|| ISSN(online): 2589-8698 || ISSN(print): 2589-868X ||

Available online on http://www.ijmbs.info

International Journal of Medical and Biomedical Studies; 2024; 8(5); 01-13

Original Research Article

The Relation between Psychological Stress and Temporomandibular Joint Disorder: A
Rapid Review and Meta-Analysis

Lovina Patricia Oktabella!, Daisy Wulansari?, Setyawan Bonifacius®
'Faculty of Dentistry, Padjadjaran University, Bandung 40161, Indonesia

2Department of Prosthodontics, Padjadjaran University, Bandung 40161, Indonesia

Received: 04-08-2024 / Revised 22-08-2024 / Accepted 08-09-2024
Corresponding author: Lovina Patricia Oktabella

DOI: https://doi.org/10.32553/ijmbs.v8i5.2835

Conflict of interest: Nil

Abstract:

Introduction: Stress is one of the problems that often occur in human life that is inevitable.
Stress can contribute 50-70% to the onset of most diseases. Psychosomatic and/or psychosocial
stress have been associated with pain, including temporomandibular joint disorder. TMD's are
not solely related to psychological stress. So there is a need to study the impact of direct stress
on temporomandibular joint.

Aims: This study aims to analyze the relationship between temporomandibular joint disorders
and psychological stress.

Methods: The research procedure was carried out using the rapid review method by following
the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analysis)
guidelines. Article searches were conducted using keywords in two databases, PubMed, and
Scopus. The results of the quantitative analysis will be visualized in table and forest plots.
Results: 11 articles were included in this review after screening process. The quantitative
analysis showed a positive and significant relationship between distress (OR 1.21 [95% CI:
1.11, 1.32], p<0.00001), depression (OR 1.35 [95% CI: 1.09, 1.67], p <0.00001), and anxiety
(OR 1.47[1.09, 1.99], p < 0.00001) towards temporomandibular joint disorder.

Conclusion: This review shows a significant relationship between temporomandibular joint
disorders and psychological stress that can be seen from various dimensions such as distress
(OR 1.21 [95% CI: 1.11, 1.32], p < 0.00001), depression (OR 1.35 [95% CI: 1.09, 1.67], p <
0.00001), and anxiety (OR 1.47 [1.09, 1.99], p <0.00001).
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Introduction

changes in an environment that forces a
person to adjust or adapt to the physical
demands, the environment, and
uncontrolled social situations.[3] The
prevalence of stress events in the world is
fairly high, with almost more than 450
million people in the world experience
stress. WHO states that stress is the disease

Stress is one of the frequent problems in the
life of mankind that is already inevitable.
This can happen in the school, work,
family, or anywhere else environment and
can also happen to anyone including
children, teenagers, adults, or the
elderly.[1,2] Stress in psychology is a
response of the body to the demand for
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with the 4th most ranking in the world.[3.4]
There are four dimensions of symptoms
that proved sufficient in describing the
overall general psychological complaints,
namely distress, depression, anxiety, and
somatization.[5] Studies has shown that
stress can contribute 50-70% to the onset of
most diseases.[6] Psychological stress is
one of the risk factors that can contribute to
temporomandibular  joint  disorders.[7]
Several research studies on
temporomandibular joint disorders have
shown a relationship between perceived
pain and  psychosomatic and/or
psychosocial aspects.[5.8]

The temporomandibular joint is one of the
most important components in the
stomatognathic system that includes
speech, mastication and exemplification
functions.[7] Temporomandibular joint
disorders are a state of abnormal and
imperfect function of the
temporomandibular joints.[9] This term
includes a number of clinical problems
involving the temporomandibular joint and
related structures such as the facial and
neck muscles (orofacial) or masticatory
muscles.[5,10] One of the -etiological
factors that can cause temporomandibular
joint disorders is psychological factors
(stress, anxiety, depression). [5,7,8,11-14]
Anxiety and stress can increase the
frequency, intensity, and duration of
parafunctional habits that can result in
masticatory muscle hyperactivity and
overload of the temporomandibular joints
causing temporomandibular joint
disorders.[8,11,12] These phenomena also
affect occlusion, such as clenching and
bruxism resulting in wear on the surface of
the teeth.[5,8,11]

