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Parkinson's disease, temporomandibular disorders and bruxism:
A pilot study
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possible relation between bruxism and TMD on one hand and PD on the other.
Methods: In total, 801 persons gave their written informed consent and agreed to
participate in the study filling in a questionnaire. Complete data were collected from
708 persons (368 with PD or Parkinsonism [PR] and 340 controls) and were included
in the analysis. The questionnaire included the graded chronic pain scale, the DC/
TMD oral behaviour checklist, the DC/TMD symptom questionnaire and the TMD
pain screener. In addition, a question about self-reported tooth wear was included.
The chi-square test and independent samples t test were used for the data analysis.
Results: Patients with PD/PR reported significantly more often bruxism during sleep
and wakefulness than controls. Also, patients with PD/PR had more often possible
TMD and reported a significantly higher mean pain intensity in the orofacial region
than controls. There was no significant difference in complaints of jaw locking
between the patient group and the control group. A tendency towards a significant
association was found between PD/PR and tooth wear.

Conclusion: There is a relation between PD/PR and bruxism. Furthermore, a relation
of PD/PR with TMD pain is suggested to be present.
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1 | INTRODUCTION almost 26%.' Additionally, in the Netherlands, the actual number of

inhabitants is also expected to increase with more than 7.5% amongst

In the near future, human’s life expectancy is estimated to increase sig- others because of the improvement of the health care system.!
nificantly: in 1950 only 8% of the population was above 65 years old, This estimated ageing of the population is expected to cause
while in 2040 this prevalence is estimated to become triple reaching an increase in the prevalence of age-related diseases like the
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neurodegenerative diseases. Neurodegenerative diseases, such
as Alzheimer’s, Huntington’s and Parkinson’s disease (PD), affect
neurons in the central nervous system and especially in the brain.
Currently, there is no treatment to cure them and therefore they can
progress in the long term, causing movement disorders and prob-
lems affecting the patients’ mental state.?

Parkinson’s disease is a movement disorder that causes seri-
ous impairment in patients’ life. The prevalence of PD in 2007 in
the Netherlands was estimated between 201 and 372 per 100.000
persons. Statistics Netherlands (CBS) predicts an increase in the
prevalence of about 40% in 2025.2 Even though the exact patho-
physiological mechanism of PD is not fully understood, it is con-
sidered to be caused by a deficiency in the dopamine levels due to
degeneration of neurons in the substantia nigra. In PD, as a result of
the reduced dopamine levels in the striatum, fluent movements of
the human body are disturbed.®

The same symptoms as PD can also be present in patients suffer-
ing from other diseases in which the dopamine producing cells are
affected. These patients are considered to suffer from Parkinsonism
(PR), which is a general term that reflects the characteristic symp-
toms of PD.

Until now, the prevalence of oromandibular movement disorders
in patients with PD/PR is not yet studied. One of the most common
oromandibular movement disorders in humans is bruxism. Bruxism is
defined as a repetitive jaw-muscle activity characterised by clench-
ing or grinding of the teeth and/or by bracing or thrusting of the
mandible and has two distinct circadian manifestations: it can occur
during sleep (indicated as sleep bruxism) or during wakefulness (indi-
cated as awake bruxism).* Its prevalence in adults can vary between
8% and 31.4%, depending on factors like the methodology and the
population studied.’ Bruxism is considered one of the important risk
factors for the initiation and perpetuation of temporomandibular
disorders (TMD).6

Temporomandibular disorders is a collective term embracing dis-
orders of the masticatory muscles, the temporomandibular joint and
adjacent structures.” Painful TMD is considered the second most
common cause of orofacial pain after dental pain.® The prevalence
of painful TMD is about 10% in adults.” Other symptoms of TMD
include limitations in the movement of the mandible (either while
opening or during closing of the mouth), joint sounds and headache
attributed to TMD.X® In the aetiology of TMD, oral parafunctions like
bruxism are considered to play an important role.®

Although the possible relation between bruxism and PD
has not been studied yet, some suggestions for the existence
of such relationship can be derived from the literature as men-
tioned earlier, PD and bruxism are both movement disorders.
Moreover, bruxism is considered to be regulated centrally and
not peripherally, with an important role of the dopaminergic
nervous network of the brain.!! PD is also a disease related to a
shortage of dopamine. This can cause uncontrolled movements
in the orofacial region as well.® Furthermore, specific antide-
pressants (like Selective Serotonin Reuptake Inhibitors [SSRI’s]),
which have bruxism as a possible side effect, work through

inhibition of specific dopaminergic neurons. Because of the re-
duction of dopamine, the possibility of developing uncontrolled
movements like bruxism increases.’? In addition, in about 9% of
the cases, depression already exists in PD patients before the
actual diagnosis of PD is established.? Stress and depressed
feelings are also risk factors for awake bruxism.® Furthermore,
a case report showed a patient with a basal ganglia infarct who
developed bruxism. This report concluded that there could be a
connection between bruxism and a dysfunction of the dopami-
nergic pa\thway.13

