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Abstract
In orofacial pain patients, pain-related temporomandibular disorders (TMD) and
neuropathic pain (NP) can both be present. The aim of this cross-sectional study
was to examine whether in patients with orofacial pain, associations can be found
between (subdiagnoses of) pain-related TMD and NP. Participants were asked to fill
in the questionnaires of the Diagnostic Criteria for TMD (DC/TMD) and a screening
questionnaire for NP, the Douleur Neuropathique 4 (DN4). Complete data sets were
collected from 355 participants with an orofacial pain complaint. First, univariate
analyses were used to pre-screen the independent variables. Subsequently, multivariate
binary logistic regression analysis was used to further assess the association between
the independent variables, which were significant in the univariate analyses, and the
dependent variable NP. From all 355 participants, 274 (77.2%) had pain-related TMD. 72
participants (20.3%) had a DN4 score ≥4, suggesting the presence of NP. A DN4 score
≥4 occurred in 62 (22.6%) of the 274 cases with pain-related TMD. In the univariate
analyses, NP was found to be significantly associated with the presence of pain-related
TMD (χ2 = 4.088, p = 0.043), myalgia (χ2 = 6.916, p = 0.009), and headache attributed
to TMD (χ2 = 13.366, p< 0.001). In the multivariate analysis, NPwas only significantly
associated with headache attributed to TMD (Odds Ratio = 2.37, 95% Confidence
Interval: 1.30 to 4.34, p = 0.005). NP characteristics are associated with headache
attributed to TMD. The results stress the need for including aNP assessment in diagnostic
protocols for pain-related TMD.

Keywords
Orofacial pain; Diagnostic criteria for temporomandibular disorders; Pain-related
temporomandibular disorders; Douleur neuropathique 4; Neuropathic pain

1. Introduction

Orofacial pain is defined as pain in the soft and hard tissues of
the face, head and neck [1]. It is caused by diseases or disorders
of regional structures, by dysfunction of the nervous system,
or through referral from distant sources [2]. In 2020, the
International Classification of Orofacial Pain (ICOP) created
a classification guide for orofacial pain [3]. This classification
proposed that chronic temporomandibular disorders (TMD)
may be classified as a chronic primary orofacial pain [4].
Many patients have orofacial pain complaints for several years,
however without receiving causal treatment but rather more
symptomatic-based management [1, 5]. Prevalence of orofa-
cial pain is approximately 13% in the general population (range
1–48%) [6]. The most common cause of orofacial pain, after
dental pain, is pain of musculoskeletal origin described under
the umbrella term “pain-related TMD” [7]. The prevalence of
pain-related TMD is estimated at 15% in women and 8% in
men [8]. The etiology of pain-related TMD is multifactorial,
whereby an imbalance between the load and the resistance of

the soft and hard tissues of the masticatory system, due to oral
habits, facial trauma, systemic disorders, genetic factors and
psychosocial factors, can be involved. Chronic TMD could
be considered as a condition with chronic primary orofacial
pain, presenting as myofascial TMD pain [9]. Individuals with
chronic pain often report comorbid and complex psychosocial
symptoms [10]. Internationally accepted criteria for setting the
diagnosis of TMD have been developed for application in clin-
ical practice [11]. Pain-related TMD is considered nociceptive
pain, thus pain “that arises from actual or threatened damage to
non-neural tissue and is due to activation of nociceptors” [12].

Besides pain-related TMD, another possible non-dental
cause of orofacial pain is neuropathic pain (NP). NP used to
be defined as pain initiated or caused by a primary lesion or
dysfunction in the peripheral or central nervous system [13].
A recent study proposed defining NP as pain arising as a direct
consequence of a lesion or disease affecting the somatosensory
system [13]. The Neuropathic Pain Special Interest Group
(NeuPSIG) of the International Association for the Study
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of Pain (IASP) recently updated a grading system to assist
with determining the level of certainty that a patient’s pain is
actually NP. They classify NP as unlikely, possible, probable
or definite, depending on the history of the complaints of the
patient, the findings from a clinical examination, and possible
laboratory tests [13, 14]. NP can arise either spontaneously or
after the provocation of various stimuli [15]. Many screening
tools for NP are available in clinical practice. These screening
tools are often used to identify NP in addition to a clinical
examination. The most commonly used screening tool is the
“Douleur Neuropathique 4” (DN4) questionnaire [16]. This
screening instrument is based on key signs and symptoms,
such as burning, painful cold, electric shocks and itching
[16]. To establish a more definite diagnosis of NP, a thorough
diagnostic examination, including qualitative and quantitative
testing of the somatosensory function, is needed [17].
It can be challenging to set a proper pain diagnosis and to

