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Abstract
Background: To evaluate the association of oral parafunctions with clinical DC/TMD
(Diagnostic Criteria for Temporomandibular Disorders) Axis I diagnoses, Axis II
biopsychosocial assessment and pain widespreadness in TMD pain patients in tertiary
care. Methods: 197 TMD pain patients were clinically examined and responded to
DC/TMD OBC (Oral Behaviour Checklist) and Axis II comprehensive instruments.
Patients were divided into Pain Drawing (PD) profile subgroups: PD-1 = head/face
pain; PD-2 = head and neck/shoulder regional pain; PD-3 = widespread pain. Using the
Graded Chronic Pain Scale 2.0 assessing pain-related intensity/interference, the patients
were classified into TMD subtypes 1–3. Associations of frequent sleep bruxism (4–7
times per week) and daytime clenching (most/all of the time) with explanatory variables
were evaluated with Independent Samples Kruskal-Wallis and chi-square tests and
pairwise comparisons weremadewithMann-Whitney U-test with Bonferroni correction.
Results: Frequent sleep bruxism was reported by 46.2% and daytime clenching by
67.5% of the participants. Sleep bruxism and daytime clenching associated significantly
with muscle-related TMD diagnoses. Sleep bruxism and daytime clenching were
significantly associated with anxiety (GAD-7, General Anxiety Disorder-7) subgroups,
the highest prevalence being in the most severe subgroups. Frequent sleep bruxism was
reported more by participants in TMD subtype 2 as well as those in PD-2 and PD-3
profile subgroups, with significant differences between PD-1 vs. PD-2 and between PD-
1 vs. PD-3. Conclusions: Oral parafunctions are associated with muscle-related TMD
diagnoses, anxiety symptoms and wider body pain, which should be considered in the
assessment, treatment planning and personalized care of TMD pain patients.
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1. Introduction

Temporomandibular disorders (TMD) refer to pain and/or dys-
function of the temporomandibular joints (TMJs), masticatory
muscles, and associated structures. The most common symp-
toms of TMD are pain in the jaw and masticatory muscles,
limited jaw movements, and TMJ sounds [1]. In addition,
patients with TMD commonly report headache, facial and ear
pain, and comorbid pain symptoms, including neck, shoulder
and/or back pain, or fibromyalgia [2].

Parafunctional behaviors include sleep bruxism, defined as
a masticatory muscle activity during sleep (characterized as
rhythmic or tonic activity), and awake bruxism, which is mas-
ticatory muscle activity during wakefulness and characterized

by repetitive or sustained tooth contact and/or by bracing or
thrusting of the mandible [3]. Singing, talking for a long time
(in customer service or teaching, for example) and chewing
gum are also parafunctional activities of the masticatory sys-
tem, among others [4]. Oral parafunctions have shown to relate
with the incidence of TMD [5, 6]. Further, both sleep and
awake bruxism have been shown to be associated with pain-
related diagnoses of TMD [7–10]. Bruxism can also be linked
to other pains in the body, widespread pain, and headache [11–
13]. On the contrary, studies based on objective measurements
(i.e., electromyography, polysomnography) have not found
any association or even a negative relationship between sleep
bruxism and TMD [14].

The current criteria for TMD, DC/TMD (Diagnostic Criteria
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for Temporomandibular Disorders), are applicable for both
research and clinical use [15]. The DC/TMD criteria consist
of Axis I and Axis II, of which Axis I elucidates patient’s
somatic diagnoses using DC/TMD Symptom Questionnaire
and clinical examination protocol, while Axis II comprises
biopsychosocial instruments for assessment of pain-related,
jaw function and psychological and psychosocial factors [15].
The DC/TMD Axis II instruments include Graded Chronic
Pain Scale (GCPS version 2.0), Patient Health Questionnaires
(PHQ-4, PHQ-9 and PHQ-15), Generalized Anxiety Disorders
(GAD-7), and Jaw Function Limitation Scale (JFLS-8 and
JFLS-20). The Oral Behavior Checklist (OBC) inquires para-
functions of the masticatory system assessing, including sleep
and awake bruxism, and other parafunctional behaviors. Pain
Drawing (PD) is an instrument for visualizing and assessing
pain locations, distribution, and widespreadness of TMD pain
and comorbid pain problems [15]. A Finnish translation of
the DC/TMD criteria, DC/TMD-FIN (Finnish translation), has
been developed [16], and its applicability and validity have
recently been evaluated in a multicenter study in Finland [17].
Among TMD pain patients, different biopsychosocial

profiles have been shown based on pain-related
intensity/interference and pain widespreadness [17].
Using the GCPS 2.0, a study on Finnish tertiary care
referral TMD pain patients showed that those in the most
severely compromised TMD pain patients (TMD subtype 3)
experienced biopsychosocial symptoms and comorbid pains
[17], as well as more widespread pain marked in DC/TMD
Pain Drawings significantly more often than patients with
mild and moderately compromised burden related to TMD
(TMD subtypes 1 and 2) [18].
Parafunctional behaviors have been shown to relate to psy-

chological distress [12]. Further, physical and depression
symptoms have shown to be associated with self-reported
waking-state oral parafunctional behaviors, assessed by using
the OBC [10, 19]. However, the relationship between oral
parafunctions and psychosocial factors as well as psychosocial
profiling has been studied only little with valid DC/TMD
instruments among tertiary care TMD pain patients. Also,
studies with the sample size matching this study are scarce.
Further studies are needed to provide information on the asso-
ciation between psychological factors and bruxism, in order to
plan individualized treatment plan for TMD pain patients.
The aim of this study was to evaluate the association of

oral parafunctions with clinical DC/TMDAxis I diagnosis and
Axis II biopsychosocial assessment, i.e., pain-related inten-
sity/interference, depression and physical symptoms, anxiety
and pain widespreadness in TMD pain patients in tertiary care,
based on a multi-center study. It can be hypothesized that oral
parafunctions are associated with muscle-related TMD diag-
noses and with psychosocial burden as well as with widespread
pain.

2. Material and methods

The study sample consisted of 197 patients with temporo-
mandibular disorder (TMD) pain, including 158 females and
39 males, with a mean age of 43.3 years (Standard deviation
(SD) = 16.7, range 17–83 years). These patients were re-

ferred for treatment at tertiary care facial pain clinics located
in Helsinki University Hospital, Kuopio University Hospital,
Oulu University Hospital, and Turku University Hospital in
Finland, between July 2015 and March 2019. All patients
aged 17 years or older and having a clinical diagnosis of
TMD were included in the study. Those not fulfilling these
inclusion criteria were excluded. Participation in the study
was voluntary, and all subjects provided written informed
consent. The study was approved by the Ethics Committee of
the Hospital District of Southwest Finland (approval number:
74/1082/2015).
Prior to the implementation of the study, the Finnish ver-

sions of the DC/TMD Symptom Questionnaire, Axis I proto-
col, and all Axis II instruments underwent a comprehensive
translation and cultural adaptation process. This process was
conducted by the International Research Diagnostic Criteria
for Temporomandibular Disorders (RDC/TMD) Consortium
in accordance with the Guidelines for Establishing Cultural
Equivalency of Instruments [20].

