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1 Eating disorders
and the dentist
A. Milosevic1

The first article in this series provided an
overview of tooth surface loss. It included a pre-
liminary discussion of involuntary and volun-
tary regurgitation of gastric acid. The second
article is devoted to the subject of eating disor-
ders, the regurgitation of gastric acid and how
patients affected by these conditions may pre-
sent to the dentist.The likelihood that a general
dental practitioner will have an eating disor-
dered  subject on their patient list is quite high.
Furthermore, anorexia occurs in upper and
middle class families while bulimia presents
across all social classes.1 It is, therefore, desir-
able that dentists have some understanding of
the eating disorders and their manifestations. 

Definitions, diagnostic criteria and
epidemiology

Anorexia nervosa
Anorexia may be defined as: ‘aversion to food
resulting from a complex interaction between
biological, social, individual and family factors
leading to severe weight loss’. The diagnostic cri-
teria change as more is understood about its
psychopathology, but currently there are two
subtypes: the ‘restricting’ and the ‘binge/purge’.
The distinction between the two is based on
whether the person regularly engages in binge
eating or purging behaviour (ie self-induced
vomiting, strenuous exercise or misuse of laxa-
tives, diuretics or enemas).

The incidence is 7 per 100,000 with around
4,000 new cases per annum in the UK and a
prevalence ranging from 0.1 to 1% of  young
females.1

Bulimia nervosa
Bulimia is more common than anorexia with
an incidence of between 8.6 and 14 per 100,000
of the total population, with about 1 to 2% of
adolescent girls and young women affected
by the disorder.1,2 As with anorexia, the
American Psychiatric Association and WHO
diagnostic criteria differ, but over-eating fol-
lowed by inappropriate compensatory behav-
iour are key features of bulimia.  Eating
disorders occur predominately in young
females (F:M ratio of 10:1) with 16 years being
the average age of presentation for anorexia and
a later presentational age of 25 for bulimia ner-
vosa.1 Uni- and multi-impulsive bulimia ner-
vosa have been described. In addition to binge

eating and purging, the latter may engage in
alcohol or drug abuse, shoplifting, promiscuity
and aberrant sexual practices. In general,
anorexics are more than 15% below ideal body
weight whereas bulimics are within 10% of
ideal weight or can be overweight. An anorexic
will look thin: the bulimic is less readily identi-
fiable from their outward appearance.

Risk factors, psychological and medical
complications of eating disorders
The fashion and media industries have concep-
tualised the ‘ideal’ modern female form as slim,
either in response to some vague societal norm
or have promoted this form themselves. The
consequent pressure to control weight has led
to an over-concern with body image and diet-
ing particularly in susceptible females and even
in healthy children. The susceptibilities or risk
factors associated with eating disorders are
shown in Table 1.

Studies on twins show that anorectic traits
and the full syndrome have a genetic compo-
nent.3,4 Early menarche, a feature of childhood
obesity, which in turn increases the risk of early
dieting are high risks for developing bulimia.
Family dysfunction, however, may not be con-
tributory in anorexia, although families with an
anorectic have been described as high achiev-
ing, over-protective and conflict avoiding.
Inter-personal relationships within the families
of a bulimia sufferer seem to have greater signif-
icance in its aetiology and maintenance. Child-
hood sexual and physical abuse, parental
overexpectations coupled with hypercriticism,
parental indifference and emotional immatu-
rity  all frequently appear in the bulimic family
background. Broadly, bulimics tend to be more
extrovert whereas anorexics are characterised
as introverted. Low self esteem and perfection-
ism are common personality traits in both con-
ditions. Undoubtedly dieting precedes an
eating disorder. Should target weight or shape
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Table 1 Risk factors associated with eating
disorders

Biological: Fat metabolism, abnormal 5HT function 
Demographic: Female, social class
Dieting
Familial: Family dysfunction, positive family history
Genetic
Occupational: Models, dancers, athletes
Psychological: Stress, low self esteem, perfectionism,

depression
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not be achieved from dieting, the resultant feel-
ings of failure or depression tip the individual
into bulimia. This furthers the sense of guilt
and low self esteem, compounding the inade-
quacy felt by many sufferers.

