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Aims: To assess differences in catastrophizing and kinesiophobia in relation to
areas of pain and somatic symptoms among participants with temporomandibular
disorders (TMDs) and controls. Methods: In total, 401 participants (333 women,
68 men, mean age: 45.8 years) in the TMJ Impact Project were examined in
accordance with the Diagnostic Criteria for TMD, including clinical examination
(Axis 1) and psychosocial assessment (Axis Il) augmented with imaging of the
temporomandibular joint (TMJ). Of these, 218 participants had a painful TMD
pain diagnosis, 63 had a nonpainful TMD diagnosis, and 111 had no TMD. Nine
participants had missing data. Participants completed the Pain Catastrophizing
Scale, Tampa Scale for Kinesiophobia, Areas of Pain figure, and the Patient
Health Questionnaire-15 for assessing somatic symptoms. Results: Compared
to controls, participants with TMD pain showed higher levels of catastrophizing
(P = .017), kinesiophobia (P < .001), areas of pain (P < .001), and somatic
symptoms (P < .001). Participants with nonpainful TMD showed a higher level of
kinesiophobia (P < .001) than controls. There was a positive correlation between
catastrophizing and kinesiophobia for participants with TMD pain (r = 0.33,
P < .001) and nonpainful TMD (r = 0.42, P < .001). Discussion: The results
suggest more fear of movement, as well as an association between catastrophizing
and fear of movement, in participants with TMD pain and in participants with
nonpainful TMD compared to controls. Assessment and management of fear
of movement as well as catastrophizing may be useful as part of individualized
treatment strategies for patients with TMD. J Oral Facial Pain Headache
2022;36:59-66. doi: 10.11607/0fph.3060

Keywords: catastrophization, facial pain, kinesiophobia, somatic symptoms,
temporomandibular joint disorders

and dysfunction involving the masticatory muscles, the temporo-
mandibular joint (TMJ), and associated structures.! TMDs are
the most common cause of chronic pain in the orofacial region,? with
a prevalence of 10% to 15% in the adult population, and is twice as
common in women as in men.®~® TMD affects quality of life in the indi-
vidual and incurs substantial economic burden on society.? Various bio-
psychosocial factors have been shown to be associated with both the
development and chronification of TMD, and the Diagnostic Criteria for
TMD (DC/TMD) assessment protocol is advocated as part of a com-
prehensive approach in the assessment of patients with TMD.®
The multifactorial etiology of TMD includes a range of psychosocial
factors. One such factor is catastrophizing, an exaggerated cognitive
response to an actual or anticipated painful event that can affect the
overall painful experience.” It has been suggested that catastrophizing
affects the prognostics of chronification of pain,® predominantly oc-
curs in patients who suffer from chronic pain, and is also related to
inadequate pain relief.® Negative thoughts about pain may incur a cata-
strophizing response in which the patient imagines the worst possible
outcome, which in turn may lead to fear and avoidance, which strength-
ens the original negative outlook. This vicious cycle that can reinforce
negative thinking and predispose to fear of movement is described in
the fear-avoidance model.'°

“Temporomandibular disorders” (TMD) is an umbrella term for pain
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Fear of movement, or “kinesiophobia,” refers to an
irrational and restrictive fear of movement as a result
of vulnerability related to painful events in the past.”
Individuals who suffer from kinesiophobia have devel-
oped a particular anxiousness and concern toward
reliving painful experiences and thereby avoid every-
thing that might provoke it. Kinesiophobia has been
highlighted as an important component in chronic
pain'"'2 and is potentially of significant clinical value
also in the evaluation and treatment of patients with
TMDs." In fact, kinesiophobia together with catastro-
phizing and pain intensity have been suggested to
be the main predictors for pain-related disability.'#'®
In patients with TMD, this relationship between pain
catastrophizing and kinesiophobia may affect an indi-
vidual's ability to carry out daily tasks such as eating,
chewing, and verbally communicating.

Levels of pain catastrophizing have also been
shown to be related to pain comorbidity, with high-
er levels of catastrophizing in individuals with pain
in multiple regions.'® Pain comorbidity is often as-
sessed by using the number of painful body sites as a
measure of the general spread of pain and as an indi-
cation of possible central sensitization. In addition to
pain comorbidity, which is often reported by patients
with chronic pain conditions, comorbidity with somat-
ic symptoms is also common.'”'® Such somatic symp-
toms include not only pain in other body regions, but
also nonpainful symptoms—for example, shortness of
breath and dizziness. Somatic symptoms, even if not
painful, may still cause distress and affect daily activ-
ities, and they have been proposed to be related to
the development of chronic pain conditions.'®

The aim of the present study was to investigate
the possible interplay between psychologic factors
and pain comorbidity by assessing differences in
catastrophizing and kinesiophobia in relation to areas
of pain and somatic symptoms among participants
with TMDs and controls.

