the meta-
analysis (Borutta 2006) (Analysis 1.6).

Proportion developing new caries

Five trials reported results on the proportion of children developing
one or more new caries (whole tooth) in the permanent
dentition; five in the primary dentition. There was no evidence
of eIectiveness of fluoride varnish in the permanent dentition
(RR = 0.75, 95% CI 0.53 to 1.05, P = 0.10) (Analysis 1.7), or the
primary dentition (RR = 0.81, 95% CI 0.62 to 1.06, P = 0.13) (Analysis
1.8). There was substantial heterogeneity in both pooled analyses

(Chi2 = 37.18 on 4 degrees of freedom, P < 0.0001, I2 = 89% and

Chi2 = 21.68 on 4 degrees of freedom, P = 0.0002, I2 = 82%).
However there was a statistically significant diIerence between the
study design subgroups for both analyses, with the individual child
randomisation subgroup showing a benefit.

E>ect of fluoride varnish on other outcomes

Few trials reported data for other relevant outcomes.

D I S C U S S I O N

Summary of main results

The main question addressed by this review is how eIective the
use of fluoride varnish for the prevention of caries in children is
compared to placebo or no treatment. In this updated review there
are now 22 trials published between 1975 and 2012 in which a
total of 12,455 children were randomised to treatment with either
fluoride varnish or placebo/no treatment.

The evidence from meta-analysis of the 13 trials assessing the eIect
of fluoride varnish on the permanent dentition is that the use of
fluoride varnish is associated on average with a 43% (95% CI 30%
to 57%) reduction in decayed, missing and filled tooth surfaces.
The meta-analysis of the 10 trials assessing the eIect of fluoride
varnish on the primary dentition suggests a 37% (95% CI 24% to
51%) reduction in decayed, missing and filled tooth surfaces. There
was considerable statistical heterogeneity in both these estimates.

We explored this heterogeneity in addressing the second, third
and fourth objectives of this review which were to examine
whether there was any relationship between the caries-preventive
eIectiveness of fluoride varnish and the initial level of caries
severity, background exposure to fluoride (water supply, dentifrice,
other fluoride sources), concentration of fluoride, frequency of
application and whether prophylaxis was undertaken prior to the
application of the varnish. The univariate meta-regressions found
no significant associations between any of these pre-specified
factors and the estimates of D(M)FS or d(m)fs prevented fractions,
despite substantial variations between trials in these factors. As
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these meta-regression analyses include only a few trials, they have
limited power to detect such relationships. However, it is possible
that these multiple variations between the included trials is a cause
of the substantial heterogeneity associated with both estimates.
We also found no significant associations for three factors posed
post hoc: time since eruption (for permanent dentition), placebo or
no treatment control and study design (individual randomisation
versus cluster randomisation).

We performed a sensitivity analysis for the main meta-analysis to
take account of the uncertainty we have about the imputations
for the missing standard deviations and to take the clustering into
account where this had not been done in the cluster randomised
trials. The sensitivity analysis showed results with larger eIect
estimate than the full meta-analysis, with a similar level of
heterogeneity. 

Overall completeness and applicability of evidence

We found scarce information about the eIects of fluoride varnishes
on other outcomes such as the proportion of children developing
caries or on acceptance of fluoride varnish treatment. Only three
studies provided data, reporting no adverse eIects. Even though
fluoride varnishes are generally considered safe and well accepted,
this lack of evidence makes it more diIicult for clinicians and policy
makers to weigh the benefits of fluoride varnishes in preventing
caries against possible shortcomings of the procedure.

In the studies with more than one relevant intervention group and
a common control group, such as those comparing diIerent active
fluoride agents or concentrations of fluoride ions to a placebo
group, summary statistics from the studies (number of children
analysed, mean caries increments and standard deviations) from
all relevant intervention groups were combined in order to obtain
a measure of treatment eIect. This enabled the inclusion of all
relevant data in the primary meta-analyses, but has limited a
secondary investigation of dose-response.

Although we approached the manufacturers of fluoride varnishes
requesting additional unpublished trial data, no such data were
made available. However, we are aware that at least one additional
study has been undertaken, and we have requested the data.  If
these data are made available to us it will be included in future
updates of this review.

This review has evaluated the eIects of fluoride varnish alone,
versus either placebo or no treatment.  We have excluded trials
where fluoride varnish plus a complementary intervention, such
as toothbrushing or provision of fluoride dentifrice are evaluated.
Such trials would answer a diIerent question which may be more
relevant to current policy decisions.

The trials included in this review were conducted with participants
at a range of caries risk as evidenced by the variability of the
caries increments in the control groups.  Trials were conducted
in a variety of locations with variability in exposure to other
sources of fluoride. The prevented fraction appears to be consistent
across diIerent populations, levels of caries risk and exposure
to other factors. The absolute benefit from fluoride varnish will
of course depend on the expected caries increment in the target
population. Where expected caries increment is small the absolute
benefit of fluoride varnish will be very small.

Quality of the evidence

None of the trials included in this review were assessed as at low
risk of bias.  In fact, 68% were assessed as at high risk of bias,
with the remaining at unclear risk. In most of the trials allocation
concealment was not reported.  As with many long terms trials
involving children, there was an average of 19% attrition in the
included trials which was not clearly accounted for but is likely to
be due to movement of families out of the study area. Overall the
quality of the reporting of many of these trials was poor and we
were unable to obtain further information from some trials because
they were published many years ago.

There is substantial heterogeneity in the body of evidence which
addresses the main question of this review.  We were unable
to find a conclusive explanation for this, but we note that
there is substantial variability between the trials in this review
with regard to factors which may influence the eIect estimate
in each study.  While we have not been able to demonstrate
a significant association between factors such as the initial
level of caries severity, background exposure to fluoride (water
supply, dentifrice, other fluoride sources), frequency of application,
fluoride concentration and whether  prophylaxis was undertaken
prior to the application of the varnish, neither can we confidently
exclude the possibility that one or more of these factors may
account for the observed heterogeneity.

Potential biases in the review process

A sensitive search strategy was used to identify trials for inclusion
in this review and there were no restrictions placed on publication
status or language.  Many references were translated in order to
determine whether or not they reported trials eligible for inclusion
in this review.

No clear relationship between prevented fraction and precision
could be observed in the funnel plot of the 13 trials (it appeared
asymmetric), but as for meta-regression methods, power is limited
when the number of trials is small. We cannot eliminate the
possibility that bias may have influenced the results of this review.

Agreements and disagreements with other studies or
reviews

The findings of this updated Cochrane review do not diIer from
those of the initial review, published first in 2002. The general
direction of findings presented is in keeping with those of other
reviews (Carvalho 2010; Petersson 2004) which also found evidence
for the eIectiveness of fluoride varnish. Carvalho 2010 evaluated
the eIectiveness of fluoride varnish in decreasing dental caries
incidence in pre-school children and added two RCTs to the body of
evidence assessed in the 2002 version of this review. Azarpazhooh
2008 added four RCTs and three cohort trials to the body of
evidence assessed in the previous version of this Cochrane review
(Marinho 2002), to produce a body of evidence comprising 13 RCTs
and three cohort trials. The review by Azarpazhooh 2008 concluded
that there is "clear evidence of the eIicacy of fluoride varnish in
preventing dental caries in children and adolescents" but in the
absence of a meta-analysis, no estimate of the magnitude of the
expected benefit was reported, and we are unhappy about the
methodological quality of this review. The systematic review by
Petersson 2004 based their conclusions on 15 included trials (both
RCTs and CCTs) and reported a mean prevented fraction of 30% (0%
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to 69%) when fluoride varnishes were compared to placebo or no
treatment.

This updated Cochrane review includes an additional 13 RCTs
compared to the previous version (Marinho 2002). None of the
additional included trials is included in the Petersson 2004 review,
four are included in the Azarpazhooh 2008 review, and two
are included in the Carvalho 2010 review. The large body of
evidence contained in this updated Cochrane review provided the
best available evidence of the eIectiveness of fluoride varnish
compared to either placebo or no treatment.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

This review has found that the application of fluoride varnishes two
to four times a year, either in the permanent or primary dentition,
is associated with a substantial reduction in caries increment. We
found that this relative eIect applies in populations with diIerent
levels of caries risk and exposure to other sources of fluoride. We
also found no evidence that this relative eIect was dependent on
frequency of varnish application, length of follow-up, whether a
prophylaxis was undertaken prior to application of the varnish,
concentration of fluoride in the varnish and use of a placebo
rather than a no treatment control, although these results should
be interpreted with caution. The review does not provide any
information on the likelihood of side eIects with this treatment and
inconclusive information on acceptability.

Implications for research

This review of 22 RCTs shows that fluoride varnish, compared to
placebo or no treatment, is eIective in the prevention of caries
in children and adolescents. Despite the large number of trials
identified, there is still a paucity of evidence from high quality
randomised trials assessing the eIectiveness of fluoride varnishes

for the prevention of caries in children. It is also important that
future trials should include the assessment of other relevant
outcomes such as potential side eIects (e.g. oral allergic reactions)
and those related to acceptability of treatment. The reporting of
caries at both the cavitated and non-cavitated level would improve
interpretation. Also future trials should consider evaluating the
eIects of complex interventions incorporating fluoride varnish with
other caries preventive strategies, conducted in either the setting
of a dental practice or a community site such as a school.
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Study started: January 2006

Participants Number randomised: 379 (198/181)

Number analysed: 210 (113/97)
Age range: At baseline 9.62 ± 1.36 and 9.63 ±1.36 years

Background exposure to other fluoride: 58.4% and 59.7% of varnish and placebo groups attended a
school with fluoridated water (0.7 ppm)

Interventions Comparison: FV versus PL 
Group 1 (n = 113 ): 5% NaF varnish group (Cavity Shield ® = 22,600 ppm F from Omni oral pharmaceuti-
cals), applied twice (baseline, 6 months), from single dose vials, applied by dentists in portable dental
units under standard operating light illumination, with small brush, leD to dry (duration NR)

Group 2 (n = 97): Placebo provided by manufacturer in identical vials, pre-numbered with the number
assigned to each child

Application method identical for all children (after toothbrushing teeth were dried and varnish/placebo
applied using disposable brush, then varnish was air dried)

Post-op instructions: Nil solid foods for 4 hours, nil toothbrushing till next day

Manufacturer provided both varnish and placebo

Outcomes DFS CA + NCA (ICDAS code 1 (non-cavitated lesions)) and preventive fraction assessed at baseline 6 and
12 months

Notes Sociodemographic and oral health questionnaire administered to all participants, with 7 day food fre-
quency diary

All children received oral health education, toothbrushing and caries examinations at baseline

High sugar consumption in 53.1% and 71.1% of varnish and control groups respectively (P = 0.007)

Toothbrushing at least once a day was reported by 104/113 (92%) and 80/97 (82%) of varnish and
placebo groups (P = 0.04)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk "Children were identified by their school ID number. Randomisation was
achieved on the basis of odd and even ID numbers by a coin toss.... children
with odd ID numbers were assigned to one group and the IDs with even num-
bers were allocated to the other group"

Comment: Quasi-random. 2 cohorts enrolled, 1 in June 2006 and another in
December 2006

Allocation concealment
(selection bias)

High risk Unclear who performed the coin toss but allocation was determined once the
first participant was enrolled

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "All parents, children and examiners were blinded to group allocation and in-
tervention status (double blind design)"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "All parents, children and examiners were blinded to group allocation and in-
tervention status (double blind design)"

Arruda 2012  (Continued)
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Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 85/198 (43%) and 84/181 (46%) lost to follow-up because children moved to
other schools. Numbers high but numbers and reason similar in each group

Selective reporting (re-
porting bias)

Unclear risk Caries assessed at 6 and 12 months but only reported at 12 months (increment
and PF)

Baseline characteristics
balanced?

High risk Sugar consumption higher and toothbrushing less likely in placebo group

Free of contamination/co-
intervention?

Low risk Exposure to fluoridated water similar in each group

Compliance; only 57/198 (29%) and 43/181(24%) children in varnish and place-
bo groups received application twice at baseline and 6 months

Arruda 2012  (Continued)

 
 

Methods Design: 4-arm RCT

Location: Erfurt, Germany

Study started: In/before 1988

Participants Number randomised: 400

Number analysed: 360 analysed at 2 years

Age range: 12-14 years

Background exposure to other fluoride: No

Interventions Comparison: FV (3 groups) + ptc versus PL + ptc 
Group 1 (n = 100): Bifluorid 12®: NaF + CaF (27,100 + 29,200 ppm F), applied twice a year
Group 2 (n = 100): Bifluorid 12®: NaF + CaF (27,100 + 29,200 ppm F), applied 4 times a year
Group 3 (n = 100): Lawefluor®: NaF (22,600 ppm F), applied 4 times a year
Group 4 (n = 100): Placebo group, applied 4 times a year

Outcomes **2-year DMFS increment - (CA)cl + FOTI
Reported at 2 years follow-up: O-DMFS; MD-DMFS; BL-DMFS; DMFT(CA)

Notes Baseline characteristics (DMFS, DMFT) 'balanced'
Clinical caries assessment by 2 examiners; diagnostic threshold = CA; FOTI assessment (loss of translu-
cency on transillumination) for approximal surfaces. State of tooth eruption included NR; inter-examin-
er reproducibility checked for DMFS
**Results presented separately by examiner (1 chosen by coin flip)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "The aim of this randomised...."

Comment: Not enough information

Allocation concealment
(selection bias)

Unclear risk No information provided

Borutta 1991 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "Double blind study"

Comment: Use of placebo described

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "Double blind study"

Comment: Blind outcome assessment

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Overall drop-out for length of follow-up: 10% in 2 years. Drop-outs by group:
10/100 FV1, 10/100 FV2, 10/100 FV3, 10/100 PL. Reasons for losses not report-
ed, but "Groups kept at equal sizes for statistical reasons"

Comment: Numbers lost were not unduly high for the length of follow-up, and
showed no differential loss between groups, but it is unclear why/how group
sizes were kept equal at all times. It is also unclear if reasons for the missing
data are acceptable and balanced. It is unclear to which sample caries data
used in the analysis pertain to

Selective reporting (re-
porting bias)

Low risk Outcomes reported:

DMFS increment - (CA) cl + FOTI, at 2 years follow-up; O-DMFS, MD-DMFS, BL-
DMFS, DMFT (CA); drop-outs

Comment: Trial protocol not available. All pre-specified outcomes (in Meth-
ods) were reported in the pre-specified way

Baseline characteristics
balanced?

Low risk Prognostic factors reported: DMFT: 3.7(3.2) FV1, 3.7(2.8) FV2, 3.3(2.6) FV3,
3.5(2.7) PL; DMFS: 5.1(5.8) FV1, 5.1(4.5) FV2, 5.1(5.1) FV3, 5.4(5.5) PL

Comment: Initial caries appears balanced between groups

Free of contamination/co-
intervention?

