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ABSTRACT

Objective: This study aimed to investigate emotion regulation, trait anger, and anger expression styles in Bruxism.
Materials and Methods: This cross-sectional study was conducted between December 2023 and March 2024, where 181
dental patients were recruited. Sociodemographic Information Form, Difficulties of Emotion Regulation Scale (DERS),
and The State-Trait Anger Inventory (STAXI) were used as self-reported data collection tools. Ethical approval was
obtained. We evaluated the difference between Bruxism and non-bruxism in terms of instruments and predictors of
Bruxism. Results: The outcomes indicated that bruxists had higher trait anger, anger-in, and anger-out scores in terms
of non-bruxist (p<0.05). A significantly positive relationship existed between the DERS, trait anger, and anger-in and
anger-out (p<0.001). It was found that models including; -DERS-impulse, DERS-clarity, and the presence of Bruxism
were statistically found to be significant and identified variables that explained 36% (adjusted) of the variance in the
anger-out (p<0.001). Additionally, The interaction between alcohol use and anger-out score demonstrated a 13.1% effect
on the likelihood of being diagnosed with Bruxism (R2de Nagelkerke =0,131; p<0.05). Conclusion: This study
underscores the psychosomatic sides of Bruxism and its association with psychological predictors
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0z

Amag: Bu calisma, bruksizmde duygu diizenleme, siirekli 6fke ve 6fke ifade tarzlarinin incelenmesi amaglamistir.
Materyal ve Metod: Kesitsel desende gergeklestirilen bu arastirma, Aralik 2023 ve Mart 2024 tarihleri arasinda dis
klinigine bagvuran 181 kisinin katilimryla ger¢eklesmistir. Sosyodemografik Bilgi Formu, Duygu Diizenleme Glighigii
Olgegi (DDGO) ve Durumluk-Siirekli Ofke Olgegi (DSOO) veri toplama araglari olarak kullanilmistir. Arastirmanin
etik onayt alinmistir. Aragtirmani sonuglart Bruksizm ve Bruksizm olmayanlar arasindaki fark ve bruksizmin
yordayicilart agisindan degerlendirilmistir. Bulgular: Siirekli 6fke, ice-6fke ve disa-6fke puanlari, Bruksizm tanisi
olanlarda daha yiiksek bulunmustur (p<0.05). DDGO ile siirekli dfke, ice-6fke ve disa-6fke puanlar1 arasinda pozitif
yonde anlamli bir iliski vardir (p<0.001). DDGO-diirtii, DDGO-agiklik ve Bruksizmi igeren model, disa-6fkenin
%36'sin1 agiklamistir (p<0.001). Alkol kullanimi ile disa-6fkenin birlikteligi Bruksizm tanis1 alma tizerinde %13,1'lik
bir etki gostermistir (R2de Nagelkerke =0,131; p<0,05). Sonu¢: Bu calisma bruksizmin psikosomatik yonlerini ve
psikolojik belirleyicilerle olan iliskisini vurgulamaktadir.

Anahtar Kelimeler: Bruksizm, Duygu diizenleme, Ofke, Dis hastalar:
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INTRODUCTION

Bruxism is defined as repetitive masticatory muscle activities that might occur during sleep or
awake. It is characterized by sustained teeth contact or grinding linked with rigidity or pushing of
the mandible. Bruxism is a common problem among adults and divides into sleep and awake
bruxism (1,2). The etiology of bruxism is multifactorial, and psychological factors such as stress,
anxiety, and depression have been associated with the condition (2,3). Additionally, specific
personal characteristics, such as psychosocial factors, pathophysiological factors, sleep disorders,
and dopaminergic system involvement, have also been linked to the etiology of bruxism (4,5,6).
Thus, psychological factors and other etiological factors can contribute to the development of
bruxism.

Stress and anxiety could lead to bruxism, increasing muscle tension by grinding and clenching.
Although stress and anxiety were associated with bruxism in the literature, the predictors of those,
such as emotion regulation and anger, were studied in a few studies (7,8). The role of emotion
dysregulation and anger expressions cannot be disregarded in bruxism (9).

