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Abstract

Introduction: Bruxism is an oral parafunctional habit involving clenching
and grinding of the teeth that occurs mainly unconsciously, diurnally and
nocturnally. It is considered an important contributory factor in the
aetiology of myofascial pain (MFP) and temporomandibular disorders
(TMD). The aetiology of bruxism is considered to be multifactorial,
involving physiological and psychological factors. Statement of the
problem: Do subthreshold symptoms of anxiety have an effect on bruxing
behaviour? Aim: The aim of this study was to examine the relationship
between the subthreshold symptoms (subtle, prodromal, atypical and
subclinical symptoms of which the severity precludes diagnosis as a
disorder) of anxiety and bruxism in a sample of subjects using a spectrum
model. Method: Firstly, a self report screening measure consisting of the
Spielberger State Trait Anxiety Inventory (SSTAI); the Kessler-10 (K-10);
demographic and bruxism criteria were used to determine levels of
anxiety, stress and bruxism on a continuum. Secondly, in order to
determine a bruxism score, a standardized clinical examination; intra-oral
photographs and dental casts were used in the study. Thirdly, the
diagnosis of bruxism according to specified criteria was performed.
Results: Forty one percent (n = 12) of the sample of 29 subjects was
diagnosed as bruxers. A possible relation between subthreshold
symptoms of anxiety, stress and bruxism was observed in the results. In
approximately half of the subjects with higher than average anxiety and
stress scores, bruxism behaviour was found. Clinical significance: The
dentist could play a role in recognizing that a patient may be experiencing
stress or anxiety, expressed through bruxing behaviour and refer the
patient for therapy or counseling. The treatment of bruxism could be
complimented by therapy or counseling which focuses on addressing the

subthreshold symptoms of anxiety. Conclusions: An understanding of



the psychological factors involved in the aetiology of bruxism could

encourage a more holistic approach to the treatment of bruxism.

Key words: bruxism; spectrum model; stress-response style;

masticatory muscle tension; subthreshold symptoms of anxiety.
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Chapter 1

Introduction

1.1 Overview

Subjects clench or grind their teeth and many are not aware of the activity
when it occurs during sleep and because they experience no discomfort or
pain. They remain ignorant of the tooth wear associated with non-
functional clenching/grinding unless observed by a dentist during a
consultation. The subjects who do experience uncomfortable symptoms
like jaw muscle pain or stiffness, possibly in conjunction with neck and
shoulder pain/stiffness and headache, will consult a dentist who will check
for occlusal problems and prescribe the use of an occlusal splint/appliance

to be worn during sleep.

Although the use of a splint is effective for the prevention of further tooth
wear during sleep, it does not necessarily eliminate the unconscious
clenching/grinding activity nor the accompanying pain or discomfort
(Koyano, Tsukiyama, & Ichiki, 2005). At this stage the question arises as

to the cause of the activity and what more can be done to address it.

The relation between the soma and the psych has been the focus of
considerable research. Anxiety and stress can be physiologically
manifested in different ways. Individuals show response-specific reactions
to anxiety and stress.

Hyperactivity of the masseter muscles and consequent bruxism are
considered to be physiological manifestations of psychological anxiety and

stress (De Leeuw et al., 1994).

Bruxism is an oral parafunctional habit involving clenching and grinding of
the teeth that occurs mainly unconsciously, diurnally and nocturnally. It is
considered an important contributory factor in the aetiology of

temporomandibular disorders (TMDs). The incidence of bruxism is



conservatively estimated to be between 5% and 10% of the adult
population (Hicks & Chancellor, 1987; Pingitore, Chrobak, & Petrie, 1991).

Bruxism has been described as a socially acceptable stress-releasing
activity (Mikami, 1977) and researchers believed that psychological factors
and stress play a major role in promoting and perpetuating bruxism (Biondi
& Picardi, 1993). Bruxism has also been defined as an anxiety response to
environmental stress (Rosales et al., 2002; Slavicek & Sato, 2004; Van
Selms, Lobbezoo, Wicks, Hamburger, & Naeije, 2004).

Although various studies have examined the relationship between bruxism
and psychological factors and several models and theories have been
developed to explain this relationship, the need for further research has
been emphasized (Bracha, Person, Bernstein, Flaxman, & Masukawa,
2005; Bracha, Ralston, Williams, Yamashita, & Bracha, 2005; Lobbezoo,
Van der Zaag, & Naeije, 2006). A lack of uniformity makes it difficult to
compare results, since different criteria for the diagnosis of bruxism and
TMD are used. The use of subthreshold symptoms of anxiety does not

feature in many articles.

The aetiology of bruxism is considered to be multifactorial, involving
physiological and psychological factors. The close relationship between
bruxism, temporomandibular pain and attrition (tooth wear) warrants an
integrated approach which could be achieved through the new discipline
called oral kinesiology, a multidisciplinary approach, that focuses on the
diagnosis and treatment of TMD, bruxism, tooth wear and sleep disorders
(Lobbezoo, Van der Zaag, Visscher, & Naeije, 2004).

1.2 Motivation for the study

According to the spectrum model, subtle prodromal, atypical and
subclinical (subthreshold) symptoms of anxiety can be measured on a
continuum, which could play a role in the occurrence of a parafunctional
habit like bruxism (Manfredini, Bandettini di Poggio, Cantini, DellOsso, &
Bosco, 2004). The Panic-Agoraphobic Spectrum (PAS) (Cassano et al.,



1997) and the Mood Spectrum (Moods-SR) (Manfredini, Bandettini di
Poggio et al., 2004) both provide additional important clinical information
on respectively panic and mood disorders thus complementing the
information contained in the Diagnostic and Statistical Manual of Mental
disorders ( fourth edition) (DSM IV). The dimensional approach used in the
Spectrum model provides information on subthreshold (subclinical)
symptoms that facilitates early diagnosis and treatment. This approach
was therefore considered appropriate in this study since the identification
of subthreshold symptoms of anxiety and stress in the aetiology of bruxism

could likewise be beneficial.

Since bruxism has been considered a response to stress (Ahlberg et al.,
2002; Bader & Lavigne, 2000) and an anxiety response to environmental
stress (Lobbezoo et al., 2004), by addressing the individual's "stress
sensitivity" and enabling the person to handle stressors more effectively,

the severity of bruxing behaviour could possibly be reduced.

The treatment of bruxism could thus be complimented by therapy or
counseling which focuses on addressing the subthreshold symptoms of
anxiety as either a contributory factor in the aetiopathogenises of the
condition or as a comorbid variable which could have a negative effect on
treatment. This is in line with the multidisciplinary dental discipline, oral

kinesiology (Lobbezoo et al., 2004).

1.3 Aims and objectives of the study

The literature review identified a need for further study on the relation
between bruxism, anxiety and stress and on the clinical relevance of
spectrum subthreshold symptoms of anxiety. The research problem can
therefore be formulated as follows: Are subthreshold symptoms of anxiety

related to bruxing behaviour?

The aim of this study is to examine the relationship between psychological
variables, namely anxiety and stress, and the physiological manifestation

thereof in the parafunctional behaviour bruxism.



