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Abstract Although myofascial pain has often been de-
scribed as being associated with psychosocial stress,
detailed evidence in support of this assumption, either from
standardized clinical examination or from validated chronic
stress questionnaires, is absent. The hypothesis of the
present study was that some stressors lead to higher scores
in patients suffering from chronic myofascial pain than in
pain-free controls and in patients suffering from chronic
facial pain. One hundred and fifty subjects were included in
the study, and depending on clinical findings, divided into
three groups: exclusively chronic myofascial pain group,
controls with chronic facial pain but without temporoman-
dibular disorders (TMD), and controls without pain or
TMD. Chronic stress was assessed on nine subscales by use
of a validated questionnaire. Myofascial pain patients have
a significantly higher stress score for “social isolation” than
pain-free controls (t-test, p=0.003). However, they do not
have higher scores than patients suffering from facial pain
(t test, p=0.169). Thus, the hypothesis of this study could
not be completely rejected.
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Introduction

For a long time, it has been clearly recognized that the
onset of disease is a result of several characteristics of the
interaction of an individual with numerous interdependent
factors in the individual’s social context [1]. This applies to
temporomandibular disorders (TMD) also. TMD, however,
are a heterogeneous set of clinical conditions and/or
diagnoses (muscle and/or joint, etc.) which complicates
assessment of the effects of different factors on the etiology
of TMD subgroups.

In addition to physical aspects (e.g., traumata), it is
accepted that psychological factors play a role in the
etiology and maintenance of TMD [2–4]. This is particu-
larly applicable for muscle-related TMD (myofascial pain),
which might be associated with stress in addition to other
psychosocial factors [5]. In this context, it must be
remembered that there is a difference between acute and
chronic stress.

Most studies evaluating the correlation between stress
and TMD have used questionnaires to assess acute stress
[6, 7], and did not distinguish between TMD subgroups
and/or did not include a control group (with and without
pain). This procedure might be biased in two ways. First,
disregard of TMD subgroups and/or control groups in the
assessment of stress might overlook important findings.
Second, although most questionnaires assessing acute stress
use specific stressors (e.g., unemployment, moderate
income), the correlation between subjective decisions about
single loads (e.g., work overtime, divorce, etc.) and
objective indicators of health has been shown to be poor
[8]. Consequently, a questionnaire using stress experiences
(e.g., the experience of being overloaded with work)
instead of specific stressors would be helpful for assessing
chronic stress.
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The Trierer Inventory for Chronic Stress (TICS) was
developed to fulfill this criterion. The underlying interac-
tional stress concept defines stress as a result of interaction
between person and environment. This interaction is
characterized by the use and/or consumption of personal
or environmental resources.

The objective of this study was to evaluate chronic stress
levels, on nine subscales, for patients suffering from
chronic myofascial pain, and for controls both with and
without pain, by using a standardized clinical examination
procedure (research diagnostic criteria for temporomandib-
ular disorders, RDC/TMD). The hypothesis was that some
stressors (work overload, social isolation, etc.) would result
in higher scores for patients suffering from myofascial pain.

Methods

Study population

The sample was recruited from among the patients of the
university hospital in Heidelberg, and consisted of 150
subjects. To recruit these 150 subjects, 234 subjects had to
be screened. The study was approved by the local ethics
committee. Only subjects between the ages of 18 and 70
were included in the study. On the basis of clinical
examination, subjects were classified in one of three
groups:

MP: exclusively chronic myofascial-pain group
according to the RDC/TMD;
FP: controls with chronic facial pain but without signs
or symptoms of TMD (e.g., chronic pain after surgery,
after traumata, neuropathic pain, etc.); or
PC: pain-free controls without TMD or other pain
conditions, visiting the department of prosthodontics
for a dental check.

All subjects were recruited in the Department of
Prosthodontics. The subjects of the myofascial pain group
and the facial pain group visited the department to obtain
relief from pain. The pain-free controls came to the
department for dental treatment (e.g., new fixed partial
denture) and did not suffer from pain and/or TMD.

Two criteria were used to classify the subjects unequivo-
cally (Table 1)—the intensity of the pain at the time of
assessment and the duration of the pain. For groups MP
(myofascial pain) and FP (facial pain), only subjects who
indicated they were suffering from pain were included,
whereas group PC (pain-free control) consisted of subjects
without pain (indication of 0 for the relevant questionnaire
item). It was ensured that subjects of the pain groups suffered
from chronic pain and had endured it for at least 6 months.
Participants were not included if TMD diagnosis or duration
of pain were not known, duration of pain was <6 months.

Age and gender characteristics of the subgroups are
listed in Table 2. Analysis of variance (ANOVA) revealed
that the mean age of the subgroups did not differ, either
within gender groups or between subgroups. Because the
percentage of women in the subgroups varied, gender was
included as a factor in the subsequent analysis.

Clinical examination

The clinical examination was performed, by calibrated
examiners, in accordance with the RDC/TMD. This
examination procedure includes measurement of mandibular
motion, assessment of muscle and joint pain, and the
detection of joint sounds. The examination procedure is
described in detail elsewhere [9].

