

  jcm-14-06803




jcm-14-06803







J. Clin. Med. 2025, 14(19), 6803; doi:10.3390/jcm14196803




Article



Bruxism as a Biopsychosocial Disorder: An Interdisciplinary Cross-Sectional Study



Karolina Walczyńska-Dragon 1,*, Dominika Grzybowska-Ganszczyk 2, Paweł Hadzik 3, Jakub Fiegler-Rudol 4, Izabela Dubiel-Holecko 5, Aleksandra Nitecka-Buchta 1 and Stefan Baron 1





1



Department of Temporomandibular Disorders, Medical University of Silesia in Katowice, Traugutta Sq. 2, 41-800 Zabrze, Poland






2



Department of Clinical Physiotherapy, Academy of Physical Education in Katowice, 72B Mikołowska Street, 40-065 Katowice, Poland






3



Department of Physiotherapy, Opole University of Technology, Prószkowska Street 76, 45-758 Opole, Poland






4



Student Scientific Society at the Department of Temporomandibular Disorders, Medical University of Silesia in Katowice, 41-800 Zabrze, Poland






5



Institute of Psychology, Department of Social Sciences, University of Silesia in Katowice, Grażyńskiego 53, 40-126 Katowice, Poland









*



Correspondence: karolina.dragon@sum.edu.pl







Citation: Walczyńska-Dragon, K.; Grzybowska-Ganszczyk, D.; Hadzik, P.; Fiegler-Rudol, J.; Dubiel-Holecko, I.; Nitecka-Buchta, A.; Baron, S. Bruxism as a Biopsychosocial Disorder: An Interdisciplinary Cross-Sectional Study. J. Clin. Med. 2025, 14, 6803. https://doi.org/10.3390/jcm14196803



Academic Editor: Jari P. Ahlberg



Received: 29 August 2025 / Revised: 15 September 2025 / Accepted: 23 September 2025 / Published: 26 September 2025



Abstract


Background: Bruxism is a multifactorial biopsychosocial condition involving repetitive jaw muscle activity, influenced by psychological stress, anxiety, and maladaptive coping strategies. Methods: In this cross-sectional observational study, 111 health sciences students (mean age 22.29 ± 3.10 years; 66.6% women) underwent standardized DC/TMD clinical evaluation and completed the GAD-7, COPE Inventory, and a 105-item Stroop Test. Results: Bruxism prevalence was 63.96% (71/111). Students with bruxism had higher GAD-7 scores (10.63 ± 5.78 vs. 5.80 ± 3.66; mean difference 4.83, 95% CI 2.88–6.78; p < 0.001, g = 0.94), with clinically relevant anxiety nearly three times more frequent (55.4% vs. 19.6%; RR = 2.83, 95% CI 1.68–4.76). Stroop interference times were slower in the bruxism group (42.19 ± 16.87 s vs. 34.57 ± 16.25 s; mean difference 7.63 s, 95% CI 0.90–14.35; p = 0.027, g = 0.46), though accuracy was similar. COPE results showed a shift toward emotion-focused and avoidance strategies with increasing muscle pain. Conclusions: Bruxism is strongly linked to elevated anxiety, maladaptive coping strategies, and reduced inhibitory control speed. Integrating psychological screening tools such as GAD-7 and COPE into dental and medical practice could enable early identification and referral, supporting comprehensive management that combines dental treatment with psychological interventions to prevent chronic pain and long-term complications.
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1. Introduction


Bruxism represents a complex, multifaceted phenomenon that has emerged as a significant clinical challenge requiring interdisciplinary attention from healthcare professionals across multiple specialties [1,2]. It is defined as repetitive jaw-muscle activity that may occur during sleep or wakefulness, characterized by distinct circadian patterns and specific muscle activation profiles [3,4]. Contemporary understanding recognizes psychosocial influences as central to both the taxonomy and clinical expression of bruxism, reflecting its complex and multifactorial nature [5]. Within university populations, awareness of bruxism’s causes, consequences, and therapeutic approaches varies widely, indicating differences in risk perception and patterns of help-seeking behavior [6,7,8,9,10]. Prevalence estimates for awake bruxism in adults are substantial, underscoring its significance as a public health concern [11,12,13,14,15,16,17,18]. The pathophysiology of bruxism involves central neural circuits, with evidence emerging from neuroimaging and electrophysiological studies, alongside epidemiologic associations with psychological load [6,7]. Clinical and hematologic predictors observed in temporomandibular disorder cohorts further support the concept of a stress-sensitive phenotype [8]. Dysregulation of the body’s stress systems appears to play a pivotal role, particularly through hyperactivation of the hypothalamic–pituitary–adrenal axis and autonomic nervous system. This is supported by findings of altered salivary cortisol levels and maladaptive coping patterns in affected individuals, as well as by reviews emphasizing the importance of stress-focused interventions in bruxism management [9,10,11,12]. Limbic structures, especially the amygdala, are likely to contribute to heightened threat perception and increased motor readiness, which may manifest as excessive activation of the masticatory muscles [16]. Cognitive mechanisms are also relevant to understanding bruxism. Executive functions, particularly inhibitory control, are crucial for regulating automatic or maladaptive motor behaviors. Individual differences in Stroop task performance reflect the integrity of these processes, with impaired inhibitory control linked to difficulties suppressing parafunctional activities such as bruxism [13]. Environmental stressors can further disrupt cognitive performance, highlighting the interaction between psychological stress and neurocognitive regulation of motor output [19,20,21]. Collectively, current research supports a multifactorial, biopsychosocial model of bruxism, with interdependent biological, psychological, and social factors shaping its onset, severity, and clinical course [22].



