Prevalence of temporomandibular disorder and its association with stress and anxiety among university students

Abstract: 
Objective: The objective was to evaluate the prevalence of Temporomandibular Disorders (TMD) and the association with stress and anxiety among university students. Material and Methods: The Fonseca Anamnestic Index, Trait-State Anxiety Inventory (IDATE) and LIPP Stress Symptom Inventory (LIPP) were applied for 714 voluntaries. Descriptive and inferential statistical analyzes were performed using the chi-square or Fisher's exact test and the Student's t-test or ANOVA, significance level of 5%. Results: The prevalence of TMD was 68.63%, 46.9% had mild TMD. There was a statistically significant difference between the means of age and the severity of the TMD, higher mean values for severe TMD (22.5 ± 3.3 years). There was a statistically significant association between the female and TMD, higher prevalence of mild TMD. Among the volunteers diagnosed with TMD, a significant number were diagnosed without stress, but there was a statistically significant association between those diagnosed with stress and mild TMD, anxiety and TMD, (state: moderate anxiety and DTM - 50%; trait: moderate and severe anxiety and mild DTM - 49.3% and 49.87%, respectively). Conclusion: There was a high prevalence of TMD signs and symptoms, with higher prevalence in the female gender, mild TMD was more significant, and anxiety and stress were significantly present among university students with TMD signs and symptoms.
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Introduction
Temporomandibular Disorder (TMD) is identified as the major cause of pain, of non-dental origin, in the orofacial region [1] and is the second cause of seeking treatment, only behind dental pain [1]. It is defined as a group of musculoskeletal and neuromuscular conditions involving the temporomandibular joints (TMJ), masticatory muscles and all associated tissues [2].
TMDs present common signs and symptoms. Pain is the most frequent symptom and may be localized in the masticatory muscles, the TMJ and/or the preauricular region [1]. Limitation or deviation of the mandibular opening and joint noises are also complaints frequently reported by patients with TMD [1].
The prevalence of TMD varies considerably among studies [3], especially in the methodological diversity and individual factors selected in each study [4]. Many studies point to the high prevalence of TMD in the various populations studied, such as Sweden, Italy and Brazil [5,6]. In a study conducted in the interior of the state of São Paulo (Ribeirão Preto, SP, Brazil), it was found that nearly 40% of the population studied had at least one TMD symptom [7]. Even with all the diversity, the studies converge on the female gender as the prevalent distribution, especially in the age range of 18 to 45 years [5,6,7].
Psychosocial factors such as stress, anxiety and depression may contribute to the progression and exacerbation of painful TMD symptomatology [8]. Today, it is known that stress is capable of profoundly affecting the biological processes of transmission and perception of pain [9]. According to Stallman [10], the student population lives under more stress than the general population and, therefore, develops considerably more TMD and parafunctional oral habits.
Even having this information, new epidemiological studies need to be conducted because of the diversity of results and regional differences [7]. The purpose of this study was to estimate the prevalence of TMD and its association with anxiety and stress, among university students in different academic programs and terms, due to its peculiar distribution in the age group and capacity to negatively affect quality of life.
Material and Methods
This is a cross-sectional, observational, epidemiological study, approved by the Ethics Committee (no. 1.878.567), conducted during the period from January 9 to February 3, 2017. The procedures were in accordance with the Helsinki Declaration of 1975, as revised in 2000 (available at http://www.wma.net/e/policy/17-c_e.html).
Description and Sample
714 students of both genders (482 women and 232 men), from a total of 2,113 students, were randomly selected to participate in the study. The students were regularly enrolled in various undergraduate programs at Juiz de Fora Federal University, Governador Valadares campus (UFJF-GV), with ages ranging from 18 to 60 years. In order to participate in the survey, volunteers must be of legal age (over 18), able to answer questions, and regularly enrolled in one of the UFJF-GV programs. The exclusion criteria adopted were: systemic diseases that could confound the results (rheumatoid arthritis, polyarthritis, heart disease, diabetes mellitus), facial trauma, use of medications that can interfere with the results (chronic use of analgesics, anti-inflammatories, antidepressants), refused to participate or incompletely or incorrectly answered the questionnaires. The campus Graduation Manager was contacted to obtain a list of regularly enrolled students, for continuation of the research.
