
The impact of bulimia nervosa on oral health:  
A review of the literature
A. Rosten*1 and T. Newton1

surveyed a total of 24,124 people across 
14  different countries, average estimates for 
lifetime prevalence of bulimia nervosa are 1%.3 
The incidence of new cases of bulimia nervosa is 
reported to be at least 12 per 100,000 per year.4 
The mean age of onset of bulimia in the WHO 
mental health survey was found to be 20.6 years.3

There is very strong evidence for a disparity 
between the number of male sufferers of eating 
disorders and the number of female sufferers, 
with the former being far fewer. It is not clear 
whether this specifically relates to bulimia 
although it is likely that prevalence is similar 
in all eating disorder subtypes. However, 
there is some disagreement over the exact 
disparity. For example, the adult psychiatric 
morbidity survey in 2007 suggested that male 
sufferers made up to 25% of those with eating 
disorders.5 In contrast to this, statistics on 
admitted patients in 2012–13 showed that 
9.2% of those admitted to hospital with eating 
disorders are male.6 It is possible that women 
are more likely to be hospitalised as a result 
of their eating disorder, offering an explana-
tion for the discrepancy between these two 
statistics. Nonetheless, this latter statistic does 

Introduction

The Eating Disorders are a group of mental 
disorders that manifest themselves in chaotic 
or distorted eating due to the poor relationship 
that patients have with food and their body.1 
The three main types of eating disorders are 
anorexia nervosa (anorexia), bulimia nervosa 
(bulimia) and binge eating disorder.2 This 
review will focus primarily on bulimia nervosa. 
The diagnostic criteria for bulimia nervosa 
according to DSM V are outlined in Box 1.

Bulimia in the literature

Prevalence of bulimia nervosa
According to the World Health Organisation 
(WHO) World Mental Health Surveys, which 

Eating disorders are a potentially life-threatening group of mental disorders, which affect a patient’s relationship with food 

and their body. This manifests itself through chaotic and disordered eating habits. One such eating disorder is bulimia 

nervosa, which has a lifetime prevalence of 1%. While there is consensus that bulimic behaviour directly causes dental 

erosion due to vomiting and acidic food choices, there is less clear evidence for a direct link between bulimia nervosa 

and dental caries, although there does still appear to be an association. Reduced salivary flow rate is a common feature 

among bulimics, but this is often due to anti-depressant medication rather than dietary habits or vomiting, and the effects 

are largely limited to unstimulated whole salivary flow rate and don’t affect stimulated whole salivary flow rate. Parotid 

enlargement is present in a number of cases but this tends to be a minority. Further research is required given the limitations 

of current studies, especially gender imbalances among the populations studied and a lack of clear focus on bulimia nervosa.

support previous research that the lifetime 
prevalence of bulimia is 1.1% among women 
and 0.1% among men.7

Relevance of bulimia to oral health
In order to identify relevant articles for this 
review, the MEDLINE database was searched 
from 1993 to present. This gave the most recent 
25  years of studies, which the authors felt 
would focus on the most up-to-date informa-
tion while incorporating findings from studies 
before the search period. The following search 
terms were used:
1. Bulimia/or bulimia nervosa which yielded 

8,159 results
2. Oral which yielded 565,317 results
3. Dent* which yielded 503,330 results
4. 2 or 3 which yielded 998,702 results
5. 1  and 4 which yielded 298 results. 

Abstracts for the 298 results from the  
literature search were reviewed and relevant 
manuscripts were identified. Only studies 
that collected empirical data on oral health 
were included. The following review is based 
primarily on the findings of ten papers. Table 1 
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Bulimia nervosa is a psychological disorder which 
has serious implications for oral health.

Points out that, given the relatively high prevalence 
of this disorder among young people, dental 
practitioners are likely to encounter individuals with 
bulimia nervosa.

Discusses the likely oral manifestations of the 
disorder, which will enable the practitioner to plan 
comprehensive treatment.

In brief
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summarises the findings of the studies identi-
fied in the search.

