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Abstract

Objectives: Chronic pain patients often suffer in multiple
locations. Inhealthcare,examinationsofbodilypainusually
do not include questions about temporomandibular disor-
ders (TMD); hence TMD symptoms and potential comorbid-
ities are not regularly assessed. Therefore, the primary aim
was to evaluate the prevalence of TMD in patients referred to
a pain rehabilitation clinic, and the secondary aim was to
evaluate possible factors associated with TMD symptoms.
Methods: Consecutive chronic pain patients referred to
the Pain Rehabilitation Clinic at the Umeå University
Hospital in Sweden were included. TMD symptoms were
assessed using three valid screening questions – 3Q/TMD.
Pain sites, emotional distress, kinesiophobia, and de-
mographics were obtained from the Swedish Quality Reg-
istry for Pain Rehabilitation.
Results: In total, 188 (144 women) chronic pain patients
(mean age 41.8 years) were included. Of these, 123 (96
women) answered affirmatively to at least one of the 3Q/
TMD. The relative risk of TMD symptoms among the pa-
tients with chronic pain, in comparison to the general

population, was 7.1 (95% CI 5.9–8.4). Age was the only
independent variable associated with TMD among the pa-
tients (p = 0.018).
Conclusions: The prevalence of TMD symptoms was
higher in a chronic pain population compared to the gen-
eral population. The 3Q/TMD questionnaire could be a
suitable screening tool at pain rehabilitation clinics to
identify patients for further examination of involvement of
pain in the trigeminal region. Our results reinforce the
clinical importance of paying attention to concurrent
widespread pain and local TMD symptoms.

Keywords: chronic pain; prevalence; temporomandibular
disorders.

Introduction

Chronic pain is a common condition that is related to in-
dividual suffering, sick leave and care-seeking behaviours
[1, 2]. Thus, the global burden of chronic pain is a challenge
not only for the individual but also in regard to high costs
for society [3]. Individuals with chronic pain often report
complaints in multiple anatomical regions [3]. For 10–15%
of these individuals, the pain is even characterised as
widespread or as a generalized pain condition [4, 5].
Among individuals with widespread pain, concurrent
orofacial pain is as frequent as 50–75% [6, 7].

Chronic pain conditions in the orofacial area are
commonly related to temporomandibular disorder (TMD)
[8]. The term TMD embraces musculoskeletal symptoms of
the masticatory muscles and the temporomandibular joint
(TMJ). Patients with TMD typically report jaw/face pain,
pain on jawmovements, temporomandibular joint sounds,
and impaired jawmobility [9]. The prevalence of TMD pain
is estimated at 10% in the general population [10, 11].
Among individuals with TMD symptoms, one out of five
reports widespread bodily pain [12, 13].

Interestingly, the presence of TMD pain predicted the
onset of spinal pain and vice versa during a two years
follow-up [14], thus indicating common pathophysiolog-
ical mechanisms and individual vulnerability for
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development of chronic pain. Therefore, in individuals
with TMD pain and concurrent widespread pain, the pain
complaint could rather be related to central sensitization
with generalised hyperalgesia than to local factors such as
clenching and grinding. As a consequence of this differ-
ence in pathophysiology, a standard single treatment with
occlusal appliances may have a poor prognosis, and
instead multimodal strategies may be required [15].

Even though the aetiology is not fully understood,
chronic pain conditions are associated with different in-
teractions of physical and psychosocial factors. In-
dividuals with chronic pain often report psychosocial
comorbidities, and the presence of these factors contrib-
utes to the maintenance and spreading of pain [16–18].
Among the psychosocial factors, depression, stress, anxi-
ety, and pain-related fear of movement show an associa-
tion with chronic pain [19, 20]. Also, these symptoms are
associated with worse prognosis in chronic pain manage-
ment [18, 20]. In summary, a complex interrelationship
exists between pain and psychosocial factors. Therefore, a
biopsychosocial approach should be adopted in chronic
pain assessment and management [21].

