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ABSTRACT

Aims: The purpose of this cross-sectional descriptive study was to investigate the association between self-reported bruxism and academic
performance among dental students at Jazan University.

Material and Methods: One hundred sixty-eight students (73 males and 95 females) were evaluated in this study, between the age groups
of 18 years and above. Self-reported bruxism was measured by utilizing a customized questionnaire. Academic performance was analyzed
using participants’ grade point average (GPA) for the year. Independent t-tests and one-way analysis of variance (ANOVA) were utilized to find
the association between the self-reported bruxism and the covariate-adjusted analysis (Cl 95%). The Spearmen correlation coefficient was
utilized to find the correlation between the variables.

Results: The reported prevalence of self-reported bruxism was 66.25% between both genders. Males (mean = 36.86) have lower bruxism
scores compared to females (mean = 42.14), suggesting a potential gender-based difference in bruxism severity. A moderate positive correlation
is observed between self-reported stress levels and bruxism scores (r = 0.268™, P < 0.01), indicating that as stress levels increase, there is
a tendency for bruxism scores to also increase. A weak negative correlation is observed between academic performance and bruxism scores
(r=-0.034, P> 0.05), suggesting a minimal association between academic performance and bruxism severity. However, bruxism score was
higher among females with higher GPA.

Conclusions: This study demonstrated a weak negative association between self-reported bruxism and academic performance. It was

noteworthy that females with higher GPA and low socioeconomic status had higher bruxism scores compared to males.

Keywords: Academic performance, anxiety, questionnaire, self-reported bruxism, stress, students

Bruxism is defined as parafunctional muscular activity
characterized by clenching, thrusting, or bracing of the lower
jaw and grinding of teeth. There are two primary types of
bruxism: awake bruxism and sleep bruxism.!"! Awake bruxism
refers to non-functional behaviors in which individuals
repeatedly grind or clench their teeth during wakefulness.
In contrast, sleep bruxism is sleep-related disorder
characterized by the grinding or clenching of teeth during
sleep.” While bruxism itself is not considered a disorder, it
should be analyzed as a potential risk factor, particularly when
levels of muscular activity increase. This increased muscle
activity can lead to dental issues, such as tooth fractures and
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attrition, temporomandibular joint pain, and headaches.F!
Various factors have been associated with bruxism habits,
including smoking, heavy alcohol consumption, and coffee
consumption. Psychological factors, such as stress, anxiety,
sleep apnea, and depression, are also linked to bruxism.?!

A recent study has shown a coherent association between
self-reported bruxism and psychological disorders (stress
and anxiety). This study concluded that bruxism could be an
indicator of intrapersonal and interpersonal reactivity in an
individual with a dissatisfactory condition.”! Furthermore,
stress related to academic performance was found to be
associated with bruxism and jaw pain, suggesting a link
between these factors. A study that measured stress levels
with the amount of salivary chromogranin A suggested a
positive association between stress, anxiety, and bruxism."!
Moreover, the participants who reported self-bruxism scored
higher in the Perceived Stress Scale 10 (PSS-10) and Beck
Anxiety Inventory (BAI) scale questionnaires.!°!

Various studies on the prevalence of bruxism among university
students have been reported.*¢1% A study in 2016 on European
university students reported a prevalence rate of bruxism of
around 37.9%, respectively.""! Similarly, bruxism was reported
at 57.9% among university students in Lithuania.'” Among
American students in 2014, bruxism was reported at around
31.5%, and in similar cohort of participants, the prevalence
was recorded at 63% in 2016.! In the study conducted on
the northern students of Saudi Arabia, the prevalence of
bruxism was reported at 70%, along with the disruption of
sleep patterns.'" A systematic review reported that 75% of
bruxers have some type of stress/anxiety."!

