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Abstract
Background: Bruxism is a common oral habit characterized by involuntary grinding of teeth, traditionally linked to multiple factors, including
intestinal parasitic infections (IPIs). This study investigated the association between bruxism, as measured by tooth wear and
temporomandibular disorders (TMDs), and the presence of IPIs in children.

Methods: A comparative cross-sectional study was conducted at a governmental primary health unit in Alexandria, Egypt, between August
2023 to 2024. A convenience sample of 450 healthy children (aged 3-10 years), with Angle’s Class I occlusion, were recruited and their
infection status was confirmed based on their stool analysis results (positive for IPIs, n = 225; negative for IPIs, n = 225). Parents
completed a questionnaire on demographics and bruxism risk indicators. Bruxism was evaluated using parent reports, the Helkimo’s
clinical Dysfunction Index for TMDs and masticatory muscle assessment, and the Hugoson’s Tooth Wear Index for dental wear.

Descriptive statistics and logistic regression models were used for data analysis.

Results: Of the 450 children, 50.6% were females. The mean age was significantly higher (7.38± 1.94) in the positive group than in the
negative group (6.71±1.52). Reported bruxism was significantly more frequent in participants with IPIs (61.5%, p=0.001). Mild TMD was
significantly more prevalent in children with IPIs (+ve = 60.1%, p=0.001). The mean number of affected teeth with wear was (2.72±3.29) in
the positive group and (2.50±3.41) in the negative group. IPIs emerged as a significant risk indicator for bruxism (AOR = 2.08; 95% CI:
1.32–2.29; tooth wear (AOR = 1.64; 95% CI: 1.08–2.47), and TMD (AOR = 1.85; 95% CI: 1.23–2.80).

Conclusion: Children with IPIs showed a higher occurrence of bruxism as reported by their mothers, which was associated with mild
temporomandibular disorders (TMDs) and increased tooth wear.

BACKGROUND
Oral health is an integral part of general health and overall well-being. Bruxism is an involuntary parafunctional habit characterized by
involuntary jaw muscle activity causing teeth to grind or clench, often occurring without conscious awareness [1, 2]. Bruxism is especially
prevalent among children and it tends to diminish with age [2, 3]. Research reveals that the prevalence of bruxism affects children at rates
ranging from 3.5–40.6% with no gender predilection [1, 4]. Its etiology is multifactorial, encompassing respiratory problems, sleep
disturbances, psychosocial stressors, and gastrointestinal conditions, including intestinal parasitic infections. In addition, it leads to
multiple adverse outcomes affecting the stomatognathic system, including dental wear, masticatory muscle discomfort and pain,
headache and temporomandibular disorders (TMDs) [5, 6]

Intestinal parasitic infections (IPIs) are among the most widespread diseases globally [7]. According to the World Health Organization
(WHO, 2023) estimates, IPIs affect approximately 1.5 billion individuals, which corresponds to about 24% of the world's population [8].
Approximately 600 million school-aged children worldwide have experienced at least one episode of intestinal parasitic infection [9]. In
Egypt, the prevalence among school children has been reported to be 56.3% [10].

These infections represent a significant public health problem, as they are associated with multiple adverse health outcomes, including
iron deficiency anemia, stunted growth, gastrointestinal disturbances, headaches, sleep disruptions, perianal itching, and bruxism [7, 11,
12].

Several studies have indicated a potential association between bruxism and intestinal parasitic infections [11, 13, 14]. Infection with certain
types of parasites has been linked to an increased risk of developing bruxism [15]. A significant association has been reported between
parasitic infections and symptoms such as anal itching and bruxism [16]. Additionally, a higher prevalence of bruxism has been observed
among children experiencing gastrointestinal discomfort [13]. It has also been suggested that effective treatment and eradication of
intestinal parasitic infections may lead to a reduction or complete resolution of bruxism symptoms [17].

Since information about the causative factors of bruxism is essential for its treatment, appropriate management and preventive modalities
for this condition, and since bruxism may be a significant predictor of parasitic infections in children, which may affect their health and
quality of life [18]. This study aimed to explore the association between intestinal parasitic infections and bruxism in a group of Egyptian
children, characterized by clinical manifestations such as tooth wear and temporomandibular disorders (TMDs), along with other
potentially contributing factors. The null hypothesis stated that there is no significant relationship between intestinal parasitic infections
and bruxism-related tooth wear and TMD.

