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ABSTRACT

Objective To evaluate the prevalence of
temporomandibular disorders (TMD) in patients with early
rheumatoid arthritis (ERA) and individuals at-risk of RA.
Methods 150 participants were recruited in three

groups (50 per group): (1) patients with ERA (2010

EULAR criteria) (2) at-risk individuals and (3) healthy
controls. All participants were tested for seropositivity of
rheumatoid factor and anticitrullinated protein antibodies.
A possible TMD diagnosis was determined according to the
standardised and validated diagnostic criteria for TMD (DC/
TMD) in five categories: myalgia, arthralgia, articular disc
displacement, degenerative joint disease and headache
attributed to TMD. Results were tested for the prevalence
of TMD (all categories combined) and TMD pain (myalgia
and/or arthralgia). To investigate a possible role for
bruxism, a probable sleep and/or awake bruxism diagnosis
was determined based on self-report and several clinical
features.

Results The prevalence of any TMD diagnosis did

not differ between the three groups. However, at-risk
individuals more often had a TMD-pain diagnosis than
healthy controls (p=0.046). No such difference was found
between the ERA group and the control group. However,
within the ERA group, seronegative patients had a TMD-
pain diagnosis more often than seropositive patients (4/12
(33%) vs 3/38 (8%), p=0.048). Participants with a TMD-
pain diagnosis were more often diagnosed with probable
sleep bruxism than those without a TMD-pain diagnosis.
Conclusion The prevalence of TMD pain is increased in
individuals at-risk of RA and seronegative ERA patients,
and is associated with bruxism signs and symptoms.
These results suggest that health professionals should be
alert to TMD pain in these groups.
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BACKGROUND

Rheumatoid Arthritis (RA) is an autoimmune
disease that causes inflammation of the syno-
vial joints, eventually resulting in destruction
of cartilage and bone.' Most patients with RA
are affected by the so-called seropositive form
of RA, defined by the presence of specific
antibodies: IgM rheumatoid factor (IgM-RF)
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What is already known about this subject?

» Systemic diseases such as rheumatoid arthritis
(RA) can also affect the temporomandibular joint.
Temporomandibular disorders (TMD) can negatively
influence oral function and oral health-related qual-
ity of life.

What does this study add?

» This is the first study that examined TMD in individ-
uals at-risk of RA, showing an increased prevalence
of TMD pain in this population as compared with a
healthy control group.

» This study examined TMD using the standardised
and validated diagnostic criteria for TMD (DC/TMD)
in a group of early RA (ERA) patients. Current litera-
ture only provides limited information on TMD in ERA
patients, not using the DC/TMD.

How might this impact on clinical practice?

» The results of this study suggest that health profes-
sionals should be alert to TMD pain in individuals at-
risk of RA and seronegative ERA patients, and thus
suggests a direction for offering customised care.

and antibodies against citrullinated proteins
(ACPA).? According to the 2010 EULAR
criteria, diagnosis of RA depends on a scoring
system including several factors, for example,
IgM-RF and/or ACPA positivity and symptom
duration, while a definite synovitis in at least
one joint is required.” In the Dutch popula-
tion, approximately 17 000 new patients (inci-
dence of 0.1% per year) get diagnosed with
RA each year.*

RA can also affect the temporomandibular
joint (TM]J). The prevalence of TM] involve-
mentin patients with RA has been reported to
range between 19% and 86%." As previous
studies describe a wide variation in diagnostic
criteria (DC), assessment methods and RA
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disease duration, it is difficult to determine the overall
prevalence and possible variations during the course of
the disease.

Data on TMJ involvement in early RA (ERA) are
limited; solely based on palpation, Chin Jen Sem et al
found an 11% prevalence of TMJ pain in patients with
newly diagnosed RA.® As several characteristics of RA can
be present before the clinical outbreak of arthritis, for
example, arthralgia and increased serum levels of IgM-RF
and/or ACPA, individuals with an elevated risk of RA can
be identified.” Currently, no information is available on
the prevalence of TMJ involvement in people atrisk of
RA. Research on both patients with ERA and individuals
atrisk of RA would therefore be a valuable addition to
the available literature, and could also be of value for
the collaboration between rheumatologists and dentists
around RA onset in the TM].