The symptoms of poor oral health that 
occur most commonly among vomiting 
bulimics are dental erosion, dental caries 
and reduced salivary secretions that lead to 
xerostomia.8 The dietary choices of many 
bulimics, whether they are vomiting or 
non-vomiting type, will also have an effect 
on oral health. For example, it is well docu-
mented that binge eating often involves highly 
sugary foods which may increase dental 
caries.9 Furthermore, many bulimics drink 
acidic sports drinks during physical activity 
which can lead to dental erosion.1

The fact that bulimia can have such 
far-reaching effects on the oral cavity puts oral 
health care professionals in a prime position 
to screen for bulimics early on10,11 and, thus, 
makes it crucial to add bulimia and its oral 
signs to the dental curriculum.12

Reduced salivary flow rate
Saliva plays an essential role in maintenance 
of oral health, and reduced salivary flow 
can result in a clinically significant oral 
imbalance. Reduced salivary flow rate is a 
common symptom of bulimia (see Table 1). 
There are a number of explanations for this in 
addition to vomiting, including dehydration 
due to excessive exercise,13 and xerostomia 
due to medication such as anti-depressants.14 
Six of the ten included studies provided 
information about salivary flow rate.9,14–18 In 
three studies9,14,15 the mean salivary flow rates 
were provided while in four studies9,16–18 the 
percentage of subjects with hyposalivation 
was reported.

Dynesen  et  al.14 conducted one of the 
principal studies to examine the salivary 
changes that occur in bulimia nervosa. 
In their study of 20 bulimics and 20 case 
controls, the bulimics had a significantly 

reduced unstimulated whole saliva (UWS) 
flow rate (p = 0.06) but no significant differ-
ence in stimulated whole saliva (SWS) flow 
rate (p = 0.168). Furthermore, they were able 
to demonstrate that medication played a large 
role in this difference. Nonetheless, there 
was still a difference between non-medicated 
bulimics and the control group, with the 
former displaying a mean UWS flow rate of 
0.23 ml/min and the latter a mean UWS flow 
rate of 0.29 ml/min, implying that dehydration 
resulting from self-induced vomiting is also 
likely to play a part.

There is increasing evidence for the role 
that pharmacotherapy might play in treating 
bulimia. According to NICE guidelines on 
treatment for bulimia: ‘Selective 5-hydroxy-
tryptamine reuptake inhibitors (SSRIs) (spe-
cifically fluoxetine) are the drugs of first choice 
for the treatment of bulimia nervosa in terms 
of acceptability, tolerability and reduction of 
symptoms’.19 Many of the published papers in 
this area do not specify how many bulimics are 
taking medication. However, in the few papers 
that do list this data, medication does appear 
to play a role. This can be clearly demonstrated 
by Dynessen et al.14 as discussed above (see 
Table 1 for exact figures). Given that SSRI’s can 
cause xerostomia, it is important for dentists to 
find out a patient’s medication history before 
treating them, in order to be aware of potential 
reasons behind certain dental problems, such 
as caries and erosion.

An individual with lower salivary flow rates 
is less protected against dental erosion than 
someone with higher flow rates as a result, in 
part, of the neutralising effect of saliva,9 but 
also as a result of the contribution of saliva to 
the acquired pellicle, which acts as a diffusion 
barrier against acid erosion.20 Patients with a 
salivary flow rate of ≤1 ml/min are five times 
more likely to develop dental erosions than 
those with higher flow rates.21

Dental erosion
Dental erosion is defined as, ‘the irrevers-
ible loss of dental hard tissues by a chemical 
process (acid attack) not involving bacteria’.22 
The acids can be of both extrinsic and intrinsic 
origin. Extrinsic acids are essentially those 
from the diet, such as fruit juices and car-
bonated drinks, while intrinsic acids include 
those from gastro-oesophageal reflux disease 
and voluntary vomiting as seen in bulimia 
nervosa.23 Nine of the ten studies included 
findings on dental erosion.9,14–18,24–26