The objectives of the study are as follows:-

To determine a tooth wear score as a possible indicator of bruxism

To determine the relation between physiological variables related to
bruxism (e.g. type of tooth wear; diagnosis of bruxism; TMJ

sensitivity; use of an appliance, etc)

To examine the relation between bruxism and temporomandibular
disorders (TMD) by including symptoms of TMD in the
guestionnaire (pain or tenderness in TMJ; trismus; jaw or muscle

pain or fatigue on awakening)

To consider the value of including physiological symptoms of
bruxism in the DSM V as part of the criteria for the diagnoses of
anxiety-based disorders and Post-traumatic Stress Disorders
(PSTD).

To consider the value of using a Spectrum approach in determining
subthreshold symptoms of anxiety for bruxers.



Chapter 2

Literature review

2.1 Introduction

Bruxism is considered to be one of the most significant parafuntional
activities of the stomatognathic system (Piquero & Sakurai, 2000).
Bruxers are not a homogenous group, but comprise several subgroups.
For example: subjects with or without pain (Kampe, Tagdae, Bader,
Edman, & Karlsson, 1997); nocturnal and diurnal bruxists (Manfredini,
Landi, Fantoni, Segu, & Bosco, 2005); clenching-grinding type; clenching-
only type and grinding-only type bruxists (Manfredini, Landi et al., 2005).
A distinction is also made between "strain” and "non-strain” bruxists. Non-
strain bruxists brux nocturnally and they grind their teeth, while strain
bruxists clench their teeth as a stress response during the daytime
according to Olkinuora's theory (Glaros, 1981). The diagnosis of bruxism
can be difficult because often neither the patient nor the dentist is aware of
the habit and clear signs and symptoms are not always present (Piquero &
Sakurai, 2000). The International Classification of Sleep Disorders (ICSD)
classifies tooth grinding as being in the parasomnia group of sleep
disorders. Bruxism usually occurs in non-rapid eye-movement sleep,
mostly in stage 2 of the sleep cycle and during sleep-stage shifts. It also
occurs during Rapid Eye Movement (REM) sleep with more frequent

report of facial and dental pain (Ohayon, Li, & Guilleminault, 2001).

Prevalence figures are uncertain since subjects are often unaware of their
bruxing activity. It is likely that 95% to 90% of people will experience brief
periods of nocturnal bruxism at some stage of their lives (Bader & Lavigne,
2000). Often subjects are made aware of their parafunctional habit by
sleeping partners, parents or others (Kampe, Tagdae et al., 1997). Certain



studies on bruxism reported an 8 -10% prevalence (Lobbezoo et al., 2004;
Ohayon et al., 2001), while other studies conservatively estimated that
between 5% and 10% of the adult population display bruxism (Hicks &
Chancellor, 1987; Pingitore et al., 1991). A twin study reported more
bruxism in women than men and that the incidence of bruxism increases
with age from 30 to 50 years (Koyano et al., 2005). Could the increased

bruxism be due to increased life stress in these years?

2.2  Clinical picture

The clinical manifestations of bruxism include several factors as illustrated
below (Balatsouras, Kaberos, Psaltakos, Papaliakos, & Economou, 2004).
The first three factors support a relation between bruxism and TMD

because they are symptoms of TMD.
e Rigidity or fatigue of masticatory muscles (in the morning or on
awakening at night).
e Sensitivity of temporomandibular articulation.

e Cranio-facial pain syndrome, with chronic headache, in particular of

temporal region.
e Dental wear.
e Hypersensitivity of teeth to cold air or liquids.
e Feeling of weight in teeth.
¢ Frequent movements of mandible for no reason.
e Ulceration of oral mucosa behind molar teeth or border of tongue.

The high prevalence for stiffness in the jaw in the morning is indicative
of nocturnal bruxism (Kampe, Tagdae et al., 1997). The symptoms of
bruxism are directly related to the intensity and the persistence of the
abnormal behaviour (Piquero & Sakurai, 2000). Bruxism causes an
overload on the masticatory system and is considered a causative

factor for the following problems (Lobbezoo et al., 2004). :



e dental problems such as toothwear (attrition);
e dental pain and restoration failures;
e periodontal problems such as reversible tooth mobility;

e and musculoskeletal problems such as joint pain and functional

disturbances of the jaw complex

Nocturnal or sleep bruxism (SB) is characterized by a combination of
clenching and grinding-type activity (Manfredini, Landi et al., 2005). It
is associated with rhythmic masticatory muscle activity (RMMA)
characterized by repetitive jaw muscle contractions (3 bursts or more at
a frequency of 1 Hz). RMMA is observed in 60% of normal sleepers
(non-grinding subjects), thus SB could be an extreme manifestation of
a masticatory muscle activity, since the RMMA in SB is three times
more frequent and higher in amplitude and it is characterized by co-
activation of both jaw-opening and jaw-closing muscles compared to
the alternating pattern typical of chewing (Lavigne, Kato, Kolta, &
Sessle, 2003).

Questionnaires which include questions on teeth-grinding can be used
to identify bruxism in the general population because teeth-grinding is
considered a reliable indicator of nocturnal bruxism (Reding, Zepelin, &
Monroe, 1968).

Diurnal or awake bruxism is characterized by clenching-type activity
(Manfredini, Landi et al., 2005) and is often associated with nervous
tension or physical effort (Piquero & Sakurai, 2000). The detrimental
effects include facial pain, abnormal tooth wear, muscle tenderness on
palpation and TMJ sensitivity. These effects are related to the intensity

of the abnormal clenching activity (Piquero & Sakurai, 2000).

Diagnosis of bruxism is difficult since often neither the patient nor the
dentist is aware of the activity and clear symptoms/signs are not

always present. Diagnosis of diurnal bruxism is a key factor for the



success of dental treatment in denture wearers and it can be done by

measuring the masseter EMG activity (Piquero & Sakurai, 2000).

2.3 Relation between bruxism and temporomandibular
disorders

Temporomandibular Disorders (TMD) and Craniomandibular Dysfunction

(CMD) are collective terms both used for problems associated with the
stomatognathic system (Okeson, 1996). Three symptoms define CMD (or
TMD): 1) pain and tenderness of the masticatory muscles and
temporomandibular joint (TMJ), 2) sounds in TMJ, 3) limitation of
movements (De Leeuw et al., 1994). CMD (or TMD) may be diagnosed
when one or more of these symptoms are present, but is not warranted on
sounds alone (Laskin, 1969).

CMD (or TMD) is considered a multifactorial problem with 1) structural
(occlusion), 2) functional (bruxism), and 3) psychological (anxiety, tension)
factors as well as 4) trauma and arthritic deterioration as interrelated
causes (Rugh, 1987; Solberg, 1986). In the absence of a clear somatic or
traumatic cause, joint pain is assumed to be the result of muscle

hyperactivity (Laskin, 1980).