2.1 Axis I clinical diagnostics
The clinical DC/TMD Axis I diagnostics was based on the
DC/TMD SymptomQuestionnaire, the DC/TMD standardized
clinical examination protocol and Axis I decision trees, and the
diagnostic criteria table [16]. The diagnoses included myal-
gia, myofascial pain, myofascial pain with referral, arthralgia,
headache attributed to TMD, disc dislocations with/without
reduction, degenerative joint disease, and TMJ luxation. Mul-
tiple diagnoses were allowed.
The clinical TMD examinations were performed according

to the DC/TMD-FIN [16]. The clinical examiners had been
calibrated against reference standard examiner [17].

2.2 Axis II instruments
The patients received the questionnaires to be filled in
at home, and these were assessed for accuracy with
the treating clinicians at the first assessment visit. The
DC/TMD-FIN Axis II questionnaires included assessment
of TMD pain-related intensity/interference (GCPS 2.0),
symptoms of depression (PHQ-9), anxiety (GAD-7), physical
symptoms (PHQ-15), head and body pain localization
(Pain Drawing, PD) and parafunctional activities (OBC)
(DC/TMD-FIN, https://inform-iadr.com/wp-
content/uploads/2024/03/DC-TMD-Finnish-
Assessment-Instruments_revised-2021_06_23.pdf)
[16].
According to the GCPS 2.0, the GCPS grades I–IV were

determined as follows according to Orhbach and Knibbe [21,
22].
Furthermore, GCPS grade II was subdivided into GCPS II-

Low and GCPS II-High. Based on GCPS grades the TMD
subtypes 1–3 were formed [17].
Depression symptoms were assessed using the PHQ-9-FIN

instrument, which includes 9 questions. Each item is rated on a
scale from 0 to 3, where 0 indicates “not at all” and 3 indicates
“nearly every day”. Based on the total score, depression
severity was classified as follows: a score of≥5 indicates mild
depression, ≥10 moderate depression, ≥15 moderately severe

https://inform-iadr.com/wp-content/uploads/2024/03/DC-TMD-Finnish-Assessment-Instruments_revised-2021_06_23.pdf
https://inform-iadr.com/wp-content/uploads/2024/03/DC-TMD-Finnish-Assessment-Instruments_revised-2021_06_23.pdf
https://inform-iadr.com/wp-content/uploads/2024/03/DC-TMD-Finnish-Assessment-Instruments_revised-2021_06_23.pdf
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depression, and ≥20 severe depression.
Anxiety symptoms were measured using the GAD-7-FIN

instrument, which consists of 7 questions. Each item is rated
on a scale from 0 to 3, where 0 means “not at all” and 3 means
“nearly every day”. Based on the total score, anxiety severity
was classified as follows: a score of≥5 indicates mild anxiety,
≥10 moderate anxiety, and ≥15 severe anxiety.
Physical symptoms were assessed using the PHQ-15-FIN

instrument, which includes 15 questions. Each item is rated on
a scale from 0 to 2, where 0 means “not bothered” and 2 means
“bothered a lot during the past four weeks”. Based on the total
score, symptom severity was classified as follows: a score of
≥5 indicates low symptom severity, ≥10 medium symptom
severity, and ≥15 high symptom severity.
In PDs, patients were asked to indicate all different pain

sites and locations in the whole body and facial/head areas
by shading each pain site [16]. The evaluation of PDs has
been presented in detail in Iljin et al. [18]. The patients were
classified into three pain drawing profile subgroups [23] PD-
1 (1) = pain located only in facial and head area; PD-2 (2)
= regional pain in the trigeminal-cervical region (including
head and neck/shoulder regions); PD-3 (3) = widespread pain
(including local/regional and multiple bodily pain sites outside
the areas of PD-1 and 2). Each patient was only classified into
one PD profile subgroup. In total, 196 TMD pain patients
answered and/or indicated their pain sites and locations on
DC/TMD Axis II Pain Drawings (PD). One patient did not
have a PD included in the DC/TMD-FIN assessments.
The OBC includes 21 questions to assess different types

and the frequency of parafunctional behaviors. The first two
questions relate to activities during sleep (sleep bruxism);
“How often do you do each of the following activities, based
on the last month?”.
(1) Clench or grind teeth when asleep, based on any infor-

mation you may have.
(2) Grind teeth together during waking hours.
(3) Clench teeth together during waking hours.
The response options for Q1 were “none of the time”, “<1

night/month”, “1–3 nights/month”, “1–3 nights/week” and “4–
7/nights/week”, and for Q2 and Q3, “none of the time”, “a little
of the time”, “some of the time”, “most of the time” and “all
of the time”. The OBC sum score was calculated as the sum of
score of each question (from 0, “none of the time” to 4, “4–7-
nights/week” or “all of the time”) [23].
In PHQ-9, PHQ-15 and GAD-7 sum scores, missing values

were replaced with the mean value of other items. If there
were missing values for more than the following limits, the
response was considered missing for the instrument: GCPS
2.0; Characteristic Pain Intensity (CPI) 0 items (n = 6), pain-
related activity interference: 1 item (n = 8), PHQ-9: 3 items (n
= 5), PHQ-15: 5 items (n = 4), GAD-7: 2 items (n = 6). The
number of missing values for OBC items were 8 for Q1, 5 for
Q2, and 3 for Q3 and Q4.
The questions of the OBC that were left blank were inter-

preted as point 0 (none of the time). If more than two of the
21 questions of the OBC were missing, no sum score for the
patient was calculated (n = 16). Pain drawing was interpreted
as missing data in case of its absence (n = 1).

2.3 Sociodemographic data
The DC/TMD-FINDemographics included sociodemographic
background data [16]. For the analysis, marital status
was dichotomized as married/cohabiting vs. single
(divorced, separated, widowed, or never married). Level
of education was dichotomized as lower (basic education/high
school/vocational school) vs. higher (university of applied
sciences/university/Master of Arts). Working status was
dichotomized as employed (working outside home/at
home) vs. unemployed (unemployed/student/retired/on
disability/retired due to sickness/ sick leave/in rehabilitation).

2.4 Statistical analyses
Responses to the OBC questions 1 (sleep bruxism) and 2
(jaw pressure during sleep) were dichotomized as follows:
“non-frequent sleep bruxism” (none of the time/<1 night
per month/1–3 nights per month/1–3 nights per week) vs.
“frequent” sleep bruxism (4–7 nights per week). Responses
to OBC 4 (daytime clenching) were dichotomized as “non-
frequent” none/a little/some of the time vs. “frequent”
(most/all of the time).
The associations of sleep bruxism and daytime clenching (as

dichotomized) with sociodemographic data, DC/TMD Axis I
diagnoses, TMD subtypes, and PHQ-9, PHQ-15, GAD-7 and
PD profile subgroups were evaluated using crosstabulations
and Chi-square tests, and the effect sizes were calculated using
Cramer’s V tests.
The OBC questions 1 and 4 were also used continuous

variables. The differences in mean scores of questions 1
and 4 and total sum score of OBC between all different sub-
groups were evaluated using Kruskal-Wallis test. In pairwise
comparisons of sleep bruxism, daytime clenching and OBC
sum scores between PD profile subgroups and TMD subtypes
Mann-Whitney U-test was used. In pairwise comparisons after
Bonferroni correction, the statistical significance was set at p
< 0.017.

