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sweet taste of breast milk and toddlers 
learned to dislike bitter and sour tasting 
foods and drinks.

In 1887, Charles Darwin had already 
observed that the sensory world of children 
differs from that of adults. He noted the 
strong acceptance of sweet tasting sugars 
during infancy and childhood, with pref-
erence levels decreasing into adult life.9 
A century later research confirmed the 
enhanced preference for sweet taste dur-
ing early development.10 Sour preferences 
increase during childhood and these pref-
erences are related to children’s food habits 
and preferences.11

Consumption patterns and preferences 
of food and beverages in early childhood 
can influence preferences and nutrient 
intake at later phases in life.12 At the age 
of 13-14  years, children become much 
more sensitive to sour tastes and the taste 
for very sweet food and drinks begins to 
fade. Children starting consumption of 
soft drinks at a young age show a higher 
intake of soft drinks in older age compared 
to children that start drinking soft drinks 
later in life.13,14

A large study among 8,900 children and 
young people demonstrated that girls rec-
ognise taste much better than boys. Boys 
needed about 10% more sourness and 20% 
more sweetness to be able to recognise the 
taste. Girls generally preferred flavours 
which were not too strong. Boys, on the 
other hand, tended to like more extreme 

INTRODUCTION

As early as 1908, G. V. Black estimated that 
the prevalence of dental erosion was less 
than 0.1%. He hypothesised that the origin 
might be hereditary, but also listed other 
possible aetiologies from developmental, 
systemic or extrinsic origin.1 In the last 
20 years, epidemiological studies showed 
that a high percentage of young people 
have signs of dental erosion.2,3 The preva-
lence of erosive tooth wear is still increasing, 
especially in the younger age groups.4–6 The 
main explanation for this phenomenon is a 
change in nutritional habits and lifestyle;7,8 
but what about factors that may have influ-
enced these nutritional habits and lifestyle, 
like changes in taste preference, increased 
prosperity and the confectionary industry 
adding acids to their products?

TASTE PREFERENCE AND  
CONSUMPTION PATTERNS

In earlier times, nearly all newborns were 
breastfed. They got accustomed to the 

Several developments in Western Europe may have contributed to the increased prevalence of dental erosion during the 
last decades. Exposing children to sour taste at an early age increases the preference for acidic food and drinks later in life. 
Acidic fruits and beverages became widely available due to economic prosperity. New types of acidic candies were devel-
oped, some of which are kept in the mouth for very long times. Children are exposed to intense marketing of these acidic 
products, which are widely available in supermarkets and school canteens. In the meantime, much less attention has been 
paid to the development and marketing of less erosive food products.

flavours, giving top marks to the sourest 
samples, and most preferred a super-sweet 
soft drink.15 So taste perception indicates 
an age-related increased preference for 
sour foods and drinks, which may play a 
role in the development of dental erosion.

As taste preference is related to the con-
sumption of acidic foods, this can provide 
an explanation as to why dental tissue 
loss is more frequently observed in males 
than in females.4,16 Progression of tooth 
loss develops more rapidly in boys than in 
girls6 and the consumption of soft drinks is 
more popular among boys. Moreover, they 
have a higher average intake than girls.17 
Boys also drink more sports drinks and 
energy drinks.4,18

LEVEL OF PROSPERITY  
AND CONSUMPTION PATTERN

In the early twentieth century, the avail-
ability of vegetables and fruits was sea-
son-dependent and choices were limited 
to locally and regionally grown prod-
ucts. With the increased level of prosper-
ity in the Western world, a wider variety 
in food and drinks became available. In 
particular, since the Second World War, 
the supply of (acidic) fruit and vegetables 
has changed dramatically. Products that 
were once seasonal products in Western 
Europe, such as tomatoes, citrus fruits, 
limes, grapes, strawberries, raspberries and 
pineapples, are now available the whole 
year. Additionally, new exotic types of 
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• Underlines several trends in the last 
century that may have contributed to 
increased prevalence of dental erosion.

• Suggests that avoiding exposure to 
sour taste at an early age might reduce 
preference for acidic food and drink 
later in life, consequently delaying the 
development of dental erosion.

• Highlights that product marketing may 
affect children’s consumption patterns, 
subsequently leading to dental erosion.
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acidic fruits were introduced such as kiwis  
and pomegranates.