Unclear risk Translation of report not detailed enough to make a categorical decision re-
garding contamination/co-intervention

Borutta 1991  (Continued)

 
 

Methods Design: 3-arm cluster RCT. 7 clusters were randomly allocated to study groups

Location: Germany, 7 randomly selected day care centres (nurseries) in Erfurt/Thirugia where caries
risk is high

Study started: 2002/2003

Participants Number randomised: 288 (84, 113, 91)

Number analysed: 200 (60, 76, 64) at 2 years
Age range: 2-4 years

Exposure to other fluoride: All children used fluoride dentifrice daily (500 ppm F) under supervision of
staI

Interventions Comparison: FV versus FV versus N/T* 
Group 1: 5% Na varnish (Fluoridin N5 = 22,600 ppm F) applied twice a year, total of 4 applications
Group 2: 5% NaF varnish (Duraphat® = 22,600 ppm F) applied twice a year, total of 4 applications
Group 3: No treatment

Both varnish groups combined

Borutta 2006 
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Both varnishes applied by dental hygienist, after lunch and dental hygiene session. Cartridge and can-
nula (not product) supplied by manufacturer was used to apply varnishes

All children received 6 monthly instruction including dietary advice, instruction and motivation for den-
tal and oral hygiene. Children in varnish groups then had varnish applied

Outcomes **2-year dmfs increment - (CA)cl + FOTI
Reported at 2 years follow-up

*2-year dmD increment - (CA)cl + FOTI
Reported at 2 years follow-up. No data on numbers with increment presented

Notes Baseline characteristics (dmfs, dmD) described as balanced but large differences (baseline FV mean
dmfs = 3.75, NT = 1.94). Unable to use data as no standard deviations and only 7 clusters. Caries reduc-
tion in both varnish groups was 56% to 57%

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "their allocation was random......"

Comment: Not enough information but only 7 clusters over 3 groups

Allocation concealment
(selection bias)

Unclear risk No information provided

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No information on blinding of participants and personnel. No placebo used so
risk of bias is high

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: " This was an examiner blind, clinically controlled 2 year study..."

Comment: Blind outcome assessment

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Drop-outs by group: 24/84 (29%) FV1, 76/113 (33%) FV2, 27/91 (30%) N/T. Rea-
sons for losses not reported

Comment: Numbers lost were high for the length of follow-up (2 years), but
showed no differential loss between groups. It is also unclear if reasons for the
missing data are acceptable and balanced between groups

Selective reporting (re-
porting bias)

High risk Outcomes reported: dmfs increment - (CA)cl + FOTI, at 2 years follow-up; dmD
increment - (CA)cl + FOTI, at 2 years follow-up

Comment: Trial protocol not available. All pre-specified outcomes (in Meth-
ods) were reported in the pre-specified way. No standard deviations presented

Baseline characteristics
balanced?

High risk Prognostic factors reported: dmD: (1.62) FV1, (1.53) FV2, (0.92) NT; dmfs: (4.22)
FV1, (3.38) FV2, (1.94) N/T

Comment: Initial caries does not appear balanced between groups

Free of contamination/co-
intervention?

Unclear risk Translation of report not detailed enough to make a categorical decision re-
garding contamination/co-intervention

Borutta 2006  (Continued)
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Methods Design: 3-arm cluster quasi-RCT (1 arm is not eligible for inclusion in this review)

Location: Granada, Spain

Study started: 1990

Participants Number randomised: Not reported by group

Number analysed: 214 analysed (in 15 schools) at 2* years (present for all examinations)

Age range: 6-8 years (mean = 7)

Background exposure to other fluoride: water (0.07 ppm F in the drinking water), data not obtained for
toothpaste

Interventions Comparison: FV versus NT 
Group 1 (n = 98): NaF varnish group (Duraphat® 22,600 ppm F), applied twice a year, with Q-tip, about
0.1 ml applied per tooth (1stm) or 0.4 ml per child, leD to dry for 15 seconds

Group 2 (n = 116): No treatment

Post-op instructions: No hard food for 4 hours, no teeth cleaning until following day

Outcomes *2-year Net1stm DMFS increment - (CA) (E+U)
Reported at 2 and 4* years follow-ups:

1stm PF-DMFS; 1stm MD-BL-DMFS; 1st molar occlusal CIR, molar failures over time (for molars healthy
and fully erupted); costs; drop-outs (no data by group)

Notes School-classes randomised (15) and children taken as units of analysis for caries increment analyses,
molars as units for caries incidence and survival analyses; number of children by group NR
Baseline characteristics (age, gender, SES, dD, 1stmF/DM, 1stmM; 1stmDMFS) described as 'bal-
anced' (results NR)
Clinical (VT) caries assessment by 1 examiner; diagnostic threshold = CA; state of tooth eruption includ-
ed = E+U; examiner reproducibility checks (Kappa coefficient) in 10% sample greater than 0.71 in all
1stm DFT measurements
*Only survival analysis results (molar failures over time) reported at 4 years, when results were not
available for DMFS increment

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Quote: "First and second year classes were assigned at random into groups"

Quote from correspondence: "The school classes allocation was not complete-
ly random since it had some restrictions: No more than 3 classes from same
treatment group in the same school, and the total number of children should
be at least more or less equilibrated between the groups. Thus, after the first
random assignment, they were conditional"

Comment: Probably was not a randomly generated sequence

Allocation concealment
(selection bias)

High risk Quote: "..clusters (n = 11) not randomised at once"

Comment: The likely non-random method used for sequence generation
would not allow for allocation concealment

Blinding of participants
and personnel (perfor-
mance bias) 

High risk Quote: ".......and a control group which had no intervention"

Comment: No placebo described

Bravo 1997 
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All outcomes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "All children received biannual exams by a dentist using standardized
criteria, and who was unaware of group assignments"

Comment: Blind outcome assessment

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Overall drop-out for length of follow-up (reported for individuals within clus-
ters only): 14.4% in 2 years. Drop-outs by group (for the 2 relevant groups of
the 3 in the trial) : 17/115 FV, 19/135 NT (14.8%, 14.1%). Reason for losses: 5
children were excluded from FV group only due to unerupted teeth; moved to
other schools (numbers not reported by group)

Comment: Recruitment of children was correctly done before clusters (school
classes) had been randomised. Numbers lost were not unduly high for the
length of follow-up, and showed no differential losses between groups. How-
ever, the exclusions after allocation done in the treatment group only have the
potential to introduce bias. Caries data used in analysis pertain to participants
followed up for the entire study duration (and analysis done at individual level
within clusters does not take clustering into account)

Selective reporting (re-
porting bias)

Low risk Outcomes reported:

1stm DMFS increment - (CA) (E+U), at 2 and 9 years follow-ups; 1stm PF-DMFS,
1stm MD-BL-DMFS,1st molar occlusal CIR, molar failures over time (for molars
healthy and fully erupted), drop-outs, costs

Comment: Trial protocol not available. All pre-specified outcomes (in Meth-
ods) were reported and were reported in the pre-specified way

Baseline characteristics
balanced?

Low risk Prognostic factors not reported by group: 1stm DMFS: 0.45 (0.99) FV, 0.74 (1.43)
NT

Mean age: 7.28; gender (51% M 49% F); mean SES (class IV), mean dD 2.52
(2.90), 1stm F/DMF: 4.3%, 1stmM: 0 (not reported by group)

Comment: Initial caries appears slightly imbalanced between groups (for indi-
vidual within clusters). Adjustments in analysis for this and other factors are
reported though

Free of contamination/co-
intervention?

Unclear risk No information provided

Bravo 1997  (Continued)

 
 

Methods Design:5-arm quasi-RCT (3 arms are not eligible for inclusion in this review)

Location: Hong Kong, China

Study started: Not reported

Participants Number randomised: 146 (73, 73)

Number analysed: 123 (61, 62) at 30 months
Age range: 3-5 years with caries in upper primary anteriors, mean age at baseline 4 years

Background exposure to other fluoride: water (below 0.2 ppm), toothpaste

Other background exposures: Oral health education was provided to all participants

Chu 2002 
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Interventions Comparison: FV* versus 'PL' 
Group 1 (n = 73): 5% NaF varnish group (Duraphat® 22,600 ppm F), applied 4 times a year, at schools
(kindergartens), to carious surfaces, with small brush, leD to dry (duration NR)

Group 2 (n = 73): Water painted onto carious teeth

Post-op instructions: Not reported

Outcomes Reported at 18 and 30 months follow-up:

Number of new carious tooth surfaces (upper anterior teeth); number of arrested carious tooth sur-
faces; percentage of arrested caries that were black; increment of non-vital teeth; drop-outs

Notes Baseline characteristics (ds, dmfs, age) balanced
Clinical (VT + fibre-optic light) caries assessment by 1 examiner, diagnostic threshold = CA "caries diag-
nosed at the cavitation level and explored with a sickle shaped probe". Radiographic assessment NR;
state of tooth eruption NR. Intra-examiner reliability calculated. Kappa (0.95-0.98)

* A FV study group receiving 5% sodium fluoride + prior caries removal was not considered

**Additional analysis of multilevel grouped survival data with time-varying regression coefficients and
bayesian analysis of clustered multiple interval-censored data (failure times) also reported for arrested
caries, but not considered

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Quote: "Children were sequentially allocated...first child who came for exami-
nation to the first group, second child to the second group..."

Comment: Alternation used to generate sequence

Allocation concealment
(selection bias)

High risk No information provided. However, the non-random method used for alloca-
tion would not allow for allocation concealment

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "Children in the fourth group had fluoride varnish applied....Only water
was painted onto the carious teeth in the last group of children"

Comment: Use of 'placebo' described

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quotes: "Examinations were carried out every 6 months after baseline by the
same examiner without knowing the subjects treatment group assignments";
"Dentists who were not involved in the examination of the children performed
the treatments"

Comment: Blind outcome assessment

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Overall drop-out for length of follow-up: 15.8% in 30 months (for the 2 relevant
groups of the 5 in the trial)

Drop-outs by group: 12/73 FV, 11/73 'PL'. Reasons for losses: Not reported

Comment: Numbers lost were not unduly high for the length of follow-up, and
showed no differential loss between groups. It is unclear if reasons for the
missing outcome data are acceptable and balanced. Caries data used in the
analysis pertain to participants present at final examination

Selective reporting (re-
porting bias)

Low risk Outcomes reported at 18 and 30 months follow-ups; dmfs, arrested caries sur-
faces, percentage of arrested caries that were black, non-vital teeth Drop-outs 

Chu 2002  (Continued)
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Comment: Trial protocol not available

Baseline characteristics
balanced?

Low risk Prognostic factors reported: ds: 3.54 (2.34) FV, 3.76 (2.68) 'PL'

dmfs: 4.33 (3.84) FV, 4.24 (2.84) PL; mean age: 4.0 (0.8) years (all groups) 

Comment: Initial caries appears balanced between groups

Free of contamination/co-
intervention?

Low risk Comment: No apparent unbalanced provision of additional interventions/no
difference in co-interventions

No apparent contamination

Chu 2002  (Continued)

 
 

Methods Design: 3-arm parallel RCT

Location: Quebec, Canada

Study started: 1981

Participants Number randomised: 787

Number analysed: 676 analysed at 2.5* years (available at 2nd examination, present in at least 5 of 6
treatments)

Age range: 6-7 years

Background exposure to other fluoride: toothpaste + others

Interventions Comparison: FV (2 groups) + ptc versus 'PL' + ptc 
Group 1 (n = 232): FV group: Fluor Protector® Difluorsilane (7000 ppm F), applied twice a year, about 0.5
ml applied per child
Group 2 (n = 280): FV group: Duraphat® NaF (22,600 ppm F), applied twice a year, about 0.5 ml applied
per child

Group 3 (n = 275): Water, applied in the same manner as test groups

Outcomes 2.5-year* DMFS increment - (CA) (E+U)
dfs increments
Reported at 1.5, 2.5* and 4.5 years follow-ups**: O-DMFS; MD-DMFS; BL-DMFS

Notes Baseline characteristics (dental age, DMFS) 'balanced'
Clinical (VT) caries assessment by 2 examiners; diagnostic threshold = CA; state of tooth eruption in-
cluded = E+U/E; duplicate examination of 10% sample between examiners done (mean difference of
0.86 DMFS), "results of integrated analysis of treatment and examiner effects remained the same (sig-
nificant)"
* Results closest to 3 years chosen
**Results presented separately by examiner and combined (integrated results chosen)

Prior prophylaxis with non-fluoride paste carried out in both groups nothing to eat and no brushing for
3-4 hours

Risk of bias

Bias Authors' judgement Support for judgement

Clark 1985 
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Random sequence genera-
tion (selection bias)

Unclear risk Quote: "All children examined at baseline were stratified by dental age... and
group assignments were made randomly from within each of the resulting par-
titions"

Comment: Not enough information

Allocation concealment
(selection bias)

Unclear risk No information provided

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quotes: "The study was also double blind; neither the examiners nor the par-
ticipants were aware of group assignments"

"Children in group 1 were treated with Fluor-Protector, children in group 2
with Durafluor and children in group 3 were treated with water"

"Clinical procedures were performed by dental hygienists"

Comment: Use of 'placebo' described

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quotes: "The study was also double blind; neither the examiners nor the par-
ticipants were aware of group assignments"

"Clinical procedures were performed by dental hygienists"

Comment: Blind outcome assessment

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Overall drop-out for length of follow-up: 14% in 2.5 years. Drop-outs by group:
35/232 FV1, 35/280 FV2, 41/275 'PL' (15%, 12.5%, 15%). Reasons for attrition
NR fully, but exclusions based on compliance with at least 5 of the 6 treat-
ments

Comment: Numbers lost were not unduly high for the length of follow-up, and
showed no differential loss between groups. It is unclear if reasons for the
missing outcome data are acceptable and balanced. Caries data used in analy-
sis pertain to participants present at all examinations, who had received at
least 5 of the 6 treatments

Selective reporting (re-
porting bias)

Low risk Outcomes reported:

DMFS increment (CA) (E+U) and 1st & 2nd molars dfs increment (CA) (E), at 1.5,
2.5 and 4.5 years follow-ups; O-DMFS, MD-DMFS, BL-DMFS, FS/DMFS and DS/
DMFS ratios, drop-outs

Comment: Trial protocol not available. All pre-specified outcomes (in Meth-
ods) were reported and were reported in the pre-specified way

Baseline characteristics
balanced?

Low risk Prognostic factors reported: DMFS: 0.44 (FV1), 0.45 (FV2), 0.36 ('PL'); dental
age: primary teeth number 16.5 permanent 4.4 (FV1); primary 16.7, permanent
5.1 (FV2); primary 17.1, permanent 4.9 ('PL')

Comment: Initial caries appears balanced between groups

Free of contamination/co-
intervention?

Unclear risk Quote: "...most of the children probably used a fluoride dentifrice at home, and
some probably received daily fluoride supplements"

Comment: Unclear risk of co-intervention

Clark 1985  (Continued)
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Methods Design: 6-arm RCT, 2 arms included in this review

Location: Malmö, Sweden

Study started: 1977

6-arm study. Parents who consented had children randomly allocated to 1 of 4 sugar ± varnish arms.
Children whose parents did NOT consent to the sugar study were quasi-randomised to either varnish
(D) or no treatment (C) by alternation. We have included only arms D and C in this review.