3. Results

Based on the OBC, 46.2% of the participants reported frequent
sleep bruxism, and 67.5% reported frequent pressure on the
jaw during sleep (Table 1). Frequent daytime grinding was
reported by 5.1% and frequent daytime clenching by 19.8% of
the participants. There was a statistically significant gender
difference in daytime clenching (p = 0.032), female patients
reporting more daytime clenching than males (81% vs. 67%).
Sociodemographic data by sleep bruxism/daytime clenching

are presented in Table 2. There was no significant associations
between sleep bruxism/daytime clenching and age or gender.
Participants with single marital status reported significantly
more sleep bruxism (p = 0.048) and daytime clenching (p =
0.034) than married/cohabiting participants. Furthermore, em-
ployed participants reported significantly more sleep bruxism
than unemployed participants (56.4% vs. 40.7%, p = 0.032).
Similarly, employed participants had significantly higher mean
OBC score than unemployed participants (p = 0.012).
Sleep bruxism was significantly associated with muscle-

related TMD (p = 0.029). Of the sub-diagnoses, myofascial
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TABLE 1. Frequencies (percentages) of self-reported parafunctions, based on Oral Behavior Checklist (OBC)
questions 1–4 by gender in the study sample of 197 TMD pain patients.

n (%) nfemale (%) nmale (%) p*
Sleep bruxism 197 (100.0) 158 (100.0) 39 (100.0)
Q1: Clenching and grinding when asleep 189 (95.6) 150 (94.9) 39 (100.0)

None of the time 46 (23.4) 30 (19.0) 16 (41.0)

0.103
<1 night/mon 9 (4.6) 7 (4.4) 2 (5.1)
1–3 nights/mon 11 (5.6) 9 (5.7) 2 (5.1)
1–3 nights/wk 32 (16.2) 27 (17.1) 5 (12.8)
4–7 nights/wk 91 (46.2) 77 (48.7) 14 (35.9)

Q2: Pressure on the jaw during sleep 192 (97.5) 153 (96.8) 39 (100.0)
None of the time 15 (7.6) 11 (7.0) 4 (10.3)

0.932
<1 night/mon 8 (4.1) 7 (4.4) 1 (2.6)
1–3 nights/mon 10 (5.1) 8 (5.1) 2 (5.1)
1–3 nights/wk 26 (13.2) 20 (12.7) 6 (15.4)
4–7 nights/wk 133 (67.5) 107 (67.7) 26 (66.7)
Daytime clenching 197 (100.0) 158 (100.0) 39 (100.0)

Q3: Grinding teeth together during waking hours 194 (98.5) 155 (98.1) 39 (100.0)
None of the time 109 (55.3) 92 (58.2) 17 (43.6)

0.132
A little of the time 43 (21.8) 31 (19.6) 12 (30.8)
Some of the time 32 (16.2) 25 (15.8) 7 (17.9)
Most of the time 9 (4.6) 7 (4.4) 2 (5.1)
All of the time 1 (0.5) 0 (0.0) 1 (2.6)

Q4: Clenching teeth together during waking hours 194 (98.5) 155 (98.1) 39 (100.0)
None of the time 40 (20.3) 27 (17.1) 13 (33.3)

0.032
A little of the time 37 (18.8) 28 (17.7) 9 (23.1)
Some of the time 78 (39.6) 67 (42.4) 11 (28.2)
Most of the time 32 (16.2) 29 (18.4) 3 (7.7)
All of the time 7 (3.6) 4 (2.5) 3 (7.7)

*Chi-square test.

TABLE 2. Distributions (percentages) of sociodemographic variables by frequent sleep bruxism (Q1) and daytime
clenching (Q4) in the study sample of 197 TMD pain patients based on Oral Behavior Checklist (OBC).

Characteristics Sleep bruxism Daytime clenching OBC score
n (%) p* n (%) p* Mean (SD) p**

Gender
Male 14 (35.9)

0.086
6 (15.4)

0.411
26.9 (10.0)

0.099
Female 77 (51.3) 33 (21.3) 29.5 (8.6)

Marital status
Married/cohabiting 50 (42.4)

0.048
18 (14.9)

0.034
27.9 (8.7)

0.141
Single 38 (57.6) 19 (27.5) 30.5 (8.9)

Education
Lower 50 (45.5)

0.292
22 (19.3)

0.801
28.9 (9.5)

0.810
Higher 40 (53.3) 16 (20.8) 29.2 (8.1)

Working status
Employed 53 (56.4)

0.032
20 (21.1)

0.690
30.7 (8.4)

0.012
Unemployed 37 (40.7) 18 (18.8) 27.3 (9.3)

*Chi-square test.
**Kruskal-Wallis test.
OBC: Oral Behaviour Checklist; SD: Standard deviation.
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pain with referral was significantly associated with daytime
clenching as well (p = 0.009). Additionally, participants
with muscle-related TMD had significantly higher mean OBC
scores than those with no diagnosis (p = 0.010) (Table 3).

Sleep bruxism (p = 0.016) and daytime clenching (p =
0.005) were significantly associated with anxiety (GAD-7)
subgroups, the highest prevalence being in the most severe
subgroups (Table 4). Furthermore, significantly higher mean
OBC scores were found in participants with higher subgroups
of GAD-7 (p = 0.008) and PHQ-15 (p = 0.034) than in those in
the lower subgroups. When using the OBCQ1 (sleep bruxism)
and Q4 (daytime clenching) as continuous variables, their
associations with GAD-7 subgroups were significant (Table 5).

TMD subtypes are associated significantly with sleep brux-
ism (p= 0.034). Participants in TMD subtype 2 reported signif-
icantly more frequent sleep bruxism than participants in TMD
subtype 1 or 3 (Table 4). There were no significant associations
of sleep bruxism or daytime clenching with pain intensity
(CPI), disability days and disability score by pain interference.
In pairwise comparisons, a statistically significant difference,
after Bonferroni adjusted p-value being set at p = 0.017, was
found between TMD subtype 1 and 2 patients (p = 0.010) in
frequency of sleep bruxism. When using the OBC Q1 (sleep
bruxism) and Q4 (daytime clenching) as continuous variables,
their associations with TMD subtypes were not significant
(Table 5).