Even less information is available about the possible relation
between PD and TMD. A possible link is that besides restrictions
in movements, also sensory aspects play a role in both PD as TMD.
PD is characterised by the regular presence of pain.}* The preva-
lence of pain as a symptom of PD is approximately 30%-50%. In
45%-74% of these cases, the pain was classified as musculoskeletal
pain.® Bruxism itself is not painful, but it can be an important risk
factor for developing TMD-pain complaints. It is also known that
in TMD, orofacial pain is one of the cardinal symptoms. Besides,
pain elsewhere in the body is a risk factor for having orofacial
pain.t® Finally, in another study a significantly reduced D1/D2
ratio and an increased amount of D2 receptors was found in pa-
tients with atypical facial pain, which suggests that alterations in
the striatal dopaminergic system could influence chronic orofacial
pain conditions.’

As mentioned above, little is known so far about a possible rela-
tion between PD on one hand and bruxism and TMD on the other.
Although some theories currently exist in the literature, no definite
conclusion has been drawn and a causal relationship has not been
proven. Within these premises, the aim of the present pilot study
was to gain more insight into a possible relation between bruxism
and TMD on one hand and PD/PR on the other.

2 | METHODS

Patients with a diagnosis of PD or PR were asked to participate
in the study (patient group). Patients suffering from other move-
ment disorders than PD or PR were excluded. Partners, caregiv-
ers, friends and non-related persons with a maximum of 5 years
of age difference were asked also to participate (control group).
Relatives of the patients and persons with more than 5 years of
age difference were excluded from the control group. Written in-
formed consent was obtained from each participant. The study
was independently reviewed and approved by the Medical
Ethics Committee of the VU Medical Centre, Amsterdam, The
Netherlands (file no. 2015.461; approval date November 26th,
2015).

2.1 | Questionnaire

Data were collected with the use of a questionnaire (Appendix 1)
that was composed by the authors with questions taken from
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(N=352) Experimental group
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N =69 Parkinsonism (PR)
Questionnaires ‘ Included (N=16) ]
N =801 | N =708 —
Missings 1 No movement disorder
N =24 (N=330) Control group
Unknown (N = 340)
(N=10)

FIGURE 1 Flowchart participants

already existing instruments (Appendix 1). There are 18 questions:
about demographics (gender and age; two questions), research lo-
cation (one question), diagnosis of PD/PR and the possible use of
medication (three questions), and bruxism and related problems
like TMD/orofacial pain and presence of tooth wear (12 ques-
tions). Except for the question about tooth wear, which was taken
from the intake questionnaire of the Clinic of Orofacial Pain and
Dysfunction of ACTA, the latter questions were selected from the
graded chronic pain scale,'® the DC/TMD oral behaviour check-
list,**2° the DC/TMD symptom questionnaire!® and the TMD-pain
screener.?!

When the participants answered positive to the question 7
(Appendix 1), they were considered having “Orofacial Pain.” When
the score of the TMD-pain screener was equal or above 4, partici-
pants were considered having “Possible TMD-pain.” Moreover, char-
acteristic pain intensity (CPI) was calculated based on the analysis of
the data of the graded chronic pain scale. When a person reported
clenching, grinding or bracing the mandible during sleep or awak-
ening at least “1-3 nights a month” or “Some of the time,” this was

interpreted as presence of sleep or awake bruxism.*??

2.2 | Data collection

The data were collected from February 8th, 2016, until February
8th, 2017 through visiting unofficial gatherings of PD/PR patients
organised by the Dutch Association of PD patients (Parkinson
cafés), hospitals, or individual nurses. In addition, advertisement
took place through social media, viz., through Facebook and on the
website of the Dutch association of PD patients. The advertise-
ment was placed on March 1st, 2016. In order to obtain the same
amount of responses regarding the control group, people from sev-
eral public places, like Schiphol Airport, were also asked to fill in

the questionnaire.