CMD (or TMD) can have a myogenous component and/or an arthrogenous
component.

e If it is athrogenous in nature it can be called

Temporomandibular Joint Dysfunction Syndrome (TMJD).

e |If it is myogenous in nature (no clinical or radiographic
evidence of organic changes) it can be called Myofascial
Pain Dysfunction Syndrome (MPD) (Laskin, 1969; Moss,

Garrett, & Chiodo, 1982). In the literature, another term is

found for the myogenous subgroup of TMD: Masticatory
Myofascial Pain (MFP) (Velly, Gornitsky, & Philippe,
2003). MPD and MFP may thus be considered the same.



Theoretically, due to chronic stress causing muscle hyperactivity, CMD (or
TMD) with mainly a myogenous component may progress to CMD (or
TMD) with both a myogenous and arthrogenous component or to CMD (or
TMD) with a mainly arthrogenous component (Lundeen, George, &
Sturdevant, 1988).

Research results revealed a positive association between clenching, alone
or combined with grinding, and chronic MFP (Velly et al., 2003);
(Lobbezoo et al., 2004). Parafunctional behavior, such as bruxism, and
increased muscle tension are considered good predictors of TMD. TMD
related symptoms such as TMJ sounds, difficulty in opening the mouth,
stiffness or fatigue in the jaw and pain on movement were found in
bruxers. Therefore, treatment focusing on reducing parafunction, muscle
tension, stress and emotional distress should reduce symptoms of TMD
(Glaros, Williams, & Lausten, 2005). The fact that bruxism leads to
prolonged stimuli and mechanical and neuromuscular activity of the
masticatory system could render it a causal factor in facial pain and TMD
(Ciancaglini, Gherlone, & Radaelli, 2001). Although Manfredini and co-
workers (2003) also found a positive association between bruxism and
some TMD symptoms (in particular pain), they could not confirm that

bruxism was the cause of these symptoms.

Apart from being positively associated with TMD symptoms, bruxism is
also indicated in the destruction of the dentition by causing excessive
tooth wear with its negative effects on comfort and appearance (Lobbezoo
et al., 2004). Early diagnosis and management of the etiological factors of

bruxism may therefore also positively impact on these conditions.

2.4 Aetiology of bruxism

The aetiology of bruxism is multifactorial, involving anatomo-

morphological, psychophysiological, pathophysiological factors, and other



causes which are illustrated in Table 1. Only certain aetiological factors

pertaining to this study will be discussed.

Table 1. Causes of bruxism (Balatsouras et al., 2004)

1. Anatomo-morphological factors
Dental occlusion anomalies (malocclusion)
e Various morphological types of malocclusion
e Functional malocclusion
Anomalies of the oro-facial region
e Condyle height asymmetry
e Larger cranial and bizygomatic widths
e Rectangular form of dental arch of maxilla
e Rectangular morphology of face
2. Psychophysiological factors
- Stress (emotional, physical, psychosocial)
- Anxiety (states of anxiety, psychosocial)
- emotional disorders
- psychosomatic disorders
- personality disorders (hyperactivity, rage, aggressiveness, perfectionist
tendency)
3. Pathophysiological factors
- sleep disorders
Poor quality of sleep
Micro arousal episodes (short awakening)
Frequent movements of body
Behaviour disorders during REM sleep
Periodic movements of feet
Agitated sleep syndrome
Sleep apnoea syndrome
Sleep epilepsy
Sleepiness during the day
- Rhythmic muscular activity of masseter muscles
- sensitivity disorders of central dopaminergic neurotransmission

10




4. Other causes
- genetic predisposition
- allergy (allergic rhinitis, bronchial asthma, swallowing of allergenic foods)
- hemifacial spasm
- various syndromes (Gilles de la Tourette S., Rett S., Shy-Drager S.)
- Whipple disease
- Neurological disease (brain haemorrhage, coma, Huntington disease,
Parkinson disease, olivopontocerebellar atrophy)
- Oromandibular dystony
- Drug intake
e Antidepressants (SSRI) (Fluoxetine, sestraline, paroxetine)
e Chronic use of neuroleptic and levodopa
e Amphetamine and analogous drugs (OCT)
- Smoke and alcohol abuse

Anatomo-morphological factors

A literature review published in 1969 failed to present a correlation
between bruxism and the presence of malocclusion (Olkinuora, 1969).
Also more recently, anatomical or occlusal factors could not be indicated
as significant etiological factors: no differences in the dentofacial
(Menapace, Rinchuse, Zullo, Pierce, & Shnorhokian, 1994) and
craniofacial (Young, Rinchuse, Pierce, & Zullo, 1999) morphology between
bruxers and non-bruxers could be found. Research results showed that
occlusal variables were not useful for discriminating between bruxers and
non-bruxers (Manfredini, Landi, Romagnoli, & Bosco, 2004) . The results
of these studies support the central regulation theory rather than a
peripheral regulation theory (Lavigne, Rompre, & Montplaisir, 1996);
(Lobbezoo & Naeije, 2001); Manfredini, Landi, et al. 2003).
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Pathophysiological factors

Neurobiological factors in the etiology of clenching-grinding
spectrum disorders

The following information was considered important to this study since the
postulated relation between bruxism, anxiety and stress could possibly be
confirmed by the following findings: Catecholamines (or biogenic amines)
refer to a class of compounds that includes norepinephrine, epinephrine
and dopamine. Catecholamines affect mood. Dopamine is thought to
affect motor function, regulation of muscle contractions and emotions.
Another neurotransmitter, serotonin causes contraction of smooth muscle
and may play a role in sleep and mood states. The pons (a bridge
between the medulla and the cerebellum) contains nuclei of cranial nerve
V and helps regulate chewing. In order to help the body to cope with
stress, the adrenal medulla releases epinephrine and norepinephrine
which increase strength of muscle contraction (Nevid, Rathus, & Greene,
2003; Solomon, Schmidt, & Adragna, 1990).

Clenching-grinding, sleep bruxism and temporomandibular disorders are
linked and the neurotransmitters norepinephrine (NE), glutamate and
dopamine are implicated in the clenching-grinding spectrum disorders
(Bracha, Person et al., 2005).

The central dopaminergic system may play a role in the pathophysiology
of sleep bruxism (Lobbezoo, Soucy, Montplaisir, & Lavigne, 1996).
Epinephrine and dopamine were found to be significantly and strongly
associated with bruxism, providing support for the view that emotional
stress is a significant factor in the development of bruxism in children
(Vanderas, Menenakou, Kouimtzis, & Papagiannoulis, 1999). Dopamine
is one of the neurotransmitters that could play a role in oral movement.
Results indicate that dopaminergic fibres may alter central nucleus of the

amygdale (CeA) neurons which supply areas related to oral motor control
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(Mascaro, Bittencourt, Casatti, & Elias, 2005). In rats, stress induction led
to an increase in dopaminergenic transmission in the striatum and
parafunctional masticatory activity seems to reduce the amplitude thereof
(Gomez et al., 1999). Changes in basal ganglia activity may occur due to
an imbalance of dopamine, resulting in jaw motor dysfunctions. This could
play a role in bruxism. Oral facial movements may thus be regulated by
catecholamines such as dopamine, through the premotor brainstem nuclei,
which are related to masticatory control, and forebrain areas related to

autonomic and stress response (Mascaro et al., 2005).