PD-profile distribution associated significantly with sleep
bruxism (p = 0.002). More than half of the TMD pain patients
in PD-2 and PD-3 profiles reported sleep bruxism, whereas the
proportion in PD-1 profile was lower (31%). OBC scores dif-
fered significantly between PD profile subgroups (p = 0.005),
being highest among PD-2 and lowest among PD-1 TMD
pain patients. In pairwise comparisons, statistically significant
differences were found between PD-1 and PD-2 profile sub-
group patients (p = 0.004) and between PD-1 and PD-3 profile
subgroup patients (p = 0.006) in frequency of sleep bruxism. A
significant difference was also found between PD-1 and PD-2
profile subgroup patients (p = 0.002) when comparing OBC
sum scores. Mean score of OBC Q1 differed significantly
between PD profile subgroups, being highest in PD-2. There
were no significant differences in OBC Q4 between PD profile
subgroups (Table 5).
The missing OBC sum score due to non-response was an-

alyzed; there were no significant differences between non-
respondents vs. respondents in TMD subtype, or PHQ-9, PHQ-
15, GAD-7, or PD subgroups (Chi-square test).

4. Discussion

The present study evaluated the prevalence of oral parafunc-
tions by means of the OBC questionnaire in DC/TMD crite-
ria and their association with clinical Axis I diagnoses and
biopsychosocial background factors such as pain-related in-

TABLE 3. Distributions (percentages) of DC/TMD Axis I diagnoses by sleep bruxism and daytime clenching in the
study sample of 197 TMD pain patients.

Characteristics Sleep bruxism (%) Daytime clenching (%) Mean OBC score (SD)
No

(n = 98)
Yes

(n = 91) p* No
(n = 155)

Yes
(n = 39) p* No dg Dg p**

Muscle-related TMD (n = 140) 67.3 81.3 0.029 73.5 79.5 0.445 26.0 (9.4) 29.9 (8.6) 0.010
Myalgia (n = 136) 65.3 79.1 0.035 71.0 79.5 0.286 26.6 (9.3) 29.8 (8.7) 0.033
Myofascial pain with re-
ferral (n = 89)

38.8 56.0 0.017 43.2 66.7 0.009 27.8 (8.9) 30.2 (8.8) 0.050

Headache attributed to
TMD (n = 75)

30.6 49.5 0.008 37.4 51.3 0.115 27.2 (9.3) 31.5 (7.8) <0.001

Joint-related TMD (n = 175) 89.8 91.2 0.741 89.7 92.3 0.621 28.5 (8.4) 29.0 (9.0) 0.943
Arthralgia (n = 136) 72.4 71.4 0.876 72.3 69.2 0.708 28.7 (9.0) 29.0 (9.0) 0.748
Disc dislocations with
reduction (n = 33)

19.4 15.4 0.469 17.4 17.9 0.938 28.9 (9.1) 29.1 (8.5) 0.777

- With intermittent lock-
ing (n = 3)

1.0 2.2 0.518 1.9 0.0 0.381 28.9 (9.0) 29.3 (2.9) 0.991

Disc dislocations with-
out reduction with lim-
ited opening (n = 21)

9.2 13.2 0.382 12.9 7.7 0.368 28.7 (9.2) 30.4 (5.9) 0.448

- Without limited open-
ing (n = 54)

27.6 29.7 0.747 28.4 25.6 0.732 28.4 (9.1) 30.4 (8.4) 0.190

Degenerative joint dis-
ease (n = 39)

24.5 16.5 0.174 21.3 15.4 0.411 29.5 (8.7) 26.9 (9.5) 0.103

*Chi-square test.
**Kruskal-Wallis test.
OBC: Oral Behaviour Checklist; TMD: Temporomandibular Disorders; SD: Standard deviation; Dg: Diagnosis.
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TABLE 4. Distributions (percentages) of frequent sleep bruxism and daytime clenching by biopsychosocial variables
(Patient Health Questionnaire-9 and 15, and General Anxiety Disorder-7, GAD-7) and Pain Drawing (PD) subgroups in

the study sample of 197 TMD pain patients based on Oral Behavior Checklist (OBC).
Characteristics Sleep bruxism Daytime clenching

Total
n n (%) p*

(effect size**) n (%) p*
(effect size**)

TMD subtype
Subtype 1 84 35 (41.7)

0.034
(0.194)

14 (16.5)
0.406
(0.125)Subtype 2 22 16 (72.7) 5 (22.7)

Subtype 3 73 35 (47.9) 20 (26.3)
PHQ-9 subgroup

No/mild 141 69 (46.3)
0.526
(0.083)

28 (18.3)
0.484
(0.087)Moderate 23 12 (52.2) 6 (26.1)

Moderate-severe 13 8 (61.5) 4 (28.6)
PHQ-15 subgroup

No 24 11 (44.0)
0.492
(0.115)

5 (20.0)
0.265
(0.145)

Low severity 71 34 (45.3) 14 (18.2)
Medium severity 47 22 (45.8) 7 (14.3)
High severity 36 22 (59.5) 12 (30.8)

GAD-7 subgroup
No 104 44 (40.7)

0.016
(0.236)

13 (11.7)
0.005
(0.259)

Mild 46 28 (58.3) 16 (32.7)
Moderate 15 8 (50.0) 4 (25.0)
Severe 12 10 (83.3) 5 (38.5)

PD-subgroup
Subgroup 1 58 18 (30.5)

0.006
(0.235)

7 (11.7)
0.084
(0.160)Subgroup 2 65 39 (55.7) 15 (20.8)

Subgroup 3 57 33 (55.9) 17 (27.8)
*Chi-square test.
**Cramer’s V test.
TMD: Temporomandibular Disorders; PHQ: Patient Health Questionnaires; GAD: General Anxiety Disorder; PD: Pain
Drawing.

terference, depression and somatization symptoms, anxiety,
and other body pains and widespreadness of pain. In the
OBC, sleep bruxism was evaluated through questions 1–2 and
daytime clenching through questions 3–4. The prevalence of
both frequent sleep bruxism (Q1, 46.2%) and daytime clench-
ing (Q4, 19.8%) was high among TMD pain patients. The
present study showed that sleep bruxism was associated with
muscle-related TMD diagnoses, anxiety symptoms, and wider
body pain distribution (i.e., neck and shoulder region pain and
widespread pain in multiple bodily pain sites).
In the present study especially sleep bruxism, but also day-

time clenching, was associated withmuscle-related TMDdiag-
noses. Sleep bruxism was significantly associated with TMD
sub-diagnoses, i.e., with myalgia, myofascial pain with referral
and TMD-attributed headache, whereas daytime clenchingwas
associated with myofascial pain with referral only. This is
in accordance with a population-based study by Fernandes et
al. [4], who concluded that parafunctions during both sleep
and waking are associated with painful TMD. The present

findings are also partly in line with the earlier studies on TMD
patients, showing that sleep bruxism was associated with pain-
related TMD [24, 25] and higher distress levels, GCPS and
OBC [25]. Furthermore, it has been reported that the risk
for TMD pain increases with the frequency of parafunctional
activities [26]. The present study showed that both sleep
and awake bruxism are associated with pain-related TMD
diagnoses. Earlier studies have also noted that the risk for
TMD pain did not differ in separate reports of sleep or awake
bruxism [27, 28]. Additionally, the presence of both awake and
sleep bruxism may interact additively with painful TMD [27].
In addition to using sleep and awake bruxism as classified,
the present study used the OBC summary score, indicating the
overall frequency of parafunctional activity. The OBC sum
score showed parallel associations with most of the variables.
The sum score has been used to evaluate the risk of TMD; a
score from 25 to 62 indicated 17 times more often having a risk
factor for TMD [29]. The mean OBC sum scores exceeded this
limit in the present study. In clinical practice it is important to
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TABLE 5. Mean (SD, standard deviation) scores for sleep bruxism (Q1) and daytime clenching (Q4), and total OBC
score, by biopsychosocial variables (Patient Health Questionnaire-9 and 15, and General Anxiety Disorder-7, GAD-7)
and Pain Drawing (PD) subgroups in the study sample of 197 TMD pain patients based on Oral Behavior Checklist