The medical  complications are wide ranging
and mainly attributable to nutritional deficien-
cies and weight control practices (Table 2).

The physical consequences of anorexia

include emaciation, hypotension, bradycardia,
cyanosis and menstrual irregularities coupled
with ovarian changes. Serum oestrogen is low.
Coping with puberty, sexual development and
initial heterosexual relationships places great
emotional stress on adolescents which for some
is resolved by avoiding weight gain through
strict dietary control and disordered eating.
The consequent stunting of growth, amen-
norhoea and prepubetal regression become
self-fulfilling and help maintain the disorder. 

The median duration of these illnesses is up to
6 years with significant mortality (4–20%) from
medical complications and suicide in anorexia
nervosa.1 Bulimia seems to have a better out-
come with death a rare consequence (0.3%).2

Callus formation on the back of the hand and
fingers from putting the hand in the mouth to
induce vomiting can be present and is called
Russell’s sign (Fig. 1).

Oro-dental effects of the eating
disorders

Erosion
Holst and Lange (1939) coined the term 
‘perimylolysis’  to describe the distribution of
erosion on the upper palatal surfaces secondary
to vomiting, reflux and  regurgitation.5 They
cited a 1929 thesis by Fleury as the source for
the term ‘mylolysis’ which alluded to the slow
destruction of coronal tooth tissue. Neither
term is useful since they are not specific
descriptors for the distribution of intrinsic ero-
sion: extrinsic erosion has a similar intra-oral
presentation (Fig. 2).6

The impact of eating disorders upon oral
health was initially reported by Hellstrom
(1977)7 and Hurst et al. (1977).8 Since then
there have been dozens of case reports and
reviews.9–12 The original publications found
that the severity and distribution of dental ero-
sion differed according to whether or not the
subjects induced vomiting.7,8 In general, self-
induced vomiting (SIV) resulted in an increased
frequency of erosion on palatal surfaces but
both research groups noted that the diet of their
subjects included significant quantities of  low
pH beverages and fresh fruit. The latter was
eaten to induce diarrhoea. A third of both the
anorexics and bulimics sampled by Roberts and
Li  were reported to suffer with erosion despite
the observation that only 65% of the anorexics
vomited compared to all the bulimics.13 The
strength of association between vomiting and
erosive toothwear was not assessed until more
recently. The frequency, duration and total
number of vomiting episodes (frequency ↔
duration) were not linearly associated with ero-
sion14 and similarly no difference in the level of
erosion was found between those who vomited
more or less frequently.15 Both studies, however,
reported an increased frequency of erosion in

Table 2 Medical problems of eating disorders

System Starvation Purging/vomiting

Blood Anaemia
Thrombocytopenia
Leucopenia

Cardiovascular Bradycardia Arrythmias and 
sudden death

Hypotension Cardiac failure
ECG abnormalities

CNS Cerebral changes Epileptic fits
Cognitive damage Tetany

Endocrine Ovarian changes
Ammenorhoea
Reduced oestrogen and 
progesterone

Increased cortisol and 
growth hormone

Diabetes insipidus
Gastro-intestinal Delayed gastric emptying Oesophageal ulcers

and poor motility Constipation/diarrhoea
Malabsorption

Liver Raised enzymes
Fatty infiltration

Musculo-skeletal Osteoporosis Myopathy
Pathological fractures

Renal Reduced glomerular Electrolyte abnormalities:
filtration reduced Na and K

increased P and Mg
Skin/hair Loss of head hair

Lanugo

Fig. 1 Callus on the back
of the hand (Russell’s
sign) in a 37-year-old
male with a history of
bulimia nervosa of 
20 years’ duration

Fig. 2 The typical
presentation of palatal
erosion in a female
suffering from bulimia.
Note: the pseudo
chamfer at the  gingival
margin of the premolars
and the caries free
status
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subjects with SIV and therefore some other fac-
tor(s) must be involved in determining whether
or not erosion occurs. 