In subjects who displayed both diurnal (non-sleep) and nocturnal bruxism,
hypersensitive presynaptic dopamine receptors may play a role (Chen, Lu,
Lui, & Lui, 2005).

In the brainstem, the pontine reticular nucleus oralis is a region involved in
motor control of mastication. Activation of this latter structure may partly
explain the bruxismr reported by 3,4-methylenedioxymethamphetamine
(Ecstacy) users (Stephenson, Hunt, Topple, & McGregor, 1999).

Nerves related to the mandible

The trigeminal nerve (V), the largest cranial nerve, is attached to the pons
by a large sensory root and a small motor root. The sensory root carries
information from among other, the teeth, mouth, and temporomandibular
joint. The motor root joins the mandibular nerve (V-iii). It supplies the four
muscles of mastication (temporalis, masseter, medial and lateral
pterygoids). The mandibular nerve (V-iii) arises from the brain-stem by a
sensory and motor root. The sensory root bears the trigeminal ganglion,
from which the sensory mandibular nerve emerges to join the motor root,
thus forming the mixed mandibular nerve (Viii) (Moore, 1980; Tobias &
Arnold, 1977).
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Sleep disorders

Sleep bruxism occurs during sleep-stage shifts, particularly in Stage 2 of
the sleep cycle and in the REM stage and is considered the oro-motor
manifestation of micro-arousal. Sleep RMMA occurs in relation to transient
activation of cortical, limbic and autonomic circuits. The prevalence of
most anxiety disorders, sleep bruxism and presumably other clenching-
grinding behaviours peaks between 25 and 44 years of age, indicating a

possible relation between them (Bracha, Person et al., 2005).

Restless Leg Syndrome

A study on the association between reported bruxism and restless leg
syndrome (RLS) concluded that RLS may negatively influence sleep
quality which could affect the frequency of bruxism (Ahlberg et al., 2005).
A review by (Bader & Lavigne, 2000) considers Restless Leg Syndrome
and tooth grinding as concomitant but independent sleep movement
disorders. This is also confirmed by another study (Porvazova & Bassetti,
2007).

Muscular activity of masseter muscles

The relationship between stress and masseter muscle activity will be

clearly explained in the section on theories of the aetiology of bruxism.
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Psychological and psychosocial factors

Numerous research studies have been conducted to investigate the
psychological and psychosocial factors involved in the multifactorial
aetiology of bruxism. These factors can be grouped into personality type,
anxiety, stress (reaction to stress) and mood.

Personality Type

A small group of unusually competent, successful and effective women
with bruxism were found to be exacting, perfectionistic, obsessive,
domineering and hostile (Moulton, 1955). In contrast to these findings,
research on personality traits of bruxers, revealed that chronic bruxers
were shy, stiff, cautious, aloof, rigid, affected by feelings of inferiority,
impeded in expressing themselves, apprehensive, and given to worry
(Fischer & O'toole, 1993). These diverse findings do not link bruxism to a

specific personality type.

Research findings also do not show statistically significant personality
differences between bruxists and controls (Reding et al., 1968). Certain
researchers state that the lack of controlled studies, makes it difficult to
determine a clear characteristic behavioural pattern or personality traits for

sleep bruxism (SB) subjects (Bader & Lavigne, 2000).

However, there seems to be a relation between bruxism and Type A
behaviour. A study (Theorell, Harms-Ringdahl, Ahlberg-Hultén, & Westin,
1991) found that muscle tension, chewing muscle tension and Type A
tension correlates with anger and worry. The Type A individual may be
less able to cope with psychological stress due to being chronically more
aroused as a result of characteristics such as: exaggerated sense of time
urgency; constant struggle for achievement; and high levels of

aggressiveness (Hicks & Chancellor, 1987). The view that bruxism is a
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tension-reducing response that is learned in association with stress could
be used to argue that Type A persons who experience chronic levels of
stress would be more likely to acquire the habit of bruxism. Type A
behaviour is generally a coping style characterized by an extreme desire
to control life events that would result in periods of extreme stress that is
typically denied by the Type A individual. High bruxing activity is likely to
be related to a lack of awareness regarding stressful life events. Type A
behaviour increases the risk for stress-related disease because it limits the
range of coping strategies for the management of stressful events.
Research results showed a positive association between the incidence of
bruxism and level of Type A behaviour (Hicks, Conti, & Bragg, 1990;
Pierce, Chrisman, M.E., & J.M., 1995; Pingitore et al., 1991). It was
concluded that stress in conjunction with Type A behaviour was predictive
of bruxism. Their results show that behaviour and lifestyle are related to
bruxism and that some individuals will continue to brux, despite correction

in their dental condition.

The inconsistencies revealed from different personality studies illustrates
the need for more research concerning the aetiological significance of
psychological factors in bruxism (Kampe, Edman, Bader, Tagdae, &
Karlsson, 1997).

Anxiety

Anxiety can be defined as an unpleasant emotional state that includes
experiential, physiological and behavioural components (Spielberger,
1983).

The feeling of anxiety involves the integration of a background state of
physiological and cortical arousal, the process of cognitive labelling and
environmental factors to define the emotion experienced by the person
(Tyrer & Seivewright, 1985). This is illustrated in Schachter and Singer’'s
theory. According to their theory the state of arousal leads to an

undifferentiated affect which the individual labels using perceptions of the
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present situation and information from past experience to interpret the

physiological sensations (Schachter & Singer, 1962).

The symptoms of anxiety are both psychological and somatic. The
psychological symptoms are: apprehension; nervous tension; fear of
catastrophe; insomnia; distractibility; inability to concentrate; irritability.
Somatic symptoms can be distinguished as autonomic and non-
autonomic. Muscular tension is regarded as a non-outonomic symptom of

anxiety.

The effect of anxiety on function enables one to distinguish between
normal and pathological anxiety. In normal anxiety, these symptoms are
appropriate reactions to threatening situations. However, in abnormal
anxiety the symptoms occur independently of the stressor or they are
inappropriately severe considering the nature of the stressor (Tyrer &
Seivewright, 1985). Pathological anxiety is characterized by avoidance of
situations perceived as harmful, exaggerated reactions to threat and a

bias to interpret ambiguous situations as threatening (Wood & Toth, 2001).

