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Abstract

Introduction: Bruxism is an oral pnenomenon described as a
parafunctional activity involving nocturnal and/or diurnal tooth
clenching and/or grinding which may cause teeth wearing, fatigue,
pain in the muscles and temporomandibular joints and limitations
in mandibular movements. Objective: To classify bruxers in four
different subgroups. Material and methods: Evaluation of 162
individuals presenting temporomandibular disorders (TMDs) referred
consecutively over a period of six years. Chief complaint, history of
signs/symptoms and clinical examination were used to gather data.
Individuals were classified as TMDs if they were seeking active
treatment for the following complaints: pain in the masticatory
muscles and/or temporomandibular joints (TMdJs), difficulties to
perform normal jaw movements, tenderness to palpation of muscle
and joints, joint noises and. Patients were classified as mild,
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moderate, severe and extreme bruxers if they presented 3 to 5, 6 to
10, 11 to 15 or 16 to 25 signs and symptoms of bruxing behavior,
respectively. Data was submitted to Chi-square for independence
and Fisher’s exact test (p < 0.05). Results: Frequencies of 16.1%,
29.6%, 31.5% and 22.8% of mild, moderate, severe and extreme
bruxing behavior were found in this study. Moderate and severe
bruxing behavior occurred more frequently than mild and extreme
bruxing behavior (p < 0.0001). Conclusion: The four groups of
bruxers occurred more or less frequently in this study and mild
and extreme bruxing behavior demonstrated the lowest frequencies
of such behavior.

Introduction

Reported oral jaw habits in the masticatory system
include grinding and clenching the teeth, tongue, cheek
and nail biting, excessive talking, smoking, jutting
the jaw forward, unilateral chewing, placing objects
into the mouth, gum chewing, using some musical
instruments and other less known oral jaw habits
[15]. Bruxism is the term used with the connotation
of grinding and clenching the teeth at night and/or
during the day. It has been described frequently as
an unconscious oral behavior [15], and a significant
concomitant factor of periodontal tissue lesions [7]
and severe tooth wear [20]. Bruxism has also been
described as a behavior characterized by involuntary
jaw movements manifested as clenching and/or
grinding or applying pressure on the teeth [9].

There is an accepted opinion among researchers
about the importance of parafunctional habits
in the etiology of TMDs (Temporomandibular
disorders). Mechanisms through which an intense
parafunctional activity causes some pathological
effects on the temporomandibular joints (TMdJs)
and other anatomic structures have not been
completely elucidated. It is of upmost importance to
understand the etiology and the presence of diverse
bruxing behavior subgroups as the behavior occurs
frequently in the general population and causes
mild, moderate or severe damage to the dentition
and supporting structures. Even though bruxing
behavior is a potential destructive oral jaw habit
causing tooth wear, damage on adjacent anatomic
structures, inflammation, gingival recession, muscle
and joint pains, headaches and muscle stiffness
in the face, head and neck, little is known about
bruxism subgroups [19].

Most signs and symptoms assisting the clinician
in diagnosing the behavior have been delineated in
previous studies [7, 19], describing more than 20
sign and symptoms concomitant of the behavior,

but such investigations did not classify neither
subgroups nor severities of the behavior. One study
[18] reported a case of severe bruxism in a child, but
researchers did not delineate the criteria for severe
bruxism. One investigation [2] reported that some
types of bruxism lead to the spread of inflammation
to the TMJ capsular ligament and the development
of fibrosis, but investigators did not describe the
characteristics of such types of bruxing behavior.

Another research [16] in TMDs individuals
described mild, moderate and severe subgroups of
bruxers and their relationship to the severity of TMJ
and muscle disorders. However, taking into account
that numerous signs and symptoms of bruxing
behavior do exist, it seems apparent that researchers
failed to describe an extreme or severest bruxing
behavior subgroup. Because there is a diversity of
signs and symptoms of bruxing behavior and many
of them can be used to form a scale of severity,
researchers contend that subgroups of individuals
presenting heavy [6], severe [16], recalcitrant and/or
frequent bruxism [8], however, a comprehensive scale
or degrees of severity does not exist. Thus, the goal
of this study is twofold: (1) introduce a method to
classify and describe four subgroups of bruxers; (2)
determine the frequency of mild, moderate, severe
and extreme bruxing behavior.