Despite this growing body of knowledge, important gaps remain. Many studies focus on either anxiety, coping strategies, or executive control in isolation and rely primarily on self-reported bruxism rather than standardized clinical evaluation. Few have integrated clinical dental examinations with validated measures of anxiety severity, detailed coping profiles, and performance-based assessments of executive function within a single, well-characterized cohort. This limitation is particularly notable among health-sciences students, who experience distinctive academic and clinical stressors that may influence both symptom development and cognitive performance. Addressing this gap, the present cross-sectional study combines standardized orofacial assessment with the Generalized Anxiety Disorder Scale (GAD-7), the COPE Inventory, and the Stroop task to examine the complex interplay between anxiety, coping, and inhibitory control in this population [23,24,25,26,27,28]. We hypothesized that students with clinically confirmed bruxism would exhibit higher anxiety severity, greater reliance on emotion-focused or avoidance coping strategies, and longer Stroop interference times while maintaining accuracy compared to peers without bruxism. This study is novel in integrating clinical bruxism assessment with validated anxiety, coping, and cognitive inhibition measures, revealing that bruxism is linked not only to heightened anxiety and maladaptive coping but also to subtle executive control deficits, offering a more comprehensive understanding of its biopsychosocial mechanisms.




2. Bruxism


According to the 2018 international consensus, bruxism is a repetitive jaw-muscle activity manifested as clenching, grinding, tensing, or thrusting of the mandible [3]. It is classified into sleep bruxism (SB) and awake bruxism (AB). The 2025 consensus further defined their circadian and muscular features: SB occurs during sleep with rhythmic (phasic) or non-rhythmic (tonic) activity, while AB occurs during wakefulness with repetitive or sustained tooth contact, bracing, or thrusting [3,4]. Bruxism is now considered as a behavioral sign rather than a disease, acting as either a risk or protective factor depending on context [4]. Tooth-contact activities such as clenching or grinding increase risks of dental wear, fractures, sensitivity, and compromised restorations [29]. Isometric activities, even without tooth contact, contribute to temporomandibular disorders, myofascial pain, and headache [12]. Conversely, bruxism may play protective or adaptive roles, as suggested by associations with obstructive sleep apnea (OSA) and gastroesophageal reflux disease (GERD) [30]. Epidemiologically, AB affects ~16–32% of the population, while SB occurs in ~8–16% of adults [31]. These figures vary widely due to differing diagnostic methods. Historically viewed as a neuromuscular disorder driven by genetic, occlusal, and neurochemical factors, bruxism is now linked to central nervous system dysregulation, especially of dopaminergic and serotonergic pathways [4]. Stimulants such as caffeine, nicotine, and certain drugs can exacerbate symptoms via CNS activation [32]. Psychoemotional factors are central to bruxism etiology. Stress, anxiety, and emotional disturbances are strongly correlated with both SB and AB [22]. Stress-induced sympathetic activation raises muscle tone, producing repetitive jaw movements [33]. Polysomnography shows that SB episodes often follow microarousals with increased heart rate variability, highlighting the role of stress and sleep fragmentation [34]. Personality traits such as perfectionism, neuroticism, and somatization, along with maladaptive coping styles, reinforce chronicity [35]. A bidirectional relationship exists: stress triggers bruxism, while bruxism-related pain and dental damage heighten distress, perpetuating a cycle. Therapies targeting psychoemotional factors, such as psychotherapy, relaxation training, and biofeedback, have been shown to alleviate symptoms and reduce pain [36]. These findings highlight the importance of a multidisciplinary approach that combines dental, medical, and psychological expertise.




3. Methodology


3.1. Study Design


The objective of this study was to investigate the relationships between clinically assessed bruxism, anxiety severity, coping strategies, and executive inhibitory control in health sciences students, providing a comprehensive understanding of the biopsychosocial mechanisms underlying bruxism symptoms.



This research was designed as a cross-sectional observational study aimed at examining the relationships between clinically assessed bruxism, anxiety severity, coping strategies, and executive inhibitory control in health sciences students. Participants were recruited from the Department of Temporomandibular Disorders, Zabrze, Medical University of Silesia; the Department of Physiotherapy, Opole, University of Technology; and the Department of Theoretical and Practical Foundations of Physiotherapy, Academy of Physical Education, Katowice. Ethical approval was obtained from the Bioethical Committee of the Medical University of Silesia (decision no. BNW/NWN/0052/KB/142/25, issued on 28 April 2025). All participants received both verbal and written information about the study and provided informed consent prior to participation. Patients enrolled in the study met the selection criteria outlined in Table 1.



