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Social capital and possible bruxism
during the COVID-19 pandemic among
Brazilian undergraduates

Abstract: This study investigated the prevalence of possible bruxism
and its association with social capital among undergraduates during
the coronavirus disease (COVID-19) pandemic. This cross-sectional
study was conducted at a private university in Southern Brazil. Data
were collected through a self-administered electronic questionnaire
(Google Forms). Possible bruxism was measured using the following
question: “Do you grind your teeth or clench your jaws?”. Social capital
was evaluated using individual social networks. Data on self-perceived
oral health, anxiety, sociodemographics, and information related to
university graduates were also collected. Adjusted logistic regression
models with a hierarchical approach were used to evaluate associations.
The results are presented as odds ratios (ORs) and 95% confidence
intervals (95%Cls). Altogether, 345 undergraduates participated in
the study, with a mean age of 21.8 years (standard deviation = 5.21).
The prevalence of bruxism in the sample was 57.1%. Undergraduates
with low social capital had 2.06 times greater odds of bruxism than
their counterparts (OR 2.06; 95%CI 1.11-3.83). Female undergraduates
(OR 2.40, 95%C11.39-4.12), those who were in the final year of university
(OR 1.13, 95%CI 1.04-1.21), and those who perceived they needed dental
treatment (OR 1.91; CI: 1.21-3.02) also had greater odds of possible
bruxism. In conclusion, the prevalence of possible bruxism was high
among undergraduate students during the COVID-19 pandemic and
associated with lower social capital levels. Knowledge of these factors is
important to identify risk groups and plan strategies to control bruxism
in this population.

Keywords: Bruxism; Observational Study; Psychology; Social Capital;
Students.

Introduction

The coronavirus disease (COVID-19) pandemic is considered an
important stressor worldwide, and studies have demonstrated its impact
on physical and mental health.! People worldwide experienced social
isolation, uncertainties regarding the disease, socioeconomic problems,?
and the loss of close people during this long period of the pandemic.
In addition to the pandemic’s impact on general health, this scenario can
also reflect individuals’ oral health. Studies have suggested an increase
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in the prevalence of oral problems such as orofacial
pain, signs and symptoms of temporomandibular
disorders, and bruxism.?

Bruxism is defined as the motor behavior of
the masticatory muscles and is characterized by
repetitive tooth contact, which can be associated
with mandibular contraction. It is classified as
sleep or awake bruxism according to its circadian
manifestation. A previous study has emphasized the
involvement of masticatory muscle activities during
both sleep and wakefulness.* In general, both bruxism
manifestations have been investigated in parts
because of their relationship with important oral signs
and symptoms such as abrasion and tooth mobility,
fracture of restorations, hypertrophy of the masseter
muscle, and myalgias.’> Although the etiology and
pathophysiology of both types of bruxism remain
unclear, they have a multifactorial origin mediated
by the nervous systems.® The etiological factors for
both circadian manifestations include psychosocial
factors, such as stress, anxiety, sleep quality,”® and
external factors, including caffeine, nicotine, alcohol,
and certain medications.’

Bruxism has been also classified as “possible”
bruxism based merely on the patient’s positive self-
report; “probable” bruxism based on positive clinical
inspection and positive self-report; and “definite”
bruxism when, in addition to positive self-report
and clinical inspection, is also based on instrumental
assessment.* Studies have reported that the prevalence
of possible bruxism in adults and adolescents varies
from 179%-34.5%.1°" In general, its prevalence is higher
in the third and sixth decades of life and tends to
decrease with age.”?

Undergraduate students are prone to developing
bruxism because of increased anxiety and stress
during college,” high pressure and workload of
studies, as well as exams and assignments. Other
factors, such as leaving home and an increase in
responsibility and independence, are also possible
predictors of bruxism among undergraduates.”® In
this context, the COVID-19 pandemic may have
produced an even more stressful environment, since
the vaccine was not yet available and treatment
was uncertain at the time; young students lived
with the recurring fear of viral infection and
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transmission to their families." Previous studies
have demonstrated that in stressful scenarios,
psychosocial aspects can act as protective factors
against individual behaviors, including bruxism,'
among these factors is social capital, which has an
important influence on health.'

