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Pain and temporomandibular disorders 
in patients with eating disorders 

Abstract: Orofacial pain and temporomandibular dysfunction may 
cause chronic facial pain, which may interfere with the emotional 
state and food intake of patients with eating disorders (ED), such as 
anorexia nervosa (AN) and bulimia nervosa (BN). Sixty-four patients 
were assigned to four groups: Group A (AN – restricting subtype): 07; 
Group B (AN – purging subtype ): 19; Group C (BN): 16; and Group D 
(control): 22. Complaints of pain are more prevalent in individuals with 
eating disorders (p<0.004). There are differences between the presence 
of myofascial pain and the number of hospitalizations (p = 0.046) and 
the presence of sore throat (p=0.05). There was a higher prevalence of 
masticatory myofascial pain and complaints of pain in other parts of 
the body in ED patients; however, there was no difference between 
ED subgroups. There was no difference in the number of self-induced 
vomiting between ED patients with and without myofascial pain.

Keywords: Feeding and Eating Disorders; Facial Pain; 
Temporomandibular Joint Disorders; Anorexia Nervosa; Bulimia Nervosa.

Introduction

Eating disorders (EDs) are a group or psychiatric disorders that have 
severe consequences for the body, and anorexia nervosa (AN) and bulimia 
nervosa (BN) stand out as the main EDs.1

AN has a prevalence of 0.5% and is characterized by deliberate weight 
loss through extremely strict diets in pursuit of thinness,2,3,4,5,6,7 and the result 
varies from spontaneous recovery to an oscillating course to death.8 Weight 
loss can occur through restricted diets only (anorexia nervosa – restricting 
subtype) or through the association of diet with purging methods (anorexia 
nervosa – purging subtype), such as self-induced vomiting and use of 
medications (diuretics, appetite suppressants, laxatives), diet, and physical 
exercise.5,6,7 BN, in turn, has a prevalence of 1% and is characterized by large 
food intake accompanied by feelings of loss of control and inappropriate 
compensatory methods for weight control, such as self-induced vomiting, 
use of medications (diuretics, appetite suppressants, laxatives), diet, and 
physical exercise.2,3,4,7 The pathogenesis of ED is multifactorial, involving 
psychological, biological, and sociocultural factors.8,9 Malnutrition produces 
endocrine and metabolic changes and alters bodily functions, causing 
hematologic, skeletal, neuropsychiatric, gastrointestinal, dermatological, 
metabolic, and dental changes.8 
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Food intake and general well-being are key factors for 
a better prognosis of ED patients. The recognition of the 
oral status of ED patients is critical, since the symptoms 
of oral diseases can inform about the progression of this 
psychiatric illness as well as about the patient’s general 
health.10,11 Dentists can contribute to the diagnosis of 
ED because they are probably one of the first health 
professionals to have contact with this group of patients.11,12 

It is also known that oral status can be greatly 
affected by the behavior of the patient and by 
physiological changes to the orofacial region, which 
vary from salivary imbalance to damage to the 
musculoskeletal system and to the presence of pain. 
The oral status of these patients can affect them 
emotionally, making eating even more difficult and 
further compromising their nutritional status.  

EDs and their correlation with chronic orofacial 
pain and temporomandibular disorders (TMD) have 
been described in recent studies, whose findings 
indicate a high prevalence of signs and symptoms of 
TMDs11,13 and of chronic facial pain.14 Also, another study 
showed an important correlation between complaints 
of pain and depression in ED patients.14 Therefore, ED 
patients generally constitute a complex group that often 
requires dental care.10,15,16 In addition, dentists have 
limited clinical experience with these patients and lack 
sufficient knowledge of the correlation between ED and 
oral health.16 In our orofacial pain group,  ED patients 
frequently seek dental care because of orofacial pain. 

Therefore, the purpose of this study was to 
determine the prevalence of facial pain and of 
pain in other regions of the body as well as the 
prevalence of masticatory pain based on the RDC/
TMD questionnaire of ED patients followed up at a 
psychiatric hospital. Based on this information, it is 
possible to devise multidisciplinary strategies for 
regular dental evaluation of these patients and for 
a more effective orofacial pain control.