(OBC).
Sleep bruxism Daytime clenching OBC score

n Mean
(SD)

Median
(Q1–Q3)

p* Mean
(SD)

Median
(Q1–Q3)

p* Mean
(SD)

Median
(Q1–Q3)

p*

TMD subtype
1 80 2.4

(1.7)
3 (0–4)

0.103
1.6
(1.1)

2 (1–2)
0.297

28.0
(9.2)

29 (21–33)
0.263

2 22 3.1
(1.6)

4 (2.5–4) 2.0
(0.8)

2 (1.75–2.25) 30.0
(6.2)

30.5
(25.75–33.25)

3 69 2.6
(1.6)

3 (1–4) 1.7
(1.2)

2 (1–3) 30.0
(9.6)

31
(22.5–36.5)

PHQ-9
No/mild 141 2.5

(1.6)
3 (0–4)

0.390
1.6
(1.1)

2 (1–2)
0.187

28.3
(8.5)

29 (22–34.5)
0.217

Moderate 23 2.6
(1.6)

4 (1–4) 2.8
(1.6)

2 (2–3) 31.7
(9.6)

31 (27–37)

Moderate
-severe 13 3.2

(1.5)
4 (3–4) 3.2

(1.5)
2 (1–3) 30.1

(10.6)
32 (23–40)

PHQ-15
No 24 2.1

(1.9)
3 (0–4)

0.172

1.3
(1.2)

1 (0–2)

0.256

25.8
(10.9)

25.5
(18–31.75)

0.034Low 71 2.5
(1.6)

3 (1–4) 1.5
(1.0)

2 (1–2) 28.0
(7.6)

29 (22–32)

Medium 47 2.5
(1.7)

3 (0–4) 1.8
(1.0)

2 (1–2) 30.0
(8.1)

31 (23–36)

High 36 3.2
(1.3)

4 (3–4) 1.9
(1.1)

2 (1–3) 31.6
(9.6)

32
(26.25–38.5)

GAD-7
No 104 2.4

(1.7)
3 (0–4)

0.012

1.4
(1.0)

2 (1–2)

0.014

27.2
(8.0)

27.5
(21–32.75)

0.008Mild 46 3.0
(1.4)

2 (1–3) 1.9
(1.2)

4 (2.3–4) 30.0
(8.5)

31 (23.5–36)

Moderate 15 2.6
(1.7)

3.5 (0.5–4) 2.0
(1.0)

2 (2–2.8) 32.7
(10.5)

32 (29–40)

Severe 12 3.6
(1.2)

4 (4–4) 2.1
(1.1)

2 (1–3) 34.3
(10.6)

35.5
(29.5–41.5)

PD-subgroup
1 58 2.0

(1.7)
2 (0–4)

0.002
1.4
(1.0)

2 (0–2)
0.104

26.0
(9.2)

25.5
(19–32.25) 0.005

2 65 3.0
(1.4)

4 (2–4) 1.7
(1.1)

2 (1–2) 30.9
(8.3)

32
(25.5–36.5)

3 57 2.8
(1.7)

4 (1–4) 1.8
(1.1)

2 (1–3) 30.0
(8.8)

30 (24.5–35)

*Kruskal-Wallis test.
TMD: Temporomandibular Disorders; PHQ: Patient Health Questionnaires; GAD: General Anxiety Disorder; PD: Pain
Drawing; SD: standard deviation.
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question the patients about both sleep and awake bruxismwhen
TMD pain is present.
In this study, the presence of anxiety symptoms (based on

GAD-7) was significantly associated with frequent sleep brux-
ism and daytime clenching; patients with higher subcategories
of anxiety and physical symptoms had significantly higher
mean OBC scores than participants with milder symptoms.
These results are partly supported by a cross-sectional study
by Xu et al. [30], where 537 TMD patients were assessed
using similar DC/TMD instruments (OBC, GAD-7, JFSL and
PHQ-9). In their study, the OBC scores were significantly
associated with anxiety symptoms, jaw functional limitation
and depression symptoms. Also, a study from 54TMDpatients
and 46 controls showed that the presence of anxiety symptoms
was associated with OBC total score and sleep-related oral be-
haviors, based onDC/TMD [19]. The results encourage adding
clinical applications such as psychoeducation or cognitive-
behavioral interventions in the treatment of TMD patients with
anxiety symptoms.
The present study did not show any significant association of

depression symptoms with sleep bruxism, daytime clenching
or mean OBC score, although a tendency for higher frequency
of sleep bruxism was noted in the more severe subgroups of
depression symptoms. In the literature there are controver-
sial findings concerning this association; some studies have
found associations between oral behaviors and depression [19],
whereas others have not found any significant association [31].
The present results may suggest that anxiety symptoms have a
stronger role in self-reported bruxism than depression symp-
toms do. However, it should be noted that the present study
had limitations due to the distribution of PHQ-9 subgroups.
The majority of patients (n = 141) were classified in the PHQ-
9 no/mild category, whereas the proportions in the more severe
categories were smaller, which is why the statistical power
was weak. Therefore, a larger sample would be needed to
better evaluate this association. DC/TMD PHQ-9 measures
only depressive mood at the time questionnaire is answered. In
this study TMD pain patients’ exact medical background, that
is, possible diagnosed depression and medication, is unknown
and can affect the results.
The present study showed an association between sleep

bruxism and TMD subtypes; participants with TMD subtype
2 with moderate pain intensity/interference reported signifi-
cantly more sleep bruxism than participants with TMD subtype
1 or 3. In the literature, there exist only few studies investigat-
ing the association between parafunctions and TMD subtyp-
ing/GCPS grading. On the contrary to the present results, a
study from 1220 TMD patients showed that perceived sleep
bruxism was most prevalent in the groups in the most severe
GCPS grades (III and IV, corresponding to TMD subtype
3) [32]. The results of the present study indicate that sleep
bruxism may be an important background factor, especially in
this patient group having moderate pain intensity/interference.
An earlier study from the present sample showed that patients
in TMD subtype 2 had an intermediate biopsychosocial burden
compared to TMD subtypes 1 and 3 [17]. It is important to
consider bruxism among other TMD-related factors to prevent
the risk for chronic TMD in TMD subtype 2. In TMD subtype
3, the role of sleep bruxism might be less important than the

psychosocial burden, as indicated by the presence of depres-
sion and anxiety symptoms as well as physical symptoms [17].
In clinical practice it is important to clarify TMD pain patients’
pain state by using GCPS when TMD pain is present and
possibly prolonged.
The present study found no significant associations between