Reasons for losses not fully reported; exclusions based on compliance with study protocol, any differ-
ential group losses not assessable

Participants Number randomised: Unclear

Number analysed: 206 (113 (D) and 93 (C)) present for all examinations

Age range: 4 years at baseline

Background exposure to other fluoride: "There were no statistically significant differences in the use of
F toothpaste, tablets and mouthrinse solutions between the 6 groups"

Fluoride in water supply 0.2 ppm

Interventions Comparison: FV + ptc versus NT 
Group D (n = 113): NaF group (Duraphat®) = 22,600 ppm F)

Group C (n = 93): No treatment

In D group all tooth surfaces were polished with pumice and rubber cap, and approximal surfaces were
flossed, followed by a "thorough mouthrinse with water". Varnish was applied twice a year, with small
brush, leD to dry for 2 minutes, teeth were rinsed and any surfaces not coated were re-coated. Teeth
gently sprayed with water, no hard foods or toothbrushing till following day

Outcomes Caries (CA) incidence and prevalence at 2 years (dmfs2 all caries, dmfs1 macroscopic caries only, dmD1

macroscopic caries only)

Notes Baseline characteristics: Only caries data at baseline reported - no difference between groups
Clinical (VT) caries assessment by 2 examiners; diagnostic threshold = CA and NCA; state of tooth erup-
tion included = E. Radiographic assessment (4 postBW) by 1 examiner; diagnostic threshold = DR and
ER. Diagnostic errors NR

Manufacturer thanked but unclear what for

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Quote: "The children whose parents did not want to participate in the sugar
groups were assigned randomly to one of two groups, one with and one with-
out Duraphat"

Quote from correspondence: "Yes, every second child was treated with Du-
raphat"

Comment: Alternation used to generate sequence

Allocation concealment
(selection bias)

High risk No information provided. However, the non-random method used for alloca-
tion would not allow for allocation concealment

Frostell 1991 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Quotes: "The children were assigned to one of two groups, one with and one
without Duraphat"

Comment: No placebo described.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quotes: "They were read by one and the same examiner (MP) who did not
know which year the films were taken or to which group the child belonged"

Comment: Blind outcome assessment

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Overall drop-out for length of follow-up: Not reported. Drop-outs by group:
Not reported. Participants present at final examination: 93 FV, 113 NT Reasons
for losses: Not fully reported, but quote from correspondence: "a number of
the children in the FV-group (as well as a few in the NT-group) did not follow
the whole procedure and were excluded"

Comment: Data on numbers randomised (at start) not available and drop-out
data not obtainable - any differential group losses not assessable Caries data
used in analysis pertain to participants present at all examinations, "who fol-
lowed the study from the beginning to the end"

Selective reporting (re-
porting bias)

Low risk Outcomes reported: dmfs increment - (E) (CA/NCA)cl + (DR/ER) xr and dmD, at
2 years follow-up

Comment: Trial protocol not available. All pre-specified outcomes (in Meth-
ods) were reported and were reported in the pre-specified way

Baseline characteristics
balanced?

Low risk Prognostic factors reported: dmfs: 4.36 (FV), 5.14 (NT); dmD: 3.63 (FV), 4.43
(NT)

Comment: Initial caries appears balanced between groups

Free of contamination/co-
intervention?

Unclear risk No information provided

Frostell 1991  (Continued)

 
 

Methods Design: 2-arm RCT

Location: India

Study started: 2008

Participants Number randomised: 250

Number analysed: 211
Age range: 6-7 years at baseline

Backgound exposure to fluoride: No water fluoridation, exposure to other sources of fluoride assessed
and found similar in each group

Other background exposures: Oral hygiene instruction at baseline

Interventions Comparison: FV versus NT 
Group 1 (n = 106): 5% NaF (Cavity Shield = 22,600 ppm F), unclear which dose used (0.25, 0.40 ml). Un-
clear where applied, 3 times in 1 week with small brush, leD to dry for few seconds

Group 2 (n = 105): No treatment

Gugwad 2011 
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Post-op instructions: Abstain brushing and flossing and avoid chewing on hard food, no hot drinks, no
alcohol for entire day

Outcomes Reported at 1 year follow-up: deD, deDp (posterior teeth), defs, defsp (posterior teeth), DMFT, DMFS (CA
and NCA + xr)

Notes Participants randomised (numbers NR)
Baseline characteristics 'balanced'

Oral hygiene instruction to both groups
Clinical (VT) caries assessment (ADA type iii) using mouth mirror and probe; diagnostic threshold = CA
and NCA; = E. Radiographic assessment (2 postBW) baseline and follow-up; diagnostic threshold = DR
and ER. Diagnostic errors NR
Prior prophylaxis with non-fluoride paste carried out in both groups

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote "Two hundred fiDy children (6-7 years) randomized into varnish and
control groups"

Quote from correspondence: "Children selected were randomly allocated to
the groups (by lottery method)"

Comment: Probably random sequence

Allocation concealment
(selection bias)

Low risk Quote from correspondence: "Allocation concealment and triple blinding (Ex-
aminer, Subject and Interpreter) were done"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote from correspondence: "...and triple Blinding (examiner, subject and in-
terpreter) were done"

Comment: But no placebo varnish described

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote from correspondence: "...and triple Blinding (examiner, subject and in-
terpreter) were done"

Comment: Blind outcome assessment indicated

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Overall drop-out for length of follow-up: 39/250. Drop-outs by group: 21/125
FV; 18/125 Control group. Participants present at final examination: 106 FV,
105 NT. Reasons for losses: Not reported

Comment: Caries data used in analysis pertain to participants present at all ex-
aminations, "who followed the study from the beginning to the end"

Selective reporting (re-
porting bias)

Unclear risk Outcomes reported: defs, defsp, deD, deDp, DMFS at baseline and 1 year fol-
low-up, but no increment reported

Comment: Trial protocol not available. Increment calculated in methods but
not reported

Baseline characteristics
balanced?

Low risk Prognostic factors reported: dmfs

Comment: Initial caries appears balanced between groups

Free of contamination/co-
intervention?

Low risk Exposure to other sources of fluoride assessed and found similar in each group

Gugwad 2011  (Continued)
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Methods Design: Cluster RCT

Location: Manchester, UK

Study started: Not reported

Participants Number randomised: 2091 (1025, 1066)

Number analysed: 664 (334, 330) in 24 schools present at baseline and final 24 months follow-up

Age range: 6-8 years, mean age at baseline 7 years

Background exposure to other fluoride: 1450 ppm F toothpaste supplied prior to baseline and final,
milk

Interventions Comparison: FV versus NT 
Group 1 (n = 1025): NaF varnish group (Duraphat® 22,600 ppm F), applied 6 monthly, at schools, to all
surfaces of the primary and first permanent molars, with small brush, and leD to dry (duration NR)

Group 2 (n = 1066): No treatment

Post-op instructions: No control over drinking or eating after application

Outcomes 2-year mdfs increment - (CA/NCA)cl + FOTI (E)

Reported at 2 years follow-up: Proportion of children with new 1stm DFS(CA/NCA); 3 levels of caries di-
agnosis small + large enamel lesions + dentine lesions

Notes Baseline characteristics (dD/DFT/age/dmD > 0 / DMFT > 0) balanced
Clinical (V/FOTI) caries assessment by 1 examiner; diagnostic threshold = CA and NCA; state of tooth
eruption included = E/U; 15% sample re-examined; K statistics 0.94 and 0.89 for intra-examiner reliabili-
ty at the first and last examinations

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "The children were clustered within the unit of randomisation, the
school. In half the schools year 2 children were allocated to the test group and
year 3 children served as the control. In the other schools year 3 were the test
group and year 2 the control. Randomisation, by a statistician, was used to al-
locate the combination of test and control year groups using a computer gen-
erated randomisation sequence"

Comment: However recruitment was done after clusters (the schools) had
been randomised (pre-recruitment drop-outs: 1177/2091 (56.1%), and might
have led to the low numbers recruited, recruitment of participants with lower
caries levels, and (selection bias - the knowledge of whether each cluster is an
intervention or control cluster could affect the types of participants recruited)

Allocation concealment
(selection bias)

Low risk Quote: "Clusters (n = 24) randomised at once"

Comment: When clusters are large in numbers and are randomised at once as
in this case, allocation concealment should not be an issue

Blinding of participants
and personnel (perfor-
mance bias) 

High risk Quotes: "The children and the therapists applying the varnish were not blind-
ed"

Comment: No placebo described

Hardman 2007 
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All outcomes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quotes: "This was a single blind study as the examiner was unaware of the test
or control status of the children"; "At baseline and after 26 months children
were examined by one trained and calibrated examiner, who was blind to the
children's allocation"

Comment: Blind outcome assessment

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Overall drop-out for length of follow-up (reported for individuals within clus-
ters only): 68% in 2 years. Drop-outs by group: 691/1025 FV, 734/1066 NT (67%,
69%). Reasons for drop-outs (FV, NT): LeD during study (47, 16), leD at final ex-
am (28, 55), absent (33, 22), refused exam (2, 1), withdrawn (0, 1) "...an inten-
tion-to-treat approach applied in which data from each child present at the
follow-up examination was analysed according to their randomised group"

Comment: Although no differential losses between groups were apparent and
reasons for missing data are acceptable and balanced between groups, final
numbers lost unduly high for the length of follow-up. Caries data used in the
analysis pertain to participants present at baseline and final examinations
(and analysis done at individual level within clusters does not take clustering
into account)

Selective reporting (re-
porting bias)

Low risk Outcomes reported: dfs/DFS increment (CA)cl + FOTI at 2 years follow-up; pro-
portion of children with new 1stm DMFS

Comment: Trial protocol not available. Pre-specified outcomes reported

Baseline characteristics
balanced?

Low risk Prognostic factors reported: DFT: 0.15 (0.45) FV, 0.15 (0.54) NT; dD: 2.53 (2.43)
FV, 2.26 (2.46) NT; Townsend score range (SES): -0.53 to 10.77 (for both groups);
primary teeth caries prevalence: 67.7% FV, 60.9% NT, permanent teeth caries
prevalence: 11.4% FV, 8.8% NT

Comment: Initial caries appears balanced between groups (for individuals
within clusters)

Free of contamination/co-
intervention?

Low risk Quote: "During the study period a fluoride milk scheme was introduced. At
the time of the final examination 18 of the 24 schools were offering fluoridat-
ed milk to those who consented and paid for it. This had been available for 15
months for 3 schools, between 3 and 12 months for 11 schools and the remain-
ing 4 had just started on the scheme. Logistic regression analyses revealed no
evidence of association with fluoride milk availability"

Comment: Possibility of co-intervention with fluoridated milk, but analysis for
caries showed no association with the milk availability

Hardman 2007  (Continued)

 
 

Methods Design: 2-arm quasi-RCT

Location: Sweden

Study started: Not reported

Participants Number randomised: 250 (125, 125)

Number analysed: 225 (112, 113) analysed at 2 years (available at final examination)

Age range: Mean and median 3 years

Holm 1979 
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Background exposure to other fluoride: 0.3 ppm water fluoridation. At 5 years of age "no differences in
toothbrushing frequency, regular use of fluoride tablets or use of fluoridated toothpaste"

Interventions Comparison: FV + ptc versus NT + ptc 
Group 1 (n = 125): NaF varnish group (Duraphat® 22,600 ppm F), applied twice a year, with thin brush,
leD to dry (duration NR)

Group 2 (n = 125): No treatment

Post-op instructions: No hard food or toothbrushing until following day

Outcomes 2-year defs increment - (E) (CA)cl + (DR)xr
Reported at 1 and 2 years follow-ups: O-defs; MD-defs; BL-defs; ds (NCA); proportion of children with 1
or more new defs (at CA level); drop-outs

Notes Baseline characteristics (defs) unbalanced, 1.05 in FV, 0.71 in NT
Clinical (VT) caries assessment by 1 examiner; diagnostic threshold = CA and NCA; state of tooth erup-
tion included = E. Radiographic assessment (if required) by 1 examiner; diagnostic threshold = DR. Di-
agnostic errors NR

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Quote: "At baseline examination, every other child was assigned to the test
group and the remainder to the control group"

Comment: Not randomised. Alternation used to allocate into groups

Allocation concealment
(selection bias)

High risk No information provided. However, the non-random method used for alloca-
tion would not allow for allocation concealment

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Quote: "Fluoride varnish was applied to the teeth of the children in the test
group......No placebo treatment was performed in the control group"

Comment: No placebo described. Parents were not aware, however, that their
children were taking part in any experiment and regarded the treatment as a
routine part of the Public Dental Health Service given to all children

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "Annual caries exam was performed by the same examiner and was sin-
gle blind"

Comment: Blind outcome assessment

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Overall drop-out for length of follow-up: 10% in 2 years. Drop-outs by group:
13/125 FV, 12/125 NT. Reason for losses: Moving out of town 13 FV, 12 NT

Comment: Numbers lost were not unduly high for the length of follow-up, were
reported by group and showed no differential losses between groups. The only
reason reported for missing data is acceptable and balanced between groups.
Caries data pertain to participants present at final examinations

Selective reporting (re-
porting bias)

Low risk Outcomes reported:

defs increment - (E) (CA)cl + (DR)xr, at 1 and 2 years follow-ups; O-defs, MD-
defs, BL-defs, ds (NCA); proportion of children with 1 or more new defs (at CA
level); drop-outs

Comment: Trial protocol not available. All pre-specified outcomes (in Meth-
ods) were reported and were reported in the pre-specified way

Holm 1979  (Continued)
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Baseline characteristics
balanced?

High risk Prognostic factor reported: ds (CA): 1.05 (2.34) FV, 0.71 (1.62) NT; ds (NCA) 1.16
(3.11) FV, 0.59 (1.81) NT

Mean age: 3 years (both groups)

Comment: Initial caries appears unbalanced between groups

Free of contamination/co-
intervention?

Unclear risk Quotes: "After each annual examination the child was given dental treatment
by the Public Dental Health Service if necessary" and "...children in the test
group had two more appointments with the dentist during these 2 years......."