Anger is one of the basic emotions of human beings associated with various health problems and is
frequently expressed in interpersonal relationships (10,11). Anger is divided into trait and
situational. Situational anger refers to the anger individuals experience in the face of certain events.
On the other hand, trait anger refers to how often situational anger is experienced (12). It is expected
for individuals to feel anger in the face of events or situations that are complex for them. However,
it is necessary to focus on how anger is expressed and how often it is felt (10,11). In the literature,
it is reported that inappropriate anger expression styles negatively affect physical and mental health.
A study by Molina et al. (8) found that individuals with bruxism had higher levels of introverted
anger than controls. The observations of dentists in their daily practice show that anger and
frustration can lead to bruxism (7).

There is a relationship between anger and emotion regulation. Emotion regulation is automatic and
controlled processes that modify emotions' intensity, duration, and initiation (13). Anger can affect
emotion regulation skills and can also be affected by emotion regulation skills (14). Those who can
not express their emotions tend to have more tense muscles due to a high stress level. The response
to stressful situations includes sympathetic activities such as rapid heart rate and breathing, increased
blood pressure, and increased muscle tension, which are more likely to cause bruxism (7). Emotion
regulation is essential in bruxism as it can help individuals manage their stress, anxiety, and
depression levels, which are known to be associated with bruxism (15).

Even though bruxism is shown to be linked with psychological factors, there is scarce research
addressing the association between emotion regulation, anger and bruxism (8). This study aimed to
investigate emotion regulation, trait anger, and anger expression styles in Bruxism, addressing the
gap in the literature.

MATERIAL and METHOD

Design and Setting

This is a cross-sectional study to investigate the relationship between bruxism (clinical examination)
anger and emotional regulation (self reported) in dental patients. Participants were recruited from
the private dental clinic. Approximately 150 patients seek medical appointments in this clinic for
treatment monthly. We determined the minimum required number of participants using a G-power
calculation with a linear multiple regression model and a medium effect size. Statistical significance
was set at a = .05 (two-tailed tests), and the power was set at 0.95. According to the estimate, the
study required 172 participants. We have included all voluntary patients who visited the clinic
between December 2023 and March 2024 and recruited 181 dental patients.
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Population of the Study

All adults older than 18 year old, who could understand and self-report the research form, had sought
the outpatient unit for a private clinic, who had evaluated by dentist, and responded to self-reported
instruments to screen emotion regulation and anger. All subjects underwent a clinical examination.
Two dentists independently (O.C and A.E.K) clinically examined and evaluated the presence of
bruxism Before the study, the two dentists had a consensus about the clinical evaluation for bruxism
and evaluated each participant following this protocol.

Bruxism was assessed as probable bruxism through clinical examination. Probable bruxism refers
to a clinical diagnosis characterized by the presence of specific signs indicative of bruxism, which
is the involuntary grinding or clenching of teeth. This diagnosis is typically established through
clinical inspection and may or may not be supported by self-reported symptoms from the patient.
The latest consensus on bruxism assessment emphasizes that probable bruxism is determined by
positive clinical findings, such as tooth wear, indentations on the tongue, and linea alba (a white line
on the inner cheek), rather than relying solely on patient self-reports (16)

A thorough intraoral examination was performed by two dentists utilizing a dental mirror and
examination probe. During the clinical assessment, each tooth was air-dried using a syringe and
cotton rolls for optimal visibility, and evaluated meticulously with a dental mirror to detect potential
signs of bruxism. The diagnostic criteria were aligned with the recommendations provided by the
American Academy of Sleep Medicine (16).

The clinical evaluation for bruxism included the following criteria:
Presence of tooth wear or attrition

Presence of masticatory muscle discomfort, pain, fatigue, or jaw locking
Masseter muscle hypertrophy observed during voluntary, forceful clenching

Following the clinical examination, participants meeting at least one of the above criteria were
classified within the bruxism group.

The Ethics Committee of the Ko¢ University Committee on Human Research (2023.155.IRB3.075)
approved this study. All participants have signed informed consent before the study.

Instruments
Sociodemographic Information Form (SIF)

The sociodemographic form includes age, gender, occupation, working status, income level, marital
status, whether smoking and alcohol consumption, and whether physical or mental illness, with 12
questions (17,18).