In Sweden, chronic pain and TMD are two conditions
that clinically are handled separately and in different
health care systems. Chronic pain patients are diagnosed
and treated by primary health care, and when needed are
referred to a pain specialist clinic. Patients with TMD
symptoms are diagnosed and treated by general dentists,
and if necessary are referred to a specialist dental clinic.
At these tertiary pain rehabilitation clinics, patients are
assessed by multi-professional teams to establish a
rehabilitation plan. Since these patients often suffer from
pain in multiple locations, it is reasonable to assume that
TMD symptoms are also common. However, surveys of
bodily pain usually do not include questions about TMD
symptoms [22]. Consequently, physicians and physio-
therapists do not regularly assess TMD. Therefore, there is
a need for an evaluation of the prevalence of TMD among
patients at pain rehabilitation clinics in order to include
the possibility of trigeminal involvement in chronic pain
patients.

Aim

Our primary aim was to evaluate the prevalence of TMD in
patients referred to a pain rehabilitation clinic, together
with the prevalence ratio when compared to the general
population. Our secondary aim was to evaluate factors
associated with TMD symptoms. We hypothesised that the
sample from the pain rehabilitation clinic would show a

higher prevalence of TMD symptomswhen compared to the
general population.

Methods

Study setting and participants

This cross-sectional study comprises a cohort of consecutive chronic
pain patients who were referred from primary health care to the Pain
Rehabilitation Clinic at Umeå University Hospital in Sweden. Pa-
tients enrolled from September 7, 2016 to November 1, 2017 were
included.

Procedure

Data were collected from the Swedish Quality Registry for Pain
Rehabilitation (SQRP) [23]. The SQRP [23] was started in 1998 and
collects data on patients in working ages (18–67 years) from the
majority of clinical departments on the pain specialist level in Swe-
den. Data are based on Patient-Reported Outcome Measures (PROM)
and are collected from standardised patient surveys. All participants
completed the standardised questionnaires included in the SQRP,
before the clinical examination at the Pain Rehabilitation. In addi-
tion, TMD symptoms were assessed by use of three valid screening
questions for TMD – the 3Q/TMD [10]. In total, 238 individuals were
eligible for inclusion. Among those, 50 individuals did not answer
the screening questions for TMD in their questionnaires, and thus,
were excluded from the final study sample (n = 188).

Questionnaires

Temporomandibular disorders: The presence of symptoms indicative
of TMDwas assessed according to the patients’ answers to the 3Q/TMD
that was formulated as follows:
– Q1. Do you have pain in your temple, face, jaw or jaw joint once a

week or more?
– Q2. Do you have pain once a week or more when you open your

mouth or chew?
– Q3. Does your jaw lock or become stuck once a week or more?

Each of the three questions was answered with ‘Yes’ or ‘No’. All pa-
tients who responded ‘Yes’ to at least one of the 3Q/TMD were cat-
egorised as 3Q-positives. Consequently, those patients who answered
‘No’ to all three questions were categorised as 3Q-negatives. The two
questions on pain were first introduced in 2005 to screen for TMD pain
in adolescents [24]. The third questionwas later added to embrace also
the functional aspects of TMD complaints. The 3Q/TMD has been
suggested valid for the identification of the most common TMD di-
agnoses [8]. Information on the prevalence of 3Q/TMD in the general
population was retrieved from the Public Dental health services in
Västerbotten, Sweden. Since May 2010, all individuals who undergo
regular dental check-ups respond to the 3Q/TMD as a part of their
medical history, wherein these data are collected as a part of daily
clinical routines.

Pain sites: The number of pain sites was assessed from the SQRP that
includes the statement ‘mark all painful body parts in the following
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list’ with 18 body parts on each side of the body. The spatial extent of
pain on the body was measured ranging from 0 to 36 pain sites
(Figure 1). Pain sites were categorised as (1) local pain (head/face), (2)
regional pain (head and neck), and (3) bodily pain (pain at any site in
the rest of the body except the face and neck/shoulders) as modified
from Suvinen and co-workers [25] and Koutris and co-workers [26].