To fully explore possible TMJ involvement in ERA
patients and atrisk individuals, it would be preferable
to consider all disorders of the TM]. These comprise
pain and dysfunction of the TM] and the masticatory
muscles as well as TM] sounds (ie, clicking and/or crep-
itus) during function. To systematically examine the
masticatory system and to arrive at a temporomandib-
ular disorder (TMD) diagnosis, the DC/TMD have been
composed and validated by an international consor-
tium.'’ The DC/TMD use standardised tests, taking into
account both arthrogenous and myogenous aspects.
Bruxism—defined as a repetitive jaw-muscle activity char-
acterised by clenching or grinding of the teeth and/or by
bracing or thrusting of the mandible'' *—is reported to
play a role in the development of TMD." It is, therefore,
a relevant factor to consider when analysing TMD in any
population.

Insight into TMD prevalence around RA onset would
provide information on whether alertness to a possible
TMD during this timeframe is needed. Our aim is, there-
fore, to evaluate the prevalence of TMD according to the
DC/TMD, and a possible role for bruxism, in patients
with ERA and in individuals with an increased risk of RA
compared with a healthy control group. We hypothesise
that the prevalence of TMD in both ERA and at-risk indi-
viduals is higher than in healthy controls.

METHODS

Study design

This study is part of a larger parent study. A full descrip-
tion of the study protocol has been published."* The
study protocol has been registered in the Dutch National
Trial Register (NTR, NTR6362).

Participants and recruitment

Three groups of participants were recruited: (1)
patients with ERA (2) persons with an increased risk
of RA and (3) a control group without autoimmune
conditions. Subjects were eligible for inclusion if they
were aged 18 years or older, had a minimum of 12

natural teeth, and were willing and able to give written
informed consent. Groups 1 and 2 were recruited at
Reade, a rheumatology clinic in Amsterdam, The Neth-
erlands. For group 1, patients were diagnosed with RA
and fulfilled the 2010 EULAR RA criteria® within the
last year. From January 2018, newly diagnosed patients
were approached and informed about this study by a
nurse of Reade. For group 2, from November 2017, new
participants in the Reade at-risk cohort,"””™” and inclu-
sions up to 6 months retrospectively, were approached
by a physician. Participants in this cohort have the
combination of inflammatory-type arthralgia and
increased serum levels of IgM-RF and/or ACPA. After
oral consent to the nurse or physician of Reade, poten-
tial participants for groups 1 and 2 were contacted,
thoroughly informed about this study, and eventually
recruited by a dentist (JMK).

Participants for the control group (group 3) were
recruited from among the regular dental patient popu-
lation at the Academic Centre for Dentistry Amsterdam
(ACTA), and from among a group of people who
expressed interest in participating in research at ACTA.
Recruitment was done by a dentist (JMK), either directly
or after initial approach by a dental student of ACTA.
Control subjects were matched to groups 1 and 2 for sex
and age.

Potential participants were approached until the
targeted amount of 50 participants in each group was
reached, which occurred in March 2019 for group 2
and in July 2019 for groups 1 and 3. All research visits
took place at Reade and all clinical examinations were
performed by one trained dentist (JMK). Because all
recruitment and scheduling of research appointments
was performed by the same dentist, blinding of the exam-
iner was not feasible.

Outcome variables

General health status

Prior to the research visit, all subjects completed a
medical questionnaire to identify possible confounders,
such as comorbid disorders and medication use. During
the research visit, additional questions were asked about
recent use of analgesics because of the potential masking
effect on TMD pain during the clinical examination.

Venous blood was collected to determine serum levels
of IgM-RF and ACPA; individuals with IgM-RF levels
of >5.0kU/L and/or ACPA levels of >10.0kU/L were
considered seropositive; otherwise, subjects were consid-
ered seronegative.

For ERA patients, the Disease Activity Score (DAS28)
score'® was determined by a trained registered nurse of
Reade. A DAS28 score of <2.6 is associated with being
in remission according to the American Rheumatism
Association criteria.'” The ERA patients were also asked
to complete the routine assessment of patient index data
3 (RAPID-3) questionnaire, resulting in a score ranging
from 0 to 10, representing the subjective disease status.”’
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8 Rheumatoid arthritis

TMJ disorders

The presence of a TMD was classified according to the
DC/TMD." Five diagnostic categories were recognised:
(1) myalgia (2) arthralgia (3) disc displacement (4)
degenerative joint disease and (5) headache attributed
to TMD. Prior to the research visit, all participants filled
out the DC/TMD symptom questionnaire with 14 ques-
tions on pain in the joint area, headache, joint sounds
and joint locking® * (see reference for URL).