Difficulties of Emotion Regulation Scale (DERS)

The DERS developed by Gratz and Roemer (18) is a 36-item self-report measure of six facets of
emotion regulation. Items are rated on a 5-point Likert scale. The DERS divided into six subscales:
Awareness (difficulties in awareness of emotions), Clarity (difficulties in understanding emotions),
Impulse (difficulties in controlling impulses), Goals (difficulties in behave accordance with goals in
the presence of negative affect), Non-acceptance (difficulties in acceptance of emotions) and
Strategies (difficulties to access emotional regulation strategies). Higher scores indicate more
difficulty in emotion regulation. Internal consistencies for the total and subscale scores in this study
were good (as range from .80 to .93). The validity and reliability of the Turkish version of DERS
were conducted by Ruganci and Geng6z (19). This study used the 36-item DERS, the validity and
reliability of which was conducted by Ruganci and Geng6z in 2010.
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The State-Trait Anger Inventory (STAXI)

The State-Trait Anger Inventory (STAXI) is a tool used to measure trait anger and how individuals
generally react or behave when angry or furious. The STAXI includes 34 items that measure
different aspects of anger, including the intensity of anger, the frequency of angry feelings, and the
expression of anger. The items are rated on a 4 points Likert scale. High scores on the trait anger
subscale indicate that the level of anger is high, high scores on the anger-control subscale indicate
that anger can be controlled, high scores on the anger-out subscale indicate that anger can be
expressed more outwardly, and high scores on the anger-in subscale indicate that the anger felt is
suppressed (20). Internal consistencies for each subscale scores in this study were good (as range
0,73 to 0,82). The Turkish validity and reliability were conducted by Ozer (1994) (12), and this 34-
item version was used in this study.

Procedures

During their regular appointment on a typical weekday, a research assistant approached consecutive
attendees in the waiting room and invited them to participate to study. Two dentists determined the
clinical diagnosis of bruxism after a careful dental examination. Besides, participants self-reported
their sociodemographic information and psychological symptoms of emotion regulation by DERS,
anger by STAXI.

Statistical Analysis

Data analysis was performed using the Statistical Package for the Social Science (SPSS) 28.0
package program (SPSS Inc., Chicago, IL, USA). The Shapiro-Wilk Test was used to determine
whether the data were normally distributed. Data including sociodemographic and clinical
characteristics were analyzed using descriptive statistics (mean, standard deviation, percentage and
number), Chi-Square, Independent Sample T-test or Mann Whitney U. Cronbach's alpha internal
consistency coefficients of the instruments used in the study were estimated. The relationship
between dependent and independent variables was evaluated using hierarchical logistic regression.
Logistic regression model was used for the relationship with bruxism. A value of p <0.05 was
accepted as the significance level of the tests.

RESULTS
There were no statistical differences between the bruxism and non-bruxism in terms of descriptive
characteristics of participants. When the clinical scores were examined, there was a statistical

difference found between the individuals with bruxism and non-bruxism in terms of trait anger (p
<0.05), anger in (p <0.05), and anger out (p <0.001) ( Table 1).
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Table 1: Descriptive and Clinical Characteristics of Participants

Total sample No bruxism Bruxism p-value
(n=181) (n=108) (n=73)
Mean age, years 33.44+10.3 32.81+10.54 34.37+9.93 > .05
Gender (%) > .05
Men 57 (3L.5) 34 (59.6) 23 (40.4)
Women 124 (68.5) 74 (59.7) 50 (40.3)
Employment (%) > .05
Yes 139 (76.8) 81 (75) 58 (79.5)
No 34 (18.8) 23 (21.3) 11 (15.1)
Retired 8 (4.4 4 (3.7 4 (5.9
Income level (%) > .05
Income equals expenses 89 (49.2) 55 (50.9) 34 (46.6)
Income less than expenses 39 (21.5) 21 (19.4) 18 (24.7)
Income exceeds expenses 53 (29.3) 32 (29.6) 21 (28.8)
Marital status (%) > .05
Married/Cohabiting 80 (44.2) 48 (44.4) 32 (43.8)
Single 92 (50.8) 59 (54.6) 33 (45.2)
Divorced 9 (5 1 (0.9) 8 (11)
Smoking (%) > .05
Yes 67 (37.0) 44 (40.7) 23 (31.5)
No 96 (53) 56 (51.9) 40 (54.8)
Sometimes 14 (7.7) 7 (6.5) 7 (9.6)
Quitted 4 (2.2) 1 (0.9) 3 4.1
Alcohol (%) > .05
Yes 44 (24.3) 20 (18.5) 24 (54.5)
No 80 (44.2) 57 (52.8) 23 (31.5)
Sometimes 57 (31.5) 31(28.7) 26 (45.6)
Physical ilness >.05
Yes 6 (3.3 5 (4.6) 1 (1.4)
No 175(96.7) 103(95.4) 72 (98.6)
Psychiatric disorder > .05
Yes 4 (22 2 (1.9 2 (2.8)
No 177(97.8) 106(98.1) 71(97.2)
Clinical scores
(mean,min-max)
DERS (Total) 80.50 (44-141) 80.35 (76- 80.72 (76- > .05
83) 85)
Trait anger 19.19 (11-36) 18.54 (17- 20.15 (18- <.05
19) 21)
Anger-in 17.17 (8-30) 16.70 (15- 17.87 (16- <.05
17) 18)
Anger-out 15.41 (9-29) 14.72 (14- 16.43 (15- <.001
15) 17)
Anger-control 21.89 (11-31) 22.23 (21- 21.39 (20- > .05
13) 22)