Due to the infrastructures’ geographical distribution of university campus, the diversity of academic schedules of the different courses (avoiding the influence of stressful events that generated a short time - 25 days - for the development of this study) and after applying the exclusion criteria, all factors that justify the final total number of 714 volunteers.
Questionnaires
To the students were given all the information about the research objectives, the questionnaires used and the procedures performed so that there would be no doubts, especially regarding the confidentiality of the information. All were informed about the possibility of discontinuing participation in the study at any time. After everything was explained, those who chose to participate in the study read and signed the informed consent form.
Data were collected after the recess period, as it was a period when students were returning from vacations, believing that they were less likely to be influenced by the psychological changes of the academic routine. To obtain the data, in addition to demographic data (age, gender, race, program and semester), three questionnaires were used:
- Fonseca Anamnestic Index (FAI): it is a validity and reliability questionnaire to diagnosis TMD (presence or not) and its severity (mild, moderate and severe) (Campos et al., 2014). This contains 10 objective questions and, to each one, the possible answers "yes", "sometimes" and "no" are given, to which the values "10", "5" and "0", respectively, were assigned. In the end, responses were summed and, from the results, the individual is classified according to the reference ranges as "no DTM" (range 0 to 15); “mild disorder” (range 20 to 40); "moderate disorder" (range 45 to 65); and "severe disorder" (range 70 to 100) [11].
[bookmark: _GoBack]- State Trait Anxiety Inventory (STAI): self-administered questionnaire used to assess the different levels of anxiety of the volunteers. It consists of two questionnaires, each containing 20 statements. The first is anxiety-state, and the second is anxiety-trait; responses from 1 to 4 are possible for each statement. The State scale requires participants to describe how they felt at the exact moment, and the answers can be 1 - absolutely none; 2 - a little; 3 - some; 4 – a lot. On the Trace scale, the participants should respond how they "usually feel", and the answers could be 1 - almost never; 2 - sometimes; 3 - often; 4 - almost always. After the totaling, the final score ranges from 20 (minimum) to 80 (maximum), so that the classification can be determined as: 20 to 40 points (low anxiety level); 41 to 60 points (average anxiety level); 61 to 80 points (high anxiety level) [12].
- LIPP's Inventory of Stress Symptoms (LIPP): used to quantify and qualify physical and psychological symptoms of stress, categorized in phases (alertness, endurance and exhaustion). This questionnaire consists of three tables which contain physical and psychological symptoms of each stage of stress. To respond, volunteers were directed to indicate which of the symptoms they had felt in the last 24 hours, in the last week and in the last month. After responding, the physical symptoms at each of the stages of time were totaled, and the individual was thus classified as to the presence or absence of stress [9].
Data Analysis
After the data were collected, they were submitted to statistical analysis, in order to obtain results, using the program SPSS 17.0 Statistics Software (SPSS Inc., Chicago, IL, USA). Descriptive statistical analyses were conducted using frequency calculations (absolute and relative), as well as measures of central tendency and of dispersion (mean and standard deviation). As for the inferential statistical analyses, the Chi-square or the Fisher's exact test was used to compare proportions; and the Student's t-test or the ANOVA was a criterion for comparing averages. All analyses used a significance level of 5%.
Results
A total of 714 volunteers participated in the study. The demographic characteristics of the students showed that there was a prevalence of females (67.51%), whites (42.02%), and single people (94.68%) (Table 1). 
Table 1 - Demographic characteristics of the university students of UFJF-GV
	