distinguish between nociceptive pain and NP in patients with
orofacial pain complaints. It is possible that nociceptive pain
and NP merely occur simultaneously as comorbid conditions,
but they may as well influence each other. An association
has been found between chronic TMD pain and secondary
mechanical hyperalgesia, induced experimentally outside the
trigeminal area [18]. Several studies have noted that character-
istics of chronic pain and NP seem to occur together [19, 20],
but as yet it is not known whether pain-related TMD and NP
are interrelated [21]. Therefore, the aim of this study was to
examine whether in patients with orofacial pain, an association
can be found between (subdiagnoses of) pain-related TMD and
NP.

2. Materials and methods

2.1 Design and participants
Data were collected cross-sectionally from participants who
were referred to the Clinic for Orofacial Pain and Dysfunction
of the Academic Centre for Dentistry Amsterdam (ACTA)
from October 2013 until November 2015. All patients were
asked to fill in a questionnaire of the Diagnostic Criteria for
Temporomandibular Disorders (DC/TMD) and the seven self-
report items of the DN4 screening questionnaire. Patients were
not specifically recruited for this study, as it is retrospective.
Due to the retrospective nature, data on the amount of patients
who did not consent was not gathered. As all patients had
their data gathered in a single session, no patients were lost
in follow-up studies either.
The data set which was made available had not yet been

prepared for this research. The exclusion criteria for the 555
excluded participants are shown in Table 1. The table contains
the steps taken to clean the data, the reasoning behind the steps,
as well as the remaining patients after each step.
All questionnaires were implemented in a comprehensive

digital questionnaire that is completed by all patients before
their first appointment at the clinic, as part of usual care.
At the first visit, all patients included in this research were

clinically examined according to the DC/TMD protocol. In
addition, the three clinical examination items of the DN4 were
performed. This examination is also part of the usual care

and was performed by one of the trained dentists working
at the clinic. Details of the examination are provided in the
subsequent paragraphs.
For this research, participants were grouped based on

the presence or absence of TMD pain, myalgia, arthralgia,
headache attributed to TMD and NP.

2.2 DC/TMD
For setting the diagnosis of temporomandibular disorders, the
DC/TMD protocol [11, 22] was used. This protocol includes a
standardized assessment of the history of patients’ complaints,
their psychosocial status, and a clinical examination of the
masticatory muscles and the temporomandibular joints [11].
The DC/TMD consists of two axes: Axis I for the assessment
of a physical diagnosis based on symptoms reported by the
patients and on signs present during the clinical examination;
andAxis II for the assessment of psychosocial factors of impor-
tance for prognosis and treatment planning [11]. The DC/TMD
is the most commonly used instrument for pain-related TMD
diagnostics, with a sensitivity ≥0.86 and a specificity ≥0.98
[11]. In the present study, a distinction was made between the
presence of pain-related TMD (e.g., at least one DC/TMD-pain
diagnosis), myalgia, arthralgia, headache attributed to TMD
[23], and the absence of pain-related TMD (no DC/TMD-pain
diagnosis).

2.3 DN4
We used the DN4 to screen the patients for NP-characteristics
in the orofacial region [16]. The DN4 is a tool which con-
sists of two parts, namely seven self-report items and three
clinical examination items. In total, there are ten points to
be scored, one for each item. The first seven items of the
DN4 were implemented in the digital questionnaire, asking
whether the patient’s pain felt like burning (1), painful cold (2),
electric shocks (3), tingling (4), pins and needles (5), numbness
(6) and/or itching (7). During the clinical examination, data
regarding the last three items of the DN4 were collected to
determine whether hypoesthesia to touch (8) and/or to prick
(9) was present in the painful area, and if the pain could be
caused or increased by brushing (10). This clinical data was
collected by asking the patient whether the sensation of touch,
pricking, or brushing was less perceived on the painful side
than on the control side during the examination. The tests were
performed in the intra- or extra oral region with, respectively,
a cotton roll and a dental probe, as well as a small disposable
composite dental brush in the intra oral region or a specifically
designed brush (Somedic SENSELab, Brush no. 5, Sösdala,
Sweden) for the extra oral region, according to a dedicated
protocol [24]. When the patient scored positive on at least four
out of ten items of the DN4, the diagnosis of possible NP was
set.