The cognitive perspective focuses on the role of dysfunctional thought
patterns in the development of anxiety disorders. Therapy would focus on
changing these thought patterns to reduce anxiety. The following styles of
thinking are linked to anxiety disorders (Nevid et al., 2003):-

e Over-prediction of fear

The tendency to expect the worst leads to avoidance of the feared
situation, preventing the individual from learning to overcome and manage

anxiety.
e Self-defeating or irrational beliefs

These thoughts intensify autonomic arousal, disrupt planning, magnify the
threat, lead to avoidance behaviour and decrease self-efficacy perceptions

regarding one’s ability to control a situation.
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e Over sensitivity to threat

This is a cardinal feature of anxiety disorders, which leads to inappropriate
anxiety reactions and reduces the individual's ability to effectively cope

with threats.
e Anxiety sensitivity

This refers to a fear of anxiety and anxiety-related symptoms
e Misattribution of bodily cues

This further reinforces perceptions of threat, which further heightens
anxiety, leading to more anxiety-related bodily symptoms, thus forming a

vicious cycle.
e Low self-efficacy

The individual who believes that he lacks the ability to handle stressful

challenges, will be more anxious when faced with challenges.
Neurochemical and neuroanatomical aspects of anxiety

The limbic system, and specifically, the septo-hippocampal system is the
part of the brain most intimately concerned with anxiety. Two afferent
pathways, namely the noradrenergic afferents from the locus ceruleus and
the serotonergenic afferents from the raphe nuclei, may play a major role,
since anxiety-provoking stimuli increase activity in both of these (Tyrer &
Seivewright, 1985).

The involvement of serotonin, norepinephrine, dopamine and
neuropeptide transmitter systems has been indicated in the
pathophysiology of anxiety (Wood & Toth, 2001). The neurotransmitters
norepinephrine and dopamine are also implicated in the clenching-grinding
spectrum disorders (Bracha, Person et al., 2005). This connection is

important in considering the relation between bruxism and anxiety.
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Certain neurochemical and neuropeptide systems have effects on cortical
and subcortical brain areas that are relevant to the mediation of symptoms

associated with anxiety (Neumeister, Daher, & Charney, 2005).

Besides, serotonin and norepineprine, gamma-aminobutyric acid (GABA)
is one of the neurotransmitters involved in anxiety reactions. It is an
inhibitory neurotransmitter since it tones down excess acitivity in the
nervous system and helps to suppress stress responses (Nevid et al.,
2003).

Sources of anxiety

Normal anxiety and acute stress reactions are due to aversive stimuli and
external threat. In pathological anxiety internal stimuli often play an
important role, for example, insecurity due to past experiences (particularly
separation), a genetic predisposition to anxiety or unresolved
psychological conflicts. The individual is often not consciously aware of

these stimuli (Tyrer & Seivewright, 1985).

The schematic model (Figure 1) illustrates the neuropsychology of anxiety.
Anxiety may be provoked by both external and internal stimuli. The bodily
consequences of previous anxiety can also be important internal stimuli
and their anxiety content is examined at the level of the limbic system,
most probably the septo-hippocampal system specifically. The form of the
anxiety is partly dependent on cognitive elaboration. The perceived
anxiety has both bodily and psychological components, since arousal is
increased and both the adrenocortical and sympathetic nervous systems
are activated simultaneously (Tyrer & Seivewright, 1985).
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Figure 1. Schematic model of anxiety (Tyrer & Seivewright, 1985)
(The word autonomic (bottom left in the diagram) should read “psychological”).

State and trait anxiety

State anxiety is a transitory emotional state that may vary in intensity and
fluctuate over time, characterized by subjective, consciously perceived
feelings of tension and apprehension, as well as heightened autonomic
nervous system activity. It occurs in the face of threatening demands or
dangers and cognitive appraisal of the situation as a threat is a
prerequisite for the experience of state anxiety. Trait anxiety refers to a
general tendency to become anxious when threats are perceived in the
environment, reflecting stable individual differences in the reaction to

threatening situations (Spielberger, 1983).

The relation between anxiety and bruxism

A report based on psychiatric interviews (Moulton, 1955) linked the
following factors to bruxism:- Anxiety, expressed with physical symptoms;
chronically tense life situations; emotional stress; and repression of anger
due to dependence was evident in the majority of cases. A correlation was
found between (1) anxiety, (2) an intra-punitive reaction to frustration and
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(3) bruxism (Thaller, Rosen, & Saltzman, 1967). It was found that patients
with tooth-wear due to bruxism and chronic MFP presented significantly
more trait anxiety than controls (Velly et al.,, 2003). Significant
associations between mood, anxiety, adjustment disorders, highly stressful
life events and tooth grinding were observed. In one study it was found
that anamnestically diagnosed bruxism is not only associated with a
transitory state of anxiety, but also with certain psychopathologic
symptoms of the anxiety spectra (Manfredini, Landi et al., 2004). There is
thus a need for further study of the supposed bruxism-anxiety association
in terms of whether the presence of subthreshold manifestations of the
anxiety spectrum are an important factor in the pathogenesis of bruxism or

a comorbid subclinical entity (Manfredini, Landi et al., 2005).

In neuropsychiatry, signs of jaw clenching may indicate current subjective
emotional distress and accelerated tooth wear may assist in detecting or
substantiating long-lasting anxiety. The inclusion of physical signs such as
grinding-induced incisor wear and clenching induced palpable masseter
tenderness into the Diagnostic and Statistical Manual of Mental Disorders,
Fifth edition (DSM-V) anxiety disorders criteria as well as sub-criteria of
Post Traumatic Stress Disorder (PSTD) should be considered. A need for
early detection of clenching-grinding in anxiety disorder clinics was
emphasized (Bracha, Ralston et al., 2005). In a study (Velly et al., 2003),
higher levels of anxiety were associated with chronic MFP (myofascial
pain). Treatment of anxiety would reduce the severity of bruxism and
chronic MFP. The need for further studies on the interaction between
psychological factors and bruxism was emphasized. Research results
support the view that anxiety state is a prominent factor involved in the
development of bruxism in children (Monaco, Ciammella, Marci, Pirro, &
Giannoni, 2002).
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Stress (Reaction to stress)

A relation between stress and bruxism was found (Ahlberg et al., 2002).
Difficulty in coping with life stress may predispose individuals to TMD
triggered by bruxism. Bruxism could thus be an indication of a stress
disorder. Bruxism has been defined as an anxiety response to
environmental stress (Rosales et al., 2002; Slavicek & Sato, 2004; Van
Selms et al., 2004). Researchers believe that psychological factors and
stress play a major role in promoting and perpetuating bruxism (Biondi &
Picardi, 1993). A case study (Van Selms et al.,, 2004) confirms the
paradigm that experienced stress may be related to daytime clenching and
to evening and morning jaw muscle pain. A study (Ahlberg et al., 2002)
reported that frequent bruxism may be related to ongoing multifactorial

stress in normal life and work.

A study (Rosales et al., 2002) revealed a relationship between emotional
stress and bruxism in rats. Emotional stressors induce masseter muscle
contractions. While results of studies on animals cannot necessarily be
applied to humans, they concluded that difficulty in coping with life stress
might predispose individuals to TMD triggered by bruxism.

Notable changes were observed in the hemodynamic parameters in the
masseter muscle (Hidaka, Yanagi, & Takada, 2004) indicating that
hemodynamics of jaw muscles is susceptible to mental stress. This
implies a potential relationship between jaw muscle dysfunction and

mental stress.

