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Description

Fluoride varnish is a concentrated fluoride solution containing 5% sodium fluoride (22,600 ppmF) in 
a resin or synthetic base [1]. It was first introduced in 1964 in Europe (Duraphat) and has been used 
widely since then. Today, a large number of brands are available and the composition and fluoride 
concentration vary with the manufacturer. The highest fluoride concentration is found in Bifluoride 
at 6% sodium fluoride plus 6% calcium fluoride (56,300 ppm F) and the lowest in Fluor Protector at 
0.9% diflurosilane [1]. Fluoride varnish has both caries preventive and caries therapeutic effects; when 
brushed onto the teeth, it provides a highly concentrated dose of fluoride and maintains prolonged 
slow-release of fluoride to the enamel and the dental biofilm (plaque).

Use and Application

Fluoride varnish is topically applied by dental professionals on designated tooth surfaces in a thin layer 
with the aid of a small brush, probe or applicator. Typical spot surfaces are those at caries risk such as 
occlusal fissures, interdental areas and exposed root surfaces. The varnish can also be used for treatment 
of non-cavitated early lesions. Tooth surfaces should be clean and dry before application and 0.4-0.7 
mL is normally used for permanent teeth. In young children, a smaller amount (0.3 mL) is required 
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for the treatment. After application, the varnish sets quickly within a minute and the pa-

tient should avoid eating and drinking for the next few hours. Patients are instructed not 
to perform tooth cleaning the very same day but to resume tooth brushing with fluoride 
toothpaste the following morning.

The WHO recommends 2-4 professional fluoride varnish applications per year; moderate-risk 
patients should receive fluoride varnish at 6-month intervals whereas high-risk groups should 
get fluoride varnish applied at 3-month intervals for additional preventive benefits [2].

Effectiveness and Efficacy
The effectiveness of fluoride varnish in preventing caries 
has been established in several systematic reviews. In the 
most recent Cochrane Database Review [3], 22 clinical 
trials with 12,455 patients were included in a meta-anal-
ysis. The pooled D(M)FS prevented fraction estimate 
comparing fluoride varnish with placebo or no treatment 
was 43% (95% CI: 30%-57%) for permanent teeth. The 
body of evidence was assessed of moderate quality [3]. For 

primary tooth surfaces (d(e/m)fs), the prevented fraction 
estimate was 37% (95% CI: 24%-51%) and again, the 
body of evidence was assessed as of moderate quality [3]. 

Notably, this substantial caries-inhibiting effect of fluoride varnish was not influenced by caries level of 
the population or by exposure to other sources of fluoride. It should however be noted that the analysis 
included mainly studies conducted in children and adolescents with high risk of bias and considerable 
heterogeneity. Thus, less is known on the caries preventive effectiveness in adults. Nevertheless, the 
main conclusion suggested a substantial caries-inhibiting effect of fluoride varnish in both permanent 
and primary teeth. While most studies have been in favour of fluoride varnish, not all have shown effec-

tiveness in public health trials [4, 5] so there is a potential risk of publication bias.

In comparison with fissure sealants, fluoride varnish applications display a similar caries-preventive 
effect in newly erupted first permanent molars but at lower costs [6, 7]. The use of fluoride varnishes 
have also been investigated in orthodontic practice. A systematic review by Benson and co-workers [8] 

found moderate evidence that fluoride varnish applied every six weeks during treatment could reduce 
the incidence of white spot lesions adjacent to fixed appliances with up to 70% (risk ratio 0.31; 95% 
CI 0.21-0.45).

Using 5% sodium fluoride varnish as a therapeutic measure, a meta-analysis compiling four trials has 
shown that the overall percentage of remineralised enamel caries was 63.6% (95% CI: 36.0%-91.2%), 
albeit the certainty of evidence was low [9, 10]. Likewise, a network meta-analysis comparing non-re-

storative alternatives concluded that fluoride varnish was the most effective for arresting or reversing 
non-cavitated facial/lingual carious lesions [11].
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There is a lack of evidence documenting the effectiveness of fluoride varnish treatments 
for high-risk adults but for secondary prevention of root caries (caries arrest), the recom-

mended “best choice” is 22,500 ppm sodium fluoride varnish, professionally applied every 
3 months [12].

