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Dental caries and the severity (depth) and area of erosions of tooth
substance were studied in 11 bulimic subjects and 22 matched con-
trols. Erosions were seen in 69% of the bulimics' teeth and in only
7% of the controls' (p <0. 001). Depth of penetration was greater in
the bulimics, extending even into the pulp, and the area of erosion
was also larger. Scores for dental caries were higher in bulimics
(mean DMFS 27.9, median 36) than in controls (mean DMFS 19.1,
median 13.5), although the difference was not statistically significant.
This study suggests that when erosions are present on the lingual
surfaces of maxillary anterior teeth, as well as on the buccal surfaces
of maxillary canines, premolars, and maxillary incisors, a diagnosis
of bulimia is likely. Patients with these signs should be referred for
medical help.
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Introduction.

Bulimia is a subgroup of chronic anorexia nervosa in which
there is habitual overeating and vomiting (Garfinkel and Gar-
ner, 1982). Typically, the condition is seen in females (Stege
et al., 1982). There is a reduced salivary flow (Toone and
Lader, 1979) as well as a high consumption of fruits or fruit
juices to quench thirst after vomiting (Schaaf, 1984).

Dental features reported among bulimics are erosion of tooth
enamel and a high prevalence of caries and sensitive teeth
(Hoist and Lange, 1939; Hellstrom, 1974; Hurst et al., 1977;
Stege et al., 1982; Clark, 1985). These features have been
outlined in clinical case reports; however, quantification of
erosions and dental caries in bulimics and matched controls
has not been reported. The objective of this investigation was
to quantify erosions and dental caries in bulimics and matched
controls.

Materials and methods.
Prior to our undertaking the study, the protocol was ap-

proved by the Committee for Research on Human Subjects of
the University of the Witwatersrand, Johannesburg, and in-
formed consent was given by all the participants. Eleven di-
agnosed bulimic white females attending a private dental office
were each matched to two control non-bulimic females in the
same office, according to age, gender, language, educational
level, residential area, and social class; the latter was deter-
mined by their occupation (Schlemmer and Stopforth, 1979;
Office of Population Censuses and Surveys, 1970). Selection
was not based on their dental condition. All were exposed to
the same fluoride level (0.21-0.33 ppm) in drinking water
(Dreyer and Grobler, 1984). The ages in the bulimic group
(mean, 29.8; SD, 8.4 years) and control group (mean, 28.9;
SD, 9.0 years) were not significantly different. Most subjects
were in their thirties.

Erosions were defined as "dished out" areas of enamel, or

enamel and dentin, on the buccal or lingual tooth surface. They
were graded by depth (absent, into enamel only, into enamel
and dentin, into pulp) and by area (<1/3; 1/3-2/3; >2/3 of the
tooth surface).

Using plane mirrors and sharp curved probes, we examined
the teeth of the subjects under tungsten light in the dental
office; recent bite-wing radiographs in practice records were
also studied. World Health Organization (1977) caries-diag-
nostic criteria were used, and radiolucent areas in enamel or
dentin on bite-wing radiographs were recorded as caries. The
FDI tooth numbering system was used. For dental caries, the
single examiner (RRHJ) was calibrated prior to the study
(Cleaton-Jones et al., 1989), and his Modified Percentage Re-
producibility (Shaw and Murray, 1975) was 93.7%.
The information recorded was analyzed in an IBM 3083 J24

computer by means of the Statistical Analysis System (1985).
Tests used were the Chi-square (for prevalences of erosions
and caries), the median test (for DMFT scores), and Student's
t test for independent samples (for age comparisons). The crit-
ical level of statistical significance chosen was p<0.05.