2.3 | Data analysis and statistics

Descriptive data were calculated for all variables. Subsequently, Chi-
square test was used to test possible association between the pres-
ence of PD/PR and the following variables: orofacial pain, possible
TMD-pain, possible sleep or awake bruxism, jaw locking, and tooth

wear. Differences between the patient group and the control group

TABLE 1 Descriptive statistics of all included participants (PD/PR and control group)

Total participants (N = 708)

Controls (N = 340)

Mean + SD age (y) 67 £9.25
Gender Men 344 (49%)
Woman 364 (51%)
Questionnaire Paper 526 (26%)
Internet 182 (74%)
Data source Parkinson Café 420 (59%)
Regional hospital 12 (2%)
The Dutch association of PD 65 (9%)
patients
Social media 21 (3%)
Otherwise 190 (27%)

PD, Parkinson’s disease; PR, Parkinsonism.

Mean + SD age (y) 65 +9.25
Diagnosis No PD/PR 330 (97%)
Unknown 10 (3%)
Gender Men 125 (37%)
Women 215 (63%)
Patients (N = 368)
Mean + SD age (y) 68 £ 8.54
Diagnosis PD 352 (96%)
PR 16 (4%)
Gender Men 219 (60%)
Woman 149 (40%)



VERHOEFF ET AL.

TABLE 2 Statistical results of the chi-square tests (level of
significance: P < 0.005)

Parkinson’s disease (PD)/
Parkinsonism (PR)

X2 P-value
Orofacial pain 6.304 0.012
TMD pain 17.988 <0.001
Sleep bruxism 10.296 0.001
Awake bruxism 14.864 <0.001
Jaw locking 0.544 0.461
Tooth wear 14.864 0.056

TMD, temporomandibular disorders.

TABLE 3 Statistical results regarding the characteristic pain
intensity (CPI; independent sample t test; level of significance:
P < 0.005)

Characteristic pain intensity

Mean SD SE
Controls 35.51 53.40 6.43
PD/PR 80.00 76.32 7.59

t(167.89) = -4.472, P < 0.001

PD, Parkinson’s disease; PR, Parkinsonism.

were tested with independent sample t test for the CPI. Statistical
analyses were performed with IBM SPSS statistics, version 24. The

level of significance was set at a < 0.05.

3 | RESULTS

Eight hundred and one questionnaires were filled in. Data from 93
persons were excluded from the analysis, because the question-
naires were either not completed (n=69) or contained missing
values (n = 24; Figure 1). The demographics and distribution of the
patient and control group are shown in Table 1. There was no sig-
nificant difference between the excluded and included group on the

basis of gender and diagnosis. A significant association between PD/
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PR and orofacial pain (Table 2) was found. PD/PR patients reported
pain more frequently than the control group. Further detailed analy-
sis among the patients who reported orofacial pain (N = 178) showed
a significant association between PD/PR and possible TMD-pain
(Table 2). Regarding the CPI, significantly higher values were found
for the patient group in comparison with the control group (Table 3).
A significant association was also found between PD/PR and brux-
ism and at the same time for possible sleep bruxism and possible
wake bruxism separately (Table 2).

No association between jaw locking and PD/PR was present
(Table 2).

Finally, a tendency towards a significant association between
PD/PR and tooth wear was found (Table 2). Patients with PD/PR re-
ported significantly more often “much tooth wear” compared to the

control group (Table 4).

4 | DISCUSSION

The aim of this pilot study was to gain more insight into a possible
relation between bruxism and orofacial pain or TMD-pain on the one
hand and PD/PR on the other. The results showed a significant relation
between possible sleep bruxism and PD/PR, and also between possi-
ble awake bruxism and PD/PR. Moreover, a significant association was
found between orofacial pain, possible TMD-pain and PD/PR.

In general, establishing the diagnosis of PD is a difficult proce-
dure. Only post-mortem examination can provide 100% certainty.
In this study, the clinical diagnosis of PD/PR was used, as it was
set by the specialised medical practitioner and was self-reported
by the patients. The specificity and sensitivity of the diagnostic
accuracy of PD from a general neurologist is 57.8% and 89.2%, re-
spectively.?® It was not realistic to follow all patients over time in
order to confirm the diagnosis through post-mortem examination.
There is therefore a slight possibility that people were included
in the patient group in whom this diagnosis would not be verified
after death. In addition, a number of researchers have reported
that there is a preclinical phase of PD in which a diagnosis cannot
yet be made, and that PD has several different stages during the
progression of the disease.?* A classification for this progression is

described in the literature.? Consequently, this would mean that

TABLE 4 Statistical results regarding tooth wear (adjusted residuals; chi-square test; level of significance: P < 0.005)

Tooth wear (adjusted residuals)

Not Little Some
No (controls) 162 98 29
Adjusted residuals 0.5 1.5 1
Yes (PD/PR) 169 88 24
Adjusted residuals -0.5 -1.5 =il
Total 331 186 53

PD, Parkinson’s disease; PR, Parkinsonism.

