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Purpose. To evaluate the relationship between oral habits, psychological status, and temporomandibular-related quality of life
among college students. Materials and Methods. An online questionnaire was sent to college students who were willing to
participate in this anonymous survey, which contained questions about the demographic characteristics of the participants, the
Patient Health Questionnaire for Depression and Anxiety (PHQ-4), the Fonseca Anamnestic Index (FAI), and the Oral Health
Impact Pro�le for temporomandibular disorders (OHIP-TMDs). Results. A total of 505 valid questionnaires were collected from
200 males and 305 females (a mean age of 21.81± 2.81 years).  e prevalence of oral habits in college students was 58% (294/505).
Female gender (odds ratio (OR) 1.786) and having oral habits (OR 1.893) were associated with depression and anxiety. Medical
students had signi�cantly less depression and anxiety (OR 0.459) than nonmedical students.  e possibility of su¢ering from
temporomandibular disorder (TMDs) as evidenced by the OHIP-TMDs score was associated with female gender (OR 1.989) and
having oral habits (OR 3.482). Students with oral habits had higher OHIP-TMDs scores. Conclusion. More than half of the college
students surveyed had speci�c oral habits, with a higher prevalence in women than in men. Having oral habits was related to a
worse psychological status, higher risk of TMD, and worse temporomandibular-related quality of life.

1. Introduction

Temporomandibular disorders (TMDs) represent a group of
diseases characterized by pain and dysfunction of the
masticatory muscles and the temporomandibular joint
(TMJ) [1, 2]. TMDs can a¢ect patients’ quality of life
considerably [3], and the prevalence of TMDs was found to
vary from 7.3% to 33% in previous studies [4–6].  e
common symptoms of TMDs include jaw pain or dys-
function, earache, headache, and facial pain [7]. However,
the etiology of TMD is numerous and complex and may
result from the interplay of age, sex, occlusion, parafunc-
tional habits, and psychological problems [2, 8]. Several
biological and psychological risk factors have been identi�ed
to be associated with TMDs [1]. It has also been proposed

that anxiety and depression could contribute to the devel-
opment of TMDs [9].

At present, the majority of studies on TMDs and their
risk factors have focused on children and adolescents or
older adults [4, 6, 10, 11].  ere have been few studies
speci�cally focused on college students.  e college period is
an important transitional stage from school to society, and
many college students experience much mental pressure
[12]. Previous studies showed that TMDs are more likely to
occur in college students and are signi�cantly associated
with anxiety and depression [13]. More attention should be
paid to college students concerning their psychological
status and temporomandibular-related quality of life.

 is study speci�cally focused on college students and
aimed to elucidate the correlation between oral habits,
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psychological status, and TMD-related quality of life. )e
major area of study of the students was also considered in
this survey to explore its relationship with psychological
stress and TMD-related quality of life. Unlike the previous
studies on this topic, online questionnaires were used to
collect and analyze data in our study. )is methodology not
only resulted in easy-to-access information being available
and a high participation rate from college students because
of their tendency to spend time online but is also convenient
for researchers to process the data with high efficiency. We
hypothesized that students with oral habits would be prone
to worse psychological status, signs and symptoms of TMD,
and worse TMD-related quality of life.

2. Materials and Methods

2.1. Participants. )is study met the requirements of the
Declaration of Helsinki.)e study protocol was approved by
the Institutional Review Board of theWest China Hospital of
Stomatology (Approval no. WCHSIRB-2020-419). Partici-
pants were recruited from the university’s undergraduate to
graduate populations at several different places within the
campus: for example, the entrance to the library, the campus
gate, and the roads. )e students were identified as such by
presenting their student ID cards. )e students who were
willing to participate in the anonymous survey filled in the
questionnaires. Participants majored in both medical and

nonmedical fields. We counted medical specialties including
stomatology, clinical medicine, nursing, pharmacy, and
medical technology. )e participation in this study was
completely voluntary, and informed consent was obtained
from all subjects.