Dental erosion is a frequent oral finding 
among bulimics.27 Johansson et al.18 reported 
that patients who self-induced vomiting were 
5.5 times more likely to experience dental 
erosion than healthy controls. This is most 
likely due to the fact that gastric acid, which 
has a mean pH of 2.9, affects tooth surfaces 
severely,9,28 as it is far below the critical pH of 
5.5, generally considered necessary to dissolve 
dental enamel.29,30 Uhlen et al.26 showed that, 
irrespective of the duration of self-induced 
vomiting, lesions, be they enamel or dentine 
lesions, were found predominantly on palatal 
surfaces of bulimics (46%) followed by occlusal 
surfaces (36.6%) and buccal surfaces (21.8%). 
However, the distribution is slightly different if 
just analysing the lesions into dentine. In this 
case, severe lesions appear more frequently 
on the occlusal surfaces of the lower first 
molars followed by palatal surfaces of anterior 
incisors.26 A similar pattern is found for erosion 
of a non-bulimic origin.13 The authors also 
demonstrated that the duration of self-induced 
vomiting was directly correlated to the number 
of lesions present on the palatal surfaces of the 
front teeth and the lateral segments.26

The primary factor leading to erosion 
among bulimics is frequent vomiting,9 but 
extrinsic acid effects due to bulimic’s food 
choices also have an impact on dental erosion. 
Rytomaa et al. demonstrated that bulimics were 
more likely to consume herb tea, soft drinks 
and apple vinegar than healthy controls.9 These 
types of drinks have been shown to cause dental 
erosion in a number of studies.31,32 Carbonated 
drinks were also frequently consumed, often 
to decrease the reflex stimulus for hunger.33 
In a study of 20 bulimics compared with 20 
controls, 13 of the bulimics drank fizzy drinks 
more than four times a week, compared with 
only four of the controls.14 A study looking at 
aetiological risk factors linked to tooth wear in 
14-year-old children concluded that tooth wear 
is likely to be linked to frequent consumption 
of carbonated beverages.32 Many bulimics 

1. Recurrent episodes of binge eating. An episode of binge eating is characterised by both of the following:

ii.  Eating in a discrete period of time (for example, within any 2 hour period) an amount of food that is  
definitely larger than what most individuals would eat in a similar period of time under similar circumstances

ii.  A sense of lack of control over eating during the episode (for example, a feeling that one cannot stop 
eating or control what or how much one is eating)

2. Recurrent inappropriate compensatory behaviours in order to prevent weight gain, such as self-induced 
vomiting; misuse of laxative; diuretics, or other medications; fasting; or excessive exercise

3. The binge eating and inappropriate compensatory behaviours both occur, on average, at least once a week 
for 3 months

4. Self-evaluation is unduly influenced by body shape and weight

5. The disturbance does not occur exclusively during episodes of anorexia nervosa

Box 1  Diagnostic criteria for bulimia nervosa2

GENERAL

534 BRITISH DENTAL JOURNAL  |  VOLUME 223  NO. 7  |  OCTOBER 13 2017

Official
 
journal

 
of

 
the

 
British

 
Dental

 
Association.



also frequently consumed acidic sports drinks 
during exercise,1 which further increases the 
risk of erosion.

Despite most of the studies reviewed here 
demonstrating a clear link between bulimia 
and dental erosion (see Table 1), it must be 
noted that within these individual studies, 
not all bulimics demonstrated this pattern.9,16 
There can be a number of explanations for 
these discrepancies, although it is difficult to 
know exactly which one applies, due to the 
number of extraneous factors. One explana-
tion could be that some bulimics are aware that 
refraining from brushing their teeth immedi-
ately after self-induced vomiting reduces the 
risk of erosion,16 while others do not adhere 
to this recommendation. Alternatively, host 
factors, such as differences in salivary flow 
rates, could affect an individual’s susceptibility 
to dental erosion.

Parotid enlargement
Self-induced vomiting may result in enlarged 
salivary glands, particularly the parotid 
glands.14 Parotid gland enlargement among 
bulimics was reported in five studies.14,15,17,18,34 
Prevalence estimates ranged between 0 and 
80% of bulimia sufferers, but never in control 
subjects. However, this finding must be 
treated with caution, given the relatively few 
studies, and a total patient cohort evaluated 
of only 53 bulimics.