The gold standard for the diagnosis of sleep bruxism involves polysomnography (PSG) with simultaneous audio-video recording, while electromyographic (EMG) monitoring provides objective data on jaw-muscle activity during wakefulness [3,4,31]. However, these methods are resource-intensive, time-consuming, and often impractical in large-scale population studies or in non-clinical samples such as university students. Therefore, in accordance with the 2018 international consensus on bruxism assessment, which recognizes different levels of diagnostic certainty, we adopted a clinical diagnosis of probable bruxism [3,28,37]. This approach, while less definitive than PSG or EMG, is widely applied in epidemiological and interdisciplinary research and provides a feasible, standardized method for identifying individuals at elevated risk of bruxism-related complications.



We followed the 2018 and 2025 international consensus statements, which distinguish three levels of diagnostic certainty: possible, probable, and definite bruxism [3,4]. In our non-laboratory, population-based setting we targeted probable bruxism by combining two complementary approaches: (1) a standardized clinical DC/TMD-based orofacial examination by a TMD-experienced dentist, and (2) a DC/TMD-derived self-report of bruxism-related behaviors and symptoms. Definite bruxism would require PSG or EMG, which are impractical for large student samples and could introduce selection bias. To limit misclassification, the clinical examiner was trained before the study, assessments followed the Polish DC/TMD instruments.



Participants were classified as having probable bruxism if they met the predefined clinical criteria and reported consistent symptoms. Those who did not meet these combined criteria were placed in the non-bruxism group, which served as the control group. Of the 111 enrolled participants, 71 (63.96%) were classified as having bruxism and 40 (36.04%) as non-bruxism. The sample size calculation was conducted post hoc using the effect sizes observed in the study. While this confirmed adequate statistical power for primary outcomes, it represents a limitation because no a priori sample size determination was performed. This dual-method approach (structured self-report plus standardized clinical exam) aligns with recommendations to use at least two convergent sources when PSG or EMG are not feasible.




3.2. Sample Size Calculation


A post hoc sample size calculation was conducted to assess the adequacy of the study cohort. Based on the effect sizes observed in the regression models, the current sample provided statistical power (>80%) to detect differences of this magnitude at an alpha level of 0.05. This suggests that the number of participants included was adequate for the primary analyses performed. A post hoc assessment indicated that with n1 71 and n2 40, two-sided alpha 0.05, the study had power > 0.99 to detect the observed GAD-7 effect (d ≈ 0.94) and approximately 0.80 to detect the observed Stroop interference effect (d ≈ 0.46). These values describe sensitivity for our primary contrasts and do not alter the inferential results.




3.3. Bruxism Diagnosis and Functional Orofacial Assessment


A dentist experienced in orofacial pain and TMD conducted a detailed clinical orofacial evaluation for all participants. The assessment included examination of masticatory muscle pain, temporomandibular joint (TMJ) clicking or dysfunction, dental wear patterns indicative of sleep bruxism (SB), abnormal mandibular movement trajectories, and the limited range of mandibular movements. Probable bruxism diagnosis was based on functional clinical examination and patients self-report, according to DC/TMD classification [37]. Following Professor Baron’s classification [28], participants were classified as bruxers if at least three of the following were present: recurrent or morning headaches, pain in masseter or TMJ during function, TMJ clicking or restricted motion, tooth wear suggestive of sleep bruxism, and tenderness on palpation of masticatory muscles. Assessments followed the Polish version of the DC/TMD criteria [37]. The evaluation was based on palpation tenderness and Baron’s indicators, using a 0–1 scale, without assessing the severity of bruxism.




3.4. Psychoemotional and Cognitive Evaluation


Participants completed the following validated assessment tools:




	
COPE Inventory: A 60-item self-report tool measuring 15 coping strategies across adaptive, maladaptive, and context-dependent domains, rated on a 4-point Likert scale [38]. The Polish adaptation shows good reliability (α = 0.72–0.88; total α = 0.86) [39].



	
Generalized Anxiety Disorder Scale (GAD-7): A 7-item self-report tool screening generalized anxiety on a 0–3 scale, with total scores ranging 0–21 [40]. The Polish version demonstrates high reliability and validity (α = 0.92) [41].



	
DC/TMD Bruxism Symptoms Questionnaire: Assessing subjective severity and frequency of bruxism-related symptoms. It is a self-report instrument derived from the Diagnostic Criteria for Temporomandibular Disorders (DC/TMD), designed to evaluate patients’ perception of bruxism behaviors and their clinical relevance [37].



	
Stroop Test (105-item version): The Polish version of the Stroop Color and Word Test (SCWT) was used to assess executive function, cognitive inhibition, and selective attention [42,43]. The task included three conditions with 105 randomized stimuli each: (1) word reading (color names in black), (2) color naming (colored squares), and (3) color-word naming (incongruent words and ink colors). In the incongruent condition, participants were required to suppress the automatic reading response in favor of naming the ink color. Reaction times and both corrected and uncorrected errors were recorded. Cognitive interference was calculated by comparing incongruent (CW) performance with word (W) and color (C) conditions. The test is widely validated and frequently applied in both research and clinical assessment of inhibitory control [44,45].









3.5. Control Group Definition


Participants were allocated to two analytic groups based on the clinical bruxism assessment described below. The bruxism group comprised participants meeting the a priori criteria for probable bruxism. The control group comprised participants who did not meet those criteria on the same standardized examination and self-report screen. Controls were drawn from the same source population, recruited during the same period, and underwent identical eligibility screening, DC/TMD exam, and questionnaires. No matching was used; group differences were addressed analytically with effect sizes, confidence intervals, and multivariable models.