Inclusion criteria were college students who aged from
17 to 35 years, including undergraduates, master’s degree
students, and doctoral students. Exclusion criteria were as
follows: (1) incomplete or obviously unreasonable ques-
tionnaire responses; (2) filling in the questionnaire for more
than 15 minutes; (3) history of TMJ treatment; (4) history of
orofacial trauma; (5) systemic diseases; (6) diagnosed with
mental illness. According to a reported 54% prevalence of
symptoms of TMDs [2], based on a 95% confidence level
with a 5% margin of error for the confidence interval, the
minimum sample size of 382 subjects was determined.

2.2. Data Collection. )e questionnaire consisted of four
parts and was closed-ended. All questions had two to six
answers from which the participants could choose. )e
questionnaire was uploaded to “Questionnaire Star,” the
most widely used questionnaire website in China. )e
subjects completed the online anonymous questionnaire by
clicking the link we sent after being explained in person
about the purpose and content of the study and giving verbal
informed consent. )e questionnaire was self-administered
and was completed anonymously, thus ensuring the
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Figure 1: )e flowchart of the study.
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confidentiality of the subjects. A flow chart depicting the
study is shown in Figure 1.

)e first part of the questionnaire collected the demo-
graphic characteristics of the participants, including gender,
age, education level (undergraduate, master’s, or doctoral
degree), and major (medical student or not), and also
contained questions about oral habits. )e oral habits in-
vestigated mainly included clenching teeth, sleep bruxism,
unilateral chewing, biting hard food, and opening the mouth
too widely while yawning.

)e second part of the questionnaire was the Patient
Health Questionnaire for Depression and Anxiety (PHQ-4)
[14]. )e reliability and validity of PHQ-4 have been
demonstrated to be suitable for screening for depression and
anxiety in the general population [15]. Responses to the four
stem questions were scored as 0 points (“not at all”), 1 point
(“several days”), 2 points (“more than half the days”), or 3
points (“nearly every day”). )erefore, the total score on this
composite measure ranged from 0 to 12 points. With a total
score of more than 2 points, a patient was considered as
having psychological distress [16].

)e third part of the questionnaire was the Fonseca
Anamnestic Index (FAI), which consisted of 10 questions
pertaining to jaw-movement difficulties, orofacial pain, TMJ
sounds, parafunctional habits, malocclusion perception, and
emotional stress [17]. )e Chinese version of the FAI has
been demonstrated to have acceptable reliability and good
validity [18]. )is index was created with 10 items with 3
answers each, scored as follows: 10 points (“yes”), 5 points
(“sometimes’’), and 0 points (’‘no’’) [19]. )e final score of
the instrument was determined by the sum of the scores of
all items, allowing the following classifications: absence of
signs and symptoms of TMDs (0–15 points), mild TMDs
(20–45 points), moderate TMDs (50–65 points), and severe
TMDs (70–100 points) [19]. )e diagnosis of TMDs was
based on the FAI. A score of 0–15 points was considered to
be free of TMDs, while a score above 20 points was con-
sidered to have TMDs.

)e last part of the questionnaire was the Oral Health
Impact Profile for TMDs (OHIP-TMDs), with 22 questions.
Each question in the OHIP-TMDs section was scored on a
five-point ordinal response scale of 0 points (“never”), 1
point (“hardly ever”), 2 points (“often”), 3 points (“fairly
often”), and 4 points (“very often”) [20].)e Chinese version
has shown good validity and reliability, thus providing a
valuable instrument [21]. )e total OHIP-TMDs scores are
the sum of the 22 questions. Higher total OHIP-TMDs
scores indicate worse temporomandibular-related quality of
life [22].

2.3. Statistical Analysis. Descriptive statistics were per-
formed to characterize the college subjects. Measurement
data are represented by mean± standard deviation (SD),
while count data are represented by the frequency and
composition ratio. )e presence of oral habits was con-
sidered as an independent variable. )e presence of psy-
chological distress and the diagnosis of TMD, which were
binary variables, were considered as dependent variables in

bivariate logistic regression analysis to assess their associ-
ation with the presence of oral habits. )e odds ratio (OR),
95% confidence intervals (CIs) for OR, and P value were
calculated by bivariate logistic regression. )e score on the
OHIP-TMDs, taken as a continuous dependent variable, was
analyzed by multivariate linear regression. )e coefficients,
95% confidence intervals (CI) for beta, and P values were
calculated by multivariate linear regression. )e demo-
graphic variables were considered as the possible con-
founding factors. Statistical analyses were performed using
SPSS (IBM SPSS Statistics version 21.0, IBM Corp., Armonk,
New York, USA) with a two-tailed α significance level of
0.05.

