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SUMMARY: Temporomandibular joint dysfunction interferes with the quality of life and activities of daily living among patients.
The symptoms of temporomandibular dysfunction, including pain and clicking and popping sounds, are worsened during stressful
events, and patients report increased pain around the temporomandibular joint. Stress-related behaviors, such as tgeihdtlenchin
teeth grinding, are commonly reported as increasing during stress. The prevalence of temporomandibular dysfunctionedatbdtress-r
behaviors is reported differently in the literature. Stress in higher education is common. The purpose of this pilot &tulyestgate
the prevalence of temporomandibular joint dysfunction and stress-related behaviors among staff members at a local Uraversity. T
study also sought to explore pain patterns described by people experiencing temporomandibular joint dysfunction andghirelatio
between stress-related behaviors and pain symptoms experienced. Further, the impact of stress on symptoms experieneethby people
temporomandibular dysfunction was investigated in this pilot study.

KEY WORDS: Temporomandibular joint; Temporomandibular joint dysfunction; Stress; Pain; Central sensitization;
Teeth clenching.

INTRODUCTION

The temporal mandibular joint (TMJ) is a complexotational movement of the mandible to be effective (Bond
articular joint between the mandibular condyle and thet al, 2020).
glenoid fossa of the temporal bone (Aloretial, 2007).
It is a highly mobile bi-condylar ellipsoid synovial joint Temporomandibular joint dysfunction. (TMJD)
with a fibrous capsule, synovium, synovial fluid, articularepresents a group of disorders related to the TMJ or related
disc, and ligaments connecting the lower jaw to the craniustructures that impact the function of the joint (Shaeta
(Alomaretal, 2007). Bi-condylar surfaces of the mandiblel., 2011). The prevalence of TMJD ranges from a little
move at the same time and the fibrocartilaginous digs/er 10 % in children to about 31 % in adults with a higher
functions to absorb stress and weight applied to the joint(a5 times) female ratio even though most people remain
function favored by its thick articular eminence angsymptomatic (LeResche, 1997; Valesaal, 2021).
avascular central portion (Ingawalé & Goswami, 2009).
The joint is surrounded by muscles that aid in its various Although previous literature has been primarily
functions, including the temporalis muscle, massetebncerned with structural causes, including mostly dental
muscle, and medial and lateral pterygoid muscles (Alomaralocclusions, other non-structural factors have now been
etal, 2007). Mechanical strain from postural disturbancefiscussed (Sladet al, 2016). TMJD has been linked to
and nearby structures exerts a direct effect on the TM&rsonality disorders, behavioral problems, stress,
(Bondet al, 2020). The TMJ is involved in speech andmotional factors, biological factors, and sleep disorders
mastication, which requires both a translational an@Gharmaet al, 2011). Solano & Molina (2019) reported
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about one in four persons in their study population whitnrough glial cell activation and stimulation of
had TMJD reported having some type of personalityeuroinflammatory mediators (Racich, 2018).
disorder. Intra- and extra-articular dysfunctions have been
implicated in a variety of causes of TMJD (Wieckiewétz Research shows that muscle tension and stress are
al., 2015). Extra-articular dysfunctions arise from thériggers for TMJD pain (Glarost al, 2016). TMJD pain
complex interrelations of muscles around the TMBas been associated with stress, depression, sleep
(Wieckiewiczet al, 2015). These may present similarly tadisturbances, and anxiety (Fletral, 1991). To date, the
painful neurological conditions such as migraine andain mechanisms surrounding TMJD continue to be
trigeminal neuralgia because of the development of longwvestigated and further impact of stress and stress-related
term chronic pain and central sensitization-type syndrombehaviors are reported in the literature (Betal, 2020).
(Chenet al, 2013). This study sought to investigate the prevalence of TMJD,
pain patterns in TMJD, the impact of stress on TMJD
Behavioral factors such as abnormal head postuymptoms, and the relationship between stress-related
and habitual repetitive movements, including teeth grindirtgehaviors and pain symptoms experienced in TMJD.
and clenching of the teeth, lead to myofascial strain with
decreased pain thresholds (Shaetel, 2011). Myofascial MATERIAL AND METHOD