Bruxism is considered as an outlet for internal tension and stress
(Marbach, 1996). Bruxism is seen as a subconscious attempt to work off
psychic tension. Due to the overwhelming literature linking bruxism to
stress, it can be concluded that bruxism is centrally regulated, not
peripherally (Lobbezoo & Naeije, 2001). It was found that psychological
stress aggravated bruxism (Hartmann, Mehta, Forgione, Brune, & LaBrie,

1987). Chronic muscle pain around the TMJ is considered to be
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associated with emotional stress and bruxism (Harness & Rome, 1989).
Researchers hypothesized that TMD patients' susceptibility or response to
stress differs from controls. Higher percentages of tooth clenching,
grinding and muscular discomfort or pain were reported in the TMD group
(Hagberg, Hagberg, & Kopp, 1994). A study (Ohayon et al.,, 2001)
investigated the relationship between sleep bruxism and DSM-IV mental
disorders. They found significant associations with mood, anxiety and
adjustment disorders. Highly stressful life events were also significantly
related to tooth grinding. Stress and anxiety are known factors for
exacerbating sleep bruxism (Funch & Gales, 1980). Manfredini, Landi et
al. (2004) confirmed that certain psychic traits are present in bruxers. In
males, mood and panic-agoraphobic spectra symptoms differentiate
bruxers from controls. In females strong differences for stress sensitivity
symptoms were noted. Results showed that bruxers appear to be more
sensitive to stress than non-bruxers, indicating a need for studies on the
subjective susceptibility to emotional factors (Manfredini, Ciapparelli,
Dell'Osso, & Bosco, 2005).

The clenching and bruxing function of the masticatory organ was
considered as an emergency exit during periods of psychic overloading
contributing to the individual's ability to manage stress (Slavicek & Sato,
2004). Bruxism in proper dentition is considered a valid system
prophylaxis for all stress related diseases. Results indicate a potential role
of mental stress in the etiology of jaw muscle dysfunction (Hidaka et al.,
2004).

The principle of individual response specificity, may explain why certain
individuals clench/grind their teeth in response to a stressor (Nevid et al.,
2003).

The ways in which we handle stress determine our ability to cope with it.
In order to reduce stress we need to learn to handle stress more
effectively through stress-management counseling. The following factors

influence how we handle stress (Nevid et al., 2003):-
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Coping styles

Emotion-focused coping: This style of coping does not eliminate the
stressor. Subjects reduce the immediate impact of the stressor by
denial, avoidance, wish-fulfilment fantasies or withdrawal from the

situation.

Problem-focused coping: In this style of coping subjects examine
the stressors, do what they can to change them or modify their

reactions to render the stressors less harmful.

Self-efficacy expectancies (beliefs in one’s ability to handle stress):
High self-efficacy appears to be associated with lower secretions of
catecholamines, making subjects who believe they are capable of

coping with a stressor less likely to feel nervous.

Psychological hardiness: The concept refers to a cluster of stress-
buffering traits which include the following:-

Commitment - Hardy subjects are involved in tasks and believe in

what they are doing.

Challenge - Seeing change as a challenge and as a normal part of
life makes one hardier.

Control - Subjects who have an internal locus of control perceive
themselves as having control over their lives and tend to cope more
effectively with stress by using more active, problem-solving
approaches. In contrast, subjects with an external locus of control
perceive that external factors are responsible for their experiences,

rendering them to feelings of helplessness.

Optimism and Social support: A positive attitude fosters hardiness
and subjects who experience social support are better able to cope

with stressors.

24



Mood

A significantly higher mood psychopathology score (mostly subthreshold
symptoms) on the Mood Spectrum Self-Report (MOODS-SR) was found in
bruxers. Further studies were considered essential to clarify mechanisms
underlying the association between bruxism and mood disorders
(Manfredini, Ciapparelli et al., 2005). A spectrum approach was also used
in a study on TMD patients in which a significantly higher prevalence of
mood symptoms was found in myofascial pain patients (Manfredini,
Bandettini di Poggio et al., 2004). These results confirm the value of using
a Spectrum approach to examine the relation between bruxism and

subthreshold symptoms of anxiety.
2.5 Theories on the aetiology of bruxism

Psychoanalytic theory

According to psychoanalytic theory bruxism is the result of tension and
stress producing sources and serves as a release mechanism for overt
aggression. Feelings of frustration and rage due to blocked individual
drives, find expression in bruxism (Mikami, 1977). According to the
psychodynamic approach, bruxism relates to the discharge of oral-
aggressive drives (Reding et al., 1968). The carry-over of bruxism from
childhood into adulthood has been considered as the reason for mental
stability (Pond, 1968). The term "strain bruxism" was formulated for
patients who admit a connection between bruxism and mental efforts,

difficulties and worries (Olkinuora, 1972).
A stress-related muscular hyperactivity theory of MFP

Research studies indicate the existence of a response-specific (i.e.
masticatory muscles) reaction to stress in MFP patients (Haber, Moss,
Kuczmierczyk, & Garrett, 1983; Rosales et al., 2002). Psychological and/or

physical stress leads to increased activity of the masticatory muscles
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(Haber et al., 1983). Physical stress is the direct result of some physical
activity or event, while psychological stress results from the individual's
subjective interpretation of an event. Support for a stress-related muscular
hyperactivity theory of MFP is provided by researchers who found
increases in activity in masseter and temporal muscles of dental students
when questioned about their future performance during professional
assessment (Perry, Lammie, Main, & Teuscher, 1960). Other research
results (Yemm, 1971) also showed increases in the activity of the jaw-
closing muscles due to experimentally induced stress and suggested that
MFP patients exhibit tension in the masticatory muscles as a characteristic
response to life stress. These results indicate the existence of a
response-specific (i.e. masticatory muscles) reaction to stress in MFP
patients. The need for further research on the assessment of stress as a
factor in MFP was mentioned. A study found that muscle tension,
Chewing muscle tension and Type A tension correlates with anger and
worry (Theorell et al., 1991). Several studies found a relation between
bruxism and muscle tension (Kampe, Edman et al., 1997; Kampe,
Hannerz, & Strom, 1996). Emotional factors such as anxiety, fear,
frustration and emotional stress have been recorded in a clear relationship
with muscular hyperactivity (Yemm, 1969).

Harber's conceptual model of psychological stress (Haber et al., 1983)
may be used to better determine the degree to which stress is involved in
MFP. With psychological stress the response depends on the individual's
interpretation of the event. The conceptual model illustrates that increased
masticatory activity can result in pain which is likely to be positively or
negatively reinforcement. De Leeuw et al (1994) discuss Haber's
conceptual model of stress-induced symptoms of TMD (craniomandibular
dysfunction), in which excessive stress results in masticatory muscle
hyperactivity.  This hyperactivity is expressed in tooth grinding and
clenching which can lead to the major symptoms of TMD. In this study,

Haber's model was extended to include the impact of coping.
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The increased masticatory muscle activity responsible for tooth contact
and tension may be an important mechanism in the etiology and
maintenance of myofascial pain in TMD patients (Glaros, Williams,
Lausten, & Friesen, 2005).