However, the mechanism of how
psychological factors affect the
development of temporomandibular joint
disorders is not yet known. The results of
the study on the relationship of
temporomandibular joint disorders with
psychological stress also have a varied
prevalence.[15] TMD's are not solely
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related to psychological stress. So there is a
need to study the impact of direct stress on
temporomandibular  joint. = Therefore,
studies to analyze the relationship between
psychological stress and
temporomandibular joint disorders are of
great importance. Thus, this literature
review aims to analyze the relationship
between  psychological  stress and
temporomandibular joint disorders.

Method
Search Strategy

This article used a rapid review method by
following the guidelines of Preferred
Reporting Items for Systematic Review and
Meta-analysis (PRISMA) that focused on
the PICO (population, intervention,
comparison, and outcome) framework as
follows: (1) population: Patients with a
diagnosis of temporomandibular joint
disorders; (2) intervention: psychological
stress status in  patients  with
temporomandibular joint disorders; (3)
comparison: healthy individual groups or
control groups; (4) outcome: odds ratio or
relative risk on the affect of psychological
stress on temporomandibular joint disorder.

Literature searches are carried out on
PubMed and Scopus using Boolean
Operators. The keyword used for the search
for articles in this study was

("psychological stress"” AND
("temporomandibular joint disorder" OR
"TMD" OR "Temporomandibular

dysfunction" OR "disc displacement")).
Study Criteria

The inclusion criteria in this study are
articles written in English, published in the
last 10 years (2011 — 2021) on the
relationship of temporomandibular joint
disorders caused by psychological stress.
The exclusion criteria in this study are
articles of research conducted on animals,
articles found regarding
temporomandibular joint disorders caused
by stress due to treatment that can be
predisposing factors to temporomandibular
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joint disorders, articles found regarding
psychological stress caused by
temporomandibular joint disorders, articles
found regarding research conducted on
animals, and articles in the form of
literature studies or reviews.

Data Extraction

The data taken from each article includes
the name of the researcher along with the
year of publication, study design, sample
criteria, number of samples, TMD
evaluation methods and psychological
stress, statistical analysis, and research
analysis results, were then retrieved and
summarized into tables.

Quantitative Analysis (Meta-analysis)

Quantitative analysis was carried out to
evaluate  the  relationship  between
temporomandibular joint disorders and
psychological stress. The value of the odds
ratio with a 95% confidence interval was
analyzed using Software Review Manager
5.4. The results of the analysis will be
visualized in the form of tables and forest
plots. Heterogeneity will be evaluated using
index I2. Statistical thresholds of I use as
suggested by the Cochrane handbook: 0-

Identification of studies via

]

Records identified from:
PubMed (n = 366)
Scopus (n = 532)

Identification

Total Records (n = 898)

!

Records screened

———| PICO) (n = 246)

(n=737)

Reports sought for retrieval

(n = 43)
v

Screening

Reports assessed for eligibility
(n=43)

—»| Reports excluded:

[

v

)

Studies included in review
(n=11)

Reports of included studies
(n=11)

Included

[
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40% (possibly unimportant), 30-60% (may
represent medium heterogeneity), 50-90%
(may represent substantial heterogeneity),
75-100% (considerable heterogeneity).