strain occurs in the muscles of mastication because of
chronic overuse secondary to bruxism (Ohlmatral, Participants. Purposive sampling was used to recruit
2020). An increase in metabolites and inflammation withiparticipants from the department of anatomy and
the myofascial tissues may cause an increase in muscle tphgsiology department, and pharmacology department.
and pain around the temporal and infratemporal regioiiie primary supervisor sent out email invitations with an
(Martinet al, 2018; Chokt al, 2019). electronic web link to members of these departments
through the University’s database. The email included
Biomechanical strain and postural disturbancesformation about the study, ethical considerations, and
influence the articular and muscular structures of the TMiJformed consent. Members outside of these departments
(Choi et al, 2019). Thus, people with TMJD may havewere excluded in this pilot study.
histories of poor head and neck posture with arthritic
changes in the cervical spine (Chbal, 2019). Myofascial Ethical considerations.The study was approved by the
pain can be demonstrated by trigger points, which are fouSdcial Research Ethics Committee of the University under
to be more abundant in the muscles of mastication atay 2019-096. Ethical considerations included ensuring
cervical spine in patients with TMJD (Cheti al, 2019). anonymity, provision of available counseling services, and
Increased pain sensitivity in the muscles of the cervicakclusion of any identifiable information.
spine in patients with TMJD is linked with decreased pain
thresholds in the muscles of mastication (Gail, 2019). Questionnaire and Data CollectionAn ethically approved
custom-designed anonymous questionnaire was developed
Mastication involves sophisticated neural contraio assess participants experience with TMJD symptoms. The
and behavior controlled by the trigeminal system and itpiestionnaire was developed using the Lime survey online
central projections (Cheat al, 2013). Physiological tool which allowed for effective data collection. This
changes in the trigeminal subnucleus caudalis followinguestionnaire asked some demographic questions including
increased excitability in the caudal medullary dorsal hottmiological sex, age, significant medical history, physical
of the brainstem have been reported in TMJD (Duetesfitness, and dietary habits. The questionnaire further assessed
al., 2010). patients’ history of previous and current TMJD pain, the
characteristics of the pain including onset, duration, nature,
Damage of the soft tissue structures around the TMhd complications experienced from the pain. Participants
results in the stimulation of the free nerve endings hbyere asked about their health seeking behaviors regarding
noxious substances causing pain (Merrill, 2007). Thhbese pain symptoms, previous and current history of dental
stimulation of free nerve endings results in the activatidneatment, history and present experience of stress-related
of afferent A-delta or C nerve fibers projecting to théehaviors, and impact of stress on these symptoms. To
trigeminal brainstem complex, leading to the release qgtiantify stress, the researchers used a standardized validated
inflammatory mediators that trigger central sensitizatioguestionnaire on the perceived stress scale was used to assess
and persistent pain (Cornelisehal., 2016). Chronic pain participantsperception of stress. This validated survey
from a TMJD can therefore perpetuate a central sensitizatiemaluates the degree to which events in a person’s life are
of the trigeminal complex by expanding nociceptive fieldappraised as stressful (Cohetral, 1983).
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RESULTS

Out of the 92 electronic surveys sent to the staff athile twenty-three (3/13) experienced sleep disturbances.
the Pharmacology, Physiology, and Anatomy departmentsighteen percent of participants (2/11) experienced
there were 40 responses (43 % response rate). Of these, fiigeeased jaw pain during times of stress.
participants were aware they suffered from TMJD while the
other 31 participants weren't. There were five female and  Participants with TMJD. Nine participants from the
four male participants that had TMJD. Ages ranged from 240 responses indicated they had TMJD. More than half of
years to 56 years old. The distribution of frequencies dfie participants (56 %) experienced a sudden onset of TMJD
TMJID symptoms and the prevalence of symptoms in thigymptoms, and nearly half (44 %) reported suffering from
study population are shown in Table | below. TMJD symptoms at least monthly. A third of the participants