2.4 Data analysis
To pre-screen the independent variables, Chi-square tests were
used to test for the association between NP and all the cate-
gorical independent variables, including gender and the pres-
ence/absence of pain-related TMD and its subdiagnoses (i.e.,
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myalgia, arthralgia and headache attributed to TMD). For
the continuous independent variable, age, an independent-
sample t-test was used. Chi-square tests and independent-
sample t-test were regarded as the univariate analyses. Sub-
sequently, multivariable binary logistic regression analysis
was performed on the independent variables that showed a
significant correlation with NP during pre-screening, to show
an association with possible NP (DN4 ≥4) as the dependent
variable. The tests were done using SPSS Version 29 Software
(IBM Corp., Armonk, NY, USA, 2012), with a significance
threshold of α = 0.05.

3. Results

In total, data was collected from 355 participants (mean ± SD
age = 41.9 ± 15.1 yrs; 80.6% women), all of whom reported
orofacial pain complaints. Demographic data (gender and age)
of all participants, the pain-related TMD group, the subgroups
of pain-related TMD, the no-pain-related TMD group, the
possible NP group, and the no-NP group are given in Table 2.
Table 3 shows the cross-tabulation information, including

chi-square and p-value, of NP with all categorical independent

variables. For the continuous variable, age, the mean and
standard deviation were included for the group of participants
with possible NP, as well as for the group of participants
without possible NP.

From the 355 participants, 274 participants (77.2%) had
pain-related TMD (one ormore pain diagnoses according to the
DC/TMD), whilst 81 (22.8%) had no pain-related TMD.When
considering pain-related TMD subdiagnoses, there were 240
participants (67.6%) with myalgia, 171 participants (48.2%)
with arthralgia, and 73 (20.6%) with headache attributed to
TMD. From all 355 participants, 72 participants (20.3%) had
a DN4 score ≥4, suggesting possible NP. 62 participants
(86.1%) of the 72 participants with possible NP had pain-
related TMD, while 10 participants with possible NP (13.9%)
had no pain-related TMD (Table 3).

All ten NP components from the DN4 are shown separately
in Table 4 for all participants as well as for the pain-related
TMDgroup, the subgroups of pain-related TMD, thosewithout
pain-related TMD, and those with possible NP. The table also
includes the percentage of participants within each group that
have a NP component (i.e., DN4 ≥4).

TABLE 1. Exclusion criteria for the participants in this study.
Reason for removal Amount of patients left

Step 0 Original data amount 910
Step 1 Patients in the period leading up to 2014 who had an RDC diagnosis 786
Step 2 Patients who were underage at the time of their visit to ACTA 748
Step 3 Patients who did not have a complete DN4 447
Step 4 Patients without a DC/TMD-assessment 432
Step 5 Patients who did not report any pain 355
Note: RDC: Research Diagnostic Criteria; ACTA: Academic Centre for Dentistry Amsterdam; DN4: Douleur Neuropathique 4;
DC/TMD: Diagnostic Criteria/Temporomandibular Disorders.

TABLE 2. Demographic characteristics (gender and age) of all participants, of the pain-related TMD group, the
subgroups of pain-related TMD, the no-pain-related TMD group (orofacial pain without pain-related TMD), and the

possible NP group (DN4 ≥4) of the 355 participants with orofacial pain.
Group Total N Gender N Min age Max age Mean age SD age

All participants 355 Men 69 18 73 42.04 16.29
Women 286 18 77 41.87 14.91

DC/TMD

Pain-related TMD 274 Men 43 18 71 40.47 16.58
Women 231 18 77 41.01 14.72

Myalgia 240 Men 41 18 71 39.02 16.33
Women 199 18 76 41.27 14.63

Arthralgia 171 Men 22 21 71 43.68 17.66
Women 149 18 77 41.94 14.81

Head attr. to TMD 73 Men 5 27 54 38.40 12.03
Women 68 18 72 41.35 14.33

No pain-related TMD 81 Men 26 18 73 44.65 15.59
Women 55 18 76 45.49 15.26

NP

Possible NP 72 Men 16 21 73 46.19 17.34
Women 56 18 76 43.88 12.89

No NP 283 Men 53 18 71 46.19 17.34
Women 230 18 77 41.39 15.34

Note: DC/TMD: Diagnostic Criteria Temporomandibular Disorders; N: number; SD: standard deviation; Min: minimum; Max:
maximum; TMD: temporomandibular disorders; Head attr.: headache attributed; NP: neuropathic pain.
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TABLE 3. Characteristics of the independent variables and the dependent variable of the study, as well as the
chi-square tests, representing the associated dependence between the independent variables and possible NP (DN4 ≥4) in