	CATEGORIES
	n
	%

	Gender
	Females
	482
	67.51

	
	Males
	232
	32.49

	Race
	Yellow
	21
	2.94

	
	White
	300
	42.02

	
	Brown
	280
	39.22

	
	Black
	67
	9.38

	
	Not informed
	46
	6.44

	Marital status
	Single
	676
	94.68

	
	Married
	27
	3.78

	
	Divorced
	2
	0,28

	
	Not informed
	9
	1,26



The mean age of the participants was 21.5 years (± 4.53), and 8% of the participants did not provide that information. The greatest proportion of volunteers, in relation to regularly enrolled students, were in the programs of Dentistry (53.5%), followed by Law (40.1%) (Table 2).
Table 2 - Sample proportion according to their representativeness within the strata (course and period) of UFJF-GV students.
	


	Participation on the Study
	Total Enrolled in the Course
	% of participation

	Administration
	62
	201
	30.8

	Accounting Science
	35
	106
	33.0

	Economic Science
	37
	176
	21.0

	Law
	155
	387
	40.1

	Physical Education
	26
	95
	27.4

	Pharmacy
	60
	176
	34.1

	Physiotherapy
	57
	179
	31.8

	Medicine
	105
	361
	29.1

	Nutrition
	29
	159
	18.2

	Dentistry
	146
	273
	53.5

	Not informed
	2
	
	



It was verified that TMD was present in 490 university students (68.63%). Among those diagnosed with TMD, there was a greater prevalence of mild TMD in 335 (46.92%), followed by moderate TMD in 123 (17.23%), and severe TMD in only 32 students (4.48%) (Table 3).
Table 3 - Prevalence of Temporomandibular Disorder (TMD) among UFJF-GV students.
	TMD
	N
	%

	Absence of TMD
	224
	31.37

	Mild TMD
	335
	46.92

	Moderate TMD
	123
	17.23

	Severe TMD
	32
	4.48

	Total
	714
	100.00



Evaluating the prevalence of stress and anxiety in the students, it was found that 93.14% of the students presented no stress, while a significant number of students was diagnosed with anxiety (96.64% and 93.7%, for state and trait, respectively). For the anxiety-state variable, which refers to anxiety within the last 24 hours, 56.30% of the volunteers presented severe anxiety; and, for the anxiety-trait variable, (last 30 days), 55.04% presented severe anxiety (Table 4).
Table 4 – Prevalence of stress and anxiety (trait and state) among UFJF-GV students.  
	VARIABLE
	CATEGORIES
	n (%)

	Stress
	Without stress
	665 (93.14%)

	
	With stress
	49 (6.86%)

	Anxiety – state
	Without anxiety
	24 (3.36%)

	
	Low anxiety level 
	112 (15.69%)

	
	Average anxiety level
	176 (24.65%)

	
	High anxiety level
	402 (56.30%)

	
	Without anxiety
	45 (6.30%)

	
	Low anxiety level 
	117 (16.39%)

	Anxiety – trait
	Average anxiety level
	155 (21.71%)

	
	High anxiety level
	393 (55.04%)

	
	Not informed
	4 (0.56%)



Evaluating the prevalence of TMD and the different degrees of severity in relation to gender, there was a significant number of women, diagnosed with TMD (76.35%). A statistically significant difference between the proportions of degrees of severity of TMD and gender (p<0.05) was found, observed especially in the greater prevalence of mild TMD (50.62%) for the female gender and the absence of TMD for the male gender (47.41%) (Table 5).
Table 5 - Association of the DTM with the demographic aspects and with the characterization of the course and period of the university students of the UFJF-GV.
	