Questionnaires

The TICS, which has been used in recent studies [10, 11], is
a 57-item questionnaire which assesses different kinds of

Subgroup TMD status Intensity of pain Duration of pain

MP: myofascial pain diagnosis of myofascial pain pain>0 at least 6 months

FP: controls with pain no TMD, but facial pain pain>0 at least 6 months

C: pain/TMD-free controls no TMD pain=0 not applicable

Table 1 Criteria for classifying
subjects in a specific subgroup

Table 2 Age and gender of subgroups

Men Women

Subgroup Number Age: mean Age: standard deviation Number Age: mean Age: standard deviation

MP: myofascial pain 19 40.0 14.1 55 42.0 14.1

FP: controls with pain 8 39.6 11.4 22 44.3 14.7

C: pain/TMD-free controls 19 46.2 15.3 27 38.4 16.7
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chronic stress on the basis of an interactive concept. The
TICS consists of nine subscales (Table 4) reflecting
different aspects of chronic stress, predominantly pertaining
to work (e.g., excessive work demands, overwork) or social
(e.g., social tensions, social overload) issues. Items describe
specific subjective experiences of stress, for example “I can
fulfill my tasks only insufficiently although I try my very
best”.

Analysis of the TICS is quite simple—the numerical
values for each item are added together. These values are
then transformed into t values (according to the subject’s
age). Using these t values, the stress profile can be
constructed on the nine subscales and on the screening
scale. The reliability of the TICS scales ranges from
0.776 to 0.887 [12]. The reliability of the TICS profile is

prof rtt=0.72 [12].
For groups MP and FP, characteristics of their pain were

also assessed using the Graded Chronic Pain Status [13].
Seven questions were asked about the intensity of the pain,
the extent to which it had impaired their work and social
life, and the number of working days during the last
6 months which were impaired by the pain.

Statistical analysis

Prior to the start of the study, a sample size calculation was
performed. The following parameters were used: ά=0.05,
clinically relevant differences which should be detected: 9
to 10 TICS points, estimated variance of means≈20,
estimated standard deviation≈10, estimated effect size≈
0.2 (small to medium effect size), power≈80%. Based on
these estimations, a sample size of≈27 subjects per group
would be necessary to detect differences≥9 TICS points
reliably.

Analysis of variance was used to assess differences
between the groups with regard to stress. Gender was used
as a control variable. To assess differences in pain intensity,
duration, etc., a t-test was used.

Results

Graded chronic pain scale and duration of pain

Because only patients in the myofascial and the facial group
suffered from chronic pain, their levels of pain were
compared using t-tests, with separate analysis for men and
women. Among women, significant differences between
the intensity of pain were found (p=0.023) (Table 3).

Chronic stress (TICS): comparison of subgroups

Raw scores of the TICS questionnaire were transformed
into t-scores, according to the manual. The stress levels
ranged between 39.85 and 51.71 (Table 4). The greatest
difference in stress levels within the TICS subgroups was
observed for “social isolation” in women (50.13 in the
myofascial group versus 41.74 in the pain-free group).
Analysis of variance was conducted to test differences in all
TICS subgroups statistically, using “gender” as a control
variable. Only for the item “social isolation” did ANOVA
show a significant difference (p=0.020). This variable was
therefore analyzed further using a t-test. Comparison of
groups MP and PC revealed a significant difference (p=
0.003) with regard to “social isolation”. In contrast, there
was no significant difference between groups MP and FP
(t test, p=0.169) with respect to this variable.

Discussion

Myofascial pain patients do not usually have significantly
higher TICS scores than other patients suffering from facial
pain. With regard to “social isolation”, however, pain-free
controls had significantly lower scores than patients
suffering from myofascial pain.

In addition to somatic and other psychosocial factors,
stress might play a role in the etiology and maintenance of

Table 3 Pain characteristics within subgroups I and II

Subgroup Men Women

Group MP:
myofascial pain

Group FP: controls
with pain

Group MP:
myofascial pain

Group FP: controls
with pain

Duration of pain (months) 47.4 (72.2) 26.4 (26.5) 66.0 (75.4) 64.8 (73.4)

General level of impairment 28.2 (22.7) 20.2 (12.2) 33.3 (29.3) 19.0 (25.0)

Intensity of pain 49.1 (20.5) 36.2 (15.1) 56.1 (22.0)* 42.5 (21.7)*

How many days did pain hinder daily activities/work? 20.2 (48.0) 2.5 (6.1) 18.1 (48.3) 5.1 (9.5)

Note. Means (standard deviations)

*p<0.05, t test
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TMD [2]. Detailed analysis of chronic stress in myofascial
pain patients has not yet been conducted, however. In
addition, it might be necessary to include patients suffering
from chronic facial pain, but not from myofascial pain
(musculoskeletal pain) to cope with the fact that pain itself
might affect stress.

Although several studies have assessed the relationship
between TMD and stress, these studies have had short-
comings, e.g., assessment of acute stress, limited sample
size, nonstandardized examination, no controls, etc.

