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ARTICLE

Association of bruxism and anxiety symptoms 
among military firefighters with frequent 
episodic tension type headache and 
temporomandibular disorders
Associação de bruxismo e sintomas de ansiedade em bombeiros militares com cefaleia 
do tipo tensional episódica frequente e desordens temporomandibulares.

Bianca de Araújo WAGNER1, Pedro Ferreira MOREIRA FILHO2,3, Vagner Gonçalves BERNARDO4,5

Studies have indicated that the activities of military fire-

fighters have direct correlations with occupational stress, 
high risk of back injuries, dangerous working conditions, 
complaints of anxiety and irregular work shifts1,2,3.
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ABSTRACT

Objective: To assess the presence of bruxism and anxiety among military firefighters with frequent episodic tension-type headache and 

painful temporomandibular disorders (TMDs). Methods: The sample consisted of 162 individuals aged 18 to 55 years divided into four 

groups. Headache was diagnosed in accordance with the International Classification of Headache Disorders-III. The Research Diagnostic 

Criteria for Temporomandibular Disorders questionnaire was used to classify TMDs and awake bruxism; sleep bruxism was diagnosed 

in accordance with the International Classification of Sleep Disorders-3; and anxiety was classified using the Beck Anxiety Inventory. In 

statistical models, a significance level of 95% was used. The chi-square test was used to assess anxiety. Results: Associations were found 

among frequent episodic tension-type headache, painful TMDs, awake bruxism and anxiety (p < 0.0005). Sleep bruxism was not a risk factor 

(p = 0.119) except when associated with awake bruxism (p = 0.011). Conclusion: Anxiety and awake bruxism were independent risk factors 

for developing frequent episodic tension-type headache associated with painful TMDs; only awake bruxism was a risk factor for frequent 

episodic tension-type headache with non-painful TMDs.

Keywords: Tension-type headache; temporomandibular joint disorders; bruxism; anxiety.

RESUMO

Objetivo: Avaliar a presença de bruxismo e sintomas de ansiedade entre bombeiros militares com cefaleia do tipo tensional episódica 

frequente (CTTEF) e desordens temporomandibulares Dolorosas (DTMs). Métodos: A amostra foi composta por 162 indivíduos com idade 

entre 18 e 55 anos divididos em quatro grupos. A CTTEF foi diagnosticada de acordo com o ICHD-III. O RDC / TMD foi usado para classificar 

as DTMs e o bruxismo acordado; o bruxismo do sono foi diagnosticado de acordo com o ICSD-3; e a ansiedade foi classificada usando o 

Inventário de Ansiedade de Beck. Nos modelos estatísticos, utilizou-se um nível de significância de 95%. O teste Qui-quadrado avaliou a 

ansiedade. Resultados: Associações foram encontradas entre CTTEF, DTMs dolorosas, bruxismo diurno e ansiedade (p < 0,0005). O bruxismo 

do sono não foi fator de risco (p = 0,119), mas quando associado à atividade diurna (p = 0,011). Conclusão: Ansiedade e bruxismo diurno 

foram fatores de risco independentes para o desenvolvimento de CTTEF associado a DTMs dolorosas. Apenas o bruxismo diurno foi fator de 

risco para CTTEF com DTMs não dolorosas.

Palavras-chave: Cefaleia do tipo tensional; Desordens da articulação temporomandibular; bruxismo; ansiedade.
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The exact mechanisms of tension-type headache are 
unknown. Peripheral pain mechanisms are most likely to play 
a role in frequent episodic tension-type headache. Increased 
pericranial tenderness recorded by manual palpation is the 

most significant abnormal finding in patients with tension-
type headache4.

Tension-type headaches have been poorly studied and 
perhaps neglected in relation to other primary headaches5 

because of the low demand for care at study centers for head-

ache treatment. However, when these are seen in association 
with temporomandibular disorders (TMDs), the demand for 
treatment in orofacial pain centers is significant and, often, 
the overlapping of symptoms makes diagnosis difficult6.