Results.
Erosions: Severity. -The percentage prevalence of teeth with

any grade of erosion on the buccal and/or lingual surfaces was
7% in the control group and 69% in the bulimic group, indi-
cating significantly higher susceptibility in the bulimic group
(x2 = 7.01, p<0.001). The numbers of teeth studied are listed
in Table 1, and the percentage prevalences of teeth with the
three grades of erosion severity are listed in Table 2 by tooth
type, by group, and by buccal and lingual surfaces. A higher
frequency of erosions was found in the bulimic patients. On
the buccal surfaces, the bulimics' erosions were mainly in the
premolar and canine teeth, in the maxilla, and in the premolar
and molar mandibular teeth. On the palatal/lingual surfaces,
erosions affected particularly the incisor and canine teeth in
both jaws.

In the control group, only erosions in enamel were seen,
compared with erosions to all depths in the bulimic group.
Erosions into the pulp were seen on maxillary teeth 12 and 24,
and on mandibular teeth 42, 41, and 31 among bulimics. The
areas of erosion are listed in Table 3, and from this, it can be
seen that most erosions affected less than one-third of the tooth
surface.

Dental caries. -Only one subject in the control group and
two in the bulimic group were caries-free. The mean DMFS
scores for the control and bulimic groups were 19.1 (SD, 15.9;
median, 13.5) and 27.9 (SD, 22.6; median, 36), respectively,
but the difference was not statistically significant.

TABLE I
NUMBERS OF TEETH STUDIED

11 12 C PMl PM2 Ml M2
Maxilla Controls 42 41 43 39 43 39 42

Bulimics 16 16 18 16 16 16 16

Mandible Controls 44 44 44 43 44 41 40
Bulimics 20 19 19 18 17 17 17
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TABLE 2
PERCENTAGE OF EACH TOOTH TYPE WITH EROSIONS BY EROSION DEPTH (1 = IN ENAMEL ONLY, 2 = IN ENAMEL AND DENTIN,

3 = INTO PULP; MISSING VALUES INDICATE NO EROSIONS)

Maxilla Mandible
Controls Bulimics Controls Bulimics

Tooth 1 2 3 1 2 3 1 2 3 1 2 3
Buccal 11 7 5 5 9 9

12 7 5 2 5 9 5
C 7 27 27 9 9 9 5
PM1 16 32 14 14 27 14
PM2 7 5 18 5 9 18 14 5
M1 5 9 18 18
M2 9 9 14 14

Palatal/lingual I1 14 14 41 27 14
12 5 5 32 5 9 18 14
C 5 55 14
PM1 18 14 5 9 9
PM2 5 14 5 5
Ml 5 9 9
M2 9 9 9

Interrelationship between erosions and dental caries. -We
plotted as bar charts the percentage prevalences of each lesion
for each tooth type for buccal and palatal/lingual surfaces in
the bulimic and control groups (Figs. 1-4). The higher prev-
alences of both erosions and caries on the buccal surfaces of
maxillary and mandibular teeth of bulimics are clearly demon-
strated (Figs. 1,2).

In the maxilla, buccal caries was most common in the sec-
ond premolar, and erosions were more frequent than caries in
the canine and first premolar teeth. In the mandible, the tooth
with the most caries was the first molar, and both premolars

TABLE 3
PERCENTAGE EROSION AREA BY GROUP (1 = < 1/3
SURFACE, 2 = 1/3.2/3 SURFACE, 3 = > 2/3 SURFACE)

Maxilla Mandible
1 2 3 1 2 3

Buccal Controls 7 1 0 4 0 0
Bulimics 22 9 1 23 9 2

Palatal Controls 2 <1 0 0 0 0
Bulimics 26 15 6 12 8 2
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Fig. 1 - Bar chart of percentage of each tooth type with dental caries
and/or erosions on the buccal surfaces of maxillary teeth by group (B -
bulimic group, C = control group).

had more erosions than caries. For the remaining teeth, erosion
prevalence was approximately three-quarters that of caries
prevalence. In the control group, erosions were less prevalent
than caries for all tooth types, and the prevalence of caries on
the buccal surfaces of the molars and second premolars was
less than for the more anterior teeth in the maxilla. In the
mandible, erosion was more frequent than caries in the ca-
nines, but caries prevalence was similar in the premolars and
molars.
The levels of caries and erosion prevalence on the palatal/

lingual surfaces are shown in Figs. 3 and 4. In the maxillary
teeth, few erosions were seen and, when present, were only
on the central and lateral incisor, and caries on the buccal
surface was most common in the first molar teeth. Dental car-
ies was similar in prevalence in the remaining tooth types.