Materials and Methods

Study Setting and Study Population

The TMJ Impact Project® is a follow-up study of a
cohort of 724 subjects enrolled 8 years previously
in the Validation Project.® Both projects were con-
ducted at the University of Minnesota, University of
Washington, and University at Buffalo. The Validation
Project included participants with the full spectrum
of TMD symptoms recruited through advertisements
or referral, with a final sample size of 614 participants
with TMD and 91 controls aged 18 to 70 years. For
the TMJ Impact Project, 620 participants had the po-
tential to be recalled, but, due to financial restrictions,
only 401 could be examined. Criteria for inclusion
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were participation in the Validation Project, previous
consent to be recalled for the follow-up study, and
no contraindication for imaging. In total, 333 women
and 68 men (mean age: 45.8 years) were evaluated
5.8 to 10 years (mean: 7.9 years) after participating
in the Validation Project. The included participants
were considered representative of the original study
cohort based on comparisons of the initial examina-
tions of the participants (n = 401) with those who
were not recalled (n = 323).2° Ethical approval was
obtained from the Institutional Review Board at each
of the three study sites, and all participants provided
informed consent.

Clinical and Radiologic Examinations
Participants were examined clinically by a calibrated
examiner, and any pain-related TMD diagnoses were
algorithmically derived in accordance with the Axis |
DC/TMD protocol.® In addition, TMJ imaging was car-
ried out to establish the presence or absence of TMJ
intra-articular disorders, as assessed by three cali-
brated radiologists according to a consensus pro-
tocol. Normal/indeterminant disc position, disc
displacement with reduction (DDwR), and disc dis-
placement without reduction (DDw/oR) were es-
tablished with MRI, and normal/indeterminant hard
tissue and degenerative joint disease (DJD) were
established with CBCT. Details of the procedures
for the radiologic assessment have been described
previously.?®

Based on the clinical and radiologic examinations,
the participants were allocated into three groups: (7)
TMD pain (myalgia and/or arthralgia); (2) nonpainful
TMD (TMJ intra-articular diagnosis but no pain diag-
noses), and controls (without any TMD).

Questionnaires
In addition to the clinical and radiologic examinations
described above, inclusion in the present secondary
data analysis required data from the questionnaires
described below.

The Pain Catastrophizing Scale (PCS) is a reli-
able and valid instrument consisting of 13 statements
about thoughts or feelings associated with pain.
Each statement is ranked on an ordinal scale (0—4),
where 0 means “not at all” and 4 “all the time."?"22 An
additional item, “I feel my life isn't worth living,” was
included in the present study, making a total of 14
items and resulting in a total score of 0-56 points.?®

The Tampa Scale for Kinesiophobia (TSK-TMD) is
areliable and valid instrument initially designed to eval-
uate the degree of fear of movement in chronic back
pain conditions.'® It has been adapted for TMD'® and
consists of 18 questions that concern fear of injury
and relapse related to jaw movement, with a maximum
of 4 points per question and a total of 18 to 72 points.
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Table 1 Demographic Data of the Final Study Sample (n = 392)

TMD pain Nonpainful TMD Controls

(h =218) (n =63) (h=111) P value
Mean (SD) age, y 46.7 (12.9) 44.6 (12.3) 44,9 (12.9) .287
Women, n (%) 195 (89.4) 54 (85.7) 75 (67.6) <.001
Men, n (%) 23 (10.6) 9 (14.3) 32 (32.4)

The areas of pain (AOP) figure, as used in Rhon
et al, illustrates 11 body areas where participants
mark the areas where pain is present, resulting in a
score between 0 (no pain) and 11 (pain in all areas).?*

The Patient Health Questionnaire-15 Somatic
Symptom Severity Scale (PHQ-15) is a reliable and
valid instrument consisting of 15 questions regard-
ing somatic symptoms or symptom clusters that
comprise 90% of the most common physical com-
plaints, with three possible answers: “not bothered at
all,” which equals O points; “bothered a little,” which
equals 1 point; or “bothered a lot,” which equals 2
points, resulting in a total of O to 30 points.?®