Bruxism as a centrally mediated disorder

Bruxism appears to be mainly regulated centrally, not peripherally. Central
etiological factors associated with bruxism are pathophysiological and
psychological factors. Peripheral (morphological) factors related to
bruxism refer to occlusal and articulation discrepancies and anomalies in

the anatomy of the orofacial region.

Malocclusion does not increase the probability of bruxism (Khan, Young,
& Daley, 1998). Occlusal adjustment does not stop bruxism. No significant
difference in occlusion is seen in bruxism and control groups. While an
occlusal splint which covers the occlusal surface of the dentition may not
stop bruxing behaviour, tooth wear is minimized by using it (Koyano et al.,
2005).

Pathophysiological factors refer to the relation between bruxism and the
sleep arousal pattern, neurotransmitters in the central nervous system and
disturbances in the central dopaminergic system. Psychological factors
refer to the relation between bruxism and stress, personality, etc
(Lobbezoo & Naeije, 2001). The investigation into the significance of a
relationship between subthreshold manifestations of the anxiety spectrum
and bruxism must be interpreted according to the theory that bruxism is a
centrally mediated multifactorial disorder which could share certain
neurological deficits with other centrally mediated disorders (Manfredini,
Landi et al., 2005).

Spectrum approach

The concept "spectrum" refers to a group of signs, symptoms and

behaviours that persist, to a higher or lesser degree throughout the
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lifespan. These clinical features shape the individual's ongoing
experiences (Shear et al., 2001). The DSM 1V diagnostic criteria may not
provide sufficient information on clinically significant symptoms. A
validated spectrum model has been adopted which assesses subtle
prodromal, atypical, subthreshold and subclinical symptoms and
associated features including signs, isolated symptoms, symptoms
clusters and behavioural patterns related to the core symptoms;
temperamental; and/or personality traits associated with a given DSM
axis-1 disorder. Clinical evaluation and treatment strategies could be
improved by the spectrum model with the use of new assessment
instruments, namely the MOODS-SR and Panic-agoraphobic spectrum
self-report (PAS-SR) (Manfredini, Bandettini di Poggio et al., 2004). The
panic-agoraphobic spectrum is a culturally transferable construct with
important clinical implications for patients with mood and anxiety disorders
(Shear et al., 2002). The panic-agoraphobic spectrum model
complements the categorical approach and expresses a unitary
pathophysiology. It is considered useful in terms of patient-therapist
communication (Cassano et al.,, 1997). Likewise, the mood spectrum
model provides a unitary view of mood disturbance (Cassano et al., 2002).
The Spectrum Project has been developed to address the fact that
knowledge of the clinical implications of prodromal, co-occurring and

residual symptomatology is limited (Beroccal et al., 2005).
Other theories

A neuro-evolutionary perspective supports the view that clenching and
grinding may be a manifestation of experiencing acute fear or chronic
emotional distress (Bracha, Ralston et al., 2005). The strengthening of
oro-facial muscles for survival in early man through jaw clenching, may be
the basis of clenching-grinding spectrum disorders and masticatory muscle
pain. Explaining to the patient the archaic origins of bruxism may enhance

their understanding of the condition (Bracha, Person et al., 2005).
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Interactional stress theories emphasize that personality variables and
coping style determine an individual's interpretation of and reaction to
environmental stressors. The individual's perceptual and cognitive
processes interact with the environmental aspects to change the impact of
stressors. Few studies have used an interactional stress approach to
investigate psychosocial correlates of TMD, thus emphasizing the need for

further research (De Leeuw et al., 1994).

This relates to the functional model that underscores the role of stress,
emotional tension and personality characteristics in temporomandibular
joint pain dysfunction (TMJPD) and bruxism (Biondi & Picardi, 1993).

Conclusion

In this study a Spectrum approach was used to assess the relation
between subthreshold symptoms of anxiety, stress and bruxism. The
theory that bruxism is a centrally mediated disorder was used in this study
whereby psychological factors like anxiety and stress are examined as
possible aetiological factors related to bruxism. The stress-related
muscular hyperactivity theory and Harber's conceptual model of
psychological stress was used to explain the relation between stress and

masticatory muscle pain/fatigue as a symptom of bruxism.

2.6 Methods for the evaluation of psychological and

psychosocial factors

Various questionnaires have been used to determine the relationship

between bruxism and psychological and psychosocial factors:-
Questionnaire Battery

In a study based on an interactional approach, a correlation was found
between TMD and stress (major life stress and daily hassles) and stronger
stress-related emotional reactions (anxiety and depression). A

Questionnaire Battery (QB) used in this study assesses psychosocial
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variables. Seven questionnaires measure different aspects of the 3
dimensions of stress as defined interactionally, namely environmental
stressors, stress-related emotional reactions and mediating personality
variables. The questionnaires used were as follows: Major life events
were measured using the Recently experienced events questionnaire
(REEQ). Daily hassles were measured using the Everyday problem
checklist (EPCL). Anxiety was measured using the Spielberger state-trait
anxiety inventory (STAI). Depression was measured using the Depression
Symptom Inventory (DSI). Coping styles were measured using the Ways
of Coping Checklist (WCC). Locus of control was measured using the
Multidimensional Health Locus of Control scale (MHLC). Personality
characteristics were measured using the Dutch Personality Questionnaire
(DPQ) (De Leeuw et al., 1994).

Kessler Psychological Distress Scale

The Kessler Psychological Distress Scale (K10) was developed for
screening populations on psychological distress, consisting of 10
questions on non-specific psychological distress. It is widely used in
surveys and as a clinical outcome measure. Regarding the factorial
composition of the Kessler 10 (K-10), it was found to consist of 4 factors
labelled: Nervous, Negative Affect, Fatigue and Agitation and a 2-factor
second-order factor structure (Depression and Anxiety) (Brooks, Beard, &
Steel, 2006). The K-10 is concerned with the level of anxiety and
depressive symptoms a person may have experienced in the most recent
four-week period. The K-10 is considered a moderately reliable instrument.
Two different scoring methods of the K-10 have been documented. It is a
simple, brief, valid and reliable screening tool (The Kessler Psychological
Distress Scale (K10), 2002). The K-10 is considered useful in general-
purpose health surveys and clinical studies because it has strong
psychometric properties and can be used to discriminate DSM-IV cases

from non-cases (Kessler et al., 2002).
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The State -Trait Anxiety Inventory

The State -Trait Anxiety Inventory (STAI) is the most frequently used scale
in research on anxiety worldwide. It is a self-report inventory consisting of
20 items to assess state anxiety and 20 items to assess trait anxiety
(Spielberger, 1983).

Trait anxiety refers to individual differences in anxiety-proneness. It refers
to individual tendencies in perception of and reaction to stressful
situations. The individual's level of Trait anxiety will influence his/her State
anxiety, which refers to the individual’s reaction to a specific stressful
situation at a specific point in time. Past experience plays a role in both
Trait and State anxiety by influencing the individual's perception of a
situation as psychologically threatening. Individuals who display high Trait
anxiety tend to interpret a wide range of situations as threatening. The
individual's perception of a situation as stressful plays a more important
role in determining the level of State anxiety than the actual danger
inherent in the situation. Psychological threat (e.g. experience of personal
failure or negative evaluation of personal adequacy) as opposed to
physiological threat is perceived as more threatening by individuals who
display high Trait anxiety.

