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Abstract: Background: Personality traits and general health complaints may influence the course of and treatment of
chronic pain. However, only few studies compare more than one or two personality characteristics in chronic pain patients
and healthy controls. This study compares the comprehensive non-pathological personality structure of female patients
with temporomandibular disorders (TMD) and pain-free controls. Moreover, this study controls for the influence of Neu-
roticism, self-presentation bias, and acute pain sensitivity on the subjective report of general health complaints.

Methods: Twenty-five TMD patients were compared to 25 matched controls on personality traits (NEO Personality Inven-
tory-Revised; NEO-PI-R), self-presentation bias (Social Desirability Scale; SDS), psychological distress (Symptom
Checklist 90-Revised; SCL-90-R), and general somatic complaints. Experimental pain sensitivity was assessed by electro-
cutaneous and pressure pain stimulation.

Results: Compared to the controls, Extraversion and Openness were lower in the TMD group, and the TMD patients ex-
hibited higher levels of psychological and musculoskeletal complaints also when Neuroticism, self-presentation bias, and
acute pain sensitivity were held constant.

Conclusions: Low levels of Extraversion and Openness may dispose TMD patients to isolation and negative thought pat-
terns. The elevated levels of psychological distress and general musculoskeletal pain in the TMD group add to previous

reports of TMD as a complex condition also involving structures and processes outside of the orofacial region.
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INTRODUCTION

Temporomandibular disorders (TMD) comprise a
category of complaints of pain and/or mobility dysfunction
of the masticatory structures [1]. TMD are assumed to
involve changes in endogenous regulatory pain pathways,
resulting in maladaptive emotional, physiological and
neuroendocrine responses to physical and psychological
stressors [2, 3].

The influence of psychological problems and distress in
the development and maintenance of several chronic pain
conditions is well known [4]. Personality traits, i.e., non-
pathological, stable psychological characteristics, may also
affect chronic pain conditions [5]. For example, personality
traits may influence fear and catastrophizing, which may
increase the threat value of pain and in turn amplify pain
signals and psychological distress [6, 7]. Moreover,
personality traits may determine choices of coping strategies
[8] that in turn may affect long-term outcomes and disability

[5].
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There is evidence of personality traits, most notably Neu-
roticism (N), influencing suffering and coping in established
chronic pain [5, 9]. N denotes a tendency to experience anxi-
ety, depression, and irritability, although this trait also con-
sists of aspects not necessarily affiliated with the concept of
distress, e.g., impulsivity and self-awareness [8].

There is little research on the relationship between per-
sonality traits and TMD. Some of the studies in this field
have employed the Minnesota Multiphasic Personality In-
ventory (MMPI) [10, 11], an inventory that primarily is de-
signed to diagnose personality disturbances [8, 12]. Al-
though one may argue that the distinction between high lev-
els of N and pathological distress may be blurred, in one of
the very few studies that have assessed non-pathological
personality traits, Southwell et al. [13] found that TMD pa-
tients scored significantly higher on N and lower on Extra-
version (E) than did the healthy controls. A weakness of that
study, as well as of other studies of personality traits in other
chronic pain groups [14, 15], is that assessment is limited to
only one or two personality traits.

In healthy individuals, several other personality traits
seem relevant for health behaviours that may influence both
the susceptibility to acute illnesses and the maintenance of
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chronic disorders. High levels of Agreeableness (A) and
Conscientiousness (C) are related to consumption of healthy
food and tobacco avoidance [16, 17]. In addition, Openness
(O) may predict the willingness to take part in risky behav-
iours, e.g., drug use [16].

The traits N, E, O, A, and C constitute the Five-Factor
Model (FFM) of personality [8]. A study of how a number of
circumscribed traits (e.g., Optimism and Locus of Control)
often assessed in health-related research but unrelated to
larger theoretical frameworks of personality may converge
with the broader domains of the FFM, provides evidence that
many of the isolated constructs may tap the traits of the FFM
[18]. Hence, the employment of the FFM as a unifying frame
of reference in order to arrive at a fuller picture of a pain
patient’s psychological make-up and coping resources seems
justified. To our knowledge, comprehensive assessments of
personality traits have not been obtained in TMD patients,
despite the relevance of personality traits for coping and ad-
herence to treatment regimes in chronic pain patients [5, 9].