Social capital has been defined as an action
resource that may evolve from the social networks
and relationships to which individuals belong
and allow them to enjoy emotional support and
exchange information, in addition to affective ties
and mutual trust.””’® Thus, social capital interacts
with individual coping strategies and protects
against stress and anxiety."” Therefore, exploring this
factor in the context of pandemics, disasters, and
other events that may affect an individual’s social
life is extremely relevant.??! Although studies have
investigated the association between psychosocial
factors and bruxism,'®?? to what extent a lack of
support and social contact has harmed undergraduate
students and their relationship with bruxism in a
pandemic scenario remain unknown. This study
aimed to evaluate the association between social
capital and the prevalence of possible bruxism
among undergraduate students during the first year
of the COVID-19 pandemic. We hypothesized that
undergraduates with low social capital would be
more likely to present with possible bruxism than
those with high social capital.

Methodology

This study was reported according to the
Strengthening the Reporting of Observational Studies
in Epidemiology® and the Checklist for Reporting
Results of Internet E-Survey guidelines.*

Study design, ethical considerations,
and sample

This cross-sectional study included undergraduate
students from a private university in Erechim,
Southern Brazil. The city has an estimated population
of 96,087 individuals,” of which approximately nearly
14,000 undergraduate students were enrolled at the
university where the study was conducted. Data
were collected from July to August 2020 during the
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first year of the COVID-19 pandemic. The study was
performed in accordance with the Declaration of
Helsinki and approved by the Human Research Ethics
Committee of the Regional Integrated University
of Auto Uruguai and Missdes (protocol number:
36368720.4.00005351).

Male and female undergraduate students
aged 218 years who were regularly enrolled at
the university campus of Erechim in 2020 were
considered eligible for this study. The exclusion
criteria were unwillingness to participate in the
study and students with physical, cognitive, or
sensory disabilities. The sample size was calculated
using the G.Power 3.1.9.2 program, and the following
parameters were considered: an alpha of 0.05, a study
power of 80%, and an effect size of 0.20 (which is
considered small). The sample size was estimated
at 321 individuals, of which an additional 20%
was added to compensate for possible refusal. The
required sample comprised 385 students. Considering
the wide range of response rates in studies using
online surveys,* all undergraduate students enrolled
at the university in 2020 who had active institutional
e-mail addresses at the time of the study were invited
to participate. Thus, approximately 1500 students
were contacted (random sampling).

Data collection and variables

Data were collected using a self-administered
electronic questionnaire addressing possible
bruxism and sociodemographic, behavioral, and
psychosocial information on the Google Forms
platform (Google Inc., Mountain View, USA).
Invitations to participate in the study were sent
via e-mail, containing a short text explaining the
research and providing a link to access the electronic
questionnaire. The invitation e-mail was sent for
two months. After the first invitation, an interval
of one week was established until the second
reminder e-mail was sent. Two weeks later, another
reminder e-mail was sent regarding the most recent
recruitment attempt.

The online questionnaire contained a quick
description of the study’s aims and general orientation.
Informed consent was obtained from the researcher
and institution responsible for the study information

were provided. Finally, the participants were asked,
“Do you agree to participate in the study voluntarily?” with
possible answers of “yes” or “no”. By selecting “yes”,
the participant was directed to the questionnaire; by
selecting “no”, the survey was ended. The electronic
questionnaire contained 35 closed-ended questions;
however, because this study was part of a larger
survey, only questions that refer to the topic of interest
in this study are presented.