While the State anxiety Scale evaluates how an individual feels “right now”
or in a specific situation, the Trait anxiety Scale assesses how the person
generally feels. The State anxiety Scale evaluates feelings of worry,
tension, apprehension and nervousness (Spielberger, 1983).

The Modified and Perceived Stress Scale and the State-Trait Anxiety
Inventory showed that tooth-wear patients presented significantly more
trait anxiety than controls. They indicated the need for further research to
clarify the importance of trait anxiety and other psychosocial factors in
toothwear (Da Silva, Oakley, Hemmings, Newman, & Watkins, 1997).
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Panic-agoraphobic spectrum self-report

The reliability of assessment instruments for Panic-Agoraphobic Spectrum
(PAS-SR) has been confirmed for both the interview and self-report
formats. The PAS describes all the features associated with DSM IV
Panic Disorder and provides additional important clinical information
(Shear et al., 2001).

The PAS is a dimensional approach, which complements the DSM IV
categorical approach. The spectrum model provides objective criteria,
indicates episodic symptoms and the role of atypical and subclinical
symptoms (symptoms that do not reach the diagnostic threshold),
rendering this model a flexible and comprehensive means of describing
the panic-agoraphobic clinical complex and expressing a unitary
pathophysiology. The high prevalence of atypical and subclinical panic
spectrum symptoms has been found to be associated with an increased
use of health and mental health care facilities. The PAS could be useful in
terms of patient-therapist communication and treatment planning
(Cassano et al., 1997). Subclinical presentations of clinical features of the
8 domains measured in the PAS may be present as prodromal (early or
premonitory symptom), residual and/or co-morbid symptoms of the major
disorder (i.e. panic disorder) or of other DSM Axis | disorders, which could
affect the presentation, course and response to treatment. Failure to note
such features may hinder understanding of a presenting condition and
affect prevention and treatment strategies (Beaton, Egan, Nagakawa-
Kogan, & Morrison, 1991; Beroccal et al., 2005). The PAS-SR is focused
on typical symptoms of panic disorder (the DSM-1V criteria) in addition to
atypical and subthreshold panic and phobic symptoms (Manfredini,
Bandettini di Poggio et al., 2004; Manfredini, Landi et al., 2005). The 8

domains of the PAS-SR measure a unitary construct (Beroccal et al.,
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2005). Results based on the PAS-SR indicate that subclinical symptoms
of the anxiety spectrum could differentiate bruxers from controls. Of the 8
domains in the PAS-SR, significant differences were found in scores of the
panic, stress sensitivity and reassurance sensitivity domains, providing
support to the existences of an association between certain
psychopathological symptoms and bruxism (Manfredini, Landi et al.,
2005). The PAS allows for improved detection of treatable cases and
future research should further examine subgroups of patients according to
the PAS with regard to prognosis and treatment implications (Beroccal et
al.,, 2005). The PAS-SR represents a dimensional and longitudinal
perspective of psychopathology and measures a spectrum of lifetime
Panic-Agoraphobic features. A high score on the atypical and subclinical
symptoms on the panic-agoraphobic spectrum has been found to be
associated with a high level of impairment, increased medical morbidity
and psychiatric co-morbidity, and increased use of health care and mental
health care services (Beroccal et al., 2005).

Three domains have been associated with bruxism, namely: typical and
atypical panic, stress sensitivity and reassurance sensitivity symptoms. It
was thus concluded that certain subthreshold manifestations of anxiety as
indicated on the panic-agoraphobic spectrum are more prevalent in
bruxers. What needs to be verified is whether subthreshold manifestations
of the anxiety spectrum are involved in the pathogenesis of bruxism or
whether they should be considered as a manifestation of a comorbid
subclinical entity (Manfredini, Landi et al., 2005). Researchers (Shear et
al., 2001) underscore the need for further research on the likelihood that
higher spectrum scores on subclinical symptoms of anxiety will be related
to more functional impairment, lower treatment responsiveness and poorer
long-term course. The domain, stress sensitivity, focuses on the
presence of symptoms of abnormal reactions to stressors. Bruxism could
thus somehow be related to inadequate methods of coping with stress. It
therefore appears that bruxers tend to be more sensitive to stress than

non-bruxers, indicating the relevance of investigating subjective
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susceptibility to emotional factors (Manfredini, Landi et al., 2005). This

could possibly relate to Haber's conceptual model of stress.
Other methods

Support for the reliability of the self-report version (MOODS-SR) has been
provided by other findings (Dell'lOsso et al., 2002). The MOODS-SR
separately rates the major DSM-1V depressive and manic symptoms, as
well as subthreshold and atypical manifestations. The questionnaire
consists of 161 items and takes 15-30 min to complete (Manfredini,
Bandettini di Poggio et al., 2004).

The relationship between anxiety and the development of bruxism in
children was determined by means of an Anxiety Scale for evolutive age
using the "Odds Ratio" on statistically significant values (Monaco et al.,
2002).

A modified version of the Holmes and Rahe Life Events Scale (LEPS)
SOS inventory (Symptoms of stress self-report inventory) was used in a
study (Beaton et al.,, 1991). The TMJ was related to more frequent
somatic, psychological and behavioural symptoms on the SOS inventory
(Symptoms of stress self-report inventory), compared to healthy controls.
TMD patients obtained the highest scores on the anger and muscle
tension subscales. Half of the TMD patient sample suffered from orofacial

pain, bruxism and/or an arthritic condition.

The Occupational Stress Questionnaire consists of a 5-point scale and
was used in a study which indicated a positive association between
continual stress and bruxism (Ahlberg et al., 2002). Findings obtained on
the Cornell Medical Index and the Rosenzweig Picture Frustration Study
indicated a correlation between anxiety; mode of reacting to frustration,
and presence or absence of bruxism (Thaller et al., 1967).

The Jenkins Activity Survey (JAS) provides an overall score for type A

behaviour, plus separate scores for 3 sub factors, namely: impatience, job
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involvement, and competitiveness. Using the Jenkins Activity Survey and
a modified version of the Holmes and Rahe Life Events Scale, (Pingitore
et al., 1991) concluded that stress in conjunction with Type A behaviour

was predictive of bruxism.

In the personality study (Karolinsk Scales of Personality (KSP) done by
(Kampe et al., 1996) it was found that frequent tooth clenchers had
increased and significantly higher values on the Muscular Tension scale
than non-clenchers. The KSP (Karolinsk Scale of Personality) used by
(Kampe, Edman et al., 1997) revealed that bruxers had significantly higher
scores in the somatic and psychic anxiety and muscular tension scales
and lower scores in the socialization scales compared to a normal
population. The results of this study indicate a possible aetiological
relationship between personality, tooth clenching and craniomandibular
dysfunction (TMD). Due to the small sample size, the results cannot be

generalized and further studies on larger samples are required.

Conclusion

The Kessler 10 and The State -Trait 