Elevated levels of psychological distress, e.g., anxiety
and depression, are common in TMD groups [19, 20]. The
presence of psychological distress, i.e., depression, anxiety,
and somatization [21, 22] has been related to persistent or
recurrent symptoms and lack of treatment effects in estab-
lished TMD. Moreover, psychological distress and poor cop-
ing styles may predict the transition from acute to chronic
TMD [23]. On the other hand, early intervention with bio-
feedback training and cognitive-behavioural counseling of
acute TMD patients with elevated levels of emotional dis-
tress seems to reduce pain levels and psychological symp-
toms as well as improving coping strategies [24].

Many orofacial pain patients report pain from anatomical
sites other than the orofacial region as well as symptoms like
fatigue and dizziness [25, 26]. Such complaints may reduce
the likelihood of a favourable treatment outcome for TMD
[27]. A recent longitudinal study revealed that while 30 % of
all TMD patients were in remission five years after receiving
treatment at a TMD clinic, the patients presenting with wide-
spread musculoskeletal pain at baseline (36 %), were recur-
rent cases with no significant reduction of TMD symptoms
[22]. Another longitudinal study demonstrated a remission
rate of 46 % after five years while high levels of anxiety,
depression, and somatization at baseline predicted recurrence
of TMD, regardless of large individual variations in baseline
pain severity [21]. Hence, screening for pain outside of the
orofacial region as well as psychological distress clearly
seems valuable with respect to the estimation of illness pro-
gression and treatment effects.

Health complaint report may be influenced by personality
traits [5]. Both N and a related concept, Negative Affectivity
(NA), are associated with physical complaints and symp-
toms, although there is little evidence of objective signs of
illness in individuals high in N or NA [5, 28, 29]. Moreover,
studies of self-presentation bias, assessed by the Social De-
sirability Scale [30], indicate that in both pain-free individu-
als [31] and chronic pain groups [32] high levels of Social
Desirability is associated with low levels of pain complaints.
It is assumed that individuals displaying self-presentation
bias may tend to suffer in silence as to appear stronger or
more robust than others. Hence, the impact of N and Social
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Desirability should be controlled for in studies of self-
reported health complaints.

Moreover, one’s present pain level is likely to affect ret-
rospective symptom report, in that a high current pain level
may generate an overestimation of previous or current com-
plaints [33]. Moreover, information of general health vari-
ables is typically obtained in close proximity to acute pain
stimulation in experimental studies, risking carry-over ef-
fects from experimental to clinical pain. To our knowledge,
this possibility of confounding relationship has not previ-
ously been addressed in studies of subjective health com-
plaints in chronic pain patients. Therefore, a statistical con-
trol for the possible influence of experimental pain sensitiv-
ity on subjective health complaints is included in this study.

The aim of the present study was to determine the
personality structure and pattern of psychological and
somatic health complaints in TMD, in order to further the
understanding of factors that may contribute to the
development, maintenance, and treatment of this disorder.

Specifically, the aims were to investigate whether: 1) the
five personality traits of the FFM differ in TMD patients and
controls, and 2) when controlling for Neuroticism, self-
presentation bias, and pain sensitivity, TMD patients differ
from controls in terms of psychological and general somatic
complaints.

MATERIALS AND METHODOLOGY
Subjects

The TMD patients were 28 females recruited from the
outpatient clinic of the Dental Faculty, University of Oslo (n
= 19) and from one advertisement in an Oslo newspaper (n =
9). All patients, including those who were recruited through
the newspaper ad, underwent a structured clinical examina-
tion based on the Research Diagnostic Criteria for TMD
(RDC-TMD) [1] by the Dental Faculty research physio-
therapist, who was calibrated according to the RDC-TMD.
Inclusion criteria were a diagnosis of TMD and age between
20 and 50. Exclusion criteria (self-reported) were other
chronic illnesses than TMD (e.g., rheumatic, vascular, or
psychiatric disorders), pregnancy, and inability to understand
spoken and written Norwegian. Exclusion criteria (self-
reported) specifically targeting other orofacial-related ill-
nesses than TMD were rheumatoid arthritis, temporal arteri-
tis, trigeminal neuralgia, parotitis, and sinusitis. The clinical
examination and the responses to the questionnaires de-
scribed below revealed no significant differences in years of
TMD symptoms, duration of symptoms, personality traits,
and general health complaints for between the two TMD
samples (all ps >.05).