Price  et  al.35 used MRI and palpation to 
demonstrate changes in the size of parotid 
glands in five purging bulimic in-patients 
who subsequently stopped vomiting. Two 
patients showed a decrease of 25.6% and 
18.5% in parotid gland volume between the 
first MRI, two weeks after being admitted, 
and the second MRI, two months later after 
a period of vomiting cessation. Furthermore, 
the palpation at the second check showed 
reduction in parotid enlargement for three of 
the five patients. This data backs up the cor-
relation, although it is not overwhelming 
evidence due to the small number of partici-
pants and the small time period between the 
two scans meaning long-term gland changes 
were not examined.35

Although commonly associated with 
vomiting, the precise causes of enlarged 
parotid glands among bulimics are unclear.36 
However, there is much agreement that its 
effect is to cause a reduced salivary flow 
rate.14,36 It is important to note, however, 
that significant vomiting behaviour can 
still be present even if salivary glands are 

not enlarged.35 Therefore, it is crucial that 
clinicians understand that a lack of parotid 
enlargement does not preclude bulimia.

Dental caries
Seven of the ten analysed studies included data 
on dental caries,9,15–18,25,34 with the majority 
opting to use DMFT to score their findings. 
Data concerning the relationship between 
bulimia nervosa and caries experience are 
equivocal.15 Vomiting may have an effect on 
the risk of caries, both directly and as a result 
of reduced salivary flow rate. In addition, the 
food choices made by bulimics during a binge, 
which are largely carbohydrate based, will 
increase caries risk. During binges, bulimics 
will often eat food that they deny themselves 
under normal circumstances.37 This tends to 
involve high energy and sugary foods.9 The 
Australian National Dietary Survey of Adults 
released data reporting that bulimics consume 
21% more carbohydrates than the national 
average.38 Dietary carbohydrates are required 
for the carious process to occur. Thus, a binge, 
often consisting of a high-sugar diet, is likely to 
provide the cariogenic microbes with a source 
of nourishment39 and will, thus, stimulate the 
carious process.

In the studies reviewed, not all bulimics 
display a higher DMFT/S than controls.15,18 
While there could be a number of explanations 
for this, including better oral hygiene than 
controls, there is some evidence to suggest that 
S. mutans are unable to metabolise below pH 
values of 4.2 and, due to the lower oral pH as a 
result of vomiting, bulimics may demonstrate 
lower caries incidence.40 Furthermore, high fat 
foods eaten during binges may be protective 
against caries.41,42

There are many studies, however, that 
contradict this finding, and show that most 
bulimics display higher caries levels, not 
lower.16,21,25 In addition to the explanation of 
increased access to fermentable carbohydrate 
during binges, this could be explained by the 
finding that S. mutans are able to adapt and, 
thus, still remain active at a pH as low as 3.14, 
directly challenging the previous findings.43 
Young demonstrated that those suffering 
from eating disorders have much higher than 
normal counts of S. mutans and a much higher 
caries frequency.44 Ohrn et  al.,16 who also 
demonstrated higher levels of S. mutans and 
DMFS among bulimics, support these results. 
However, neither of these latter two papers 
discusses the reasons behind the disparity 
in S. mutans count between eating disorder 

sufferers and controls. Given both papers 
were studying eating disorders in general and 
not just bulimia, one cannot assume that this 
disparity is due to the effects of vomiting.

Despite evidence to suggest higher and lower 
levels of S. mutans among bulimics, there are 
contradictory findings that suggest that there 
is, in fact, no difference between bulimics and 
controls. For example, Touyz et al. found no 
difference in S.  mutans levels between the 
anorexic, bulimic and control groups. This 
study also concluded that there was no sig-
nificant difference in the DMFT between the 
three groups.15 One could, therefore, use this 
study to argue that levels of S. mutans plays 
an important role in caries risk as, when levels 
of the bacteria are normal, DMFT levels are 
also normal.

