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SUMMARY The study assessed whether psychological
and
socio-demographic
factors,
including
somatisation, depression, stress, anxiety, daytime
sleepiness, optimism, gender and age, are associated
with pain intensity and pain-related disability in
patients
with
temporomandibular
disorders
(TMDs). In total, 320 TMD patients were involved in
the study. The psychological status of each patient
was assessed with questionnaires, including the
Symptom
Checklist-90
(SCL-90),
Epworth
Sleeping Scale (ESS), stress questionnaire and Life
Orientation Test-Revised (LOT-R). TMD pain,
including pain intensity and pain-related disability,
was assessed with characteristic pain intensity (CPI)
and disability points scales. The associations of
psychological and socio-demographic factors with
pain intensity and pain-related disability were
assessed through logistic regression analyses. Higher
pain intensity was significantly associated with
more severe anxiety (P = 0004), more severe
somatisation (P < 0001), more severe depression
(P < 0001), more severe stress (P = 0001) and lower

Introduction
Temporomandibular joint disorders (TMDs), which
consists of a group of disorders that are related to
temporomandibular joint (TMJ), masticatory muscles

optimism (P = 0025) in univariate regression
analyses. However, multiple regression analysis
showed that only somatisation was significantly
associated with pain intensity (P < 0001). Higher
pain-related disability was significantly associated
with more severe anxiety (P < 0001), more severe
somatisation (P < 0001), more severe depression
(P < 0001), more severe stress (P < 0001) and lower
optimism (P = 0003) in univariate regression
analyses. However, multiple regression analysis
showed that only depression was significantly
associated with pain-related disability (P = 0003).
Among the psychological and socio-demographic
factors in this study, somatisation was the best
predictor of pain intensity, while depression was
the best predictor of pain-related disability.
KEYWORDS: temporomandibular
joint disorders,
chronic pain, mental disorders, somatoform
disorders, depression, association
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or both (1), are considered as the most common nonodontogenic chronic oro-facial pain condition that is
seen by dentists (2). It has been shown that 50–70%
of the population worldwide has signs and symptoms
of TMD at some stage of their life, including pain,
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limited range of jaw movement and TMJ noises (3).
For most TMDs, pain is the main symptom and also
the main reason for patients to seek treatment (4). In
case of persistent or recurrent pain, TMD may follow
a chronic course (3). It is reported that the prevalence
of TMD pain in the general population ranges from
40% to 150% in countries around the world (5–8).
Nowadays, it is recognised that pain is influenced
by a dynamic interaction between physical, psychological and social factors (9). Each individual has the
unique experience of pain. Also, several psychological
and social factors can interact with physical pathology
to affect a patient‘s self-report of symptoms and subsequent disability (9). Several psychological factors,
such as somatisation, depression, anxiety and psychological stress, are understood to be important in the
assessment and management of TMD (10). Besides,
chronic pain is disabling and can impair cognitive
functions such as concentration and memory, disrupt
the sleep cycle, produce changes in personality, lead
to a decrease in activities of daily living and stop people to participate in social and other activities (11).
Therefore, it has been suggested that the primary goal
of treatment for chronic pain should focus on prevention or reduction of prolonged pain-related disability
(11). Several previous studies have shown that TMD
patients with high levels of pain-related disability or
Graded Chronic Pain Scale (GCPS) showed the highest level of depression, somatisation, sleep dysfunction, worry and catastrophising thoughts (12–14).
Another study (15), however, showed that GCPS was
not significantly associated with depression in TMD
patients and the author attributed the controversy of
the association between depression and GCPS to the
small sample size.
Until now, although studies generally have found
positive associations between pain-related disability
and psychological factors, the available information
on the associations between pain intensity and psychological factors, on the association between painrelated disability and optimism and sleep, or on the
association of both pain intensity and pain-related disability with socio-demographic factors in TMD
patients is scarce. Insight into the relationship
between pain intensity or pain-related disability and
these psychological factors is important to provide
dentists with underlying diagnostic inferences and
deepen our insight into the complex interaction
between patients‘ physical pain intensity or pain-

related disability and psychosocial impairment.
Besides, the Diagnostic Criteria for TMDs (DC/TMD)
were newly introduced in 2014. The axis II of the
DC/TMD for psychosocial assessment is suggested to
be useful in the clinical setting (16). However, no previous study concerning the association of pain intensity or pain-related disability with psychological
factors has been carried out using the data gathered
by the use of the axis II of the DC/TMD before. It is
nonetheless important to have the DC/TMD data collected to test whether different components of the
axis II assessments of the DC/TMD are related to each
other, and to compare them with findings from the
previous investigations using different psychosocial
questionnaires in the Research Diagnostic Criteria for
Temporomandibular Disorders (RDC/TMD).
So, for this study, the purpose was to evaluate
whether psychological factors, including somatisation,
depression, anxiety, sleep disturbance at night, daytime
sleepiness, stress and optimism, are associated with pain
intensity or pain-related disability in TMD patients.