Methodology

This was a cross-sectional study. The clinical 
evaluation was performed at the outpatient clinic of the 
Dental Clinic of the Institute of Psychiatry of the Hospital 
das Clínicas, affiliated with the Faculty of Medicine of 
the University of São Paulo. All patients were subjected 

to a standardized clinical protocol applied by only one 
trained dentist specialized in orofacial pain and ED. 

The study included male and female ED patients older 
than 18 years who agreed to participate in the research and 
who met the clinical criteria and who were being treated at 
the Eating Disorders Program of the Institute of Psychiatry 
(AMBULIM). All patients had been diagnosed with ED 
and other comorbidities by specialized psychiatrists of the 
Eating Disorders Program of the Institute of Psychiatry 
(AMBULIM) using the DSM-V and ICD 10. 

Sixty-four patients were assigned to four groups 
according to their psychiatric diagnosis: Group A 
(anorexia nervosa – restricting subtype): 7 patients; Group 
B (anorexia nervosa – purging subtype): 19 patients; 
Group C (bulimia nervosa): 16 patients; and Group D 
(control group): 22 patients. Group D was randomized 
and consisted of individuals without a diagnosis of 
psychiatric disorders and whose age and social status 
were the same as those of groups A, B, and C. None of 
the control patients was on medication. Groups B and 
C, which were composed of patients who engaged in 
purging, were divided into subgroups according to 
the number of self-induced vomiting episodes per day.

ED and control patients were excluded if they were 
being treated for chronic grinding or clenching of the 
teeth and/or had orofacial pain, temporomandibular 
dysfunction, maxillary neoplasm, or infection. 

The clinical protocol consisted of:
a. Standardized assessment by the Orofacial Pain 

Team of Hospital das Clínicas, affiliated with 
the Faculty of Medicine of the University of São 
Paulo (EDOF-HC):17 interview and systematic 
evaluation of cervical, cranial, facial, dental, and 
other oral structures for obtaining the following 
information: A) main complaint; B) general 
characteristics of the pain (location, intensity, 
quality, duration, periodicity, worsening, and 
improvement factors); C) clinical history of the 
patient, including comorbidities, medication in 
use, headache, and complaints of pain in other 
regions of the body; D) physical examination of 
the cervical, cranial, facial, and intraoral regions; 
and E) panoramic radiography of the face.

b. The Portuguese Validated Version of the Research 
Diagnostic Criteria for Temporomandibular 
Disorders (RDC/TMD) questionnaire.18,19
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c. The medical records of the patients. 
d. Diagnosis of tooth erosion according to clinical 

evaluation of tooth surfaces.20 
e. The research project was approved by the 

Medical School Ethics Committee (Hospital das 
Clínicas, Universidade de São Paulo, process 
number 435.656) and all patients signed an 
informed consent form.

Statistical analysis 
Categorical variables were presented descriptively 

in tables containing absolute (n) and relative (%) 
frequencies. The association between these variables 
and the groups (A, B, C, and D) were evaluated by the 
likelihood test. The variables with normal distribution 
were presented with mean and standard deviation 
using analysis of variance (ANOVA). Those variables 
without normal distribution were subjected to the 
Kruskal-Wallis test. In case of statistical significance, 
Dunn’s test was used to determine the differences 
between the groups.21 The variables with p<0.10 were 
included in the multiple logistic regression model for 
evaluation of the predictors of myofascial pain. In all 
statistical calculations, the level of significance was 
set at p ≤0.05 The data were stored and evaluated 
using SPSS (Statistical Package for Social Sciences) 
version 18 (SPSS, Inc., Chicago, IL, USA).

Results

Demographic and general characteristics are shown 
in Table 1. There were no significant differences in age 
between the groups (p = 0.062). There were differences in 
educational level (p = 0.007) and in inactive work status 
(p = 0.009). There were no gender differences (84.5% of 
the patients were women and 15.5% were men) (p = 0.300) 
and no differences in marital status (p = 2.272).

Nearly one third of the total ED sample (28.5%) 
was away from work, either receiving government 
sickness allowance (INSS) or on medical leave. 
There was a significant difference with the control 
group (p = 0.009).