To conclude, vomiting may indirectly cause 
increased risk of caries due to reduced salivary 
flow rate, and may also directly increase the 
risk due to higher levels of S.mutans. However, 
the fact that some studies have not found a 
difference in DMFT between bulimics and 
control groups means this conclusion needs 
to be treated with caution and further research 
is required, with specific focus on bulimic 
patients to isolate the effects of vomiting. It 
would also be useful to analyse oral hygiene 
behaviours between bulimic and control 
groups to identify if this could play a role in 
differences in DMFT, or lack thereof.

Oral-health-related behaviours
While the majority of the dietary differences 
between bulimics and controls tend to have 
a negative impact on the oral cavity, chewing 
gum activity, which is often increased in those 
with eating disorders, might have a protective 
effect on the oral cavity. In a case control 
study of 79 patients with eating disorders 
(EDs) compared to 48 patients without, the 
prevalence of intensive gum chewing (more 
than 3  hours/day) among those with EDs 
involving vomiting was 77.1% vs 17.9% of 
the control group (p  <0.01).24 While the 
study doesn’t differentiate between vomiting 
bulimics and vomiting patients with other 
types of EDs, given bulimia is the main eating 
disorder type associated with vomiting, it is 
highly likely these statistics correlate with the 
bulimic population. Furthermore, the study 
does not demonstrate whether chewing gum 
was the cause of vomiting (unlikely) or as a 
response to it (more likely). Nevertheless, there 
is evidence to suggest that salivary flow can be 
increased by chewing gum due to mastication. 

GENERAL

BRITISH DENTAL JOURNAL  |  VOLUME 223  NO. 7  |  OCTOBER 13 2017 535

Official
 
journal

 
of

 
the

 
British

 
Dental

 
Association.



 Table 1  Characteristics of empirical studies into oral manifestations of bulimia nervosa (1993–2017)

Authors Study Design Sample size

Findings

Caries Mean salivary flow rate (ml/min) Tooth erosion

(Touyz et al. 
1993)15

Case control

Sex and age 
matched

30 with ED 
and 15 control

AN DMFT = 4.4, 
BN DMFT = 3.9, 
Control DMFT = 5.2
(p = N/S)

AN= 0.7 ml/min, BN= 1.0 ml/min  
Controls = 0.9 ml/min
(p = N/S)

AN = 1.0% of examined surfaces were eroded
BN = 6.1% of examined surfaces were eroded
Controls = 0.0% of examined surfaces were eroded
(p = N/G)

(Rytomaa 
et al. 1998)9

Case control

Sex, age and 
education-matched

35 with BN 
and 105 
controls

BN DMFS = 23.6 
Control DMFS = 20.8
(p=N/S)

BN SWS = 1.9 ml/min and  
UWS = 0.3 ml/min
Control SWS = 1.6 ml/min and  
UWS = 0.4 ml/min

BN UWS <0.2 ml/min = 31% 
Control = 8%
(p <0.05)

63% with BN
11% control
(p <0.01)

(Ohrn et al. 
1999)16

Case control

Age matched

81 with 
ED and 52 
controls

ED DMFS = 15.3 
Control DMFS = 10.8
(p <0.01)

ED UWS <0.1 ml/min = 27% and SWS 
<0.7 ml/min = 12%
Control UWS <0.1 ml/min = 2% and 
SWS <0.7 ml/min = 6%
(UWS: p <0.001)

52% of ED patients had grade 2 erosion on incisal/
occlusal surfaces vs. 23% of  healthy subjects
21% of ED patients had grade 1 erosion on 
lingual/palatal surfaces vs. 19% of  
healthy subjects 
(p <0.001)

(Oliva et al. 
2008)17 Case series 17 with ED

AN DMFT = 7.57 
BN DMFT = 7.30
(p = N/A)

BN UWS ≤0.1 ml/min = 50% and SWS 
≤ 0.5 l/min = 30%
AN UWS ≤0.1 ml/min = 0% and SWS 
≤0.5 l/min = 0%
(p = N/A)

70% with BN had dental erosions from vomiting 
vs. 14% with AN
(p = N/A)

