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The application of fluoride varnishes to prevent caries in primary teeth is extremely important. Numerous studies have confirmed 

that the use of fluoride varnishes such as Fluoridin N5 helps to significantly reduce the risk of caries. However, until now, no 

data has been collected on how the flavours of the various fluoride preparations are accepted by patients (as a rule children). The 

evaluation of the flavour qualities “sweet”, “bitter”, “salty” is interesting as is the evaluation of the material consistency. A study 

of this nature involving preschool children presents a particular challenge as the children’s linguistic skills are extremely 

restricted. Children are not able to formulate complete sentences until the age of 5. Given these demands, the research team also 

included educational specialists and psychologists and the study into the acceptance of flavours was conducted at a non-verbal 

level. 

 

Study design 

 

In the study the behaviour of a total of 45 children aged from 2 to 5 years was examined. The children came from three nurseries 

in the city of Jena (Germany) whereby all the nurseries had children from a similar socio-demographic background. The fluoride 

varnishes used were Fluoridin N5 (VOCO GmbH), Elmex Fluid (GABA International AG) and Duraphat (Colgate-Palmolive GmbH). 

In order to compensate for the children’s language skills, part of the evaluation was done using a scale with different types of 

smileys which was specially created for preschool children. For this study the three most well-known smileys were used: Smiling, 

neutral, sad. 

The second part of the results was gained in addition to the non-verbal communication (use of smileys) from the children’s non-

verbal behaviour. Positive behaviour and acceptance of a substance were expressed non-verbally through interest, fun and 

cooperation. Negative behaviour and rejection of a substance by the children was expressed non-verbally by anxiety, crying and 

the refusal to comply. 

 

Caries is the most common childhood disease. In the Western countries, the percentage of children who suffer from caries 

during early childhood is between 43 % and 66 % [1,2,3,4]. 

In order to prevent this disease, parents should take a number of important factors into consideration: Regular dental 

appointments from the age of 1, advice on daily oral hygiene at home, daily tooth cleaning using a toothpaste which contains 

fluoride as well as an understanding of how Streptococcus mutans, the bacterium which causes caries, is spread. In addition to 

these measures to prevent caries, prophylaxis is also to be achieved via two further approaches: The targeted application of 

fluoride preparations and, later on, fissure sealing as soon as this is possible. As regards the application of fluoride 

preparations, Kolb et. al. in Jena, Germany, examined the acceptance of these prophylactic preparations amongst pre-school 

children[5]. This study is particularly worthy of note in that the research team took an interdisciplinary approach and comprised 

members from the fields of dentistry, education and psychology. The results achieved by this research team were based on 

methods of non-verbal communication and the non-verbal behaviour of the young children. 
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After gaining consent from the parents, the fluoride preparations were applied to the children’s teeth by an experienced dentist. 

The subsequent interview and evaluation of non-verbal behaviour was carried out by a team of educational specialists and 

psychologists. A glove puppet (Willi the raccoon) was used to ask the children about fluoride application. This helped to reduce 

any inhibitions which the children had via-à-vis the adult conducting the interview. In order to assess the children’s non-verbal 

behaviour as a reaction to the application of the fluoride preparation, the entire study was recorded on video. Table 1 shows the 

fluoride preparations used and their properties. 

 

Table 1: Overview of the materials used 

Product Composition[5] Flavour and consistency Fluoride  

content 

Fluoridin N5 

(VOCO GmbH) 

Ethanol, modified colophony, saccharin, 

raspberry aroma  

Active ingredient: Sodium fluoride 

Sweet flavour 

Yellowish suspension 

22600 ppm 

Elmex Fluid  

(GABA International AG) 

Propylene glycol, hydroxyethyl cellulose, water, 

aroma, saccharin, mint aroma 

Active ingredient: Olaflur, dectaflur 

Acidic flavour 

Yellowish/transparent liquid 

12500 ppm 

Duraphat 

(Colgate-Palmolive GmbH) 

Ethanol, bleached wax, colophony, saccharin, 

shellac, raspberry aroma  

Active ingredient: Sodium fluoride 

Sweet flavour 

Yellowish suspension 

22600 ppm 

 

The results were classified using the Frankl behaviour scale which is shown in Table 2. According to Frankl, a distinction is made 

between four different perceptions: “Definitely negative”, “Negative”, “Positive” and “Definitely positive”. These four perceptions 

are further divided into three levels so that the Frankl behaviour scale has ratings from 1 to 12.  

 

Table 2: Frankl behaviour scale 

Rating 
Definitely negative Negative Positive Definitely positive 

1 2 3 4 5 6 7 8 9 10 11 12 

Characterisation 

of non-verbal 

behaviour 

Refusal of treatment, forceful 

crying, anxiety or any other overt 

evidence of extreme negativism 

Reluctance to accept treatment, 

uncooperativeness, some 

evidence of negative attitude 

(sullen, stubborn).  

Acceptance of treatment with a 

willingness to comply, at times 

with reservation, but patient 

follows the dentist's directions 

Positive behaviour, great deal of 

interest in the procedures, 

treatment is experienced as fun 

and enjoyable 

 

Results 

 

45 young children were divided into three groups, 41 children (91%) allowed the fluoride preparation to be applied. The refusal 

of application can be attributed to the temperament of the children and not the fluoride preparation to be applied. The other 4 

children demonstrated signs of negative non-verbal behaviour, even before application of the fluoride. The fluoride preparations 

were assigned to the children at random: Fluoridin N5 (12 children), Elmex Fluid (13 children), Duraphat (15 children). The 

results are shown in Fig. 1. 
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Fig. 1: Evaluation of the non-verbal behaviour of young children following the application of various fluoride preparations.  
The red line marks the margin between positive and negative perception as per Frankl. 

 

The results in this diagram clearly show that the perception of the children to whom Fluoridin N5 was administered in this study 

was positive following application. With a rating of approx. 7.70 according to Frankl, both the VOCO preparation, Fluoridin N5, 

and Duraphat (~ 7.60 according to Frankl) can be regarded as positive. The children accepted the treatment and followed the 

instructions issued and only demonstrated an occasional and slight unwillingness to comply. With a value of 6.25 according to 

Frankl, Elmex Fluid, on the other hand, scored a negative result. The children were uncooperative and resisted treatment, and 

were also sullen and stubborn. 

These results are explained by the composition of the preparations. Whilst Elmex Fluid which was perceived as negative by the 

children is characterised by a minty aroma and acidic flavour (due to the low pH value of 3.9), both Fluoridin N5 and Duraphat 

have a neutral pH value and a sweet and fruity raspberry aroma. Based on the results shown here, it can be concluded that the 

flavour of the fluoride preparation is all-important for its acceptance amongst patients. Thus in order to increase the acceptance 

of fluoride application as part of prophylaxis programmes aimed at young children, the authors recommend that medicaments be 

used which have a pleasant flavour and are therefore perceived positively by children. Fluoridin N5 satisfies these requirements. 

In addition, in contrast to gels and toothpastes a fruit-flavoured varnish-based fluoride preparation has the advantage that there is 

little risk of large quantities being swallowed intentionally. This is due, on the one hand, to the smaller quantities applied and, on 

the other hand, supervision by the dentist.   
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Conclusion: Fluoride preparations with a sweet and fruity flavour enjoy the greatest levels of acceptance amongst children. With 
Fluoridin N5, VOCO offers a medicament which satisfies these requirements. For children, parents and dentists this is key to 
successful and stress-free prophylactic treatments. 
 