Fifty-seven healthy women were recruited among gradu-
ate students of and from the central administration of the
University of Oslo, and among employers at an agency pro-
viding secretarial substitutes. Exclusion criteria (self-
reported) were pregnancy, chronic physical and mental ill-
nesses, daily use of medication apart from oral contracep-
tion, and inability to understand spoken and written Norwe-
gian.

From these samples, 25 TMD patients were matched for
age (+- 6 years), level of education, smoking, and exercise
with 25 healthy controls (Table 1). Diagnostic findings
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Table 1. Demographic Characteristics of the Participants

Mohn et al.

TMD (n=25) Controls (n=25)
Age 35.2 (SD 11.9, range 20-55 years) 33.9 (SD 11.1, range 20-
51) years
Body Mass Index 23.1 (SD 3.8, range 16.5-29.9) 21.8 (SD 2.9, range 18.2-
28.6)
Regular physical exercise 68.0 % 80.0 %
College level education 64.0 % 64.0 %
Grade school only 16.0 % 12.0%
Working full time (>37.5 hours/week) 56.0 % 48.0 %
Working part time 16.0 % 12.0%
Currently studying 20.0 % 44.0 %
Currently on sick leave 9.0 % None
Disabled None None
Married / cohabiting 48.0 % 44.0 %
Divorced 12.0% 12.0%

Years of TMD diagnosis

8.35 (SD 7.3, range 2-30) years -

Subgroup of TMD:

Arthralgia, arthrosis 13.0% -
Myalgia 52.2 % -
Arthralgia + myalgia 34.8% -
Disc displacement None -

Unassisted opening (mm)

43.6 (SD 7.9, range 29-65) -

Number of painful craniofacial muscle sites

10.5 (SD 4.3, range 2-18) -

Subjective complaints of TMD symptoms:

Insignificantly troubled 4.8 % -
Slightly troubled None -
Moderately troubled 33.3% -
Significantly troubled 42.9 % -
Seriously troubled 19.0 % -
Oral splints / implants 15.0 % -

Age, Body Mass Index, Years of TMD diagnosis, Unassisted opening, and Number of painful craniofacial muscle sites in mean. N=50.

according to the RDC-TMD [1], e.g., diagnostic subgroups,
number of craniofacial muscles painful to palpation, are
listed in Table 1.

The subjects were required to refrain from vigorous
physical activity, drinking tea or coffee, smoking, and
having large meals during the last 4 hours before the
experiment. Alcohol was not allowed the last 12 hours
before the experiment. AIll subjects received written
information of the study, all signed an informed consent

before the experiment, and were informed that they were free
to withdraw any time. The study was conducted according to
the Helsinki Declaration, and approved by the regional
Medical Ethics Committee. All the subjects received NOK
500 (approximately USD 75, April 2007) for their
participation.

Instruments and Laboratory

The present study was part of a larger project on
psychological and physiological factors in TMD, which
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included a psychophysiological experiment [34]. All the
subjects first went through the psychophysiological
experiment where mean arterial pressure, heart rate, skin
blood flux, and electromyography were recorded while the
subjects performed various cognitive tasks, lasting 2.5 hours.
These data fall outside of the aim and scope of the present
paper and will not be reported here.

At the beginning of the experiment, two assessments of
electrocutaneous and pressure pain sensitivity were made.
These two assessments were averaged and subjected to
analyses for the present study. Briefly, the back of the
participants’ left hand was given electrocutaneous
stimulation, and pressure algometry was performed on the
right m. masseter and the sternum. The participants were
asked to report the sensory threshold (when they first noticed
the stimulation), the pain threshold (when the stimulation felt
painful), and to press a hand-held button when they reached
their level of tolerance (when they did stand further increases
in stimulation). For detailed information on the pain testing
procedure, see Mohn et al. [35].

SELF-REPORT INSTRUMENTS

After the experiment, all
questionnaires as described below.