Researchers have found a high prevalence of dental issues
associated with bruxism among dental and medical students.
Around 90.7% of university students complaining of jaw pain
suffer from bruxism.®' Additionally, 84.4% of students with
TMDs and 81% with dental attrition exhibit awake or sleep
bruxism.''® Overall, the prevalence of bruxism and related
conditions is high among the young generation, and this
disorder should not be considered an infrequent behavior.

Academic performance is a crucial measure that enables
students to assess their overall progress and helps them to
focus on their prospects. Numerous studies have explored
the association between anxiety, stress, and academic
performance, consistently reporting that students with
lower academic achievements tend to experience higher
levels of anxiety and stress.”'®'® This could be due to a
lack of concentration, difficulty retrieving information, and
psychological factors. In addition, academic performance could

also be influenced by various factors, such as sleep disruption,
stress of performance, and lack of motivation."”! However,
despite the demonstrated association between bruxism and
anxietyy/stress, there is not enough evidence of their association
with the academic performance of students. A study in
the northern region of Saudi Arabia has demonstrated the
association between sleep and awake bruxism on sleeping
quality among university students." Various studies have
been performed on the Jazan University cohort regarding
parafunctional habits and psychological distress.l?*?'l In
research on bruxism and Khat chewing habits, strong positive
correlation was observed among the variables.?! Similarly,
a study on cohort of Jazan dental students evaluated the
association of stress and anxiety on performance during the
coronavirus disease 2019 (COVID-19) pandemic.”® However,
none of the studies have evaluated the association between
self-reported bruxism and academic performance in the Jazan
region. Moreover, no study in Saudi Arabia has focused on
self-reported bruxism and clinical performance of university
students. Hence, this study aims to investigate the association
between self-reported bruxism and academic performance
among dental students at Jazan University.

This cross-sectional descriptive study was conducted on
undergraduate dental students from the College of Dentistry,
Jazan University, between November 2022 and January 2023.
The students who volunteered to participate were included,
and the sample size was determined by the proportion
comparison formula (95% confidence interval; 85% power and
ratio of 1:4 https:/riskcalc.org/samplesize/). This sampling
method was utilized in two previous studies that calculated
the self-reported bruxism and academic performance of
students.!""?? Following these data, a final sample of 150
participants was calculated, and in this study, the researcher
decided to recruit 177 participants. The convenience
sampling technique was used to recruit the participants.
The students in the age group of 18 years and above were
included. Students with a history of cardiac or pulmonary
disease, those using psychiatric medication, or those who
have sleep apnea were excluded. Students were screened
for the excluding factors, and those willing to participate
were recruited. Although 177 participants initially agreed
to participate, nine participants did not respond even after
continuous reminders. The objective of this research was
explained to the students, and signed informed consent was
obtained before the commencement of the study. The study
followed the guidelines of the Declaration of Helsinki 1975,
revised in 2013, and the data of participants were completely
anonymous. Ethical clearance was obtained from the internal
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ethical committee of the College of Dentistry, Jazan University
with Ref No. CODJU-22091 dated on November 16, 2022.

A Google Form questionnaire was developed for this study,
and participants were given clear instructions about the
study’s objectives. On the first page of the questionnaire,
information about the study and a consent form were
provided. Participants were informed that they could
contact the researcher at any point if they faced difficulties
infilling out the questionnaire. The main variables, including
awake bruxism, academic performance, age, gender, and
ethnic background, were evaluated using a questionnaire.
This questionnaire was compiled by adapting questions
from the questionnaire created by Serra-Negra et al.! and
the Depression Anxiety and Stress Scale 21 (DASS-21).%!

The structured questionnaire was six-point and divided into
three parts. The first part collected information about the
participants, including their age, gender, sociodemographic
details, and socioeconomic status. In the second part (divided
into four sections), the questionnaire delved into participants’
understanding of bruxism (its etiology, diagnosis, and
treatment) and inquired about signs and symptoms of
bruxism over the past month, such as orofacial pain and
dysfunctional symptoms, as well as jaw pain or clicking noises
during jaw movement, among others. The third part consists
of the seven items of DASS-21.