all patients with orofacial pain.
No NP Possible NP Total Chi-square p-value

Pain-related TMD 212 62 274
No pain-related TMD 71 10 81

Total 283 72 355 4.09 0.043*
Myalgia

No 101 14 115
Yes 182 58 240
Total 283 72 355 6.92 0.009*

Arthralgia
No 152 32 184
Yes 131 40 171
Total 283 72 355 1.97 0.160

Head attr. to TMD
No 236 46 282
Yes 47 26 73
Total 283 72 355 13.37 <0.001*

Gender
Women 230 56 286
Men 53 16 69
Total 283 72 355 0.45 0.503

Age
Mean 41.28 44.39
Std Deviation 15.40 13.90
Total 283 72 355 - 0.120

Note: TMD: temporomandibular disorders; DN4: Douleur Neuropathique 4; Head attr.: headache attributed; NP: neuropathic
pain; *: p < 0.05. All independent variables, except for age, were analyzed using crosstab and chi-square tests. For age, the
results were analyzed using an independent-sample t-test.

TABLE 4. Multivariate binary logistic regression,
representing the effect of the significant variables found in
the chi-square test on possible NP (DN4 ≥4) using the

data of all 355 participants.
Possible NP

(DN4 <4 is the reference category)
OR (95% CI) p-value

Pain-related TMD 1.09 (0.42–2.81) 0.861
Myalgia 1.71 (0.74–3.96) 0.208
Head attr. to TMD 2.37 (1.30–4.34) 0.005*
Note: TMD: temporomandibular disorders; DN4: Douleur
Neuropathique 4; Head attr.: headache attributed; NP:
neuropathic pain; OR: Odds Ratio; CI: Confidence Interval;
*: p < 0.05.

Out of all 274 participants with pain-related TMD, 62
(22.6%) had possible NP, for myalgia this was 58 (24.2%)
out of 240, for arthralgia 40 (23.4%) out of 171, and for
participants with headache attributed to TMD 26 (35.6%) out
of 73. Out of the 81 participants without pain-related TMD,

10 (12.3%) had possible NP.
Using chi-square tests, possible NP was found to be sig-

nificantly associated with the presence of pain-related TMD
(χ2 = 4.088, p = 0.043), myalgia (χ2 = 6.916, p = 0.009)
and headache attributed to TMD (χ2 = 13.366, p < 0.001).
The presence of arthralgia (χ2 = 1.974, p = 0.160) and gender
(χ2 = 0.448, p = 0.503) were found not to be associated with
possible NP (Table 3). The patient’s age was also found not
to be associated with possible NP when using an independent-
sample t-test (p = 0.120).
With the chi-square test, used for pre-screening, pain-related

TMD, myalgia and headache attributed to TMD were found
to be significantly associated with possible NP and, as such,
were used in a multivariable binary logistic regression with
possible NP as the dependent variable. The analysis showed
that headache attributed to TMD was significantly associated
with possible NP (Odds Ratio (OR) = 2.37, 95% Confidence
Interval (CI) = 1.30–4.34, p = 0.005), while pain-related TMD
(OR = 1.088, 95%CI = 0.42–2.81, p = 0.861) and myalgia (OR
= 1.714, 95% CI = 0.74–3.96, p = 0.208) were not associated
with possible NP (Table 4).
In all rows of Table 5, a trend can be seen in which par-
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ticipants without pain-related TMD seem to have NP compo-
nents less frequently than those with pain-related TMD. This
trend suggests that participants without pain-related TMD, as
a group, seem to experience less NP than those with pain-
related TMD. In the pain-related TMD group, numbness seems
to score the highest out of all NP components. Burning and
tingling score very high as well, while itching and hyper-
sensitivity to brushing seem to score relatively low for all
groups. Another study found similar results for numbness,
while also finding a significantly increased rate of itching and
hypersensitivity to brushing between patients with possible NP
and with no NP [16].

