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Anxiety and depression associated with pain and discomfort of

temporomandibular disorders

Ansiedade e depressédo associados a dor e desconforto das desordens temporomandibulares

Lélio Fernando Ferreira Soares', Lucas Machioni Coelho', Amalia Moreno?, Daniel Augusto de Faria Almeida’, Marcela Fili¢ Haddad'

ABSTRACT

BACKGROUND AND OBJECTIVES: The etiology of tempo-
romandibular disorders includes local and systemic factors, with
an emphasis on the occlusal condition, trauma, parafunctional
activities, and emotional stress, deriving signs of anxiety and de-
pression. These, in turn, are more likely to develop in the uni-
versity population, due to the changes required when entering
university and the demand for good performance. This study
aimed to evaluate the correlation between anxiety and depres-
sion symptoms and the existence of symptoms associated with
temporomandibular disorders in university students.
METHODS: An epidemiological, randomized, and cross-sec-
tional clinical study conducted with 100 university students. The
Research Diagnostic Criteria for Temporomandibular Disorders:
Axis II and the Hospital Anxiety and Depression Scale question-
naires were applied. For the statistical analysis, the Chi-square
tests and the Logistic regression model were used.

RESULITS: The results of the present study consisted of res-
ponses from 79 women and 21 men, with a mean age of 19
years. The following associations were observed: general health
status and depression; anxiety and pain in the face/ clicking;
habit of grinding/clenching teeth when sleeping, and a “yes”
answer to anxiety; discomfort with your teeth and depression;
state of anguished/worried about all anxiety issues; depression
and thoughts about death, difficulty in breathing and feeling
discouraged about the future.

CONCLUSION: From the data obtained, it was possible to
conclude that the presence of symptoms related to anxiety and
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depression interfere with the painful symptoms of temporoman-
dibular disorders in the addressed population.

Keywords: Signs and symptoms, Psychological stress, Temporo-
mandibular joint disorders.

RESUMO

JUSTIFICATIVA E OBJETIVOS: A ctiologia das disfungoes
temporomandibulares engloba fatores locais e sistémicos, desta-
cando-se a condi¢io oclusal, trauma, atividades parafuncionais
e estresse emocional, derivando-se os sinais de ansiedade e de
depressao. Esses, por sua vez, apresentam maior propensio em
se desenvolver na populagio universitdria devido as mudancas
exigidas ao ingressar na universidade e a cobran¢a por um bom
desempenho. O objetivo deste estudo foi avaliar a correlagao de
sintomas de ansiedade e de depressio e a existéncia de sintomas
associados as disfuncdes temporomandibulares em estudantes
universitarios.

METODOS: Realizou-se um estudo clinico epidemiolégico,
aleatério e transversal, cuja amostra foi constituida por 100 estu-
dantes universitdrios, aos quais foram aplicados os questiondrios
Research Diagnostic Criteria for Temporomandibular Disorders:
Eixo II e o Hospital Anxiety and Depression Scale. Para a andlise
estatistica foram utilizados os testes Qui-quadrado e o Modelo
de regressao logistica.

RESULTADOS: Os resultados do presente estudo foram consti-
tuidos pelas respostas de 79 mulheres e 21 homens, com média
de idade de 19 anos. Foram observadas as seguintes associacoes:
estado de satide geral e depressao, ansiedade e dor na face/estalos,
habito de ranger/apertar os dentes ao dormir, e resposta “sim”
para ansiedade, desconforto com seus dentes e depressio; estado
de angustiado/preocupado com todas as questées de ansiedade;
depressio e pensamentos sobre morte, dificuldade em respirar e
sentir-se desanimado sobre o futuro.

CONCLUSAO: A partir dos dados obtidos foi possivel concluir
que a presenga de sintomas relativos 4 ansiedade e depressao in-
terferem nos sintomas dolorosos das disfungées temporomandi-
bulares da populagio abordada.

Descritores: Estresse psicoldgico, Sinais e sintomas, Transtornos
da articulagao temporomandibular.