*P-values were obtained by Chi-Square, Independent Samples T-test or Mann Whitney U Table 2 indicated that there
was a significantly positive relationship between the DERS, trait anger and anger-in and anger-out (p<0.001). Although
there was a negatively significant relationship between the DERS and anger control (p<0.001)
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Table 2: The Relationship Between Participants’ Total DERS, Trait Anger and Anger Expression Styles Scores (N=181)

Anger-in Anger-out Anger-control Trait anger
r ,460 ,368 -,281 ,434
DERS p <001 <001 <001 <001
n 136 136 136 136

aPearson correlation, p<0.05

Hierarchical regression analysis was performed to determine the contribution of the variables to
anger-out. The level of statistical significance was set at p <0.05. The anger-out was included as a
dependent variable and DERS impulse and DERS clarity subscales were included in the model as
independent variables (Table 3). DERS impulse significantly predicted the anger-out when entered
first and it explained 24% of the variance alone (p <0.001). In the second step, the DERS _clarity
variables added a further 7%. The overall model was statistically significant and identified variables
explained 36% (adjusted) of the variance in the anger-out (p <0.001).

Table 3: Hierarchical Multiple Regression Analysis Results Predicting Anger-Out Through DERS Impulse,
DERS Clarity and Presence of Bruxism (N=181)

Anger-out

Step Adjusted R? B1 (%95 CI) p
Step 1 0.24 10,124

DERS_Impulse ,433 <0,001
Step 2 0.31 12,459

DERS Impulse ,529 <0,001

DERS_Clarity -,331 <0,001
Step 3 0.36 11,695

DERS Impulse ,523 <0,001

DERS_Clarity =312 <0,001

Presence of bruxism 1,574 <0,001

*F: 13.529, Durbin Watson: 2.060, DERS (Difficulties of Emotion Regulation Scale)

The significance of coefficients associated with relevant independent variables in the logistic regression model was
analyzed (Table 4). The findings revealed that when anger-out was identified as an independent risk factor (p=0.005).
With non-alcohol use status serving as the reference, alcohol users exhibited a 2.7-fold higher risk of bruxism diagnosis
compared to non-users. Additionally, the interaction between alcohol use and anger-out score demonstrated a 13.1%
effect on the likelihood of being diagnosed with bruxism.

Table 4: Logistic Regression Model for The Associations with Bruxism, Dimensions of Alcohol Consumption and

Anger-Out

Ex 95% C.L.for
Variables B S.E. Wald df Sig. P EXP(B)

B)

Lower Upper

Alcohol use (Ref:No) 1,018 ,401 6,451 1 ,011 2,767 1,262 6,070
Anger-out ,132 ,048 7,732 1 ,005 1,141 1,040 1,253
Constant 10048.2 ,000 1 ,000 ,001