To ensure accuracy, the questionnaire was initially developed
in English by investigators with the help of experts in oral and
maxillofacial surgery. The designed questionnaire was tested
among 20 students to assess its reliability and validity. Based
on the feedback received, the questionnaire was modified
by the evaluator, who subsequently conducted the study.

Data collection was conducted using Google Forms, and the
questionnaire link was emailed to participants. Participants
were requested to complete the questionnaire during their
leisure time to avoid disrupting their studies.

The self-reported bruxism questionnaire reported the
presence of bruxism. The diagnostic criteria followed were
those of the American Academy of Sleep Medicine (2005).124
This is a valid method utilized in previous studies to identify
awake and sleep bruxism.?! The researcher developed the
questionnaire, and English versions of the questionnaire were
used in this study. Bruxism was assessed by the questions
about signs and symptoms of bruxism over the past month,
such as “Do you have any orofacial pain and dysfunctional
symptoms since the past few months,” “Do you experience

any jaw pain or clicking noises during jaw movement,” and
“Are you aware of clenching or grinding of teeth during
morning.” The closed-ended answers, such as “yes” and
“no,” were given by the participants, where “yes” indicated
a positive response and the presence of bruxism.

The basic characteristics of bruxism were explained to
participants with the help of an information sheet written
and validated by a maxillofacial expert in dentistry.

The academic performance of the included students was
evaluated by their overall grade point average (GPA) scores
in semesters. The GPA scoring system was identified by
Yale University in 1785 and is utilized in various studies to
calculate the academic performance of university students.*
The students provided overall five-point GPA scores for the
academic year 2022. The final scores were calculated as: 4.5-5.0
for high performers; 4.4—4.0 for above-average performers;
3.9-3.5 for average performers; 3.4-3.0 for below-average
performers; and 2.9 and less for poor performers.

The DASS-21 questionnaire in English version was adapted.
This is a reliable and validated scale used in various studies
(Cronbach’s coefficient =0.72) to check stress and anxiety
levels.! This scale has seven questions each for stress
and anxiety on which the respondent is analyzed. The
scoring system of this scale is from 0 to 3. The results were
measured according to the total score, classifying into
two categories: presence and absence. Regarding stress,
a score below 13 was considered absence and above was
considered presence.

The modified version of the Kuppuswamy scale utilized for
measuring socioeconomic status in rural and urban areas was
used in this study. This scale consists of scores from 3 to 29,
including the education levels and occupation of the head of
the family. This version has a reliability of 0.907 for each item
in the questionnaire. This scale consists of five domains,
and the result is calculated as high economic status (25-29),
upper middle economic status (15-24), middle economic
status (10-15), and low economic status (below 10).12%!

The data were analyzed and recorded in the Statistical
Package for the Social Sciences (SPSS) version 25.0 (SPSS,
Chicago, IL). The normality of the data was analyzed by mean
and standard deviation. Categorical data were expressed
in terms of frequency and percentage. Independent t-tests
and one-way analysis of variance (ANOVA) were utilized
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to find the association between the self-reported bruxism
and the covariate-adjusted analysis (CI 95%). The Spearmen
correlation coefficient was utilized to find the correlation
between the variables. The P value for the level of significance
was set at <0.05.

Atotal of 168 participants (95 (56.5%) females and 73 (43.5%)
males) participated in this study. Most participants in the
study were in the age group of 21-23 years, constituting
39.9% of the total sample. Females constituted the majority
in all age groups, with the highest percentage (62.4%)
observed in the 24 years [Figure 1]. The prevalence of
self-reported bruxism was reported high in females (42.11%)
and males (36.86%) with cumulative prevalence of 66.35%,
respectively.