Symptoms of anxiety have been correlated with the pres-

ence of headaches7,8,9, TMDs9,10,11 and awake bruxism12.
According to the American Academy of Orofacial Pain, 

TMDs are defined as a set of disorders involving the masti-
catory muscles, temporomandibular joint (TMJ) and associ-
ated structures13.

The etiology of TMDs is considered to be multifactorial 
and their natural course remains unclear. It is believed that 
there are risk factors that contribute towards their onset 
or towards perpetuation of the pain13. One of these factors 
is sleep bruxism, which is defined as repetitive jaw-muscle 
activity characterized by clenching or grinding of the teeth 

and/or by bracing or thrusting of the mandible14.
Bruxism is a condition of great interest for researchers 

and clinicians in the fields of dentistry and medicine. It has 
two circadian manifestations, i.e. it can occur either during 
sleep or during wakefulness15. However, it can also be mani-
fested during both of these periods15,16.

Awake bruxism is defined as unawareness of jaw clench-

ing. Its prevalence is reported to be 20% among the adult 
population. The physiology and pathology of awake bruxism 
is unknown, although stress and anxiety are considered to 
be risk factors. During sleep, awareness of tooth grinding (as 
noted by a sleep partner or family members) is reported by 

8% of the population17.
It has been found that sleep bruxism alone does not 

increase the risk of having any primary headache, but 
when associated with TMDs the odds of having chronic 
migraine, episodic migraine, or episodic tension-type 

headache are significantly increased18. However, there 
is still much controversy between studies attempting to 

assess the association between individuals with TMD 
complaints and sleep bruxism19.

Some studies have shown that individuals with mastica-

tory muscle pain have greater frequencies of high and low 

intensity daytime episodes of headaches20. The presence of 
primary headache was associated with complaints of myo-

fascial pain, dental contacts (more frequent and intense) and 

muscle tension21.
Headache is also a frequent complaint among patients 

with TMDs18,19,20,21,22.

Pericranial myofascial nociception is probably important 
in relation to the pathophysiology of frequent episodic ten-

sion-type headache, whereas sensitization of central noci-

ceptive pathways seems to be responsible for conversion of 

episodic headache to chronic tension-type headache22.
The objective of the present study was to assess the self-

reported presence of bruxism and anxiety symptoms among 

military firefighters with and without frequent episodic ten-

sion-type headache and TMDs, compared with controls.

Participants

This study was approved by the Ethics Committee for 
Research on Human Beings of the Medical School of the 
Fluminense Federal University, and the approval was filed 
under number #1341316.

The study was conducted within the Military Firefighters’ 
Department of the State of Rio de Janeiro, from December 1, 
2015 to April 26, 2016.

The sample was made up through spontaneous demand 
from firefighters who sought treatment at the Orofacial Pain 
Clinic at the General Command Headquarters of the Military 
Fire Brigade of the State of Rio de Janeiro. In total, 162 indi-
viduals participated in this study. Each of the individuals who 
took part in the survey read and signed a free and informed 
consent statement. There was no external financing source 
for this study.

METHODS

A total of 285 individuals between the ages of 18 and 
55 years were examined and 125 were excluded through 

the following criteria: loss of more than two posterior teeth, 

except third molars (n = 11); presence of a total or partial 
prosthesis (n = 24); presence of toothache or neuropathic 
pain (n = 3); continuous treatment of psychiatric disorders, 
major rheumatological or neurological or chronic pain syn-

drome (n = 31); presence of other headaches (n = 42); diagno-

sis or signs and symptoms compatible with other sleep dis-

orders (n = 5); and the impossibility of regular monitoring by 
their presence at all assessment visits (n = 9).

A standardized protocol test was applied to all patients 

equally by a single experienced and trained dentist using the 

following diagnostic tools: anamnesis, medical and dental 

history and physical examination in accordance with stan-

dardized clinical records. Through this, the main complaint, 
pain characteristics (location, intensity, quality, duration, 

worsening period, mitigating factors and aggravating fac-

tors), the presence of headache and pain in other parts of the 

body and the patient’s medical history were detailed.
The evaluation of frequent episodic tension-type head-

ache was performed by a single neurologist through a 

questionnaire containing objective questions that were 
in line with the diagnostic criteria established through the 
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International Classification of Headache Disorders, third edi-
tion (beta version)4.