reported feeling under mental stress, with 44 % also

Participants without TMJD. Four out of the five (80reporting increased pain during stress. Four out of nine
%) of participants without TMJD responded positively tgarticipants (44 %) described the pain they felt as dull or
the question: “Do you experience intermittent jaw pain?aching, while 33 % described the pain as locking. Twenty-
with one describing their pain as constant. Approximatelyvo percent (2/9) described experiencing constant pain, and
ten percent of participants reported experiencing fatigu@ % percent (7/9) described the pain as intermittent. Only
associated with symptoms and suffering headaches in tee out of eight responses attributed their TMJ pain to a
morning. Fourteen percent of participants (1/7) experiencgthgle incident. In 63 % of participants (6/8), pain was
pain in the morning. Participants in this group did not repoexperienced in the morning, while 11 % reported suffering
any episode of jaw swelling, dizziness, or seeking medida¢adaches in the morning. Most participants (78 %) rated
advice for TMJD symptoms. Of the seven responses tiaeir perception of pain between 0 and 1. Forty-four percent
experiencing clicking, popping, or other noises on one sidé out of 9 responses) reported their worst pain as 4/10 on
of the jaw, nearly half (42.86 %) reported experiencing thi§e pain scale. Two participants rated their worst pain as 5/
unilaterally and 14 % experienced this on both sides of tA@ and another two as 6/10. One participant rated their pain
jaw. Also, 36 % of participants (4/11 responses) reportés 2/10 during an episode.
experiencing clicking sounds when chewing food.

However, none of the 14 participants who responded to A third of the participants (33 %) reported

the question, “Experienced difficulty chewing” had anyexperiencing locking of the jaw, with 22 % indicating they

such experience. experienced jaw swelling. There were 44 % positive
responses concerning sleep disturbances. A quarter of

Thirty-eight percent of participants (6/16) and 3%participants (25 %) reported a traumatic experience from a
% (5/16) were positive for an awareness of clenching @fhiplash injury in the past and 13 % reported experiencing
teeth and teeth grinding, while 29 % (4/14) indicatedé blow to the jaw. Thirty-eight percent of participants
experiencing a sensation of fullness or pressure in the edgseived extensive dental work, while 33 % either sought
Twenty-two percent of participants (4/18) reported havingr had received orthodontic treatment already for their pain.
suffered a blow to the jaw, and 11 % (2/18) had whiplagfiost participants (78 %) experienced clicking when
injuries in the past. Twenty percent (1/5) and twenty-fivehewing food, with approximately half (44 %) encountering
percent (1/4) of participants received extensive dental wogifficulties with chewing. Seventy-five percent of
and orthodontic treatment, respectively. Thirty-six perceparticipants with TMJD experienced clicking, popping, or

of participants (4/11) indicated feeling under mental stress, other noises unilaterally, while 25 %
experienced this bilaterally. Most
Table I. Frequency and percentage of TMJD-positive symptoms. participants reported an awareness of
Responses TMJD Positive Symptoms Frequency Percentagi@eth clen_ch!ng (6_7 %), teeth grlndln_g _(55
(%) %), restrictions in the range of joint
9 Unilateral clicking and popping sounds 6 75 movement (55 %), and a sense of fullness
8 Bilateral clicking and popping sounds 2 25 or pressure in the ears (55 %). Twenty-
9 Aural fullness 5 55.6 two percent experienced fatigue
9 Pain in TMJ 9 100 associated with their symptoms, sought
9 Difficulty chewing 4 44.4 medical advice and responded positively
9 Jaw locking 3 333 to the need to change their diet. Fewer
9 Restriction of jaw movement 5 556 participants (11 %) reported experieTgi
9 Clicking sounds with eating 7 778 dizziness.
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Perceived stressA summary of participants’ perceived stress

scales is shown in Table Il below.

Table Il. Perceived stress scale responses between TMJD ar ,,

non-TMJD participants.