INTRODUCTION

Temporomandibular dysfunctions (TM]) are composed of
muscle and temporomandibular joint (TM]) disorders. About
40 or 60% of the population presents some kind of sign or
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symptom related to TMD. Most individuals that suffer from
TMD are between 20 and 40 years old. The prevalence of
TMD in women is three to nine times more than compared
to men'?,

The etiology of the disorders was multifactorial and complex,
including local and systemic factors; most causes are related
to occlusal condition, trauma, emotional stress, profound
pain stimulus and parafunctional activities. The symptoms
include pain or discomfort in the TM], in the ears and facial
muscles, presence of clicking, crackling and limited ampli-
tude of movement®. Although the condition is systemic and
said to be indirect, the appearance of TMD symptoms are
strongly related to emotional stress and signs of anxiety and
depression*®,

Furthermore, when relating the etiology of the disorder and
its incidence, there is a connection between the development
of TMD and individuals that are under emotional stress, as
it can be can be the case with college students®. Due to life
changes when entering college, the pressure for good perfor-
mance and other hardships, this group is more inclined to
develop psychological conditions, like anxiety and depres-
sion'®!!. The aim of the present study is to evaluate the corre-
lation between symptoms of anxiety and depression and the

presence of symptoms related to TMD in college students.
METHODS

The present work is a randomized, cross-sectional, clinic epi-
demiological study in which 100 college students participa-
ted. The recruitment was done through a calling on social
networks and class rooms.

The inclusion criteria were individuals from both sexes, older
than 18 years old and enrolled in one of the graduation cour-
ses from UNIFAL-MG.

After all due explanations, individuals who met the criteria
were invited to participate after signing the Free and Infor-
med Consent Term (FICT). All participants were evaluated
for the presence of symptoms related to TMD by the means
of the Research Diagnostic Criteria for Temporomandibular
Disorders (RDC/TMD): Axis II questionnaire!>'3. The Hos-
pital Anxiety and Depression Scale (HADS) was applied for
the evaluation of anxiety and depression symptoms'. After
the questionnaires were applied. The data was charted for the
comparative statistical analysis as follows.

The answers for the anxiety (HADS-A) and depression
(HADS-D) items were used for the evaluation of the frequen-
cy of anxiety and depression. For both HADS subscales, the
following dichotomization and cutting points14 were adop-
ted: zero for no anxiety or depression, from a total of zero to
8 points; and 1 as presence of anxiety and depression, from
a total of 29 points. The research also evaluated all possible
variations of the RDC axis I and considered those that could
be related to the HADS subscales. These factors were divided
in the following categories: general/oral health state and de-
mographic data, face/oral habits pain and occlusion, and state
of distress or worry. The categories answers to some of these
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variables were grouped and/or dichotomized as zero=no and
l=yes, so as to synthesize the test information’s and strength.
For the first category, data over the general and oral health sta-
te (great, good, regular, bad or terrible), gender, skin color or
ethnicity, excluding answers with specific race were collected.
Considering the facial pain/oral habits and occlusion factors,
individuals answered “no” or “yes” to the following questions:
having felt pain in the face in places like the jaw, on the sides
of the head, in front of the ear, or in the ear during the last
four weeks; hearing cracks when chewing, opening or closing
the mouth; having noticed (themselves or through someone
near) gnashing or squeezing of the teeth while sleeping; and
feeling discomfort or difference in the way the teeth touch
each other.

The evaluation of the state of distress and worry for the last
four weeks included information as: loss of sexual interest or
pleasure, feeling chest or heart “tightness”, having thoughts
about death, feeling lonely or sad, breathing difficulty, feeling
“something stuck inside the throat”, and feeling discouraged
about the future, all present in RDC’s question 20. The ans-
wers for the items were grouped for “no” or “not at all”; or
“yes”, “somewhat”, “moderately” and “plenty”; excluding
the presence of the “extremely” answer.

The project was sponsored by the Ethics and Research Com-
mittee involving human beings (CEP/UNIFAL-MG), appro-
ved under number 2.816.052.

Statistical analysis

Statistical analysis of the answers was performed, and the Chi-s-
quare test was used to assess the association between the HADS
subscales results for each relevant variable of the study. As for
the value of p<0.05, there was a significant statistical difference.
The logistic regression model was estimated to assess the de-
pendence between the HADS scale and the study variables,
which were considered individually significant in the Chi-s-
quare test (p<0.05). Odds ratios (OR) were estimated to mea-
sure this dependency.

RESULTS

The final sample consisted of 100 individuals, 79 females and
21 males, with an average age of 19 years old. Regarding ge-
neral and oral health state, only an association between the
general health state and HADS-D (x*=5.991; p=0.000) was
observed. No statistically significant (p>0.05) association for
the remaining variables was observed.