Material and methods

Sample selection and classification of
bruxers

One hundred sixty two individuals presenting
TMDs and bruxing behavior were referred
consecutively over a period of 6 years to UNIRG,
School of Dentistry, Division of Orofacial pain
and Occlusion, for assessment and treatment. The



evaluation charts of such individuals were filled
in a standardized way by one researcher (OFM)
specifically trained in the field of assessing TMDs
and bruxer individuals. Patients were classified as
presenting TMDs if they demonstrated at least three
of the following signs, symptoms or behaviors [16]:
complaint of pain in the masticatory muscles and/or
TMdJs, difficulties to perform normal jaw movements,
tenderness to palpation of joints/muscles, joint
noises, seeking active treatment for their complaints
and headaches of temporomandibular origin. The
inclusion criteria for TMDs individuals were: at least
two TMD signs and symptoms described previously,
seeking active treatment for such disorders, and
failure of previous modes of treatment. Exclusion
criteria were: presence of neurologic disturbances,
any disabling complaint and major psychological
and/or psychiatric disorders. Inclusion criteria for
bruxing behavior were the presence of at least 3
signs and/or symptoms of all those for bruxing
behavior described below, to be in good health
and seeking active treatment for bruxism/and or
TMDs. Exclusion criteria were the presence of
neurologic disorders including motor disturbances,
compromised mental or physical ability, major
psychiatric or psychological disorders and current
use of antipsychotic medication.

Because approximately 25 signs and symptoms
directly associated to bruxing behavior have been
identified and in a previous study the severe group
was that presenting 11 to 15 signs and symptoms
[16], we reasoned that a fourth group presenting
16 or more signs and symptoms would form the
severest or extreme group. We also reasoned that the
rationale of this classification would be validated in
future studies comparing clinical and psychological
data in these four subgroups of bruxers (mild,
moderate, severe and extreme). Thus, in this study,
the extreme or severest bruxing behavior subgroup
would be that exhibiting 16 to 25 signs or symptoms.
In theory, it is believed that this group is very
different from other subgroups regarding severity
of muscle and TMDs, presence of psychological
variables including anxiety, depression, somatization
and pain in other body sites. Mild, moderate, severe
and extreme bruxers were those presenting 3 to 5,
6 to 10, 11 to 15, 16 to 25 signs and symptoms,
respectively. In order to discuss the clinical and
psychological implications in severe and extreme
bruxers, the current literature on this subject will
be used. The whole list of signs and symptoms to
describe severity of bruxing has been developed
based on experts” descriptions according to the
literature and in a previous study on muscle and
TMJ signs and symptoms in bruxers [6, 8, 16]:
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1. Patient’s report of catching himself/herself
clenching the teeth during the day;

2. A report of masseter muscle fatigue during the
day;

3. Patient’s report of masseter muscle fatigue on
awakening in the morning;

4. Masseter muscle tension during the day;

5. Masseter muscle tension on awakening in the
morning;

6. Patient’s report of catching himself/herself
grinding or clenching at night;

7. A feeling of jaw locking on awakening at night;
8. Tooth wear, specifically on the anterior and
lower teeth on visual inspection;