(Emodi-Per-
lman et al. 
2008)24

Case control

Sex and age 
matched

79 with 
ED and 48 
controls

N/A N/A

Dentinal erosions amongst ED patients in 26.3% 
of maxillary anterior teeth and 21.3% of posterior 
teeth. 
Dentinal erosions in control group = 0
(p <0.01)

(Dynesen 
et al. 2008)14

Case control

Sex and age 
matched

20 with 
BN and 20 
controls

N/A

BN UWS = 0.16 ml/min and SWS = 
0.83
Control UWS = 0.29 ml/min and SWS 
= 1.06
(UWS: p = 0.06)
(SWS: p = 0.168)

Tooth erosion mean score was significantly higher 
amongst those with BN than controls 
(p = 0.019)

(Johansson 
et al. 2012)18

Case control

Sex and age 
matched

54 with 
ED and 54 
controls

ED DMFS = median 
of 6 
Control DMFS = 
median of 6
(p = N/G)

BN UWS ≤ 0.1 ml/min = 39% and SWS 
≤0.7 ml/min = 11%
Control UWS ≤0.1 ml/min = 21% and 
SWS ≤0.7 ml/min = 6%
(UWS: p = 0.04)
(SWS: p >0.05) 

Grade 3/4 tooth erosion = 36% of ED group
11% control group
(p = 0.005)

(Hermont 
et al. 2013)25 Case control

20 with risk 
of BN and 80 
without

Risk group DC = 80% 
Non-risk group DC = 
51.3%
(p = 0.024)

N/A Risk group = 45%  
Non-risk group = 8.8%

(Jugale et al. 
2014)34 Case control

50 with 
suspected 
ED and 67 
without

Suspected ED group 
DC = 78% 
Non-suspected ED 
group DC = 55.2% 
(p = 0.004)

N/A N/A

(Uhlen et al. 
2014)26 Case series

66 patients 
who 
self-induced 
vomiting

N/A N/A 69.7%
(p = N/A)

AN, anorexia nervosa; BN, bulimia nervosa; DC, dental caries; DMFS, decayed, missing and filled surfaces; DMFT, decayed, missing and filled teeth; ED, eating disorder; EDNOS, eating disorder  
not otherwise specified; N/A, not applicable; N/G, not given; N/S, not significant; TE, tooth erosion; SIV, self induced vomiting; SWS, stimulated whole saliva; UWS, unstimulated whole saliva
Note: DMFS and DMFT refer to mean values unless otherwise specified
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Data on participants

Comments
Parotid gland 
enlargement present Frequency of SIV Age (mean) Duration 

of Illness Gender Origin

AN = 1.0% of examined surfaces 
were eroded 
BN = 6.1% of examined surfaces 
were eroded
Controls = 0.0% of examined 
surfaces were eroded
(p = N/G)

N/A
Anorexics = 20.1 years, 
Bulimics = 19.1 years, 
Controls = 22.1 years

N/A Female N/A 15 with AN and 15 with BN

N/A
25 bulimics = daily
8 bulimics = weekly
2 bulimics = never

Bulimics = 25.3 years
Controls = 25.7 years

5.5 ± 4.3 
years Female Finland

N/A

6 patients = every month 
but not every week
21 patients = regularly 
every week but not daily
26 patients = once or 
more daily 

ED = median 25 years
Controls = median 24 
years

N/A

79 women and 
2 men with ED’s 
48 women 
and 4 men as 
controls

Sweden

3 with AN, 
7 with AN and BN, 
46 with BN and 25 
with EDNOS

AN = 4 patients
BN = 8 patients
(p = N/A)

N/A 20.12 years N/A Female Spain 7 with AN and 10 with BN

N/A

43 patients vomited daily 
for the past 6 months and 
36 didn’t report frequent 
vomiting

ED = 23.46 years
Controls = 24.58 years N/A Female Israel

29 with BN, 24 with AN, 
16 with EDNOS, and 10 with 
mixed diagnosis

BN = 2 patients
Control = 0 participants 
(p = N/G)