One-way ANOVA reported [Table 1] the mean bruxism scores
for different GPA ranges (2.9 and less, 3.4-3.0, 3.9-3.5,
4.4-4.0, and 5.0-4.5). However, no statistical significance
was reported between these two variables (P value <0.05),
suggesting that GPA scores are not associated with bruxism.
A significant difference is observed in mean bruxism scores
between genders (Pvalue = 0.005). Males (mean = 36.86) have
lower bruxism scores compared to females (mean = 42.14),
suggesting a potential gender-based difference in bruxism
severity [Table 1 and Figure 2].

Table 2 indicates a weak negative correlation between
GPA and self-reported stress levels (r = -0.135, P > 0.05),
suggesting that as GPA decreases, there is a slight
tendency for reported stress levels to increase. However,
the correlation is not statistically significant. A moderate
positive correlation is observed between self-reported
stress levels and bruxism scores (r = 0.268™, P < 0.01),
indicating that as stress levels increase, there is a tendency
for bruxism scores to also increase. The correlation is
statistically significant at the 0.01 level. A very weak
negative correlation is observed between GPA and bruxism
scores (r = -0.034, P > 0.05), suggesting a minimal
association between academic performance and bruxism
severity. However, the association is not statistically
significant.

Figure 3 indicates a moderate correlation between
self-reported bruxism and stress scores (r = 0.268*,
P < 0.01), indicating that as stress levels increase, there is a
tendency for bruxism scores to increase. The correlation is
statistically significant at the 0.01 level.
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The result of Table 3 indicates that the symptom “Are you ever
aware of grinding your teeth during the day” (P = 0.009) is a
significant predictor of GPA, with an odds ratio of 0.57. This
suggests that individuals who are aware of grinding their teeth
during the day are more likely to have a higher GPA. However,
all the other factors showed minimal or no association between
the symptoms of bruxism and GPA scores. Additionally, weak
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association was observed between the symptoms, such as
grinding teeth at night, clenching teeth during daytime, pain
in face and jaw region, and hypersensitivity in the teeth. All
these indicate no or minimal association between symptoms
related to bruxism and overall GPA scores.

Table 4 illustrates the relationship between socioeconomic
status, stress, and bruxism among the genders. Notably, most
of the participants are under the GPA of 4.0 to 4.5 and are

No. of Mean bruxism Std. P
participants score deviation
GPA
2.9 and less 3 42.33 9.29 0.781
3.0-34 13 40.15 9.35
3.5-3.9 24 43.58 12.22
4.0-4.4 48 39.73 11.94
45-5.0 56 40.45 12.97
Gender
Male 73 36.86 11.45 0.005
Female 95 42.14 1211
GPA Do you have Bruxism
a stressful life score
GPA - -0.135 -0.034
Do you have a stressful life -0.135 0.268**
Bruxism score -0.034 0.268**

**Significant association

considered a high academic achiever. A total of 10 participants
were from a low economic background and were substantially
under some stress. Bruxism, defined dichotomously, is observed
in four participants, with a higher occurrence among females
(3 of 4) with low socioeconomic status and high achievers.

In this cross-sectional descriptive study, the self-reported
bruxism was analyzed by utilizing the validated questionnaire
developed by the combination of questionnaire
developed by Serra-Negra et al.”’ and the DASS-21
questionnaire.”® A systematic review demonstrated the
utilization of self-reported questionnaire for reporting
bruxism and found it a valid measure. Anxiety and stress were
demonstrated by DASS-21 which was validated in various
studies.””l The GPA was the chosen instrument for evaluating
academic performance. This instrument has been utilized
in the studies by Awadalla et al.*”! and Dawood et al.??! in
their studies to evaluate university students’ academic
performance.