Hospital anxiety and depression scale: The Hospital Anxiety and
Depression Scale (HADS) [27] was used to identify symptoms of anx-
iety and depression, respectively. HADS consists of two subscaleswith
seven items each for anxiety anddepression. Eachanswer ranged from
0 to 3, whereby the respondents indicate howmuch it applies to them
during the last week. Thus, the total scale for each subscale of anxiety
or depression ranges between 0 and 21, and a higher score indicates a
worse condition. The obtained scores were divided into three cate-
gories where a score of seven or lower implies no anxiety/depression,
a score of 8–10 implies amild disorder, and a score of 11 or higher is the
cut-off for a possible clinically significant disease.

Tampa scale of kinesiophobia: The Tampa Scale of Kinesiophobia
(TSK-Sv) [28] was used to identify symptoms of pain-related fear of
movement. The TSK questionnaire comprises 17 items each with a
4-point Likert scale with scoring alternatives ranging from ‘strongly
disagree’ (1) to ‘strongly agree’ (4). After inversion of the scores of
items 4, 8, 12, and 16, the TSK summary score is calculated. The
summary score ranges between 17 and 68 with the higher the TSK
summary score the greater the fear of movement. The cut-off for a
high degree of kinesiophobia/fear of movement is a TSK summary
score >37 [29].

Statistical analyses

Descriptive statistics were used to characterise the study sample. The
relative risk of TMD in the study group when compared to the general
population was estimated using Poisson regression adjusted for age
and sex.

Furthermore, predictive factors associated with TMD as the
dependent variablewere assessed using logistic regressionmodelling.
The following independent variables were used in a multivariable
model:

i) Age
ii) Sex
iii) Level of anxiety
iv) Level of depression
v) Kinesiophobia

Age was modelled using natural cubic splines with three knots at the
10th, 50th, and 90th percentile of the age distribution. To handle
missing data in this sample (Table 1), in particular 15% of the TSK
scores, missing values were imputed using the R-function aregImpute
from the Hmisc package [30]. Results were pooled across five imputed
models.

All data for the study were collected and analysed such that
individual patients remained anonymous. All statistical analyses
were conducted in R version 3.5.3[31]. The STROBE checklist was
followed [32].

Results

In total, 188 patients (144 women) between 17 and 66 years
(median age 43.0) were included (Table 1). Of these, 123
(65.4%, 96 women) reported as 3Q-positive and were
designated as TMD cases; the remaining 65 patients re-
ported as 3Q-negative and were designated as healthy
controls (Figure 1). The relative risk of TMD symptoms
among patients with chronic pain when compared to the
general population was 7.1 (95% CI 5.9–8.4).

In the overall sample, all individuals reported at least
one pain site (five missing data). Among the 3Q-positives,
the most frequently reported pain sites were lower back,
neck, and shoulder. In the overall sample, 49.5% of the
patients reported localised pain (pain located to the jaw,
face or head), 83.0% regional pain, and 96.3% reported
bodily pain, respectively (Table 1, Figure 2), with no sig-
nificant difference between patients with bodily pain with
and without concurrent TMD.

In the multivariable analysis, age was the only factor
significantly associated with TMD symptoms (p = 0.018,
Table 2). The prevalence of being 3Q-positive increased
with increasing patient age up to the mid-forties (Figure 3).
While kinesiophobia, anxiety, depression were not statis-
tically significant predictors in the model, the confidence
intervals revealed a marked uncertainty in their odds ratio
estimates that ranged from below 0.5 to over 2 (Table 2).

Discussion

The present study showed that the every second of chronic
pain patients referred to a specialised pain clinic, also re-
ported concurrent frequent TMD symptoms. Therefore,

Figure 1: Flow chart of recruitment process and study participants,
* excluded did not fill out the screening questions for
temporomandibular disorders (TMD).
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TMD are likely considerably prevalent among patients with
chronic pain complaints. The only factor significantly
associated with TMDwas age, with increasing age until the
mid-forties, i.e. kinesiophobia, anxiety, depression were
not associated with TMD symptoms.