9. Patient’s report of awakening with facial, headache
and or TMJ pain in the morning;

10. Patient’s report of awakening in the morning
with a feeling of pain/discomfort in the teeth;

11. A report of awakening in the morning with
a feeling of having slept with the jaws locked,
clenching;

12. Toothache on awakening in the morning, not
related with caries or a dental lesion;

13. Tooth sensitivity to cold;

14. Hypertrophy of the masseter muscle;

15. Recent history of fracturing teeth and/or
restorations;

16. Friends/relatives’ report of clenching or grinding
the teeth at night;

17. Cervical pain on awakening in the morning;
18. A feeling of body fatigue on awakening in the
morning;

19. Patient’s report of feeling tired or with a feeling
of daytime sleepiness;

20. Presence of cheek biting;

21. Presence of tongue biting or tongue
indentations;

22. Exostosis in the maxilla and or in the
mandible;

23. Tori in the maxilla and or mandible;

24. Difficulties to open the mouth on awakening
in the morning;

25. History of fracture, breaking or excessive damage
of an occlusal splint.

Determination of the frequency of each
bruxing behavior subgroup

The clinical value of this method is that by
using patients’ report and clinical observations
(tooth wear, cheek and tongue biting, maxillary
and/or mandibular tori and exostosis of the jaws),
it allows the examiner to obtain data on different
severities and frequencies of bruxing behavior as it
would not be practical to use sophisticated methods
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when assessing a large sample of individuals in
epidemiological studies. Moreover, the list of 25
signs and symptoms also allows the clinician or
researcher to classify bruxers by the degree of
severity, readily. According to one investigation
[11], a gradient method (mild, moderate, severe or
extreme bruxing behavior), provides an additional
element which strengthens the independent variable
being studied (in this case, severity of bruxism as
related to clinical sign and symptoms).

Clinical and psychological implications of
severe and extreme bruxism

We assumed that by using this method of
self-report and clinical examination, subgroups of
severe and extreme bruxers would be found in this
study. Even though we used psychological tests to
gather data on anxiety and depression, it was not
the scope of this study to compare data about such
psychological disorders in bruxers, with data from
other studies. Rather, clinical and psychological data
about severe, heavy, extreme, destructive bruxism
from other studies will be used to discuss the
frequencies of severe and extreme bruxing behavior
found in this investigation. Because this study was
based on a retrospective review of clinical data and
individuals were not assessed purportedly for this
research, but rather for the purpose of diagnosis
and treatment, it was approved by the Ethical
Committee in Research of the School of Dentistry
under protocol number 002-2011. A statistical
method deemed appropriate in this study was the
Chi square test for independence and Fisher’s exact
test. The level of significance was set at 0.05.

Results

The results of this study are presented in
tables I, II and III.

Tablel-Demographicdatain 162 individuals presenting
both bruxism and TMDs

Genre N %
Females 135 83,3
Males 27 16.7
Total 162 100

Females Males
Mean age 31.2 354
deviation 0.6 116
Range 14---55 14---55

A comprehensive method to classify subgroups of bruxers in temporomandibular disorders (TMDs) individuals:

Table Il - Frequency of mild, moderate, severe and
extreme bruxing behavior in the group of 162 TMDs
individuals

Bruxing behavior type N %
Mild 26 16.1
Moderate 48 29.6
Severe 51 31.5
Extreme 37 22.8*
Total 162 100.0

* Chi-square test for independence p < 0.0001, an extremely
significant difference

Table 11l - Results of multiple comparison using Fisher’s
exact test in different pairs of variables

Pairs of bruxism Fisher’s exact test
subgroups (p)
Mild and moderate 0.005
Mild and severe 0.001
Mild and extreme 0.16
Moderate and severe 0.80
Moderate and extreme 0.20
Severe and extreme 0.10

Table I shows that most patients in the group
of TMDs and bruxers (N = 162) were females (n =
135 or 83.3%) and the mean age of the group was
about 31.2 in females and 35.4 in males. Table II
demonstrates that severe and moderate bruxism
subgroups showed the highest frequencies of the
behavior and mild/extreme bruxers, the lowest ones.
Chi-square test for independence demonstrated
that the difference in frequencies was statistically
significant (p < 0.0001). Table III demonstrates that
there were no statistically significant differences
when comparing the frequencies of mild and
extreme (p = 0.16), moderate and severe (p = 0.80),
moderate and extreme (p = 0.20) and severe and
extreme bruxing behavior (p = 0.10), respectively.
Statistically significant differences were observed
when comparing mild and moderate bruxism (p <
0.0005) and mild and severe bruxism (p < 0.001).
Thus, moderate and severe bruxism occurred more
frequently as compared to mild bruxism.

