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Painful yawning and temporomandibular 2
disorder: a cross-sectional study among Italian
patients
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Abstract

Objective Orofacial pain is a common symptom associated with various conditions, including temporomandibular
disorders (TMD). Painful yawning, a form of orofacial pain, may be related to TMD, though no studies have
conclusively established this connection. This study aimed to examine the relationship between painful yawning and
TMD and to investigate factors influencing the occurrence of painful yawning in both TMD and non-TMD populations.

Methods A cross-sectional study was conducted at the Clinica di Chirurgia Maxillofacciale e Odontostomatologica
di Trieste, Italy, between January 2018 and June 2021. Data were collected using a self-administered questionnaire.
Bivariate analysis was used to compare means between various variables and the presence of painful yawning. Binary
logistic regression was performed to confirm associations between independent variables and painful yawning and
to quantify the strength of these relationships in terms of odds ratios and confidence intervals.

Results A total of 1,725 patients participated, with a mean age of 50 years, and 61.4% were females. 16% of the
population had TMD. Painful yawning was significantly more common among the TMD group (49%) compared to
the non-TMD group (14.2%). Bivariate analysis revealed significant associations between painful yawning and age,
sex, TMD status, and yawning frequency (p < 0.05). A strong association was observed between painful yawning and
TMD (Cramér's V=0.32), with moderate associations with sex (Cramér's V=0.144) and yawning frequency (Cramér’s
V=0.176). Binary logistic regression confirmed its relationship with female sex, TMD presence, and frequent yawning.
TMD increased the likelihood of painful yawning by six times, while frequent yawning increased the risk by five times,
and female sex doubled the risk.

Conclusion The study demonstrates a significant association between TMD and painful yawning, suggesting that
painful yawning could serve as a potential indicator for early TMD detection, which warrants further validation.
Additionally, factors such as sex and yawning frequency were found to increase the likelihood of painful yawning,
irrespective of TMD status.
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Introduction

Orofacial pain, defined as pain originating from the face
and mouth, is a prevalent condition that often prompts
dental care and significantly impacts the quality of life [1,
2]. According to an epidemiological study conducted in
2015, 54.75% of the Brazilian population reported orofa-
cial pain [3]. Similarly, more than half of dental patients
in Thailand reported experiencing orofacial pain [4].

Orofacial pain may have various etiologies, includ-
ing dental, inflammatory, neurologic, or musculoskel-
etal causes [5], and is generally classified as odontogenic
and non-odontogenic [6]. While odontogenic causes are
the most common [6], musculoskeletal diseases such
as Temporomandibular Disorders (TMDs) and neuro-
pathological conditions like trigeminal neuralgia are also
significant conditions that often require dental referral
[6-10]. The diagnosis and management of orofacial pain
pose challenges due to the variety of potential causes,
psychosocial factors, and the absence of a definitive first-
line pharmacological treatment [2, 11].

TMDs, one of the most prevalent causes of orofacial
pain, have an estimated global incidence of 34% [12].
TMD encompasses a range of conditions affecting the
orofacial region, including masticatory muscles, tem-
poromandibular joints (TMJs), or both [10]. Diagnosis of
TMD is primarily guided by the Diagnostic Criteria for
Temporomandibular Disorders (DC/TMD) [13].

Numerous studies have identified various factors asso-
ciated with TMD and have been incorporated in Axis
II of the DC/TMD [13]. Oral behaviors such as clench-
ing, grinding, and yawning have been extensively stud-
ied using the Oral Behavior Checklist (OBC-21), and are
known to play a role in the development and severity of
TMD [13-15]. Moreover, pain intensity, limited maxi-
mal mouth opening (MMO), in addition to psychological
conditions such as somatization and anxiety, have been
correlated with TMD [16-18].

Notably, oral behaviors are not only diagnostic mark-
ers but are also interrelated with other TMD factors.
Research has shown that higher OBC scores correlate
with increased pain [19], while specific oral habits are
linked to stress and anxiety, further exacerbating TMD
symptoms [14, 20, 21]. These findings underscore the
interrelationship between oral behaviors, psychoso-
cial factors, pain intensity, and TMD. A Comprehensive
assessment of the various oral behaviors included in the
OBC is essential to enhance our understanding of their
role in TMD.

Painful yawning, a form of orofacial pain, which might
emerge due to possible compression of the TMJ and liga-
ments, has been reported among TMD patients, with an
average OBC score of 27.18, indicating high TMD risk
[13, 22, 23]. Although related to mandibular movement,
yawning is distinct from MMO. It involves involuntary
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diaphragmatic contraction and mandibular movement
but does not consistently produce MMO, indicating a
functional difference [24]. To the best of our knowledge,
no studies have directly linked painful yawning to TMD.
Furthermore, no research has explored the relationship
between the frequency of yawning and the likelihood of
experiencing painful yawning among individuals with
and without TMD.