Comment: These more frequent visits might have made both children and
dentists rather more concerned about dental health cannot be totally exclud-
ed

Holm 1979  (Continued)

 
 

Methods Design: 2-arm RCT

Location: Eslöv, Sweden

Study started: 1977

Participants Number randomised: 120 (numbers by group NR)

Number analysed:109

Age range: Every child aged 5 years and 9 months at baseline registration

Background exposure to other fluoride: Water (Eslöv drinking water contained 0.4-0.9 ppm F), "From
the age of 6 years the children received organized dental care and took part in a weekly fluoride rinsing
program (0.025% NaF for the 1st year, thereafter 0.2% NaF)"

Interventions Comparison: FV + ptc** versus NT 
Group 1 (n = NR): NaF varnish group (Duraphat® 22,600 ppm F), applied twice a year, with a pencil
(probe used to press the varnish into fissure)

Group 2 (n = NR): No treatment

Post-op instructions: No hard food or toothbrushing of treated surfaces until following day

**Prior prophylaxis with non-fluoride paste carried out in FV group only

Outcomes 2-year 1stm DFS (fissures only) increment - (CA) (U)
Reported at 2 years follow-up: 1stm DFT increment; proportion of children with 1 or more new 1stm
DFS (at CA level), proportion of carious 1st molars

Notes Baseline characteristics (dmfs) 'balanced'
Clinical (VT) caries assessment by 1 examiner (probe had to stick into cavity); diagnostic threshold =
CA; state of tooth eruption included = U; intra-examiner reproducibility checks for 1st molars (icc 0.98)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "...the children were randomly divided into a test and a control group"

Comment: Not enough information

Holm 1984 
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Allocation concealment
(selection bias)

Unclear risk No information provided

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Quote from correspondence: "Were the treatments conducted blind? In the
proper sense, no, since we did not use a placebo varnish"

Comment: No placebo described

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Quote from correspondence: "Were the treatments conducted blind? In the
proper sense, no, since we did not use a placebo varnish"

Comment: No mention of blinding of assessors in the report, radiographic ex-
aminations performed independently of clinical examinations though, and ad-
ditional information is ambiguous about blinding

Blind outcome assessment deemed likely but it remains unclear

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Overall drop-out: 25/120 (20.8%) in 2 years. Drop-outs not reported by group.
Reasons for losses (numbers not reported by group): Excluded because molars
had erupted at baseline examination (based on not meeting inclusion criteria,
but probably after randomisation) (7), moved away (2), unwilling to participate
(2)

Comment: Numbers lost were not unduly high for the length of follow-up. Dif-
ferential losses are not assessable and it is unclear whether reasons for miss-
ing outcome data are balanced. Caries data used in analysis pertain to partici-
pants present after all reported losses (as above)

Selective reporting (re-
porting bias)

Low risk Outcomes reported:

1stm DFS (fissures only) increment - (CA) (U), at 2 years follow-up; 1stm DFT
increment; proportion of children with 1 or more new 1stm DFS (at CA level);
proportion of carious 1st molars

Comment: Trial protocol not available. All pre-specified outcomes (in Meth-
ods) were reported and were reported in the pre-specified way

Baseline characteristics
balanced?

Low risk Prognostic factor reported: Initial DMFT/S: 0; mean age: 5.75 years (all partici-
pants); dmfs (total): 8.32 (8.32) FV, 10.8 (8.27) NT; dmfs (proximal): 3.50 (3.50)
FV, 4.86 (3.67) NT

Comment: Initial caries appears balanced between groups

Free of contamination/co-
intervention?

Low risk Quote: "From the age of 6 years the children received organized dental care
and took part in a weekly fluoride rinsing program (0.025% NaF for the 1st
year, thereafter 0.2% NaF"

Comment: Exposure assumed to be similar in each group

Holm 1984  (Continued)

 
 

Methods Design: 2-arm RCT

Location: Jönköping, Sweden

Study started: 1973

Participants Number randomised: 135 (numbers by group NR)

Koch 1975 
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Number analysed: 121 (60, 61) analysed at 1 year (available at final examination)

Age range: 15 years at start of study

Background exposure to other fluoride: Children in both groups exposed to local dental health pro-
gramme involving mouthrinsing with 0.2% NaF solution every 2 weeks

Interventions Comparison: FV + ptc** versus NT 
Group 1 (n = 60): NaF varnish group (Duraphat® 22,600 ppm F), applied twice a year, with a cotton
swab, about 0.7 ml applied per child (full mouth treatment), leD to dry for 2 minutes

Group 2 (n = 61): No treatment

Post-op instructions: No hard food or toothbrushing until following day

**Prior prophylaxis with non-fluoride paste carried out in FV group only

Outcomes 1 year DMFS increment - (E) (CA/NCA)cl + (DR/ER)xr
Reported at 1 year follow-up: O-DMFS; MD-DMFS; BL-DMFS

Data for cavitated dentine lesions separate to initial enamel caries - clinical and radiographs combined

Notes Baseline characteristics (DMFS) balanced
Clinical (VT) caries assessment by 1 examiner; diagnostic threshold = CA and NCA; state of tooth erup-
tion included = E. Radiographic assessment (full-mouth BW) by 1 examiner; diagnostic threshold = DR
and ER. Intra-examiner reproducibility checked for DMFS cl + xr examinations in 20% sample (mean dif-
ference of 0.2 DS)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "The children were randomly divided into a test and a control group"

Comment: Not enough information provided

Allocation concealment
(selection bias)

Unclear risk No information provided

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: No placebo described

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quotes: "The examiner did not know whether the child belonged to the test or
the control group"; "All children were examined clinically and radiographical-
ly"

Comment: Blind outcome assessment

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Overall drop-out for length of follow-up: 10% (14/135) in 1 year. Drop-outs by
group: Not reported. Reasons for losses: Not reported

Comment: Numbers lost were not unduly high for the length of follow-up. It is
unclear if there were differential losses, and if reasons for missing outcome da-
ta are acceptable and balanced. Caries data used in analysis pertain to partici-
pants present at final examinations

Selective reporting (re-
porting bias)

Low risk Outcomes reported:

Koch 1975  (Continued)
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DMFS increment - (E) (CA/NCA)cl + (DR/ER)xr, at 1 year follow-up; O-DMFS, MD-
DMFS, BL-DMFS

Comment: Trial protocol not available. All pre-specified outcomes (in Meth-
ods) were reported and were reported in the pre-specified way

Baseline characteristics
balanced?

Low risk Prognostic factor reported: DMFS 31.0 (10) FV, 27.4 (11) NT

Comment: Initial caries appears balanced between groups

Free of contamination/co-
intervention?

Low risk Quote: "During the experimental year, all the children in both the test and
control groups were exposed to the local dental health program consisting of
mouthrinsing with 0.2% NaF solution every fortnight"

Comment: Assumed that exposure to fluoride mouthrinse similar in both
groups

Koch 1975  (Continued)

 
 

Methods Design: Cluster RCT- 2 arms

Location: Sioux Lookout Zone (SLZ), Northwest Ontario, Canada

Study started: 2003

Participants Number randomised: 1275 (915, 360)

Number analysed: 1160 (832, 328) (ITT numbers used) in 20 communities analysed at 2 years (present
for at least 1 follow-up examination)
Age range: 5 months-5 years (mean = 2.5)

Background exposure to other fluoride: None reported

Other background exposures: OH counselling of caregivers (promoting good oral health habits/aware-
ness)

Interventions Comparison: FV versus NT 
Group 1 (n = 915): 5% NaF varnish group (Duraflor® 22,600 ppm F), applied 2 to 3 times/year, to all sur-
faces of the primary dentition, with small brush, and leD to dry (duration NR)

Group 2 (n = 360): NT

Post-op instructions: Pamphlet distributed with post-fluoride application instructions

Outcomes 2-year Net dmfs increment - (CA)cl (E/U)

Reported at 2 years follow-up:

Caries incidence; net caries increment calculated form change from sound, white spot or filled at base-
line to 'clinical caries' missing due to carious extraction or stainless steel crown at follow-up. Caries re-
versals (white spots/early demineralised to sound) were subtracted from the caries increment creating
'net' caries increment

Notes Baseline characteristics balanced
Clinical caries assessment by 6 examiners, diagnostic threshold = CA

Kappa values for inter-examiner agreement ranged from 0.61 to 0.8 in all survey years

Risk of bias

Lawrence 2008 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "A randomisation master list based on computer generated random
numbers assigned each community to a group"

Allocation concealment
(selection bias)

Low risk Quote: "..clusters (n = 20) randomised at once"

Comment: When clusters are large in numbers and are randomised at once as
in this case, allocation concealment should not be an issue

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Quotes: "The treatment consisted of FV 2 times per year with caregiver coun-
selling while the no-treatment controls received counselling alone"

Comment: No placebo described

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Quotes: "Six teams of dental hygienists and recorders were flown into the par-
ticipating communities ... to carry out the oral examinations and interviews"

"Different examiners were sent to different communities each year to keep
them masked to the community's treatment assignment"

"Dental hygienists applied the varnish using a standard method of applica-
tion"

Comment: Blind outcome assessment is mentioned but there is apparently
conflicting information about blinding since examiners appear to have been
involved in giving treatment

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Overall drop-out for length of follow-up (reported for individuals within clus-
ters only): 9% in 2 years. Drop-outs by group: 97/915 FV, 32/328 NT (10.6%,
9.8%). Reasons for losses (FV/NT): Relocated (38/7), lost to contact (10/14), did
not attend appointment (34/7), sick (0/1), in foster care (8/0), parents unable
to bring in (1/2), deceased (3/0), discontinued intervention (1/0), unco-opera-
tive (1/0). "ITT analysis was carried out for 1146 children who completed either
the 12 or 24 month follow-up"

Comment: Recruitment of children was correctly done before clusters (the
communities) had been randomised. Numbers lost were not unduly high for
the length of follow-up, and showed no differential losses between groups.
Reasons for losses are acceptable and balanced between groups. Caries data
used in the analysis pertain to participants present for at least 1 follow-up ex-
am (and analysis done at individual level within clusters takes clustering into
account)

Selective reporting (re-
porting bias)

Low risk Outcomes reported: dmfs increment (CA)cl at 2 years follow-up; caries inci-
dence; drop-outs

Comment: Trial protocol not available. The primary outcome was reported but
secondary outcomes (cost, quality of life, side effects, acceptability) will be re-
ported subsequently

Baseline characteristics
balanced?

Low risk Prognostic factors reported: dmD: 7.19 (6.29) FV, 6.52 (6.16) NT

Mean age: 2.54 (1.23) FV, 2.51 (1.18) NT

dfs: 12.89 (16.02) FV, 11.80 (16.30) NT

Percentage caries-free: 27.3% FV, 31.1% NT

dt/dmD: 73.9% FV, 73.3% NT

Lawrence 2008  (Continued)
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Comment: Initial caries appears balanced between groups (for individuals
within clusters)

Free of contamination/co-
intervention?

Low risk Comment: No apparent unbalanced provision of additional interventions/no
difference in co-interventions. No apparent risk of contamination

Lawrence 2008  (Continued)

 
 

Methods Design: RCT (4 arms - sealant, varnish, fluoride solution, placebo)- 2 included in this review

Location: Guangzhou, southern China

Study started: April 2008

Participants Number randomised: 252 children (778 first molars) (molars with ICDAS 2 included carious by Diagn-
odent excluded)

Number analysed: 240 children (737 first molars)
Age range: Grade 2 or 3 (mean age 9.1 years)

Background exposure to other fluoride: 90% of toothpastes on sale in area were fluoridated

Interventions Comparison: FV + OH education versus PL + OH education 
Group 1 (n =124 children, 385 teeth): 5% varnish group (Duraphat® = 22,600 ppm F Colgate Palmolive
Ltd, Waltrop, Germany), applied every 6 months, plus oral health education (no details reported), tooth
was isolated using cotton balls and varnish applied to pit/fissures with small disposable brush, and leD
to dry (child instructed not to eat or drink for 30 minutes)

Group 2 (n = 128 children, 393 teeth): Placebo (water) applied annually and oral health education

Outcomes 2-year new dentine caries, prevented fraction

Reported at 2 years follow-up

Notes Sample size calculation reported: To detect a 10% difference in new caries it was estimated that 1478
teeth and 493 children were required across the 4 arms of the study (power 80%, α = 0.05, ICC 0.2)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "..an assistant, using computer generated random numbers, allocated
the children individually among 4 groups"

Allocation concealment
(selection bias)

Unclear risk Allocation was done by an assistant, and treatments were applied by a dentist.
Unclear how allocation was communicated to treating dentist

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Blinding of patients not done. Sealant application process different from var-
nish application process. Varnish applied every 6 months, placebo applied an-
nually

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "Status of the molars, ...was assessed every 6 months by the same
blinded examiner"

Liu 2012 
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 12/252 (5%) children excluded from analysis at 2 years (8/124 in varnish - 7
children moved from area and 1 excluded due to orthodontic treatment and
4/128 in placebo group leD the area)

Selective reporting (re-
porting bias)

Low risk Planned outcomes of new dentinal caries and preventive fraction reported

Baseline characteristics
balanced?

Low risk Varnish and placebo groups similar at baseline

Free of contamination/co-
intervention?

Low risk No co-intervention identified

Liu 2012  (Continued)

 
 

Methods Design: 2-arm cluster RCT

Location: Lancashire, UK

Study started: 2006

Participants Number randomised and eligible: 2967 (1473, 1494)

Number analysed: 2604 at 3 years
Age range: 7-8 average age 8.1 years
Backgound exposure to fluoride: Toothpaste + rinse

Interventions Comparison: FV versus NT 
Group 1 (n = 1473): 5% NaF varnish (Duraphat® 22,600 ppm F), applied 3 times a year over 3 years in
school, with small brush, 0.1 ml applied per child

Group 2 (n = 1494): No treatment

Post-op instructions: No other fluoride treatments for 2 days

Outcomes 3-year DFS, DFT increment (1stm), number with caries (DFS, DFT) CA

Notes Baseline characteristics (DFS) 'balanced'
Clinical caries assessment by 8 examiners

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "...using computer-generated random numbers, stratified by the locali-
ty of the school and the size of the school"

Allocation concealment
(selection bias)

Low risk Quote: "An ordered list of random group codes for all schools was produced,
and only the study statistician and the trial manager had access to these
codes"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No blinding of participants mentioned and no placebo used

Milsom 2011 
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "Examiners and their assistants were given a sealed envelope contain-
ing the allocation code for the school; this was opened after all the baseline ex-
aminations had been completed and the dentist made another appointment
for application of the fluoride varnish in the test schools. This system ensured
allocation concealment and facilitated efficient delivery of the intervention"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Overall drop-out for length of follow-up (reported for individuals within clus-
ters only): 12% in 3 years. Drop-outs by group: 197/1473 FV, 166/1494 NT (13%,
11%). Reasons for losses (FV/NT): Not explained

Comment: Numbers lost were not unduly high for the length of follow -up, and
showed no differential losses between groups. Losses are acceptable and bal-
anced between groups. Caries data used in the analysis pertain to participants
present for at follow-up exam (and analysis done taking clustering into ac-
count)

Selective reporting (re-
porting bias)

Low risk Outcomes reported: DMFS/T increment (CA)cl at 3 years follow-up; caries pro-
gression/prevalence. Drop-outs

Baseline characteristics
balanced?

Low risk Prognostic factors reported: initial DFS: 3 FV, 3 NT

Toothbrushing frequency, toothpaste use, participation in rinsing programme,
SES are not tabulated but reported as balanced between groups

Free of contamination/co-
intervention?