TMD pain intensity (CPI) and parafunctions. These results are
in contrast with some earlier findings. In the study of Khawaja
et al. [10] focusing on waking-state parafunctional activities,
the subjects with high pain intensity had higher mean OBC
score than those with low pain intensity or no pain [9], and
similar results were reported in the study of Donnarumma et al.
[33] Additionally, in the study by Vrbanović et al. [19], oral
behaviors were associated with pain intensity, but not with the
presence of pain.
In this study, sleep bruxism was associated with pain

widespreadness between distinct PD profile subgroups (PD-1
vs. PD-2 and PD-1 vs. PD-3), indicating that sleep bruxism
was significantly less reported by patients with local pain as
compared to those with regional (neck-shoulder area pain)
or widespread pain. Mean OBC scores were also highest
among patients with head and shoulder area pain (PD-2)
and widespread pain (PD-3), differing significantly when
comparing PD-1 and PD-2 OBCmean sum scores. The results
can be explained by the close connection between masticatory
muscles and neck-shoulder muscles [1]. Furthermore, in
the study by Sahbaz et al. [34], tooth grinding and masseter
hypertrophy were significantly more prevalent in fibromyalgia
patients compared to healthy controls. The study by Huhtela et
al. [12] from student population also found that self-reported
bruxism is associated with widespread pain. The mechanism
behind this association between bruxism and widespread
pain may be linked to neurochemical and central regulatory
mechanisms, creating a need for further studies.
Of the sociodemographic variables, marital status (single)

was associated with both sleep bruxism and daytime clenching,
and working status (employed) was associated with sleep brux-
ism. Female gender was associated with daytime clenching,
although the number of patients in distinct subgroups remained
low. Studies have found various, partly discrepant results
concerning the sociodemographic factors in the background of
bruxism. In a Dutch population, higher sociodemographic sta-
tus and higher age were associated with bruxism [35]. Instead,
in another population-based study [36] lower educational level
was associated with awake bruxism among men. In other
studies, there exist other potential background factors for brux-
ism that were not considered in this study, such as the use of
nicotine and alcohol, and possibly, medications and addictive
substances [37]. Some antidepressants, for example, may
induce bruxism and may thus have affected the associations
reported here.
The study population was based on a multi-center study

on TMD pain patients. The strength of the present study is
the use of DC/TMD Axis I and II questionnaires which have
high sensitivity and specificity levels. Clinical examinations
were performed by calibrated professional dental specialists
according to the DC/TMD clinical protocol. The study was
based on a large sample of TMD pain patients. PDs were ana-
lyzed by an independent evaluator without seeing the patient
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or other patient data, giving a more unbiased analysis, and
PD findings have been shown to be in line with self-reported
comorbid pain results [18]. The number of non-responses
for the questionnaires was relatively low, except for the total
OBC sum score. The possible bias due to non-response for
OBC was analyzed and showed to be low. To assess larger
sample sizes for statistical analysis considering OBC Q1–4
(sleep bruxism and daytime clenching) dichotomization for
frequent vs. non-frequent parafunction activities during sleep
and waking hours was done. However, as there exists no defi-
nite recommendation for the cutoffs for the presence or absence
of bruxism, the OBC questions were also used as continuous
variables, showing parallel associations. Two questions of the
OBC were selected for the assessment of sleep bruxism and
daytime clenching. For the latter, the question concerning
teeth grinding during waking hours (Q3) was left out from the
analyses because of the low number of reports. Instead, we
used the question concerning tooth clenching (Q4), which was
more frequently reported here, and which is also considered
to be a typical form of daytime parafunction [38]. In future
studies this factor may affect data integrity and must be taken
into account. Furthermore, the small size of some subgroups,
such as only 22 patients in TMD subtype 2, may have reduced
the statistical power. This is a limitation of the study, and the
results should therefore be interpreted with caution.
The lack of objective assessment for sleep bruxism is a

limitation of the study. Self-reporting is inherently limited dur-
ing sleep behaviors, as individuals are often unaware of their
actions while asleep. This limitation underscores the need for
objective measures in future studies, such as polysomnography
or other sleep studies, to better understand and measure sleep
bruxism.

5. Conclusions

Sleep bruxism and daytime clenching were associated with
muscle-related TMD diagnoses and headache attributed to
TMD, anxiety symptoms, and wider body pain distribution.
Patients with moderate pain intensity/interference reported
sleep bruxism most frequently. These results emphasize
the role of biopsychosocial factors in the background of
parafunctions among TMD pain patients, which should
be considered in the assessment, treatment planning and
personalized care of TMD pain patients.
In clinical practice, screening both parafunctions and psy-

chosocial factors using DC/TMD instruments would facili-
tate both assessment and individualized patient care planning.
Multidisciplinary treatment is recommended in the treatment
scheme for TMD pain patients. Patient information is impor-
tant in clinical practice for relieving of anxiety in TMD pain.
Also, a referral to professionals in the field of psychologyas a
part of the treatment is recommended in cases with high levels
of psychological burden.

6. Highlights

- Sleep bruxism was significantly associated with muscle-
related TMD.
- Anxiety was significantly associated with both sleep brux-

ism and daytime clenching.
- TMD subtype associated significantly with frequent sleep

bruxism; the highest proportion of sleep bruxismwas observed
in moderately compromised TMD subtype 2 patients.
- PD profile distribution associated significantly with sleep

bruxism, regional PD-2 and widespread PD-3 subgroup pa-
tients reporting frequent sleep bruxism significantlymore often
than localized PD-1 subgroup patients.

AVAILABILITY OF DATA AND MATERIALS

The data presented in this study are available on reasonable
request from the corresponding author.

AUTHOR CONTRIBUTIONS

AI and IA—substantial contributions to the analysis and in-
terpretation of data and drafting and revising the manuscript,
final approval of the work to be published. RN—substantial
contributions to the acquisition, analysis and interpretation of
data and drafting and revising the manuscript, final approval of
the work to be published. KS, TTO—substantial contributions
to the acquisition of data, drafting and revising the manuscript,
final approval of the work to be published. MT—substantial
contributions to the design of the analysis and revising the
manuscript, final approval of the work to be published.

ETHICS APPROVAL AND CONSENT TO
PARTICIPATE

Participation in the study was voluntary, and all subjects pro-
vided written informed consent. The study was approved by
the Ethics Committee of the Hospital District of Southwest
Finland (approval number: 74/1082/2015).

ACKNOWLEDGMENT

We express our sincere gratitude to Tuija Suvinen for her
valuable comments when revising the manuscript and Pentti
Kemppainen for his valuable guidance and effort helping to
provide data for the research and participation in data collec-
tion.

