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ABSTRACT

Temporomandibular disorder (TMD) may cause poor pain-related adjustment,
which can lead to psychological distress, which in turn may affect quality of life and
amplify and continue the pain cycle. This study aimed to determine the association
between pain and psychological distress among chronic TMD patients. Electronic
databases (i.e. MeSH, ScienceDirect, Google Scholar and EBSCO) available at the
Universiti Teknologi MARA were used in the search strategy, and the PRISMA
guideline was employed to report the search strategy. Inclusion was reserved to
observational studies that evaluated psychological profiles and pain severity with
validated outcome measures, and quality assessment was performed using the
AXIS tool. A total of 190 studies were obtained via the search strategy; however,
only 10 studies were eligible for review. Findings showed that pain severity was
positively correlated with degree of psychological distress. Pain levels varied from
mild to severe, and depression, stress, anxiety and somatization degrees varied
from moderate to severe. In conclusion, pain severity influenced the degree of
psychological distress among chronic TMD patients.
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sensitivity to pain (Manfredini et al, 2010). The
prevalence of TMD among Asian adolescents is high, with

Temporomandibular disorder (TMD) is a musculoskeletal
restriction correlated with joints or intra articular disc
temporomandibular joints and muscles surrounding the
joints or with a combination of dysfunctions between
muscle and joint structures, thereby causing a reduction in
the range of motion of the mandible (Halmova etal,, 2017).

The prevalence of TMD in the general population
ranges from 2.6% to 11.3%, with females four times more
at risk than males, owing to fluctuations in women’s
hormone levels, biological differences and their higher
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61.4% of 620 subjects suffering from painful TMD and
approximately 19.3%, 54.7% and 23.8% suffering from
depression, anxiety and stress, respectively (Lei et al,
2016).

Furthermore, the aetiology of TMD is multifactorial, such
as systemic disorders in the pain adaptation process,
affecting local structures, such as masticatory structures,
and parafunctions (Ohrbach et al, 2017). Moreover,
psychological factors are associated with chronic orofacial
pain and can affect the stages of TMD, namely,
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predisposition, initiation and perpetuation (Monteiro et al.,
2011).

Several studies found that most patients suffering from
painful TMD demonstrate higher-level psychological distress
compared with patients in the pain-free control group
(Ferrando et al,, 2004; Manfredini et al., 2009). Most chronic
TMD patients exhibit poor pain-related adjustment, which
can lead to psychological distress, such as anxiety, stress,
depression and somatic symptoms. Psychological distress can
deteriorate quality of life and amplify and continue the pain
cycle (Fillingim et al., 2013; Manfredini et al,, 2010).

The prevalence of psychosocial impairment is high
among patients suffering from painful TMD (Canales et al.,
2018). Moreover, despite the findings of several studies that
emotional factors are associated with TMD (Manfredini et
al, 2009; Canales et al., 2019; Pesqueira et al., 2010), the
association between pain severity and psychological
distress among chronic TMD patients has yet to be
evaluated systematically. Thus, this study aimed to
determine the association between pain severity and
psychological distress among chronic TMD patients.

2. MATERIALS AND METHODS

2.1 Search strategy

Aliterature search of related studies was conducted using the
search strategy steps. The population, intervention,
comparison and outcomes (PICO) technique was used to
define the objective of this study. This technique was
employed to set the eligibility criteria for this study.

P: chronic TMD patients aged 17 years or above,

I: not applicable,

C: not applicable,

O: pain severity measurements (graded chronic pain
scale [GCPS] and visual analogue scale [VAS]) and
psychological profile measurements (symptoms checklist
90R [SCL-90R]).

The electronic search for the period of 2000-2019 was
performed at the Universiti Teknologi MARA (UiTM) on the
following health science databases: Google Scholar,
ScienceDirect, MeSH and EBSCO. The keywords were
‘psychological distress’, ‘depression’, ‘anxiety’, ‘stress’,
‘emotional stress’, ‘somatization’, ‘temporomandibular
disorder’, ‘orofacial pain’ and ‘myofascial pain’. The search
was limited to studies with a cross-sectional design on pain
with psychological distress among the chronic TMD patients
included based on the listed inclusion criteria. The National
Health and Medical Research Council (NHMRC) hierarchy
level of evidence was used to classify the level of evidence of
each included study.