The aim of this study was to examine the relationship
between painful yawning and TMD and to identify fac-
tors that contribute to the emergence of painful yawning
among TMD and non-TMD patients.

Materials and methods

Study design, settings, and sampling

This cross-sectional study utilized a self-administered
questionnaire to collect data on the presence/absence
of pain during yawning, frequency of yawning as an oral
behavior in accordance with the Oral Behavior Check-
list (OBC-21) [13, 25], age, and sex. TMD diagnosis for
each participant was assessed by an orofacial pain expert
according to DC/TMD following a dental visit. For this
study, we focused solely on the presence or absence
of TMD, regardless of specific subtype. The study was
conducted at the Clinica di Chirurgia Maxillofacciale e
Odontostomatologica di Trieste, a well-established ter-
tiary-care dental department in Trieste, Italy, known for
its large and diverse patient population, ensuring a repre-
sentative sample. The study took place between January
2018 and June 2021. The target population consisted of
Italian-speaking citizens aged 18 or older who provided
informed consent and completed the full survey prior to
their dental visit. Patients with acute pain or incomplete
surveys were excluded. The questionnaire was admin-
istered to all patients attending the dental department,
seeking any type of care, including routine dental ser-
vices, such as oral hygiene, prophylaxis, simple restor-
ative treatments, and general oral health check-ups.

The study protocol, outlining the study design, pro-
cedures, and objectives, was approved by the Research
and Ethics Committee (REC) of the Ateneo Units (IRB
ID: n. 89/11062018). All procedures were in accordance
with the ethical principles outlined in the Declaration
of Helsinki by the World Medical Association for medi-
cal research involving human participants. Participants
were fully informed about the purpose and methods of
the study, and only those who provided written informed
consent were included. The consent obtained was volun-
tary, and participants were given the opportunity to with-
draw from the study at any time.

Survey instruments
After providing agreement to participate, patients were
asked prior to their dental visit to state whether they
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experience pain upon yawning, with a yes/no answer.
To assess yawning as an oral behavior, participants were
asked to report the frequency of yawning in the past
month in accordance with the validated Italian version
of the Oral Behaviors Checklist-21 (OBC-21) [13, 25, 26].
The Oral Behavior Checklist is a validated and reliable
instrument and is a part of Axis Il DC/TMD and widely
used in the diagnosis of TMD [13]. Since the aim of the
study was to assess factors related to the development
of painful yawning, we focused on item 20 of the OBC-
21. Participants selected responses according to their
recalled yawning frequency: None of the time, A little of
the time, Some of the time, Most of the time, and All of
the time. Upon completing the survey, participants pro-
ceeded to their scheduled dental visit, where the dentist
confirmed the presence or absence of TMD.

Sample size calculation

The sample size calculation was performed using Epi
Info 7. Because no comparable studies have been done
on the Italian population, the sample size was calculated
using the single population proportion formula by con-
sidering a 50% proportion, a 95% CI (Confidence Inter-
val), and a 5% margin of error.

Za?x P(1—P) 1.96%x 0.05(1 —0.05)

N =
d2? 0.052

=384

The minimum final sample size required was 384 partici-
pants. To ensure robust data for subgroup analysis, the
final sample size was expanded. The larger sample size
provides greater precision in the estimation of effects and
enhances the generalizability of the findings.

Statistical analysis

Data were analyzed using SPSS (version 26, IBM Corp.,
Armonk, NY, USA). Descriptive statistics for continuous
variables were reported as meanst+standard deviation,
while categorical variables were presented as frequen-
cies and percentages. To assess the relationship between
age and painful yawning, an Independent Sample T-test
was performed. Pearson Chi-Square, followed by Cra-
mér’s V, evaluated the association between pain upon
yawning and sex, as well as pain upon yawning and TMD.
Fisher’s exact test was used to determine the relationship
between pain upon yawning and frequency of yawning,
with Cramér’s V quantifying the strength of the asso-
ciation. Binary logistic regression was applied to iden-
tify factors (age, sex, presence of TMD, and frequency
of yawning over the past months) associated with pain-
ful yawning. To assess multicollinearity, the correlation
matrix was examined, ensuring all correlations were
below 0.8. A p-value <0.05 was considered to be statisti-
cally significant.

Page 3 of 6

Results

A total of 1725 patients participated in the study. The
majority of participants were females (61.4%), while
males comprised 38.6%. The mean age of the study pop-
ulation was 50 years (SD +18). Of the total participants,
343 participants (20%) reported pain upon yawning,
while 1382 participants (80%) did not. When examining
TMD, 1,443 (83.6%) were non-TMD patients, while 282
(16.3%) had TMD. Detalils are presented in Table 1.