Methods
Patient sample
The data collection followed a cross-sectional design
and included 320 patients who were referred from
September 2014 through February 2016 for TMDs to
the Department of Oral Kinesiology of the Academic
Centre for Dentistry Amsterdam. Included patients
were at least 18 years of age, diagnosed with TMD
according to the Axis I of the Diagnostic Criteria for
TMDs (DC/TMD) (16), provided written informed
consent and had no missing data for any variable and
outcome. At intake, the procedure follows the DC/
TMD protocol, which consists of several questions, a
standardised oral history and a clinical examination.
Collection of data
Pain intensity. Oro-facial pain intensity was measured
with the characteristic pain intensity (CPI) scale (17).
This scale ranges from 0 (no pain) to 100 (pain as bad
as it could be) and is the mean of pain intensities
reported for ‘current pain’ status, and the ‘worst pain’
and ‘average pain’ in the past 6 months. Pain intensity was classified into two categories: low intensity
(CPI < 50) and high intensity (CPI ≥ 50) (17).
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Pain-related disability. Oro-facial pain-related disability
was assessed with the so-called disability points (17).
Disability points range from 0 to 6 and are based on
the disability score (the mean ratings of how much
the pain has interfered in performing activities of
daily living, work and social activities in the last
6 months) and disability days (the number of days
that the respondent was away from usual activities in
the last 6 months due to facial pain) (17). Painrelated disability was classified into two groups: no
disability (disability points <3) and moderate-to-severe
disability (disability points ≥3) (17).
Anxiety. The 7-item Generalized Anxiety Disorder
(GAD-7) was used to assess patients‘ anxious mood
and behaviour over the past 2 weeks. Higher scores
indicate more severe anxiety disorder. The sum score
of GAD-7 can be classified into four categories: no
anxiety, mild anxiety, moderate anxiety and severe
anxiety (18).
Somatisation. The 15-item Patient Health Questionnaire (PHQ-15) was used to assess patients‘ non-specific physical symptoms, also referred to as functional
symptoms or medically unexplained symptoms, over
the past 4 weeks. Higher sum scores indicate more
severe somatisation. The sum score of PHQ-15 can be
classified into four categories: no somatisation, low
somatisation, medium somatisation and high somatisation (19).
Depression. The 9-item Patient Health Questionnaire
(PHQ-9) was used to assess patients‘ depressed mood
over the past 2 weeks. Higher sum scores indicate
more severe depression. The sum score of PHQ-9 can
be classified into five categories: no depression, mild
depression, moderate depression, moderate-to-severe
depression and severe depression (20).
Stress. Psychological stress during daily life was measured using a 7-item questionnaire developed by Van
der Meulen et al. (21), covering the stress on the following six domains: home or family, work or school,
financial, social or personal relationships, health and
other worries in the last 6 months. Another question
asked directly for the overall amount of stress experienced during the past month. Higher sum scores indicate more stress in daily life. The mean of the sum
score of stress questionnaire can be classified into five