The individuals diagnosed with frequent episodic ten-

sion-type headache presented with the following: at least 

10 episodes of headache per month, occurring on 1–14 days 
of each month, on average for more than three months; typ-

ically being a bilateral presentation; qualitatively described 

as a pressing or tightening feeling, of mild to moderate 

intensity; and lasting for periods of minutes to days. The 
pain did not worsen with routine physical activity and was 

not associated with nausea, but photophobia or phonopho-

bia could be present4.
The Research Diagnostic Criteria for Temporomandibular 

Disorders (RDC/TMD) system23, Portuguese version24, was 

applied only once to classify TMDs. The RDC/TMD is a 
standardized system that can be used to classify the most 

common subtypes of TMD through a questionnaire and a 
physical examination. Based on Axis I of the RDC/TMD, 
the patients were classified into three groups: group I (mus-

cle disorders); group 2 (disc displacements); and group 

3 (arthralgia, arthritis and arthrosis). Subsequently, the 
patients were reassigned into two other classifications: 
individuals with complaints of painful TMDs (compris-

ing the patients in group I, with TMDs caused by myofas-

cial pain with or without limited opening; and/or those in 

group 3, with TMJ arthralgia and/or osteoarthritis); and 
individuals without complaints of painful TMDs (compris-

ing only the patients with a group 2 diagnosis, i.e. disc dis-

placement with or without reduction or absence of TMDs). 
During an evaluation on masticatory muscle sensitivity, the 
patients confirmed that the pain caused in this evaluation 
was similar to the pain that they had reported.25 The mas-

seter and temporal muscles and the joint capsules were 
examined manually to assess sensitivity. A standard pres-

sure of 1 kg was applied to the extra-oral muscles and 0.5 kg 
to the joints.23 The examiner was calibrated by means of a 
digital electronic scale. This balance was set to zero and a 
digital pressure of 1 kg was applied to its plate. The indi-
viduals who reported having sensitivity in their masticatory 

muscles and joint capsules with intensity of at least 3 over 
the last month were considered to have painful TMDs.

Assessment of sleep bruxism

The diagnosis of sleep bruxism was made in two stages: 
application of a questionnaire and a physical examina-

tion. The questionnaire for sleep bruxism was based on the 
International Classification of Sleep Disorders, third edition26 

and included three questions about the presence or absence 

of transient morning jaw muscle pain or fatigue, temporal 
headache and jaw-locking upon awakening.

This assessment consisted of systematic evaluation of 
signs and symptoms of sleep bruxism in terms of the following:

• Frequency of days of self-reported sleep bruxism, which 
was evaluated through five possible choices: (0) none of the 

time; (1) < 1 night per month; (2) 1–3 nights per month; 

(3) 1–3 nights per week; (4) 4–7 nights per week27.
• Assessment of abnormal tooth wear, which was 

observed through an ordinal scale of five points. The incisor, 
canine and last molar present in the fourth dental quadrant 

were inspected. Tooth wear was classified on a tooth-by-
tooth basis using an ordinal scale of five points28.

It was considered that patients probably had sleep brux-

ism when it was self-reported on more than four nights a 

week and, in addition, these patients presented with: 1) inci-
dence of abnormal tooth wear; or 2) incidence of transient 

morning jaw muscle pain or fatigue.
 For a diagnosis of probable sleep bruxism14 to be made, it 

would need to be impossible to explain the jaw muscle activ-

ity in terms of any other current sleep disorder, medical or 

neurological disorder, medication use, substance use disor-

der, or use of selective serotonin reuptake inhibitors29.

Assessment of awake bruxism

The Brazilian Portuguese translation of the RDC/TMD23,24 

questionnaire was also used in ascertaining possible diag-

noses of awake bruxism. Individuals received the diagno-

sis of self-reported awake bruxism if they answered “yes” to 
RDC/TMD question 15d: “During the day, do you grind your 
teeth or clench your jaw?” Presence of daytime clenching was 
taken to be a positive response.