Scale Perceived Those With Those Without
Range Stress TMJID TMJID
0-13 Low 37.5% 3333 %
14-26 Moderate 50.00 % 5333 %
27-40 High 1250 % 1333 %

two participants reported a high perception of stress for

60

0

Low

Fig. 1. Graphical representation of differences in perceived stress

Percentage of Participants in the
Low, Moderate and High Stress Scale

Moderate High

W% With TMID

% Without TMJD

o between TMJD and non-TMJD groups.
Half of the participants from each group reported

experiencing a moderate perception of stress, while one and

Participants in both the TMJD and non-TMJD group

TMJID and non-TMJD, respectively. The comparisomeported some similar experiences including clicking and

between these two groups and their perceptions of strespd®ping sounds, intermittent pain, constant pain, clenching
of teeth, teeth grinding, fullness in the ears, and a history of

shown in Figure 1.

Table Ill. Comparison of positive responses from participants with and without TMJD.

. . Percentage Percentage
Questionnaire Summary without TMID  with TMJID
Eat a balanced diet 100.00 88.89
Consider yourself happy 9231 88.89
Exerciseregularly 89.66 88.89
Experience intermittent pain 80.00 77.78
Experience clicking, popping, or other noises on one side 42.86 75.00
Awareness of clenching teeth 37.50 66.67
Experience clicking wen chewing food 36.36 77.78
Feeling under mental stress 36.36 3333
Aware of teeth grinding 31.25 55.56
Experience aense of fullness or pressure in the ears 2857 55.56
Received orthodontic treatment 25.00 3333
Suffer from sleep distudmces 23.08 44.44
Received a blow to the jaw 2222 1250
Sought orthodontic treatment 2143 33.33
Experience constant pain 20.00 2222
Received extensive dental work 20.00 37.50
Pain increase at times of stress 1818 44.44
Experiered locking 16.67 33.33
Experience clicking, popping, or other noises on both sides 14.29 25.00
Feel painin the morning 14.29 62.50
Experiered whiplash in the past 1111 25.00
Suffer from headaches in the morning 10.00 1111
Experience fatigue associated with symptoms 9.09 2222
Attribute painto any one incident 0.00 1250
Experiered a sudden onset of TMJD symptom 0.00 55.56
Experience restricted range of joint neovent 0.00 55.56
Describe the pain as dull or aching 0.00 44.44
Suffer from TMJD symptoms at least monthly 0.00 4444
Difficulty chewing 0.00 44.44
Experience swelling of the jaw 0.00 2222
Sought medical advice 0.00 2222
Experience dizniess 0.00 1111
Ever suffered from TMJ Pain 0.00 100.00
Identify a need to modify diet 0.00 2222
Describe the pain asdking 0.00 3333
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orthodontic work among
others (Table III).

However, participants in
the non-TMJD group did
not report experiencing
other common symptoms,
including restriction in jaw
movement, difficulty