4. Discussion

4.1 Discussion of the results
The aim of this study was to examine whether in patients with
orofacial pain, an association can be found between (subdiag-
noses of) pain-related TMD and possible NP. The results of the
multivariate binary regression analysis (Table 4) showed that
there is a significant association between headache attributed
to TMD on the one hand and possible NP on the other hand. A
possible explanation for this association can be the high co-
morbidity between TMD and headache, as well as the neu-
roanatomical relationship between the anatomic areas where
the TMD and headache is located [25]. Moreover, in order to
set the diagnosis of headache attributed to TMD, the diagnosis
of myalgia and or arthralgia should be set including familiar
pain to palpation of the temporalis area. This indicates that the
pain area is much more widespread compared to a diagnosis of
myalgia or arthralgia alone [11]. Presence of widespread pain
may involve, therefore, sensitization mechanism that are also
present in NP [26, 27].
In patients with orofacial pain complaints, it can be challeng-

ing to set the proper pain diagnosis, and to distinguish between
nociceptive pain and NP. It is possible that they merely occur
simultaneously as comorbid conditions, but nociceptive pain
and NP might also influence each other. One study found
that chronic pain could be explained by either the nociceptive
pain model or the NP model [21]. However, there might be a
link between NP and nociceptive pain; in patients with pain-
related TMD, which is considered nociceptive pain, there can
be somatosensory abnormalities [28]. Due to the frequent
observation of the co-existence of both nociceptive pain and
NP in daily clinical practice, another study suggests assessing
the presence or absence of NP components in screening for NP
[29]. Understanding the presence of comorbid disease states
could be helpful for characterizing and treating patients, as
the complex ways TMD manifests in clinical research varies
a lot [26, 30, 31]. A study on orofacial pain found that clinical
signs and symptoms of nociceptive pain andNP disorders often
overlap [32]. The current treatment pathways of orofacial pain
may not be effective for the pain complaints and can even
contribute to the chronicity of the condition [33]. A study
on pain-related TMD patients showed a possible link between
nociceptive pain and NP in the orofacial region [28]. This
study detected somatosensory abnormalities both within and
outside the primary painful region, which strongly indicates

disturbances in the central processing of somatosensory stimuli
[28]. One study describes how an individual, diagnosed with
TMD, could present with a different neuropathic diagnosis
and treatment. Even within a single diagnosis, pathophys-
iological mechanisms may differ between individuals and,
consequently, require different personalized treatments and
approaches, with respect to their individual biopsychosocial
history [34].
Results from this and related studies show that not enough

research has been conducted so far to investigate the possible
association between nociceptive pain, like pain-related TMD,
and possible NP in the orofacial region. As an association has
been shown in this study between headache attributed to TMD
and NP, and further studies should investigate the primary pre-
dictors for this association. The diagnostic tools for orofacial
pain need to be expanded, as they still do not sufficiently clarify
the possible links between NP characteristics and pain-related
TMD.

4.2 Strengths & limitations
A strength of this study is the selection process. The entire
group of adult patients with orofacial pain of the Orofacial
Pain and Dysfunction Clinic of ACTA within the identified
timespan was included in this study, so no selection bias was
present. However, the external validity is limited by the fact
that the participants were referred to a specialty clinic, meaning
that the study group is not representative of the total population
of orofacial pain patients.
One of the limitations of this study is that we only focussed

on the mechanism of pain, viz., nociceptive and neuropathic.
However, pain can also be classified in other ways, such as
pain based on the etiology, i.e., somatic or psychogenic, or
the duration of pain, i.e., whether it is acute or chronic [35].
These aspects were not considered in the present study. Using
the mechanism of pain is also a strength, however, because
most medical doctors base their diagnosis and treatment on
pain mechanisms. A similar study in the Netherlands, with
regard to lower back pain, states that the assessment of the
presence and severity of a NP component is key in diagnosing
chronic pain patients [36]. Although chronic pain is not
necessarily a symptom but can constitute a condition in itself,
the International Association for the Study of Pain (IASP)
terminology does not currently reflect this understanding [37].
More studies on chronic pain as a NP component predictor
could lead to a better understanding of the mechanisms of pain.
Another limitation of this study is the lack of a diagnostic