Statistical Analyses

Descriptive statistics were used to characterize the
study population. Kruskal-Wallis and Mann-Whitney
U tests were used for comparisons among the three
groups (painful TMD, nonpainful TMD, and con-
trols), together with chi-square (x?) test for evaluat-
ing differences in sex distribution among the groups.
Associations between catastrophizing (PCS), kine-
siophobia (TSK-TMD), areas of pain (AOP figure),
and physical symptoms (PHQ-15) were evaluated
with Spearman correlation, with the following cut-
offs: 0.00-0.19 = very weak; 0.20-0.39 = weak;
0.40-0.59 = moderate; 0.60-0.79 = strong; and
0.80-1.0 = very strong.?® Statistical analyses were
conducted in SPSS statistics for Windows version
24.0 (IBM) and Prism version 9.0.0 (GraphPad).
P < .05 was regarded as statistically significant.

Results

Based on the clinical and radiologic assessments,
218 participants had painful TMD (pain-related
TMD diagnosis), 63 had nonpainful TMD (TMD
intra-articular disorder without pain), and 111 were
non-TMD controls. Data were missing for 9 partici-
pants. Demographic data are provided in Table 1.
Compared to participants with nonpainful TMD,
participants with TMD pain showed more kinesiopho-
bia (P < .001), areas of pain (P < .001), and somatic
symptoms (P < .001), but no significant difference
in catastrophizing. Compared to controls, partici-

pants with TMD pain showed more catastrophizing
(P = .017), kinesiophobia (P < .001), areas of pain
(P < .001), and somatic symptoms (P < .001).
Participants with nonpainful TMD showed a higher
level of kinesiophobia (P < .001) than controls, but no
difference for the other three variables (Fig 1).

Participants with TMD Pain

In TMD pain participants, there were statistically sig-
nificant weak to moderate correlations between cat-
astrophizing and kinesiophobia, areas of pain, and
physical symptoms (r = 0.29-0.40, all P < .001).
There was also a significant but very weak correlation
between kinesiophobia and areas of pain (r = 0.16,
P = .015), together with a significant moderate cor-
relation between areas of pain and physical symp-
toms (r = 0.54, P < .001). There was no significant
correlation (r = 0.09, P = .195) between kinesiopho-
bia and physical symptoms (Fig 2).

Participants with Nonpainful TMD

There was a significant moderate correlation (r =
0.42, P < .001) between catastrophizing and kinesi-
ophobia, together with a significant but weak correla-
tion between areas of pain and physical symptoms
(r = 0.839, P = .002), in participants with nonpainful
TMD. There were no other significant correlations
(r=0.00-0.19, all P > 0.1; Fig 3).

Controls

There was a significant but very weak correlation
(r = 0.20, P = .037) between catastrophizing and ar-
eas of pain in control participants. There were signif-
icant moderate correlations between catastrophizing
and physical symptoms (r = 0.49, P < .001) and be-
tween areas of pain and physical symptoms (r = 0.50,
P < .001). There were no other significant correla-
tions (r = 0.02 — 0.09, all P > 0.1; Fig 4).

Discussion
To the authors’ knowledge, this is the first study to
assess pain catastrophizing and kinesiophobia in re-

lation to somatic symptoms and areas of pain in par-
ticipants with TMD. Higher levels of kinesiophobia
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Fig 1 Comparison of (a) levels of catastrophizing (Pain Catastrophizing Scale [PCS]), (b) fear of movement (Tampa Scale for Kine-

siophobia [TSK]), () number of painful body areas (areas of pain [AOP]), and (d) physical symptoms (Patient Health Questionnaire 15
[PHQ-15]) mean scores for the three groups: TMD pain (n = 218), nonpainful TMD (n = 63), and control (n = 111).
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Fig 2 Correlations among catastrophizing, kinesiophobia, number of painful body areas, and physical symptoms for the TMD pain
group (n = 218) displayed as scatter plots for significant correlations, together with a heat map for all variables.
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Fig 3 Correlations among kinesiophobia, number of painful body areas, and physical symptoms for the nonpainful TMD pain group
(n = 63) displayed as scatter plots for significant correlations, together with a heat map for all variables.
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Fig 4 Correlations among catastrophizing, kinesiophobia, number of painful body areas,
and physical symptoms for the control group (n = 111) displayed as scatter plots for signif-
icant correlations, together with a heat map for all variables.
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were found in the painful TMD compared to the non-
painful TMD group, and both of the TMD groups
reported higher levels compared to controls.
Participants with painful TMD also reported higher
levels of catastrophizing compared to controls, as
well as more pain comorbidities and somatic symp-
toms compared to both controls and to participants
with nonpainful TMD. The findings that even partici-
pants with nonpainful TMD (ie, a TMJ intra-articular
diagnosis without any pain-related diagnoses) had
higher levels of kinesiophobia compared to controls,
together with the finding that the correlation between