There were differences between groups A, B, and C 
regarding the duration of ED in years (p < 0.001), but 
no differences regarding psychiatric comorbidities, 
use of medication, and use of illicit drugs (Table 2). 

There were significant differences (p = 0.001) in body 
mass index (BMI) between the groups, with the lowest 
mean prevalence among individuals in groups A and 
B (BMI = 18), and the highest mean among individuals 
in group C (BMI = 30). Group D showed values within 
normal limits (BMI = 22), according to WHO.

Groups B and C had more than one self-induced 
vomiting episode per day. This practice was absent 
in groups A and D. 

Table 1. Demographic and general characteristics (n = 64).
Variable Group A (n = 7) Group B (n = 19) Group C (n = 16) Group D (n = 22) P
Age (years) 37 (20–47) 33 (25–40) 33 (24–41) 26 (22–30) 0.062*
Sex (%)

Female 7 (100) 17 (89.5) 13 (81.3) 17 (77.3) 0.300**
Male 0 (0) 2 (10.5) 3 (18.8) 5 (22.7)  

Marital status (%)
Married 0 (0) 3 (15.8) 5 (31.3) 3 (13.6) 0.272**
Single 7 (100) 14 (73.7) 9 (56.3) 18 (81.8)  
Divorced 0 (0) 2 (10.5) 2 (12.5) 1 (4.5)  

Educational level (%)
Less than high school 0 (0) 1 (5.3) 1 (6.3) 0 (0) 0.007**
Completed high school 4 (57.1) 9 (47.4) 4 (25) 3 (13.6)  
Incomplete high school 0 (0) 0 (0) 2 (12.5) 0 (0)  
Completed university 0 (0) 3 (15.8) 6 (37.5) 9 (40.9)  
Incomplete university 3 (42.9) 5 (26.3) 1 (6.3) 6 (27.3)  
Graduate degree completed 0 (0) 1 (5.3) 2 (12.5) 4 (18,2,5)  
Inactive work 2 (28.6) 5 (26.3) 5 (31.3) 0 (0) 0.009**

Group A: Anorexia nervosa (restricting subtype); Group B: Anorexia nervosa (purging subtype); Group C:  Bulimia nervosa; Group D: Control; 
*Kruskal-Wallis test; **Likelihood test.
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Noncarious cervical lesions (NCCLs) were prevalent 
in 57% of ED patients, with significant differences 
when compared with group D (p = 0.03).

Complaints of pain in ED patients were as follows: 
facial pain 54.7% (n = 23); earache 50% (n = 21); sore 
throat 23.8% (n = 10); headache 52.3% (n = 22); burning 
in the mouth 26.2% (n = 11); pain in other regions of 
the body 45.23% (n = 19) (Table 3).

Although there was no statistical difference between 
groups A, B, and C, there were significant differences 
(p < 0.004) between these groups and group D, and 

complaints of pain were more prevalent in individuals 
with ED. Patients in group C (56.3%) were the ones with 
the most frequent complaints of facial pain, at sites such as 
the cheeks (jaws), sides of the head, in front of the ear, or 
in the ear in the last 4 weeks, followed by group B (52.6%).

Fifty-nine patients were assessed according to Axis 
I of the RDC/TMD questionnaire. In the diagnosis of 
temporomandibular disorders, the groups exhibited 
statistical differences regarding muscle disorders 
(p = 0.010) (Table 4) and other joint changes on the 
left side (p = 0.006). 

Table 2. General characteristics of ED patients (duration of disease, psychiatric comorbidities, use of medication, and use of illicit 
drugs) (n = 42).
Variable Group A (n = 7) Group B (n = 19) Group C (n = 16) P*
Duration (< 10 y) 4 (57%) 6 (31.5%) 5 (31.4%) < 0.001
Duration (10–20 y) 0 (0%) 6 (31.6%) 8 (50%)  
Duration (> 20 y) 3 (42.9%) 7 (36.8%) 3 (18.8%)  
Use of laxative 0 (0%) 4 (21.1%) 3 (18.8%) 0.241
Use of diuretics 0 (0%) 4 (21.1%) 1 (6.3%) 0.163
Depression 5 (71.4%) 4 (28.6%) 4 (25%) 0.088
Obsessive-compulsive disorder 1 (16.7%) 2 (14.3%) 0 (0%) 0.152
Borderline personality disorder 0 (0%) 3 (21.4%) 3 (20%) 0.637
Benzodiazepine dependence 0 (0%) 1 (50%) 1 (50%) 0.351
Rumination 3 (42.9%) 6 (31.6%) 8 (50%) 0.535
Alcoholism 0 (0%) 1 (5.3%) 2 (12.5%) 0.423
Smoking 1 (14.3%) 4 (21.1%) 5 (31.3%) 0.627
Illicit drugs 0 (0%) 2 (10.5%) 1 (6.3%) 0.510