3.6. Statistical Analysis


Statistical analysis involved descriptive statistics and comparisons between groups to explore relationships between bruxism severity, psychoemotional factors, coping strategies, and cognitive functioning. SPSS software (version 27) was used, with significance set at p < 0.05. Continuous variables were summarized as mean ± SD or median (IQR), depending on distribution, and categorical variables as n (%). Normality was assessed using the Shapiro–Wilk test and visual inspection of Q-Q plots. For two-group comparisons, independent-samples t-tests were applied when parametric assumptions were met, otherwise Mann–Whitney U tests were used. For comparisons across multiple groups, one-way ANOVA or Kruskal–Wallis tests were performed. Categorical variables were compared using chi-square or Fisher’s exact tests. Effect sizes were calculated for all comparisons: Hedges g with 95% CI for mean differences, Cliff’s delta for nonparametric two-group contrasts, epsilon-squared for Kruskal–Wallis tests, and Cramér’s V for chi-square tests. For categorical outcomes, risk differences and risk ratios with 95% CIs were also reported. Associations between ordinal or non-normally distributed variables were assessed with Spearman’s rho. All analyses were prespecified before unblinding group labels.





4. Results


4.1. Participants, Bruxism Diagnosis and Classification


The sample comprised 111 adults (n = 111), aged 18–37. The study group includes women (67.3%) and men (32.7%). Most participants are between 18 and 26 years old (91.8%), followed by smaller groups aged 27 to 30 (6.4%) and 31 to 40 (1.8%). When looking at specific ages, the most common are 19 years old (17.8%), 23 years old (16.9%), 24 years old (15.7%), 22 years old (13.5%), and 20 years old (12.2%). Other ages include 21 (5.1%), 25 (4.1%), 26 (3.2%), 27 (5.5%), and 30 (2.4%), with tiny proportions at other ages. Regarding their field of study, 50.9% are enrolled in dentistry, 40% in biological renewal, and 9.1% in physiotherapy. In the dataset (n = 111), bruxism occurred in 63.96% of cases (n = 71), while no bruxism occurred in 36.04% of cases (n = 40). Table 2 and Table 3 present details about the study group.




4.2. General


4.2.1. Anxiety Severity in Bruxism


Participants with bruxism demonstrated significantly higher GAD-7 scores than non-bruxism participants (10.63 ± 5.78 vs. 5.80 ± 3.66; p < 0.001, Hedges’ g = 0.94). Clinically relevant anxiety (GAD-7 ≥ 10) was nearly three times more common in the bruxism group (55.4%) than in controls (19.6%). Figure 1 compares anxiety levels between participants with bruxism and those without. The blue bars represent the mean GAD-7 scores with error bars showing standard deviation. Participants with bruxism had a significantly higher mean score (10.63 ± 5.78) than the non-bruxism group (5.80 ± 3.66). The red line shows the percentage of participants with clinically relevant anxiety (GAD-7 ≥ 10). This was nearly three times higher in the bruxism group (55.4%) compared to controls (19.6%). Overall, the figure demonstrates a clear association between bruxism and elevated anxiety symptoms (Figure 1).




4.2.2. Executive Control (Stroop Interference)


Bruxism was associated with reduced performance on the Stroop task. Interference time was significantly greater in the bruxism group (42.19 ± 16.87 s) compared with controls (34.57 ± 16.25 s), with a mean difference of 7.63 s (95% CI 0.90–14.35; p = 0.027, g = 0.46), indicating slower cognitive inhibition in individuals with bruxism (Figure 2). Relative and ratio interference indices followed the same direction but did not reach statistical significance. No significant correlation was observed between anxiety severity (GAD-7 total score) and interference time (r = 0.16, p = 0.11).




4.2.3. Headache and Anxiety


Participants reporting temporal headaches in the preceding 30 days had significantly higher GAD-7 scores than those without (11.38 ± 5.06 vs. 6.86 ± 3.96; p = 0.010, g = 0.93). This association persisted after adjusting for bruxism status.





4.3. COPE Inventory


Coping strategy patterns also varied according to masticatory muscle pain severity. Kruskal–Wallis analyses showed significant effects for active coping (H(3) = 8.38, p = 0.039), planning (H(3) = 8.83, p = 0.032), focusing on and venting emotions (H(3) = 13.61, p = 0.0035), and behavioral disengagement (H(3) = 10.25, p = 0.0166). Post hoc tests indicated that participants with no pain reported significantly higher active coping scores than those in moderate pain (group 2; p = 0.038) and higher planning scores than group 2 (p = 0.050). Conversely, focusing on and venting emotions was more frequent in participants with moderate (group 2; p = 0.029) and severe pain (group 3; p = 0.0068) than those without pain. Behavioral disengagement was most pronounced in the severe pain group, which scored higher than the moderate pain group (p = 0.049). Overall, these findings indicate a shift from problem-focused strategies toward emotion-focused and avoidance-oriented coping as masticatory muscle pain severity increases. Analysis of COPE Inventory responses revealed differences in the types of coping strategies most frequently chosen by participants. In the no-bruxism group, the most common strategies were instrumental support and positive reinterpretation and growth, each reported by 9 participants. In contrast, the bruxism group most frequently endorsed use of emotional support, selected by 26 participants. A chi-square test of independence (χ2 = 19.76, df = 12, p = 0.072) indicated no statistically significant difference in the overall distribution of coping strategies between groups. Although this difference did not reach statistical significance, the observed pattern suggests that individuals with bruxism may rely more on emotion-focused support-seeking. In contrast, those without bruxism appear to favor instrumental assistance and cognitive reframing approaches. Additionally, aggregated analysis showed that maladaptive coping strategies, including behavioral disengagement, self-blame, and substance use, were more common in the bruxism group. In contrast, adaptive strategies such as active coping, planning, and positive reinterpretation were more prevalent among controls (Figure 3).