categories: no stress (0), a little bit stress (1),
somewhat stress (2), much stress (3) and very much
stress (4).
Daytime sleepiness. The Epworth Sleeping Scale (ESS)
(22) was used to evaluate patients’ average chronic
daytime sleepiness in recent times and consists of
eight questions. Patients report on how likely it is that
they would doze off in eight different situations.
Higher scores indicate more severe chronic daytime
sleepiness in daily life. The sum score of ESS can be
classified into three categories: normal, sleepy and
very sleepy.
Optimism. Patients’ optimism was assessed using the
Life Orientation Test-Revised (LOT-R) (23), which
consists of 10 questions: six items to measure optimism and four filler items. Among the six actual
items, three are worded positively for optimism and
the other three are worded negatively for pessimism.
The total score ranges from 0 to 24, with higher
scores indicating higher level of optimism.
Statistical analysis
For the category variables (anxiety, somatisation,
depression, stress and daytime sleepiness), the distributions of data for low/high pain intensity and no/
moderate-to-severe pain-related disability were
expressed as absolute numbers of patients for each
category of variables. For the continuous variable (optimism), the distribution of data was expressed as
mean (standard deviation). Mann–Whitney U-tests
were used to compare the mean ranking of different
categories of category (ordinal) variables between low
and high pain intensity and between no and moderate-to-severe pain-related disability. Independentsample t-tests were used to compare the means
between low and high pain intensity and between no
and moderate-to-severe pain-related disability for
continuous variable. Colinearity tests of the variables
were performed with Spearman’s rank correlation
tests. If the correlation coefficients between variables
were smaller than 09, the variables were thought to
have no colinearity and can be included in the regression analyses. Binary logistic regression analysis was
then used to evaluate the associations between pain
intensity or pain-related disability and psychological
factors. Firstly, univariate regression analyses were
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used to detect which independent variables were significantly associated with pain intensity or painrelated disability. Variables with a P value equal to or
below 010 were selected in the multiple regression
analyses. The multiple regression analyses (backward
selection procedures, P > 005 for removal) were used
to find out the best independent variables that can
predict pain intensity or pain-related disability. All
results were considered statistically significant at
P < 005.
All the statistics mentioned above were performed
using SPSS 21.0*.

Results
A total of 320 patients (250 females and 70 males)
met the inclusion criteria and were enrolled in the
study. The mean age of included patients was
432  146 years (females 434  145 and males
421  152).
As for CPI, 156 (488%) patients had low intensity
of TMD pain and 164 (513%) had high intensity of
TMD pain. The distributions of psychological and
socio-demographic factors for the two pain intensity
groups are presented in Table 1. Statistically significant differences between the low pain intensity group
and the high pain intensity group were found for
anxiety (U = 10 5760, P = 0003), somatisation
(U = 79175, P < 0001), depression (U = 93115,
P < 0001), stress (U = 97255, P < 0001) and optimism (t = 2275, P = 0024).
As for the pain-related disability, 236 (738%)
patients had no disability and 84 patients (262%)
had moderate-to-severe disability due to TMD pain.
The summary scores of psychological and socio-demographic factors based on pain-related disability are
presented in Table 1. Statistically significant differences between the two disability groups were found
for anxiety (U = 63270, P < 0001), somatisation
(U = 58100, P < 0001), depression (U = 55240,
P < 0001), stress (U = 70895, P < 0001) and optimism (t = 3024, P = 0003).
The correlation coefficients between variables were
all smaller than 09 (Table 2). Hence, all the variables
could be included for logistic regression analyses.

*IBM, New York, NY, USA

As for the CPI, in the univariate analyses, the direction of overall effect was the same for all included
independent variables, except optimism, gender and
age. That is, higher pain intensity tended to be associated with more severe anxiety, somatisation, depression, stress and daytime sleepiness but lower
optimism and younger age. Also, females were more
likely to have higher pain intensity than males. The
variables of anxiety, somatisation, depression, stress,
optimism and gender did not reach the 010 threshold
for significance and were included for multivariate
analyses (Table 3). In the multivariate analyses, the
results showed that only somatisation was included in
the final model as a significant predictor of pain
intensity (Table 3).
As for the pain-related disability, in the univariate
analyses, the direction of overall effect was the same
for all included independent variables, except optimism and age. That is, higher pain-related disability
tended to be associated with more severe anxiety,
somatisation, depression, stress and daytime sleepiness
but lower optimism. Also, males were more likely to
have higher pain-related disability than females and
age were not associated with pain-related disability.
The variables of anxiety, somatisation, depression,
stress, daytime sleepiness and optimism did not reach
the 010 threshold for significance (Table 4). In the
multivariate analyses, the results showed that only
depression was included in the final model as a significant predictor of pain-related disability (Table 4).