METHODS
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This comparative cross-sectional study was carried out at a primary health unit affiliated with the Egyptian Ministry of Health in Alexandria,
based in the North Delta region of Egypt from August 2023 to August 2024. The study was conducted after receiving the approval of the
research ethics committee, Faculty of Dentistry, Alexandria University with the number: (IRB 00010556 – IORG 0008839 - #042742022),
and the approval of the Ministry of Health. Informed consents were obtained from the caregivers to participate in the study after explaining
the study's objectives and assuring them of the absolute confidentiality of the collected data.

Participants were included if they were aged 3 to 10 years old with Angle class I occlusion, and children with chronic systemic diseases
who took drugs that may affect the central nervous system or children with serious psychiatric or neurological disorders and those who
were treated with anthelminthic drugs in the last two months before recruitment were excluded.

The sample size was estimated assuming 80% study power and 5% alpha error according to a study that reported that children with
gastrointestinal disorders had a significantly higher (2.090-fold) probability of having bruxism [17]. The prevalence of bruxism among
healthy children was 15.45%. Based on the previous assumptions using binomial logistic regression, a total sample of 361 children was
calculated, increased to 433 ≈ 450 children to make up for the 20% non-response rate. Total sample size = Number per group x Number of
groups = 225 x 2 = 450 children. The sample size was based on Rosner’s method [19] calculated by G*power 3.1.9.7 [20].

Participants were recruited and their infection status was confirmed by the health unit parasitological laboratory. Based on their stool
analysis, children were categorized into two groups: the infected positive group (n = 225), comprising those with positive stool analysis
results and the comparative negative group (n = 225), comprising those with negative findings.

Data were collected using a structured examination questionnaire comprising two main sections. [Additional File 1] The first section
involved a structured interview with each child's caregiver. This section captured information on the child’s demographic profile (age in
years and sex), parental education level, reported bruxism, and bruxism-related history. Parents were asked about the frequency of bruxism
episodes over the past three months and whether bruxism had occurred on a daily basis. Additional questions addressed oral habits
associated with bruxism [21, 22], sleep quality, and potential risk factors, including recent stressful life events [23] and exposure to violence
[24–26]. Responses were recorded using a standardized format with the following options: “Yes,” “No,” or “I don’t know.”

. The clinical examination included an extraoral evaluation of the temporomandibular joint (TMJ) and muscles of mastication using the
Helkimo Dysfunction Index [27] to detect any signs of functional impairment,

The examination included mandibular opening, observation of any deviation during opening, TMJ dysfunction, TMJ pain and the
preauricular region, and palpation of the masticatory muscles for pain. The scores assigned to the five symptoms were summed up. Each
individual gained a score ranging from 0–5 for each symptom according to the degree of impairment; 0 = no impairment, or no pain; 1 = 
mild impairment or palpable pain; 5 = severe impairment or severe pain with a palpebral reflex. An overall dysfunction score ranging from
0_25 points was subsequently calculated, where a higher score signifies a more acute disorder.

An intraoral examination included an assessment of each child’s teeth for the presence of wear facets, following the criteria of the
Hugoson Wear Index [28]. All erupted teeth were assessed and assigned a score according to each degree of incisal or occlusal wear. The
scoring criteria were as follows: Score of 0 indicated no wear or negligible wear of enamel, Score of 1 represented noticeable enamel wear
or enamel worn through to dentin in single spots, Score of 2 corresponded to dentin wear up to one-third of the crown height, and a Score
of 3 denoted dentin wear exceeding one third of the crown height. All examinations were conducted under natural daylight, with additional
illumination provided by a portable light source to enhance visibility and diagnostic accuracy. Children were seated on a straight-backed
chair, and standard disposable dental instruments (mirrors and probes) were used for inspection and palpation [12].

A single calibrated dentist performed all assessments to ensure consistency. The intraexaminer agreement in terms of tooth wear and
TMD was assessed by re-examining 20 children after one week and, and the Kappa values were 0.805 and 0.836 which indicated a
substantial agreement.