Low risk Quote: "Participants were advised not to have fluoride treatment administered
by their dentist for 2 days after application of the varnish"

Milsom 2011  (Continued)

 
 

Methods Design: 2-arm RCT

Location: Stockholm, Sweden

Study started: Not reported

Participants Number randomised: 236 (118, 118)

Number analysed: 194 (87, 107) analysed at 3 years (available at final examination)

Age range: 14 years at start of study

Background exposure to other fluoride: Water (local drinking water contained 0.24 ppm F), children in
both groups exposed to dental health programme involving mouthrinsing with 0.2% NaF solution every
2 weeks (for the whole duration of the study)

Interventions Comparison: FV + ptc** versus NT 
Group 1 (n = 87): 5% NaF varnish group (Duraphat® 22,600 ppm F), applied 4 times a year, with small
brush, 0.3 to 0.5 ml applied per child

Group 2 (n = 107): No treatment

Post-op instructions: No eating for 4 hours after application, no toothbrushing until following day

**Prior prophylaxis with non-fluoride paste carried out in FV group only

Outcomes 3-year MD-DFS increment - (E) (ER/DR)xr
Reported at 3 years follow-up: Caries progression rate

Modeer 1984 
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Notes Baseline characteristics (toothbrushing frequency, toothpaste use, participation in rinsing programme,
SES) described as 'balanced' (values NR); initial DFS unbalanced
No clinical assessment of caries
Radiographic assessment (4 postBW) by 1 examiner; intra-examiner reproducibility checks (icc = 0.89)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "The children who participated during the 3-year period were randomly
divided into a fluoride varnish group and a control group"

Quote from correspondence: "I do not exactly remember. It was either by lot or
using special random numbers"

Comment: Probably adequate

Allocation concealment
(selection bias)

Unclear risk No information provided

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Quotes: "The fluoride varnish application was carried out by a specially trained
dental nurse"

Comment: No placebo described

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quotes: "Radiographic registrations were made without knowing the group to
which the child belonged"; "The fluoride varnish application was carried out
by a specially trained dental nurse"

Comment: Blind outcome assessment

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Overall drop-out for length of follow-up: 18% in 3 years. Drop-outs by group:
31/118 FV, 11/118 NT. Reasons for losses (FV, NT): No co-operation (20, 0),
moved out (5, 3), orthodontic treatment (6, 8)

Comment: Numbers lost were not unduly high for the length of follow-up,
but there is a differential loss between groups (26.3% FV, 9.3% NT) and 1 of
the reasons for missing data (no co-operation) is unbalanced (unacceptable
since differential drop-out might be due to treatment). Caries data used in the
analysis pertain to participants present at final examinations

Selective reporting (re-
porting bias)

Low risk Outcomes reported:

1st & 2nd mpmMD-DFS increment - (E) (ER/DR) xr, at 3 years follow-up; caries
progression rate; drop-outs

Comment: Trial protocol not available. All pre-specified outcomes were re-
ported and were reported in the pre-specified way

Baseline characteristics
balanced?

High risk Prognostic factors reported: Initial DFS: 1.1 FV, 1.7 NT

Toothbrushing frequency, toothpaste use, participation in rinsing programme,
SES are not tabulated but reported as balanced between groups

Comment: Initial DFS levels unbalanced

Free of contamination/co-
intervention?

Low risk Quote: "The children in both the fluoride varnish group and the control group
participated in the routine fluoride rinsing programme which consisted of
mouthrinses every 14 days with a 0.2% NaF solution during the entire experi-
mental period"

Modeer 1984  (Continued)
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Comment: No apparent co-intervention, exposure assumed to be similar in
both groups

Modeer 1984  (Continued)

 
 

Methods Design: 2-arm parallel group RCT

Location: Rio de Janeiro, Brazil

Study started: June 2006 to July 2007

Participants Number randomised: 200

Number analysed: 148

Age range: 12-48 months

Background exposure to other fluoride: Majority of participants exposed to fluoridated water but con-
centration varied depending on area of residence. 84% in varnish and 75% of control group used fluo-
ride toothpaste but not all children brushed daily and some children brushed unsupervised which may
have compromised effectiveness

Interventions Comparison: FV versus PL 
Group 1 (n = 71): 5% NaF varnish group (Duraphat® 22,600 ppm F), applied every 6 months (2 applica-
tions)

Group 2 (n = 77 ): Placebo applied every 6 months (2 applications)

All children had their teeth cleaned with water, then isolated with cotton rolls and dried with air prior
to the application of either varnish or placebo with a microbrush

Post-op instructions: Children were instructed no to eat hard food or brush their teeth on the day of ap-
plication

Outcomes 1 year follow-up: New dentinal caries lesions, mean caries increment, adverse effects

Notes Visual caries diagnosis ICDAS (CA + NCA)

High caries prevalence population. Approximately 1/2 children had caries in the primary teeth and ap-
proximately 1/4 had dentinal caries

Sample size calculation reported that 85 children per group were required to show a reduction in caries
from 33% to 15%, and additional 15 recruited per group to allow for anticipated loss to follow-up

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "...computerised randomisation using Excel software"

Allocation concealment
(selection bias)

Low risk Sealed envelopes used to conceal the allocation from the researchers

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Children/caregivers/operators and outcome assessors blinded to allocated
treatment

Salazar 2008 
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Children/caregivers/operators and outcome assessors blinded to allocated
treatment

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 200 children randomised and 29 and 23 excluded from the analysis because
they did not attend the final examination. Overall loss is high but reasons giv-
en are loss of contact with family due to change of address or telephone num-
ber for both groups

Selective reporting (re-
porting bias)

Low risk Caries outcome and adverse effects reported

Baseline characteristics
balanced?

Low risk Both caries prevalence and demographic factors appear to be balanced at
baseline

Free of contamination/co-
intervention?

Unclear risk Unclear what the actual exposure to fluoride toothpaste and fluoridated water
was

Salazar 2008  (Continued)

 
 

Methods Design: 4-arm RCT

Location: Sweden (West coast)

Study started: 1998

Participants Number randomised: 854

Number analysed: 758 analysed at 3 years (present for all examinations)

Age range: 13-16 years (all subjects 13 years at start of 3-year study)

Background exposure to other fluoride: Water (in 1 of 3 trial sites only), toothpaste

Interventions Comparison: FV (3 groups) + ptc** versus NT

Group 1 (n = 190): NaF varnish (Duraphat® 22,600 ppm F), twice a year
Group 2 (n = 186): NaF varnish (Duraphat® 22,600 ppm F), 3 times a year

Group 3 (n = 201): NaF varnish (Duraphat® 22,600 ppm F), 8 times a year

Group 4 (n = 181): No treatment

Application in mobile units in schools, to all posterior approximal surfaces, with syringe, 0.3 mL (1
drop) applied, leD to dry (duration NR)

Post-op instructions: Refrain from eating hard foods on that day; no brushing until next day

**Toothbrushing with non-fluoride paste carried out in FV groups only

Outcomes 3-year DFS incidence - (E) (DR/ER)xr (only)
Reported at 3 years follow-up: DS; FS; caries progression

Notes Baseline characteristics (DS/FS) balanced
X-Ray caries assessment by 1 examiner; diagnostic threshold = DR and DE; state of tooth eruption
included = E; for intra-examiner reliability, 10% of the radiographs read twice with an interval of 2
months (Kappa 0.90 for all scores and 0.82 for carious surfaces)

Sköld 2005 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "...the adolescents were randomly allocated within each school class in-
to 4 groups"

Comment: Not enough information given

Allocation concealment
(selection bias)

Unclear risk No information provided

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Quotes: "Three trained dental nurses and one dental hygienist performed all
the treatments..."; "...treated adolescents with fluoride....and no treatment
(control)"

Comment: No placebo described

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quotes: "...films were scored and analysed blindly by one of the authors";
"Three trained dental nurses and one dental hygienist performed all the treat-
ments..."

Comment: Blind outcome assessment

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Overall drop-out for length of follow-up: 11% in 3 years. Drop-outs by group:
Not reported. Reasons for losses: Moving away from the area, not attending all
treatment sessions

Comment: Numbers lost overall were reported, and not unduly high for length
of follow-up. Numbers randomised (at start) were not reported by group, thus
drop-outs by group not obtainable. It is unclear if reasons for the missing out-
come data are acceptable and balanced. Caries data used in the analysis per-
tain to participants followed up for the entire study duration and attending all
treatment sessions

Selective reporting (re-
porting bias)

Low risk Outcomes reported:

1st and 2nd mpmDS/FS final prev and DFS incidence (CA/NCA) xr at 3 years fol-
low-up; drop-outs

Comment: Trial protocol not available. All pre-specified outcomes (in Meth-
ods) were reported and were reported in the pre-specified way

Baseline characteristics
balanced?

Low risk Prognostic factors reported:

DS (approximal dentine): 0.15 (0.51) FV1, 0.12 (0.36) FV2, 0.13 (0.49) FV3, 0.07
(0.28) NT

FS: 0.13 (0.48) FV1, 0.10 (0.43) FV2, 0.08 (0.46) FV3, 0.13 (0.45) NT

DS (approximal enamel): 2.15 (3.37)FV1, 2.13 (3.30) FV2, 2.36 (3.86) FV3, 1.75
(2.43) NT

Comment: Initial caries appears balanced between groups

Free of contamination/co-
intervention?

High risk Quotes: "All participants in this study attended the dental clinics for regular
check-ups and were given prophylactic treatment according to their actual
caries risk. The dentists who treated them had no knowledge to which group
they belonged"

Sköld 2005  (Continued)
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"... 95% of the adolescents in all areas were treated with one F varnish at the
yearly check-up, ... all of them, independent of area and caries risk revealed
they brushed their teeth twice a day using an F toothpaste"

Comment: Although dentists treating the children in the yearly check-ups were
unaware of group assignment, 95% of all children were treated with 1 applica-
tion of fluoride varnish, an apparent contamination

Sköld 2005  (Continued)

 
 

Methods Design: Quasi-randomised CCT

Location: Piracicaba, Brazil

Study started: Unclear, protocol registered in 2004, before 2008

Participants Number randomised: 219

Number analysed: 181 (109, 110)

Age range: 6-8 years

Background exposure to other fluoride: Water 0.7 ppm, toothpaste

Other background exposures: OH education

Interventions Comparison: FV versus NT 
Group 1(n = 109): 5% NaF varnish (Duraphat® 22,600 ppm F), applied 6 monthly, at schools, to all sur-
faces of first permanent molars, with small brush, and leD to dry

Group 2 (n = 110): No treatment

All participants received oral health education, and a toothbrush, floss, and fluoride toothpaste for
toothbrushing prior to examinations (5 during the study)

Post-op instructions: No chewing or brushing after application, no eating of hard food till next day

Outcomes Reported at 2 years follow-up: DMFS (all), DMFS (1stm), increment (CA/CA+NCA)cl (E/U)

Notes Baseline characteristics (dmD/DMFT/age) balanced. Surfaces affected: NR (dmD = 4.4/ DMFT = 0.3)
Clinical (VT) caries assessment by 1 examiner; diagnostic threshold = CA and NCA; state of tooth erup-
tion included = E/U; 10% sample re-examined at each examination; examiner calibration (Kappa 0.90
CA/ 0.95 CA+NCA)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Quote: "This study was a systematically randomized trial ...Then they were sys-
tematically allocated in each treatment group by the main researcher..."

Quote from correspondence: "At baseline examination, children were system-
atically allocated in each treatment group, as follows: approximately 10 chil-
dren of each classroom were taken to the examiner by the dental hygienist
(she did not know the risk of caries level of the children before each exami-
nation) who organized them in a queue at random. The examiner (Pardi V)
performed the examination of the first child, the main research (Tagliaferro
EP) recorded the data in a specific form and classified the child in high or low
caries risk, according to pre-established criteria. After that, each classified chil-
dren were allocated in the Control, Varnish or Sealant group in this sequence"

Tagliaferro 2011 
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Comment: Alternation used to generate sequence

Allocation concealment
(selection bias)

High risk Quote from correspondence: "The same researcher did the allocation and ap-
plied the sealants. Also, the non-random method used for allocation would not
allow for allocation concealment"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No placebo varnish described

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "...the calibrated dentist was not aware of group assignments during
evaluations"

Quote from correspondence: "The examiner did not see the records/docu-
ments used for recording the interventions in each child"

Comment: Blind outcome assessment

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Overall drop-out for length of follow-up: 17% in 2 years. Drop-outs by group:
19/109 2FV, 19/110 2NT (17.4%, 17.3%). Reason for losses: Moving out and re-
fusing final examination (NR by group)

Comment: Numbers lost were not unduly high for the length of follow-up,
were reported by group, and showed no differential losses between groups.
The reasons reported for missing data are acceptable (although unclear if bal-
anced) between groups. Caries data seem to pertain to participants present at
final examinations

Selective reporting (re-
porting bias)

Low risk Outcomes reported: 1stm ODMFS increment - (CA/NCA) (E+U), at 2 years fol-
low-up; drop-outs

Comment: Trial protocol not available. All pre-specified outcomes (in Meth-
ods) were reported and were reported in the pre-specified way

Baseline characteristics
balanced?

Low risk Prognostic factors reported: DMFT: 0.26 (0.58) FV, 0.35 (0.67) NT. dmD: 4.28
(2.54) FV, 4.53 (3.0) NT; mean age: 7.0 (0.7) years (all groups)

Comment: Initial caries appears balanced between groups

Free of contamination/co-
intervention?

Low risk Comment: No apparent co-intervention or contamination

Tagliaferro 2011  (Continued)

 
 

Methods Design: 4-arm RCT (2 arms included in this review)

Location: Chandigarh, India

Study started: In/before 1982

Participants Number randomised: 657

Number analysed: 618 children analysed at 2.5* years (available at 2nd examination))

Age range: 6-12 years (mean = 8.5)

Background exposure to other fluoride: Water (drinking water contained 0.3 ppm F)

Tewari 1990 
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Interventions Comparison: FV + ptc versus 'PL' + ptc 
Group 1 (n = 331): NaF varnish group (Duraphat® 22,600 ppm F), applied twice a year, with single tufted
brush, about 0.5 ml applied per child, leD to dry for 4 minutes

Group 2 (n = 326): Double distilled water

Post-op instructions: No rinsing or drinking for 1 hour after application, no solids (only liquids and
semisolids) until following morning

Outcomes 2.5-year NetDMFS increment - (CA/NCA) (E/U)
Reported at 1.5 and 2.5 year follow-ups: ODMFS (CA/NCA) (E/U); MDDMFS (CA/NCA) (E/U); BLDMFS (CA/
NCA) (E/U); DMFT (CA/NCA) (E/U)

Notes Baseline characteristics (age, DMFS, DMFT) balanced
Clinical (VT) caries assessment by 2 examiners; diagnostic threshold = NCA/CA; state of tooth eruption
included = E/U; constant duplicate examination of 10% sample between same and both examiners (re-
sults NR)
*Final 4.5 years results not available (but results closest to 3 years were chosen)

Prior prophylaxis with non-fluoride paste carried out in both groups

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "...children were randomly allocated into 4 groups with the help of a
computer, but were stratified according to age, sex, number of erupted perma-
nent teeth, socio-economic status and previous caries experience"

Comment: Most likely a computer generated sequence used

Allocation concealment
(selection bias)

Unclear risk No information provided

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "...teeth of children in the control group was painted with double dis-
tilled water"

Comment: Most likely participants blinded. Blind outcome assessment and
use of 'placebo' described

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quotes: "The study was single blind as the recorder did not know the fluoride
group to which the child belonged nor the previous recording"; "...teeth of chil-
dren in the control group was painted with double distilled water"

Comment: Most likely assessors and participants blinded. Blind outcome as-
sessment and use of 'placebo' described

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Overall drop-out for length of follow-up: 6% in 2.5 years. Drop-outs by group:
20/331 FV, 19/326 'PL'. Reasons for losses: NR

Comment: Numbers lost were not unduly high for the length of follow-up, and
showed no differential loss between groups. "Balancing of DMFT and DMFS
as well as the mean age was not disturbed between the various experimen-
tal groups due to the attrition of the trial population." Caries data used in the
analysis pertain to participants present at final examination

Selective reporting (re-
porting bias)

Low risk Outcomes reported:

DMFS increment - (CA/NCA) (E/U), at 1.5 and 2.5 year follow-ups; ODMFS (CA/
NCA) (E/U); MDDMFS (CA/NCA) (E/U), BLDMFS (CA/NCA) (E/U), DMFT (CA/NCA)
(E/U); drop-outs

Tewari 1990  (Continued)

Fluoride varnishes for preventing dental caries in children and adolescents (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

58



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Comment: Trial protocol not available. All pre-specified outcomes (in Meth-
ods) were reported and were reported in the pre-specified way

Baseline characteristics
balanced?