3. Results

A total of 664 questionnaires were sent to university stu-
dents, of which 603 questionnaires were completed. After
discarding those with incomplete or obviously illogical re-
sponses, 505 questionnaires were included in the study, with
a response rate of 90.81% and an effective recovery rate of
83.75%. According to the presence or absence of oral habits,
the participants were divided into two groups. )ere were
294 subjects in the group with oral habits and 211 subjects in
the group without oral habits. )e prevalence of oral habits
in females (65.25%) was higher than that in males (47.50%).
)ere were no statistical differences in other demographic
variables between the two groups (Table 1).

On the PHQ-4, the FAI, and the OHIP-TMDs scales, the
average score of the subjects with oral habits was statistically
higher than that of those without (adjusted P< 0.001)
(Table 2). )e evaluation of psychological distress showed
that 65.36% of the subjects with oral habits suffered from
depression and anxiety. A greater proportion of students
with oral habits suffered from TMDs than students without
oral habits (P< 0.001).

As shown in Table 3, the unadjusted association for
depression and anxiety showed a possible positive associ-
ation (P< 0.10) with female gender (OR 1.763; 95% CI
1.229–2.528) and having oral habits (OR 1.938; 95% CI
1.353–2.774) and a possible negative association with
medical-related majors (OR 0.553; 95% CI 0.373–0.762).
According to the multivariate regression model, having oral
habits (OR 1.893; 95% CI 1.304–2.748) and female gender
(OR 1.786; 95% CI 1.224–2.607) still showed significant
associations with the psychological state. )e results showed
that college students having oral habits were nearly twice as
likely to have anxiety or depression as those without oral
habits.

In Table 4, the unadjusted association for the presence of
TMDs showed a possible association (P< 0.10) with gender
(OR 2.322; CI 1.601–3.367), master’s degree student status
(OR 1.425; 95% CI 0.951–2.137), and oral habits (OR 3.795;
95% CI 2.586–5.567). In the multivariate regression analysis,
female gender (OR 1.989; 95% CI 1.349–2.935) and having
oral habits (OR 3.482; 95% CI 2.359–5.138) remained
significant.

)e correlation analysis between the independent var-
iables and the summed scores of OHIP-TMDs showed that
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only gender (P � 0.021) and having oral habits (P< 0.001)
correlated with the dependent variable (Table 5). In the
multivariate linear regression, only oral habits had a sig-
nificant association with the OHIP-TMDs score (adjusted
P< 0.001).

4. Discussion

)is study focused on the relationship between oral habits,
psychological distress, TMDs, and TMJ-related quality of life
among college students. In the group that reported oral

Table 1: Participant demographics.

Variable With oral habits (N� 294) No oral habits (N� 211) Total P

Age (mean± SD) 21.79± 2.61 21.84± 3.06 21.81± 2.81 0.834
Gender (N (%)) <0.001∗∗∗
Male 95 (47.50%) 105 (52.50%) 200 (100%)
Female 199 (65.25%) 106 (34.75%) 305 (100%)
Major (N (%)) 0.063
Medical 164 (62.12%) 100 (37.88%) 264 (100%)
Nonmedical 130 (53.94%) 111 (46.06%) 241(100%)
Education level (N (%)) 0.442
Undergraduate 173 (56.72%) 132 (43.28%) 305 (100%)
Master’s 86 (62.77%) 51 (37.23%) 137 (100%)
Doctoral 35 (55.56%) 28 (44.44%) 63 (100%)
)e total population (N� 505), subset of participants with oral habits (N� 294), and subset of participants without oral habits (N� 211) are given.
∗∗∗P< 0.001.

Table 2: Average PHQ-4, FAI, and OHIP-TMDs scores and diagnosis of psychological distress and TMD in participants based on the PHQ-
4 and FAI (N� 505).