4.4. GAD-7


The Mann–Whitney U test, applied due to non-normal score distributions in both groups (Shapiro–Wilk test: W = 0.956, p = 0.016 for the bruxism group; W = 0.923, p = 0.010 for the control group), showed that participants with bruxism (Group 1; n = 71) had significantly higher GAD-7 total scores compared with those without bruxism (Group 2; n = 40). The ranks were 4572 for Group 1 and 1533 for Group 2, yielding U = 713.0, Z = 4.27, and p < 0.00002. This indicates a markedly higher level of generalized anxiety symptoms among participants with bruxism relative to controls. Kruskal–Wallis analysis revealed a significant association between GAD-7 total scores and the duration of symptoms (H(3) = 9.50, p = 0.023). Post hoc tests showed that participants without symptoms (group 0) had significantly lower GAD-7 scores than those with short-term symptoms (group 1; p = 0.043). Mann–Whitney U tests demonstrated that participants who reported temporomandibular joint (TMJ) noises during jaw movement in the past three days had significantly higher GAD-7 scores than those without such symptoms (U = 1124.0, Z = 2.26, p = 0.024). Similarly, participants experiencing temporal headaches in the last 30 days scored markedly higher on the GAD-7 than those without (U = 840.5, Z = 4.00, p < 0.0001). These findings indicate that higher levels of generalized anxiety are linked to both the presence and the duration of pain-related symptoms, particularly TMJ noises and temporal headaches.




4.5. Stroop Test


Normality testing (Shapiro–Wilk) indicated non-normal distributions for all time-based Stroop indices in the control group (p < 0.01) and for error difference in both groups (p < 0.001). Mann–Whitney U tests revealed that three time-based variables, task time difference, relative index, and time ratio were significantly worse in the bruxism group compared with controls (U = 832.5, Z = 2.52, p = 0.012; U = 908.5, Z = 1.98, p = 0.047 for both indices). These results indicate longer completion times and greater interference effects in individuals with bruxism. No significant differences were observed between groups for the number of errors (U = 1045.5, p = 0.31), suggesting that accuracy was comparable despite slower task performance in the bruxism group. Spearman correlations showed strong interdependence among the time-based Stroop indices (ρ ≈ 0.93 between the relative index and the time ratio), but only weak associations with health status. The data suggest that bruxism is associated with reduced processing speed and inhibitory control, but not with increased error rates. Spearman’s rank correlation analysis revealed that only the Stroop task time difference was significantly correlated with GAD-7 scores (ρ = 0.166, p < 0.05), indicating a weak but positive association between slower interference resolution and higher generalized anxiety levels. Other Stroop indices, relative index, time ratio, and error difference, showed no significant correlations with GAD-7, suggesting that anxiety severity is more closely related to processing speed than accuracy or proportional interference measures. The analysis revealed statistically significant differences in both muscle pain levels and anxiety severity (GAD-7) depending on the field of study. The Kruskal–Wallis test for the total number of painful muscles (H(2) = 12.33, p = 0.0021) showed that physiotherapy students reported the highest levels of muscle pain (mean rank = 70.40), followed by dentistry students (mean rank = 62.52). In contrast, students in biological renewal (rehabilitation/wellness) reported the lowest muscle pain (mean rank = 43.18). Post hoc pairwise comparisons indicated statistically significant differences between biological renewal and physiotherapy (p = 0.0446) and between biological renewal and dentistry (p = 0.0079). In contrast, the difference between physiotherapy and dentistry was not statistically significant (p = 1.0000). For anxiety levels measured with the GAD-7 scale, the Kruskal–Wallis test (H(2) = 6.69, p = 0.0352) revealed that physiotherapy students had the highest anxiety scores (mean rank = 73.50), followed by dentistry students (mean rank = 58.72), with the lowest scores observed among biological renewal students (mean rank = 47.31). The most significant difference, approaching statistical significance, was found between physiotherapy and biological renewal (p = 0.0572), while all other comparisons showed no statistically significant differences (p > 0.22). These findings suggest that the field of study may have a meaningful impact on the frequency and intensity of muscle pain, with physiotherapy and dentistry students experiencing significantly more muscle pain than biological renewal students. In contrast, while there is some indication that the field of study may also influence anxiety levels, the observed differences, particularly between physiotherapy and biological renewal, were weaker and did not consistently reach conventional levels of statistical significance.