Group A: Anorexia nervosa (restricting subtype); Group B: Anorexia nervosa (purging subtype); Group C:  Bulimia nervosa; y – year; *Likelihood test. 

Table 3. Complaints of pain according to the standardized EDOF-HC evaluation (n = 64).
Pain complaints Group A (n = 7) Group B (n = 19) Group C (n = 16) Group D (n = 22) P*
Face 5 (71.4%) 9 (47.4%) 9 (56.3%) 2 (9.1%) 0.001
Ear 4 (57.1%) 8 (44.4%) 9 (56.3%) 1 (4.54%) 0.001
Throat 0 (0%) 3 (15.8%) 7 (43.8%) 3 (13.6%) 0.036
Head 5 (71.4%) 8 (44.4%) 9 (56.3%) 1 (4.54%) 0.002
Burning in the mouth 0 (0%) 8 (42.1%) 3 (18.8%) 0 (0%) 0.005
Other regions of  the body 5 (71.4%) 7 (38.8%) 7 (43.8%) 1 (4.54%) 0.003

Group A: Anorexia nervosa (restricting subtype); Group B: Anorexia nervosa (purging subtype); Group C:  Bulimia nervosa; Group D: Control; 
*Likelihood test

Table 4. Distribution of groups per diagnosis of myofascial pain according to Axis I of the RDC/TMD questionnaire (n = 59)*.

RDC/TMD Axis I –Diagnosis Group A (n = 7) Group B (n = 16) Group C (n = 14) Group D (n = 22) P**

Muscle disorders      

Myofascial pain 2 (28.6%) 3 (18.8%) 6 (42.9%) 2 (9.1%) 0.010

Myofascial pain with limited opening 0 (0%) 3 (18.8%) 3 (21.4%) 0 (0%)  

Group A: Anorexia nervosa (restricting subtype); Group B: Anorexia nervosa (purging subtype); Group C:  Bulimia nervosa; Group D: Control; 
*Five patients did not answer this part of the questionnaire; **Likelihood test
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There were differences in the presence of 
myofascial pain according to marital status when 
only ED patients were analyzed as to the presence 
or not of myofascial pain (RDC/TMD questionnaire, 
Axis I), as shown in Table 5. There were no differences 
in age, sex, and educational level.

Table 6 shows differences in the presence of 
myofascial pain and the number of hospitalizations 
(p = 0.046) and in the presence of sore throat (p = 0.05).

There was no difference between myofascial pain 
and duration of ED in years (p = 0.425) (Table 6).

The groups did not differ as to the presence of 
myofascial pain in terms of DMF index (p = 0.579).

According to the RDC/TMD questionnaire (Axis II), 
patients in groups A, B, and C showed no differences 

in depressive symptoms (p = 0.097), although major 
depression was more prevalent in group B (88.20%) and 
physical symptoms including and excluding the presence 
of “pain” exhibited p values of 0.509 and 0.693, respectively. 
However, these diagnoses were absent in group D, thus 
differing  statistically from the other groups (p < 0.001). 

Axis II of the RDC/TMD questionnaire shows that 
73.5% of the patients who presented myofascial pain in 
Axis I showed low disability, ranging from low to high 
intensity, while 26.2% had high disability, ranging from 
moderate to severe. The results are outlined in Table 7.

Table 5. Comparison between ED groups with and without 
myofascial pain in relation to demographic and general 
characteristics (n = 37).