Statistical analysis
The dependent variable caregiver reported bruxism, tooth wear as assessed by the occlusal wear index and TMD as evaluated by TMJ
dysfunction index. The independent variable “Intestinal parasitic infections” was assessed by stool analysis testing. Violent exposure,
quality of sleep, adverse oral habits related to tooth wear and stressful life events were assessed by the caregiver’s interview. The
confounders were age, sex, socioeconomic status, and parental educational level. The normality of quantitative variables (age, tooth wear
scores, and TMD scores) was assessed using the Kolmogorov–Smirnov test and Q–Q plots. Age followed a normal distribution and was
compared between groups using the independent t-test. In contrast, tooth wear and TMD scores were not normally distributed and were
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analyzed using the Mann–Whitney U test. Categorical variables were summarized as frequencies and percentages and analyzed using
Pearson’s Chi-square test or Fisher’s Exact test, as appropriate. Binary logistic regression was performed to examine the association
between independent variables and clinical outcomes (reported bruxism, tooth wear and TMD). Both unadjusted and adjusted odds ratios
(UORs and AORs) were reported, along with 95% confidence intervals (CIs) and p-values. A p-value < 0.05 was considered statistically
significant. All analyses were conducted using IBM SPSS Statistics for Windows, Version 26.0 (Armonk, NY, USA).

RESULTS
Among the study subjects, the mean age was significantly higher (7.38 ± 1.94 years) in the positive infected group compared to negative
group (6.71 ± 1.52 years). Girls represented 59.1% of the positive infected group. Mothers with education levels less than secondary school
represented 81.3% of the positive infected group. Fathers with education levels higher than secondary school represented 32.0% of
positively infected children. [Table 1]

Table 1
Socio-demographic characteristics of the study subjects.

    Intestinal Parasitic infections Positive(+ ve) Negative(-ve)

(n = 225) (n = 225)

p-value

Age in years Mean ± SD 7.38 ± 1.94 6.71 ± 1.52 < 0.001*

Sex: n (%) Males 92 (40.9%) 130(57.8%) < 0.001*

Females 133(59.1%) 95(42.2%)

Father’s education:

n (%)

Illiterate 0 (0%) 0 (0%) 0.684

Less than secondary 153(68.0%) 157(69.8%)

Secondary and higher 72(32.0%) 68(30.2%)

Mother’s education: n (%) Illiterate 18(8.0%) 34(15.1%) < 0.001*

Less than secondary 183(81.3%) 185(82.2%)

Secondary and higher 24(10.7%) 6(2.7%)

*Statistically significant difference at p value < 0.05

Experiencing stressful life events was significantly associated with a positive stool analysis, with 36.5% of affected individuals reporting
such events compared to 63.5% of those without (p = 0.001). Additionally, exposure to violence was strongly linked to a positive stool
analysis (31.9%) versus a negative one (68.1%, p < 0.001). However, no significant differences were found regarding low quality of sleep (p 
= 0.241) or adverse oral habits (p = 0.828). [Table 2]
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Table 2
Risk indicators related to bruxism among the study subjects.

    Intestinal Parasitic infections

Positive(+ ve) Negative(-ve)

(n = 225) (n = 225)

p-value

Other oral habits Bite down on hard objects Yes 15 (38.5%) 24 (61.5%) 0.132

No 210 (51.1%) 210 (48.9%)

Crushing hard candies Yes 49 (46.7%) 56 (53.3%) 0.435

No 176 (51.0%) 169 (49.0%)

Opening bottles with teeth Yes 7 (100%) 0 (0.0%) 0.008*

No 218 (49.2%) 225 (50.8%)

Adverse oral habits Yes 58 (50.9%) 56 (49.1%) 0.828

No 167 (49.7%) 169 (50.3%)

Quality of sleep Sleep disorders (sleep apnea) Yes 6 (54.5%) 5 (45.5%) 0.760

No 219 (49.9%) 220 (50.1%)

Snores or nightmares Yes 3 (25.0%) 9 (75.0%) 0.079

No 222 (50.7%) 216 (49.3%)

Low quality of sleep Yes 7 (36.8%) 12 (63.2%) 0.241

No 218 (50.6%) 213 (49.4%)

Stressful life events Birth of sibling Yes 37 (39.4%) 57 (60.6%) < 0.020*

No 188 (52.8%) 168 (47.2%)

Change of address Yes 1 (12.5%) 7 (87.5%) 0.032*

No 224 (50.7%) 218 (49.3%)