Pain upon yawning and age

An Independent Sample T-test revealed a significant
relationship between age and experiencing painful yawn-
ing (p=0.002), indicating that age is associated with the
occurrence of pain during yawning.

Pain upon yawning and sex

The Pearson Chi-Square test showed a significant asso-
ciation between painful yawning and sex (p <0.001), with
a moderate effect size (Cramér’s V =0.144).

Pain upon yawning and TMD

When the population was divided based on the presence
or absence of TMD, 49% of participants with TMD expe-
rienced pain upon yawning, compared to only 14.2% of
non-TMD participants. A Pearson Chi-Square test con-
firmed a significant association between TMD and pain-
ful yawning (p <0.001), with a strong effect size (Cramér’s
V=0.32).

Pain upon yawning and yawning frequency

According to the OBC-21, the frequency of yawning
reported by participants was as follows: 27.2% reported
yawning “none of the time,” 51.5% “a little of the time,’
17.6% “some of the time, 2.7% “most of the time,
and 1% “all of the time” Fisher’s exact test revealed a

Table 1 Descriptive statistics of study participants

Variable Total TMD Sub- Non-TMD
Population  population Subpopulation
n=1725 n=282 n=1443
(100%) (16.3%) (82.6%)

Sex

Female 1060 (61.5%) 216 (76.6%) 844 (58.5%)

Males 665 (38.5%) 66 (23.4%) 599 (41.5%)
Painful Yawning

Yes 1382 (80.0%) 138 (49.0%) 205 (14.2%)

No 343 (20%) 144 (51.0%) 1238 (85.8%)
Yawning Frequency

None of the time 469 (27.2%) 82 (29.1%) 387 (26.8%)

Alittle of the time 890 (51.5%) 119 (42.2%) 771 (53.4%)

Some of the time 304 (17.6%) 61 (21.6%) 243 (16.9%)

Most of the time 47 (2.7%) 16 (5.7%) 31 (2.1%)

All of the time 15 (1.0%) 4(1.4%) 11 (0.8%)

TMD Temporomandibular Disorder



Reda et al. BMC Oral Health (2025) 25:1799 Page 4 of 6
Table 2 Predictors of painful yawning (Yes/No)
Variable B P value Odds Ratio (OR) 95% CI for OR

Lower Upper
Sex (Female) 0617 <0.001 1.85 1.394 2463
Age —0.005 0.202 0.99 0.987 1.003
TMD (Presence) 1.727 <0.001 5.62 4.206 7.526
A little of time yawning frequency. 0.942 <0.001 2.56 1.787 3.680
Some of the time yawning frequency. 1.104 <0.001 3.01 1.974 4.612
Most of the time yawning frequency. 1.599 <0.001 4.94 2421 10.116
All of the time yawning frequency. 1.564 0.009 4.78 1.487 15.369

Bolded p-values indicate statistical significance at p <0.05.

significant, moderate relationship between yawning
frequency and painful yawning across the entire study
population (p<0.001, Cramér’s V=0.176). When exam-
ining the TMD subpopulation alone, a significant mod-
erate association was found (Fisher’s exact: p=0.005,
Cramér’s V=0.223), as well as in the non-TMD subpopu-
lation (Fisher’s exact: p <0.001, Cramér’s V = 0.164). These
results highlight that the frequency of yawning is associ-
ated with painful yawning, regardless of TMD status.

Predictors of painful yawning

Binary logistic regression analysis showed that female
sex, presence of TMD, and yawning frequency were sig-
nificant risk factors for painful yawning, while age was
not. The correlation matrix showed no multicollinearity,
with all predictor correlations below 0.8. Females had a
2-fold higher risk of experiencing painful yawning. The
presence of TMD increased the likelihood of painful
yawning by 6 times. Regarding yawning frequency, par-
ticipants who experienced yawning “a little of the time”
had a 2.5-fold higher risk of painful yawning compared to
those who never experienced yawning. The risk increased
3-fold for those who yawned “some of the time” and
5-fold for those who yawned “most of the time” or “all of
the time.” Detailed results are presented in Table 2.

Discussion

The study aimed to examine the factors associated with
the presence of painful yawning through a yes/no ques-
tion, and to assess the strength of their relationships. The
rationale behind this investigation was to identify key
factors contributing to the emergence of painful yawning
and determine which factors have the most significant
impact on its occurrence.

The presence of TMD emerged as the most promi-
nent risk factor for developing painful yawning. Bivari-
ate analysis revealed a strong association between TMD
and painful yawning, a finding that was further con-
firmed by binary logistic regression. This analysis indi-
cated that individuals with TMD have a six-fold higher
risk of experiencing painful yawning compared to those
without TMD. While previous studies explored the

general relationship between TMD and pain [27-29] and
have shown that TMD treatment reduces pain intensity
when measured using tools such as the Visual Analogue
Scale (VAS) and the Graded Chronic Pain Scale (GCPS)
[30-34], no studies have focused on yawning-induced
pain. Some research has noted pain elicited by yawning
as a common clinical phenomenon in conditions like cra-
nial neuralgia and Temporomandibular Joint Disorders
(TMJDs), but it did not quantify the degree of association
with painful yawning in comparison to other factors [35].
Our study supports the significant link between TMD
and painful yawning, underscoring the importance of
TMD as a key factor.