Demographic and general 
characteristics

Myofascial pain
P

No (n = 20) Yes (n = 7)
Age (years) 29 (24-41) 34 (30-43) 0.437*
Sex 1.000**

Female 18 (90%) 15 (88.2%)  
Male 2 (10%) 2 (11.8%)  

Marital status 0.021***
Married 2 (10%) 6 (35.3%)  
Single 18 (90%) 9 (52.9%)  
Divorced 0 (0%) 2 (11.8%)  
Educational level 0.589***

Less than high school 1 (10%) 1 (5.9%)  
Completed high school 9 (40%) 6 (35.3%)  
Incomplete high school 2 (10%) 0 (0%)  
Completed university 4 (20%) 5 (29.4%)  
Incomplete university 4 (20%) 3 (17.6%)  
Graduate degree completed 0 (0%) 2 (11.8%)  

*Mann-Whitney test; ** Fisher’s exact test; **Likelihood test.

Table 6. Comparison between ED groups with and without 
myofascial pain in relation to the number of vomiting episodes, 
hospitalization, ED duration, NCCL, and sore throat (n = 37).

Clinical features
Myofascial pain

P
No (n = 20) Yes (n = 17)

Self-induced vomiting 14 (70%) 14 (82.4%) 0.462*
It has been hospitalized 16 (80%) 12 (70.6%) 0.703*
Number of hospitalizations 0.046**

0 4 (20%) 5 (29.4%)  
1 3 (15%) 5 (29.4%)  
2 4 (20%) 5 (29.4%)  
3 3 (15%) 0 (0%)  
4 1 (5%) 0 (0%)  
5 0 (0%) 2 (11.8%)  
6 3 (15%) 0 (0%)  
7 1 (5%) 0 (0%)  
20 1 (5%) 0 (0%)  

Rumination 8 (40%) 6 (35.3%) 0.769***
Duration (< 10 y) 10 (50%) 4 (23.5%)  
Duration (10-20 y) 4 (20%) 7 (41.1%) 0.425**
Duration (> 20 y) 6 (30%) 6 (35.3%)  
NCCL 11 (55%) 11 (68.8%) 0.400
Sore throat 2 (10%) 7 (41.2%) 0.050
BMI 20.1±4.3 23.4±8.6 0.268

NCCL: Noncarious cervical lesions; BMI: Body mass index; y: year;  
*Fisher’s exact test; *Likelihood test; *** Chi-square test.

Table 7. Classification of ED groups according to the degree of chronic pain, disability, and intensity by the RDC/TMD questionnaire 
(Axis II) (n = 39**).
Chronic pain grade Group A (n = 7) Group B (n = 17) Group C (n = 15) P***
Grade 0* 5 (71.4%) 9 (52.9%) 6 (40%) 0.292
Low disability  

Grade I – Low intensity 0 (0%) 1 (5.9%) 5 (33.3%)
Grade II – High intensity 2 (28.6%) 4 (23.5%) 2 (13.3%)  

High disability
Grade III – Moderately limiting 0 (0%) 2 (11.8%) 1 (6.7%)  
Grade IV – Severely limiting 0 (0%) 1 (5.9%) 1 (6.7%)  

Group A: Anorexia nervosa (restricting subtype); Group B: Anorexia nervosa (purging subtype); Group C:  Bulimia nervosa; *Grade 0 includes 
ED patients without myofascial pain according to the RDC/TMD questionnaire;  ***Likelihood test
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Discussion

The results of this study show a high prevalence of 
masticatory myofascial pain and complaints of chronic 
facial pain among ED patients, as previously described 
by many articles.11,13,14,22 However, in this study, we 
classified these patients according to their specific 
psychiatric diagnosis and we also evaluated them for 
the presence of pain in other regions of the body or 
in specific areas of the head, not just the face. There 
was also a high prevalence of complaints of pain in 
the ear, throat, mouth, head, and other regions of the 
body. It is possible that the different pain complaints 
found in our sample correlate with the diagnosis of 
myofascial pain (RDC/TMD). Muscle pain is often 
diffuse and results in central sensitization that may 
be persistent and may have multifactorial causes; in 
addition, the trigeminal system presents a complex 
network of neural interconnections, and craniofacial 
pain often has a diffuse pain pattern.23,24,25 The 
complaints of burning in the mouth and headache 
require a specific approach that was not within the 
scope of the present study.