The outcome considered was self-reported
bruxism, which was classified as possible bruxism*
and evaluated using the following question:
“Do you grind your teeth or clench your jaws?” with
the possible options: 0 = “no,” 1 = “yes, sleeping,”
2 ="yes, awake,” and 3 = “yes, sleeping and awake.”
This question was based on the American Academy
of Sleep Medicine? definition, and has also been
similarly employed in previous studies.’*"? For data
analysis, we considered the presence of some type
of bruxism (options 1, 2, and 3).

For evaluating social capital, the participants
answered questions regarding their social networks, as
follows: “Did you visit a neighbor/friend or did a neighbor/
friend visit you in the last 12 months?” and “Did you visit
a relative/family or did a relative/family visit you in the
last 12 months?” with the possible answers: 0 = “no,”
1="yes, less than once a month,” 2 = “yes, at least once
amonth,” and 3 = “yes more than once a month.” For
the data analysis, these variables were dichotomized
as less frequent (0 and 1) versus more frequent (3 and
4). These questions were used in previous studies as
proxies for individual social capital.?3°

Variables were also collected and considered
possible confounders of the associations.
Sociodemographic characteristics including sex
(male or female), age (in years), undergraduate course
period, and financial aids, such as scholarships or
loans, were recorded as “yes” or “no.” Undergraduates
also answered the General Anxiety Disorder
Questionnaire to verify their anxiety.* This tool
includes seven items that measure the frequency
of signs and symptoms of anxiety in the last two
weeks arranged on a four-point scale ranging from
0 (not once) to 3 (almost every day). The total score
ranged from 0 to 21. A positive indicator of signs
and symptoms of anxiety disorders is considered
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a value > 10.** Regarding oral health measures,
the participants answered the following question:
“How would you describe the health of your teeth and
mouth?” The response options were 0 = “excellent,”
1="very good,” 2 ="good,” 3 = “fair”, and 4 = “poor”,?
which were later dichotomized as “excellent, very
good, or good” (0,1, and 2, respectively) and “fair
or poor” (3 and 4, respectively). Individuals also
evaluated the need for treatment by answering the
question, “Do you think you need dental treatment?”
with three possible answers: 0 = “yes,” 1 = “no”,
or 2 =“do not know”.* Only the first two response
options were considered in the data analysis.

Pilot study

A pilot study was conducted to test the feasibility of
the questionnaire and methodology used. Individuals
who were evaluated in the pilot study (n = 25) were
excluded from the final sample. No changes were
made during the data-gathering process.

Statistical analysis

Data analysis was performed using the STATA 14
software (StataCorp.2014 Stata Statistical Software:
Release 14.1. College Station, USA). A descriptive
analysis of the sample characteristics was performed.
The distribution of the individual characteristics
according to the prevalence of possible bruxism was
also determined.

Unadjusted and adjusted logistic regression
analyses were performed to evaluate the associations
among social capital, possible bruxism, and related
factors. The statistical models were tested using a
hierarchical approach built by adapting the theoretical
model of the social determinants of health proposed
by the World Health Organization (Figure). However,
only variables with p < 0.20 in the unadjusted analysis
were considered in the adjusted model. The quality
of fit was measured using Pseudo R2 The results
are presented as odds ratios (ORs), 95% confidence
intervals (Cls), and p-values.

Results

Of the 1,494 undergraduate students invited, 345
participated in the study. The overall prevalence of
possible bruxism was 57.1%. Among the individuals
who reported having bruxism, 53.3% reported
having sleep bruxism, 14.7% reported having awake
bruxism, and 32% reported having both. Most
participants were female (77.7%) and did not receive
financial aid (63.7%). The sample mean age was 21.8
(standard deviation 5.21) years. Approximately
53.0% of the participants had not completed half of
the undergraduate course. Regarding social capital,
83.8% of the participants visited or had received a
visit from family or relatives, and 45.4% visited or
frequently visited a neighbor or friend. Regarding

Figure. Theoretical model for the study of social determinants of health, adapted from Solar and Irwin, 2010.
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anxiety assessment, 27.8% of the participants
presented with signs and symptoms of an anxiety
disorder. Most participants rated their oral health
as excellent, followed by very good and good, and
47.5% perceived that they needed dental treatment.