The clinical examination was performed according
to the DC/TMD Clinical Examination Protocol.? To
determine a possible TMD-pain diagnosis (myalgia
or arthralgia), the clinical examination included the
measurement of maximum mandibular movements
(opening, protrusion and laterotrusion to both sides),
and the registration of possible pain in the TM]Js and/
or surrounding muscles during these movements. Pain
on palpation was recorded on both the masseter muscles
and the temporal muscles (nine points on each muscle),
and on the lateral pole and around the lateral pole of
both TMJ condyles. To be diagnosed with myalgia or
arthralgia, a participant had to report familiar pain
during one of the clinical tests in the muscle or joint area,
respectively, combined with reported orofacial pain that
is influenced by jaw activity during the past 30 days on the
questionnaire.

Non-painful symptoms, for example, unpleasantness,
tension and soreness, were also recorded during the
clinical examination. When a participant reported pain
on the questionnaire and recognised the location of
unpleasant non-painful symptoms, but not pain, during
the clinical examination, these participants were catego-
rised as having a DC/TMD diagnosis. This decision was
made based on the current insight that both pain and
non-painful symptoms are associated with TMD pain.24

A possible disc displacement or degenerative joint
disease diagnosis was based on the presence of clicking
sounds or crepitation, respectively. Participants were
asked to perform each of the following jaw movements
three times: open and close, protrusion, and laterotru-
sion to both sides. To be diagnosed with a disc displace-
ment or degenerative joint disease, respectively, the
click or crepitation should be heard by, or be palpable
to the examiner during the examination, combined with
reported sounds by the participant on the questionnaire
or during the examination.

To be diagnosed with a headache attributed to TMD, a
participant had to report a familiar headache induced by
jaw movement or palpation during the clinical examina-
tion, combined with reported headache in the temporal
region that is influenced by jaw activity on the question-
naire, and a TMD-pain diagnosis in the category myalgia
and/or arthralgia.

The dentist performing the clinical research (JMK) was
trained in performing the described examinations by a
specialist in TMD who was calibrated by the International
Network for Orofacial Pain and Related Disorders Meth-
odology consortium.”

Bruxism

To study a possible role of bruxism, both subjective and
objective bruxism activity were measured. These findings
were used to determine a bruxism diagnosis according to
the diagnostic grading system proposed by Lobbezoo et
al"''? According to this grading system, ‘possible’ bruxism
is diagnosed based on self-report, and thus, patients were
asked about their assumption of performing bruxism
activity while awake and/or during sleep using the ques-
tions from the DC/TMD oral behaviours questionnaire.”'
Participants were diagnosed with possible bruxism if they
reported grinding and/or clenching with a frequency of
at least ‘1-3 nights a month’ (sleep bruxism) or ‘some-
times’ (awake bruxism).

‘Probable’ bruxism is diagnosed based on the combina-
tion of self-report and clinical findings, that is, the pres-
ence of at least one of the following: a bruxoposition (ie,
an obvious and reproducible contact position of the teeth
of the upper and lower jaw, indicating grinding towards
and/or clenching in this contact position), impressions
of the teeth in the soft tissues (cheeks, tongue and/
or lips) and tooth wear of mechanical nature with a
minimum grade 2 according to the Tooth Wear Evalua-
tion System.26

Statistical analysis

Descriptive statistics were used to describe the character-
istics of the study cohort. For continuous variables, the
independent samples t-test was used when comparing the
means of two groups, and the one-way analysis of vari-
ance was used when comparing the means of more than
two groups. Differences between groups on binary varia-
bles were tested with a X2 test, or Fisher’s exact test when
appropriate. A two-sided alpha level of 0.05 was used for
all statistical analyses.