In general, the prevalence varies depending on the
assessment method, frequency and duration of the condi-
tion. The prevalence of TMD pain in the general population
is approximately 10% [34]. Due to the subjective nature of
pain complaints, self-reported measures are regarded the
best available approach for pain assessment. In the present
study, we investigated a population of chronic pain pa-
tients concerning their TMD pain complaints as well as the
functional disturbances related to TMD. In clinical prac-
tice, it is essential to use methods that are efficient to
identify patients in need of treatment. One such method is
the screening questions 3Q/TMD. The 3Q/TMD was pri-
marily constructed as a screening tool for general dental
practitioners to easily detect individuals who could benefit
from a further TMD examination [10]. Thus, a frequency of
‘once a week or more’ was adopted to provide a limiting
time frame and to include only those with more frequent
symptoms. The prevalence of TMD among adults in the
general population, is approximately 7% as measured by
the 3Q/TMD. The prevalence of TMD is highest among in-
dividuals in working ages, and more so in women when
compared to men [35].

In our sample, the results indicate that TMD symptoms
seem to follow the same pattern in age distribution as in the
general population, even though the prevalence is
considerably higher. There could be numerous reasons for
this higher presence or TMD symptoms in chronic pain
patients. Individuals with any longstanding pain condition
have a higher likelihood of developing another pain con-
dition during the follow-up period after adjusting for age,
gender, education, and level of depression [9]. In addition,
widespread pain over a more extended period can cause
general hyperalgesia due to central sensitization, and thus

Table : Characteristics of patients with chronic disabling body
pain (n=) with (Q-positive) and without (Q-negative) symp-
toms related to temporomandibular disorders.

Q-positive
(n=)

Q-negative
(n=)

Overall
(n=)

Sex
Female  (.%)  (.%)  (.%)
Male  (.%)  (.%)  (.%)
Age
Median (IQR) . () . () . ()
Kinesiophobia
No Kinesiophobia  (.%)  (.%)  (.%)
Kinesiophobia  (.%)  (.%)  (.%)
Missing  (.%)  (.%)  (.%)
Anxiety level
Normal  (.%)  (.%)  (.%)
Borderline anxiety  (.%)  (.%)  (.%)
Anxiety  (.%)  (.%)  (.%)
Missing  (.%)  (.%)  (.%)
Depression level
Normal  (.%)  (.%)  (.%)
Borderline

depression
 (.%)  (.%)  (.%)

Depression  (.%)  (.%)  (.%)
Missing  (.%)  (.%)  (.%)
Pain
Local  (.%)  (.%)  (.%)
Regional  (.%)  (.%)  (.%)
General  (.%)  (.%)  (.%)

Figure 2: Distribution of pain sites in the
study population (n = 188) divided into
local (head), regional (head and neck) and
bodily pain sites [33].
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local symptoms can be triggered due lo lowered pain
thresholds. Moreover, widespread pain has been identified
as a risk factor for the onset of TMD in women [36].
Therefore, the higher prevalence could be related to a
higher incidence of TMD among patients with spinal pain
conditions or to a longer duration of the TMD symptoms, or
to both.

Interestingly, the prevalence of orofacial pain
complaint in the general population is on the rise [37].
Therefore, it is reasonable to assume that orofacial symp-
toms will also be more prevalent even in patients referred
to specialist pain clinics. All in all, since the present study

confirms a considerable overlap between chronic bodily
pain symptoms and orofacial pain complaints, screening
for TMD inhealth care is reasonable, and the 3Q/TMDcould
be a suitable tool.

Previous studies have shown that patients with
chronic pain and TMD share comorbidities such as somatic
symptoms, depression [38], and sleep disturbances [39].
Also of relevance,management of chronic pain has aworse
prognosis in patients with psychological symptoms [18,
20]. Therefore, the consideration of coexisting psycholog-
ical symptoms is crucial in patients with chronic pain and
TMD. In our sample, patients with chronic pain and TMD
do not seem to differ from other chronic pain patients, and
as a consequence, the treatment related has to be seen in
the same perspective. Increased awareness regarding TMD
and comorbid pain conditions may decrease the risk of
treatment failure and result in improved diagnostics and
prognosis [40]. Local factors such as clenching and
grinding may (or may not) be comorbid factors in in-
dividuals with chronic pain from other parts of the body
since these factors can be related to generalized hyper-
algesia [41]. Raphael and Marbach have shown that pa-
tients with widespread pain do not respond to a standard
single treatment with occlusal splints to the same extent as
do patients with only TMD symptoms [15]. Instead, patients
with widespread pain would benefit from a multimodal
treatment program. Today, both dental care and pain re-
habilitations clinics usemultimodal treatment strategies in
the management of chronic pain patients. Nevertheless,
since individuals with chronic pain complaintsmay benefit
from decreased pain input, even from the trigeminally
innervated areas, awareness of locally mediated factors
such as static load from clenching and grinding may be
beneficial. In this aspect, the use of the 3Q/TMD as a
screening tool even in health care may contribute to an
improved and holistic assessment of the patient [10, 24].