Low risk Prognostic factors reported: DMFT: 2.0 (1.88) FV, 1.87 (1.87) PL; DMFS: 2.60
(2.43) FV, 2.38 (2.29) PL; mean age: 8.43 FV, 8.33 PL

Comment: Initial caries appears balanced between groups, because these
were stratified in the randomisation process

Free of contamination/co-
intervention?

Low risk No information provided

Tewari 1990  (Continued)

 
 

Methods Design: 3-arm RCT

Location: San Francisco, USA

Study started: 2000

Participants Number randomised: 376

Number analysed: 280 analysed at 2 years (available at any examination)

Age range: 6-44 months (0.5-3.7 years; mean = 1.8 years)

Background exposure to other fluoride: Water, toothpaste

Other background exposures: OH counselling

Interventions FV (2 groups) versus 'PL'

Group 1 (n = 124): NaF varnish (Duraphat® 22,600 ppm F), twice a year
Group 2 (n = 126): NaF varnish (Duraphat® 22,600 ppm F), once a year

Application in health centres, to all teeth surfaces, teeth dried with gauze, varnish applied with brush,
0.1 mL (1 drop) applied per arch, leD to dry (duration NR)

Group 3 (n = 126): NaF varnish applied to gauze, which was then folded and the dry area used to wipe
the child's teeth ensuring that no NaF varnish was applied

Pre/post-op instructions: Refrain from brushing children's teeth with F dentifrice the day of varnish
treatment

Outcomes 2-year dfs increment - (CA/NCA)cl (E)

Reported at 1 and 2 years follow-ups: Any caries incidence/no caries incidence(CA/NCA)

Adverse events reported

Notes Baseline characteristics (initial caries = 0, age) balanced
Clinical caries assessment by 1 examiner, diagnostic threshold = CA/NCA

Intra-examiner reliability, from repeat examinations of 21 children, yielded Kappa statistic of 0.96

Risk of bias

Bias Authors' judgement Support for judgement

Weintraub 2006 

Fluoride varnishes for preventing dental caries in children and adolescents (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

59



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Random sequence genera-
tion (selection bias)

Low risk Quote: "The team's biostatisticians conducted the computer generated ran-
dom assignment of participants"

Allocation concealment
(selection bias)

Low risk Quote: "Assignment was concealed in sealed, opaque, labelled envelopes, un-
opened until time for treatment by the clinician"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "Masking accompanying caregivers to the control group assignment
was attempted. The control group's tray set-up was the same. For children in
this group, fluoride varnish was placed on gauze, which was then folded. The
dry area was used to wipe the child's teeth, and no fluoride varnish was ap-
plied"

Comment: Use of 'placebo' described

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quotes: "One paediatric dentist (FRG) masked to treatment groups, conducted
all dental examinations"; "One dentist (BJ) who spoke English, Spanish, and
Cantonese provided clinical interventions at both sites"

Comment: Blind outcome assessment

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Overall drop-out for length of follow-up: 26% in 2 years. Drop-outs by group
(based on data from all children with any follow-up exam): 31/124 FV1, 39/126
FV2, 26/126 'PL'. Reasons for losses: Not reported. "For primary analysis, we
used the intention-to-treat approach.... Analysis used data from all children
with a 12- or 24-month follow-up exam." "Markov Chain Monte Carlo estima-
tion was used in multiple imputation of missing data."

Comment: Numbers lost were not unduly high given the length of follow-up,
and losses between FV and PL not statistically significantly different. It is un-
clear if reasons for the missing outcome data are acceptable and balanced.
Caries data used in the analysis pertain to participants at a follow-up examina-
tion

Selective reporting (re-
porting bias)

Low risk Outcomes reported: dfs (CA)cl increment at 1 and 2 years follow-ups; dfs(N-
CA/CA)cl; caries incidence; drop-outs

Comment: The pre-specified primary outcome was reported in the pre-speci-
fied way but the secondary outcomes (diet, bottle use, dental utilisation) will
be reported subsequently

Baseline characteristics
balanced?

Low risk Prognostic factors reported for all groups: Mean age 1.8 (0.6)

Comment: As regards initial caries (dfs), eligibility criteria for the trial was that
all primary teeth should be caries-free without demineralisation, therefore this
characteristic was balanced

Free of contamination/co-
intervention?

Low risk The protocol violation caused by the provision of placebo varnish to the inter-
vention group was accounted for in the ITT analysis

Weintraub 2006  (Continued)

 
 

Methods Design: Double blind 4-arm RCT - 3 arms included in this review

Location: Chongqing City, China

Study started: December 2004

Participants Number randomised: 150

Yang 2008 
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Number analysed: 148

Age range: 3 years old at baseline

Gender: M 79 / F 71

Interventions Comparison: FV (2 groups) versus PL

Group 1 (n = 37): 0.5% FV (Fluor Protector = 5000 ppm) applied with cotton swab twice after teeth were
dried. Children told not to eat or drink for 30 minutes. Treatment was applied every 6 months

Group 2 (n = 38): 0.1% FV (Fluor Protector = 1000 ppm) applied with cotton swab twice after teeth were
dried. Children told not to eat or drink for 30 minutes. Treatment was applied every 6 months

Group 4 (n = 36): Placebo (water) applied with cotton swab twice after teeth were dried. Children told
not to eat or drink for 30 minutes. Treatment was applied every 6 months

Study duration: 2 years

Unclear who applied the interventions, or where the applications took place. There was also a third in-
tervention group (Group 3) 0.5% sodium fluoride which was excluded from the review

Outcomes Prevalence of caries (CA), dmD, dmfs, number of missing teeth

Notes Translated by Chunjie Li (September 2012)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The authors only described that the participants were allocated randomly
without mentioning the methods of randomisation

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Double blinded trial

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk The outcome assessors were blinded to allocated treatment but the details of
how this was done are not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 2 lost to follow-up: 1 in 0.1% fluoride varnish group and 1 in 0.5% sodium flu-
oride group. Both of these participants were not included in the analysis. Rea-
son was unclear. Unlikely to have introduced a bias

Selective reporting (re-
porting bias)

Low risk Planned outcomes prevalence of caries, dmD, dmfs reported

Baseline characteristics
balanced?

Low risk Prevalence of caries, dmD, dmfs were comparable at baseline

Free of contamination/co-
intervention?

Unclear risk It was unclear whether participants were exposed to other treatments during
the trial

Yang 2008  (Continued)

Drop-out rates based only on groups relevant to review, on relevant follow-ups, unless otherwise stated. Baseline caries experience
averaged among relevant study arms, and based on the study sample analysed at the end of treatment period (final sample), unless
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otherwise stated. Age range (average age when reported) at the time the study started based on all study participants (or on groups relevant
to the review when data were available)

1stm = first permanent molar; 'A' = classified as double-blind but participants may not be blind (as a 'PL' was used); ADA = American Dental
Association; CaF = calcium fluoride; CA = lesions showing loss of enamel continuity that can be recorded clinically (undermined enamel,
soDened floor/walls) or showing frank cavitation; CCT = controlled clinical trial; CIR = caries incidence rate; cl = clinical examination; deD/
s = decayed, extracted and filled primary teeth or surface; dmD/s = decayed, missing (or extracted) and filled primary teeth or surface;
D(M)FS/T = decayed, (missing) and filled permanent surfaces or teeth; DR = radiolucency into dentine; E = teeth erupted at baseline; ER
= any radiolucency in enamel/enamel-dentine junction; F = fluoride; FOTI = fibre-optic transillumination; FV = fluoride varnish treatment;
icc = intra-class correlation coeIicient (for inter-rater reliability); ICC= intra-cluster correlation coeIicient; ICDAS = International Caries
Detection and Assessment System; ITT = intention-to-treat; M = missing permanent teeth; MD = mesio and distal surfaces; N = numbers;
NaF = sodium fluoride; NCA = non-cavitated enamel lesions visible as white spots or discoloured fissures; NR = not reported; NS = not
significant; NT = no treatment; O = occlusal surfaces; OH = oral health; PF = pit and fissure surfaces; PL = placebo varnish; 'PL' = not a true
placebo (inactive treatment other than varnish used); postBW = posterior bite-wing x-ray assessment; ppm F = parts per million of fluoride;
ptc = prior tooth-cleaning performed with or without a non-fluoride paste; RCT = randomised controlled trial; SES = socio-economic status;
U = teeth unerupted at baseline; VT = visual-tactile assessment; xr = radiographic examination.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Alves 1997 Length of follow-up of less than 1 year/school year (6 months)

Autio-Gold 2001 Follow-up is less than 1 year/school year

Billy-Pryga 1983 Split-mouth design - sites within a participant's mouth were allocated to treatment and control
groups

Bodnar 1984 Non-randomised split-mouth study where only 1 first molar per child was treated and another was
used as control

Demito 2011 Study on patients undergoing treatment with fixed orthodontic appliances

Dülgergil 2005 Additional non-fluoride-based interventions associated to fluoride varnish

Grodzka 1982 No random or quasi-random allocation used. Open outcome assessment reported after contacting
author

Hetzer 1973 Additional non-fluoride-based intervention associated to fluoride varnish. Random or quasi-ran-
dom allocation not stated or indicated. Blind outcome assessment not stated and unlikely

Heuser 1968 No random or quasi-random allocation used (non-random concurrent control). Blind outcome as-
sessment not stated and unlikely. Varnish applied once in 15 months

Hochstein 1975 Medically compromised group of children selected. No random or quasi-random allocation used
(non-random concurrent control). Open outcome assessment

Ivanova 1990 Random or quasi-random allocation not stated or indicated. Blind outcome assessment not stated
and unlikely

Ji 2007 Communication between Chunjie Li and the review authors confirmed that allocation was based
on the preference of clinicians and was not randomly allocated

Kolehmainen 1979 Split-mouth design - sites within a participant's mouth were allocated to treatment and placebo
groups

Kolehmainen 1981 Split-mouth design - sites within a participant's mouth were allocated to treatment and placebo
groups
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Study Reason for exclusion

Kunin 1991 Random or quasi-random allocation not stated or indicated. Blind outcome assessment not stated
and unlikely

Lagutina 1978 Random or quasi-random allocation not stated or indicated. Blind outcome assessment not stated
and unlikely

Lieser 1978 No random or quasi-random allocation used (non-random concurrent control - by matching proce-
dure). Blind outcome assessment not stated and unlikely

Lindquist 1989 Fluoride-based intervention associated to control group

Maiwald 1974 Random or quasi-random allocation not stated or indicated

Maiwald 1978 Random or quasi-random allocation not stated or indicated. Blind outcome assessment not stated
and unlikely

Mari 1988 Random or quasi-random allocation not stated or indicated. Blind outcome assessment not stated
and unlikely

Mari 1988a Random or quasi-random allocation not stated or indicated (Note - 2 clusters, each assigned to 1 of
the 2 groups)

Murray 1977 Split-mouth design - sites within a participant's mouth were allocated to treatment and placebo
groups

Pashaev 1977 Split-mouth design - sites within a participant's mouth were allocated to treatment and control
groups. Random or quasi-random allocation not stated. Blind outcome assessment not stated and
unlikely

Petersson 1998 No random or quasi-random allocation used (non-random concurrent controls - by matching pro-
cedure). Blind outcome assessment not stated and unlikely

Ramos 1995 Open outcome assessment

Ramos-Gomez 2012 Control group of children received varnish as required if lesions developed

Riethe 1977 Split-mouth design - sites within a participant's mouth were allocated to treatment and control
groups

Rodríguez Miró 1988 Additional non-fluoride-based intervention associated to fluoride varnish

Ruszynska 1978 Split-mouth design - sites within a participant's mouth were allocated to treatment and control
groups

Salem 1979 Split-mouth design - sites within a participant's mouth were allocated to treatment and control
groups

Schioth 1981 5 tooth cleaning treatments given to varnish group only. Unclear

Schmidt 1970 Split-mouth design - sites within a participant's mouth were allocated to treatment and control
groups

Seppä 1982 Split-mouth design - sites within a participant's mouth were allocated to treatment and control
groups
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Study Reason for exclusion

Shobha 1987 Random or quasi-random allocation not stated or indicated. Blind outcome assessment not stated
and unlikely (Note - Main outcome data not reported in control group (and not obtainable))

Slade 2011 Additional non-fluoride and fluoride-based interventions associated to fluoride varnish

Splieth 2000 No random or quasi-random allocation used (non-random concurrent control). Split-mouth study

Suntsov 1991 Random or quasi-random allocation not stated or indicated. Blind outcome assessment not stated
and unlikely (Note - Only post-treatment effects reported)

Suwansingha 2011 Non-randomised split-mouth study. Length of follow-up of less than 1 year (6 months)

Todorashko 1983 Additional fluoride-based intervention associated to fluoride varnish. Random or quasi-random al-
location not stated or indicated. Blind outcome assessment not stated and unlikely

Tranaeus 2001 Additional fluoride-based interventions associated to fluoride varnish. Length of follow-up of less
than 1 year/school year (6 months) (Note - Main outcome data not reported)

Treide 1980 No mention of randomisation (German translation)

van Eck 1984 No random or quasi-random allocation used (non-random concurrent control - by matching proce-
dure)

Wacińska-Drabińska 1987 Children were randomly selected for participation but not randomly allocated to treatment groups

Wegner 1976 Medically compromised group of children selected. No random or quasi-random allocation used
(non-random concurrent control). Blind outcome assessment not stated and unlikely

Winter 1975 No random or quasi-random allocation used (non-random concurrent control). Blind outcome as-
sessment not stated and unlikely

Wojtowicz 1986 No blind outcome assessment

Xhemnica 2008 Length of follow-up of less than 1 year/school year (7 months)

Zimmer 1999 No random or quasi-random allocation used (non-random concurrent control). Blind outcome as-
sessment not used

 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Comparison of the caries-protective effect of fluoride varnish (Duraphat®) with treatment as usual
in nursery school attendees receiving preventive oral health support through the Childsmile Oral
Health Improvement Programme: an RCT

Methods Randomised controlled trial, parallel assignment, double blind (subject, caregiver, investigator,
outcomes assessor)

Participants 3- to 4-year old children in nursery schools

Interventions - Treatment as usual (i.e. any treatment from the family dentist, plus the preventive intervention
programme offered to nursery school children, including daily supervised toothbrushing, distribu-
tion of toothbrushes and toothpaste and oral health advice given at nursery school)

Macpherson 2012 
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- Duraphat® fluoride varnish (0.25 ml per application painted on tooth surfaces up to 4 6-monthly
applications) in the nursery school setting

Outcomes Dental caries, 2-year follow-up

Starting date October 2012

Contact information Styephen Turner, s.turner@dundee.ac.uk

Notes  

Macpherson 2012  (Continued)

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Fluoride varnish versus placebo/no treatment

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 D(M)FS increment (prevented fraction -
nearest to 3 years (13 trials))

13   Prevented Fraction
(Random, 95% CI)

0.43 [0.30, 0.57]

2 D(M)FT increment (prevented fraction -
nearest to 3 years (5 trials))

5   Prevented fraction
(Random, 95% CI)

0.44 [0.11, 0.76]

3 d(e/m)fs increment (prevented fraction -
nearest to 3 years (10 trials))

10 3804 Prevented Fraction
(Random, 95% CI)

0.37 [0.24, 0.51]

4 d(e/m)fs increment (prevented fraction - 2
years (incomplete data))

    Other data No numeric data

5 d(e/m)D increment (prevented fraction -
nearest to 3 years (2 trials))

2 322 Prevented Fraction
(Fixed, 95% CI)

0.65 [0.48, 0.82]

6 d(e/m)D increment (prevented fraction - 2
years (incomplete data))

    Other data No numeric data

7 Developing one or more new caries (D(M)FT,
5 trials)

5 3253 Risk Ratio (M-H, Ran-
dom, 95% CI)

0.75 [0.53, 1.05]

8 Developing one or more new caries (d(e/
m)D, 5 trials)

5 1228 Risk Ratio (M-H, Ran-
dom, 95% CI)

0.81 [0.62, 1.06]

 
 

Analysis 1.1.   Comparison 1 Fluoride varnish versus placebo/no treatment,
Outcome 1 D(M)FS increment (prevented fraction - nearest to 3 years (13 trials)).