2.2 Study selection

2.2.1 Inclusion criteria

In this study, cross-sectional studies that identified pain with
psychological distress among chronic TMD patients were
included. This design was chosen, as it observes association
or relationship between variables. The TMD population
must be diagnosed according to the research diagnostic
criteria for TMD (RDC/TMD) or any clinical diagnoses
related to TMD. Whilst psychological distress and other
related outcomes were measured using the SCL-90R, pain-
related disability and other related outcomes were evaluated
with the GCPS.
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2.2.2 Exclusion criteria

The exclusion criteria included paediatric patients, non-
English articles and abstracts not related to the title of this
systematic review.

2.2.3 Research tools: critical appraisal instruments
The AXIS tool was used to assess the quality and risk of bias
of the included studies, which is suitable across disciplines
for cross-sectional studies, systematic reviews, guidelines
and clinical decision making (Downes et al.,, 2016). A total of
five domains were included, that is, the study introduction,
methods, results and discussion and 20 items from the AXIS
tool. Each item included three responses (‘yes’, ‘no’ and ‘I
don’t know’), increasing the score by one for each ‘yes’
answer. Each study was given a score ranging from 0 to 20.
Based on these scores, each study was categorized into three
groups (good: >15 points, fair: 10-15 points and poor: <10
points).

2.2.4 Risk of bias assessment

The AXIS tool was used by two independent reviewers (i.e.,
Z.Z. and C.SK.) to analyze the risk of bias of the included
studies. The quality of the studies was analyzed based on
the methods and results of the study. The risk of bias of
each study was rated as follows: high risk of bias, some
concerns and low risk of bias. Disagreements on the risk
assessment ratings were resolved by a consensus. When
consensus could not be reached, a third independent
researcher (i.e.,, N.M.) was consulted to resolve differences
and make the final decision.

2.2.5 Data extraction

Data on the study design, sample size, inclusion criteria,
exclusion criteria, outcome measures, results and conclusion
of each selected study were extracted and demonstrated in
(Table 1).

Evidence was collected, analyzed and interpreted
following several steps. Firstly, the articles were downloaded
from the online databases and graded using the guidelines of
the NHMRC evidence hierarchy. During the literature search,
10 articles were found on the aforementioned databases.
Secondly, the articles were critically appraised using the
AXIS tool. Thirdly, the data with an AXIS score were analyzed
using SPSS version 20. Descriptive analysis was conducted
to determine the mean, median, minimum and maximum
scores, standard deviation and variance of the articles.

3. RESULTS

3.1 Selection process of eligible studies

A total of 190 articles were identified from the four
databases; however, only 10 studies met the eligibility
criteria and thus were selected for the analysis. The PRISMA
flow diagram was used to present the selection process for
the studies as illustrated in (Figure 1).

3.2 Articles supporting the association between
pain and psychological distress in chronic TMD
patients

The 10 articles included in this study were cross-sectional
studies. Each of the selected articles in this study supported
or proposed the association between pain severity and
degree of psychological distress, such as anxiety, depression,
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somatization and stress, among chronic TMD patients.
Chronic TMD with low disability but high pain intensity
measured by the GCPS had a significant correlation with
degree of depression and somatization quantified using
the SCL-90R (Manfredini et al,, 2010a; Fillingim et al., 2013;
Manfredini et al., 2010b).

Moreover, two studies reported the positive correlation
between anxiety level and chronic pain degree (Monteiro et
al, 2011; Pesqueira et al,, 2010), whereas one study (Jo et al,
2016) reported the significant association between severity
of depression and pain intensity. In addition, one study
(Manfredini etal., 2010) proposed the significant correlation
between somatization, depression and stress levels and pain
intensity. A positive correlation existed between pain
severity and depression and anxiety level (Madland et al.,
2000). Furthermore, increased TMD pain intensity was
associated with high levels of depression, somatization,
stress and anxiety (Su etal,, 2017).