For the primary outcome, that is, prevalence of TMD
and TMD-pain diagnoses, the three study groups were
compared. Additionally, within the ERA group, seroposi-
tive and seronegative patients were compared. Secondary,
to test for a possible relation between the prevalence of
TMD (pain) and other variables, for example, use of anal-
gesic medication during the past 24hours and mandib-
ular movement capacity, participants with and without a
TMD (-pain) diagnosis within the total study population
were compared. For analyses including bruxism as a vari-
able, the probable bruxism diagnoses were used.

RESULTS

Characteristics of the study sample

From November 2017 to July 2019, 150 participants
were included, 50 per group. Table 1 displays the char-
acteristics of the study sample. The ERA patients were
included in the study after being diagnosed with RA for
an average of 3.1+1.7 months. The time since RA diag-
nosis was longer for seronegative patients than for sero-
positive patients (3.842.2 vs 2.9+1.4 months, p=0.011).
The majority (88%) of ERA patients was treated with
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Table 1 Characteristics of the study sample

ERA group (n=50)

At-risk group (n=50) Control group (n=50) P value

Age, years (mean (SD)) 52.1 (13.2)
Gender, female (n (%)) 39 (78)

IgM-RF positive (n (%)) 37 (74)

ACPA positive (n (%)) 31 (62)

DAS28 (mean (SD)) 2.61(1.17)
RAPID-3 (median (IQR)) 3.09 (1.07-4.47)

Analgesic medication <24 hours (n (%)) 12 (24)
Pharmacological treatment for RA

Methotrexate (n (%)) 44 (88)
Other (n (%)) 4 (8)
No pharmacological treatment (n (%)) 2 (4)
Prednisone (n (%)) 39 (78)

51.4 (10.3) 51.2 (11.0) 0.923*
38 (76) 38 (76) 0.9631
46 (92) 0(0) —
24 (48) 0(0) -t
16 (32) 9 (18) 0.2651

*One-way ANOVA, F=0.080.
1y test, ¥?=0.075.

TA difference in IgM-RF or ACPA positivity was not tested between the groups, because seropositivity was an inclusion criterion for the at-
risk group and an exclusion criterion for the control group, and a difference is thus obvious.

ACPA, anticitrullinated protein antibodies; ANOVA, analysis of variance; DAS, Disease Activity Score; ERA, early rheumatoid arthritis; IgM-RF,
IgM rheumatoid factor; ; RA, rheumatoid arthritis; RAPID-3, routine assessment of patient index data 3.

methotrexate, mostly in combination with prednisone,
according to the Dutch guideline on drug treatment of
RA% (table 1).

Temporomandibular disorders

No significant differences were found for the prevalence of
TMD diagnoses between the three study groups (table 2).
Because a temporomandibular disc displacement is a very

common condition in the general population that usually
requires no treatrnent,28 results are also reported for
numbers of participants with a TMD-pain diagnosis (either
myalgia, arthralgia or both), and for having a degenera-
tive joint disease diagnosis (table 2). A significantly higher
number of participants in the atrisk group had a TMD-pain
diagnosis compared with the control group (p=0.046). No

Table 2 Prevalence of TMD, TMD pain, DJD and mandibular movement capacity in the study sample

ERA group At-risk group Control group  Test
(n=50) (n=50) (n=50) statistics P value
Diagnosis according to DC/TMD
TMD diagnosis* (n (%)) 20 (40) 19 (38) 14 (28) x*=1.604%, 0.205%1§,
1.131F 0.2889§
TMD-pain diagnosist (n (%)) 7 (14) 8 (16) 2 (4) x*=4.000t 0.16% **
0.0461§
DJD diagnosis (n (%)) 6 (12) 2 (4) 2 (4) 0.269% **
1.09 =
Bruxism
Probable sleep bruxism (n (%)) 9(18) 14 (28) 11 (22) 0.485§
Mandibular movement capacity
Maximum mouth opening, mm (mean (SD)) 49.1£7.2 51.4+5.2 50.7+6.3 F=1.815 0.167171
Maximum protrusion, mm (mean (SD)) 8.5+2.1 7.8+2.5 8.2+2.8 F=0.836 0.43617
Maximum laterotrusion, mm (mean (SD)) 10.6+2.3 10.7x2.4 9.9+3.0 F=1.332 0.267171

Significant p-values are presented in bold writing.