Result
Study Search Results

The literature search uses PRISMA flow
chart with the following results: at the
identification stage, the search of articles
using keywords with no filters from 2
databases results in 366 articles on PubMed
and 532 articles on Scopus, with a total of
898 articles. The first screening was carried
out with deduplication of 161 literature then
continued by excluding 448 articles
published more than 10 years ago. The
screening against the title and abstract
found 246 articles that were irrelevant and
did not match the inclusion criteria. The last
screening was done by reading the entire
content of the article and found 32 articles
that were irrelevant and did not meet the
inclusion criteria. Thus, the number of
articles that are appropriate and will be
further studied in this study is 11 articles.
The flow chart of the search and selection
process of articles can be seen in Figure 1.

datab and regist:

g9

S

Records removed before
screening:
Duplicate records removed
(n=97)
Records removed due to
inaccessible article (n = 64)

Records excluded (inappropriate

Records published >10 years
ago (n = 448)

Reports not retrieved
(n=0)

Incomplete outcome retrieved
(n=28)

Full report is not accessible (n
=4)

Figure 1. PRISMA flow chart

Oktabella et al.

International Journal of Medical and Biomedical Studies

pg. 3



International Journal of Medical and Biomedical Studies

Study Characteristics

From the 11 articles used in this study, there
was one study using the retrospective
method,[16] one article using the cohort
method,[17] and there were nine articles
using the cross-sectional method.[18-26]
The research study was conducted in

Amsterdam,[16] Finland,[ 18]
Korea,[19.21] Saudi Arabia,[20]
Indonesia,[22]  The  Netherlands,[23]

China,[24.25] Japan,[17] and the United
Arab Emirates.[26]

In the included studies, stress evaluation
was carried out using the General Health
Questionnaire-12 (GHQ-12),[18]
Depression, Anxiety, and Stress Scale-21
(DASS-21),[22,24,25] Life Events
Checklist (LEC),[17] and assessed life
events and stress scale.[19,21,23] In studies
that used depression and anxiety as one of
the dimensions of psychological stress, the
evaluation was carried out using the Patient
Health  Questionnaire-9 (PHQ-9) to
measure depression,[16.20] The
Generalized Anxiety Disorder-7 (GAD-7)
to measure anxiety,[16.19] and Hospital
Anxiety and Depression (HAD) Scale.[26]

The diagnosis of temporomandibular joint
disorders are done by using Research

Diagnostic Criteria for
Temporomandibular Disorders
(RDC/TMD),[18.23] Diagnostic Criteria
for Temporomandibular Disorders

(DC/TMD),[16,19,21,23,24] clinical
examination, and anamnesis.[17,19,21,26]
Data extraction on the characteristics of the
study can be found in Table 1.

Meta-Analysis

From the 11 research studies used, the
quantitative analysis was carried out by
dividing the criteria of psychological stress
into 3 groups, namely distress, depression,
and anxiety. The results of the studies used
have been summarized in Table 2.
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The relationship between
temporomandibular joint disorders and
psychological stress from 11 research
studies has shown positive or significant
results with distress as one of the risk
factors (OR 1.21 [95% CI: 1.11, 1.32], p <
0.00001). However, insignificant results
were found when viewed from the gender
sub-group on the relationship of distress
with temporomandibular joint disorder in
men (OR 1.19 [95% CI: 0.85, 1.68], p =
0.002) and women (OR 1.13 [95% CI: 0.90,
1.40], p = 0.09). Meanwhile, in research
studies that did not include gender,
significant results were obtained on distress
as one of the risk factors for
temporomandibular joint disorders (OR
1.29 [95% CI: 1.13, 1.47], p = 0.04).
Similar things were also found in
depression (OR 1.35 [95% CI: 1.09, 1.67],
p < 0.00001) and anxiety (OR 1.47 [95%
CI: 1.09, 1.99], p < 0.00001) which were
significant as one of the risk factors that
could cause temporomandibular joint
disorders. In the risk factors of depression,
an insignificant association of depression
was found to temporomandibular joint
disorders occurring in men (OR 1.93
[0.53,7.02], p=0.16) and women (OR 1.36
[0.78, 2.36], p = 0.28). Meanwhile, in
depressive symptoms in the form of
suicidal ideation, a significant association
was found to temporomandibular joint
disorders in women (OR 1.47 [1.12, 1.92],
p =0.35) and insignificant in men (OR 1.53
[0.64, 3.62], p = 0.11). In studies that did
not include gender, insignificant results
were also obtained in depression as one of
the risk factors for temporomandibular joint
disorders (OR 1.24 [0.92, 1.67], p <
0.00001). The results of the analysis of the
11 included studies were visualized in the
form of forest plot in Figure 2-4.
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Table 1: Summary of Included studies’ characteristics