The multiple regression analyses examining Stroop test performance outcomes (task time difference, relative index, time ratio, and error count difference) to anxiety levels (GAD-7) and a stress/bruxism factor revealed consistently weak associations and low explanatory power. For task time difference, the model showed a weak correlation (R = 0.235) and explained only 5.5% of the variance (R2 = 0.055, adjusted R2 = 0.036), with the overall model approaching but not reaching statistical significance (F(2,97) = 2.844, p = 0.063). Anxiety had no significant effect (p = 0.406), while stress/bruxism showed a positive trend toward significance (p = 0.088), suggesting a possible but unconfirmed influence. For both the relative index and time ratio measures, results were nearly identical (R = 0.146, R2 = 0.021, adjusted R2 = 0.001, F(2,97) = 1.053, p = 0.353), with neither predictor significantly affecting outcomes (all p > 0.15), indicating negligible explanatory value. For error count difference, the model again showed a weak correlation (R = 0.217, R2 = 0.047, adjusted R2 = 0.027, F(2,97) = 2.390, p = 0.097), with stress/bruxism demonstrating a borderline negative association (p = 0.054) and anxiety showing a borderline positive association (p = 0.097), both potentially relevant but not statistically confirmed. Taken together, these results indicate that anxiety levels do not significantly predict Stroop performance in any metric. At the same time, stress/bruxism may have a small, borderline impact on time difference and error count, warranting further investigation with larger samples (Figure 4).




4.6. Interpretation


Overall, the regression results indicate that neither anxiety (GAD-7) nor the stress/bruxism factor significantly predicted Stroop task performance across the examined measures (task time difference, relative index, time ratio, and error count difference), and the models generally explained only a small proportion of the variance. The weak correlations (R ranging from 0.146 to 0.235) and low R2 values (2–5.5%) suggest that these psychological and physiological factors have only a limited direct influence on cognitive control performance in this sample. Several factors could explain these findings. First, Stroop performance may be influenced by a broader range of cognitive, attentional, and neurological variables, such as working memory capacity, processing speed, or fatigue, which were not included in the models. Second, the potential effects of anxiety or bruxism on cognitive control might be subtle and require a larger sample size to detect, especially if these relationships are non-linear or interact with other unmeasured variables (e.g., sleep quality, coping strategies). Third, the sample characteristics, such as a relatively homogeneous population in terms of age, education, or health status, might have reduced variability in both predictors and outcomes, limiting statistical power. Finally, task-specific factors such as test length, difficulty, or participant familiarity with similar tasks could have attenuated the observable influence of psychological stress or anxiety on performance. These results therefore suggest that while anxiety and bruxism may have some clinical or experiential relevance to cognitive performance, their measurable statistical effect on Stroop task outcomes under the conditions of this study appears small.





5. Discussion


5.1. The Findings of This Study in the Context of Other Evidence


The aim of this study was to investigate the relationship between bruxism, the severity of generalized anxiety symptoms, cognitive functioning and stress coping strategies, as well as to assess the impact of the severity of masticatory muscle pain and environmental factors (field of study) on these variables [10,46]. This study provides further evidence that bruxism, particularly among students in health-related fields, is a complex condition situated at the intersection of psychological stress, coping styles, and cognitive control mechanisms. The findings support the biopsychosocial model of bruxism, in which biological, emotional, and behavioral domains interact to influence the onset and maintenance of parafunctional jaw activity [7]. The observation that participants with bruxism exhibited significantly higher GAD-7 scores than controls is consistent with prior work linking bruxism to elevated stress and anxiety levels [12]. The nearly threefold higher prevalence of clinically relevant anxiety among bruxers in our cohort mirrors patterns seen in both student and general adult populations, reinforcing the hypothesis that bruxism may be a somatic manifestation of chronic hyperarousal [47,48]. This aligns with neurobiological models implicating hypothalamic–pituitary–adrenal axis activation and increased sympathetic drive in the amplification of masticatory muscle tone [49]. The finding that students with bruxism exhibited significantly higher anxiety and a nearly threefold increase in clinically relevant anxiety supports stress physiology models of bruxism. These models emphasize dysregulation of the hypothalamic–pituitary–adrenal (HPA) axis and heightened sympathetic nervous system activity as central mechanisms. Chronic stress and anxiety can lead to sustained cortisol release and autonomic hyperactivation, which in turn increase masticatory muscle tone and contribute to repetitive jaw muscle activity. This aligns with previous studies reporting elevated salivary cortisol and increased heart rate variability preceding bruxism episodes, particularly during sleep. Our results suggest that bruxism is not merely a dental issue but a somatic manifestation of chronic hyperarousal, consistent with a biopsychosocial framework.




5.2. Coping Strategies and Pain Severity


An analysis of coping strategies demonstrates a shift from problem-focused to emotion-focused and avoidance-oriented coping as muscle pain severity increased [12]. Although the overall distribution of coping strategies did not differ significantly between bruxism and non-bruxism groups, the pattern suggests that bruxers rely more heavily on emotional support-seeking [12,50]. In contrast, controls tend to favor instrumental support and positive reinterpretation. These results are consistent with previous studies indicating that individuals with AB may use adaptive coping strategies [51]. There may be a bidirectional relationship between pain and coping style, in which ineffective strategies may exacerbate stress and indirectly cause pain, and persistent pain may impair the use of adaptive strategies [52]. The integration of anxiety assessment, coping evaluation, and cognitive testing provides a multidimensional profile of bruxism that extends beyond traditional dental symptomatology. Clinically, these findings highlight the need for a multidisciplinary approach to management that involves dentists, psychologists, and physiotherapists working together. Dentists can address, e.g., occlusal appliance therapy and work with muscles hyperactivity, psychologists and psychotherapists can implement stress-reduction interventions such as coping-skills training or psychotherapy (cognitive-behavioral CBT, Gestalt therapy or others). Physiotherapists can help alleviate muscle tension, improve jaw function, and also teach how to exercise at home. Such coordinated care pathways may prevent the progression of bruxism to chronic pain, sleep disorders, and long-term functional impairment. Incorporating simple psychological screening tools like the GAD-7 and COPE Inventory into routine dental or medical visits could help identify at-risk individuals early and facilitate timely referral to appropriate specialists. Furthermore, by addressing the psychosocial dimensions of bruxism, such interventions may also reduce the burden of anxiety and stress commonly associated with the disorder while simultaneously enhancing patients’ self-awareness regarding their own condition.