During the same era, the availability of 
candy increased dramatically. Many new 
types and tastes of candies were developed. 
The caries risk of sugar-containing-candy 
became well-known. However, many can-
dies also contain organic acid, like citric 
acid, malic acid and/or fumaric acid, for a 
fresh taste. These organic acids are poten-
tially erosive for the dental enamel as they 
can induce a drop in salivary pH. This 
risk seems especially present in solid hard 
candies such as lollipops and the so-called 
‘jawbreakers’. These types of candy slowly 
melt in the mouth and consumption often 
takes more than 15 minutes. Consequently, 
the intra-oral pH may decrease for a long 
time to values between 4 and 4.5; a con-
siderable risk for the development of den-
tal erosion.19,20 During the last decade, 
a new type of candy in spray-form has 
been introduced. These candies, which 
are directly sprayed onto oral surfaces, 
have an extremely low pH of 1.9-2.3.21 
Some chewing gums are filled with acidic 
centres, with in vitro erosive effects on  
human enamel.22

SCHOOL CANTEENS
The increased level of prosperity not only 
increased the supply and choice of foods 
and drinks in shops and at home, but 
affected the amount and type of products 
available in school canteens. Schools are 
in a unique position to improve dietary 
behaviour of juveniles and thereby prevent 
future health problems like fatness, obe-
sity,23,24 diabetes25 and dental problems.26,27 
In some countries sugar-containing bev-
erages have been banned at schools and 
were replaced by sugar-free alternatives 
and non-artificially sweetened fruit juices. 
Although this may have a positive effect 
on the development of caries and obesity, 
it seems doubtful whether this will affect 
the incidence of dental erosion. Sugar-
containing beverages and non-sugar-con-
taining variants do not differ significantly 
in erosive potential in vitro.28

In a recent Dutch study, water cool-
ers were placed in secondary schools, in 
an attempt to reduce the sales of sugar-
sweetened beverages.29 However, the sales 
of carbonated beverages in the canteens 
where the water coolers were placed were 
not significantly affected.29 This indicates 

that achieving changes in eating and 
drinking behaviour of children remains a 
great challenge. Legal regulations on the 
availability of unhealthy and erosive prod-
ucts in schools might be necessary.

INFLUENCE OF MARKETING
The increased availability of erosive food 
products in shops and school canteens is not 
the only cause responsible for the increased 
consumption of acidic products and the 
subsequent development of dental erosion. 
New food stuffs and soft drinks are mar-
keted aggressively by food advertisements 
on television, product placement on chil-
dren’s television programmes, advergam-
ing and marketing with toys. Undoubtedly, 
these advertisements influence children’s 
intake of unhealthy and erosive food and 
beverages very effectively.30 In addition, in 
supermarkets it is common practice to place 
sweets just before the tills. Placed at eye-
height of children, many tempted children 
will try to persuade their parents to buy 
these products.

HAPPY TOOTH LOGO
Increasing the knowledge of children 
and their parents about erosive foods 
and beverages may affect food choices 
and subsequently decrease the risk of 
developing dental erosion. In 1982, the 
non-profit association Toothfriendly was 
established in Switzerland. This organisa-
tion has developed the Happy Tooth Logo, 
which might help parents to identify con-
fectionery products that are really tooth 
friendly (non-cariogenic and non-erosive). 
Manufacturers who wish to use the Happy 
Tooth Logo on their product and in adver-
tisements must have their product(s) tested 
for ‘tooth friendliness’ at accredited test 
centres. Until now, however, only very 
few certified tooth friendly products have 
appeared on the market. In addition, an 
inventory in a paediatric dental clinic 
showed that most children and their par-
ents are unaware of the meaning of the 
Happy Tooth Logo. Therefore, more atten-
tion should be given to available tooth 
friendly products and more products that 
are tooth friendly are required.

DEVELOPMENT OF NEW  
LESS EROSIVE PRODUCTS

Addition of calcium, phosphate and/or 
fluoride to erosive drinks and lozenges 

decreases the critical pH below which 
hydroxyapatite dissolves in acid31,32 and 
reduces the enamel softening effects of low 
pH sport drinks and juices.28 Unfortunately, 
addition of calcium can influence the 
taste and new drinks containing smaller 
amounts of acids are no longer consid-
ered to have a fresh taste. Manufacturers 
of fruit drinks and juices are still look-
ing for other solutions, but even so-called 
‘less sour fruit drinks’ have pH values  
below 5.5.

In the UK, the first commercially availa-
ble fruit drink with reduced erosive poten-
tial was ‘Ribena’.33 In the Netherlands, a 
similar drink ‘Joy’ was put on the market 
in 2004.34 This drink disappeared from the 
market within a few years because chil-
dren did not like its taste. The selling price, 
higher than regular erosive drinks, may 
also have prevented acceptance of this 
drink by a broad audience.

Development of new products with a less 
erosive potential has been recommended, 
but companies mainly seem to invest in 
the marketing of their currently available 
erosive products. Since the profits on these 
foods and beverages are high, companies 
probably do not feel the need to invest 
in the development of healthier products, 
which carry the risk of commercial failure.

CONCLUDING REMARKS
In the last century, several factors may 
have contributed to increase the risk of 
dental erosion in (young) children and 
adolescents. The increased prosperity, 
availability of new acidic food products 
and intense marketing, may all have 
enhanced the exposure of the paediatric 
dentition to large amounts of acids at an 
ever earlier age. However, the exposure 
of young children to sour taste should be 
delayed as long as possible. Exposure to 
sour taste at an early age increases prefer-
ence for acidic food and drinks later in life, 
which consequently might increase the risk 
of developing dental erosion. Therefore, 
parents and children should receive com-
prehensive recommendations about eat-
ing and drinking habits to prevent erosive 
tooth wear in children. 
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