No. | Author, Location Study Design | Sample Criteria Number | TMD Evaluation Evaluation  of
Year of Psychological
Samples Stress
1 Maurits Amsterdam | Retrospective | Patients referredtoa | 254 Axis I protocol | The Patient
KA., et specialist clinic for Diagnostic ~ Criteria | Health
al., 2017 pain and orofacial for Questionnaire
dysfunction at Temporomandibular (PHQ)-9;  The
ACTA (Academic Disorders (DC/TMD) | Generalized
Centre for Dentistry questionnaire and | Anxiety
Amsterdam) clinical examination Disorder-7
between September (GAD-7);
2013 and March Anamnesis
2015
2 Tuuliainen | Finland Cross- Adults in Finland 6.155 Clinical examination | General Health
L. et al, sectional in accordance with | Questionnaire-
2015 research  diagnostic | 12 (GHQ-12)
criteria for
temporomandibular
disorders
(RDC/TMD)
3 Hyun A. | Korean Cross- Teenagers in Korea | 1337 Anamnesis, oral | Anamnesis
H., et al, sectional clinical examination,
2018 and questionnaire
4 Srivastava | Saudi Cross- Dental students in | 246 Diagnostic ~ Criteria | Patient Health
K. C., et | Arabia sectional Saudi Arabia for Questionnair-9
al., 2021 Temporomandibular (PHQ-9)
Disorders (DC/TMD) | Generalized
Axis I and II Anxiety
Disorder (GAD)
5 Suhyun P., | Korean Cross- KNHANES 11.922 Clinical examination | Anamnesis
etal., 2020 sectional participants  from and anamnesis
Korea Centers for according to criteria
Disease Control and from WHO
Prevention
6 Yep A. U., | Indonesian | Cross- Students from | 734 Diagnostic ~ Criteria | Depression,
etal.,2021 sectional universities in for Anxiety, and
Jakarta Temporomandibular Stress Scale
Disorders (DC/TMD) | (DASS-21)
Axis |
7 Marpaung | Dutch Cross- Teenagers from 9 | 4.235 Research Diagnostic | Anamnesis
C., et al, sectional Dutch high schools Criteria for
2018 Temporomandibular
Disorder
(RDC/TMD)
8 Lei J., et | China Cross- TMD patients and | 1079 Diagnostic ~ Criteria | Depression,
al., 2021 sectional orofacial Pain for Anxiety, and
Center at Peking Temporomandibular Stress Scale
University  School Disorders (DC/TMD) | (DASS-21)
and Hospital of
Stomatology from
May 2018 -
December 2019
9 Lei J., et | China Cross- Teenagers from | 578 Questionnaire Depression,
al., 2016 sectional high  school in Diagnostic ~ Criteria | Anxiety, and
Peking, China for Stress Scale
Temporomandibular (DASS-21)
Disorders (DC/TMD)
10 | Akhter R., | Japanese Cohort Students from | 492 Questionnaire Life Events
etal., 2011 universities in Japan Checklist (LEC)
Questionnaire
11 Gaballah UAE Cross- Citizens of the | 2101 Anamnesis by | Hospital
K., et al, sectional United Arab American Academy | Anxiety and
2020 Emirates of Orofacial Pain Depression
(HAD) Scale
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No. | Author, year Variable Statistical OR 95% CI P Value
Analysis
1 Maurits K.A., et al., 2017 Depression Chi-square 1.08 | 1.04-1.13 0.001
Anxiety 1.06 | 1.05-1.10 0.064
Stress 1.18 | 0.97-1.42 0.094
2 Tuuliainen L., et al., 2015 Psychological ~ Distress | Logistic 1.035 | 0.99-1.08 0.102
(Male) Regression
Psychological ~ Distress 1.032 | 1.00-1.06 0.032
(Women)