5.3. Executive Function Findings and the Role of the DLPFC


One novel aspect of this study is the inclusion of Stroop task performance as a proxy for dorsolateral prefrontal cortex (DLPFC) inhibitory control. Bruxism participants demonstrated significantly greater Stroop interference times, indicating slower cognitive inhibition, but without a corresponding increase in errors [53]. This suggests that bruxers may preserve accuracy at the expense of speed when faced with competing cognitive demands. The weak correlations between GAD-7 scores and interference times, along with low explanatory power in regression models, indicate that anxiety alone does not fully account for inhibitory control differences [54]. This suggests that the observed differences in cognitive functions are multifactorial and largely independent of the level of anxiety or the presence of bruxism. Variables not included in the model, such as sleep quality, fatigue level, individual differences in cognitive resources, or lifestyle, may also play a role [55]. Instead, these results may reflect a broader interplay between stress physiology, attentional control, and motor regulation, as proposed in neurocognitive models of bruxism [56].




5.4. Field of Study as a Modulator of Risk


An interesting secondary finding was that physiotherapy and dentistry students reported masticatory muscle pain more frequently compared to students in the biological renewal program, indicating that a higher proportion of students in these two fields experienced muscle pain than their peers in biological renewal.



This may reflect differences in academic workload, clinical exposure, or personality traits associated with specific professional tracks. The implication is that professional training environments could contribute to bruxism risk through sustained psychosocial stressors [57,58,59].




5.5. Clinical and Research Implications


The integration of anxiety assessment (GAD-7), coping evaluation (COPE), and cognitive control testing (Stroop) offers a multidimensional profile of bruxism that extends beyond dental symptomatology and highlights the need for interdisciplinary care. Clinically, this suggests that management strategies should combine stress reduction interventions such as mindfulness, relaxation training, and psychotherapy with pain management protocols that address both muscular symptoms and their psychological consequences, as well as cognitive training or neurofeedback approaches aimed at enhancing inhibitory control in patients with evidence of slowed cognitive interference resolution. This comprehensive approach may improve treatment effectiveness, accelerate recovery, reduce costs, and prevent long-term complications such as chronic facial pain, temporomandibular joint disorders, excessive muscle tension, sleep disturbances, and cognitive decline. Future studies should incorporate objective verification of bruxism using polysomnography or electromyography, employ diverse tools for assessing emotional regulation and stress, and explore causal mechanisms linking stress, coping strategies, and bruxism symptoms in varied populations beyond academic settings. Our findings also suggest that psychological screening tools like the GAD-7 and COPE Inventory could be incorporated into routine dental and medical assessments to identify individuals at risk for bruxism-related complications at an early stage. These simple, self-administered measures require minimal time and resources, yet they provide valuable insights into psychoemotional factors contributing to bruxism; for example, elevated GAD-7 scores or predominant emotion-focused and avoidance coping strategies could alert clinicians to psychosocial stressors underlying muscle pain or temporomandibular symptoms. Integrating such tools into dental examinations, student health screenings, or primary care visits would enable early interdisciplinary referral for stress management or behavioral interventions, aligning with the biopsychosocial model and supporting comprehensive care that extends beyond symptomatic dental treatment.




5.6. Limitations of Our Study


This study has several limitations that should be considered when interpreting the findings. Its cross-sectional design precludes conclusions about causal relationships between bruxism, anxiety, coping strategies, and inhibitory control, and longitudinal studies are needed to establish temporal relationships and potential causal pathways. The sample consisted primarily of young health sciences students, which limits generalizability to broader and more diverse populations, such as older adults, non-academic groups, or individuals with different cultural or socioeconomic backgrounds. Bruxism was diagnosed using a combination of standardized clinical examination and self-report, consistent with the 2018 international consensus for probable bruxism; however, polysomnography (PSG) and electromyography (EMG), the gold standard methods for definitive diagnosis, were not used, which may have led to some misclassification despite the use of two convergent approaches. Although the Stroop task provided valuable insights into inhibitory control, it captured only one domain of executive function, leaving other cognitive processes such as working memory, sustained attention, or cognitive flexibility unexplored. Several potential confounders, including sleep quality, fatigue, caffeine or nicotine use, medication intake, circadian rhythm, and prior traumatic experiences, were not systematically controlled, all of which could influence both bruxism expression and cognitive performance. Additionally, while the psychological instruments used were validated, they may not have fully captured nuanced aspects of emotional regulation or stress reactivity. Collectively, these limitations indicate that while the present findings highlight meaningful associations, further studies with larger and more diverse samples, objective multimodal bruxism diagnostics, and broader cognitive and psychosocial assessments are required to strengthen causal inference and improve external validity. Finally, because our sample size justification was conducted post hoc rather than before recruitment, there is a risk that the study may have been under- or overpowered for certain secondary analyses (Table 4).