*Myalgia, arthralgia, disc displacement, DJD and/or headache attributed to TMD.

tMyalgia and/or arthralgia.

FERA group versus control group.
§y test.

YlAt-risk group versus control group.
**Fisher's exact test.

T1tOne-way ANOVA (F).

ANOVA, analysis of variance; DC, diagnostic criteria; DJD, degenerative joint disease; ERA, early rheumatoid arthritis; n, number of

observations; TMD, temporomandibular disorders.
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8 Rheumatoid arthritis

such difference was found when comparing the ERA group
to the control group. However, within the ERA group, seron-
egative patients had a TMD-pain diagnosis significantly more
often than seropositive patients (4/12 (33%) vs 3/38 (8%),
p=0.048).

Sixteen out of 17 participants with a TMD-pain diag-
nosis reported on the duration of their pain complaints,
with a median (IQR) of 15 (4-138) months. For six out of
eight (75%) participants with a myalgia, the diagnosis was
bilateral. For arthralgia, 6 out of 12 participants (50%)
had a bilateral diagnosis, and another three participants
(25%) had unfamiliar pain or non-painful symptoms on
the contralateral side. A total of 37 participants reported
to have used analgesic medication, mostly paracetamol,
during the past 24hours. There was no difference in
analgesic medication use between participants with or
without a TMD-pain diagnosis (p=0.765).

No difference was found between the groups in
mandibular movement capacity, that is, maximum mouth
opening, protrusion and laterotrusion (table 2). For
laterotrusion, an average of the laterotrusion to the left
and to the right was used for analysis, because there was
no significant difference in laterotrusion between the
painful and non-painful side (p=0.933) in participants
with unilateral TMD pain. When comparing participants
with and without a TMD-pain diagnosis in the total study
population, also no difference was found in mandib-
ular movement capacity (opening p=0.906, protrusion
p=0.788 and laterotrusion p=0.333).

Bruxism

The number of participants reporting on awake bruxism
only—five in total—was too small for statistical analysis,
and thus only results for sleep bruxism were further
analysed. Thirty-five participants reported possible sleep
bruxism activity, of which 34 participants were diagnosed
with probable sleep bruxism—nine in the ERA group, 14

Myalgia Arthralgia

100 — — — —

Figure 1

in the atrisk group, and 11 in the control group—with
no significant difference between the groups (p=0.485).

No difference was found in probable sleep bruxism
diagnosis between participants with and without any
TMD diagnosis (15/53 (28%) vs 19/97 (20%), p=0.223).
However, participants with a TMD-pain diagnosis had a
probable sleep bruxism diagnosis more often than partic-
ipants without a TMD-pain diagnosis (8/17 (47%) vs
26/133 (20%), p=0.011).

Relation to disease activity in the ERA group

Within the ERA group, no difference in the prevalence
of TMD (p=0.355) or TMD pain (p=0.697) was found
between patients with a DAS28 score <2.6and patients
with a DAS28 score 22.6. However, the RAPID-3 score
was significantly higher for patients with a TMD diag-
nosis compared with patients without a TMD diagnosis
(3.76£1.97 vs 2.46+2.06, p=0.031). This difference was
not found between patients with or without a TMD-pain
diagnosis (3.72+2.40 vs 2.86+2.06, p=0.324).

The RAPID-3 score did not differ between seropos-
itive and seronegative ERA patients (3.0+1.8 vs 3.0+2.2,
p=0.982). However, when comparing the DAS28 score of
both groups, seronegative patients were more often cate-
gorised as being in remission compared with seropositive

patients (10/12 (83%) vs 14/38 (37%), p=0.005).

Pain and non-painful symptoms without a DC/TMD diagnosis

In addition to the official DC/TMD classifications,
figure 1A and B shows the prevalence of unfamiliar pain
and non-painful symptoms during the clinical examina-
tion for the categories myalgia and arthralgia, respec-
tively. In addition to the 17 participants with a TMD-pain
diagnosis, a total of eight participants—five in the ERA
group, two in the atrisk group, and one in the control
group—reported pain influenced by jaw function on the
questionnaire, but did not confirm familiar pain or non-
painful symptoms during the clinical examination. The

No symptoms
Non-painful symptoms during examination
Pain during examination

B OO0

Diagnosis according to DC/TMD

Percentages of participants with a diagnosis according to the diagnostic criteria for temporomandibular dysfunction

(DC/TMD), unfamiliar pain during examination, non-painful symptoms during examination and no symptoms. (A) results for

myalgia; (B) results for arthralgia. ERA, early rheumatoid arthritis.
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positive predictive value of the DC/TMD questionnaire
in the present study population is thus (17/ (17+8)=)
68%.

