
Tooth wear has long been a recognised
phenomenon in adults and ascribed to
the triumvirate of attrition, abrasion and
erosion. Pathological tooth wear has been
seen in antiquity but the problems are
becoming even more evident in society
now, with an ageing population who are
retaining their natural teeth for signifi-
cantly longer. There has been a gradual
realisation in recent years that our
younger population may also be increas-
ingly affected. This is with increasing
dental erosion, rather than attrition and
abrasion, although these factors also
contribute.

Erosion has been defined as the irre-
versible loss of dental hard tissue by a
chemical process not involving bacteria;1

this differentiates it from caries. The ques-
tion must be asked as to whether it really is
on the increase and if so, then why?

Is it increasing?
If we are going to answer this question
then we must have a baseline figure from
which to measure and we must have an
accurate scale of measurement. This has
been a major stumbling block. There have
been many scales and indices suggested;
their very diversity suggests that  not one
of them is ideal or else we should all be
using the same one. There have been
some accurate and reproducible scales
devised which have worked well in anaes-

thetised animals, taken 45 minutes per
charting and required a scanning electron
microscope. However, their use is plainly
limited in an active 4-year-old hopping
around the dental surgery! In adults the
Tooth Wear Index of Smith and Knight2

has achieved the greatest clinical accep-
tance but this does not differentiate
between attrition, abrasion and erosion.

It is this index, though, with some
modifications that has been generally
used in children. Until a simple, repro-
ducible diagnostic index has been estab-
lished which is accepted worldwide it will
be difficult to say what the true prevalence
of erosion is in children or whether it is
increasing significantly.

The studies that have been published in
children have largely been undertaken in
the UK. From the 1950s onward a series of
case reports have been published linking
loss of tooth tissue to varying aetiological
factors.3–6 The prevalence surveys often
suffer from deficiencies of sample selec-
tion as well as poor reproducibility of the
diagnostic index used. The largest study
undertaken was that of the UK Child
Dental Health Survey of 1993,7 which

showed that 52% of 5-year-olds had sig-
nificant erosion. Other surveys are given
in Table 1. They all show high figures for
tooth wear, particularly in the primary
dentition which is more susceptible
because of higher acid solubility and
reduced thickness of the enamel.

What causes it?
Without doubt the aetiology of dental
erosion is multi-factorial. A diagram
rather like that produced for caries can be
constructed — see figure 1. Plainly, time
and a susceptible tooth are required but
there are many factors influencing the
host which significantly affect susceptibil-
ity. The mineralisation of the dental hard
tissues and the presence of fluorapatite
rather than hydroxyapatite affects the acid
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There has been a clinical impression among dental practitioners,
particularly those working with children, that the problem of
dental erosion is increasing. Is this really the case or are we
more aware of the problem? What is causing this increase, if it
really exists? Perhaps more importantly, what can we do about
it? This article looks at the prevalence, and aetiology of dental
erosion, particularly in children, and makes some practical
suggestions for possible control.
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In brief
l Dental practitioners are becoming aware

that the problem of dental erosion,
particularly in children, is an increasing
one. Is this just a subjective impression or
is there scientific evidence for this?

l The causes are multi-factorial, but there is
increasing evidence that acidic dietary
components such as soft drinks, are
directly related to dental erosion. 

l The prevalence of anorexia and bulimia
nervosa is also increasing and, along
with gastro-oesophageal reflux from
other sources, is an aetiological factor
that must be considered. Control of
dental erosion is dependent on accurate
diagnosis of its causes. 

l The aetiological factors need to be
addressed first before proceeding with
complex restorative techniques.

Table 1 Summary of prevalence studies of tooth wear in children

Age, years % affected

Milosevic and Lennon 1992,8 14 30

Millward et al. 1994,9 4–5 38

UK Child Dental Health Survey 1993,7 5–6 52
11 25

UK Toddlers Survey,10 1–4 20

Bartlett et al.11 11–14 57
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solubility. The actual anatomy of the
mouth and salivary flow rates and buffer-
ing capacity at different sites also influ-
ence erosion. Where there is abundant
saliva such as in the lower incisor region,
there tends to be little erosion.

Some of the evidence directly relating
erosion to low salivary buffering capacity
is conflicting,11,12 and this is certainly an
area where further research is required.
All acids, whether from intrinsic or
extrinsic sources, are capable of deminer-
alising tooth tissue and therefore of caus-
ing erosion.

Intrinsic sources of acid
Essentially these are from the gastric con-
tents and enter the mouth from gastric
reflux or vomiting. Very occasional case
reports of rumination in children have
been published.13 Gastro-oesophageal
reflux is much more common in the
developed world than was thought and it
has been stated from recent research that
it affects 7% of the adult population on a
daily basis and more than 30% every few
days.14 Most of this is asymptomatic but
there is a wide spectrum of disease and
severity of reflux into the mouth. Some-
times erosion of the dental tissues may be
the first sign that reflux is occurring.
Symptoms associated with reflux are
heartburn, retrosternal discomfort and
dysphagia. Children with neurological
impairments such as cerebral palsy have
significantly higher levels of gastro-
oesophageal reflux than ‘normal’ chil-
dren. There are many potential causes of
reflux, some of them uncommon in child-
hood; the main ones are shown in Table 2.
There are other causes such as excessive
alcohol consumption which are more
common in adults.