Divorce of parents Yes 0 (0.0%) 0 (0.0%) --

No 225 (50.0%) 225 (50.0%)

Death of family member Yes 4 (26.7%) 11 (73.3%) 0.066

No 221 (50.8%) 214 (49.2%)

Facing stressful life events Yes 42 (36.5%) 73 (63.5%) 0.001*

No 183 (54.6%) 152 (45.4%)

Violent exposure Physical or emotional abuse Yes 43 (30.5%) 98 (69.5%) < 0.001*

No 182 (58.9%) 127 (41.1%)

Violent video games Yes 7 (70.0%) 3 (30.0%) 0.201

No 218 (49.5%) 222 (50.5%)

Overall violent exposure Yes 46 (31.9%) 98 (68.1%) < 0.001*

No 179 (58.5%) 127 (41.5%)

*Statistically significant difference at p value < 0.05

Bruxism was significantly more frequent in participants with a positive stool analysis (61.5%) compared to those with a negative result
(38.5%, p = 0.001). The Helkimo index was also significantly higher in the positive group (1.04 ± 1.06 vs. 0.70 ± 1.00, p < 0.001), indicating
greater TMD severity. TMD symptoms were present in 44% of participants, with a higher prevalence in the positive group (60.1% vs. 39.9%,
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p < 0.001). No significant difference was found in the number of affected teeth (2.72 ± 3.29 vs. 2.50 ± 3.41, p = 0.362). Tooth wear was
more common in the positive group (54.4% vs. 45.6%), but this difference was not statistically significant (p = 0.105). [Table 3]

Table 3
Reported bruxism and Clinical examination of TMD and tooth wear among the study subjects

    Intestinal Parasitic infections Positive(+ ve)
Negative(-ve)

(n = 225) (n = 225)

p-value Overall

Reported bruxism Grinding or

clenching

while
asleep/

daytime

Yes 88 (61.5%) 55 (38.5%) 0.001* 143
(31.8%)

No 137(44.6%) 170 (55.4%) 307(68.2%)

Helkimo index score Mean ± SD 1.04 ± 1.06 0.70 ± 1.00 < 
0.001*

0.87 ± 1.04

Median 1.00 0.00 0.00

Min - Max 0–4 0–3 0.0–4.00

TMD symptoms:

n (%)

Yes 119 (60.1%) 79 (39.9%) < .001* 198 (44%)

No 106 (42.1%) 146 (57.9%) 252 (56%)

Total affected teeth Mean ± SD 2.72 ± 3.29 2.50 ± 3.41 0.362 2.61 ± 3.35

Median 0.00 0.00 0.00

Min - Max 0–15 0–12 0–15

Occurrence of tooth wear: n (%) Yes 105 (54.4%) 88 (45.6%) 0.105 193
(42.9%)

No 120 (46.7%) 137 (53.3%) 257(57.1%)

*Statistically significant difference at p value < 0.05

Multivariable logistic regression models identified several significant predictors. Older age was significantly associated with both bruxism
(AOR = 1.23; 95% CI: 1.08–1.39; p = 0.002) and TMD (AOR = 1.23; 95% CI: 1.09–1.38; p = 0.001). Positive stool analysis emerged as a
significant risk indicator for bruxism (AOR = 2.08; 95% CI: 1.32–2.29; p = 0.002), tooth wear (AOR = 1.64; 95% CI: 1.08–2.47; p = 0.019), and
TMD (AOR = 1.85; 95% CI: 1.23–2.80; p = 0.003). Participants with less than secondary maternal education had higher odds of bruxism
(AOR = 3.01; 95% CI: 1.36–6.64; p = 0.006), while higher maternal education was associated with lower odds of tooth wear (AOR = 0.24;
95% CI: 0.07–0.76; p = 0.016). Being a female was significantly associated with increased TMD risk (AOR = 0.59; 95% CI: 0.39–0.90; p = 
0.013). Violent exposure also significantly increased the odds of bruxism (AOR = 2.53; 95% CI: 1.52–4.22; p < 0.001). [Table 4]
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Table 4
Binary logistic regression models assessing the effect of risk indicators on bruxism, Tooth wear and TMD occurrence