Discussion

One of the goals of this study was to demonstrate
a clinical method to classify bruxers in four
subgroups. According to data in this study and
using 25 characteristics of bruxing behavior, mild,



moderate, severe, and extreme bruxing behavior
subgroups were observed with some frequency in
this study. The results of this study are supported
in part by one research [17] that reported a case
of severe bruxing behavior in a child with autism.
Another epidemiological investigation [16], reported
the presence of mild, moderate and severe bruxing
behavior subgroups, but researcher used only 15
signs and symptoms and the subgroup of extreme
bruxism was not described. One investigation
[6] classified bruxism in “destructive” and “non-
destructive”, diurnal and nocturnal, centric and
eccentric, and used a clinical method to assess
bruxism.

Providing additional support for the clinical
significance of a classification system, one study
[23] classified TMDs and non-TMDs individuals
as presenting sleep, depression and destructive
bruxism, but researchers used a clinical and
polisomnographic method and subgroups were
very small, which decreased the generalization of
the results. An investigation using clinical methods
and psychological tests [8], indicated that there
are subgroups of bruxers presenting frequent
and non frequent bruxism, those with pain in
single and multiple sites and those with and
without vulnerability to anxiety and psychosomatic
disorders. One investigation [5] studied bruxers and
myofascial pain patients and reported the presence
of bruxers with and without pain.

In the current study, mild bruxism was
observed less frequently as compared to moderate,
severe and extreme bruxing behavior; and severe
bruxism was the most prevalent behavior. It may
be that because mild bruxers present with less
sign and symptoms and mild or moderate pain,
they were less likely to seek active treatment. One
investigation [23], reported a frequency of 19.23% of
destructive bruxing behavior, a prevalence which was
very similar to the frequency of 22.8% of extreme
bruxing behavior found in the current study. It is
noteworthy to mention that in the study of Ware
and Rugh [23], the samples were very small and
it is very likely that the destructive group they
evaluated may have been constituted by severe and
extreme bruxers. Additionally, researchers used
polysomnographic and clinical methods to evaluate
their patients and gather data.

A previous investigation [16], reported a lower
frequency of severe bruxism (16.3% as compared to
31.5% in the current study), but researchers used
only 15 clinical signs and symptoms and did not
assess the frequency of extreme bruxing behavior.
Additional and partial support for the results of
the current study comes from one investigation [4]
using electromyographic and biochemical methods,
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reporting that TMDs individuals may present “light
or heavy” nocturnal bruxism. One investigation [8]
reported the presence of bruxism with muscular
tension and bruxism without muscular tension with
a lower level of aggression. It may be that more
aggression can be found in those presenting severe
and extreme bruxing behavior as bruxism has been
correlated with aggression [14] and anxiety [13].

In the current study we found a frequency of
31.5% severe and 22.8% extreme or destructive
bruxing behavior, respectively. Thus, the results
of this study are in line with one research [23],
reporting the presence of a destructive subgroup
of bruxers exhibiting clinical and psychological
symptoms including headaches, neckaches,
backaches and depression. Researchers in that
study suggested the use of splint and antidepressants
to treat such patients. An antidepressant with an
agonist dopaminergic profile such as bupropion
may be useful for the treatment of sleep bruxism as
dopaminergic deregulation is important etiologically
in sleep bruxism [1]. The results of the present
study are also in accordance at least in part with
one investigation [11], indicating that some patients
grind once a month whereas others grind “every
night”, with up to 90% of observed sleep bruxism
episodes, these subjects are classified as severe
sleep bruxers.

Even though some patients with severe
mechanical wear are frequently asymptomatic,
report parafunctional habits and need a more
simple treatment approach [22], other patients,
specifically those with destructive sleep bruxism
should be treated using a multidisciplinary team
and many modes of therapy to improve quality of
life and increase awareness of the behavior [20].
Severe bruxers audibly grind their teeth, have
severe tooth wear and difficulty to speak, swallow
and chew [21].