10 bulimics = <1/day
4 bulimics = once a day
3 bulimics = several times 
a day

Bulimics = 23.8 years
Controls = 23.1 years N/A Female Denmark

AN = 1 patient
BN = 4 patients
EDNOS = 12 patients
32 % of ED patients and 0 controls
(p = 0.001)

N/A 21.5 years

Mean = 
4.4 years 
Range = 
0.3-35 
years

4 male and 50 
female Sweden

14 with AN, 8 with BN and 
32 with EDNOS

Almost half of the patients 
(25) reported that they had 
self-induced vomiting and 32 
patients reported binge eating

N/A N/A 16.1 years N/A Female Brazil
Study was only for those with 
risk factors of bulimia, not 
actually official diagnosis

Suspected = 0 participants
Unsuspected = 0 participants
(p = N/G)

N/A 21.9 years N/A Female India Study didn’t differentiate 
between anorexia and bulimia

N/A Range = 2-210 times/week 27.7 years

Mean = 
10.6 years
Range = 
3-32 years

3 male and 
63 female Norway
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Records identified through 
database searching

(n = 298)

Additional records identified 
through other sources

(n = 0)

Records after duplicates removed
(n = 298)

Records screened
(n = 298)

Records excluded
(n = 288 )

Full-text articles 
assessed for eligibility

(n = 10)

Full-text articles 
excluded, with reasons

(n = 0)

Studies included 
in qualitative synthesis

(n = 10)

Studies included in 
quantitative synthesis 

(meta-analysis)
(n = 0)

Fig. 1  PRISMA flowchart identifying papers located through search

The salivary flow can elevate plaque pH due 
to increased concentration of bicarbonate 
and improved acid-buffering capacity, thus 
having a protective effect on the oral cavity. 
However, this effect is only the case if sucrose-
free chewing gum is used.45 The studies that 
mention increased chewing gum frequency 
among bulimics don’t mention whether the 
gum is sugar free or not and, thus, one can’t 
automatically assume that there is a protective 
effect. Further questioning of the patients 
would be required to ascertain this. This might 
be a useful area to explore in future studies.

Critique of research

Eight out of the ten studies identified for this 
review adopted a case control methodol-
ogy14–16,18,21,24,25,34 with five of the eight being sex 
and age matched.9,14,15,18,24 Case controls allow 
researchers to explore the association between 
aspects of oral disease and the presence of 

bulimia nervosa. They are also useful where 
cases are relatively rare, since the use of 
matching with controls allows researchers to 
rule out the effect of other variables on the 
outcome of interest. Despite this, they do not 
provide information on the long-term impact 
of a condition – this would be better deter-
mined by longitudinal study designs. Such a 
design is recommended for future research.

Although half the studies are age- and gen-
der-matched controlled,9,14,15,18,24 more conclu-
sive evidence might be produced if more of 
the studies matched for other potential con-
founding variables, such as height and weight, 
which could affect things such as parotid gland 
size for example, irrespective of eating disorder 
effects. Rytomaa et al.9 also made sure that par-
ticipants were education matched. It would be 
useful for this to have been the case in more 
studies, as well as variables such as socio-eco-
nomic status and ethnicity, which can both 
have their own impact on oral health, again 

irrespective of eating disordered behaviour. 
One way of eliminating this problem would 
be to adopt the technique carried out by 
Rytomaa et  al., in which there was a ratio 
of 3:1 controls:bulimics.9 This increases the 
accuracy of the statistical tests and enhances 
the validity of the results by reducing the 
number of variables between the controls and 
bulimics. This accuracy and validity would be 
increased even further if a higher ratio was 
used, although this is obviously much more 
expensive and time-consuming. Despite the 
fact that this technique was not widely adopted, 
on the whole one could still see overall trends 
between the ten papers, indicating that the lack 
of these additional controls didn’t impact the 
data to the degree that one would not be able 
to establish clear links between bulimia and 
oral health.