The NEO Personality Inventory — Revised (NEO-PI-R)
[8, 36] consisting of 240 items, assesses five broad personal-
ity domains or factors. Each of the five traits consists of six
subscales, or facets (Table 2).

The Social Desirability scale (SDS) [30, 37], consisting
of 33 items, assesses self-presentation bias.

The Symptom Checklist 90-R (SCL-90-R) [38, 39]
assesses emotional distress symptoms during the week
preceding the investigation. The global score (Global
Severity Index, GSI), based on 90 items, is the subject’s
mean score of the instrument.

The Health Complaint Report (HCR), designed at the
Norwegian National Institute of Occupational Health for use
in working populations, assesses general health complaints
[40]. It measures intensity and duration of musculoskeletal
pain (12 items), gastrointestinal symptoms (6 items),
psychological distress (5 items), allergy (3 items), and upper
airway infection (2 items) during the past 14 days. For
intensity of symptoms, responses are made on a four-point
Likert scale ranging from “not troubled at all” to "very
troubled”. For duration of symptoms, responses are made on
a three-point Likert scale ranging from “1-5 days” to 11-14
days”. A complaint-severity score for each of the health
complaints was computed by multiplying the intensity score
by the duration score. Moreover, indices based on the mean
severity scores multiplied with the mean duration scores of
the musculoskeletal symptoms (MSI), gastrointestinal
symptoms (GI), allergic complaints (Al), and upper airway
infection complaints (UAII) were computed (score range 0-
9).

STATISTICS

The statistical procedures were performed using SPSS,

release 16 (SPSS Inc., Chicago, IL, USA). Preliminary

analyses of the sample distributions included determination
of kurtosis, skewness, and outliers. For some of the vari-

the subjects filled in
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ables, 1-3 outliers (i.e., individuals scoring 3 SD above or
below the mean score) were identified. Scatter plots were
visually inspected in order to detect bivariate outliers. If pre-
sent, the outliers were excluded from the analyses. The num-
ber of subjects included is specified in each table of results.

Group differences were analyzed by way of independent
samples t-tests. Cohen’s d’s were calculated to describe ef-
fect sizes.

If there were significant group differences in personality
traits, group differences in the facets of the relevant traits
were analyzed with t-tests in order to obtain more detailed
information on the personality differences.

Statistical control of the effect of N and Social
Desirability on the report of general health complaints was
done by a series of regression analyses run with a
psychological or somatic health complaint as the dependent
variable, diagnosis as the study variable, and N and Social
Desirability as control variables.

Statistical control of the effect of pain sensitivity on the
report of general health complaints was done by a series of
regression analyses run with a psychological or somatic
health complaint as the dependent variable, diagnosis as the
study variable, and experimental pain sensitivity as the con-
trol variable.

In order to study the relationship between N and severity
of TMD pain, duration of TMD symptoms, and number of
painful craniofacial muscle sites (Table 1) in the TMD
group, Pearson’s correlation analyses were performed.

The significance level was set at .05 for this hypothesis-
generating study.

RESULTS
Personality Traits and TMD

The mean scores of the five traits of the NEO-PI-R of the
control group were on the middle level, according to the
Norwegian norms of this inventory [36]. The TMD patients
reported significantly lower levels of E and O compared to
the control group (Table 2). These two scores were on the
low level, according to the Norwegian norms. Relative to the
control group, at the facet level of these traits, the TMD
group exhibited significantly lower levels of four of the
facets of E and three of the facets of O (Table 2).

Pain Sensitivity in TMD

There were no statistically significant group differences
in experimental pain sensitivity. These results are discussed
elsewhere [35].