Study or subgroup Fluoride
varnish

Control Prevented
Fraction

Prevented Fraction Weight Prevented Fraction

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Koch 1975 60 61 0.8 (0.126) 8.65% 0.78[0.53,1.02]

Favours control 105-10 -5 0 Favours fluoride varnish
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Study or subgroup Fluoride
varnish

Control Prevented
Fraction

Prevented Fraction Weight Prevented Fraction

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Modeer 1984 87 107 0.3 (0.154) 7.53% 0.3[-0,0.6]

Holm 1984 42 53 0.5 (0.078) 10.56% 0.55[0.39,0.7]

Clark 1985 442 234 0.2 (0.077) 10.6% 0.2[0.05,0.35]

Tewari 1990 311 307 0.7 (0.124) 8.73% 0.75[0.5,0.99]

Borutta 1991 270 90 0.3 (0.106) 9.47% 0.29[0.08,0.49]

Bravo 1997 0 0 0.4 (0.141) 8.02% 0.43[0.15,0.7]

Sköld 2005 577 181 0.6 (0.06) 11.17% 0.6[0.49,0.72]

Hardman 2007 0 0 -0.2 (0.451) 1.93% -0.18[-1.06,0.71]

Tagliaferro 2011 91 86 0.4 (0.245) 4.75% 0.42[-0.06,0.9]

Gugwad 2011 106 105 1.9 (0.832) 0.64% 1.88[0.25,3.51]

Milsom 2011 0 0 0 (0.144) 7.9% 0.03[-0.25,0.31]

Arruda 2012 113 97 0.4 (0.091) 10.05% 0.4[0.22,0.58]

   

Total (95% CI)       100% 0.43[0.3,0.57]

Heterogeneity: Tau2=0.04; Chi2=48.38, df=12(P<0.0001); I2=75.19%  

Test for overall effect: Z=6.36(P<0.0001)  

Favours control 105-10 -5 0 Favours fluoride varnish

 
 

Analysis 1.2.   Comparison 1 Fluoride varnish versus placebo/no treatment,
Outcome 2 D(M)FT increment (prevented fraction - nearest to 3 years (5 trials)).

Study or subgroup Experi-
mental

Control Prevented
fraction

Prevented fraction Weight Prevented fraction

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Holm 1984 50 59 0.6 (0.118) 23.56% 0.6[0.37,0.83]

Tewari 1990 311 307 0.7 (0.109) 23.98% 0.73[0.52,0.95]

Borutta 1991 270 90 0.3 (0.104) 24.2% 0.25[0.05,0.45]

Gugwad 2011 106 105 1.3 (0.681) 4.87% 1.35[0.02,2.68]

Milsom 2011 1276 1328 -0 (0.121) 23.39% -0.03[-0.27,0.21]

   

Total (95% CI)       100% 0.44[0.11,0.76]

Heterogeneity: Tau2=0.1; Chi2=28.82, df=4(P<0.0001); I2=86.12%  

Test for overall effect: Z=2.63(P=0.01)  

Favours control 21-2 -1 0 Favours fluoride varnish

 
 

Analysis 1.3.   Comparison 1 Fluoride varnish versus placebo/no treatment,
Outcome 3 d(e/m)fs increment (prevented fraction - nearest to 3 years (10 trials)).

Study or subgroup Experi-
mental

Control Prevented
Fraction

Prevented Fraction Weight Prevented Fraction

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Holm 1979 112 113 0.4 (0.095) 13.89% 0.44[0.25,0.63]

Clark 1985 442 234 0.2 (0.092) 14.16% 0.2[0.02,0.38]

Frostell 1991 93 113 0.4 (0.106) 13.01% 0.37[0.16,0.58]

Chu 2002 61 62 0.6 (0.104) 13.21% 0.56[0.35,0.76]

Weintraub 2006 180 100 0.6 (0.114) 12.41% 0.59[0.37,0.81]

Favours control 21-2 -1 0 Favours fluoride varnish
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Study or subgroup Experi-
mental

Control Prevented
Fraction

Prevented Fraction Weight Prevented Fraction

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Hardman 2007 334 330 -0 (0.187) 7.74% -0.02[-0.39,0.35]

Lawrence 2008 832 328 0.2 (0.13) 11.22% 0.18[-0.07,0.44]

Yang 2008 75 36 0.5 (0.139) 10.54% 0.51[0.24,0.78]

Salazar 2008 71 77 0.2 (0.333) 3.36% 0.21[-0.44,0.87]

Gugwad 2011 106 105 2.1 (0.965) 0.47% 2.12[0.23,4.01]

   

Total (95% CI)       100% 0.37[0.24,0.51]

Heterogeneity: Tau2=0.02; Chi2=21.83, df=9(P=0.01); I2=58.77%  

Test for overall effect: Z=5.58(P<0.0001)  

Favours control 21-2 -1 0 Favours fluoride varnish

 
 

Analysis 1.4.   Comparison 1 Fluoride varnish versus placebo/no treatment,
Outcome 4 d(e/m)fs increment (prevented fraction - 2 years (incomplete data)).

d(e/m)fs increment (prevented fraction - 2 years (incomplete data))

Study FV n FV mean NT n NT mean PF

Borutta 2006 136 2.01 64 4.87 58.7

 
 

Analysis 1.5.   Comparison 1 Fluoride varnish versus placebo/no treatment,
Outcome 5 d(e/m)V increment (prevented fraction - nearest to 3 years (2 trials)).

Study or subgroup Experi-
mental

Control Prevented
Fraction

Prevented Fraction Weight Prevented Fraction

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

Yang 2008 75 36 0.6 (0.088) 100% 0.65[0.48,0.82]

Gugwad 2011 106 105 14.3 (65.126) 0% 14.29[-113.36,141.93]

   

Total (95% CI)       100% 0.65[0.48,0.82]

Heterogeneity: Tau2=0; Chi2=0.04, df=1(P=0.83); I2=0%  

Test for overall effect: Z=7.39(P<0.0001)  

Favours control 21-2 -1 0 Favours fluoride varnish

 
 

Analysis 1.6.   Comparison 1 Fluoride varnish versus placebo/no treatment,
Outcome 6 d(e/m)V increment (prevented fraction - 2 years (incomplete data)).

d(e/m)V increment (prevented fraction - 2 years (incomplete data))

Study FV n FV mean NT n NT mean PF

Borutta 2006 136 0.97 64 2.24 56.7
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Analysis 1.7.   Comparison 1 Fluoride varnish versus placebo/no treatment,
Outcome 7 Developing one or more new caries (D(M)FT, 5 trials).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Holm 1984 36/50 55/59 23.31% 0.77[0.64,0.93]

Sköld 2005 143/577 92/181 23.02% 0.49[0.4,0.6]

Hardman 2007 22/142 27/140 15.94% 0.8[0.48,1.34]

Milsom 2011 259/914 257/950 23.94% 1.05[0.9,1.21]

Liu 2012 15/116 21/124 13.79% 0.76[0.41,1.41]

   

Total (95% CI) 1799 1454 100% 0.75[0.53,1.05]

Total events: 475 (Treatment), 452 (Control)  

Heterogeneity: Tau2=0.12; Chi2=37.18, df=4(P<0.0001); I2=89.24%  

Test for overall effect: Z=1.66(P=0.1)  

Favours F varnish 50.2 20.5 1 Favours control (NT)

 
 

Analysis 1.8.   Comparison 1 Fluoride varnish versus placebo/no treatment,
Outcome 8 Developing one or more new caries (d(e/m)V, 5 trials).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Hardman 2007 75/142 70/140 23.39% 1.06[0.84,1.33]

Holm 1979 64/112 77/113 24.19% 0.84[0.68,1.03]

Lawrence 2008 76/101 183/256 26.24% 1.05[0.92,1.21]

Weintraub 2006 37/163 42/90 18.66% 0.49[0.34,0.7]

Yang 2008 9/75 9/36 7.52% 0.48[0.21,1.11]

   

Total (95% CI) 593 635 100% 0.81[0.62,1.06]

Total events: 261 (Treatment), 381 (Control)  

Heterogeneity: Tau2=0.07; Chi2=21.68, df=4(P=0); I2=81.55%  

Test for overall effect: Z=1.51(P=0.13)  

Favours F varnish 1000.01 100.1 1 Favours control (NT)
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A D D I T I O N A L   T A B L E S

Study NT or
placebo

Study du-
ration
(years)

Num-
ber ran-
domised

Number
analysed

Cluster
RCT

Setting Age
(years)

Varnish manufac-
turer

F conc
(ppmF)

Frequen-
cy per
year

Arruda 2012 NT 1 379 210 No School 7 to 14 Cavity Shield 22,600 2

Borutta 1991 Placebo 2 400 360 No Unclear 12 to 14 Lawefluorid Bifluord 22,600
56,300

2 & 4

Borutta 2006 NT 2 288 200 Yes Nursery 2 to 4 Duraphat Fluoridin 22,600
22,600

2

Bravo 1997 NT 2 265* 214 Yes School 6 to 8 Duraphat 22,600 2

Chu 2002 Placebo 2.5 146 123 No School 3 to 5 Duraphat 22,600 4

Clark 1985 Placebo 5 787 676 No School 6 to 7 Duraphat Fluor Pro-
tector

22,600 7000 2

Frostell 1991 NT 2 206 206 No Unclear 4 Duraphat 22,600 2

Glugwad 2011 NT 1 250 211 No Unclear 6 to 7 Cavity Shield 22,600 3 times in
1 week

Hardman 2007 NT 2 2091 664 Yes School 6 to 8 Duraphat 22,600 2

Holm 1979 NT 2 250 225 No Clinic Mean 3 Duraphat 22,600 2

Holm 1984 NT 2 113 95 No Clinic 6 Duraphat 22,600 2

Koch 1975 NT 1 135 121 No Clinic 15 Duraphat 22,600 2

Lawrence 2008 NT 2 1275 1160 yes Clinic 1 to 5 Duroflor 22,600 2 to 3

Liu 2012 Placebo 2 252 240 no School Mean 9.1 Duraphat 22,600 2

Milsom 2011 NT 3 2967 2604 Yes School 7 to 8 Duraphat 22,600 3

Modeer 1984 NT 3 236 194 No Clinic 14 Duraphat 22,600 4

Salazar 2008 Placebo 1 200 148 No Clinic 1 to 4 Duraphat 22,600 2

Table 1.   Study details 
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0

Sköld 2005 NT 1 854 758 No School 13 Duraphat 22,600 2, 3 & 8

Tagliaferro 2011 NT 2 219 177 No School 6 to 8 Duraphat 22,600 2

Tewari 1990 Placebo 2.5 766* 618 No Clinic 6 to 12 Duraphat 22,600 2

Weintraub 2006 Placebo 2 376 280 No Clinic 1 to 4 Duraphat 22,600 1.5

Yang 2008 Placebo 2 150 111 No Nursery 3 Fluor Protector 5000 1000 2

Table 1.   Study details  (Continued)

* the number randomised was unclear so estimate from other studies of 19% used
F = fluoride; NT = no treatment; RCT = randomised controlled trial
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Objective Characteristic Number of
trials

Slope esti-
mate

95% CI Slope interpretation P value

(2) Mean baseline
caries

11 1.33% (-0.72% to
3.39%)

Increase per unit increase in
mean baseline caries

0.18

(3) Any fluorides 10 11.47% (-46.42% to
69.35%)

Higher PF in presence of back-
ground fluorides

0.66

(3) Dentifrice use 8 -19.88% (-74.50% to
34.74%)

Lower PF in presence of denti-
frice use

0.41

(3) Fluoridated water 12 18.37% (-12.54% to
49.28%)

Higher PF in presence of water
fluoridation

0.22

(4) Concentration of
fluoride > 5%

13 -26.61% (-78.30% to
25.08%)

Higher PF if concentration of
fluoride is > 5%

0.28

(4) Length of fol-
low-up

13 -12.22% (-35.71% to
11.27%)

Decrease per unit increase in
length of follow-up

0.42

(4) Prior prophylaxis 13 21.66% (-11.62% to
54.94%)

Higher PF in presence of pro-
phylaxis

0.18

(4) Frequency of ap-
plication > twice
per year

13 -4.85% (-24.27% to
14.57%)

Lower PF if application > twice
per year

0.59

  Time since erup-
tion

12 -3.79% (-40.13% to
32.55%)

Lower PF if time since eruption
< 2 years

0.82

  Placebo or no
treatment control

13 5.42% (-32.70% to
43.54%)

Increase in PF for no treatment
control

0.76

  Design (individual
versus cluster)

13 -29.85% (-69.49% to
9.78%)

Increase in PF for individual ran-
domisation

0.13

Table 2.   Random-e>ects meta-regression analyses of prevented fractions: D(M)FS 

CI = confidence interval; D(M)FS = decayed, (missing) and filled permanent surfaces; PF = prevented fraction
 
 

  Characteristic Number of
trials

Slope esti-
mate

95% CI Slope interpretation P value

(2) Mean baseline caries 8 -1.00% (-4.81% to
2.80%)

Decrease per unit increase in
mean baseline caries

0.54

(3) Any fluorides 7 Not es-
timable
(Collineari-
ty)

     

(3) Dentifrice use 6 Not es-
timable

     

Table 3.   Random-e>ects meta-regression analyses of prevented fractions: d(e/m)fs 

Fluoride varnishes for preventing dental caries in children and adolescents (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

71



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

(Collineari-
ty)

(3) Fluoridated water 8 20.64% (-36.33% to
77.61%)

Higher PF in presence of water
fluoridation

0.41

(4) Concentration of flu-
oride > 5%

10 -5.40% (-47.10% to
36.29%)

Higher PF if concentration of
fluoride is > 5%

0.77

(4) Length of follow-up 10 -5.77% (-21.48% to
9.94%)

Decrease per unit increase in
length of follow-up

0.28

(4) Prior prophylaxis 10 -8.81% (-47.72% to
30.11%)