catastrophizing and kinesiophobia was weak for the
TMD pain group and moderate for the nonpainful
TMD group, suggest an association between cata-
strophizing and fear of movement in participants with
TMD regardless of presence of pain.

The higher proportion of women in the painful
TMD and nonpainful TMD groups reflects recruitment
in the baseline Validation Project population, and also
the fact that women are overrepresented in TMD
conditions in the general population.®~® The base-
line population was recruited in line with the STARD
(Standards for Reporting Diagnostic Accuracy)
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guidelines.?” Based on a recent meta-analysis of 220
primary studies, it was concluded that catastrophizing
was mainly related to the type of pain condition, with
higher levels in generalized pain, but was not relat-
ed to age or gender.'® This suggests that the differ-
ence in catastrophizing between the TMD pain and
control groups in the present study can be attributed
to the presence of TMD pain and pain morbidities,
and not to gender differences between the groups.
Differences in levels of catastrophizing between TMD
pain patients and participants without TMD were
confirmed in a recent systematic review based on a
meta-analysis of nine studies that included both TMD
groups and controls.?® In common with catastroph-
izing, kinesiophobia has been proposed to be more
strongly related to the type of pain condition than to
gender.?® In fact, fear of movement is slightly more
common in men compared to women, meaning that
the finding in the present study of higher levels of
kinesiophobia in the TMD groups is, if anything, an
underestimation.

The finding that participants with TMD pain also
reported more pain comorbidities, as assessed by
areas of pain and somatic symptoms, compared to
participants with nonpainful TMD and controls is in
line with previous studies.'®2° For both of these vari-
ables, the possible effect from gender differences
should be considered with regard to comparisons
between the control group and both of the TMD
groups, as both the painful TMD group and the non-
painful TMD group had a higher proportion of wom-
en. Apart from back pain, it has been established in
a range of studies that women are overrepresented
not only in orofacial pain but in chronic pain con-
ditions in general,®' and also that women generally
report more widespread pain®? as well as somatic
symptoms.'”2® This proposed relationship between
chronic pain conditions and general somatic symp-
toms is in accordance with the results of the pres-
ent study. It should however be emphasized that
the positive correlation between areas of pain and
somatic symptoms, present in both TMD groups as
well as in the control group, is not surprising giv-
en that the instrument used for assessing somatic
symptoms, the PHQ-15, includes six pain-related
items and will therefore be correlated to some de-
gree to the number of areas of pain.

The levels of catastrophizing reported by the con-
trols in the present study were in accordance with
previous reports, whereas levels reported by the TMD
pain group are relatively low compared to many other
studies in TMD populations.?® This may be related to
the fact that the baseline population in the Validation
Project was recruited both by referral and by adver-
tising® and is thus not directly comparable with TMD
samples from orofacial pain clinics. In fact, the study
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sample in the present sample is more comparable
to a recent study with a community-based sample.®3
Such differences between community and specialist
clinic samples are in congruence with the associa-
tion between levels of catastrophizing and severity of
TMD?® and with catastrophizing as a strong predictor
for seeking of care.®*

Both TMD groups in the present study report-
ed higher levels of kinesiophobia compared to con-
trols. The levels of kinesiophobia are comparable to
a recent study using the 18-item version of the TSK-
TMD?®®; that study, however, did not have a control
group without TMD. Although the painful TMD group
in the present study had significantly higher levels
compared to the nonpainful TMD group, a positive
correlation between catastrophizing and kinesiopho-
bia was seen for both TMD groups; it is noteworthy
that the correlation between catastrophizing and ki-
nesiophobia was weak for the former and moderate
for the latter. These findings suggest an association
between catastrophizing and fear of movement in
individuals with TMD regardless of the presence of
pain.