FUNDING

This research received no external funding.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

REFERENCES
[1] Okeson JP. Management of temporomandibular disorders and occlusion.

8th edn. Mosby: St Louis. 2019.
[2] Kleykamp BA, Ferguson MC, McNicol E, Bixho I, Arnold LM, Edwards

RR, et al. The prevalence of comorbid chronic pain conditions among



182

patients with temporomandibular disorders: a systematic review. The
Journal of the American Dental Association. 2022; 153: 241–250.e10.

[3] Manfredini D, Ahlberg J, Lobbezoo F. Bruxism definition: past, present,
and future—what should a prosthodontist know? Journal of Prosthetic
Dentistry. 2022; 128: 905–912.

[4] Fernandes G, Franco-Micheloni AL, Siqueira JT, Gonçalves DA,
Camparis CM. Parafunctional habits are associated cumulatively to
painful temporomandibular disorders in adolescents. Brazilian Oral
Research. 2016; 30: e15.

[5] Ohrbach R, Bair E, Fillingim RB, Gonzalez Y, Gordon SM, Lim P, et al.
Clinical orofacial characteristics associated with risk of first-onset TMD:
the OPPERA prospective cohort study. The Journal of Pain. 2013; 14:
T33–T50.

[6] Xiao C, Zhang J, LuoW, Jiang N, Zhang L, Yang H, et al. The association
between temporomandibular-related quality of life and oral behaviours:
a cross-sectional study in patients with temporomandibular disorders.
Journal of Oral Rehabilitation. 2025; 52: 296–304.

[7] Mortazavi N, Tabatabaei AH, Mohammadi M, Rajabi A. Is bruxism
associated with temporomandibular joint disorders? A systematic review
and meta-analysis. Evidence-Based Dentistry. 2023; 24: 144.

[8] Jiménez-Silva A, Peña-Durán C, Tobar-Reyes J, Frugone-Zambra R.
Sleep and awake bruxism in adults and its relationship with temporo-
mandibular disorders: a systematic review from 2003 to 2014. Acta
Odontologica Scandinavica. 2017; 7: 36–58.

[9] EkmanA, Rousu J, Näpänkangas R, Kuoppala R, Raustia A, Sipilä K. As-
sociation of self-reported bruxism with temporomandibular disorders—
Northern Finland Birth Cohort (NFBC) 1966 study. CRANIO®. 2023;
41: 212–217.

[10] Khawaja SN, Nickel JC, Iwasaki LR, Crow HC, Gonzalez Y. Asso-
ciation between waking-state oral parafunctional behaviours and bio-
psychosocial characteristics. Journal of Oral Rehabilitation. 2015; 42:
651–656.

[11] Réus JC, Polmann H, Mendes Souza BD, Flores-Mir C, Trevisol
Bittencourt PC, Winocur E, et al. Association between primary headache
and bruxism: an updated systematic review. Journal of Oral & Facial Pain
and Headache. 2021; 35: 129–138.

[12] Huhtela OS, Näpänkangas R, Suominen AL, Karppinen J, Kunttu K,
Sipilä K. Association of psychological distress and widespread pain with
symptoms of temporomandibular disorders and self-reported bruxism in
students. Clinical and Experimental Dental Research. 2021; 7: 1154–
1166.

[13] Manfredini D, Ahlberg J, Lobbezoo F. Bruxism definition: past, present,
and future—what should a prosthodontist know? The Journal of
Prosthetic Dentistry. 2022; 128: 905–912.

[14] Manfredini D, Lobbezoo F. Sleep bruxism and temporomandibular
disorders: a scoping review of the literature. Journal of Dentistry. 2021;
111: 103711.

[15] Schiffman E, Ohrbach R, Truelove E, Look J, Anderson G, Goulet
J, et al.; International RDC/TMD Consortium Network, International
association for Dental Research; Orofacial Pain Special Interest Group,
International Association for the Study of Pain. Diagnostic criteria for
temporomandibular disorders (DC/TMD) for clinical and research appli-
cations: recommendations of the International RDC/TMD Consortium
Network* and Orofacial Pain Special Interest Group†. Journal of Oral &
Facial Pain and Headache. 2014; 28: 6–27.

[16] Ohrbach R. Diagnostic criteria for temporomandibular disorders:
assessment instruments. Version 15 May 2016. 2016. Available at:
https://inform-iadr.com/wp-content/uploads/2024/03/DC-
TMD-Finnish-Assessment-Instruments_revised-2021_06_23.
pdf (Accessed: 21 August 2025).

[17] Hietaharju M, Kivimäki I, Heikkilä H, Näpänkangas R, Teerijoki‐Oksa T,
Tanner J, et al. Comparison of axis II psychosocial assessment methods
of RDC/TMD and DC/TMD as part of DC/TMD‐FIN phase II validation
studies in tertiary care Finnish TMD pain patients. Journal of Oral
Rehabilitation. 2021; 48: 1295–1306.

[18] Iljin A, Näpänkangas R, Sipilä K, Tolvanen M, Teerijoki-Oksa T, Vuollo
V, et al. Importance of pain drawing profiles and their association with
pain intensity/interference and clinical TMD diagnoses among tertiary
care TMD pain patients. Journal of Oral Rehabilitation. 2025; 52: 904–
913.

[19] Vrbanović E, Zlendić M, Alajbeg IZ. Association of oral behaviours’
frequency with psychological profile, somatosensory amplification,
presence of pain and self-reported pain intensity. Acta Odontologica
Scandinavica. 2022; 80: 522–528.

[20] Ohrbach R, Bjorner J, Metric Q, Jezewski M, John M, Lobbezoo F.
Guidelines for establishing cultural equivalency of instruments: updated
May 11, 2013. 2013. Available at: https://ubwp.buffalo.edu/rdc-
tmdinternational/wp-content/uploads/sites/58/2017/01/
Guidelines-for-Translation-and-Cultural-Equivalency-
of-Instruments-2013_05_118608.pdf (Accessed: 21 August
2025).

[21] Alstergren P, Gonzalez-Stucker Y, Castrillon E, Peck C, Goulet
JC, Koutris M. Guidelines for DC/TMD examiner training and
reliability assessment. Version: August 16, 2021. 2021. Available at:
https://inform-iadr.com/wp-content/uploads/2024/03/
DCTMD-Training-and-Calibration-Guidelines_20210815.pdf
(Accessed: 21 August 2025).

[22] Ohrbach R, Knibbe W. Diagnostic criteria for temporomandibular
disorders (DC/TMD) scoring manual for self-report instruments. Version:
March 30, 2021. 2021. Available at: https://inform-iadr.com/wp-
content/uploads/2024/01/DC-TMD-Self-report-Instrument-
Scoring-Manual_2021_03_30.pdf (Accessed: 21 August 2025).

[23] Suvinen TI, Kemppainen P, Le Bell Y, Valjakka A, Vahlberg T, Forssell
H. Research diagnostic criteria axis II in screening and as a part of
biopsychosocial subtyping of Finnish patients with temporomandibular
disorder pain. Journal of Orofacial Pain. 2013; 27: 314–324.