  Bruxism Tooth Wear TMD

AOR 95% CI P value AOR 95% CI P value AOR 95%
CI

P
value

Age in years 1.23 1.08, 1.39 0.002* 0.95 0.85, 1.07 0.387 1.23 1.09,
1.38

0.001*

Sex Males vs
Females

0.66 0.42,
1.03

0.068 1.40 0.93,
2.11

0.108 0.59 0.39,
0.90

0.013*

Mother’s
Education

Secondary
and higher
vs
Illiterate

2.30 0.69,
7.75

0.177 0.24 0.07,
0.76

0.016* 0.68 0.25,
1.87

0.458

Less than
secondary
vs
Illiterate

3.01 1.36,
6.64

0.006* 1.29 0.69,
2.39

0.427 0.83 0.44,
1.54

0.552

Intestinal
parasitic
infections

Positive
vs
Negative

2.08 1.32,
2.29

0.002* 1.64 1.08,
2.47

0.019* 1.85 1.23,
2.80

0.003*

Low
quality of
sleep

Yes vs No 2.03 0.76,
5.44

0.161 1.25 0.48,
3.25

0.650 1.06 0.39,
2.87

0.916

Adverse
oral
habits
related to
tooth
wear

Yes vs No 0.76 0.47,
1.25

0.284 1.17 0.76,
1.82

0.475 1.00 0.64,
1.57

0.993

Facing
Stressful
life
events

Yes vs No 1.24 0.76,
2.02

0.391 0.89 0.57,
1.40

0.608 0.92 0.58,
1.45

0.717

Violent
e;xposure

Yes vs No 2.53 1.52,
4.22

< 0.001* 0.99 0.62,
1.56

0.948 1.45 0.84,
2.18

0.208

*Statistically significant difference at p value < 0.05, AOR: Adjusted Odds Ratio, CI: Confidence Interval

DISCUSSION
This comparative cross-sectional study investigated the association between intestinal parasitic infections (IPIs) and bruxism-related tooth
wear and TMD in a sample of 450 Egyptian children aged 3–10 years. The study revealed that IPIs were a significant predictor of bruxism,
TMD symptoms and tooth wear. Age increased the risk of bruxism and TMD symptoms. Males had lower odds of developing TMD
compared to females. Higher maternal education was associated with significantly lower odds of tooth wear. Other factors such as
adverse oral habits, stressful life events, poor sleep quality, and violent exposure showed no significant association with either TMD or
tooth wear. These findings suggest a strong link between IPIs and bruxism-related TMD and tooth wear, therefore, the null hypothesis is
rejected.

The results showed that intestinal parasitic infections (IPIs) were detected in older children, which is consistent with the findings of Yazgan
et al. [29] who reported that the prevalence of intestinal parasitic infections increased with age, possibly because older children spend
more time outdoors, often playing with soil and dirt especially in rural areas with less supervision and personal hygiene, thereby increasing
the risk of infection. It was also reported that females experienced more IPIs than males, which was in line with some previous studies [30,
31]. This may be attributed to girls may assist more with domestic chores involving water, food preparation, or caring for younger siblings,
as well as possible biological differences in the immune response between males and females. It was also reported that positive stool
analysis was significantly lower in children whose parents had higher educational levels, which was consistent with previous studies [29,
32] likely because of better sanitation and hygiene practices, as well as greater awareness about the risk of parasitic infection and self-
cleaning. The present study also revealed that increasing age increased the odds of having bruxism, which is consistent with the findings
of other study [33] ,which suggested that bruxism tends to increase with age, which may be attributed to increased exposure to recurrent
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IPIs. It was also reported that higher mother’s education decreases the odds of bruxism, which is consistent with previous studies [34, 35]
because awareness and education may therefore play a role in reporting bruxism and seeking medical consultation. The present study also
showed that more than half of the children whose mothers reported bruxism were among those with a positive stool analysis. This finding
was consistent with those of previous studies [11, 13, 14, 16, 29, 32] which suggested that intestinal parasitic infections could play a role in
bruxism etiology. One possible explanation is that intestinal parasites produce metabolites known as nonspecific proteins, which are toxic
substances secreted throughout their life cycles. These toxic compounds can potentially trigger the brain to induce teeth grinding due to
the close communication between the gut and brain via the vagus nerve [14]. Additionally, it has been reported that female parasites
migrate at night to lay eggs near the anus, causing itching and discomfort. This nocturnal irritation may lead to restlessness during sleep,
further contributing to bruxism in affected children [14]. This finding was inconsistent with those of previous studies [36–38] which
reported that there was no significance between bruxism and IPIs due to the complex multifactorial nature of bruxism. Violent exposure is
a significant predictor of bruxism due to its strong impact on psychological stress, emotional distress, and anxiety levels which are well-
established risk factors for bruxism [39].