Discussion
In the present study, somatisation was the best predictor of pain intensity. Higher pain intensity was associated with more severe somatisation. Patients with low
somatisation, medium somatisation and high somatisation had 15, 37 and 95 times higher odds of suffering
high pain intensity relative to no somatisation. The
size, direction and significance of somatisation did not
change from univariate analyses to multivariate analyses. In the PHQ-15, physical symptoms include pain
such as headache and pain in stomach, back, chest,
arms, legs or joints as well as non-pain symptoms such
as feeling tired or having low energy or dizziness. The
reason why TMD patients with more severe somatisation are more likely to have higher intensity of
oro-facial pain may be due to chronic widespread musculoskeletal pain (CWMP) (24). The muscles, whether
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Table 1. Distributions of data of psychological and socio-demographic variables based on both pain intensity and pain-related disability (N = 320)
Pain intensity

Anxiety
No anxiety
Mild
Moderate
Severe
Somatisation
No somatisation
Low
Medium
High
Depression
No depression
Mild
Moderate
Moderate-to-severe
Severe
Stress
No stress
A little bit
Somewhat
Much
Very much
Daytime Sleepiness
Normal
Sleepy
Very sleepy
Optimism (mean  s.d.)
Gender
Female
Male
Age (mean  s.d.)

Pain-related disability

Number of
patients

Low intensity
(N = 156)

High intensity
(N = 164)

No disability
(N = 236)

Moderate-to-severe
disability (N = 84)

187
69
41
23

101
37
14
4

86
32
27
19

0003

155
54
19
8

32
15
22
15

<0001

64
115
88
53

44
69
33
10

20
46
55
43

<0001

57
97
57
25

7
18
31
28

<0001

156
93
37
21
13

91
49
11
3
2

65
44
26
18
11

<0001

134
74
15
9
4

22
19
22
12
9

<0001

37
155
61
41
26

21
90
25
15
5

16
65
36
26
21

<0001

31
123
48
25
9

6
32
13
16
17

<0001

197
34
5
1600  450

63
15
6
1424  479

0067

186
50
4317  1466

64
20
4308  1466

0617

P value

260
49
11
320

128
26
2
1613  442

132
23
9
1496  477

0600

250
70
320

115
41
4358  1540

135
29
4273  1391

0063

0024

0604

P value

0003

0963

Table 2. Correlation coefficients between variables
Anxiety
Somatisation
Depression
Stress
Daytime sleepiness
Optimism
Gender
Age

0453
0678
0684
0294
0417
0023
0015

Somatisation

0625
0453
0189
0237
0209
0024

Depression

0615
0303
0422
0073
0028

healthy or painful, have the capacity to produce symptoms. Evidence points towards a significant role of the
central nervous system (CNS), with central

Stress

0268
0366
0049
0046

Daytime sleepiness

0141
0041
0029

Optimism

0029
0038

Gender

0037

sensitisation as the presumed underlying mechanism
(25). Central sensitisation is defined as an amplification
of neural signalling within the CNS that elicits pain
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Table 3. Univariate and multivariate (backward selection, P > 005 for removal) logistic regression analyses of psychological variables
for characteristic pain intensity in temporomandibular disorders patients (N = 320)
Univariate analyses

Variables
Anxiety
No anxiety
Mild
Moderate
Severe
Somatisation
No somatisation
Low
Medium
High
Depression
No depression
Mild
Moderate
Moderate-to-severe
Severe
Stress
No stress
A little bit
Somewhat
Much
Very much
Daytime sleepiness
Normal
Sleepy
Very sleepy
Optimism
Gender
Female
Male
Age

B

Multivariate analyses

Standard Odds ratio
error (SE) (OR) (95% CI)

P value

B

Standard Odds ratio
error (SE) (OR) (95% CI)

P value

0004*
Reference
0016
0282
0818
0361
1719
0569
Reference
0383
0330
1299
0348
2247
0443

1016 (0584 1767)
2265 (1117 4592)
5578 (1828 17027)

0956
0023
0003
<0001*

Reference
1467 (0768 2801)
0246 0383
0330
3667 (1853 7255)
<0001 1299
0348
9460 (3973 22528) <0001 2247
0443
<0001*

Reference
0229
1197
2128
2041

0264
0395
0644
0786

1257
3309
8400
7700

(0750
(1527
(2376
(1651

2108)
7172)
29703)
35913)

0385
0002
0001
0009
0001*

Reference
0053
0637
0822
1707

0370
0422
0464
0598

0948
1890
2275
5512

(0459
(0827
(0916
(1707

1956)
4320)
5648)
17802)

0885
0131
0076
0004
0147

Reference
0153
0312
1473
0792
0056
0025

0858 (0465 1581)
4364 (0925 20587)
0946 (0901 0993)

0623
0063
0025*

Reference
0507
0274
0004
0008

0603 (0352 1031)
0996 (0981 1011)