When evaluating self-reported bruxism, it was observed
that 66.35% (42.5% females and 36.3% males) of surveyed
students had this habit. This finding is like one that
was conducted in Peru, where 53.3% of university
students demonstrated the presence of self-reported
bruxism.® Similarly, a study among the students in Saudi
Arabia reported that 85.25% of participants had a presence
of awake bruxism.!"¥ Conversely, a prevalence of only 37.7%
of bruxism was reported among dental students in Brazil

Has anyone heard you grinding your teeth at night

Is your jaw ever fatigue or sore on awakening in the morning

Do you experience soreness of gum on awakening in the morning

Do you ever experience temporal headache on awakening in the morning

Are you ever aware of grinding your teeth during the day

Are you ever aware of clenching your teeth during the day

Have you had pain in your ear, face, jaw, or temporal area

Do you get pain or a tight feeling in your jaw when you first wake up in the morning
Do your jaw symptoms lead you to miss classes

While you open or close your mouth or when you eat, does your jaw make a
clicking or popping noise

When you open or close your mouth or during eating, does your jaw generate a
scraping or grating sound

Have you noticed masseter muscle hypertrophy

Have you noticed tongue and cheek indentation

Have you noticed tooth or teeth hypersensitive to cold air or liquid

Have you noticed wearing in your teeth

Have you ever experienced generalized teeth mobility in the early morning
*P<0.05
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Odds Wald 95% confidence interval P
ratio Lower bound Upper bound
-0.29 1.62 -0.74 0.16 0.20
0.01 0.00 -0.44 0.45 0.98
0.02 0.01 -0.38 0.43 0.91
-0.19 0.95 -0.56 0.19 0.33
0.57 6.81 0.14 0.99 0.009*
-0.40 3.03 -0.84 0.05 0.08
-0.32 2.65 -0.71 0.07 0.10
0.34 2.34 -0.10 0.79 0.13
0.15 0.46 -0.28 0.58 0.50
-0.17 0.72 -0.55 0.22 0.40
0.09 0.17 -0.32 0.49 0.68
0.16 0.37 -0.36 0.68 0.54
0.08 0.18 -0.28 0.43 0.67
-0.13 0.62 -0.45 0.19 0.43
0.34 3.33 -0.03 0.72 0.07
-0.23 1.39 -0.62 0.15 0.24
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GPA Female Male
Low socioeconomic status Stress Bruxism Low socioeconomic status Stress Bruxism

2.9 and less 0 0 0 0 1 0
3.4-3.0 3 2 1 0 2 1
3.9-35 5 5 5 1 3 0
4.4-4.0 1 15 1 1 2 1
5.0-4.5 3 6 3 0 3 1
Total 12 28 10 2 " 3

and Portugal.”® The difference in prevalence of bruxism
could be related to the multifactorial origin of bruxism and
the lifestyle associated with individuals of various cultures.

Another interesting finding of this study was the association
of self-reported bruxism among the genders. It was found
that bruxism, in general, was higher in females compared to
males with statistical significance (P value = 0.05) among
the variables. This finding coincides with the findings of
studies by Serra-Negra et al.,I'"8 Huafiec-Paucar et al.,”! and
Winocur et al.?®! However, in all the studies, no statistical
significance was recorded among the genders. Additionally,
literature suggests that females are more sensitive to anxiety
and stress than males and overcome stressful situations in
varied ways.Pl Moreover, females use the middle prefrontal
cortex to respond to stress, while in males, there is a decrease
in the response of this system.P!!

In this study, self-reported bruxism was found to be statistically
associated with anxiety and stress. This finding coincides with a
Brazilian study in which awake and sleep bruxism were directly
related to anxiety." Furthermore, research conducted in
Lima revealed that 67% of the students reported experiencing
bruxism in response to stress.'”! A study in Saudi Arabia
also supported these results by indicating that individuals
with awake bruxism exhibited higher levels of stress and
anxiety." These results suggested that bruxism can be a coping
mechanism for individuals suffering from anxiety and stress.

A population-based Finnish study revealed a positive association
between both awake and sleep bruxism and stress.”? This led
to the conclusion that stress and anxiety are among the risk
factors associated with bruxism. Psychological studies on this
behavior suggest that it may be linked to circadian cycles and
neural pathways, which can be influenced by factors, such
as anxiety and stress.”3! These influences can disrupt the
normal sleep pattern and increase micro-awakening.* This
micro-awakening phenomenon can occur a minimum of 5 to
10 times per hour during the sleep phase."l Essentially, this
suggests that sleep and awake bruxism might be considered
normal behaviors of an individual, which helps prepare the
brain for sudden awakenings.