All in all, the present study confirms previous findings
in suggesting a frequent concurrency between TMD symp-
toms and chronic pain complaints outside the orofacial
region [25, 42, 43]. Given the significant prevalence of TMD
complaints in such patients, our results expose a potential
shortage in current medical examinations. Although pain
rehabilitation clinics are experts in diagnosing and in
treatment of chronic pain patients, there are seldom rou-
tines for detecting TMD, and TMD symptoms remain un-
recognized, underdiagnosed andundertreated. The distinct
organizational differentiation between the health care sys-
tem and dental care system can be another reason for
undertreatment of TMD complaints. In Sweden, the public
health insurance provides all patients access to health care
for approximately €20 per visit and with a maximal annual

Table : Associations to temporomandibular disorders (TMD) used
as dependent variable in the study sample (n=).

Predictors Odds Ratios CI p-Value

(Intercept) . .–. .
Male . .–. .
Age see Figure for effecet estimate .
Kinesiophobia . .–. .
Borderline anxiety . .–. .
Anxiety . .–. .
Borderline

depression
. .–. .

Depression . .–. .
Observations 

RTjur .

Figure 3: Assocation between age and temporomandibular
disorders (TMD) prevalence among patients referred to a
rehabilitation clinic due to chronic body pain, as estimated from
multivariable logistic regression model (n=188). Grey bands
represents 95% confidence interval.

Stålnacke et al.: Temporomadibular disorders in chronic pain patients 45



cost of€110. In contrast, in dentistry a fee for service system
is adopted. Even though the social insurance system sup-
ports a certain percentage of the cost, there is no maximal
annual cost cut-off. By tradition patients with TMD com-
plaints are primarily managed in dentistry. Even in
dentistry, patients with TMD are often underdiagnosed and
undertreated [44]. Thus, there is an obvious risk that pa-
tients end up between systems. This reinforces the impor-
tance of a sufficient collaboration between health care and
dental care for the provision of a proper management of
patients with chronic pain and TMD.

Strengths and limitations

In the present study,weused valid questionnaires to assess
pain complaints together with the psychosocial compo-
nents that are possibly related to chronic pain. The diag-
nostic accuracy of the 3Q/TMD has been evaluated in both
the general population and among patients referred to a
pain specialist clinic for an orofacial pain complaint [45].
Since the accuracy of a diagnostic test differs depending on
the studied population, it is reasonable to assume that the
accuracy of the 3Q/TMD may vary slightly among patients
referred for bodily pain complaints. Further validation of
the 3Q/TMD in such a setting is therefore necessary. The
small sample size resulted in in low power in the multi-
variable modelling of 3Q/TMD, as seen in the relative wide
confidence intervals of the predictors. Also, due to the
small number of participants, further subgroup analysis
was not possible. Further, the sex distribution is uneven,
with more women than men. However, since the sex dis-
tribution in this sample is representative of a population
found in specialist pain centres, the generalisability of our
findings is warranted.

Conclusions

The prevalence of TMD symptoms was considerably higher
in our chronic pain population when compared to the
general population. Our results reinforce the importance of
paying attention to the comorbidity between widespread
pain and local TMD symptoms and to evaluate TMD
symptoms in the assessment of a patient with chronic pain
complaints. The 3Q/TMD questionnaire could be a suitable
screening tool for use at pain rehabilitation clinics to
identify risk patients for further examination. Since this
study comprises a relatively small sample, further studies
are needed.
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