Vomiting, either spontaneous or self-
induced, may be associated with a vari-
ety of medical problems, but if this
continues over a lengthy period in a sus-
ceptible individual then again extensive
dental erosion may occur. Current
research suggests that the prevalence of
bulimia and anorexia nervosa is
increasing. Table 3 lists the principal
causes of vomiting.

Fig. 1 Multi-factorial
aetiology of dental
erosion: the overlapping
factors may all be
required to some extent
to produce severe
erosion shown as the red
area in the centre

Table 2 Principal causes of gastro-oesophageal reflux

Sphincter incompetence Hiatus hernia
Diet
Drugs eg diazepam
Neuromuscular eg cerebral palsy
Oesophagitis — alcohol

Increased gastric pressure Obesity
Ascites

Increased gastric volume After heavy meals
Obstruction
Spasm

Table 3 Principal causes of  vomiting

Psychosomatic Stress-induced psychogenic vomiting
Eating disorders:
Bulimia nervosa
Anorexia nervosa

Metabolic and endocrine Uraemia
Diabetes

Gastro-intestinal disorders Peptic ulcer, gastritis
Obstruction
Nervous system disorders
Cerebral palsy

Drug induced Primary, eg cytotoxics
Secondary to gastric irritation
eg alcohol, aspirin, non steroidal 
anti-inflammatory drugs

Drug-induced xerostomia over an
extended period may also 
influence erosion
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How can we control it?
First of all we must make a diagnosis.
Obviously dental erosion is not a problem
for everyone but if signs are detected at an
early stage and appropriate steps taken
then it may be possible to halt the pro-
gression to pain and destruction. Restora-
tive treatment of extensive tooth wear is
very expensive and time-consuming.

Once suspicion has been raised then it
is essential to record accurately the sever-
ity and extent. This will establish the clini-
cal baseline so that any progression can be
observed and the effects of preventive
measures assured.

Record the clinical situation
For children in the permanent dentition
and adults take impressions and make
good quality stone study casts. Clinical
photographs are also helpful. The most
useful diagnostic index is the Tooth Wear
Index2 but this is probably not sufficiently
sensitive to detect small changes. A sili-
cone index can be prepared.

Try to find the aetiological factors
This is reliant on taking an in-depth his-
tory to include a detailed dietary his-
tory, medical history, dental hygiene
habits and sensitive investigation about
lifestyle factors.

A 3-day diet history to include every-
thing that passes the patient’s lips is
important. The periodicity of eating and
toothbrushing is also important. Such
habits as continuous sipping or ‘froth-
ing’ of drinks should be noted. (Froth-
ing is the habit of holding carbonated
drinks in the mouth and sucking them

Extrinsic sources of acid
There has been recent media publicity as
well as scientific research to suggest that
dietary practices and habits are changing.
No longer do we have the ‘three meals a
day’ routine but rather the habits of ‘graz-
ing’ and ‘snacking’. This is particularly the
case with soft drink consumption: there
has been an enormous increase in the
total amount drunk and a considerable
change in the age distribution of drinkers.
At one time most soft drinks were con-
fined to children but there is now good
evidence to show that this is being carried
forward to adult life, rather than ‘graduat-
ing’ onto tea and coffee drinking. Erosion
may be particularly harmful to infants if
drinks are taken from a feeder bottle used
as a comforter.15 There have been signifi-
cant associations shown between soft
drink consumption and dental erosion,
particularly the bed-time consumption of
fruit-based drinks.16

There are other sources of dietary
acid besides soft drinks: teenagers and
adults should be aware that many alco-
holic beverages such as wine and partic-
ularly sparkling wine, are erosive.
However, it is not just the pH that is
important but rather the titratable acid-
ity. Table 4 gives the pH and titratable
acidity of some commonly consumed
drinks both in children and adults, with
an indication of their erosive potential.
(The titratable acidity is the amount of
alkali needed to be added to an acid to
bring it up to a neutral pH. It therefore
represents the amount of available acid
and is an indication of strength and thus
of erosive potential.) 

There are also acidic foods that may be
implicated in the development of erosion
eg fruit, pickles. yoghourt and sauces.

Lifestyle
An increased emphasis on a ‘healthy’
diet in recent years has been just part of
the overall emphasis on a healthy life-
style. Encouragement to take regular
exercise may also lead to increased con-
sumption of acidic drinks and some of
the sports drinks which are now heavily
advertised are also acidic. Competitive

swimmers and cyclists have been re-
ported as having higher levels of dental
erosion.