4. DISCUSSION

4.1 Relationship between pain and psychological
distress among chronic TMD patients

To the best of our knowledge, this study is the first to
systematically review the association between pain severity
and psychological distress among chronic TMD patients.
This current study is related to the research of Patil et al.
(2016), which showed that chronic orofacial pain is
associated with high levels of stress and depression. All the
chronic TMD patients were diagnosed with the same tool,
namely, the RDC/TMD. Patil et al. (2016) used outcome
measures similar to another review to measure pain

Abstracts & titles retrieved from MeSH (n = 10),
ScienceDirect (n = 30), EBSCO (n =10)
and Google Scholar (n = 88)
n=190

!

Abstracts & titles screened
n=65

l

Full-text articles assessed for eligibility
n=25

Eligibility Screening ] Identification

!

Articles selected for data abstraction and quality
appraisal
n=10

l

Inclusion

Total number of articles selected
for review
n=10

Figure 1: PRISMA flow diagram of search strategy
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intensity, that is, the VAS and Beck’s depression inventory
(BDI), and the stress symptom rating scale to evaluate
patients’ psychological profiles (Jo et al, 2019). The
development process of central sensitization in chronic
TMD pain causes plastic changes at either the spinal or
supraspinal level and can lead to the modification of the pain
modulation descending pathway, thereby enhancing pain
intensity and disability (Staud, 2011).

Moreover, psychological distress may enhance
masticatory muscles, such as masseter muscle activation
and constant contract, thereby amplifying pain severity in
TMD patients compared with healthy patients (Tsai et al,
2002).

The association between depression and stress and pain
severity was determined by Sruthi et al. (2018). However,
the study did not support the association between anxiety
level and pain intensity. Moreover, the study used one tool
to measure psychological factors, that is, a 42-item
questionnaire (i.e., DASS-42), and a numerical rating scale to
evaluate degree of stress, depression and anxiety and pain
intensity. These studies showed that the use of different
assessment tools of psychometric scales may influence the
results of a study.

In chronic TMD patients, stress can affect not only
psychological aspects but also several symptoms in various
systems, including the masticatory motor system (Berger et
al, 2015; Lorduy et al., 2013). Stress is also correlated with
specific physiological modifications and affected by the
development of somatic diseases. Meanwhile, depressed
patients demonstrate increased pain intensity and
functional limitations owing to neurobiological factors,
as the same neurotransmitters are involved in pain
transmission and mood control (Goesling et al., 2013).

Duplicates
n=90

Records excluded
n=40

Full-text articles excluded
n=15
Non-English studies = 3 articles
Studies on pain duration = 10 articles
Unrelated studies = 2 articles
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Table 1: Data extracted from selected articles