chewing, jaw swelling, or
locking pains in the jaw.
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DISCUSSION impact on TMJD (Martingt al, 2010). In this study, most
participants with TMJD reported an awareness of clenching
The findings of this pilot study show sometheir jaw muscles and grinding their teeth, with symptoms
similarities in the symptoms experienced by both peopiecreasing during stress.
with TMJD and those without. The prevalence of TMJD at
the study site was 22.5 %, similar to that reported by Valesan  Masticatory myofascial pain is induced by repeated
et al (2021). Consistent with the literature, TMJD was morteeth clenching (Benoliel & Sharav, 2008). Myofascial
common in females (56 %) than males (44 %) (Stddd, strain occurs in the muscles of mastication following
2013). Women are more likely to progress from acute TMchronic overuse secondary to bruxism, and patients with
to chronic TMJ (Garofalet al, 1998). TMJD is associated sleep bruxism normally report orofacial pain, jaw locking,
with age, and in women, it is high among those betweamd masticatory muscle pain (Martigisal, 2010). Thus,
35-44 years (Sladet al,, 2013). In this study, the womenchronic TMJD pain may be more evident after rest from
who presented with TMJD were aged 24-56 years. the night or from active teeth grinding throughout the night
(Ohlmannet al., 2020). This could be the underlying
Both TMJD and non-TMJD participants responde@xperience of participants who reported pain episodes in
positively to experiencing intermittent or constant paithe morning.
around the TMJ. The percentage response rate for
intermittent and constant pain was similar in both non- In most participants, pain was felt in the temporal
TMJID and TMJD groups respectively (80 % vs 78 %, anahd mandibular regions in this study. TMJD pain can be
20 % vs 22 %). These findings are consistent with tHelt elsewhere due to referred pain or myofascial strain pain
literature on presentations of TMJD (Campbkell, 1982; patterns from the muscles and soft tissues that control the
Powet al,, 2001). The most frequent characteristic of paimovement of the TMJ (Bonet al, 2020). Glaro®t al
described by participants in this study was a dull and achi(®016), described muscle pain as the most common
pain pattern. Dull aching pain as described could suggestyanptom of TMJD, with typical myofascial pain felt in the
more chronic onset due to hypertonicity and myofasciségmporal and infratemporal regions. Pain from TMJD is
strain of the muscles of mastication, chronic biomechanicallso felt in the ear because of the proximity of the structures
strain of the joint capsule, or degenerative changes in tffnagnostopouloet al, 2008). Responses from this pilot
articular disc of the TMJ (Martiet al, 2018). In chronic study showed 55.6 % and 28 % of participants experienced
painful conditions, pain is predominantly mediated bw sensation of fullness or pressure in the ears in the TMJD
inflammatory and nociceptive mechanisms, howeveand non-TMJD groups, respectively. In the latter group,
central sensitization also contributes to the pain compléxis could be from other causes, such as Meniere’s disease
(Guleret al, 2020). The 44 % of participants who reportedLevoet al, 2014).
suffering TMJD pains monthly, and the 56 % who reported
symptoms in the morning could reflect chronic TMJD. Aural fullness has been reported in TMJD (Réga
al., 2010). Lan®et al (2001), reported TMJD significantly
The pain levels of most participants with TMJD wereorrelated with aural health and aural symptoms impacted
not extreme, with the highest being 6/10 on the pain scale quality of life of patients. Inflammation and swelling
for one participant. High-impact chronic pain is associateaf the TMJ have a compressive effect directly on the
with TMJD and interferes with activities or causes a sevestructures of the ear, leading to a sense of fullness or
restriction in one’s participation in work (Von Kodt al, pressure within the Eustachian tube (Newetaal., 2020).
1993). It may be possible that participants who describddhe position of the mandible and TMJ, the retrusion of the
their TMJ pain as locking and those who experiencadandibular condyles, and spasms of nearby muscles,
restriction in movements at the TMJ could have experiencattluding tensor tympani and stapedius, malleolar
some interferences in their activities of daily living. Pailigaments, are among other causes of aural symptoms
associated with TMJD could range from none to highexperienced in TMJD (Coet al, 2008). TMJD has been
impact chronic pain, thus, it is not unexpected in thigssociated with other otological symptoms, such as tinnitus
population that most of the participants reported their paand vertigo/dizziness (Manfrediet al, 2004). Eleven
levels as very low (Bondt al, 2020). percent of this study’s participants with TMJD reported
experiencing dizziness.
Some participants described experiencing an
increase in pain during moments of stress as reported in  Forty-four percent of participants in this study with
the literature. Stress-related behaviors, such as te@tkJD experienced sleep disturbances with symptoms, as
grinding and clenching of the jaw muscles, have a negatixeported in the literature (Rai & Kaur, 2013). Sleep disorders