In the ERA group, two patients reported familiar pain
in the TM]J during the clinical examination and pain in
the questionnaire, but not during the past 30 days, and
thus did not receive a DC/TMD arthralgia diagnosis. Two
other ERA patients reported previous pain in the TM],
which resolved since the start of pharmacological treat-
ment for RA. One ERA patient with an arthralgia diag-
nosis reported to have less pain after taking daily doses of
prednisone. Out of these five patients, four were seropos-
itive ERA patients.

DISCUSSION

The prevalence of TMD according to the DC/TMD was
investigated cross-sectionally in patients with ERA, indi-
viduals at risk of developing RA, and an age-matched and
sex-matched healthy control group. The three groups did
not differ when comparing them based on the prevalence
of TMD, that is, myalgia, arthralgia, disc displacement,
degenerative joint disease and headache attributed to
TMD combined. However, when considering TMD-pain
diagnoses only—myalgia and/or arthralgia—participants
in the atrisk group had a higher prevalence of TMD pain
than those in the control group. These results suggest
that medical professionals should be alert for TMD-pain
disorders in individuals at-risk of RA, in order to iden-
tify individuals that might benefit from referral to a
dentist—preferably with a specialisation in orofacial pain
and dysfunction if available in the region. In addition to
official TMD diagnoses, the results of this study also show
a high prevalence of pain and non-painful symptoms
during the clinical examination not resulting in an offi-
cial diagnosis, particularly in the at-risk group. This could
be an early sign of later TMD-pain complaints,” and
further strengthens the suggestion to be alert to TMD-
pain disorders in individuals atrisk of RA. With these
results, this study is the first to report on TM] involve-
ment in atrisk individuals.

The ERA group did not differ from the control group
in prevalence of TMD pain. However, within the ERA
group, seronegative patients more often had a TMD-
pain diagnosis than seropositive patients. Seronegative
patients were also more often categorised as being in
remission based on the DAS28 score, possibly due to the
longer time between RA diagnosis and participation in
the study and thus better results of the pharmacological
treatment for RA. Furthermore, both the DAS28 score
and RAPID-3 score were not related to the prevalence of
TMD pain. In only a few patients TM]J pain had subsided
after treatment for RA. These results suggest that TMD
pain occurs regardless of the general disease status, and
could be associated with seronegative RA.

On the other hand, some cases indicate that the start
of pharmacological treatment for RA could have lowered
the prevalence of TMD in the ERA group; two patients

reported familiar pain during the clinical examination
and on the questionnaire, but not during the past 30 days,
and three patients specifically mentioned experiencing
less pain or even being pain free since the start of phar-
macological treatment for RA. This is in accordance with
the findings of Chin Jen Sem et al,® where prevalence of
pain on palpation of the TM] in a group of ERA patients
decreased after the start of systemic RA treatment.
Because four out of these five patients were seropositive
ERA patients, the mechanism of TMJ involvement and
thus the effect of systemic treatment on the TM] might be
seropositivity dependent. This corresponds to the find-
ings of Alstergren et al, where TM] pain on mandibular
movement was mainly correlated to systemic factors in
seropositive patients, but to local factors in seronegative
patients.” Furthermore, seropositive patients had higher
systemic inflammatory activity, but lower TM] movement
pain intensity,” which also corresponds to our findings.

In our study, mandibular movement capacity was not
related to TMD pain, nor limited in ERA patients and
atrisk individuals. In general, maximum mouth opening
capacity can be limited in patients with TMD and is there-
fore often an outcome measure when evaluating TMD-
treatment efﬁcacy,?’1 but our results do not confirm a
relation between TMD pain and limited mouth opening
for the present study population. For ERA patients, our
results do correspond to an earlier study by Kroese et
al,”® where patients with ERA and established RA were
compared: while TM] pain was already present in ERA,
reduced mouth opening capacity was found to be related
to established RA.