0064
0603

<0001*
1467 (0768 2801)
0246
3667 (1853 7255) <0001
9460 (3973 22528) <0001

*Overall P value of the variable is <005.

hypersensitivity and can cause a spread of pain sensitivity across the peripheral nerve system (26). This spread
of pain is a normal and short-lived response of the nervous system in case of nociceptive input (25). However,
in some patients, this normally transient response
develops into a chronic state (25). In this situation, pain
usually becomes more widespread and may result in
CWMP. Pain hypersensitivity can cause heightened
responsiveness to quantitative sensory testing as well as
spontaneous clinical pain from deep tissues such as
muscles, joints and visceral organs (27). So, patients
with CWMP often present with multiple pain conditions including oro-facial pain (25). Genetic predisposition and psychological stressors are thought to

influence the development of central sensitisation (24,
25, 27–29). Also, some other possible reasons were
reported based on the previous literature. Firstly,
somatic symptoms could result from parafunctional
behaviours such as bruxism or nail-biting or other
behavioural changes such as sleep disturbance, and this
can in turn increase the risk of TMD, thus exacerbating
the symptoms of TMD including pain intensity (29).
Secondly, somatic symptoms can reflect underlying
physiological perturbation that might contribute
directly to the pathogenesis of TMD (29). Also, brain
imaging findings suggest that overlapping neural alterations may lead to somatisation and chronic pain states
(30). Additionally, persistent TMD pain may heighten
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Table 4. Univariate and multivariate (backward selection) logistic regression analyses of psychological variables for pain-related disability in temporomandibular disorders patients (N = 320)
Univariate analyses

Variables
Anxiety
No anxiety
Mild
Moderate
Severe
Somatisation
No somatisation
Low
Medium
High
Depression
No depression
Mild
Moderate
Moderate-to-severe
Severe
Stress
No stress
A little bit
Somewhat
Much
Very much
Daytime sleepiness
Normal
Sleepy
Very sleepy
Optimism
Gender
Female
Male
Age

B

Multivariate analyses

Standard Odds ratio (OR)
error
(95% CI)

P value

B

Standard Odds ratio
error
(OR) (95% CI)

P value

<0001*
Reference
0297
0351
1724
0368
2206
0479
Reference
0413
0476
1488
0458
2210
0486

1345 (0677 2675)
0397
5609 (2724 11548) <0001
9082 (3552 23219) <0001
<0001*
1511 (0595 3839)
0385
4429 (1803 10877) 0001
9120 (3519 23638) <0001
<0001*

Reference
0447
2190
2094
2618

0345
0406
0497
0643

1564
8933
8121
13705

(0795
(4029
(3064
(3883

3075)
0195
19807) <0001
21526) <0001
48369) <0001
<0001*

Reference
0296
0336
1196
2278

0488
0545
0549
0607

1344
1399
3307
9759

(0516
(0481
(1127
(2968

3499)
0545
4070)
0537
9699)
0029
32091) <0001
0080

Reference
0322
0342
1322
0623
0082
0028

1380 (0706 2697)
3752 (1108 12713)
0921 (0872 0973)

0347
0034
0003*

Reference
0151
0302
0000
0009

1162 (0644 2100)
1000 (0983 1017)

0618
0963

<0001*
Reference
0447
2190
2094
2618

0345
0406
0497
0643

1564
8933
8121
13705

(0795
(4029
(3064
(3883

3075)
0195
19807) <0001
21526) <0001
48369) <0001

*Overall P value of the variable is <005.

sensitivity to internal physical sensations and pain. A
biological sensitivity to somatic feelings could predispose a person to developing somatisation (31). Other
psychological factors, such as depression, anxiety or
stress, may also be associated with pain intensity based
on the previous literature, but the association was not
direct, because pain was not their major symptom. So,
it is not surprising that the association between pain
intensity and other psychological factors may be
weaker than that between pain intensity and somatisation.
Also, we found that depression was the best predictor of pain-related disability. Higher pain-related disability was associated with more severe depression.