3 Hyun A. H., et al., 2018 Stress Perception (Male) Logistic 0.909 | 0.424-1.949 | >0:05 a.m.
Stress Perception | Regression 0.976 | 0.527-1.809 | >0:05 a.m.
(Women)
Depressed Mood (Male) 3.07 | 1.394-6.76 | <0.05
Depressed Mood 0.888 | 0.346-2.279 | >0:05 a.m.
(Women)
Suicidal Thoughts (Male) 2.564 | 1.014-6.484 | <0.05
Suicidal Thoughts 1.051 | 0.493-2.243 | >0:05 a.m.
(Women)
4 Srivastava K. C., et al., 2021 | Anxiety (GAD >1) Multivariate 1.55 | 1.33-1.84 0.04
Depression (PHQ-9 > 1) | analysis 1.64 | 151-1.78 | 0.56
5 Suhyun P., et al., 2020 Stress (Male) Student's T Test; | 1.558 | 1.241-2.385 | <0.05
Stress (Female) Multivariate 1.383 | 1.068-1.792 | <0.05
Mood disorders (Male) | 2naysis 1329 | 0.732-2.412 | >0:05 a.m.
Mood disorders (Women) 1.227 | 0.877-1.716 | >0:05 a.m.
Suicidal Thoughts (Male) 1.05 0.575-1.919 | >0:05 a.m.
Suicidal Thoughts 1.54 1.157-2.051 | <0.05
(Women)
Depression (Male) 0.759 | 0.128-4.488 | >0:05 a.m.
Depression (Female) 1.636 | 0.929-2.882 | >0:05 a.m.
6 Yep A. U, etal., 2021 Total watershed-21 Multivariate 1.24 1.16-1.33 <0.001
Anxiety analysis 1.18 | 1.11-1.26 | <0.001
7 Marpaung C., et al., 2018 Stress Logistic 1.6 1.28-1.99 <0.001
Feeling Sad Regression 1.55 | 1.27-1.88 | <0.001
8 LeiJ, etal., 2021 Stress Stepwise 1.482 | 1.039-2.114 | <0.05
Logistic
Regression
9 Leil., etal, 2016 Depression Stepwise 0.73 0.47-1.14 >0.01
Anxiety Logistic 216 | 146319 | <0.01
Stress Regression 145 | 097218 | >0.01
10 | Akhter R, etal., 2011 Stress (Moderate/High) Multiple 10.56 | 1.28-87.54 | <0.05
Logistic
Regression
11 | Gaballah K., et al., 2020 Stress Perception Chi-square 1.034 | 0.834-1.282 | >0:05 a.m.
Anxiety (HAD increases) 1.502 | 1.202-1.878 | <0.05
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Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio]  SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Stress in Men
Hyun 2018 00954 03831 12% 091042195 ¢ »
Sulwun 2020 04434 01161 79%  1.56(1.24,1.96) p——
Tuuliainen 2015 00344 00227 162%  1.03(0.99,1.08) ™
Subtotal (95% C1) 254%  1.19(0.85,1.68) e PRT——
Heterogeneity. Tau*= 0.06, Chi*=12.09, df= 2 (P = 0.002), P= 83%
Testfor overall effect Z=1.00 (P=0.31)
1.1.2 Stress in Women
Hyun 2018 00243 03144 18%  098(053,1.81) ¢ $
Suhyun 2020 03243 01319 68%  1.38[1.07,1.79) ’
Tuuliainen 2015 00315 00161 166%  1.03(1.00,1.07) -
Subtotal (95% Cl) 252%  1.13[0.90,1.40) e D—
Heterogenelty. Tau®= 0.02, Ch*= 4,89, df= 2 (P=0.09); #= 59%
Test for overall effect Z=1.07 (P=029)
1.1.3 Stress in General Population
Akther 2011 2351 10767 02% 1056(1.28,87.13) —
Gaballah 2020 00334 01097 84%  103(083,1.28) e |
Lel 2016 03716 02051 37%  1.45(097,217) »
Lei 2021 03934 01812 45%  1.48[1.04,211) $
Marpaung 2018 047 01139 81%  1.60[1.28,2.00) —0
Maurits 2017 01655 01 92% 118097144
Srivastava 2021 0 0 Not estimable
Yap 2021 02151 0034 154%  1.24[1.16,133) e
Subtotal (95% CI) 494%  1.29(143,147) -2
Heterogenaity. Tau*= 0.01; Chi*=13.41, of= 6 (P = 0.04); I*= 55%
Test for overall effect Z= 3.80 (P = 0.0001)
Total (95% CI) 100.0%  1.21[1.11,1.32) -
Heterogenelty. Tau®= 0.01; Ch?= 63.94, df= 12 (P <0.00001); = 81% 057 , :85 152 155