Assessment of anxiety symptoms

Anxiety symptoms were assessed using the Beck 
Anxiety Inventory30. This instrument features 21 items 
that somatically, emotionally and cognitively reflect these 

symptoms. It is used to measure the severity of an indi-
vidual’s anxiety. The instrument consists of a self-report 
questionnaire with 21 multiple-choice questions about 

how the individual has felt over the last week, expressed 
in terms of common anxiety symptoms. Each symptom 
item has four possible response options, as follows, with 

the corresponding scores: not at all (0); mildly but it didn’t 
bother me much (1); moderately, and it wasn’t pleasant at 
times (2); and severely, and it bothered me a lot (3). The 
values for each item are summed to produce a total score 

for all 21 symptoms that can range from 0 to 63 points, and 

higher values mean higher levels of anxiety symptoms. A 
mean score of 16–25 points was considered to represent 

moderate anxiety, i.e. a level of anxiety for which the need 
for treatment was indicated.

For statistical analysis, the SPSS statistics package for 
Windows (version 20.0, IBM Corp., Armonk, NY, USA) was 
used. A logistic regression model was used to calculate odds 
ratios as a relative measurement of risk. Descriptive statis-

tics and frequency counts were used to characterize the sam-

ple. Tests were considered statistically significant when the 
p-value was < 0.05.
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RESULTS

In total, 162 individuals participated in this study. Their 
median age was 38 years (IQR: 16 years); 86 patients were 
females (53.1%) and 76 were males (46.9%).

Four groups were formed and are shown in Table 1. The 
first group comprised patients with frequent episodic ten-

sion-type headache and with non-painful TMDs (G1, n = 18); 
the second group comprised patients without frequent epi-

sodic tension-type headache or painful TMDs (pain-free con-

trols, n = 72); the third group included patients with frequent 
episodic tension-type headache and with painful TMDs 
(n = 63) and the fourth group comprised patients without 
frequent episodic tension-type headache and with painful 

TMDs (n = 9).
The reference value considered to cause damage to the 

probable sleep bruxism activity was the presence of self-

reports with a frequency of 4–7 days per week (Table 1).
The median age at diagnosis was not different com-

paring all groups tested (independent-samples Kruskal-
Wallis test, p = 0.102). In addition, sex, educational level 
and presence of sleep bruxism were not associated with 

specific groups (χ2 test, p > 0.05). However, the presence of 

sleep bruxism + awake bruxism and abnormal tooth wear 
were significantly associated with specific groups. Group 
4 consisted of only nine individuals and, for this reason; 
it was not taken into account for the remaining analy-

sis. Awake bruxism was quite common among headache 
patients (Table 2) and anxiety levels ranging from moder-

ate to severe were found in patients from the third group 

(Tables 1 and 3).
Logistic regression analysis showed that independent 

risk factors for developing frequent episodic tension-type 
associated with painful TMDs were moderate/severe anx-

iety levels and awake bruxism (Table 4). However, only 
awake bruxism was an independent risk factor for devel-
oping frequent episodic tension-type headache with non-

painful TMDs.
The Figure shows the distribution of the presence of self-

reports of sleep bruxism, awake bruxism and both sleep 
bruxism + awake bruxism between the groups. Awake brux-

ism was correlated with women complaining of headache. 
Sleep bruxism in females was higher in group 3 and, in males, 

we observed that the control group had more reports of sleep 

bruxism. The presence of awake bruxism + sleep bruxism was 
correlated with women in group 3.

Table 1. Demographic characteristics of the groups (n = 162).