Lower PF in presence of pro-
phylaxis

0.62

(4) Frequency of appli-
cation > twice per
year

10 5.09% (-19.33% to
29.51%)

Lower PF if application > twice
per year

0.64

  Placebo or no treat-
ment control

10 -13.99% (-47.60% to
19.62%)

Increase in PF for placebo 0.37

  Design (individual
versus cluster)

10 -32.71% (-67.84% to
2.42%)

Increase in PF for individual
randomisation

0.064

Table 3.   Random-e>ects meta-regression analyses of prevented fractions: d(e/m)fs  (Continued)

CI = confidence interval; d(e/m)fs = decayed, (extracted/missing) and filled primary surfaces; PF = prevented fraction
 

 

A P P E N D I C E S

Appendix 1. Cochrane Oral Health Group's Trials Register search strategy

((deminerali* or caries or carious or DMF* or fissure* or decay* or cavit* or "white spot*") AND (fluor* or "PPM F" or "PPMF" or "APF" or
"NAF" or "sodium F" or "amine F" or "SNF2" or "stannous F" or acidulat* or "phosphat* fluorid*" or "fluorophosphat* sodium fluorid*" or
"amine* fluorid*" or"stannous* fluorid*" or SMFP or "MFP" or monofluor*) AND (varnish* or paint* or laquer* or lacker* or lakk* or coating*
or silane* or polyurethane* or duraphat* or "fluor protect*"))

Appendix 2. CENTRAL search strategy

#1 MeSH descriptor Tooth demineralization explode all trees
#2 (carie in All Text or carious in All Text or caries in All Text or DMF* in All Text)
#3 ( (dental in All Text or tooth in All Text or teeth in All Text or enamel in All Text or dentin* in All Text) and (decay* in All Text or cavit* in
All Text or deminerali* in All Text or reminerali* in All Text or "white spot*" in All Text) )
#4 (#1 or #2 or #3)
#5 MeSH descriptor Fluorides explode all trees
#6 (fluoride* in All Text or fluor in All Text or "PPM F" in All Text or PPMF in All Text or APF in All Text or NAF in All Text or "sodium F" in All
Text or "amine F" in All Text or SNF2 in All Text or "stannous F" in All Text or "phosphat* f" in All Text or "acidulat* F" in All Text or "acidulat*
fluor*" in All Text or "phosphat* fluor*" in All Text or fluorophosphat* in All Text or "amin* fluor*" in All Text or "sodium* fluor*" in All Text
or "stannous* fluor*" in All Text or SMFP in All Text or MFP in All Text or monofluor* in All Text)
#7 (#5 or #6)
#8 (varnish* in All Text or lacquer* in All Text or laquer* in All Text or lacker* in All Text or lakk* in All Text or polyurethane* in All Text)
#9 (#7 and #8)
#10 (duraphat in All Text or "fluor protector" in All Text or "bifluorid 12" in All Text or "cavity shield" in All Text or cavityshield in All Text
or duraflor in All Text or Flulak in All Text or "omni varnish" in All Text or "prevident varnish" in All Text or clearshield in All Text or "clear
shield" in All Text or allsolutions in All Text)
#11 (#9 or #10)
#12 (#4 and #11)
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Appendix 3. MEDLINE (OVID) search strategy

1. exp Tooth demineralization/        
2. (carie or caries or carious or DMF$ or ((dental or tooth or teeth or enamel or dentin$) and (decay$ or cavit$ or deminerali$ or reminerali
$ or white spot$))).mp.
3. 1 or 2                        
4. exp Fluorides/                                 
5. (fluoride$ or fluor or "PPM F" or PPMF or APF or NAF or "Sodium F" or "Amine F" or SNF2 or "Stannous F" or "phosphat$ F" or "acidulat
$ F" or "acidulat$ fluor$" or "phosphat$ fluor$" or fluorphosphat$ or "amin$ fluor$" or "sodium$ fluor$" or "stannous$ fluor$" or SMFP
or MFP or monofluor$).mp.
6. 4 or 5                        
7. (varnish$ or lacquer$ or laquer$ or lacker$ or lakk$ or polyurethane$).mp.
8. 6 and 7                                 
9. (duraphat or "fluor protector" or "bifluorid 12" or "cavity shield" or cavityshield or duraflor or Flulak or "omni varnish" or "prevident
varnish" or clearshield or "clear shield" or allsolutions).mp.
10. 8 or 9                        
11. 3 and 10

The above subject search was linked to the Cochrane Highly Sensitive Search Strategy (CHSSS) for identifying randomised trials in
MEDLINE: sensitivity maximising version (2008 revision) as referenced in Chapter 6.4.11.1 and detailed in box 6.4.c of theCochrane
Handbook for Systematic Reviews of Interventions version 5.1.0 [updated March 2011] (Higgins 2011).

1. randomized controlled trial.pt.
2. controlled clinical trial.pt.
3. randomized.ab.
4. placebo.ab.
5. drug therapy.fs.
6. randomly.ab.
7. trial.ab.
8. groups.ab.
9. or/1-8
10. exp animals/ not humans.sh.
11. 9 not 10

The previous version of this review used the following search strategy for MEDLINE via SILVERPLATTER (search undertaken 2001):

[(CARIE* or (DENT* near CAVIT*) or TOOTH* DECAY* or DMF* or (explode "DENTAL-CARIES"/ ALL SUBHEADINGS))
and ((FLUOR* or explode "FLUORIDES"/ ALL SUBHEADINGS) and ((VARNISH*) or (LACQUER* or LAQUER*) or (VERNIZ*) or (LACKER*) or
(LAKK*) or (SILANE* or POLYURETHANE*)) or (DURAPHAT* or FLUOR PROTECTOR*)]

A search was undertaken for the fluoride series of reviews (considering varnish, gels, toothpastes, mouthrinses) in 1997, using the search
strategy below for MEDLINE via SILVERPLATTER:

(a) [("DENTAL-CARIES" explode all subheadings or "DENTAL-CARIES-ACTIVITY-TESTS" all subheadings or "DENTAL-CARIES-
SUSCEPTIBILITY" all subheadings or CARIE* or DMF*) and (("FLUORIDES" explode all subheadings or "FLUORIDES,-TOPICAL" explode all
subheadings or FLUOR* or AMF or AMINE F OR SNF2 OR STANNOUS F OR NAF OR SODIUM F OR APF OR SMFP OR MFP OR MONOFLUOR*)
or ("CARIOSTATIC-AGENTS" explode all subheadings or "DENTAL-PROPHYLAXIS" explode all subheadings or "DENTIFRICES" explode all
subheadings or "MOUTHWASHES" explode all subheadings or CARIOSTA* or PROPHYLA* or ANTICARI* or ANTI CARI* or VARNISH* or
LACQUER* or DURAPHAT or GEL* or TOOTHPASTE* or TOOTH PASTE* or PASTE* or DENTIFRIC* or MOUTHRINS* or MOUTH RINS* or RINS*
or MOUTHWASH* or MOUTH WASH*))].
(b) [((explode FLUORIDES/ all subheadings) or (explode FLUORIDES-TOPICAL/ ALL SUBHEADINGS) or (FLUOR*) or (AMF or AMINE F OR SNF2
OR STANNOUS F OR NAF OR SODIUM F OR APF OR MFP OR SMFP OR MONOFLUOR* OR DURAPHAT)) and ((CARI*) or (DMF*) or (TOOTH*) or
(TEETH*) or (DENT* in TI, in AB, in MESH)) or ((explode CARIOSTATIC-AGENTS/ all subheadings) or (ANTICARI* or ANTI CARI*) or (explode
MOUTHWASHES/ all subheadings) or (MOUTHWASH* or MOUTH WASH*) or (MOUTHRINS* or MOUTH RINS*) or (VARNISH* or LACQUER*))]

Appendix 4. EMBASE (OVID) search strategy

1. exp Tooth demineralization/        
2. (carie or caries or carious or DMF$ or ((dental or tooth or teeth or enamel or  dentin$) and (decay$ or cavit$ or deminerali$ or reminerali
$ or white spot$))).mp.
3. 1 or 2                        
4. exp Fluorides/                                 
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5. (fluoride$ or fluor or "PPM F" or PPMF or APF or NAF or "Sodium F" or "Amine F" or SNF2 or "Stannous F" or "phosphat$ F" or "acidulat
$ F" or "acidulat$ fluor$" or "phosphat$ fluor$" or fluorphosphat$ or "amin$ fluor$" or "sodium$ fluor$" or "stannous$ fluor$" or SMFP
or MFP or monofluor$).mp.
6. 4 or 5                        
7. (varnish$ or lacquer$ or laquer$ or lacker$ or lakk$ or polyurethane$).mp.
8. 6 and 7                                 
9. (duraphat or "fluor protector" or "bifluorid 12" or "cavity shield" or cavityshield or duraflor or Flulak or "omni varnish" or "prevident
varnish" or clearshield or "clear shield" or allsolutions).mp.
10. 8 or 9                        
11. 3 and 10

The above subject search was linked to the Cochrane Oral Health Group filter for EMBASE via OVID:

1. random$.ti,ab.
2. factorial$.ti,ab.
3. (crossover$ or cross over$ or cross-over$).ti,ab.
4. placebo$.ti,ab.
5. (doubl$ adj blind$).ti,ab.
6. (singl$ adj blind$).ti,ab.
7. assign$.ti,ab.
8. allocat$.ti,ab.
9. volunteer$.ti,ab.
10. CROSSOVER PROCEDURE.sh.
11. DOUBLE-BLIND PROCEDURE.sh.
12. RANDOMIZED CONTROLLED TRIAL.sh.
13. SINGLE BLIND PROCEDURE.sh.
14. or/1-13
15. ANIMAL/ or NONHUMAN/ or ANIMAL EXPERIMENT/
16. HUMAN/
17. 16 and 15
18. 15 not 17
19. 14 not 18

Appendix 5. CINAHL (EBSCO) search strategy

S1 (MH "Tooth demineralization+")
S2 (carie or caries or carious or DMF* or cavit* or deminerali* or reminerali* or "white spot"*)         
S3 S1 or S2
S4 (MH "Fluorides+")
S5 (fluoride* or fluor or "PPM F" or PPMF or APF or NAF or "Sodium F" or "Amine F" or SNF2 or "Stannous F" or "phosphat* F" or "acidulat*
F" or "acidulat* fluor*" or "phosphat* fluor*" or fluorphosphat* or "amin* fluor*" or "sodium* fluor*" or "stannous* fluor*" or SMFP or
MFP or monofluor*)
S6 S4 or S5
S7 (varnish* or lacquer* or laquer* or lacker* or lakk* or polyurethane*)           
S8 S6 and S7   
S9 (duraphat or "fluor protector" or "bifluorid 12" or "cavity shield" or cavityshield or duraflor or Flulak or "omni varnish" or "prevident
varnish" or clearshield or "clear shield" or allsolutions)
S10 S8 or S9 
S11 S3 and S10

Appendix 6. LILACS/BBO (BIREME) search strategy

((Mh Fluorides or fluoride$ or fluoruro$ or fluoreto$) AND (varnish$ or barniz$ or verniz$ or laquer$ or lacquer or polyurethane))
[Words] and (Mh Dental caries or carie$ or carious) [Words]

The above subject search was linked to the Brazilian Cochrane Center filter for LILACs/BBO via BIREME:

Pt randomized controlled trial OR Pt controlled clinical trial OR Mh randomized controlled trials OR Mh random allocation OR Mh
double-blind method OR Mh single-blind method) AND NOT (Ct animal AND NOT (Ct human and Ct animal)) OR (Pt clinical trial OR Ex
E05.318.760.535$ OR (Tw clin$ AND (Tw trial$ OR Tw ensa$ OR Tw estud$ OR Tw experim$ OR Tw investiga$)) OR ((Tw singl$ OR Tw simple
$ OR Tw doubl$ OR Tw doble$ OR Tw duplo$ OR Tw trebl$ OR Tw trip$) AND (Tw blind$ OR Tw cego$ OR Tw ciego$ OR Tw mask$ OR Tw
mascar$)) OR Mh placebos OR Tw placebo$ OR (Tw random$ OR Tw randon$ OR Tw casual$ OR Tw acaso$ OR Tw azar OR Tw aleator$)
OR Mh research design) AND NOT (Ct animal AND NOT (Ct human and Ct animal)) OR (Ct comparative study OR Ex E05.337$ OR Mh follow-
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up trials OR Mh prospective trials OR Tw control$ OR Tw prospectiv$ OR Tw volunt$ OR Tw volunteer$) AND NOT (Ct animal AND NOT (Ct
human and Ct animal)))and not (Ct ANIMAL AND NOT (Ct HUMAN and Ct ANIMAL)))

The previous version of this review used the following search strategy for LILACS via BIREME (search undertaken 1999):

[(fluor$ or ppmf or ppm f or amf or snf or naf or apf or mfp or smfp or monofluor$ or duraphat$) and (carie$ or dmf$ or cpo$ or tooth$ or
teeth$ or dent$ or dient$ or anticarie$ or cario$ or mouthrins$ or mouth rins$ or rinse$ or bochech$ or enjuag$ or verniz$ or varnish$ or
barniz$ or laca$ or gel or gels)] and [random$ or aleatori$ or acaso$ or azar$ or blind$ or mask$ or cego$ or cega$ or ciego$ or ciega$ or
placebo$ or(clinic$ and (trial$ or ensaio$ or estud$)) or (control$ and (trial$ or ensaio$ or estud$))]

Appendix 7. Proquest Dissertations and Theses search strategy

all(fluoride*) AND all((varnish* OR laquer* or lacquer* or paint*))

Appendix 8. Web of Science Conference Proceedings search strategy

# 1  TS=(deminerali* or caries or carious or DMF* or fissure* or decay* or cavit* or "white spot*")
# 2  TS=(varnish* or paint* or laquer* or lacker* or lakk* or coating* or silane* or polyurethane* or duraphat* or "fluor protect*")
# 3  TS=(fluoride* or "PPM F" or "PPMF" or "APF" or "NAF" or "sodium F" or "amine F" or "SNF2" or "stannous F" or acidulat* or "phosphat*
fluorid*" or "fluorophosphat* sodium fluorid*" or "amine* fluorid*" or"stannous* fluorid*" or SMFP or "MFP" or monofluor*)
# 4  #1 and #2 and #3

Appendix 9. ClinicalTrials.gov search strategy

fluoride* and varnish*
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extensive work in the original review that was the foundation of the updated review, including all data analysis. For both the original
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papers against eligibility criteria, selected studies, extracted data, undertaken risk of bias assessments, entered data into Excel and RevMan,
written to authors of trial reports, obtained and provided additional data about reports, provided advice on multiple aspects of the review,
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Helen Worthington (HW) contributed to the development of the update, undertook screening of full search, extracted data for the
'Characteristics of included studies' tables, undertook risk of bias, extracted outcome data, undertook analysis including meta-regression,
craDed PRISMA flow chart and 'Summary of findings' table, and wrote the update.
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bias, extracted outcome data, undertook analysis including meta-regression and prediction intervals, wrote the results section.
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We have removed mention of school year from the 'Types of studies' section and now require all included studies to have at least a 12-
month follow-up.
We have removed 'unacceptability of drop-outs during the trial/post-randomisation exclusions (in non-placebo trials)' as we now do not
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