Table 1 presents the sample distribution according
to the prevalence of possible bruxism and unadjusted
logistic regression analyses. Approximately 69.1%
of the individuals who had a low frequency of

visits to a relative or family presented with possible
bruxism (p = 0.050). Among undergraduates with
a low frequency of visiting friends and neighbors,
the prevalence of possible bruxism was 57.9%
(p = 0.738). Significant associations were identified
between possible bruxism and sex (p = 0.005),
undergraduate course period (p = 0.008), anxiety
disorder (p = 0.048), and perceived need for dental
treatment (p = 0.002).

Table 1. Sample distribution and unadjusted Logistic Regression analysis among predictors variables and Possible bruxism (in

undergraduate students (n = 345), Erechim, RS, Brazil.
Variables

Block 1: Demographic and socioeconomic variables
Sex
Male
Female
Age (mean [SD])
Financial aids
No
Yes
Undergraduate course period (mean [SD))
Block 2: Social capital
Visit to a relative/family
More frequent
Less frequent
Visit to a neighbour/friend
More frequent
Less frequent
Block 3: Behaviours and psychosocial factors
General anxiety disorder
Absent
Present
Oral health perception
Excellent, very good and good
Fair and poor
Dental treatment need
No
Yes

Values are n (%) unless otherwise indicated; Some variables do not include all 345 participants due to missing data. OR, odds ratio;

Cl, confidence interval; *obtained from Wald Test.

Possible bruxism Unadjusted
p-value*
No Yes OR (95%Cl)
0.005
44(57.1) 33 (42.9) 1
104 (38.8) 164(61.2) 2.10 (1.26-3.52)
21.75D556 21.8SD4.95  1.00(0.96-1.05) 0.852
0.411
96 (44.4) 120 (55.6) 1
49 (39.8) 74 (60.2) 1.20 (0.77-1.90)
48SD2.8  5.75D3.0 1.10 (1.03-1.19) 0.008
0.050
128 (45.1) 156 (54.9) 1
17 (30.9) 38 (69.1) 1.83 (0.99-3.40)
0.738
105 (43.0) 139 (57.0) 1
40 (42.1) 55 (57.9) 1.03 (0.85-1.26)
0.048
115 (46.2) 134 (53.8) 1
33 (34.4) 63 (65.6) 1.64 (1.00-2.67)
0.650
123 (43.3) 161 (56.7) 1
22 (40.0) 33 (60.0) 1.15 (0.64-2.07)
0.002
90 (50.6) 88 (49.4) 1
55 (34.2) 106 (65.8) 1.97 (1.27-3.06)
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Table 2. Adjusted Logistic Regression analysis using a hierarchical approach for predictors variables and possible bruxism among

undergraduate students (n = 345), Erechim, RS, Brazil.

Variables

Model 1¢

Block 1: Demographic and socioeconomic variables
Sex

Male

Adjusted OR (95% Cl)
Model 2°

p-value*

Model 3¢

0.002

Female 2.40 (1.39-4.12)

Undergraduate course period (mean [SD])
Block 2: Social capital
Visit to a relative/family
More frequent
Less frequent
Block 3: Behaviours and psychosocial factors
General anxiety disorder
Absent
Present
Dental treatment need
No
Yes

1.13 (1.04-1.21) 0.002

0.022
1
2.06 (1.11-3.83)

0.110
1
1.51(0.91-2.53)
0.005
1
1.91(1.21-3.02)

OR, odds ratio; Cl, confidence interval; °variables are adjusted to each other; "model adjusted for the variables of the first block; cmodel
adjusted for the variables of the first and second blocks; *Obtained from Wald Test.