384

Another interesting finding of this study was the correlation of
bruxism with socioeconomic status. However, no significant
difference was reported between either of the variables.
Similar findings were reported in a population-based Dutch
study: The prevalence of bruxism was higher among the
participants with lower economic status, but the result was
not significant.®? In this study, researchers have utilized
one scale to evaluate the socioeconomic status, while in
the Dutch study, authors utilized two different methods to
analyze the status.P?

One of the unique findings of this study is the significant
association between bruxism and academic performance
(OR = 0.57). Similarly, in the study by Huafiec-Paucar et al."!
a significant association was reported between self-reported
bruxism and academic performance. Students with both
high and poor academic performance were more likely to
experience self-reported bruxism compared to those with
average academic performance. The stressors typically
associated with dental education include examinations,
patient management, and understanding complex concepts.
Students often perceive these stressors as both challenges
and threats. When students face the pressures of academic
performance, a series of psychosomatic changes can
occur, leading to increased hyperactivity of the orofacial
muscles.** Based on the data presented in this study, it can
be concluded that students, especially females, who achieve
higher academic performance are constantly under pressure
to obtain top grades, leading to increased stress and anxiety
compared to their peers with average academic achievement.
Similarly, students with poor academic performance and the
fear of failing also experience increased stress levels. This
association suggests that students with high or low academic
performance may have a higher prevalence of bruxism,
resulting from systemic imbalances and psychological,
physiological, or behavioral symptoms in “stressful” academic
situations. These situations can lead to poor health outcomes
for students and increased parafunctional muscular activity.

One of the limitations of this study is related to the assessment
of students’ actual academic performance data. Although it
was anticipated that participants would truthfully provide
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their academic grades, self-reported instruments inherently
lack the stringent control necessary to ensure complete
accuracy. Consequently, there exists the potential for bias,
which could introduce variations in the results. To address this
issue, it is advisable that future research endeavors consider
collecting academic data directly from university records,
thereby augmenting the information obtained through
self-reported forms. Another limitation was the absence of
information regarding students’ attempts to pass semesters.
To mitigate this limitation, it is recommended that researchers
incorporate an instrument within their study design that
enables the direct collection and documentation of academic
performance, facilitating more effective comparisons. Notably,
previous studies have employed different methodologies
to evaluate students’ academic performance. For instance,
a Brazilian study utilized the Passing Rate Scale (PRS),*¥ an
Australian study relied on university admission test scores
and interviews,” while an Iranian study considered final
examination grades to assess overall performance.? As a
result, variations in study outcomes have been observed. To
enhance the comprehensiveness of data related to bruxism,
itis further suggested that interviews and clinical evaluations
be conducted to gather additional information regarding the
signs and symptoms of bruxism. However, it is worth noting
that previous research indicates a strong correlation between
self-reported diagnoses and clinical diagnoses in cases of
bruxism (o0 = 0.932).° Finally, it is essential to underscore
the limited research on the association between academic
performance and self-reported bruxism. This knowledge gap
is significant, as academic performance may potentially serve
as a risk factor associated with anxiety and stress-related
bruxism.

Within the limitations of this study, the result suggested a
weak negative association between academic performance and
self-reported bruxism among dental students. It was noteworthy
that females with higher GPA and low socioeconomic status
had higher bruxism scores compared to males. However, a
strong positive correlation was reported between stress levels
and bruxism scores among the genders. Students with high
and low academic performance had some type of anxiety/
stress associated with bruxism compared to average students.
Students who suffered from stress reported a high level of
bruxism with severe muscular pain. However, longitudinal
research with a large sample size should be conducted among
various universities to support the findings of this research.

Nil.

There are no conflicts of interest.
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