Regarding anxiety (HADS-A) and the facial/oral habits pain
and occlusion factors, association between facial pain during
the last four weeks and (x*=3.841; p=0.044) (Table 1) was ve-
rified. Clicking while chewing, opening or closing the mouth
(x?=3.841; p=0.036) was also verified, having 47 individuals
heard clicking, in contrast to 19 individuals that didn’.
Also, from the 56 individuals which affirmed having the habit
of gnashing/squeezing the teeth while sleeping, 42 presented
“yes” for HADS-A, in comparison to 24 from 44 individuals
that affirmed “not” having the habit of gnashing/squeezing
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the teeth while sleeping (x*=3.841; p=0.032). There was no
evidence of association between the same variables (facial
pain during the last four weeks, hearing clicking while che-
wing, opening or closing the mouth, and gnashing/squeezing
teeth while sleeping) and HADS-D (p>0.05) (Table 1).
However, as for feeling of discomfort with the way the teeth
touch each other, an association with HADS-D only was veri-
fied. In that case, from the 35 individuals that felt discomfort
with their teeth, 17 presented affirmative state of depression,
a larger percentage than the 17 from the 65 individuals that
answered “no” (x?=3.841; p=0.024) (Table 1).

Regarding the association between the state of distress or wor-
ry in the last four weeks and HADS-A, there was a statistically
significant association for all variables assessed: loss of sexual

interest or pleasure (x’=3.841; p=0.004), feeling “tightness”
in the chest or heart (x?=3.841; p=0.009), having thoughts
about death (x?=3.841; p=0.000), feeling lonely (x*=3.841;
p=0.008), feeling sad (x?=3.841; p=0.005), breathing dif-
ficulty (x?=3.841; p<0.0001), feeling “something stuck in-
side the throat” (x?=3.841; p=0.001), feeling discouraged
about the future (x’=3.841; p<0.0001) (Table 2). In addi-
tion, evaluating the association between the state of distress
or worry in the last four weeks and HADS-D one can see
the influence of the state of depression on having thoughts
about death (x?=3.841; p<0.0001), feeling lonely (x*=3.841;
p=0.009), feeling sad (x’=3.841; p=0.043), breathing difh-
culty (x*=3.841; p=0.001), and feeling discouraged about the
future (x?=3.841; p=0.008) (Table 2).

Table 1. Association between facial/oral habits pain and occlusion evaluated by the RDC in relation to the HADS (n=100)

HADS-A HADS-D
No Yes Total No Yes Total
n % n % n % p-value® n % n %3 n % p-valuef
Facial pain during the last four weeks 19 452 23 548 42 42.0 0.044 27 643 15 357 42 42.0 0.758 "™
No 15 259 43 741 58 58.0 39 672 19 328 58 58.0
Yes
Hearing clicking while chewing, ope-
ning or closing the mouth
No 17 472 19 528 36 36.0 0.036" 24 66.7 12 33.3 36 36.0 0.916"™
Yes 17 266 47 734 64 64.0 42 656 22 344 64 64.0
Gnashing/squeezing teeth while sleeping
No 20 455 24 545 44 440 0.032 29 659 15 341 44 44.0 0.986"™
Yes 14 250 42 750 56 56.0 37 66.1 19 33.9 56 56.0
Feeling discomfort with the way the
teeth touch each other
No 25 385 40 615 65 65.0 0.199~ 48 738 17 262 65 65.0 0.024
Yes 9 257 26 743 35 35.0 18 514 17 486 35 35.0
Total 34 34.0 66 66.0 100 100.0 66 66.0 34 34.0 100 100.0

HADS = Hospital Anxiety and Depression; 2Values expressed as percentage in line; ®Values expressed as percentage.

TChi-square test; "Not significant; p>0.05; "Significant; p<0.05.

Table 2. Association between the state of distress or worry during the last four weeks evaluated by the RDC in relation to the HADS (n=100)

HADS-A HADS-D
No Yes Total No Yes Total
n %® n %3 n %° p-valuet n = %2 n %3 n %°® p-value®
Loss of sexual interest or pleasure 0.004* 0.058 s
No 27 450 33 550 60 60.0 44 733 16 26.7 60 60.0
Yes 7 175 33 825 40 40.0 22 55.0 18 45.0 40 40.0
Feeling “tightness” in the chest or
heart
No 20 488 21 512 41 41.0 0.009* 29 70.7 12 293 41 41.0 0.405m™
Yes 14 23.7 45 763 59 590 37 627 22 373 59 59.0
Having thoughts about death
No 28 483 30 51.7 58 58.0 0.000* 49 845 9 155 58 58.0 <0.0001*
Yes 6 143 36 857 42 420 17 405 25 595 42 420
Continue...
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Table 2. Association between the state of distress or worry during the last four weeks evaluated by the RDC in relation to the HADS (n=100) — continuation

