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Background Dental Caries

• Widespread, chronic infectious disease 

affecting all dentate children and adults at 

different levels of severity. 

• Prevalence rates vary across the UK: 

recent national surveys found 

– 39% of five year olds and 49% of fourteen 

year olds had at least one decayed missing or 

filled tooth (Pitts et al, 2007)

• The total NHS expenditure on Dentistry in 

children is £300 million, primarily spent on 

diagnosis and management of caries.



Rationale

• Caries preventive benefits of topical 

fluoride in children have been examined in 

a series of Cochrane systematic reviews 

but comparisons of toothpastes of different 

fluoride concentrations had not been 

explicitly evaluated.

• No Cochrane systematic review on topical 

fluoride as a cause of dental fluorosis in 

children



Cochrane Reviews

• Effectiveness of fluoride toothpastes of 

different concentrations in preventing 

dental caries in children and adolescents

• Topical fluoride as a cause of dental 

fluorosis in children



Fluoride Toothpastes

• Aims

– Caries preventive benefit of different fluoride 

concentrations

– Potential modifying effects of baseline caries 

level and supervised toothbrushing

• Review

– 83 trials suitable for inclusion covering many 

fluoride concentration levels

– Network meta-analysis pairwise comparisons 

of different fluoride concentrations
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Topical Fluoride and Fluorosis

• Aims

– Topical fluoride therapies e.g. toothpastes, 

mouthrinses, gels, foams, varnishes as a 

cause of dental fluorosis

• Review 

– 25 studies included (2 RCTs, 1 Cohort, 6 

Case-Control, 16 Cross-sectional)

– Analysis by study-design (different effect 

measures)



Topical Fluoride and Fluorosis

• Results

– Weak unreliable evidence that starting to use 

fluoride toothpaste in children under 12 

months may be associated with an increased 

risk of fluorosis. Evidence of increased risk at 

12 – 24 months is equivocal.

– No significant association between frequency 

of toothbrushing or amount of fluoride 

toothpaste and fluorosis

– Higher level of fluoride toothpaste associated 

with increased risk of fluorosis.



Conclusions

• Considering both reviews together, for 

preventing caries in children up to 16yrs

– at least 1000 ppm fluoride

– dose-response relationship from 1000 ppm 

fluoride that should be taken into account 

when advising older children at high risk for 

caries. 

– for very young children, brushing with 

concentrations >1000 ppm fluoride, consider 

risk of developing mild fluorosis



Implications

• More research of toothpastes at lower levels of fluoride 

concentration is needed, particularly for the effects on 

the deciduous dentition. 

• Future trials assessing the effectiveness of different 

types of topical fluorides (including toothpastes, gels, 

varnishes and mouthrinses) and/or different 

concentrations should ensure that they include an 

adequate follow-up period in order to collect data on 

potential fluorosis. 

• As it is unethical to conduct RCTs to purely assess the 

development of fluorosis, it is acknowledged that further 

observational studies will be undertaken in this area.
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