The intensity of the damage on the joint and
muscles in bruxers will depend on the strength
of the parafunctionally used forces [12] thus, a
specific protocol of treatment should be instituted
for temporomandibular joints presenting with
clicking, popping or crepitation as some types of
bruxism lead to the spread of the inflammation to
the TMJ capsule and ligaments. Some neurological
disorders which occur concomitantly with severe
bruxism may be treated using botulinun toxin
[21]. Mild bruxism seems not to be a significant
clinical problem as the consistency and intensity
of forces do not appear to create remarkable injury
to the masticatory system [12]. However, frequent
bruxism can be correlated with more dysfunctional
signs and symptoms adjacent and distant to the
masticatory system [8].
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Some sleep bruxism patients present and
anxious personality, are more task oriented, focused
on successful performance [19], others are vulnerable
to stress, anxiety and psychosomatic disorders [8]
and thus, their treatment may include the use of
anti-anxiety drugs. In severe bruxers, an acrylic
dental guard is usually indicated. A dental guard
not only prevents tooth wear, it also really helps to
reduce the number of episodes of muscular activity
related to grinding of teeth [18]. In other cases, a
splint does not stop nocturnal bruxism [2], and
thus, pharmacological and psychological methods
may also be used to reduce anxiety, depression
and psychological conflict.

Studies [7] have demonstrated that some
many myofascial pain patients may not respond to
conventional therapy and such findings reinforce
the need to assess the type of bruxing behavior
in such patients in order to use alternative modes
of therapy. Because in some patients the level of
urinary catecholamines may be high, indicating
“heavy bruxism” and increased epinephrine excretion
has been found to occur in states of anxiety [4],
anti-anxiety drugs seems to be indicated to reduce
patients’ emotionally stressful states. In those cases in
which severe bruxism is associated with altered sleep
micro-architecture [3], Rapid Eyes Movement sleep
behavioral disorders and insomnia [1], Zolpiden which
selectively binds to the omega-1 GABA-benzodiazepine
receptor complex, may be recommended for those
more complex patients [1].

Pitfalls of the current investigation

Even though we assessed a large sample of
bruxers and TMDs individuals, described an extreme
group based on the number of signs and symptoms,
the four subgroups could be considered “large”, and
we reported significant differences in the frequencies,
one limitation of this study is noteworthy of mention:
the four subgroups reported in this study and the
frequencies of severe or extreme bruxing behavior
were compared with other studies in which the
samples were not sufficiently large and/or the method
of assessment of severity was different.

Such differences decrease somehow the statistical
value and generalization of the comparisons.
However, such limitations can be avoided in future
studies replicating this investigation using large
samples and the same methods reported in the
current research. We hope that other researches
attempt to replicate these results using the same
methods to increase or decrease the validity of the
results presented in the current investigation.

A comprehensive method to classify subgroups of bruxers in temporomandibular disorders (TMDs) individuals:

Conclusion

Based on the results of the current study, it
can be concluded that:
e The method presented and based on a
questionnaire and clinical examination of sign
and symptoms related to bruxing behavior proved
to be useful, allowing the classification of mild,
moderate, severe and extreme bruxing behavior
subgroups;
e Although all subgroups of bruxing behavior
were found in the current investigation, higher
frequencies of moderate (29.6%) and severe bruxism
(31.5%) were observed as compared to lower
frequencies of mild (16.1%) and extreme bruxism
(22.8%).
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APPENDIX
Multiple assessment procedure (MAP) for temporomandibular disorders and oral jaw habits:

Name: Age:

1. History of the chief complaint:

. Description of pain if present:
. Pain onset:

. Anatomic location of the pain:
. Referral pattern:

. Duration:

. Factors increasing the pain:
Factors decreasing the pain:

Frequency:

N O UL N~

Address:

Phone:

Hour of the day:

2. Sign and symptoms of craniomandibular or temporomandibular disorders

1. Headache:
Right / left / bilateral
Frequency: mild / moderate / severe:
Severity:
Duration:
2. Muscle pain:
right / left / bilateral
Frequency: mild / moderate / severe
Severity:
Duration:
3. Tenderness to palpation and location:
4. Pain right TMJ:

mild / moderate / severe / dull / throbbing / shooting / burning / constant

Joint noises:

Simple clicking / Reciprocal clicking / Simple crepitus / Reciprocal crepitus / Popping - left / right
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5. Pain left TMJ:
mild / moderate / severe / dull / throbbing / shooting / burning / constant
Joint noises:
Simple clicking / Reciprocal clicking / Simple crepitus / Reciprocal crepitus / Popping - left /
right
6. Protective splinting: yes / no
7. Impaired jaw movements, description:

3. Associated sign and symptoms:
Muscle fatigue / cervical pain / back pain / post auricular pain /earache /
Arm - left / right /shoulder left / right

4. Signs/symptoms described by Costen:
Ear stuffiness - R L
Tinnitus - R L
Vertigo
Hearing difficulties - R L
dry mouth

5. Jaw movements and masticatory function (mms)
Normal jaw opening:
Forced jaw opening: Pain?
Jaw deviation during opening:
Zig Zag: Pain:
Locking:
Others:
Changed diet?
Chewing difficulties: Pain, fatigue, jaw limitation, joint noises, locking
Locking and affected TMJ:

6. Bruxing Behavior questionnaire and clinical examination: Assesses presence and severity of bruxing
behavior (mild, moderate, severe, extreme, no bruxism)

1. Catch himself/herself clenching the teeth during the day? 0-10
2. Fatigue of the masseter muscles during the day 0-10
3. Fatigue of the masseter muscle on awakening in the morning 0-10
4. A feeling of tension on the masseter muscle during the day 0-10
5. A feeling of tension on the masseter muscles on awakening in the morning 0-10
6. Catch himself or herself clenching or grinding the teeth at night 0-10
7. A feeling of jaw locked on awakening at night 0-10
8. Wear facets location and severity 0-10
9. Pain on awakening in the morning:teeth TMJs masseter head cervical 0-10
10. Awakes with a feeling of numbness and/or discomfort on the teeth 0-10
11. A feeling of jaw locking on awakening in the morning 0-10
12. Toothaches in the morning, which tooth or teeth?

13. Tooth sensitivity especially to cold 0-10
14. Hypertrophy of the masseter muscle 0-10
15. A report of fracture of teeth and/or restorations 0-10
16. Parents, friends, spouse’ report of clenching/grinding at night 0-10
17. Cervical pain on awakening 0-10
18. Body fatigue on awakening in the morning 0-10
19. Tired and sleepiness during the day 0-10
20. Scaloping of the tongue 0-10
21. Cheek biting 0-10
22. Maxillary and or mandibular exostosis 0-10
23. Maxillary and or mandibular tori 0-10
24. History of use and fracturing the acrylic of the splint yes no

25. Difficulties to open the jaw on awakening in the morning 0=10
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7. Other oral jaw habits:

8. Description of facial, toothache, TMJ, headache pain:

Location:

Radiation or referral:

Duration:

Frequency per week or month:

Mild, moderate, severe

Time course:
Continuous / Intermittent / Dull / Aching / Shooting / Burning / Constant / Pressing / Electric-Shock /
Hot / Tired / Throbbing / Steady / Pulsing Beating / Pounding / Exhausting / Sickening / Suffocating
/ Tight Penetrating / Piercing
Others: Periodic / Brief / Momentary
Transient: Seconds, hours, days, weeks
Heavy

Hour of the day:

Factors that increase pain:

Factors that alleviate pain:

9. Internal derangements of the temporomandibular joint:
Capsulitis:
Retrodiskal Pain:
Disk-Attachment Pain:
Locking:
Locking with disk in normal shape and position:
Arthralgia:
Osteoarthritis:

10. Pain in single and multiple sites (Association with somatization)
Facial / TMJ / Teeth / Mucosa / Lips / Tongue / Head / Ears / Cervical / Back
Stomach / Legs / Feet / Shoulders / Arms
Others:

11. Functional occlusion:
1. Tooth loss:
2. Class I, Class II-1, Classe II-II, Classe III Cross bite
Others:
3. Occlusal interferences:
CR, Balancing Working Posterior protrusive Anterior protrusive.
4. Others.

12. Medical disorders and description:
13. Current use of medications and description
14. Contribution from imaging studies:
Peripical xr:
Panoramic xr:
Tomographies:
MRI:
15. Diagnosis

16. Treatment plan

17. Notes/Observations