Subjective Health Complaints and TMD

The mean scores of the SCL-90-R of the control group
were comparable to the

Norwegian norms [39]. Most of the psychological com-
plaints (Table 3) were elevated in the TMD group. Three
scales (Somatization, Obsession-Compulsivity, and Depres-
sion) were elevated above 1, which is characteristic of psy-
chiatric patients [38]. Moreover, the musculoskeletal pain
complaint index was higher in the TMD group as contrasted
with the control group (Table 4). This was primarily due to
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Table2. Personality Traits (NEO-PI-R and Social Desirability Scale) in TMD Patients and Healthy Controls
TMD Controls T d
Personality trait Mean (SD) Mean (SD)
Neuroticism 101.4 (26.5) 88.8 (22.4) -1.82 ns 0.51
Extraversion 104.4 (19.7) 119.9 (16.5) 3.02 ** -1.11
E-Warmth 20.9 (3.4) 23.2 (4.1) 2.12*
E-Gregariousness 18.9 (6.5) 23.0 (4.6) 255*
E-Activity 16.9 (4.2) 19.8 (3.6) 2.64*
E-Positive emotions 19.4 (5.0) 22.8 (5.6) 230*
Openness 109.4 (16.0) 123.2 (14.8) 3.16 ** -0.90
O-Feelings 20.0 (3.6) 22.7 (5.0) 2.27*
O-ldeas 15.1 (5.7) 19.2 (3.9) 3.01 **
0-Values 20.6 (3.9) 22.9 (3.4) 221*
Agreeableness 121.4 (14.0) 126.2 (15.9) 1.14 ns -0.32
Conscientiousness 111.4 (16.1) 111.1 (21.6) -0.10 ns 0.02
Social Desirability 23.4 (2.6) 24.2 (3.4) 0.87 ns -0.26

T = significance test of group differences. ** p <.01, * p < .05, ns = non significant (2-tailed). d = Cohen’s d, effect size assessment of group differences. N = 50.

the group differences in headache, neck pain, shoulder pain,
upper and lower back pain, and leg pain.

Although there was no statistically significant group dif-
ference in N, this personality trait was entered in the regres-
sion analyses due to the moderate effect size of this differ-
ence (d = .51). The regression analyses described in the Sta-
tistics section generated essentially the same results as de-
picted in Tables 3 and 4: When N and Social Desirability
were controlled for, diagnosis was confirmed as the main
predictor variable for Somatization, Obsession, Depression,
Anxiety, Hostility, and the GSI (Fs for the total model >
2.99, p < .05, Bs for diagnostic group > .38, Ts for diagnostic
group > 2.40, p < .05). When experimental pain sensitivity
was controlled for, diagnosis was confirmed as the main pre-
dictor variable for Somatization, Obsession, Depression,
Anxiety, Hostility, and the GSI (Fs for the total model >
3.65, p < .05, Bs for diagnostic group > .29, Ts for diagnostic
group >2.09, p <.05).

When N and Social Desirability were controlled for, di-
agnosis was confirmed as the main predictor variable for
MSI (F for the total model = 8.44, p < .001, B for diagnostic
group = .62, T for diagnostic group = 4.62, p < .001) and Al
(F for the total model = 2.87, p < .05, B for diagnostic group
= .42, T for diagnostic group = 2.83, p < .01). When experi-
mental pain sensitivity was controlled for, diagnosis was
confirmed as the main predictor variable for MSI and Al (Fs
for the total model > 4.20, p < .05, Bs for diagnostic group >
.35, Ts for diagnostic group > 2.61, p <.05).

The correlation analyses of N and clinical characteristics
of TMD described in the Statistics section generated no sta-
tistically significant associations (data not shown).

DISCUSSION

To our knowledge, this study is the first to provide a
comprehensive personality assessment of TMD patients and
statistical control for the effect of Neuroticism (N), self-
presentation bias, and acute pain sensitivity on the reporting
of general health complaints.

The current TMD patients exhibited a lower level of Ex-
traversion (E) and Openness (O). Previous studies of person-
ality traits in chronic pain patients have mainly concentrated
on N and ignored other traits [5], risking loss of information
relevant for the understanding of the patients’ adjustment to
pain and therapy.