TMD as a sequel of bruxism was significantly higher in the positively infected group of children. This finding was consistent with previous
studies [1, 18, 40–42], which is attributed to repetitive excessive forces on the TMJ and masticatory muscles during bruxism. These
combined effects contribute to the development of pain, joint dysfunction, and other clinical features of TMD. TMD also increased with age,
which is consistent with the findings of previous studies [43–45]. This may be driven by increased and cumulative biomechanical overload
from bruxism due to recurrent infections. Another study finding was that TMD was significantly higher in female children, and this was also
reported in previous studies [46, 47] due to greater pain sensitivity and reporting in females who were more exposed to recurrent IPIs.

It has also been reported that IPIs increased the risk of tooth wear significantly; these results are consistent with those of a previous study
[48] which reported that tooth wear was higher in children with digestive disorders than children without. Tooth wear as another possible
sequel of bruxism was significantly higher in the positively infected group of children. This finding was in line with previous studies [18, 49–
51]. The etiology behind tooth wear due to bruxism hinges on neuromuscular hyperactivity causing continuous tooth contact with
excessive force beyond functional chewing. This leads to mechanical stresses that overwhelm the protective mechanisms of enamel,
causing gradual structural loss. Higher maternal education has also been reported to be a protective factor against tooth wear. This may
be due to educated mothers are more likely to instill regular and effective oral health practices, facilitating early dental visits, preventive
treatments, and addressing risk factors promptly [52].

Other factors, including low sleep quality, adverse oral habits, stressful life events, and violent exposure, were not significantly associated
with either condition.

This study has several strengths, including a relatively large sample size, a well-defined study population, and the use of standardized
indices (Helkimo and Hugoson) for assessing bruxism- related TMD and tooth wear. The assessment of both clinical signs and parental
reports of bruxism provides a comprehensive evaluation of the condition.

This study has several limitations. One limitation was that information was collected only from the accompanying parent, which may not
necessarily be the parent who sleeps next to the child or who hears them during sleep. This concern is anticipated to have minimal impact
on the accuracy of reporting. Additionally, more than one sample needs to be collected on three consecutive days to be more accurate in
terms of the results. In addition, clinical examination of the TMJ was not easy in some young children and the most prominent symptoms
were muscle pain and TMJ pain. In addition, owing to the cross sectional design of the study, causality cannot be established and follow-
up after taking anthelminthic drugs was much needed expecting recovery from bruxism. It should also be considered that tooth wear
results from cumulative, multifactorial processes, highlighting the necessity for long-term future research. Additionally, the study
population is limited to children attending a parasitological laboratory in Alexandria, Egypt, which may reduce the extent to which the
findings are generalizable to other populations. Nevertheless, the study has several important findings.

The findings of this study have many implications for the diagnosis and management of TMD and tooth wear in children, particularly in
regions where IPIs are prevalent. Clinicians should consider the possibility of parasitic infections in children presenting with TMD and tooth
wear, especially when accompanied by other suggestive symptoms. Further research is needed to confirm these findings and elucidate the
mechanisms underlying the association between IPIs and bruxism-related TMD and tooth wear. Longitudinal studies could help establish
the temporal relationship between parasitic infections and the development of bruxism-related TMD and tooth wear. Additionally, studies
investigating the impact of anthelminthic treatment on bruxism-related TMD and tooth wear symptoms would provide further evidence for
a causal link. Exploring the role of other potential contributing factors, such as diet, stress levels, and genetic predispositions, in the
development of bruxism-related TMD and tooth wear in children with and without IPIs would also be valuable.
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CONCLUSION
This study provides evidence for a significant association between intestinal parasitic infections and bruxism-related TMD and tooth wear
in Egyptian children. The findings highlight the potential role of IPIs as contributing factors to bruxism-related TMD and tooth wear,
emphasizing the significance of considering parasitic infections in the evaluation and management of bruxism-related TMD and tooth wear
in children. Further research is needed to confirm these findings and to better understand the underlying mechanisms.
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temporomandibular disorders
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