Conversely there are unhealthy lifestyles
that may be implicated in dental erosion.
The use of the drug ‘ecstasy’ (3,4 methyl-
enedioxy-methamphetamine) reduces sali-
vary flow. The dry mouth combined with
dehydration from vigorous exercise and
excessive consumption of low pH drinks
has also been linked to dental erosion.17

Oral hygiene products and
medication
Some mouthwashes and saliva substi-
tutes have been shown to be acidic18

and if used to excess have caused prob-
lems. Now that this problem has been
recognised they have largely been refor-
mulated. Dental erosion is frequently
associated with people who have very
high standards of oral hygiene. If
enamel or dentine has been deminer-
alised by some acidic attack from what-
ever source and then is brushed there
will be much more dental tissue
removed. Loss of tooth structure is
accelerated until the demineralised lay-
ers are removed. The effect is probably
very important in the development of
erosion and may explain the significant
increase of erosion in those children
consuming a fruit-based drink last
thing at night — presumably before
brushing their teeth.

There are a number of common med-
ications, particularly vitamin C tablets
and iron preparations, which are very
acidic, particularly if consumed in chew-
able form.

Table 4 The pH, titratable acidity and erosion potential of drinks

pH Titratable acidity Erosion potential

Cola drinks 2.5 0.7 Medium
Carbonated orange 2.9 2.0 Medium
Grapefruit juice 3.2 9.3 High
Apple juice 3.3 4.5 High
White wine (Chardonnay) 3.7 2.2 Medium
Orange juice 3.8 4.5 High
Beer – bitter 3.9 0.6 Low
Lager 4.4 0.5 Low
Sparkling water 5.3 0.1 Low



interim treatment with adhesive metal
castings and porcelain veneers later if
necessary.

Preventive programmes must remain
the cornerstone in the management of
dental erosion.
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in and out of the teeth to make a froth.
This tends to add the ‘ultrasonic’ effect
of the bursting bubbles to the erosive
effects of the acid.)

Dietary counselling
This can only be given after a thorough
analysis of the diet and influencing fac-
tors. It must be tailored to the individ-
ual bearing in mind the constraints that
are operating on them. It needs to be
given in a positive, individualised way
to maximise compliance.

It will include:
• Limit acid foods and drinks to meal-

times
• Reduce frequency
• Avoid acidic substances last thing at

night
• Finish meals with something alkaline

such as a small piece of cheese or milk
• Avoid toothbrushing after acidic sub-

stances
• Check any medication, mouthwashes,

and so on
• Chewing gum has been shown to stim-

ulate salivary flow and increase buffer-
ing capacity, but may also cause
increased gastric secretion. It should
not be recommended for children,
probably below the age of 7 years, and is
not suggested for those with a history of
gastric reflux.

Are there any possible intrinsic acid
sources?
If there is any evidence or suspicion then
referral to the general medical practi-
tioner and onward to a gastro-enterolo-
gist or psychiatrist may be required.
Medication may be useful but this obvi-
ously needs medical supervision.

If reflux or vomiting are occurring
then rinsing the mouth with water and
sodium bicarbonate helps to neutralise
the oral environment. People who have
vomited often rush off to clean their
teeth. This is quite the wrong thing to
do and should be advised against. If
reflux is occurring during sleep then an
occlusal guard containing sodium
bicarbonate can be used in adults or
teenagers.

Prevention and treatment of sensitivity
The following will not only to keep the
patient comfortable but also to aid rem-
ineralisation:
• Fluoride mouthrinses and varnish
• High fluoride level toothpaste
• Low abrasive toothpaste
• Use of dentine bonding agents
• Sugar free chewing gum (but with some

reservations).

Monitor
When the patient returns for review, their
compliance with all the advice given
should be checked. Perhaps more impor-
tantly, the clinical situation must be exam-
ined very carefully. A localised silicone
index should be taken of the original study
casts in the area of most concern. This can
be cut through with a sharp scalpel over
the area (often the palatal aspect of the
upper incisors). It is then transferred to be
fit on to the patient. If there is any gap
between the silicone index and the surface
of the tooth then there has been further
tooth surface loss. However, this would
indicate fairly extensive surface loss. Gen-
eral comparison with the study casts and
the clinical photographs is also necessary.
These records have a number of errors
inherent in their methods but can be use-
ful in showing and educating patients
about their erosion problems. There are
more accurate methods such as replica
techniques examined under the scanning
electron microscope but these have very
limited use in general dental practice.

Restorative treatment?
If there has been early diagnosis and
control of the situation then restora-
tive treatment, hopefully, will be
unnecessary. However, we all have
patients who are not as compliant as
we might like. If the situation is not
under control then covering eroded
teeth may merely disguise the prob-
lem. Certainly, the aetiological factors
need to be addressed first before 
proceeding with complex restorative
techniques.

Adhesive restorations in composite
or compomers may be useful as an
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