Test for overall effect Z= 4.27 (P < 0.0001)
Test for subaroup differences: Chi*t=1.12,df= 2 (P= 0.57), F= 0%

Favours [experimental] Favours [control]

Figure 2: Results of Stress Analysis on Temporomandibular Joint Disorders

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Gaballah 2020 04068 01137 251%  1.50(1.20,1.88) PR
Lei 2016 07701 01998 195%  216(1.46,3.20] N
Maurits 2017 0.0583 0.0058 290%  1.06(1.051.07) L]
Srivastava 2021 04383 00897 264%  155(1.30,1.85) e
Total (95% CI) 100.0%  1.47[1.09,1.99] ~oRfRie
Heterogenelty. Tau®= 0.08; Chi*= 39.75, of= 3 (P « 0.00001); P= 92% 0?5 057 155 i

Test for overall effect Z= 250 (P=0.01) Favours [experimental] Favours [control]

Figure 3: Results of Anxiety Analysis on Temporomandibular Joint Disorders
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Odds Ratio
IV, Random, 95% CI

Odds Ratio

Study or Subgroup  log[Odds Ratio)  SE Weight IV, Random, 95% CI

1.3.1 Depression in Men

Hyun 2018 11217 04028 50% 3.07[1.39,6.76) S ———
Subyun 2020 -0.2758 09082 1.3% 0.76[0.13,4.50) ¢

Subtotal (95% CI) 6.3%  1.93[0.53,7.02) O
Heterogeneity. Tau*= 0.48, Ch#=1.98,df=1 (P=0.16), F= 49%

Test for overall effect Z= 1.00 (P =0.32)

1.3.2 Depression in Women

Hyun 2018 -0.1188 04809 39% 0.89[0.35, 2.28)

Subyun 2020 0.4923 0.2887 74% 1.64(0.93,2.86)

Subtotal (95% CI) 11.3%  1.36[0.78, 2.36) AT
Heterogeneity. Tau*= 0.03, Ch*=1.19,df=1 (P=0.28), F= 16%

Test for overall effect Z=1.10(P=0.27)

1.3.3 Suicidal ideation on Men

Hyun 2018 09416 04733 4.0% 256[1.01,6.48) g
Suhyun 2020 0.0488 03072 7.0% 1.05(0.58,1.92) e —

Subtotal (95% CI) 10.9%  1.53[0.64, 3.62) S R ——
Heterogeneity. Tau*= 0.24, Chi*= 250, df=1 (P=0.11), F= 60%

Test for overall effect Z= 096 (P = 0.34)

1.3.4 Suicidal ideation on Women

Hyun 2018 0.0497 03862 53% 1.05(0.49, 2.24)

Suhyun 2020 04318 0.1459 12.2% 1.54 1,16, 2.05) DT
Subtotal (95% Cl) 17.5%  147[1.12,1.92) o
Heterogenelty. Tau*= 0.00; Ch*= 0.86, df=1 (P = 0.35), = 0%