We noted that for the vast majority of participants who
reported possible sleep bruxism, also a probable bruxism
was determined based on clinical findings. The prevalence
of probable sleep bruxism did not differ between the three
groups. However, probable sleep bruxism was found more
often in participants with a TMD-pain diagnosis compared
with participants without a TMD-pain diagnosis. These
results suggest an association between sleep bruxism and
TMD pain in the present study population. This corresponds
to literature on other populations.'****

Implications for practice

Based on our results, it is recommended to watch out for
the possible presence of TMD pain in individuals atrisk of
developing RA and in patients with seronegative ERA. In
the ERA group, TMD pain occurred regardless of general
disease status. The few individuals that did seem to benefit
from general RA treatment on TMD pain, reported that they
experienced less pain or were pain free since the start of the
pharmacological treatment. This suggests that an effect on
TMD pain can be expected early, and thus screening for a
possible TMD that needs additional treatment should start
soon after the start of the pharmacological treatment.

In our study, the positive predictive value of the DC/TMD
questionnaire was 68% for TMD-pain diagnoses. Only four
questions need to be answered in order to screen for possible
TMD pain, of which three do not have to be answered if the
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answer to the first question is negative. Therefore, the section
about pain of the questionnaire® could be a quick, simple,
and valid screening tool for rheumatologists or other health
professionals in order to identify ERA patients or atrisk indi-
viduals that could benefit from further TMD examination
and management.

Strengths and limitations
Strengths of this study include the extensive and standard-
ised TMD examination according to the DC/TMD, the
evaluation of bruxism as a possible associated factor, and
the matching of the control group to the other two groups.
However, there are also certain limitations to this study.
Within the ERA group, some analyses were performed to
compare seropositive and seronegative patients, and to
compare patients with a DAS28 score higher or lower than
2.6. Although the results indicate some interesting differ-
ences, dividing the ERA group in subgroups consequently
means lowering the number of subjects per group, which
limits the power of the analyses and generalisability of the
results. These results should, therefore, be interpreted with
caution, and research on a larger group of ERA patients
would be necessary to confirm the present findings.

Possible related factors to a TMD (-pain) diagnosis were
tested for the total study population, in order to have
total numbers that are substantial enough for statistical
analysis. These analyses, therefore, do not provide infor-
mation on the individual groups. For the same reason,
results for myalgia and arthralgia were combined as
TMD-pain disorders. Consequently, the results do not
provide specific information on the nature of the TMD
pain. However, independently of its nature, TMD pain
is a relevant clinical outcome because it can negatively
influence the oral health-related quality of life, most
often on the subdomains of psychological discomfort and
disability, and causing functional limitation.” *®

In this study, probable bruxism was diagnosed based
on self-report and several clinical factors. This is a limita-
tion of the study, since definite bruxism diagnoses were
not established. Furthermore, the number of partici-
pants reporting awake bruxism was too small for statis-
tical analyses. However, the diagnostic grading system for
bruxism requires polysomnographic recording or elec-
tromyographic recording for a definite diagnosis of sleep
or awake bruxism, respectively,'' ' which are labour-
intensive and costly procedures that are therefore only
seldom applied in larger clinical studies. Furthermore,
there is still much debate about the ideal way to assess
sleep and awake bruxism, as acknowledged by the authors
of the diagnostic grading system.'” For future research
including the assessment of awake bruxism, the use of
Ecological Momentary Assessment” *® is recommended.

CONCLUSION

The results of this study provide a valuable insight into
the prevalence and clinical characterisation of TM]J
involvement in patients with ERA and atrisk individuals.

Based on these results, it is recommended to be alert to
TMD-pain disorders in individuals atrisk of developing
RA and in patients with seronegative ERA. The DC/
TMD symptom questionnaire is suggested as a useful
tool for rheumatologists or other health professionals to
screen for possible TMD pain in these groups. Individ-
uals who might benefit from further TMD examination
and management can then be identified and referred to
a suitable dental healthcare provider, preferably with a
specialisation in orofacial pain and dysfunction. Sleep
bruxism might be an important factor in the develop-
ment of TMD pain in the study population.
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