Discussion.
There were several difficulties associated with this study.

First, there was the problem of diagnosis of bulimia. This is
very difficult even for trained medical personnel because of
the secretive nature of the patients. For this reason, only pa-
tients who had already been diagnosed as bulimic by a psy-
chiatrist were included in the investigation. Even when the
diagnosis had been made, it was extremely difficult to recruit
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Fig. 2 - Bar chart of percentage of each tooth type with caries and/or
erosions on the buccal surfaces of mandibular teeth by group.
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EROSIONS IN BULIMIA
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Fig. 3 - Bar chart of percentage of each tooth type with caries and/or
erosions on the palatal surfaces of maxillary teeth by group.
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Fig. 4 - Bar chart of percentage of each tooth type with caries and/or
erosions on the lingual surfaces of mandibular teeth by group.

bulimics into an investigation because of their secretive nature
and because of the social stigma attached to bulimia. Never-
theless, this group was similar in size to that of Hurst et al.
(1977), although smaller than that of Roberts and Li (1987).
The 11 bulimic women could be recruited because the general
dental practice serves an area in which there is a psychiatric
unit dealing with anorexia nervosa and bulimia, and patients
have learned of the dentists' interest in bulimia. Permission to
have access to the psychiatric unit was not granted.
The second difficulty arose from the sample size, which is

probably why the marked difference in DMFS observed be-
tween the two groups was not statistically significant. A final
difficulty was the lack of objective information in the dental
literature regarding diagnosis and assessment of the extent of
erosions. The criteria used in this investigation proved prac-
tical, and gave, it is believed, a reasonable assessment of the
lesions. Dental caries diagnosis was well-standardized through
the use of WHO criteria.

This investigation has clearly shown, in quantitative terms,
a higher prevalence of both erosions and dental caries in bu-
limic subjects, compared with matched controls. This confirms
the case reports such as those Hellstrom (1974, 1977) de-
scribed in the literature. No comparison with the results of
previous workers can be made with regard to either DMFS or
erosions, since none of the previous workers quantified their
findings.
The present study has highlighted the serious nature of bu-

limia through the high prevalence of erosions and dental caries
in bulimic patients. It is not possible to evaluate the cause of
the lesions based on the evidence collected in this study. In
our opinion, however, previous speculations on the ingestion
of high amounts of fermentable carbohydrates during the
bingeing phase of bulimia (Garfinkel and Garner, 1982), com-
bined with the decalcification effect of acidic vomitus during
the vomiting phase of the disease, as well as reduced salivary
flow (Toone and Lader, 1979) are reasonable.

Stege et al. (1982) have suggested that any patient with
moderate to severe dental erosion on the lingual surfaces of
the maxillary anterior teeth probably has been or is vomiting
on a regular basis. Evidence from our study supports this sug-
gestion, as do Jirvinen et al. (1988), who studied patients with
upper gastro-intestinal tract disorders; Roberts and Li (1987),
who examined anorexia nervosa and bulimia nervosa patients;
and Simmons and Thompson (1987), who investigated patients
with ethanol-induced emesis. Another cause of erosions is the

excessive intake of citric acid (Schaaf, 1984; Asher and Read,
1987).

Furthermore, we have shown that a high prevalence of ero-
sions on the buccal surfaces of maxillary canines and first
premolars, coupled with a low prevalence on the buccal sur-
faces of maxillary incisors, but a high prevalence on the palatal
surfaces of the same teeth, is highly suggestive of bulimia.
Further supporting evidence for the diagnosis is the finding in
this study that over 50% of bulimic subjects had erosions on
these teeth, and over 70% had erosions on the buccal surfaces
of the central incisor and canine. Moreover, more than 40%
of such patients showed erosions of some degree on the lingual
surfaces of the lower incisors.
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