Test for overall effect Z= 2.81 (P = 0,005)

1.3.5 Depression in General Population

Lei 2016 -0.3147 02247 94% 0.73[047,1.13) T e TXY

Marpaung 2018 0.4383 0.1017 138% 1.5501.27,1.89) e

Maurits 2017 0077 00193 156% 1.08(1.04,1.12) ot

Srivastava 2021 0.4947 00421 153% 1.64(1.51,1.78) -

Subtotal (95% CI) 54.0% 1.24[0.92,1.67) ‘
Heterogeneity. Tau*= 0.08, Ch*= 93.57, df= 3 (P < 0.00001), F=97%

Test for overall effect Z=1.43(P=0.15)

Total (95% CI) 100.0%  1.35[1.09,1.67) R
Heterogeneity. Tau*= 0.08; Ch*= 107 64, df= 11 (P < 0.00001); = 90% 095 057 1?5 é

Test for overall effect Z= 2.75 (P = 0.006)

: Favours [experimental] Favours [control]
Test for subaroup differences: Chi*=1.00.df=4 (P=091).F=0%

Figure 4: Results of Depression Analysis on Temporomandibular Joint Disorder

and depression, anxiety, oral parafunction,
especially bruxism, and hysteria in
adolescents.[27] In a study conducted on
pilots in China (Yu et al.), significant
results were presented that pilots who had
distress symptoms in the form of anxiety
were more at risk of developing
temporomandibular joint disorders.[28] In
another research study (Augusto et al.),
there were results that reinforced the
assumption that there was a relationship

Discussion

In this rapid review, we found a positive
correlation between temporomandibular
joint disorders and psychological stress.
This has been shown from the results of
quantitative analysis or meta-analysis.
Distress, depression, and anxiety as
dimensions of psychological stress have
proven to be one of the significant risk
factors that can cause temporomandibular

joint disorders.

A similar point has also been stated in a
study (Lia et al.), that there is a relationship
between temporomandibular joint disorders

Oktabella et al.

between temporomandibular joint disorders
and parafunctional habits due to stress.[29]
In addition, there was a research study
(Osiewicz et al.) that suggested that there
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was a significant association between
depression and pain from
temporomandibular joint disorders.[30]
Several other studies (Fernandes et al.;
Calixtre et al.; Minghelli et al.) also showed
a significant correlation between anxiety
and depression with the onset of signs and
symptoms of temporomandibular joint
disorders.[31-33]

In the studies included in this study, there
were various types of stress used. There
were studies using stress,[16—-19.21-26]
depression,[16,20,21,25] and
anxiety.[16,20,22,25,26] In addition, there
were also studies that used symptoms from
depression as parameters used, such as
depressed mood,[19] suicidal
thoughts,[19.21] and mood disorders
including persistent feelings of
sadness.[21.23]

Temporomandibular ~ joint  disorders
associated with psychological stress are
generally caused by pain and spasms of
masticatory muscles due to muscle
hyperactivity and muscle dysfunction
resulting in parafunctional function and
malocclusion influenced by psychological
factors.[13] When a person is stressed, they
will try to find ways to overcome it which
often include parafunctions that affect
occlusion, such as clenching and bruxism
resulting in wear on the surface of the
teeth.[5,8,11] Severe stress can cause
changes in the body because the bodies’
muscles, including the temporomandibular
muscles, have been prepared to deal with
any form of threat or load that exceeds its
normal capabilities. Changes in the muscles
are in the form of increased muscle activity
or hyperactivity.[12]

The most underlying thing about the
occurrence of a psychological response to
stress is the hypothalamic-pituitary-
adrenocortical (HPA) axis activation.
Activation of the HPA-axis will stimulate
the secretion of cortisol produced by the
adrenal cortex.[8.14] Therefore, patients
with severe stress will experience an
increase in cortisol in the saliva indicating
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the presence of an endocrine response to
stress that can cause pain.[12] Some studies
(Jones et al.; Korszun et al.) has also shown
a link between temporomandibular joint
disorders and biochemical stressors such as
cortisol.[34.35]