Variable Category G1 (n = 18) G2 (n = 72) G3 (n = 63) G4 (n = 9) c2

Sex
Male 7 38 25 6

p = 0.241
Female 11 34 38 3

Age

18-45 16 59 45 6

p = 0.45846-50 1 10 10 2

51-55 1 3 8 1

Educational level
Undergraduate 10 31 39 7

p = 0.068
High school 8 41 24 2

Sleep bruxism 
Present 1 8 15 2

p = 0.119
Absent 17 64 48 7

Awake bruxism 
Present 11 6 33 9

 p < 0.0005
Absent 7 66 30 0

Sleep bruxism and Awake bruxism
Present 1 4 15 2

p = 0.011
Absent 17 68 48 7

Frequency of days of self-reported 
sleep bruxism

0 4 28 18 0

p = 0.002

1 4 21 11 1

2 5 14 15 3

3 4 1 4 3

4 1 8 15 2

Abnormal tooth wear

0 2 27 15 0

p = 0.001

1 13 35 29 6

2 3 4 19 1

3 0 5 0 2

4 0 1 0 0

Beck Anxiety Inventory* 
 0–15 18 71 47 7

 p < 0.0005
 16–31 0 1 16 2

G1: individuals with frequent episodic tension-type headache and with non-painful TMDs; G2: control group; G3: with frequent episodic tension-type headache 
and with painful TMDs; G4: without frequent episodic tension-type headache and with painful TMDs.
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Table 2. Evaluation of the presence of self-reported sleep bruxism, awake bruxism and both of these together in the groups.

Groups Presence of AB n (%) OR (95% CI)

G2 6 (8.3%)  0.03 (0.01 - 0.15; p < 0.0005)

G1 11 (61.1%) 4.87 (1.69 - 14.01; p = 0.003)

G3 33 (52.4%) 2.18 (1.01 - 4.73; p = 0.049)

  Presence of SB n (%) OR (95% CI)

G2  8 (11.1%) (0 – 1.8 x 1030; p = 0.999)

G1 1 (5.5%) (0 – 1.8 x 1030; p = 0.999)

G3 15 (23.8%) (0 – 1.8 x 1030; p = 0.999)

  Presence of AB + SB n (%) OR (95% CI)

G2 4 (5.5%) (0 – 1.8 x 1030; p = 0.999)

G1 1 (5.5%) (0 – 1.8 x 1030; p = 0.999)

G3 15 (23.8%) (0 – 1.8 x 1030; p = 0.999)

AB: awake bruxism; SB: sleep bruxism; CI: confidence interval; OR: odds ratio; G1: individuals with frequent episodic tension-type headache and with non-painful 
TMDs; G2: control group; G3: with frequent episodic tension-type headache and with painful TMDs.

Table 4. Logistic regression analysis.

Variable Category
G1 G3

OR (95% CI) p-value OR (95% CI) p-value

Beck Anxiety Inventory Moderate/severe (16–31) - - 7.61 (2.02 – 26.67) 0.003

Awake bruxism Present 3.14 (1.15 – 8.62) 0.026 2.11 (1.02 – 4.33) 0.043
G1, individuals with frequent episodic tension-type headache and with non-painful TMDs; G3, with frequent episodic tension-type headache and with painful TMDs.

Table 3. Evaluation of the presence of anxiety symptoms among the groups (n = 162).

Anxiety levels G1 n (%) G2 n (%) G3 n (%) G4 n (%)

Minimal  14 (77.8%) 57 (79.1%) 21 (33.3%) 5 (55.5%)

Mild  4 (22.2%) 14 (19.5%) 26 (41.3%) 2 (22.3%)

Moderate 0 1 (1.4%) 14 (22.2%) 1 (11.1%)

Severe 0 0 2 (3.2%) 1 (11.1%)

Total 18 (100%) 72 (100%) 63 (100%) 9 (100%)

G1: individuals with frequent episodic tension-type headache and with non-painful TMDs; G2: control group; G3: with frequent episodic tension-type headache 
and with painful TMDs; G4: without frequent episodic tension-type headache and with painful TMDs.