Author Study N Inclusion Exclusion Outcome measures Results Conclusions AXIS Quality
design criteria criteria score
Canales etal, 2019  Cross- N=691 Age: 18-61years; Age: < 18 years; GCPS and SCL-90R High pain-related disability with T intensity pain and 11/20 Fair
sectional Pain related to presence of severe/moderate depression moderate somatisation
study TMD polyarthritis and somatisation and depression
Manfredini et al., Cross- N=111 TMD pain lasting  Patients GCPS and SCL-90R Severe/moderate somatisation Significant correlation: 12/20 Fair
2010a sectional >6/12 diagnosed with with a score of 47.7% and chronic pain with
study otolaryngeal or depression with a score of somatisation level
neurologic 39.6%; GCPS | disability &
intensity T
Manfredini et al., Cross- N=1149  TMD pain N/A GCPS and SCL-90R T pain-related disability; severe = Related: depression and 14/20 Fair
2010b sectional patients depression and somatisation somatisation with pain
study was 16.9%, 21.4% and 28.5% severity
Monteiro et al., Cross- N =150 Age: 17-30 years;  Patients RDC/TMD and 48.6% with moderate anxiety; Related: trait anxiety with 14/20 Fair
2011 sectional university diagnosed with Spielberger’s Intensity pain: degree 1: 85.7% chronic orofacial pain
study students in Brazil  psychosis or Inventory of Anxiety
dementia
Jasim et al, 2013 Cross- N=78 Ch.:>6/12 Patients with GCPS, PSS-14 and Acute & chronic, T intensity of Psychological distress 15/20 Fair
sectional Ac: <10 days systemic SCL-90R pain; chronic pain T score of correlation: chronic with
study inflammatory perceived stress scale T intensity pain
disease
Suetal, 2017 Cross- N =320 Age: > 18 years; N/A CPI Scale, GAD-7 and 51.3% with T intensity pain; T Depression: predictor of 15/20 Fair
sectional diagnosed with PHQ-15 pain intensity associated with pain disability
study TMD severe anxiety, somatisation Somatisation: predictor
and depression of pain intensity
Joetal, 2016 Cross- N =52 Females aged Patients with CPI scale and BDI II CPI significantly associated with ~ Related: pain intensity 13/20 Fair
sectional between 20 and neurological BDI-II subscale score and chronic TMD
study 40 years deficits
Guarda-Nardini et Cross- N=110 Patients Patients VAS, HDS, HARS and Correlation analysis: VAS scores  Relationship: T intensity 13/20 Fair
al, 2012 sectional diagnosed with diagnosed with SCL-90R significantly related to HARS pain with depression,
study TMD systemic anxiety and somatisation
disorders
Pesqueira et al,, Cross- N =150 Age: 17-3 years; N/A PRDC/TMD, AXISand  Association between degree of High degree of chronic 11/20 Fair
2010 sectional university Spielberger’s chronic TMD and state of TMD has positive
study students Inventory of Anxiety anxiety (p = 0.008; p<0.05) association with anxiety
Madland et al,, Cross- N=80 Patients with Patients with CSqQ, Significant correlations Anxiety is associated 14/20 Fair
2000 sectional facial psychiatric McGill Pain PHAD and  (P<0.01): anxiety and with pain and
study arthromyalgia illness OHIP depression scores (HAD) and ‘psychological’ pain
pain beliefs
4
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4.2 Methodological considerations

Studies investigating pain and psychological distress
among chronic TMD patients are lacking. Most of the
unselected studies conducted research among university
students, whose pain levels were not in the chronic stage,
and evaluated pain based on certain areas, such as muscle
pain, rather than intensity. Thus, only 10 studies met the
inclusion criteria, which made drawing firm conclusion
about the correlation between pain and psychological
distress difficult. All the reviewed articles included in this
study are cross-sectional studies, which have a low
hierarchy of evidence level. Cross-sectional studies should
explore the relationships between variables observed in
specific times and populations and measure exposure and
results simultaneously. Hence, such a study design would
be easy to conduct within a short period and relatively fast,
as it measures variables simultaneously.

4.3 Strengths and limitations

This study describes the search strategy using the PRISMA
guideline. All the selected studies are of fair quality (with
scores ranging from 10 to 15), with a heterogenous cross-
sectional design. The combination of various databases
available at the UiTM enabled the retrieval of relevant
articles related to the topic and objective of this study.
However, this study has several limitations. Firstly, each
reviewed article evaluated different types of psychological
distress and used various psychometric scales, which made
recognizing the type of psychological distress suffered by
patients with TMD difficult. Secondly, limited evidence was
presented to evaluate the correlation between pain and
psychological distress among chronic TMD patients.

4.4 Application in clinical practice

This study demonstrates that pain intensity can influence
the prevalence of psychological distress among patients
with chronic TMD. Thus, it can provide insights to
practitioners for evaluating psychological factors with
pain intensity. As the complexity of psychological aspects
increases, multidisciplinary teams can benefit from the
management of chronic TMD.

5. CONCLUSION

This study showed that pain severity was associated
with psychological distress among patients with chronic
TMD. Evaluating psychological profiles to assess pain
severity among such patients is essential. Further
research on TMD with high quality and degree of
evidence should be conducted to provide superior
conclusive outcomes.
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