HADS-A HADS-D
No Yes Total No Yes Total
n % n %2 n %P p-valuet n  %® n %2 n %P p-valuet
Feeling lonely
No 16 53.3 14 46.7 30 30.0 0.008* 26 867 4 133 30 30.0 0.009*
Yes 18 257 52 743 70 70.0 40 571 30 429 70 70.0
Feeling sad
No 13 591 9 409 22 22.00 0.005* 19 84 3 136 22 220 0.043*
Yes 21 269 57 731 78 78.00 47 603 31 39.7 78 78.0
Breathing difficulty
No 31 492 32 508 63 63.0 <0.0001* 49 77.8 14 222 63 63.0
Yes 3 81 34 919 37 37.0 17 459 20 541 37 37.0 0.001*
Feeling “something stuck inside the
throat”
No 23 535 20 46.5 43 43.0 0.000* 33 76.7 10 233 43 43.0 0.049rs
Yes 11 193 46 80.7 57 57.0 33 579 24 421 57 57.0
Feeling discouraged about the future
No 16 696 7 304 23 23.0 <0.0001* 21 913 2 87 23 23.00 0.008
Yes 18 234 59 766 77 77.0 45 584 32 416 77 77.00
Total 34 340 66 66.0 100 100.0 66 66.0 34 34.0 100 100.0

HADS = Hospital Anxiety and Depression; @Values expressed as percentage in line; ® Values expressed as percentage.

TChi-square test; "Not significant; p>0.05; *Significant; p<0.05.

The odds ratio was estimated by the logistic regression model for
the statistically significant variables associated with the HADS scale
(Table 3). Among the variables, only breathing difficulty increases
the chance of anxiety by 8,5 times, with significant statistical dif-
ference (p=0.002); and feeling discouraged increases significantly
by 5.4 times (p=0.003). Regarding the variable “having thoughts
about death”, an increase of 5.9 times the chance for depression is
estimated, with statistically significant difference (p=0.019); and

feeling uncomfortable increases the chance by 3.8 times, statisti-
cally significant (p=0.001). Moreover, there was some influence of
good general health in relation to the reference: terrible/regular/
bad reduces in approximately 89% (1-0.109) the chance for de-
pression with significant statistical difference (p=0,001). Great ge-
neral health, in relation to the reference, is estimated to reduce in
approximately 69% (1-0.312) the chance for depression, although
with no significant statistical difference (p=0.204) (Table 3).

Table 3. Logistic regression between study variables and HADS considering 2 models (n=100)

Variables * HADS (zero FOR NO and 1 FOR YES)
HADS-A* HADS-D#
OR [Cl 95%] ES (SE) p-value OR [Cl 95%)] ES (SE) p-value

(Intercept) 0,317 -1,149 (0,494) 0,020 0,576 -0,552 (0,602) 0,359
Breathing difficulty

No 1 [Reference]

Yes 8,467 [2,264;31,662] 2,136 (0,673) 0,002 - - -
Feeling discouraged about the future

No 1 [Reference]

Yes 5,422[1,793;16,399] 1,691 (0,565) 0,003 - - -
General health

Terrible/regular/bad 1 [Reference]

Good - - - 0,109 [0,030;0,397] -2,212(0,658)  0,001"

Great - - - 0,312 [0,052;1,885]  -1,165(0,918) 0,204

Continue...
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Table 3. Logistic regression between study variables and HADS considering 2 models (n=100) — continuation

Variables * HADS (zero FOR NO and 1 FOR YES)
HADS-A* HADS-D*
OR [Cl 95%)] ES (SE) p-value OR [Cl 95%] ES (SE) p-value

Feeling discomfort with the way the teeth
touch each other

No 1 [Reference]

Yes - - - 3,780[1,239;11,528] 1,330 (0,569) 0,019’
Having thoughts about death

No 1 [Reference]

Yes - - - 5,858 [2,042;16,800] 1,768 (0,538) 0,001

ES = estimate; OR - odds ratio; SE = standard error; Cl = confidence interval; p (probability value); * List of all variables considered in a step by step interactive pro-
cedure, *Only variables statistically significant after procedure, " Not significant p>0.05; "Significant; p<0.05.

DISCUSSION

The average age of the studied sample was similar to another
study'® and belonged to the variation presented in similar wor-
ks*!®17. However, there was a great difference between genders
with the predominance of 79% females.