The adjusted logistic regression models using
a hierarchical approach are presented in Table 2.
Undergraduates that visited a relative or family less
frequently had an OR of 2.06, suggesting possible
bruxism compared to those who visited their relative
or family more frequently (OR 2.06; 95% confidence
interval (95%CI): 1.11-3.83). Female participants were
also more likely to report possible bruxism (OR 2.40;
95%ClI: 1.39-4.12) than male participants. The closer
the student was to the end of the undergraduate
course, the greater the odds of reporting bruxism
(OR 1.13; 95%CI: 1.04-1.21). Participants who
perceived they required some dental treatment
demonstrated a 91% higher odds of presenting with
possible bruxism (OR 1.91; 95%CI: 1.21-3.02) than
their counterparts.

Discussion
This study evaluated the prevalence of possible

bruxism and its association with social capital
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among undergraduate students during the COVID-19
pandemic. In addition to demonstrating a high
prevalence of self-reported bruxism in this sample,
our results confirmed the conceptual hypothesis
that levels of social capital are related to possible
bruxism. Undergraduates who visited a relative
or family member less frequently presented with
more odds of possible bruxism. Visiting friends and
neighbors was not related to the outcome. Possible
bruxism was also associated with demographic and
psychosocial factors, such as sex and perception of
dental treatment needs. Although previous studies
have evaluated the relationship between psychosocial
factors and bruxism,'®? the role of social capital in
this outcome in undergraduates during the pandemic
has not yet been explored.

Our findings revealed that the general prevalence
of possible bruxism was 57.1%. Previous studies'®®®
that evaluated undergraduate students have reported
lower prevalence rates of bruxism than those reported
in our study. This variation in prevalence may have
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occurred because of the different methods used to
investigate the outcomes. Although no consensus on
the best method to assess bruxism has been reported
in the literature, for epidemiological studies, the
identification of possible bruxism diagnosed from
an individual’s self-report has been considered an
acceptable strategy.* In addition, our study was
conducted during the COVID-19 pandemic, a situation
that has imposed several changes in different aspects
of individuals’ lives,> which may explain the high
prevalence of possible bruxism in this group of
undergraduate students.

Our results demonstrated that lower levels
of social capital are associated with bruxism.
Undergraduate students who visited or received
family visits less frequently had a higher probability
of self-reported bruxism. Individuals who participate
in a social network benefit from the social support
provided by this connection, which has a positive
impact on feelings of belonging and coping,
and acts as a protective factor against stress.’>*
Furthermore, high levels of social networks may
generate a stimulus for individuals to practice
healthier behaviors because of the dissemination
of norms and peer pressure.’>** Thus, the thick ties
provided by familiar support during the COVID-19
pandemic act to buffer the effects of stress and
anxiety in individuals’ life,'® and consequently, the
possible bruxism prevalence. The lack of association
between the variable referring to visiting friends or
neighbors and possible bruxism can be explained
by the fact that during the COVID-19 pandemic,
social contact outside the home environment was
discouraged, and family ties were strengthened.”

Regarding demographic variables, women were
more likely to report bruxism than men, which is
consistent with that reported in a previous study.” It
has been argued that women are often more sensitive
to stress and concerns related to work, studies, and
household duties. Thus, this stress can stimulate
tooth clenching and generate muscle tension.* In
addition, women with negative thoughts or actions
were more likely to develop anxiety and depression
disorders than men.* These psychological factors
are directly associated with bruxism and orofacial
pain,”® which explain our findings.