The relationship between catastrophizing and fear
of movement in the TMD pain group is in agreement
with previous studies' and with the fear-avoidance
model.'® The positive correlation between catastroph-
izing and kinesiophobia in the nonpainful TMD group
is in accordance with the results from Visscher et al,
which were based on multiple regression analysis
and factor analysis.'® Thus, it is not always the pain-
ful component in TMD that evokes fear of movement;
other symptoms, such as nonpainful sounds from the
TMJ, acute jaw dislocation (luxation), or catching/
locking of the jaw may initiate or increase kinesio-
phobia. It may be that patients avoid such movements
because they are perceived as worrisome even if
they are nonpainful, or that loud noises or catching/
locking of the jaw are embarrassing in a social con-
text.'® Taken together, these results suggest that TMJ
sounds such as clicking and crepitus, together with
catching of the jaw, may contribute to higher levels of
kinesiophobia, especially so in individuals with higher
levels of catastrophizing.

It was only possible to include cross-sectional
data from the follow-up examinations in the present
study, as the baseline Validation Project did not in-
clude data on kinesiophobia. This is due to the fact
that the first study on kinesiophobia in relation to
TMD'® was published after the baseline data had
been collected. The strength of the present study is
the use of a comprehensive examination protocol by
a calibrated examiner in accordance with the DC/
TMD.® The clinical examination was augmented with
TMJ imaging, both MRI and CBCT, to establish the
presence or absence of TMJ intra-articular disorders,
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as assessed by three calibrated radiologists accord-
ing to a consensus protocol.?°

In addition to a strict standardized examination
protocol, the DC/TMD also includes a comprehen-
sive set of instruments for carrying out a psychoso-
cial assessment. This set of instruments includes an
area of pain drawing for assessing pain comorbidity
and the PHQ-15 for assessing somatic symptoms.
The findings in the present study suggest that the
relationship between catastrophizing and kinesio-
phobia, as described in the fear-avoidance model,'°
also applies to patients with TMD.'® Whether assess-
ment of catastrophizing and kinesiophobia should be
considered as an additional measure in patients with
TMD who do not respond to initial treatment there-
fore warrants further research.

It has been suggested that patients who do not
suffer from catastrophizing, subsequently avoid-
ing fear-evoking thoughts, stand a higher chance of
confronting their problems and have a more solution-
oriented cognitive pattern and behavior.® Furthermore,
poorer treatment outcomes have been reported in
relation to high levels of catastrophizing for patients
with TMD, but it has also been reported that out-
comes can be improved by cognitive behavioral ther-
apy.® The clinical implication from these findings is
that the evident association and interplay between
catastrophizing and kinesiophobia in TMD, regard-
less of presence of pain, suggests that advice and
self-management for these patients could benefit
from incorporation of strategies including cognitive
behavioral therapy. As a first line of treatment, this can
involve patient education in the setting of the dental
practice, with emphasis on explaining the benign na-
ture of functional TMJ disorders. This approach may
be sufficient for a majority of patients, but if further
management is deemed necessary, especially for pa-
tients presenting with high levels of catastrophizing,
this could involve sessions with a professional suit-
ably trained in cognitive behavioral therapy, either in-
house or through referral. Improving self-efficacy and
reducing catastrophic thinking and fear of movement
could thereby play a valuable role in comprehensive
individualized treatment programs for different sub-
groups of patients with TMD.

Conclusions

Individuals with TMD pain reported more kinesiopho-
bia than individuals with nonpainful TMD, and both
painful and nonpainful TMDs are related to higher lev-
els. TMD pain is also related to higher levels of cata-
strophizing, pain comorbidity, and physical symptoms.
Pain comorbidity and somatic symptoms were mainly
related to each other and to pain catastrophizing. The

Haggman-Henrikson et al

results suggest more fear of movement, as well as
an association between catastrophizing and fear of
movement, in participants with TMD regardless of the
presence of pain. The overall findings suggest that
assessment and management of fear of movement
and catastrophizing may be useful as part of individu-
alized treatment strategies for patients with TMD.

Clinical Implications

= TMD pain is related to higher levels of
catastrophizing, pain comorbidity, and physical
symptoms.

= Both painful and nonpainful TMD are related to
higher levels of fear of movement.

= The results suggest more fear of movement, as
well as an association between catastrophizing
and fear of movement, in patients with TMD,
regardless of presence of pain.

= Assessment and management of fear of
movement and catastrophizing may be useful
as part of individualized treatment strategies for
patients with TMD.
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