The distribution of erosion
Mean palatal and upper anterior buccal (labial)
toothwear scores were significantly greater in
vomiting anorexics and bulimics compared with
abstaining anorexics and controls.15 A further
result from the same study was that both the
abstaining and vomiting anorexics exhibited
more lower posterior wear on buccal and
occlusal surfaces than controls.15 Why the non-
vomiting abstainers exhibit buccal and occlusal
toothwear is unclear although Scheutzel
reported that buccal and/or labial erosion
occurred in those bulimics who drank ‘larger
quantities of acidic foods’.16 She believed that
SIV initially affected the palatal and occlusal sur-
faces whereas extrinsic acids resulted in vestibu-
lar erosions. According to Scheutzel, however,
regular vomiting for 5 years or more could also
affect facial surfaces. Milosevic and Slade found
that erosion was more likely after 1100 vomiting
episodes and that the intra-oral distribution was
primarily upper palatal, occlusal and cervical.14

The widely held belief that intrinsic (gastric) acid
results in palatally eroded sites and extrinsic
(dietary) acids lead to labial erosion remains
controversial.  Jarvinen et al. reported that the
cause of erosion could not be reliably deter-
mined from its location although palatal erosion
was slightly more frequent in the gastric aetiol-
ogy group compared with the dietary group.6

Caries
Whether the caries experience of eating disor-
dered individuals is greater than the normal
population remains unclear. Caries experience
was no different between vomiters and non-
vomiters in Hellstrom’s study7 while Hurst et al.8

reported non-vomiters to have less caries experi-
ence. Neither of these studies had controls, or
used recognised indices and the data were not
statistically analysed. Similar results  from three
continents found no difference in the caries
experience between anorexics, bulimics and
controls.14,17,18 These findings were not corrob-
orated  by Philipp et al. who reported  lower
mean DMFT in disordered eating groups com-
pared with their control group19 while Altshuler
reported  greater decay in bulimia nervosa.20

This was corroborated by Rytomaa et al.  who
reported that their bulimic sample exhibited
more proximal and bucco-lingual caries than
age, sex and education matched controls.21 Per-
fectionist tendencies or obsessional-compulsive
traits are common in anorexics and bulimics
which may manifest dentally with good oral
hygiene.22 Qualitative rather than quantitative
differences, such as the cariogenicity of the oral
flora, may occur and be dependent upon vomit-
ing parameters.

Saliva
The salivary functions of lubrication and neu-
tralisation of intra-oral acids particularly after
SIV are probably important in eating disorders.
Salivary flow increases dramatically prior to
vomiting because the medullary centre that con-
trols vomiting is connected to salivary nuclei.23

The nausea provoked by oesophageal and stom-
ach distension after  binge eating further stimu-
lates salivation.24 With respect to SIV, therefore,
stimulated salivary flow should be of more con-
sequence. According to Hellstrom,7 resting sali-
vary flow was poor although stimulated flow
rates were within the normal range. Normal
stimulated flow was reported in non-vomiting
restricting anorexics and bulimics by  Touyz et
al.18 while Milosevic and Dawson found signifi-
cantly lower rates in vomiting bulimics with and
without erosion compared with controls.25 The
latter study also assessed bicarbonate concentra-
tion and viscosity. It discovered reduced bicar-
bonate in both bulimic groups but increased
salivary viscosity in the bulimics with erosion.
The low bicarbonate will act as a co-factor in ero-
sion cases but does not fully explain why some
bulimics do not exhibit erosion despite the poor
buffer capacity. Stimulated and unstimulated
salivary concentrations of potassium, chloride,
calcium, urea nitrogen and albumin were
reported to be within normal values.26

Changes in salivary secretion, may be sec-
ondary to structural change within the gland.
Episodic benign parotid enlargement has been
described in bulimics by several workers27–30

and is shown in figure 3. Gland biopsy was per-
formed in one case with no apparent abnor-
mality.27 It should be noted, however, that
other than at its site, the biopsy gives no infor-
mation on the rest of the structure.

It seems that the metabolic disturbances in
eating disorders do not necessarily result in
altered salivary characteristics.