Regarding the relation between the aspects of general and oral
health, gender and skin color or race and the presence of signs
and symptoms of depression represented by the HADS-D, only
general health generated statistically significant association. The-
re was no statistically significant association with p>0,05 for oral
health, gender and skin color or race. The results dispute other
studies that associate oral health state and the development of
TMD to depression. Nevertheless, as the RDC questionnaire’s
Axis T was not applied, the identification of individuals suffering
from TMD and the correlation to gender could not be executed.
In other works, the proportion of afflicted women reaches three
to nine times more than men"*?.

Other similar studies results could also be related to the subjec-
ted country, as well as quality and style of life. Another aspect
that can interfere is the age of the sample, which could present
more or less propensity to the development of depression and
anxiety symptoms, as well as development of symptoms associa-
ted with TMD for other reasons®*.

On the other hand, relating signs and symptoms of anxiety, re-
presented by HADS-A, and factors related to TMD symptoms,
the present study established statistically significant associa-
tion for facial pain during the last four weeks, hearing clicking
when chewing, opening or closing the mouth and the habits of
gnashing/squeezing the teeth while sleeping.

Such association was also confirmed by other authors™®!¢7. A
possible explanation for the association between TMD and facial
pain would be that these aches are related to excessive muscu-
lar activity. Excessive tension, in turn, can result in a constant
teeth pressing, which leads to an alteration of the local circu-
lation in the muscles and to the ionic change between cellular
membranes, as well as accumulation of lactic acid and pyruvic
acids, contributing to the stimulation of pain receptors. Besides,
the presence of noise in the TM] could be due to the incorrect

positioning of the joint cartilage, which moves the upper jaw’s
head when the mouth is open, resulting in clicking'.

For the affirmative state of depression, represented by the
HADS-D, factors like facial pain during the last four weeks, hea-
ring clicking while chewing, opening or closing the mouth, and
gnashing/squeezing the teeth while sleeping did not show statis-
tically significant association. Only a relation to feeling discom-
fort with the way the teeth touch each other was found, on the
opposite hand of results obtained in other works that presented
association between cases of depression and its direct influence
on the development of TMD symptomatology®'®.

Moreover, the results obtained in the present study confirmed the
data assessed by other authors'®!>!
symptoms related to the development of anxiety and depression
in Brazilian college students. The present study verified the follo-

wing associations for anxiety: loss of sexual interest or pleasure,

, which presented the main

feeling “tightness” in the chest or heart, having thoughts about
death, feeling lonely, feeling sad, breathing difficulty, feeling
“something stuck inside the throat”, feeling discouraged about
the future; for depression: having thoughts about death, feeling
lonely, feeling sad, breathing difficulty, and feeling discouraged
about the future.

The mechanism of the stress response is the triggering of neu-
rochemical mechanisms with the with the conduction via neu-
roendocrine pathways. Therefore, first, through the hormonal
release of noradrenaline and adrenaline, an initial discharge of
the sympathetic nervous system occurs. The adrenaline aims to
increase the function of vital organs and determining the body’s
general alert state. Increased heart rate, dilated pupils, increased
blood pressure and constriction of blood vessels in the skin and
extremities are the results of this mechanism. In addition, the
individual under stress is also typically tense due to increased
muscle contraction in the shoulder and neck regions, in addition
to fast and superficial breathing, as well as the symptoms presen-
ted in the study”'*%.

Regarding the propensity to develop depression and anxiety, accor-
ding to the study, the symptoms of “breathing difficulty” and “fee-
ling discouraged” increased the chances of developing anxiety. As for
depression, the factors that were influenced were “thoughts about
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death” and “feeling uncomfortable”. Another work'!, also using col-
lege students, showed that a good health condition or self-esteem
can help prevent the development of depression. In the present
study, the participants” self-assessment of general health indicated
that a good general health is capable of reducing by 89% the chan-
ce of developing depression, with significant statistical difference.
Thus, it should be noted that although the study did not use the
RDC/TMD Axis I questionnaire that would allow the quantifica-
tion and identification of individuals with TMD; this study acted
by qualifying and correlating the most prevalent TMD-related sig-
ns and symptoms in the addressed population, correlating those
most prevalent for the presence and development of anxiety or de-
pression in a specific manner. It’s also important to notice a lack of
studies about this subject in the literature, since most studies that
address the issue do not present the specific factors and symptoms
of anxiety and depression related to the development of TMD, but
its identification related to more generic factors.

CONCLUSION

Symptoms related to anxiety and depression interfered on the
symptomatology of the temporomandibular dysfunction on the
college students that participated in the research. Furthermore,
the studied population presented high propensity to develop-
ment of anxiety/depression, which can influence the develop-
ment of symptoms related to TMD.
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