	TEMPOROMANDIBULAR DISORDER (TMD)
	

	
	Absence
	Mild
	Moderate
	Severe
	
	p-value

	GENDER
	n (%)
	n (%)
	n (%)
	n (%)
	Total
	

	Female
	114 (23.65%)
	244 (50.62%)
	101 (20.95%)
	23 (4.77%)
	482
	<0.0001*

	Male
	110 (47.41%)
	91 (39.22%)
	22 (9.48%)
	9 (3.88%)
	232
	

	AGE Mean (sd¹)
	21.0 (4.2)
	21.4 (4.5)
	22.3 (5.3)
	22.5 (3.3)
	21.5 (4.5)
	0.05**

	COURSE
	n (%)
	n (%)
	n (%)
	n (%)
	Total
	

	Administration
	18 (29.03%)
	30 (48.39%)
	12 (19.35%)
	2 (3.23%)
	62
	0.49***

	Accounting Science
	16 (45.71%)
	13 (37.14%)
	3 (8.57%)
	3 (8.57%)
	35
	

	Economic Science
	16 (43.24%)
	13 (35.14%)
	5 (13.51%)
	3 (8.11%)
	37
	

	Law
	51 (32.90%)
	67 (43.23%)
	28 (18.06%)
	9 (5.81%)
	155
	

	Physical Education
	11 (42.31%)
	11 (42.31%)
	4 (15.38%)
	0 (0.00%)
	26
	

	Pharmacy
	18 (30.00%)
	30 (50.00%)
	10 (16.67%)
	2 (3.33%)
	60
	

	Physiotherapy
	14 (24.56%)
	26 (45.61%)
	15 (26.32%)
	2 (3.51%)
	57
	

	Medicine
	37 (35.24%)
	54 (51.43%)
	12 (11.43%)
	2 (1.90%)
	105
	

	Nutrition
	7 (24.14%)
	14 (48.28%)
	7 (24.14%)
	1 (3.45%)
	29
	

	Dentistry
	36 (24.66%)
	75 (51.37%)
	27 (18.49%)
	8 (5.48%)
	146
	

	Not informed
	0 0.00 %)
	2 (100.00%)
	0 (0.00%)
	0 (0.00%)
	2
	

	SEMESTER
	n (%)
	n (%)
	n (%)
	n (%)
	
	

	1
	64 (38.55%)
	77 (46.39%)
	19 (11.45%)
	6 (3.61%)
	166
	0.00***

	2
	47 (40.52%)
	45 (38.79%)
	20 (17.24%)
	4 (3.45%)
	116
	

	3
	15 (20.83%)
	30 (41.67%)
	20 (27.78%)
	7 (9.72%)
	72
	

	4
	26 (33.33%)
	41 (52.56%)
	9 (11.54%)
	2 (2.56%)
	78
	

	5
	5 (17.86%)
	10 (35.71%)
	9 (32.14%)
	4 (14.29%)
	28
	

	6
	22 (28.21%)
	39 (50.00%)
	15 (19.23%)
	2 (2.56%)
	78
	

	7
	15 (25.00%)
	36 (60.00%)
	8 (13.33%)
	1 (1.67%)
	60
	

	8
	12 (32.43%)
	19 (51.35%)
	5 (13.51%)
	1 (2.70%)
	37
	

	9
	7 (16.28%)
	21 (48.84%)
	11 (25.58%)
	4 (9.30%)
	43
	

	ni
	11 (30.56%)
	17 (47.22%)
	7 (19.44%)
	1 (2.78%)
	36
	

	Grand Total
	224 (31.37%)
	335 (46.92%)
	123 (17.23%)
	32 (4.48%)
	714
	


¹ sd= Standard deviation; * p= value calculated by the chi-square test; ** p- value calculated by the t-Student test; *** p- value calculated by Fisher's exact test

When comparing the prevalence of TMD among university students in different programs, no statistically significant difference was found in the proportions. However, a statistically significant difference was observed when analyzing the differences among the means of the ages in relation to the level of TMD severity, with greater severity among older university students. The proportions between the academic terms also presented statistically significant differences, and only the second term presented a greater proportion of university students diagnosed with an absence of TMD. This is unlike the others, who had a greater prevalence of mild TMD.
When comparing the different levels of TMD severity in relation to stress, a statistically significant difference was found between the proportions. Most of the students without stress were diagnosed with absent or mild TMD, while the students with stress presented mild TMD (Table 6).
Table 6 – Association of the TMD with stress and anxiety among university students of UFJF-GV.  
	