Patients with mild depression, moderate depression,
moderate-to-severe depression and severe depression
had about a 16, 89, 81 and 137 times higher odds
of suffering moderate-to-severe pain-related intensity
relative to no depression. The size, direction and significance of depression did not change from univariate analyses to multivariate analyses. Depression is
defined as a state of low mood and aversion to activity which have a negative effect on a person‘s
thoughts, behaviour, feelings and sense of well-being
(32). Compared to other psychological factors, such as
anxiety, stress or sleep disorders, the most evident
characteristic of depression is that patients may lose
interest in all what happens around them and they
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may get no satisfaction from the activities that were
pleasurable before (33). It is reported that a patient
who suffers from more severe depression may become
increasingly disabled because of a reduction in activity
through low motivation and energy levels, thus leading to muscle deconditioning and stiffness (34). Also,
they may have problems concentrating or communicating and be always in a sad mood, a gloomy solitary
and apathetic attitude (33). So, it is not surprising
that patients with depression caused by chronic pain
may have difficulties in coping with daily activities
such as work, school or housework. Other psychological factors may be also associated with pain-related
disability, but the association may not be direct considering these psychological factors are less likely to
make patients lose the interest in daily life directly.
So, the association between pain-related disability and
other psychological factors may not be as large as that
between pain-related disability and depression.
In clinical practice, early biobehavioural intervention is thought to reduce the risk of patients developing persistent or chronic pain (35, 36). A psychosocial
disorder should be regarded a very important comorbid condition contributing to TMD onset and being
associated with TMD pain (29, 36). Hence, clinicians
should attach importance to the relationship between
pain intensity and somatisation and between painrelated disability and depression. If a patient has a
high TMD pain intensity or pain-related disability in
clinic, he/she has high possibility to suffer more severe somatisation or depression. So in this situation,
clinicians should assess the somatisation or depression
conditions of patients with high pain intensity or
pain-related disability in time. If the patients have
diagnosis of somatisation or depression, they should
be provided with multiple treatments including psychological support instead of only physical treatments.
One important limitation of the present study is its
cross-sectional design, which only allows for the evaluation of the associations between TMD pain and psychological factors rather than causal mechanisms
between TMD pain and psychological factors. Nevertheless, this type of approach may provide future
studies with relevant information on which variables
to focus in longitudinal studies for causality. Furthermore, Item 3 of the PHQ-15 includes pain in the
joints which may include pain from the temporomandibular joint. Consequently, there may have been
some overlap in outcomes of the PHQ15 and the CPI,

which may partly explain the association found
between somatisation and pain intensity and may
cause bias to the outcome. Besides, a small number of
events relative to a high number of potential predictors (i.e. the number of response categories without
the reference category for ordinal or nominal independent variables plus the number of continuous
independent variables) is a common limitation in
many studies. To obtain a reliable outcome, general
guidelines have been suggested for the minimum
number of events per variable (EPV). An EPV of 10 is
widely advocated for multivariable logistic regression
analyses to obtain a reliable outcome (37, 38). In the
present study, the number of response categories
without the reference category for ordinal or nominal
independent variables plus the number of continuous
variables included in the multivariate models of both
pain intensity and pain-related disability was 16.
Hence, 160 events for both models are recommended
in the present study. For the model of pain intensity,
the events of ‘high pain intensity’ were 164, which
meets the criteria. However, for the model of painrelated disability, the events of ‘moderate-to-severe
pain-related disability’ were 84, which is smaller than
the criteria. So, the sample size in the present study
may limit statistical power for parts of the analysis.
Moreover, in general, all these kinds of regression
modelling approaches carry a large burden of inflation
of their goodness of fit, so commonly there is over-fitting of the regression model on the data from which
it is derived. Nevertheless, this is how far we can get
in our centre for this with the data at hand, and we
would be neglecting important information contained
by this study if we would dismiss our study based on
a conservative approach to priori sample size assumptions.
For the future, more follow-up studies are needed
for exploration of the causal relationship between
psychological factors and TMD pain and the changes
in psychological functioning that accompany the
onset of TMD. Also, future researches are needed to
examine the role of these psychological variables in
the transition from acute to chronic pain in TMD
patients.
In a conclusion, from the psychological and sociodemographic factors included in the present study,
somatisation is the best predictor of pain intensity,
while depression is the best predictor of pain-related
disability in TMD patients.
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TMD PAIN AND PSYCHOLOGICAL FACTORS

Acknowledgments
The work was funded by China Scholarship Council
[http://www.csc.edu.cn/]. The funders had no role in
study design, data collection and analysis, decision to
publish or preparation of the manuscript. The authors
declare no potential conflict of interest with respect to
the authorship and/or publication of this article. The
authors have stated explicitly that there are no conflict of interest in connection with this article.