[24] Manfredini D, Winocur E, Guarda-Nardini L, Lobbezoo F. Self-reported
bruxism and temporomandibular disorders: findings from two specialised
centres. Journal of Oral Rehabilitation. 2012; 39: 319–325.

[25] Cigdem Karacay B, Sahbaz T. Investigation of the relationship be-
tween probable sleep bruxism, awake bruxism and temporomandibular
disorders using the diagnostic criteria for temporomandibular disorders
(DC/TMD). Dental and Medical Problems. 2023; 60: 601–608.

[26] Ohrbach R, Fillingim RB, Mulkey F, Gonzalez Y, Gordon S, Gremillion
H, et al. Clinical findings and pain symptoms as potential risk factors for
chronic TMD: descriptive data and empirically identified domains from
theOPPERA case-control study. The Journal of Pain. 2011; 12: T27–T45.

[27] Sierwald I, John MT, Schierz O, Hirsch C, Sagheri D, Jost-Brinkmann
P, et al. Association of temporomandibular disorder pain with awake and
sleep bruxism in adults. Journal of Orofacial Orthopedics. 2015; 76: 305–
317.

[28] Reissmann D, John M, Aigner A, Schön G, Sierwald I, Schiffman E.
Interaction between awake and sleep bruxism is associated with increased
presence of painful temporomandibular disorder. Journal of Oral & Facial
Pain and Headache. 2017; 31: 299–305.

[29] Markiewicz MR, Ohrbach R, McCall WD III. Oral behaviors checklist:
reliability of performance in targeted waking-state behaviors. Journal of
Orofacial Pain. 2006; 20: 306–316.

[30] Xu L, Cai B, Fan S, Lu S, Dai K. Association of oral behaviors with
anxiety, depression, and jaw function in patients with temporomandibular
disorders in China: a cross-sectional study. Medical Science Monitor.
2021; 27: e929985.

[31] Goulart AC, Arap AM, Bufarah HB, Bismarchi D, Rienzo M, Syllos DH,
et al. Anxiety, depression, and anger in bruxism: a cross-sectional study
among adult attendees of a preventive center. Psychiatry Research. 2021;
299: 113844.

[32] Blanco Aguilera A, Gonzalez Lopez L, Blanco Aguilera E, De la Hoz
Aizpurua JL, Rodriguez Torronteras A, Segura Saint‐Gerons R, et al.
Relationship between self‐reported sleep bruxism and pain in patients
with temporomandibular disorders. Journal of Oral Rehabilitation. 2014;
41: 564–572.

[33] Donnarumma V, Ohrbach R, Simeon V, Lobbezoo F, Piscicelli N, Mich-
elotti A. Association between waking‐state oral behaviours, according
to the oral behaviors checklist, and TMD subgroups. Journal of Oral
Rehabilitation. 2021; 48: 996–1003.

[34] Sahbaz T, Karacay BC. Investigation of temporomandibular disorders in
patients with fibromyalgia syndrome: a case-control study. Journal of
Stomatology, Oral and Maxillofacial Surgery. 2023; 124: 101296.

[35] Wetselaar P, Vermaire EJH, Lobbezoo F, Schuller AA. The prevalence of
awake bruxism and sleep bruxism in the Dutch adult population. Journal

https://inform-iadr.com/wp-content/uploads/2024/03/DC-TMD-Finnish-Assessment-Instruments_revised-2021_06_23.pdf
https://inform-iadr.com/wp-content/uploads/2024/03/DC-TMD-Finnish-Assessment-Instruments_revised-2021_06_23.pdf
https://inform-iadr.com/wp-content/uploads/2024/03/DC-TMD-Finnish-Assessment-Instruments_revised-2021_06_23.pdf
https://ubwp.buffalo.edu/rdc-tmdinternational/wp-content/uploads/sites/58/2017/01/Guidelines-for-Translation-and-Cultural-Equivalency-of-Instruments-2013_05_118608.pdf
https://ubwp.buffalo.edu/rdc-tmdinternational/wp-content/uploads/sites/58/2017/01/Guidelines-for-Translation-and-Cultural-Equivalency-of-Instruments-2013_05_118608.pdf
https://ubwp.buffalo.edu/rdc-tmdinternational/wp-content/uploads/sites/58/2017/01/Guidelines-for-Translation-and-Cultural-Equivalency-of-Instruments-2013_05_118608.pdf
https://ubwp.buffalo.edu/rdc-tmdinternational/wp-content/uploads/sites/58/2017/01/Guidelines-for-Translation-and-Cultural-Equivalency-of-Instruments-2013_05_118608.pdf
https://inform-iadr.com/wp-content/uploads/2024/03/DCTMD-Training-and-Calibration-Guidelines_20210815.pdf
https://inform-iadr.com/wp-content/uploads/2024/03/DCTMD-Training-and-Calibration-Guidelines_20210815.pdf
https://inform-iadr.com/wp-content/uploads/2024/01/DC-TMD-Self-report-Instrument-Scoring-Manual_2021_03_30.pdf
https://inform-iadr.com/wp-content/uploads/2024/01/DC-TMD-Self-report-Instrument-Scoring-Manual_2021_03_30.pdf
https://inform-iadr.com/wp-content/uploads/2024/01/DC-TMD-Self-report-Instrument-Scoring-Manual_2021_03_30.pdf


183

of Oral Rehabilitation. 2019; 46: 617–623.
[36] Ekman A, Tiisanoja A, Näpänkangas R, Sipilä K. Association of health-

related factors with self-reported sleep and awake bruxism in Northern
Finland Birth Cohort 1966—a cross-sectional study. CRANIO®. 2025;
43: 510–520.

[37] De Baat C, Verhoeff M, Ahlberg J, Manfredini D, Winocur E, Zweers
P, et al. Medications and addictive substances potentially inducing
or attenuating sleep bruxism and/or awake bruxism. Journal of Oral
Rehabilitation. 2021; 48: 343–354.

[38] Bracci A, Lobbezoo F, Häggman-Henrikson B, Colonna A, Nykänen
L, Pollis M, et al.; International Network for Orofacial Pain and
Related Disorders Methodology INfORM. Current knowledge and

future perspectives on awake bruxism assessment: expert consensus
recommendations. Journal of Clinical Medicine. 2022; 11: 5083.

How to cite this article: Arvid Iljin, Ilona Assila, Ritva
Näpänkangas, Tuija Teerijoki-Oksa, Mimmi Tolvanen, Kirsi
Sipilä. Association between parafunctional behaviors, clinical
diagnoses, psychosocial factors and pain widespreadness in
Finnish TMD pain patients in tertiary care. Journal of Oral
& Facial Pain and Headache. 2025; 39(4): 173-183. doi:
10.22514/jofph.2025.074.


	Introduction
	Material and methods
	Axis I clinical diagnostics
	Axis II instruments
	Sociodemographic data
	Statistical analyses

	Results
	Discussion
	Conclusions
	Highlights