Nitch & Boone [9] demonstrated that personality traits
may influence coping with established chronic pain. Their
findings suggest that lack of extraversion or sociability (low
E) may increase the risk of loneliness and isolation. E is not
assumed to be as strongly related to suffering as N is, al-
though the protective role of E has been acknowledged; high
levels of E, i.e., increased sociability, may take on a protec-
tive role for at least two reasons: socially active individuals
are provided with frequent distractions from pain, and the
social support these people receive may decrease pain-
related stress levels [41]. In addition, experimental pain sen-
sitivity data suggest that high E is associated with pain ex-
pression and the communication of discomfort [41]. The
clinical implication is that high E individuals may receive
treatment relatively fast due to their rapid communication of
pain, as well as having ample opportunities for social and
emotional support. The results of the analyses of group dif-
ferences in facets of E show that E-Warmth, E-
Gregariousness, E-Activity, and E- Positive emotions were
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Table 3. Psychological Health Complaints (SCL-90-R) in TMD Patients and Healthy Controls
TMD Controls T d
Complaint Mean (SD) Mean (SD)

Somatization 1.4 (0.7) 0.4 (0.4) -6.10 *** 1.75
Obsession-compulsivity 1.3(0.8) 0.6 (0.6) -3.28 ** 0.99
Interpersonal sensitivity 0.9 (0.6) 0.5 (0.6) -2.33* 0.67

Depression 1.2(0.9) 0.5 (0.5) -3.55 *** 0.96

Anxiety 0.7 (0.5) 0.3(0.4) 3.27** 0.88

Angry hostility 0.5 (0.6) 0.2(0.2) 2.72% 0.67
Phobia 0.2 (0.3) 0.1(0.3) -1.41 ns 0.33

Paranoid ideation 0.6 (0.4) 0.4 (0.5) -0.87 ns 0.44
Psychoticism 0.3(0.3) 0.3(0.3) 0.02 ns 0.00
General Severity Index (GSI) 0.8 (0.5) 0.4 (0.4) -2.82 ** 0.88

T = significance test of group differences. *** p <.001, ** p <.01, * p <.05, ns = non significant (2-tailed). d = Cohen’s d, effect size assessment of group differences. N = 50.

significantly lower in the TMD group. This points in the
direction of TMD patients being at risk for loneliness and
lack of social support.

Low levels of O may result in maladaptive coping pat-
terns due to a relative lack of creativity [9]. Indeed, Miller
[42] proposes that O is one of the most important factors
regarding outcome of treatment for psychological distur-
bances due to low O being correlated with constricted affect
and proneness to be stuck in negative patterns of thought.
These suggestions seem to fit with our findings: Compared
to the control group, the present TMD group scored signifi-
cantly in O-Feelings, O-ldeas, and O-Values. Moreover,
Phillips and Gatchel [41] speculate that low O in combina-
tion with low E may offer particular difficulties in terms of
reduced ability to recognize and communicate emotions.
However, it must be noted that none of the personality traits
reached alarmingly low levels according to the Norwegian
norms [36]. Therefore, we have no reason to assume that the
present TMD group is characterized by abnormal personality
traits.

Traditionally, personality traits have been assumed to
influence the development and maintenance of pain [5].
However, the consequences of chronic pain or illness, e.g.,
physical limitations, economical difficulties, and social isola-
tion, may generate considerable suffering and affect those
aspects of personality that are most strongly related to psy-
chological distress e.g., depressive tendencies, anxiety and
worry, hostility, and introversion. Hence, it is not inconceiv-
able that personality changes may occur due to enduring pain
conditions, although personality traits as conceptualised by
the FFM seem remarkably robust in the face of challenges to
health and lifestyle [8].

In accordance with previous research, we observed
higher levels of psychological distress [19, 20, 26, 27] and
musculoskeletal pain [25, 26] in the TMD group relative to
the control group. Importantly, these differences were main-

tained after having statistically controlled for N, self-
presentation bias, and pain sensitivity. We are aware of no
other study with this type of control for these variables,
which have been reported to influence symptom disclosure
in healthy individuals [5, 28, 29]. Thus, the present study has
placed previous findings of elevated scores of general health
complaints in TMD patients on a more secure footing, indi-
cating that personality traits and pain sensitivity do not seem
to have a large influence on self-reported symptoms in this
chronic pain group. However, the relatively low sample size
did not allow for statistical control for other personality traits
than N. Future studies should aim to explore the possible
role for the other four FFM-traits in subjective symptom
report.