Safety
Fluoride varnish is safe and the only high-fluoride product suitable for children under the age of 6 
years. The peak plasma concentration is lower for varnish when compared to gel or mouth rinse. 
A single 0.25 ml application of fluoride varnish with 22,600 ppm F 
contains 5.65 mg of fluoride ion, which is well below the probably 
toxic dose (PTD) for fluoride of 5 mg/kg body weight, even if all the 
varnish dispensed is swallowed [1]. A transitory increase in the urinary 
fluoride output has been demonstrated but the concentrations returns 
to baseline levels within 48 h after its use [13]. In clinical trials, there is 
no or little information on adverse effects of fluoride varnish. In very 
rare cases, gingival swelling and asthma attacks have been reported in 
connection with excessive fluoride varnish applications.

Cost Effectiveness
The estimated cost for a fluoride varnish treatment is 2-8 EUR per application, depending on the 
brand. The major expense is the personnel needed to apply the varnish. In a cost analysis of school-
based fluoride varnish and fluoride rinsing programs reported in Sweden, fluoride varnish applications 
had a better outcome in reducing caries than fluoride mouth rinses, and the costs were lower [14]. 

Prevention by fluoride varnish showed cost containment at a benefit-cost ratio of 1.8:1, given that the 
program for children could be administered and performed at school [14]. Likewise, the costs of fluoride 
varnish programs for children have been reported less expensive than fissure sealants programs [7]. It 

should however be emphasized that application of fluoride varnish in the clinic setting is unlikely to 
be cost-effective in low-risk populations [15]. The cost effectiveness ration is clearly more favourable 
in medium-risk and high-risk patients with around 93 and 8 EURO per saved DMFT, respectively.

Recommendations

The use of fluoride varnish for prevention and non-restorative management of caries is a 
recommended procedure endorsed by the WHO and many professional organisations worldwide, 
such as CDC, ADA, AAPD and Public Health England [2, 16, 17, 18]. The target populations are 
high-risk communities with low socio-economy and low health literacy, individuals with elevated 
risk for caries as well as patients with active caries progression. The current recommendations 
suggest that fluoride varnish should be topically applied by dental professionals 2-4 times per 
year. Use of fluoride varnish is safe and suitable for all age groups.

IN CLINICAL TRIALS, 

THERE IS NO OR LITTLE 

INFORMATION ON 
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OF FLUORIDE VARNISH. 
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CASE STUDIES

 Case I: Maryland’s Mouths Matter:
Fluoride Varnish and oral Health Screening Program for Kids

The state of Maryland Department of Health fluoride varnish program reimburses physicians and nurse 
practitioners for the application of fluoride varnish for children who are Maryland Medicaid recipients 
and who are 9 to 36 months in age [19]. The program is administered by Doral Dental Services of Mar-
yland. Medicaid programs in the U.S. are funded 55 percent by the federal government and 45 percent 
by the state government.

The goal of the Marylandʼs Mouth Matter program is to reduce the incidence of tooth decay in children 
ages 3 and under and contribute to the establishment of a dental home [20].

The program includes six components:

• Oral health screening

• Dental caries risk assessment

• Anticipatory guidance on dental development

• Fluoride varnish application

• Referral to a dentist

• Billing for Medicaid reimbursement

The Program Manual gives criteria for determining increased risk for dental caries. These risk factors 
are used in targeting children at high risk for developing tooth decay. Fluoride varnish programs are 
described in the Program Manual as being adaptable for use by various health and welfare agencies.

Advantages include:

• It is inexpensive

• Minimal training is required in most countries

• It is easy to apply

• No special equipment is required

• A professional dental cleaning is not required

• It dries immediately upon contact with saliva

• Dental insurance plans will reimburse both 
medical and dental providers

The Program Manual also includes several components for the administration of a fluoride varnish 
program. This protocol describes needed supplies and equipment, schedules and dosages, oral health 
screening procedures, fluoride varnish application procedures, and the eligibility criteria and record 
keeping forms for program administration.

For more information contact the Office of Oral Health at fvprogram@dhmh.state.md.us.
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CASE STUDIES

Case II: Use of fluoride varnish in low-income families

The efficacy of fluoride varnish in the prevention of Early Childhood Caries (ECC) was evaluated 
in a 2-year randomized controlled clinical trial [21]. This study included 376 caries-free children from 
low-income Chinese and Hispanic families located in the San Francisco area. The authors found that 
the caries incidence was lower for “counselling + fluoride varnish assigned once/year” (OR=2.20, 
95% CI: 1.19–4.08) and “twice/year” (OR=3.77, 95% CI: 1.88–7.58) versus counselling only. 
Thus, fluoride varnish added to caregiver counselling was efficacious in reducing early childhood 
caries incidence.
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