There was a lack of diagnostic homogene-
ity. Only two of the studies9,14 focused solely 
on bulimia. The other eight also discussed 
the effects of other eating disorders and, 
therefore, results will be distorted by results 
unrelated to bulimic behaviour. Nonetheless, 
two of these eight studies specifically discussed 
individual results for those with bulimia as 
separate to the other eating disorders,15,17 and 
a further study focused on bulimia in relation 
to parotid gland enlargement, even if not the 
other effects.18 Thus, results from these studies 
can be conclusive with regards to bulimia, 
even though other eating disorders are inves-
tigated. Another of the eight studies focused 
solely on those who self-induced vomiting.26 
While this can also include anorexics and 
people with eating disorders not otherwise 
specified (EDNOS), the impact of vomiting, 
which is a defining feature of bulimia can still 
be successfully studied. The biggest problem 
are the two studies that don’t differentiate 
findings between bulimics, anorexics and 
EDNOS16,24 and the other two that only study 
those deemed to be at risk of or suspected to 
have eating disorders, rather than officially 
diagnosed.25,34 The findings from these studies 
must be treated with caution, as they could 
be as a result of eating disorder elements not 
relevant to bulimia, such as starvation or low 
weight, as evident in anorexia.

While the majority of bulimia sufferers are 
women, at least 10% are men. This is clearly a 
minority, but it is still a significant enough pro-
portion to warrant studies into men. Despite 
this, only three of the studies actually include 
men16,18,26 and, even then, the men represent 
less than 10% of the sample size. Therefore, 
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more studies into the effects of bulimia on oral 
health in the male population are required, as 
findings might be different and it can’t simply 
be assumed that results for the female popu-
lation can be translated into results for the 
male population.

As specified in DSM V, in order to obtain a 
diagnosis of bulimia, compensatory methods 
post-binge need to be present.2 All of the 
studies in Table 1 and most of the other liter-
ature focus on vomiting bulimics. However, it 
is important to be aware that not all bulimics 
will vomit as a compensatory method. Some 
will use laxatives, some will fast and some will 
over-exercise. It is highly likely that each of 
these compensatory methods could have their 
own effect on the oral cavity as separate to the 
effects of vomiting. However, the research on 
this is very limited.

A final limitation is the method of collecting 
data on the behaviours of bulimic subjects. Most 
studies were self-reported, using questionnaires 
to ask bulimics about their eating disorder 
behaviour in order to ascertain things such as 
frequency of vomiting. It is commonly reported 
that bulimics feel ashamed of their behaviour 
and, as a result, while the anonymity of the 
study design encourages honesty, one has to 
bear in mind that the actual statistics for things 
like frequency of vomiting and bingeing may 
be higher than the bulimic patients admit to. It 
would be quite difficult, however, to produce a 
study design which avoided this problem as it is 
impossible to force patients to disclose informa-
tion they are not comfortable disclosing.

In summary, in addition to limitations of 
study design, lack of proportional gender 
representation, variable matching, sufficient 
bulimic-specific studies and symptom-specific 
studies, combined with problems associated 
with self-reporting, limit the conclusions that 
can be drawn from the current literature. This 
leaves scope for further research in this area 
in the future.

Conclusion

This review has demonstrated that dental 
erosion, parotid enlargement, reduced salivary 
flow rate and dental caries are common oral 
manifestations in patients with bulimia. While 
a lot of the literature focuses on the effects of 
vomiting, this review has shown that binge 
eating and other dietary habits, as well as 
anti-depressant medication, can also have an 
effect on a bulimics oral health. Dental health 

practitioners are often the first to spot signs 
of bulimia, and, as such, the findings in this 
review emphasise the importance of incorpo-
rating bulimia signs and symptoms into the 
dental curriculum. Dentists are in a prime 
position to advise bulimic patients to limit their 
intake of acidic food and drink, and to advise 
them on optimal oral hygiene post-vomiting, 
such as rinsing the mouth with water, chewing 
gum and avoiding brushing teeth immediately 
afterwards. These should all help limit the 
damaging oral effects that unmanaged bulimia 
can eventually lead to. Research in this area 
is limited in both quantity and quality and, 
given the prevalence of the problem, more high 
quality research is urgently required.
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