When only ED patients with and without 
myofascial pain were compared, there was a 
correlation between myofascial pain and marital 
status (more singles in the pain-free group), number 
of hospitalizations (patients with myofascial pain 
had fewer hospitalizations, p = 0.046), and sore 
throat (p = 0.050). However, the explanation for these 
correlations is not clear. We can speculate that as time 
passes by the patient’s clinical status worsens and 
his/her attention changes, or that at the beginning 
of the disease, the musculoskeletal system is more 
seriously affected and that it ends up adapting over 
time. The correlation with sore throat captures 
our attention because it can have multiple causes, 
especially in ED patients. Reduction in salivary 
flow could hinder swallowing and cause increased 
activity of the infrahyoid muscles and also of the 
digastric muscle. Clinically speaking, this could be 
a good indicator of this correlation, although future 
studies are necessary to clarify this association and 
its clinical relevance. There was no correlation of 
myofascial pain with NCCL, BMI, and self-induced 
vomiting. The latter is another interesting finding, as 

it is of relevance among chronic or healthy patients, 
but not among ED patients.

All of these data bring the issue of chronic pain 
in ED patients into focus, since the presence of pain 
in other parts of the body may increase the risk for 
TMD or orofacial pain, as suggested by OPPERA.26,27

Accordi ng to Axis I I  of  the RDC/TMD 
questionnaire, there was a significant difference in 
the presence of signs and symptoms of depression 
and non-specific symptoms among ED patients 
when compared to the control group, although there 
were no differences among ED subgroups. While it 
is demonstrated that these conditions do not cause 
disability or serious limitations on activities (p = 0.292), 
inactive work status is more prevalent among ED 
patients (p = 0.009). Patients with chronic pain have 
more complaints of depression and of other mood 
disorders.22,25,28 In our study, 30.9% of ED patients 
presented depression as comorbidity, according to 
the psychiatric diagnosis. This percentage is lower 
than that found in Axis II; however, it is important 
to point out that the questionnaire is a research tool 
and, therefore, it only points out signs and symptoms 
of a disease and does not make the clinical diagnosis. 
This is the likely reason for the difference in the 
percentage values.

Some limitations of this study are the small size 
of ED groups and the cross-sectional design, which 
captures cases at the time of evaluation. On the other 
hand, this study presented a very complex sample 
of ED patients. Almost one third of the patients had 
more than five years of illness, several hospitalizations, 
psychiatric comorbidities, and need for continued 
psychiatric and medical treatment. Thus, the important 
points were the use of the RDC/TMD questionnaire for 
diagnosis, since this instrument has good sensitivity 
and specificity,29 allowed assigning ED patients to three 
subgroups to investigate their possible correlation with 
TMD and complaints of facial pain, and evaluated 
pain complaints in other regions of the body.

From a clinical point of view, it is important 
to introduce measures that contribute to a deeper 
understanding of the patient’s needs and to define 
more precisely which treatments are most suitable for 
each patient. It is important to remember that in any 
therapeutic decision, in addition to the suggestions of 
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the professional team involved, the patient’s opinion is 
also essential.30 And he or she should receive technical 
explanations, based on available evidence, to make 
his/her decision. Given all the factors that lead to 
chronic facial pain and other dental complaints, it is 
important for dentists to consider all the characteristics 
in different subtypes of ED so that dental treatment 
may be more specific. At the same time, participation 
of the dentist in a multidisciplinary team for the 
treatment of ED is important. 

In conclusion, according to the methodology 
used in this study, there was a higher prevalence 
of masticatory myofascial pain and complaints of 
pain, not only in the orofacial regions but also in 
other parts of the body, in patients with ED when 
compared to healthy individuals; however, there was 
no difference between ED (AN – restricting subtype, 
AN – purging subtype, and BN) subgroups. Patients 
may experience TMD and ED without any correlation 
between the two, although one may aggravate the 

other. Depression was a common comorbidity for these 
patients and there was no difference in the number of 
self-induced vomiting episodes between ED patients 
with and without myofascial pain. There is a need 
for further studies to better explain the relationship 
between these two clinical entities. 
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