In addition to TMD, the frequency of yawning as an
oral behavior also showed a positive correlation with the
occurrence of painful yawning, regardless of the TMD sta-
tus. Increased frequency of yawning was associated with a
higher likelihood of painful yawning, a relationship that was
consistent across TMD and non-TMD groups. Most exist-
ing research has focused on the total OBC-21 scores and
their correlation with pain in TMD patients [36, 37]. How-
ever, our study results highlight a new finding stating that
the frequency of yawning itself, regardless of TMD diagno-
sis, plays a significant role in the onset of painful yawning.

Further analysis showed that females were twice as
likely to develop painful yawning compared to males.
This aligns with previous studies, which have shown that
females are at a higher risk for developing orofacial pain,
particularly in the context of TMD [38—40]. While prior
research has primarily focused on the association between
sex and orofacial pain in TMD patients, our study under-
scores that painful yawning, specifically, is influenced not
only by TMD and yawning frequency but also by sex.

This study is the first to comprehensively examine
the various factors associated with painful yawning.
While prior studies have primarily linked orofacial pain
to TMD, our research not only confirms the significant
relationship between TMD and painful yawning but
also introduces the idea that factors such as frequency
of yawning and female sex significantly increase the risk
of painful yawning, regardless of TMD status. Addi-
tionally, the large, diverse sample size drawn from a
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well-represented Italian population strengthens the
robustness and generalizability of our results, offering
valuable insights into the complexity of orofacial pain,
particularly painful yawning. These findings highlight the
need to consider multiple contributing factors in under-
standing and managing orofacial pain.

Clinically, the study offers important implications for
general dentists, suggesting they should routinely inquire
about yawning-related pain and its frequency during
patient evaluations. The presence of painful yawning;
which might arise due to wide variety of factors including
possible compression of the TMJ and ligaments (biome-
chanical dysfunction), central or peripheral sensitization
of the trigeminal nerve controlling different anatomi-
cal structures, and psychosocial stress, can aid clinicians
in the detection of possible underlying factors includ-
ing TMD. Furthermore, considering the potential link
between yawning frequency and sleep disorders, dentists
should assess whether excessive yawning may indicate
underlying sleep-related conditions, such as sleep apnea
or bruxism, which can aggravate orofacial pain and TMD
symptoms. Integrating these assessments into routine
dental examinations could improve early diagnosis and
patient care. Future research should explore additional
potential risk factors and develop awareness campaigns
targeted at both TMD and non-TMD populations to
reduce the prevalence of orofacial pain.

The study does have some limitations. Yawning was
not formally defined or standardized in the question-
naire, which may have introduced variability in how
participants interpreted and reported painful yawning,
leading to potential information bias through non-dif-
ferential misclassification of the outcome. Additionally,
painful yawning was assessed through a simple yes/no
question, which may have introduced misclassification
bias. Employing a more detailed definition and using vali-
dated scales, such as the Jaw Function Limitation Scale
(JELS) [13, 41], could provide more accurate categori-
zation of pain intensity and offer deeper insights into
the relationship between pain levels and risk factors.
Moreover, incorporating more participant character-
istics, such as socio-demographics, comorbidities, and
potential confounding factors, including sleep disorders,
neurological conditions, and the use of medications like
muscle relaxants and psychotropic drugs, would further
reduce the risk of misclassification. Participants were
also asked to recall the frequency of engaging in yawn-
ing oral behavior over the past month, which introduces
the risk of recall bias. However, since the measurement
tool used for this variable is based on OBC-21, a reli-
able and validated tool for assessing oral behaviors [13,
25], the potential for differential bias is minimal. Finally,
while binary logistic regression was conducted to mini-
mize false positive results, residual confounding remains
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possible. To address these limitations, future studies with
more refined methodologies are needed to evaluate the
relationship between painful yawning, specific TMD
subtypes, and objective clinical measures, including
maximum mouth opening, and to address overlapping
mechanisms associated with painful yawning.

Conclusion

Our study not only confirmed the strong association
between the presence of TMD and painful yawning, but it
also highlighted the significant roles of additional factors
such as female sex and the frequency of yawning in con-
tributing to the occurrence of painful yawning, regardless
of TMD status. The combined presence of these factors
is likely to increase both the onset and severity of painful
yawning. Given the complex nature of orofacial pain and
the interplay between these various factors, addressing
each one is crucial for a comprehensive understanding
and effective management of painful yawning.
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