References
1. Tjakkes GH, Reinders JJ, Tenvergert EM, Stegenga B. TMD
pain: the effect on health related quality of life and the
influence of pain duration. Health Qual Life Outcomes.
2010;8:46.
2. Conti PC, Pinto-Fiamengui LM, Cunha CO, Conti AC. Orofacial pain and temporomandibular disorders: the impact on
oral health and quality of life. Braz Oral Res. 2012;26(Suppl.
1):120–123.
3. Miettinen O, Lahti S, Sipil€a K. Psychosocial aspects of temporomandibular disorders and oral health-related quality-oflife. Acta Odontol Scand. 2012;70:331–336.
4. Dworkin SF. Temporomandibular disorders: an evidencebased approach to diagnosis and treatment. Chicago (IL):
Quintessence publishing Co., Inc; 2006:203–228.
5. T€
urp JC, Schmutzer G, Br€ahler E, H€auser W. Prevalence of
self-reported jaw pain in Germany: two cross-sectional surveys of the general German population. Clin Oral Investig.
2016;20:1895–1901.
6. Shetty A, James L, Nagaraj T, Abraham M. Epidemiology of
orofacial pain: a retrospective study. J Adv Clin Res Insights.
2015;2:12–15.
7. Mobilio N, Casetta I, Cesnik E, Catapano S. Prevalence of
self-reported symptoms related to temporomandibular disorders in an Italian population. J Oral Rehabil. 2011;38:884–
890.
8. Visscher CM, Ligthart L, Schuller AA, Lobbezoo F, de Jongh
A, van Houtem CM et al. Comorbid disorders and sociodemographic variables in temporomandibular pain in the general Dutch population. J Oral Facial Pain Headache. 2015;
29:51–59.
9. Gatchel RJ, Peng YB, Fuchs PN. The biopsychosocial
approach to chronic pain: scientific advances and future
directions. Psychol Bull. 2007;133:581–624.
10. Suvinen TI, Reade PC, Kemppainen P, K€
on€
onen M, Dworkin SF. Review of aetiological concepts of temporomandibular pain disorders: towards a biopsychosocial model for
integration of physical disorder factors with psychological
and psychosocial illness factors. Eur J Pain. 2005;9:613–633.
11. Cain CK, Francis JM, Plone MA, Emerich DF, Lindner MD.
Pain-related disability and effects of chronic morphine
in the adjuvant-induced arthritis model of chronic pain.
Physiol Behav. 1997;62:199–205.

12. Kotiranta U, Suvinen T, Kauko T, Le Bell Y, Kemppainen P,
Suni J et al. Subtyping patients with temporomandibular
disorders in a primary health care setting on the basis of the
research diagnostic criteria for temporomandibular disorders
axis II pain-related disability: a step toward tailored treatment planning? J Oral Facial Pain Headache. 2015;29:126–
134.
13. Manfredini D, Winocur E, Ahlberg J, Guarda-Nardini L,
Lobbezoo F. Psychosocial impairment in temporomandibular
disorders patients. RDC/TMD axis II findings from a multicenter study. J Dent. 2010;38:765–772.
14. Ozdemir-Karatas M, Peker K, Balık A, Uysal O, Tuncer EB.
Identifying potential predictors of pain-related disability in
Turkish patients with chronic temporomandibular disorder
pain. J Headache Pain. 2013;14:17.
15. Manfredini D, Borella L, Favero L, Ferronato G, Guarda-Nardini L. Chronic pain severity and depression/somatization
levels in TMD patients. Int J Prosthodont. 2010;23:529–534.
16. Schiffman E, Ohrbach R, Truelove E, Look J, Anderson G,
Goulet JP et al. Diagnostic criteria for temporomandibular
disorders (DC/TMD) for clinical and research applications:
recommendations of the international RDC/TMD consortium network and orofacial pain special interest group. J
Oral Facial Pain Headache. 2014;28:6–27.
17. Von Korff M, Ormel J, Keefe FJ, Dworkin SF. Grading the
severity of chronic pain. Pain. 1992;50:133–149.
18. Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assessing generalized anxiety disorder. Arch Intern
Med. 2006;166:1092–1097.
19. Kroenke K, Spitzer RL, Williams JB. The PHQ-15: validity of
a new measure for evaluating the severity of somatic symptoms. Psychosom Med. 2002;64:258–266.
20. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of
a brief depression severity measure. J Gen Intern Med.
2001;16:606–613.
21. Van der Meulen MJ, Lobbezoo F, Aartman IHA, Naeije M.
Ethnic background as a factor in temporomandibular disorder complaints. J Orofac Pain. 2009;23:38–46.
22. Johns MW. Reliability and factor analysis of the Epworth
Sleepiness Scale. Sleep. 1992;15:376–381.
23. Scheier MF, Carver CS, Bridges MW. Distinguishing optimism from neuroticism (and trait anxiety, self-mastery, and
self-esteem): a reevaluation of the Life Orientation Test. J
Personal Soc Psychol. 1994;67:1063–1078.
24. Sluka KA, Clauw DJ. Neurobiology of fibromyalgia and
chronic widespread pain. Neuroscience. 2016;338:114–129.
25. Bliddal H, Danneskiold-Samsøe B. Chronic widespread pain
in the spectrum of rheumatological diseases. Best Pract Res
Clin Rheumatol. 2007;21:391–402.
26. Woolf CJ. Central sensitization: implications for the diagnosis and treatment of pain. Pain. 2011;152:S2–S15.
27. Maixner W, Diatchenko L, Dubner R, Fillingim RB, Greenspan JD, Knott C et al. Orofacial pain prospective evaluation
and risk assessment study-the OPPERA study. J Pain.
2011;12:T4–T11.
28. Smith SB, Mir E, Bair E, Slade GD, Dubner R, Fillingim RB
et al. Genetic variants associated with development of TMD