Stress is a systemic event that can affect
mastication function, including masticatory
muscles. When an individual is at a high
level of emotions, such as fear, frustration,
or anger; there can be modifications to
muscle activity that give rise to
hyperactivity. Long-lasting and persistent
muscle hyperactivity will trigger muscle
fatigue which could lead to muscle cramps
Muscle cramps can trigger changes in
mastication patterns, disharmony of the
relationship between the teeth of the upper
jaw and the lower jaw, and an imbalance in
the distribution of load which can cause
disruption of the temporomandibular joint
and the surrounding area.[12]

In addition, stress can affect the body by
activating the hypothalamus to prepare the
body to respond to autonomic nerves. The
hypothalamus will increase the activity of
the efferent gamma causing the infratus
fibers and muscle spindles to contract. The
spindle will become more sensitive and
cause an increase in the tone of the head and
neck muscles including mastication
muscles. Increased muscle tone will
increase the risk of muscle fatigue which
will result in an increase in interarticular
pressure in the temporomandibular
joint.[12]

Based on current research, the results of the
review on this study shows a relationship
between temporomandibular joint disorders
and psychological stress. However, some of
the included studies showed extensive
heterogeneity in some aspects, such as
varying populations and characteristics of
research samples. Variations can also be
seen in the age of the sample, ranging from
adolescents to adults that may be correlated
with different clinical manifestations. In
addition, the use of parameters for the
evaluation of stress and disorders of
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different temporomandibular joints can
give rise to bias. As in some studies that use
the parameters of stress evaluation and
stress disorder temporomandibular with
anamnesis and unvalidated questionnaires.
Although there are some limitations of
studies, the studies selected in this review
suggest that psychological stress is very
likely to be one of the risk factors for the
occurrence of temporomandibular joint
disorders.

The diagnosis of TMD is usually based on
history and physical examination. Physical
examination to support the diagnosis of
TMD is abnormal mandibular movement,
decreased range of jaw movement,
tenderness on the masticatory muscles, and
signs of bruxism. It should also be noted
that malocclusions may contribute to the
manifestation of TMD. We can also use
imaging to support the diagnosis of TMD.
Plain radiography (transcranial and
transmaxillary views) and panoramic
radiography can be used to assess acute
fractures, dislocations, and severe
degenerative articular disease. Computed
tomography can be used to evaluate subtle
bone morphology. Magnetic resonance
imaging is the optimal modality for
comprehensive joint evaluation with signs
and symptoms of TMD. Magnetic
resonance imaging is usually performed in
patients with persistent symptoms, patients
who have underwent conservative
therapywith ineffective result, or in patients
suspected of having internal joint disorders.
Ultrasonography can be used to diagnose
internal derangement of the TMJ.[36]

The initial treatment goals for patient with
TMD should focus on relieving pain and
temporomandibular  joint  dysfunction.
Supportive patient education is the
recommended initial treatment for TMD,
with additional action like jaw rest, a soft
diet, warm moist compresses, and passive
stretching exercises. Physical therapy may
also be used to relieve symptoms associated
with TMD. Cognitive therapy and
biofeedback can also be used to treat short-
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term and long-term pain in patients with
TMD symptoms. Cognitive therapy that
can be done is reducing stress, eliminating
parafunctional  habits, and avoiding
extreme mandibular movements. Surgical
intervention can be performed in patients
whose symptoms do not improve after
conservative therapy.[36]

Conclusion

This review shows a significant association
between temporomandibular joint disorders
and psychological stress which can be seen
from various aspects such as distress (OR
1.21 [95% CI: 1.11, 1.32], p < 0.00001),
depression (OR 1.35 [95% CI: 1.09, 1.67],
p < 0.00001), and anxiety (OR 1.47 [1.09,
1.99], p <0.00001). Further study is needed
to evaluate the direct stress impact on
temporomandibular joint.
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