Microbiology
Very few studies have analysed the oral micro-
bial flora in eating disordered subjects. A
repeatedly low intra-oral pH from SIV could
theoretically manifest as a change in normal
flora to a more aciduric type. Streptococcus

Fig. 3 Bilateral parotid
enlargement; this is
episodic
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mutans and Lactobacillus counts were no dif-
ferent between anorexics, bulimics and con-
trols although the authors do not state whether
they assessed plaque or saliva.18 Salivary S
sobrinus levels were significantly higher in
bulimics but neither S mutans, Lactobacilli nor
yeast were different.31 A follow-up fluoxetine
and placebo-based study reported a decrease in
the S sobrinus salivary count during 16 weeks in
bulimics on the medication.32 The authors felt
that salivary levels of these organisms could act
as a marker of patient compliance with antibu-
limic therapy. Further research in this area
would be of value.

Periodontal disease
The evidence on periodontal status is conflict-
ing. The earlier reports without controls found
unremarkable plaque and gingival levels and no
differences between anorexics and bulimics.7,8

Gingival index scores were not statistically dif-
ferent between groups of anorexics, bulimics
and controls.13,14,20 Philipp et al. reported
greater sulcus bleeding in their control group,19

whereas Touyz et al. found fewer bleeding sites
in their controls.18 Loss of attachment was no
greater among eating disordered subjects.18,20

Soft tissue lesions
Angular cheilitis, candidosis, glossitis and oral
mucosal ulceration are possible sequelae to
nutritional deficiencies. A peculiar intra-oral
presentation may raise suspicions in the 
dentist’s mind that something odd is happen-
ing. The large palatal haematoma, shown in fig-
ure 4, was painfree and an incidental finding in
a 26-year-old female bulimic. A lingual abscess
of dental origin was reported in an anorexic
with possible secondary immuno-deficiency as
a predisposing factor.33 Despite the potential
chronic irritation to the mucosa from long
term vomiting, contrary to one anecdote,34

there has not been any report of malignant
change associated with SIV.

Dental management
The dentist can provide general advice and
routine through to complex treatment for the
severely eroded dentition. The dental care

demanded by the eating disordered individual
is perhaps more specific than for other
patients but not necessarily specialised. The
approach should be non-judgmental and
sympathetic.35 Although the dentist might
suspect vomiting as the cause of the erosion,
the eating disordered patient will not readily
admit to such behaviour because they can be
highly secretive and embarrassed by it. 

The timing of  restorative intervention for
eroded teeth is controversial. Caries and peri-
odontal disease should be managed as usual
but should the dentist wait for the vomiting to
be controlled before restoring the worn sur-
faces? There is no definite contra-indication to
restoring eroded surfaces other than the con-
tinued acid dissolution of tooth substance
from around the restoration should the vom-
iting continue. While providing initial therapy
and fillings, the toothwear can be monitored
with study casts and photographs, and the
patient will hopefully gain confidence in the
dentist. The patient may then be more
inclined to discuss their disordered eating and
purging. Motivation to reduce the frequency
of SIV is therefore more likely once the dentist
can openly relate the progress of dental ero-
sion with the vomiting. Pain relief, reduced
dentine sensitivity and improved appearance
are further factors which will motivate the
patient. The dentist can make several recom-
mendations to the anorexic and bulimic
(Table 3). Some of this is general advice for
patients with erosion while certain points are
aimed at the eating disordered patient.

Toothbrushing after vomiting is generally
regarded as inadvisable because the softened,
demineralised surface is more susceptible to
toothbrush abrasion. Two research groups
assessed post vomiting oral hygiene practices
with the degree of toothwear and indepen-
dently found that the wear was no worse in eat-
ing disordered subjects who brushed
immediately after vomiting.15,36

The treatment plan will be dependent on
several parameters and it would be impossi-
ble to cover all eventualities within the scope
of this paper. Some broad aspects of  exami-
nation and treatment can be discussed. The