© 2016 The Authors. Journal of Oral Rehabilitation Published by John Wiley & Sons Ltd.

196

N . S U et al.

29.

30.

31.

32.

33.

34.

and its intermediate phenotypes: the genetic architecture of
TMD in the OPPERA prospective cohort study. J Pain.
2013;14:T91–T101.
Fillingim RB, Ohrbach R, Greenspan JD, Knott C, Diatchenko L, Dubner R et al. Psychological factors associated
with development of TMD: the OPPERA prospective cohort
study. J Pain. 2013;14:T75–T90.
Garcia-Campayo J, Fayed N, Serrano-Blanco A, Roca M.
Brain dysfunction behind functional symptoms: neuroimaging and somatoform, conversive, and dissociative disorders.
Curr Opin Psychiatry. 2009;22:224–231.
Katzer A, Oberfeld D, Hiller W, Gerlach AL, Witthoft M. Tactile perceptual processes and their relationship to somatoform
disorders. J Abnorm Psychol. 2012;121:530–543.
American Psychiatric Association. Diagnostic and statistical
manual of mental disorders, 5th edition (DSM-5). Arlington
County (VA): American Psychiatric Association; 2013.
Monteleone F, Caputo M, Tecce MF, Capasso A. Duloxetine
in the treatment of depression: an overview. Cent Nerv Syst
Agents Med Chem. 2011;11:174–183.
Naughton F, Ashworth P, Skevington SM. Does sleep quality predict pain-related disability in chronic pain patients?
The mediating roles of depression and pain severity. Pain.
2007;127:243–252.

35. Hasenbring M, Hallner D, Klasen B. Psychological mechanisms in the transition from acute to chronic pain: overview
underrated? Schmerz. 2001;15:442–447.
36. Hallner D, Hasenbring M. Classification of psychosocial risk
factors (yellow flags) for the development of chronic low
back and leg pain using artificial neural network. Neurosci
Lett. 2004;361:151–154.
37. Ogundimu EO, Altman DG, Collins GS. Adequate sample
size for developing prediction models is not simply
related to events per variable. J Clin Epidemiol. 2016;76:
175–182.
38. Peduzzi P, Concato J, Kemper E, Holford TR, Feinstein AR.
A simulation study of the number of events per variable in
logistic regression analysis. J Clin Epidemiol. 1996;49:1373–
1379.
Correspondence: Naichuan Su, State Key Laboratory of Oral Disease,
West China Hospital of Stomatology, Sichuan University, Chengdu,
610000 China; Department of Social Dentistry, Academic Center for
Dentistry Amsterdam (ACTA), University of Amsterdam and VU
University Amsterdam, Amsterdam 1081LA, The Netherlands.
E-mails: naichuansu@hotmail.com; n.su@acta.nl

© 2016 The Authors. Journal of Oral Rehabilitation Published by John Wiley & Sons Ltd.