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and nocturnal teeth grinding cause repetitive strain-tyghsplacement (Bonakt al., 2020). Articular disc
injury to soft tissues involved in mastication (Boggero &lisplacement is common in TMJD and may be associated
King, 2019). Insomnia, prolonged sleep latency, and powasith whiplash injury (Leest al., 2018). A few participants
sleep quality have been described in people with TMJWith TMJD in this study reported experiencing whiplash
(Boggero & King, 2019). Sleep disorders and nocturnatjuries in the past. Clicking or popping sounds may be
teeth grinding cause repetitive strain-type injury to softeard during the opening or closing of a displaced TMJ
tissues involved in mastication (Boggero & King, 2019)Bond et al,, 2020). However, similar sounds may
The presence of comorbidities, such as sleep disturban@s;ompany the reduction of the articular disc to its normal
emotional disorders, and other unexplained physicpbsition (Bondet al, 2020), as identified in this study,
symptoms, most likely excludes the cause of TMJD as lo@len among participants without TMJD who experienced
(Bond et al.,, 2020). A localized TMJD is usually clicking or popping sounds.
attributable to a single event such as trauma, dental event,
or recent injury, and may present acutely involving a The investigators explored premorbid predictors of
particular part of the masticatory system (Baetdal, future TMJID onset, as described by Fillingitral (2013).
2020). Participants who reported sleep disturbances withe future onset of TMJD can be predicted by clinical and
TMJD may experience this as part of a chronic presentatibralth variables, psychological, and pain sensitivity
or a multisystem disorder (Bord al,, 2020). variables (Fillingimet al, 2013). A history of jaw injury,
sleep disturbance, perceived stress, and somatic are strong
A very small number of participants in this studypredictors of future onset TMJD (Fillingiet al, 2013).
indicated a history of trauma to the jaw and attributed theé®articipants in this study without TMJD who reported a
pain to a particular incident. A third of the participanthistory of jaw injury (22 %), sleep disturbance (23 %),
with TMJD reported receiving extensive dental work andnd increased perceived stress may be at risk of TMJD in
orthodontic treatment. The presence of histories suchtag future.
trauma, dental work, or a blow to the jaw that leads to a
sudden change in the masticatory pattern suggests localizémhitations of study. Self-reported questionnaires
TMJD (Bondet al, 2020). Further investigations wouldintroduced limitations to the study due to reporter bias.
be needed to find out whether participants experienced th&fre participant’s perception of stress and their pain ratings
TMJID symptoms after these interventions and whether thexere subjective and could have caused bias. The sensitive
attribute their pain to dental or orthodontic treatmerguestions being asked might have made some participants
received. However, it is noteworthy that symptomsncomfortable and caused incomplete data sets as most
suggestive of both localized and chronic TMJD pain wegarticipants did not complete the questionnaire. Another
identified in this study population. limitation was the small sample size of participants, which
hindered statistical analysis. Participants were only
A few participants in both groups reportedecruited from the anatomy and physiology, and
experiencing headaches in the morning. The prevalena@armacology departments. Further studies with a larger
of headaches in this study population is closer to tleample size and opening recruitment to the other
minimum prevalence reported by Ciancaglini & Radaelllepartments would enable a more varied and generalizable
(2001). TMJD can manifest as a single isolated event or@sponse.
part of a multi-system presentation (Bogidal, 2020).
However, it may also overlap with other preexistinggONCLUSION
medical conditions, including headaches, fibromyalgia, or
lumbosacral pain (Bonet al, 2020). Myofascial pain in The findings of this pilot study align with previous
the masticatory muscles causes secondary headactiwedings in the literature concerning the symptoms and
among people with TMJD (Schiffmaat al, 2012). prevalence of both symptoms and TMJD (Ciancaglini &
Radaelli, 2001; Valesaat al, 2021). This study showed
Similar to reports in the literature, participants irthat participants without TMJD experienced some similar
this study also reported experiencing clicking and poppirsymptoms to those with TMJD, although the percentage
sounds, teeth grinding, and teeth clenching (Rowl, occurrence was smaller. Most of these symptoms
2001). More participants 55.6 % in the TMJD reported agxperienced by the non-TMJD group were high predictors
awareness of teeth grinding. Both TMJD and non-TMJDf future onset TMJD (Fillinginet al, 2013). It is therefore
groups reported experiencing popping or clicking soundsyportant to identify such people who may be at a higher
although the percentage was higher in the TMJD grougisk of developing TMJD for early investigations and
Clicking and popping sounds may indicate articular diquossible interventional therapy.
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