Figure. Distribution of the presence of self reports of sleep bruxism (SB), awake bruxism (AB) and both (SB + AB) between the groups.
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DISCUSSION

The largest number of diagnoses of sleep bruxism through 
self-reports and clinical examination occurred in group 

3 (Table 2). This group comprised individuals with com-

plaints of tension-type headache and painful TMDs (Table 1).
The results found that sleep bruxism as an isolated diag-

nosis without the presence of painful TMDs, did not present 
a risk of developing primary headache, as previously men-

tioned by another group of researchers18.
The highest dental wear scores were in the controls 

(group 2). Assessing tooth wear requires some comments. 
The age group is an important factor because there is natural 
physiological wear. The presence of a diet rich in acidic foods 
and beverages should be taken into consideration. Then the 
dental wear factor should be observed in the construction of 

a diagnosis within the patient’s medical history.
In studying sleep bruxism, it is very important to report 

the individuals’ ages. The prevalence of sleep bruxism is high 
among young individuals and decreases after the age of 

50 years17. Groups 2 and 3 had mean ages that were compa-

rable with those of previous studies (Table 1).
Parafunctional habits such as clenching or grinding 

(bruxism) during the daytime and at night are considered to 

have a great impact on the etiopathogenesis of TMDs16.
There is much controversy surrounding studies that have 

attempted to assess the association between individuals with 

TMD complaints and sleep bruxism19. Studies in which poly-

somnographic examinations were used as the gold-standard 

diagnostic method have failed to demonstrate this associa-

tion19. However, studies conducted with larger samples with-

out polysomnography that used questionnaires and/or clini-

cal tests to diagnose the presence of possible or probable sleep 

bruxism have verified that an association between sleep brux-

ism and TMD exists. This was found especially when the con-

comitant presence of awake bruxism was observed16,18,19,20.
Although the evidence is currently inconclusive and does 

not provide information on the type of bruxism during sleep 

or during wakefulness, it is possible to suggest that bruxism 
may be associated with TMDs.19

The self-reported presence of awake bruxism was asso-

ciated with the groups comprising headache patients 

(Table 2). These results are concordant with those of other 
studies18,19,20,21,22 that found that awake bruxism occurred pre-

dominantly among women (in the case of frequent episodic 

tension-type headache, slight predominance5) with a mean 

age range of 30 to 40 years, with complaints of headache and 
muscle pain.

Some studies6,18,19,20,21,22 have found that the interactions 

between primary headaches and the presence of TMD 
symptoms were greater when pain in the masticatory mus-

cles was present.
However, in our study, only awake bruxism was an inde-

pendent risk factor for developing frequent episodic tension-
type headache with non-painful TMDs (Table 4).

Increased frequency of both high and low-intensity diur-

nal tightening episodes was correlated with masticatory 

muscle pain. Clinicians need to recognize that the frequency 
and intensity of daytime clenching are noticeably greater 

among individuals with masticatory muscle pain. With this 
knowledge, it will be possible to better tailor treatments20.

Self-reported bruxism activity (i.e. situations in which 
individuals agreed that they ground their teeth) was related 

to the presence of frequent episodic tension-type headache 

and painful TMDs (Table 2).
Analysis on subjective anxiety symptoms showed that 

there was an association between group 3 and symptoms of 

moderate and severe levels of anxiety. In addition, the symp-

toms of anxiety were correlated with the presence of head-

aches7,8,9, TMDs9,10,11 and awake bruxism12.
Anxiety complaints are common in the general popula-

tion and especially in studies conducted among military fire-

fighters1,2,3. However, in group 2, comprising firefighters with-

out any complaint of pain, this association was not found.
The present study had some limitations. The sample 

consisted of patients who sought treatment for TMDs and 
the results are not representative of the general population. 
Laboratory sleep assessment is required to establish a defini-
tive diagnosis of sleep bruxism, but for large samples this 

would be expensive and inaccessible. On the other hand, 
the methodology of the present study had some important 

strengths. Headache and TMDs were diagnosed and classi-
fied in accordance with the “gold standard” of the RDC/TMD23 

and International Classification of Headache Disorders-III4.
In conclusion, the study showed that both anxiety and 

awake bruxism were risk factors for the development of fre-

quent episodic tension-type headache associated with pain-

ful TMD. On the other hand, only awake bruxism was an 
independent risk factor for developing frequent episodic ten-

sion-type headache with non-painful TMDs.
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