Fig. 4 A bizarre palatal
haematoma in this 
30-year-old female
bulimic was of no
concern to the patient.
Note again the low
caries activity
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interocclusal space is examined in the inter-
cuspal position (ICP). Even a  space of less
than 1 mm is amenable to restoration with
composite bonded to dentine. In the author’s
opinion any eroded and sclerosed dentine
should be over etched (20–30s) in order to
enhance opening of dentinal tubules and
intratubular formation of resin tags.37 Fur-
thermore, the intertubular or hybrid zone
will be better wetted for so-called wet bond-
ing should some outflow of pulpal fluid
occur. Composite restoratives are not acid
soluble and thus preferable to polyalkenoate
(glass ionomer) materials which have no
place in the restoration of  teeth when SIV is
still a continuing problem. Adhesive den-
tistry has advantages over conventional
forms of treatment in that it is reversible and
the latest generation of dentine bonding
agents are durable. Apart from bonding com-
posite to eroded surfaces, many workers have
described bonding porcelain38 and metal
veneers,39 metal onlays,40 a combination
‘double veneer’,41 or resin (dentine) bonded
crowns.42 Many of these alternatives are cov-
ered in detail later in the series. Part 5 dis-
cusses the adhesive clinical techniques which
can be used under these circumstances. The
conservative nature of adhesive restorations
makes them attractive for erosive TSL. They
permit early restorative intervention when
this is considered essential to protect the
tooth structure that remains, while avoiding
many of the problems inherent in conven-
tional crowns. Space requirements are still
minimal when using these adhesive tech-
niques. However, after examining in ICP, the
dentist should check the amount of slide
from retruded axis position to ICP and see if
any distal mandibular repositioning could
gain valuable anterior space. Should dento-
alveolar compensation have occurred, such
that there is no interocclusal space in the
anterior region, then a Dahl appliance can be
considered.43

The dentist should liaise with the medical
practitioner. Medication, usually antidepres-
sants for bulimia, may influence salivary
flow. The progress of behavioural therapy can
help the dentist better plan the stages of den-
tal treatment. Greater emphasis is currently
placed on management, education and coun-
selling within the primary care setting.44

Denial and shame are strong features of eat-
ing disorders such that many sufferers
attempt to conceal problems or present with
other symptoms.1 Unexplained weight loss,
abdominal and gynaecological problems,
sore throat from recurrent vomiting, poor
sleep, lethargy and fatigue should alert pri-
mary care staff to possible disordered eating
habits. Less severe cases of anorexia are
amenable to long term out-patient psy-
chotherapy or counselling coupled with
medical monitoring. In-patient treatment
for more advanced cases of anorexia and the
mutli-impulsive bulimic involves nutritional
provision and psychotherapy. Details of
regional self-help network contacts are avail-
able from: The Eating Disorders Association,
1st  Floor, Wensum House, 103 Prince of
Wales Road, Norwich NR1 1DW, Tel: 01603
621414.

There is a better outcome for bulimia with
recovery in up to 80% but only 50% of anorexia
nervosa sufferers recover weight and normal
menstrual patterns.45

Conclusion
Patients whose teeth have been damaged as a
consequence of an eating disorder are most
likely to present first to the dentist in general
practice. This paper has helped clarify the
nature of the condition, and the medical and
dental pictures on patients’ presentation. The
dentist may in some cases be in a position to
assist in making the initial diagnosis and can
influence progress of the medical and psycho-
logical management by providing support and
dental care.

Table 3 Recommendations to minimise dental problems in eating disorders

Raise awareness of sources of acid in the diet, thus:
• Reduce intake of acidic drinks, drink alternatives (low calorie beverages are usually consumed 

but they still have erosive potential)
• Reduce consumption of fresh fruit especially citrus fruit
• Alcohol in various guises eg white wine, mixers, cider, alcopops

Post-vomiting methods of increasing  pH  and improving oral milieu:
• After self-induced (SIV) vomiting chew gum, rinse mouth with water or milk
• Rinsing with an antacid preparation
• Gentle toothbrushing with a small amount of desensitising or bicarbonate

toothpaste after SIV may be safe

Check that any medication does not provoke dry mouth or nausea

For salivary hypofunction/dry mouth:
• Prescribe neutral artificial saliva or sialogogue pastilles eg Saliva Orthana spray and lozenges 

(Nycomed UK Ltd, Birmingham); Salivix pastilles (Thames Laboratories Ltd, Wrexham)
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