Variable With oral habits (N� 294) No oral habits (N� 211) Total P

Average score (points)
)e PHQ-4 3.38± 2.60 2.57± 2.64 3.04± 2.64 <0.001∗∗∗ ,a
)e FAI 23.83± 18.09 12.63± 15.37 19.95± 17.87 <0.001∗∗∗ ,a
)e OHIP-TMDs 9.66± 12.88 5.08± 10.92 7.74± 12.30 <0.001∗∗∗ ,a

Psychological distress <0.001∗∗∗
Without 111 (49.33%) 114 (50.67%) 225 (100%)
With 183 (65.36%) 97 (34.64%) 280 (100%)

TMD <0.001∗∗∗
No 124 (44.44%) 155 (55.56%) 279 (100%)
Mild 136 (74.73%) 46 (25.27%) 182 (100%)
Moderate 26 (76.47%) 8 (23.53%) 34 (100%)
Severe 8 (80.00%) 2 (20.00%) 10 (100%)

∗∗∗P< 0.001. aAdjusted P value using Bonferroni correction.

Table 3: Univariate and multivariate logistic regression analysis of variables associated with the PHQ-4 (N� 505).

Independent variables
Univariate regression Multivariate regression

P value Odds ratio (95% CI) Adjusted P value Odds ratio (95% CI)
Age 0.103 0.949 (0.891–1.011)
Gender
Male Reference Reference
Female 0.002∗∗ 1.763 (1.229–2.528) 0.003∗∗ 1.786 (1.224–2.607)

Major
Nonmedical Reference Reference
Medical <0.001∗∗∗ 0.533 (0.373–0.762) <0.001∗∗∗ 0.459 (0.316–0.666)

Education level
Undergraduate 0.358 Reference
Master 0.152 0.744 (0.496–1.115)
Doctor 0.754 0.916 (0.531–1.582)

Oral habits
Without Reference Reference
With <0.001∗∗∗ 1.938 (1.353–2.774) <0.001∗∗∗ 1.893 (1.304–2.748)

A total score of 0–2 was considered normal, whereas a score of 3–12 was taken as indicative of mental distress. ∗∗P< 0.01, and ∗∗∗P< 0.001.
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habits, women made up more than two-thirds (67.69%) of
the participants. )ere was a considerably larger percentage
of women (65.25%) with oral habits than men (47.50%). )e
reason might be that women are more likely to develop
psychological distress than men, which is one of the risk
factors for TMDs [23].

Over three-fifths of the surveyed students majoring in
medical fields (62.12%) reported oral habits. However, the
prevalence of oral habits in subjects majoring in nonmedical
fields was almost half. )e reason for the higher prevalence
amongmedical students might be that medical students have
more knowledge about oral health than nonmedical students
[24], and they might focus more on their own health
problems [25], so they might be more aware of their oral
habits.

)e psychological status of subjects with oral habits was
on average worse than that of subjects without oral habits. It
could be inferred that having oral habits is a symptom of
depression and anxiety, or conversely that depression and
anxiety contribute to developing oral habits [26]. Further
research is needed to confirm the nature of the relationship
between psychological state and oral habits. In multivariate
regression analysis, gender and major were indicated to be
related to the psychological status as well. Females were
more prone to develop mental distress, which was consistent
with previous studies [11]. Another interesting discovery
was that the students majoring in nonmedical fields were
more likely to have depression and anxiety than medical
students (Table S1). )is finding differs from previous
studies [27]. One possible reason could be that the sample

Table 4: Univariate and multivariate logistic regression analysis of variables associated with the presence of TMDs (N� 505).

Independent variables
Univariate regression Multivariate regression

P value Odds ratio (95% CI) Adjusted P value Odds ratio (95% CI)
Age 0.838 1.007 (0.946–1.072)
Gender
Male Reference Reference
Female <0.001∗∗∗ 2.322 (1.601–3.367) <0.001∗∗∗ 1.989 (1.349–2.935)

Major
Nonmedical Reference
Medical 0.701 0.933 (0.657–1.326)

Education level
Undergraduate 0.217 Reference
Master’s 0.086 1.425 (0.951–2.137)
Doctoral 0.934 1.023 (0.591–1.770)

Oral habits
Without Reference Reference
With <0.001∗∗∗ 3.795 (2.586–5.567) <0.001∗∗∗ 3.482 (2.359–5.138)

∗∗∗P< 0.001.