	TEMPOROMANDIBULAR DISORDER (TMD)
	

	
	Absence
	Mild
	Moderate
	Severe
	
	p-value*

	STRESS
	n (%)
	n (%)
	n (%)
	n (%)
	Total
	

	Without stress
	222 (33.38%)
	317 (47.67%)
	107 (16.09%)
	19 (2.86%)
	665
	< 0.0001

	With stress
	2 (3.57%)
	18 (36.31%)
	16 (33.93%)
	13 (26.19%)
	49
	

	ANXIETY – State
	

	Without anxiety
	18 (75.00%)
	3 (12.50%)
	2 (8.33%)
	1 (4.17%)
	24
	< 0.0001

	MILD
	55 (49.10%)
	50 (44.64%)
	6 (5.36%)
	1 (0.89%)
	112
	

	MODERATE
	64 (36.36%)
	88 (50.00%)
	22 (12.50%)
	2 (1.14%)
	176
	

	SEVERE
	87 (21.64%)
	194 (48.26%)
	93 (23.13%)
	28 (6.97%)
	402
	

	ANXIETY - Trait
	

	Without anxiety
	34 (75.56%)
	10 (22.22%)
	0 (0.00%)
	1 (2.22%)
	45
	< 0.0001

	MILD
	59 (50.43%)
	50 (42.74%)
	7 (5.98%)
	1 (0.85%)
	117
	

	MODERATE
	56 (36.13%)
	76 (49.03%)
	20 (12.90%)
	3 (1.94%)
	155
	

	SEVERE
	74 (18.83%)
	196 (49.87%)
	96 (24.43%)
	27 (6.87%)
	393
	

	Not informed
	1 (25.00%)
	3 (75.00%)
	0 (0.00%)
	0 (0.00%)
	4
	


* Chi-square or Fisher's exact test, with a significance level of 5%.
Similarly, when comparing the different levels of TMD severity with anxiety, a statistically significant difference among the proportions was observed. Analyzing the relative frequencies in Table 6, it is observed that, in the case of Anxiety-State, among the university students classified as having no anxiety or low anxiety, most of them presented absence of TMD. On the other hand, the university students with moderate or severe anxiety-state presented, for the most part, mild TMD.
For the Anxiety-Trait variable, the proportions showed a statistically significant difference in relation to TMD. Analyzing the relative frequencies in Table 6, similar to what occurs with Anxiety-State, in the case of Anxiety-Trait the majority of university students classified as having no or low anxiety presented absence of TMD. On the other hand, the majority of university students with moderate or severe anxiety presented mild TMD.