7,462
*R2 de Nagelkerke =0,131 P value <0.05

DISCUSSION

Bruxism is an overlooked condition for adults, and extensive research is scarce. Our estimate of 40%
of probable bruxism among dental patients (n=73) was in line with the magnitude of the problem
found in previous studies (21). Bruxism has been associated with psychological conditions,
suggesting a psychosomatic component to this parafunctional habit (22). Kinalski et al. (23) stated
that individuals with bruxism are more likely to have signs or symptoms related to mental health
problems. Given that the overall prevalence of bruxism is over 30%, early diagnosis and treatment
of bruxism is a public health concern to manage the unmet need for untreated health conditions
associated with bruxism, such as common mental symptoms in the general population.
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The outcome of this study indicated that trait anger and anger expression styles scores were higher
in bruxism- except for anger control. In line with the present study, Molina et al. (8) have found high
levels of introverted anger scores in Bruxism. Another outcome of the present study showed that
there was a significant relationship between DERS, trait anger, and anger expression styles
(p<0.001). It is known that there is a two-way relationship between the anger and emotion regulation.
Thus, one’s anger and expression level might affect the capacity for emotion regulation (14,24). A
study conducted with young adult women showed that difficulties in emotion regulation were
associated with higher anger scores (25).

Difficulty in emotion regulation has been linked to bruxism (26, 27), while emotion regulation has
been identified as a crucial factor in expressing anger (28). The association between bruxism and
the use of adaptive and maladaptive emotion regulation strategies was emphasized (24). The
outcomes of the present study have indicated that a combination of bruxism and difficulties in
emotion regulation increase the prediction of anger-out. The impulse and clarity subdimensions of
DERS were found to be significant in this model. The outcomes of the present study were in line
with the study, indicating a potential link between impulse control issues and bruxism, particularly
in individuals with attention deficit hyperactivity disorder (ADHD). Children with ADHD have been
reported to exhibit higher rates of bruxism (29). The findings aligned with the model in a study
conducted with individuals without bruxism. Difficulties in impulse control and lack of emotional
awareness have been associated with anger (25). Furthermore, the mediating role of emotion
regulation difficulties in aggressive behavior, which implies anger-out, has been emphasized (30).
Individuals with bruxism have been found to avoid contact with unpleasant feelings, suppress
aggression, and censor the expression of anger (31). This indicates that there may be a behavioral
aspect to how individuals with bruxism manage their emotions, particularly anger.

Another outcome of this study indicated that when the non-alcohol use status served as the reference,
alcohol users exhibited a 2.7-fold higher risk of bruxism diagnosis compared to non-users. While
the relationship between alcohol consumption and bruxism is not entirely conclusive, several
references suggest a connection between the two factors Compared with existing literature, our
results follow those reported by previous studies that alcohol consumption has been identified as a
potential risk factor for bruxism in various studies (3,32,33). A study has shown that heavy alcohol
drinkers are at a higher risk of reporting sleep bruxism (34). Martynowicz et al. (2019) indicated
that alcohol consumption, along with other factors like emotional stress, certain drugs, and anxiety
disorders, are recognized as important risk factors for bruxism among adults (32). Additionally,
external factors such as caffeine consumption, smoking, and alcohol intake have been linked to
bruxism (35). Furthermore, reducing the consumption of coffee, alcohol, and tobacco has been
reported to have a positive effect on patients with sleep bruxism (36). The interaction between
alcohol use and anger-out score demonstrated a 13.1% effect on the likelihood of being diagnosed
with bruxism in the present study. Kardes & Kardes (2022) indicated that psychological distress and
high alcohol consumption have been identified as well-documented risk factors for bruxism,
potentially leading to the onset or exacerbation of bruxism, showing in line with present outcomes
(36).

There are several limitations in this study related to some potential biases that might affect the
interpretation of results, such as (1) participants were sequentially recruited from a private dental
clinic and the final sample was not a representative of the general population, with men: women
gender ratio of 2:1, and (2) interview-based applying of the measurements are missing and might
affect the outcomes. But, self-report questionnaires are feasible strategies to be deployed in poor
resource areas.
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CONCLUSION

This study highlighted that bruxism has psychosomatic content. The anger expressions were higher
in bruxism, which was associated with difficulty in emotion regulation. Also, the variables
predicting the bruxism and anger-out were explained in regression models. Further studies are
needed to determine if managing dysregulation in emotion and anger expressions improves bruxism.
Longitudinal assessment with a large sample can contribute to clarifying the effect of psychological
symptoms such as emotion regulation and anger.
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