6. Conclusions


Bruxism among health sciences students is closely linked to elevated anxiety, maladaptive coping strategies, and subtle impairments in cognitive inhibition. Students with bruxism showed higher GAD-7 scores, more frequent headaches and temporomandibular symptoms, and a shift from problem-focused toward emotion-focused and avoidance coping. Stroop results suggest slower inhibitory responses despite preserved accuracy. Physiotherapy and dentistry students reported more anxiety and muscle pain than students in biological renewal, reflecting differences in academic stress. These findings support viewing bruxism as a multifactorial biopsychosocial condition and highlight the need for interdisciplinary management that combines dental care with psychological assessment and stress reduction strategies. Future studies using objective diagnostic tools and larger, more diverse populations are warranted to clarify causal mechanisms and guide tailored interventions. Future longitudinal, multi-center studies using objective diagnostic tools such as polysomnography or electromyography are essential to confirm these findings and clarify causal pathways.
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Figure 1. GAD-7 Scores and clinically Relevant anxiety in bruxism vs. non-bruxism. 
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Figure 2. Stroop task interference time in bruxism vs. non-bruxism. 
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Figure 3. Coping strategies in bruxism vs. non-bruxism. 
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Figure 4. Stroop Test results in bruxism vs. non-bruxism. 
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Table 1. The selection criteria for patient qualification in the study.
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	Inclusion Criteria
	Exclusion Criteria





	1. Written informed consent to participate
	1. Diagnosed neurological disorders unrelated to bruxism



	2. Age between 18 and 60 years
	2. Severe psychiatric conditions



	3. Medically stable with no uncontrolled acute or chronic conditions
	3. Current medications affecting central nervous system functions



	4. Recent significant dental or orthodontic treatment (within six months prior)
	



	5. Use of analgesic drugs and/or drugs affecting muscle function
	



	6. Disease or autoimmune disorder associated with generalized muscular tension
	










 





Table 2. Demographic Characteristics of Study Participants.
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	Median (Range)
	n (%) or M ± SD
	Characteristic





	
	
	Sex



	22.5 (18–37)
	74 (66.6%)
	Women



	21.5 (18–31)
	37 (33.3%)
	Men



	22 (18–37)
	22.29 ± 3.10
	Age (years)










 





Table 3. Distribution of Participants diagnosed with Bruxism by Gender, Age, and Field of Study.
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	Percentage
	Subcategory
	Category





	66.6%
	Women
	Gender



	33.3%
	Men
	



	91.8%
	18–26
	Age Group



	6.4%
	27–30
	



	1.8%
	31–40
	



	17.8%
	19
	Specific Age



	16.9%
	23
	



	15.7%
	24
	



	13.5%
	22
	



	12.2%
	20
	



	5.1%
	5.1%
	21



	4.1%
	25
	



	3.2%
	26
	



	5.5%
	27
	



	2.4%
	2.4%
	30



	50.9%
	Dentistry
	Field of Study



	40.0%
	Biological Renewal
	



	9.1%
	Physiotherapy
	










 





Table 4. Summary of key indications, findings, and clinical implications.
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	Clinical Implication
	Key Finding
	Indication





	High burden in students. Routine screening is justified in university clinics and student health.
	Bruxism 63.96% (71/111)
	Prevalence



	Add brief GAD-7 screening to dental and primary care intakes. Early referral to psychology when elevated.
	Higher in bruxism vs. controls: 10.63 ± 5.78 vs. 5.80 ± 3.66; mean diff 4.83; g 0.94; p < 0.001. Clinically relevant anxiety 55.4% vs. 19.6% (RR 2.83)
	Anxiety (GAD-7)



	Ask targeted questions about recent headache and TMJ noises to flag anxiety-related risk and bruxism activity.
	Temporal headache linked to higher GAD-7; TMJ noises associated with higher GAD-7
	Headache and TMJ noises



	Consider counseling on stress management and, when available, cognitive training or neurofeedback for inhibitory control.
	Slower interference in bruxism: 42.19 ± 16.87 s vs. 34.57 ± 16.25 s; mean diff 7.63 s; g 0.46; p = 0.027; accuracy similar
	Cognitive inhibition (Stroop)



	Use COPE to identify maladaptive strategies. Offer brief coping-skills training or refer for CBT.
	Shift toward emotion-focused and avoidance with increasing muscle pain; controls favored active coping and planning
	Coping style (COPE)



	Combine dental pain management with psychoeducation and coping-skills interventions.
	Greater maladaptive coping with higher masticatory muscle pain; severe pain linked to behavioral disengagement
	Pain severity



	Prioritize screening and prevention in high-stress programs. Coordinate with program health services.
	Physiotherapy and dentistry students reported more muscle pain than biological renewal students
	Field of study



	Acknowledge possible misclassification. Use multimodal confirmation in research and complex cases.
	Probable bruxism via DC/TMD exam + self-report. No PSG or EMG
	Diagnostic approach
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