The direction of causality between psychological distress
and TMD is not determined. Symptoms of psychological
disorders, most notably depression, may be a natural conse-
quence of having a chronic pain condition, and there is evi-
dence that a reduction of TMD symptoms is followed by
reduced levels of emotional distress [22, 43]. On the other
hand, depression has been identified as a predictor for first
onset of TMD pain [44], chest pain, and headache [45].
Moreover, affective and nociceptive pathways coincide ana-
tomically, and the neurotransmittors serotonin and norepi-
nephrine are involved in nociception as well as depression
and anxiety [46]. It has been suggested that at least in some
groups of chronic pain patients a trait of susceptibility to
both pain and psychological symptoms may exist [47], per-
haps due to an imbalance of the neurotransmitters involved
in both conditions [46].

The comorbidity of psychological distress and pain, in
addition to the lack of organic abnormalities in many muscu-
loskeletal pain disorders, have generated suggestions that
chronic pain conditions may be masked psychiatric disor-
ders, with patients reporting somatic complaints instead of
psychological distress to avoid an assumed social stigma of
mental instability. The TMD patients in the present study
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Table4. Somatic Health Complaints (HCR) in TMD Patients and Healthy Controls
TMD Controls T d
Complaint Mean (SD) Mean (SD)
Musculoskeletal Index (MSI) 0.3(0.3) 0.1(0.1) -3.46 ** 0.89
Headache 1.8 (0.9) 0.8 (0.7) -4.23 %% 1.24
Neck pain 1.9 (1.0 0.6 (0.7) -4.93 *** 1.51
Pain in left shoulder 0.9(1.2) 0.2 (0.4) -3.14 ** 0.78
Pain in right shoulder 0.9(1.1) 0.3(0.4) -2.55* 0.72
Pain in leftarm 0.2 (0.6) 0.1(0.4) -1.00 ns 0.20
Pain in right arm 0.4 (0.7) 0.1(0.3) -215* 0.56
Pain in left wrist 0.1(0.2) 0.1(0.2) -0.12 ns 0.00
Pain in right wrist 0.2 (0.6) 0.1(0.3) -0.62 ns 0.21
Pain in upper back 1.2 (1.0) 0.2 (0.4) -4.65 *** 131
Pain in lower back 1.3(0.9) 0.5 (0.6) -3.36 ** 1.05
Pain in chest 0.3(0.4) 0.0 (0.0) 2.75* 1.06
Pain in legs 0.8 (0.9) 0.1(0.3) -3.69 *** 1.04
Gastrointestinal Index (GlI) 0.1(0.1) 0.1(0.1) -1.10 ns 0.00
Allergy Index (Al) 0.3(0.5) 0.1(0.1) -2.08 ns 0.55
Upper Airway Infection Index (UAII) 0.1(0.1) 0.1(0.1) 0.20 ns 0.00

T = significance test of group differences. *** p <.001, ** p <.01, * p <.05, ns = non significant (2-tailed). d = Cohen’s d, effect size assessment of group differences. N = 48-50.

reported elevated levels of somatic complaints, which may
indicate the presence of somatization processes. Somatiza-
tion processes denote the tendency to communicate emo-
tional and social distress through physical symptoms [48].
Previous studies have found somatization processes to be
predictive of chronic widespread pain [49] in addition to
being predictive of poor treatment outcome in established
TMD [21, 22]. On the other hand, somatization may occur
secondary to chronic pain. As the pain problem progresses,
an understandable response may be an increased focus on
bodily processes and symptoms [5], even in individuals with
low pre-pain levels of somatization or other psychological
distress. Although no conclusions regarding causal direction
can be made, it must be noted that there was a significant
relationship between duration of TMD symptoms and soma-
tization in the present study. The ultimate consequence may
be a negative feedback-loop where chronic pain and negative
affect interact in a circular manner.

Compared to the pain-free controls, the TMD patients of
the present study reported significantly higher levels of
headache and pain in the neck, back, and legs. There were,
however, considerable inter-individual variations in the
TMD group as evidenced by the large standard deviations of
the analyses. Possibly, some groups of TMD patients are
more troubled by generalised pain than the others.