Discussion
The purpose of the present study was to report the prevalence of different levels of severity of TMD, and the psychological profiles of stress and anxiety, among university students. Based on the data obtained in the present study, the prevalence of mild TMD and moderate anxiety (state and trait) among university students was observed. Due to the diversified results regarding prevalence, regional differences, biological predisposition (which reflects racial differences) and external exposures which may vary as a function of region, the relevance of the of the presented results is substantiated. 
The demographic characteristics of the studied population are the result of the prevalence of the female gender, which coincides with other epidemiological studies [13]; those of race may reflect regional characteristics. This is seen in Inglehard et al. [14], in the study with greater prevalence of Americans of African descent. Marital status and mean age are characteristics of a young population which composes the daytime programs.
The FAI is used in epidemiological studies for the diagnosis of TMD [15]. The advantages of Fonseca’s questionnaire include: simple, self-administration, short period of administration, low cost, less examiner influence and less variability in the measurements [16]. As the aim of this study was to verify the prevalence of TMD among students during the post-vacation period and without the interference of academic activities that could trigger stress events, the application of FAI, due to its aforementioned characteristics, became viable for the short evaluation period. It was reported that most of the volunteers (68.63%) were classified as having TMD. These values are similar to those of other studies, ranging from approximately 40% to 85% [15,17,18]. In the study by Calixtre et al. [19], a 70.6% prevalence of TMD was observed in the studied population. Of the volunteers with TMD, 46.92% were classified with mild TMD, which aligns with studies that obtained similar values [12,19,20]. The percentage of volunteers having the disorder was high, and attention should be given to the interpretation of these values since, in order to diagnosis TMD, it is necessary to have the history of the patient associated with a detailed clinical exam and, if necessary, to conduct complementary tests.
In regard to the psychological profiles of the volunteers, the greatest prevalence of stress occurred in the groups of students without stress. This result may be substantiated by the fact that the study was conducted shortly after the recess period, and it was believed that this psychological change would not be present after the vacation period. As for anxiety, both trait as well as state, presented greater prevalence for the severe category. This may be a characteristic peculiar to the population studied or, even, triggered by the expectation of the start of the new academic term with its responsibilities. The psychological profile is variable among the studies, due to the methodology used as well as the moment of data collection [11,13].
Analyzing the association between TMD and the demographic aspects, a statistically significant difference was observed between the proportions of mild TMD and the female gender. These findings agree with other studies that verified the tendency toward TMD among the female gender [6,12,13,15,20]. De Oliveira et al. [21], evaluating the prevalence and severity of TMD among university students, also found similar results in that there were significantly more female volunteers classified with mild TMD. In that study, the relationship between the genders was 3:1. The reasons for this are still not completely clear. However, it gives some factors such as physiological characteristics of the gender, muscular structure and lower pain threshold, greater prevalence of psychological disturbances, hormonal variations, as possible explanations for this prevalence [22]. Additionally, the peak for the development of symptoms is between 20 and 40 years, that is, during the reproductive period. This was also observed in the present study, in which the mean age found for the development of TMD was 21.5 years [13,20].
Data obtained for the association of TMD with stress show that there was a statistically significant difference in the proportions between the category without stress and mild TMD. Nevertheless, the presence of stress was greater for mild TMD. Some studies show that persons with TMD present higher levels of stress [18,23,24].
Regarding the association of TMD and anxiety, for both trait and state, there was a statistical difference between severe (trait) and moderate (state) anxiety with mild TMD. Similar data were found in other studies involving the association of anxiety and TMD [12,18]. Pesqueira et al. [17] evaluated the relationship between psychological stress and signs of TMD in university students, and revealed an association between anxiety and TMD. However, Azevedo et al. [25] found no association between TMD and anxiety. It is known that psychological states are one of the etiological factors of TMD and exert influence as triggering, perpetuating and/or predisposing factors. Anxiety and stress are influenced by external factors such as the demands of the academic term (exams, internships, seminars). This oscillation of psychological factors may contribute to the fluctuating characteristic of TMD.
Finally, some limitations of the present study should be considered. It is a cross-sectional study that only allows associations among the variables and, therefore, there are no causal inferences among them (obtained only by longitudinal studies). Additionally, only university students from a public institution were assessed, limiting the extrapolation of the results for university students from private institutions. To diagnose TMD, the literature stresses the importance of a detailed anamnesis associated with clinical exams and, when necessary, complementary tests [1].
Conclusion
According to the data obtained, it may be concluded that there is a high prevalence of TMD signs and symptoms among university students. The greater prevalence was observed for the female gender, and the most significant level of TMD was mild. Regarding the psychological aspect, anxiety was present in a significant number of volunteers diagnosed with TMD. In addition, the presence of TMD was associated with anxiety and stress among university students, in different programs and academic terms.
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