Table 5: Results of the multivariate linear regression model (N� 505) using the total score of the Oral Health Impact Profile for TMDs
(OHIP-TMDs) as the dependent variables.

Variable
Correlation
analysis Multivariate linear regression

R P B Std. error Beta (standardized) 95% confidence interval for B Adjusted P

(Constant) 4.516 1.879 0.825–8.208 0.017
Age 0.026 0.557
Gender 0.103 0.021∗

Male Reference
Female 0.451 1.118 0.018 (−1.745)–2.647 0.687

Major 0.069 0.119
Nonmedical
Medical

Education level 0.072 0.104
Undergraduate
Master’s
Doctoral

Oral habits 0.243 <0.001∗∗∗
Without Reference
With 4.388 1.104 0.177 2.219–6.558 <0.001∗∗∗

R square
Adjusted R square 0.033/0.029
∗P< 0.05 and ∗∗∗P< 0.001.
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group was only selected from one university, and there may
be some differences between the sample population struc-
ture and the overall population structure. Another possible
reason is that medical students have knowledge about
psychology and may have developed techniques to improve
their psychological status.

)e presence of oral habits was associated with a higher
prevalence of TMDs, consistent with a previous study [28].
For instance, tooth clenching is a risk factor for myofascial
temporomandibular disorders (M-TMDs) that increases jaw
muscle pain levels in M-TMD patients, and it is associated
with significantly higher 5-HT levels and lower blood flow in
the masseter muscles [29]. )is pain causes discomfort in
patients and worsens TMJ-related quality of life. In addition,
female gender had a stronger association with TMDs than
male gender, which is in accordance with a previous study
that found that women had almost two times greater risk of
developing TMDs than men [11]. Interestingly, although
depression and anxiety were more common among non-
medical students than medical students, there was no sta-
tistical difference in the prevalence of TMDs between the
two groups (Table S1). One reason may be that the mental
status is only one of several factors contributing to the
development of TMDs, not a decisive one. Few studies have
been conducted on the prevalence of TMDs in these two
groups of people, whichmay be considered for further study.

)e subjects with oral habits reported worse temporo-
mandibular-related quality of life. People with oral habits might
be prone to damaging the TMJ and the masticatory muscles,
causing discomfort in the TMJ area and thus impairing the
quality of life. Apart from oral habits and gender, other factors
had little correlation with the total scores of OHIP-TMDs and
could not be analyzed by multivariate linear regression.
According to the linear regression model of the OHIP-TMDs
scores, only the presence of oral habits appeared to be related to
worse temporomandibular-related quality of life. As shown in
previous studies, diurnal clenching was strongly associated with
TMD symptoms and also affected the quality of life [28]. )e
present model, considering the oral habits and other demo-
graphic factors, could not predict the total scores of temporo-
mandibular-related quality of life well, indicating there may be
other relevant factors that we did not include in this study.
Further studies could take other possibly associated factors such
as emotional status and sleep quality into account [30].

According to the biopsychosocial model, TMDs are not
only the result of the interaction of biological and psy-
chological factors but also the result of social factors. )is
study will be of great help in exploring the causes of TMDs
related to psychological status. It also helps in understanding
the prevalence of TMDs and provides new ideas for the
prevention and treatment of TMDs among college students.
)erefore, when college students seek medical treatment for
TMD symptoms, doctors can perform more personalized
counseling by taking their identities as college students into
account. Besides, these results can give us a hint that uni-
versity authorities could take some measures to improve the

psychological health of college students, such as offering a
relevant medical curriculum.

)is study also had some limitations. Since it was a cross-
sectional questionnaire study, it was easy to implement andwas
easy to replicate, but no cause-and-effect relationship could be
inferred from the results. Further longitudinal studies with oral
examinations should be conducted to clarify which factor(s)
may precipitate others. Besides, the volunteers were recruited
only from one university in one city in China, which could
result in overestimating or underestimating the scores of
university students more broadly and limiting the generaliz-
ability of our results. Further research could be conducted to
expand the sample population to different regions, universities,
and ethnic groups.

5. Conclusions

Over half of the college students surveyed had specific oral
habits, and women had a higher prevalence of oral habits than
men in the present study. Having oral habits was associated
with a worse psychological status, higher risk of TMD, and
worse temporomandibular-related quality of life.
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