The natural issue arising at this point is the relationship
between TMD and fibromyalgia syndrome (FMS), a diag-

nostic entity sharing some of the symptoms of TMD, e.g.,
widespread pain, fatigue, sleep disturbances, and psycho-
logical distress. One study has found that general muscu-
loskeletal pain predates orofacial pain and concluded that
TMD may simply be a characteristic of late-stage FMS [50].
Despite these similarities, there seems to be important differ-
ences between these illnesses, as Dao et al. [51] have found
that a sizeable minority (21%) of TMD patients had orofacial
pain for up to 15 years without general body pain. Moreover,
FMS seems to be characterized by more severe pain and
higher levels of psychological distress [51, 52]. In addition,
the prevalence of TMD does not seem to increase with age
the way FMS does [51, 52]. Possibly, TMD and FMS oc-
cupy different ends of a continuous spectrum of chronic
musculoskeletal pain resulting from similar, as of yet un-
known, pathogenic factors.

Likewise, the relationship of TMD to chronic tension-
type headache (CTTH) is difficult to entangle. Based on the
significant group differences in self-reported headache, at
least some of our patients may have been candidates for the
CTTH diagnosis. The causal direction between CTTH (i.e.,
idiopathic headache in more than 15 days pr. month for more
than 3 months) [53] and orofacial pain has not been deter-
mined [54]. Moreover, both facial pain and headache may be
symptoms of a common musculoskeletal pain disorder, e.g.,
FMS [55]. These relations await further elucidation.
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A limitation of the present study is the relatively low
number of subjects. As the differences in personality traits
and health complaints between the TMD group and the con-
trol group were significant, the sample sizes did not seem
relevant for these comparisons. However, the sample sizes
did not permit the statistical division of the TMD patients
into sub-groups regarding a primary myalgic or a primary
arthralgic origin of their symptoms. Research on psychologi-
cal differences between subgroups of TMD patients has gen-
erated equivocal results. Some studies have found that the
myalgic subgroup tend to report higher levels of psychologi-
cal and somatic distress than the other subgroups, also when
controlling for differences in pain level [20, 56]. However,
others [57] have not observed such differences. Moreover, it
generally seems difficult to allocate TMD patients into only
one subgroup, as a combination of myalgic and arthralgic
symptoms seems to be the norm for most of these patients
[22, 58].

Relatedly, the present study did not include TMD pa-
tients with disc displacement. This condition is characterized
by the disc of the temporomandibular joint being displaced
from its position between the condyle and the eminence [1].
This subgroup consitute a substantial proportion of TMD
patient populations [59], and the present findings may not
generalize to this subgroup.

Second, the present TMD sample was drawn from both a
tertiary clinic and the population. Psychological differences
between clinical and community samples of chronic pain
patients have been described, in that clinical samples may
report higher levels of pain severity and suffering [21].
However, there were no significant group differences be-
tween the clinical and the population samples. Importantly,
there were no differences in years of suffering from TMD or
subjective level of suffering. Possibly, we recruited a rela-
tively severely troubled community sample, and our pooling
of the two samples into one TMD group seems justified.
However, the population sample was small (n = 9), and it is
not inconceivable that larger samples would generate signifi-
cant group differences.

Third, the participants in the present study were all fe-
male. TMD not only seems to be more prevalent in women
[60], it has also been reported that female TMD sufferers
report more psychological distress and physical symptoms
compared to male TMD patients [61]. The current results
may not generalize to the male TMD population.

Fourth, the participants in the control group did not un-
dergo a clinical examination to ascertain their status as free
of TMD symptoms. Pain from and reduced mobility of the
jaw region often occur in the general population [1], and it is
possible that some of the members of the control group may
have experienced such symptoms without fulfilling all the
criteria for a TMD diagnosis. In such cases, the healthy,
pain-free status of the individuals could be questioned. It is a
limitation of the present study that the selection of partici-
pants for the control group relied on a self-reported lack of
illness.

CONCLUSION

Low levels of Extraversion and Openness may dispose
TMD patients to isolation and negative thought patterns. The
elevated levels of psychological distress and general muscu-
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loskeletal pain in the TMD group adds to previous reports of
TMD as a complex condition also involving structures and
processes outside of the orofacial region. The report of gen-
eral health complaints in the TMD group was not influenced
by Neuroticism, self-presentation bias, or experimental pain
sensitivity. Future studies should aim to determine the role of
personality traits for treatment outcome in TMD and clarify
the causal relationship between TMD and other chronic
musculoskeletal pain disorders such as tension-type head-
ache and FMS.
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