Our findings also suggested that the closer an
undergraduate student was to the end of the course,
the greater the chance of reporting possible bruxism.
A previous study conducted with undergraduate
students during the COVID-19 pandemic revealed
that those in their last year of college presented
higher levels of anxiety disorders than students in
the early years,* which may be related to bruxism.
Although no association between these factors was
identified in our study, approximately 27.8% of the
college students presented with signs and symptoms
of anxiety. The impact of the financial crisis resulting
from the pandemic on family income in Brazil and
concerns for the professional future may explain why
students close to the end of the course were more likely
to self-report buxism.* The COVID-19 pandemic has
been atypical. In this sense, it may have contributed
to worry, fear of contracting the disease, anxiety, and
other risk factors triggering psychological disorders
such as depression.’” Students who have negative
thoughts and anxiety during social withdrawal are
more likely to experience some depression.® Thus,
stressful events such as the COVID-19 pandemic can
impact an individual’s long-term well-being.

Undergraduate students who reported requiring
dental treatment were more likely to have possible
bruxism than their counterparts. This perception
may have been affected by the signs and symptoms
associated with bruxism, such as tooth wear and
orofacial pain. In this sense, the presence of these
factors may have determined the undergraduate
students” perceptions of dental treatment by
undergraduate students.”” The existence of bruxism,
as well as its perception by the individual, can also
impact the oral health-related quality of life,* an
aspect that is also linked to the perception of dental
treatment needs.*

This study had some limitations that need to be
addressed. Our study data considered only one of
the steps adopted in the investigation of the presence
of bruxism, self-reporting by individuals, which
may have limited our findings. However, this type
of investigation allows the diagnosis of what has
been defined as possible bruxism, which is easily
applicable and widely accepted in the previous
literature.* Therefore, clinical assessment was not
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performed, which prevented us from recording the
signs and symptoms of this condition, such as tooth
wear and orofacial pain. However, the complexity
of the diagnosis of bruxism has been discussed,
particularly in young individuals. Furthermore,
bruxism was evaluated by considering a single
question and not differentiating between awake and
sleep bruxism. Nevertheless, the two types of circadian
manifestations of bruxism have a multifactorial origin*
and share some common risk factors.”®® They are
being investigated, in part, because of their negative
consequences on oral health and the possibility
of tracing some kind of self-reported bruxism.* In
addition, complementary approaches to self-reported
bruxism were not considered, and quantifying the
frequency and intensity of muscle activity in the
participants was not possible.

Another aspect to be discussed is that our
sample only considered students from a single
university, which makes it homogeneous and limits
the external validity of the findings. In addition,
the low participation rate of our study may have
been a concern. Since students” institutional e-mails
were used as a form of recruitment, the number of
students who actually received or viewed the e-mail
was not identified, which limited the accuracy of the
response rate. Nevertheless, these issues are inherent
in e-surveys with young people,*? and the number
of participants included in our study was sufficient
to supply the minimum sample size required to
achieve a pre-established significance level and study
power. Another concern that limits our findings is the
measurement of social capital, which considers only
a few proxies for individual social networks and may
not fully capture its construct. However, in addition
to the concepts and ways of measuring social capital
that are still divergent and not directly measured,”
our study considered indicators broadly used in
previous literature.®* Finally, not all major causal
factors were considered, such as licit and illicit drug
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use and sleep quality; only anxiety was assessed in
the study. However, we focused on anxiety because
itis a variable that can be influenced by social capital
and influence possible bruxism,* and because of its
increased prevalence in the pandemic period. In fact,
one in three adults worldwide have anxiety.*

Nevertheless, this study has several strengths that
need to be highlighted. This survey was conducted
in the critical scenario of the COVID-19 pandemic
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belonging to an important population group.
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against stress in adverse situations. Identifying
the specific social determinants and individuals
who are most likely to report bruxism can help in
decision-making and targeting strategies aimed
at mitigating the adverse effects produced by
the context of the pandemic on specific groups.
Moreover, future studies that consider these aspects
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Conclusion

The prevalence of possible bruxism was high
among undergraduate students during the COVID-19
pandemic, and this condition was associated with
low social capital. Moreover, female students who
were closer to the end of their graduation and had
perceived dental treatment needs were more likely
to present with possible bruxism.
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