Stein et al. [14] used the Social Readjustment Rating
Scale [15] to assess life-change events which increase life
stress. The results revealed that scores were higher for
patients with TMD than for controls. However, the sizes of
both the study population and the control group were
limited, the clinical examination was not standardized, and
there were no subcategories of stress. Another study [16]

assessed self-reported symptoms of stress and found
significant differences between symptoms of stress self-
reported by controls and TMD patients. In addition to other
differences in that study, acute stress (1 week) was assessed
using an instrument which evaluates symptoms of stress
(SOS) [17]. Consequently, comparison with the results of
this study is of dubious value. Kuttila et al. [7] assessed the
need for treatment of TMD in relation to different aspects,
including stress, again using the SOS. They concluded
that the total stress score added significantly to the
explanatory power of the model. Another study [6]
assessed the role of recent experience of stressful life
events in the onset of TMD. They found that TMD patients
experienced twice as many stressful life events as controls
in the 6 months before onset. No distinction between
different TMD subgroups was established, however, and
no standardized clinical examination procedure was used.

Men Women

Mean SD Mean SD

Work overload myofascial pain 46.1 10.4 49.9 12.6

controls with pain 44.8 8.7 48.1 10.5

pain/TMD-free controls 44.3 13.5 43.7 12.8

Social overload myofascial pain 43.4 10.5 47.4 8.1

controls with pain 42.9 12.6 43.2 9.1

pain/TMD-free controls 44.7 15.5 42.0 14.6

Overextended at work myofascial pain 49.0 11.6 45.2 11.8

controls with pain 46.3 8.1 42.1 10.1

pain/TMD-free controls 45.8 11.7 39.9 12.7

Work discontent myofascial pain 46.4 11.1 46.8 10.6

controls with pain 46.5 13.3 44.5 11.4

pain/TMD-free controls 43.8 13.0 41.6 13.4

Performance pressure at work myofascial pain 45.5 7.6 51.7 12.6

controls with pain 48.0 12.3 47.5 11.5

pain/TMD-free controls 47.7 11.9 46.1 9.5

Lack of social acknowledgement myofascial pain 45.5 8.1 47.0 11.1

controls with pain 45.8 6.0 43.9 10.7

pain/TMD-free controls 49.0 11.6 44.7 12.0

Social tensions myofascial pain 46.1 9.1 49.0 10.6

controls with pain 47.6 11.0 49.0 11.0

pain/TMD-free controls 49.4 11.8 44.3 9.9

Social isolation myofascial pain 48.0 9.5 50.1 11.1

controls with pain 44.0 16.6 46.7 14.5

pain/TMD-free controls 45.8 10.6 41.7 9.9

Worry propensity myofascial pain 44.5 10.4 51.0 11.9

controls with pain 46.6 12.6 47.5 12.7

pain/TMD-free 45.6 11.7 43.9 12.4

Screening scale myofascial pain 44.8 11.5 50.5 12.1

controls with pain 43.4 15.1 43.9 14.5

pain/TMD-free 45.8 14.6 46.4 12.5

Table 4 Subgroups’ means and
standard deviations on TICS
scales
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In 2001, a study on psychosocial functioning and dental
factors in adolescents with TMD was performed using the
RDC/TMD to assess TMD [4]. The results revealed that
adolescents with TMD reported significantly higher levels
of stress than controls. The population in that study
consisted of boys and girls from 12 to 18 years old, so
the results should be compared with those from our study
with reservation. One study is available in which the TICS
was used in TMD patients and controls [18]. The results of
that study showed that patients suffering from myofascial
pain had higher TICS scores in the “social overload” and
“overextended at work” categories. This result is compa-
rable with the results of the current study when pain-free
controls and patients suffering from myofascial pain are
analyzed (higher score for “social isolation”). However,
when the stress score of patients suffering from myofascial
pain and from facial pain is compared, this finding cannot
be confirmed.

To summarize, a relationship between myofascial pain
and (acute) stress is described in the literature. Unfortu-
nately, there is a lack of studies of this relationship for
subcategories of chronic stress (e.g., social isolation, work
overload, etc.) in a defined TMD-subgroup (myofascial
pain patients) and both pain-free controls and controls
suffering from pain. In a recent study, however, predictors
of the onset of facial pain and temporomandibular disorders
were investigated. The results showed that TMD pain in
adolescents may reflect underlying vulnerability to muscu-
loskeletal pain that is not unique to the orofacial region
[19]. Several studies have investigated this issue and have
found, for patients with musculoskeletal pain, that psycho-
social aspects, including stress, play an important role.
Another study demonstrated that women with pain seem to
be especially vulnerable to the effects of social stress [20].
The results of the current study could confirm this finding:
chronic social stress seems to be important especially in
patients with pain, whereas females are more affected than
men (Table 4).

Some limitation have to be considered when discussing
the results of the present study: the subjects were recruited
in a university hospital and might not represent “the
general” patient. Additionally, the sample size of the
present study (n=30 in the smallest group) allows detecting
differences between the groups of Δ≥9 TICS points, only.
However, values of Δ<9 might have less clinical impact
and are therefore not essential in the analysis. Thus, this
limitation is acceptable.

Conclusion

Patients suffering from myofascial pain display a higher
chronic social stress level than pain-free controls.
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