tool for NP. For a patho-anatomical diagnosis of NP, sufficient
knowledge is required regarding the patient’s nerve injuries,
which is difficult to obtain in a clinical setting. As there
is no gold standard to diagnose NP in daily practice, the
highest level of certainty of NP in daily clinical care that
can be accomplished is possible NP. To establish a probable
diagnosis of NP, a thorough and time-consuming diagnostic
examination, including qualitative and quantitative testing of
the somatosensory function (QST), is needed [28]. Future
studies should use these methods of QST measurements to
diagnose probable NP.
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TABLE 5. NP components as included in the DN4 (number; % of positive answers) of all participants, of the pain-related TMD group, of the subgroups of pain-related
TMD, and of the no-pain-related TMD group in all 355 participants with orofacial pain.

Questionnaire Clinical examination

Group Burning Painful
cold

Electric
shocks

Tingling Pins and
needles

Numbness Itching Hypoesthesia
to touch

Hypoesthesia
to prick

Hypersensitivity
to brushing

DN4 ≥4

All participants 94
(26.5%)

63
(17.7%)

83
(23.4%)

82
(23.1%)

88
(24.8%)

126
(35.5%)

38
(10.7%)

67 (19.0%) 66 (18.6%) 22 (6.2%) 72
(20.3%)

Pain-related TMD 74
(27.0%)

51
(18.6%)

65
(23.7%)

70
(25.5%)

69
(25.2%)

107
(39.1%)

34
(12.2%)

53 (19.3%) 58 (21.2%) 19 (6.9%) 62
(22.6%)

Myalgia 68
(28.3%)

46
(19.2%)

58
(24.2%)

61
(25.4%)

64
(26.7%)

93
(38.2%)

33
(13.8%)

49 (20.4%) 53 (22.1%) 16 (6.7%) 58
(24.2%)

Arthralgia 49
(28.7%)

32
(18.7%)

40
(23.4%)

46
(27.1%)

43
(25.2%)

70
(40.1%)

23
(13.5%)

35 (20.5%) 37 (21.6%) 13 (7.6%) 40
(23.4%)

Head attr. to TMD 29
(39.7%)

19
(26.0%)

26
(35.6%)

24
(32.9%)

21
(28.8%)

36
(49.3%)

10
(13.7%)

23 (31.5%) 18 (24.7%) 7 (9.6%) 26
(35.6%)

No pain-related TMD 20
(24.7%)

12
(14.8%)

18
(22.2%)

12
(14.8%)

19
(23.5%)

19
(23.5%)

4 (4.9%) 14 (17.3%) 8 (9.9%) 3 (3.7%) 10
(12.3%)

Possible NP 50
(69.4%)

31
(43.1%)

42
(58.3%)

50
(69.4%)

44
(61.1%)

56
(77.8%)

24
(33.3%)

39 (54.2%) 34 (47.2%) 12 (16.7%) 72 (100%)

No NP 44
(15.5%)

32
(11.3%)

41
(14.5%)

32
(11.3%)

44
(15.5%)

70
(24.7%)

14 (4.9%) 28 (9.9%) 32 (11.3%) 10 (3.5%) 0 (0%)

Note: TMD: temporomandibular disorders; DN4: Douleur Neuropathique 4; Head attr.: headache attributed; NP: neuropathic pain.
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4.3 Clinical implications
NP characteristics are present in patients with a diagnosis
of pain-related TMD. Headache attributed to TMD was sig-
nificantly associated with possible NP. As a subdiagnosis of
pain-related TMD, this stresses the need for including a NP
assessment in diagnostic protocols for pain-related TMD.

5. Conclusions

A significant association between pain-related TMD and pos-
sible NP in the orofacial region was found, albeit only for the
subdiagnosis “headache attributed to TMD”. A more rigorous
diagnosis of NP in orofacial pain patients can help in creating
a better understanding of other possible associations between
pain-related TMD and possible NP, as well as of the predictors
for this association. As the diagnoses of pain-related TMD and
NP determine the treatment pathway for a patient, with each
one differing substantially from the other, further investigation
of possible relationships between pain-related TMD and NP is
vital to provide better care for orofacial pain patients. This
study shows that there is a higher chance in pain-related TMD
patients to have NP than in patients without pain-related TMD.
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