Much Alot Don'’t know Total
8 9 34 340
-2.2 =i -1.6

21 15 51 368
2.2 1 1.6

29 24 85 708

Wherein PD/PR patients compared to controls showed a tendency towards a significant association in 'much’' tooth wear signifies bold.
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in the control group some people could have had one of the pre-
liminary PD stadia that could not be easily diagnosed. Regardless
of this possibility, significant associations with bruxism and TMD-
pain were found for the PD/PR group. In future research, it would
possibly be more accurate to collaborate directly with a neurologist
in order to analyse in which stage the patient is, and if bruxism is
associated with PD at specific stages.

In this pilot study, a questionnaire was used for the data col-
lection. This questionnaire was distributed mainly in Parkinson
Cafés. Therefore, not the researchers themselves but the individ-
uals organising the meetings were responsible for introducing the
research to the participants, thereby potentially introducing bias
or confounders. Moreover, nine of the Parkinson Cafés did not re-
spond and 10 Parkinson Cafés did not want to cooperate, which
may have reduced the generalisability of the findings of this study.
In addition, the questionnaire was designed in a way to gather as
much information as possible with the least possible burden for the
participants. Nevertheless, some patients experienced difficulties
to complete the questionnaire: 69 people did not fill in the ques-
tionnaire at all, 19 of whom filled only the first two questions and
15 of whom stopped at the question about medication. These miss-
ing data may also have led to a reduction of the generalisability of
the present findings.

Unfortunately, there was no question about dentures in the ques-
tionnaire. Many patients pointed out that they were wearing a denture.
This information could have had an influence on the answers to the
question about tooth wear. Most people do not know that also den-
tures can show wear, and that bruxism is also possible in the absence
of teeth. Therefore, it is possible that the answers underestimated the
presence of bruxism and wear in the group of people with dentures.

The authors expected that people with PD had higher amounts
of tooth wear than the control subjects. In practice, the validity of
the self-reported question about wear is a matter of debate. This
could possibly explain that only a tendency towards a significant as-
sociation could be found between PD/PR and tooth wear. In further
research, it is therefore more valuable to examine patients with the

2% in order to have clinical data re-

use of the dental wear screener
garding tooth wear.

In an experimental model in monkeys, an association was found
between PD and jaw movements.?” The reported changes in range,
velocity and pattern of jaw movements were confirmed in another
study.?® Because of the study design of the present research, only in-
formation about jaw locking was present; not about other deviant jaw
movements. For future research, the authors suggest to use this deter-
minant as well. Finally, bruxism and TMD was only based on self-report
data. Although there is a possibility that TMD is related to bruxism, the
relation between both conditions is not linear.® It is therefore not pos-
sible to assume a direct relation between bruxism, TMD, and PD/PR.

An earlier study?? reported a higher prevalence of bruxism in
patients with PD, but no significant difference with a control group
was observed. Furthermore, another study3°concluded that awake
bruxism is rare, but when it is present the association with neurolog-
ical diseases is more frequently made. In the present study, we did

find a relation between possible sleep and awake bruxism and the
diagnosis of PD/PR. These results are in agreement with the study

of Tae Kwak et al.%°

Also, in the present study, we did find a higher
prevalence of bruxism in patients with PD. However, we did find a
significant relation between the two groups. This can be due to the
large power of our study.

In the current literature, there were also some contradictions
present. The highest prevalence of bruxism is described around the
age of 45 years.5 In the present study though, the average age was
much higher, viz., 67 years. It is therefore possible that because of
the retrospective design of this study, people did not remember
experiencing bruxism-related problems before. Therefore, it could
be true that patients and controls noted less parafunctions and pain
than they actually suffered from. However, this effect most likely
occurs equally in controls and patients with PD/PR. Moreover, ear-
lier studies described that a short-term use of L-dopa can resultin a
reduction of sleep bruxism.2? Although the effect of the long-term
use of L-dopa is not yet clear, the researchers suggested that there
may be a relation between the increase in bruxism a long-term use
of L-dopa. A case study describing a patient who developed brux-
ism as a result of levodopa therapy supports these suggestions.32 In
this study, there is the possibility that because 99.4% of the people
with PD/PR used levodopa, with or without combination therapy,
the results could be influenced. Also, a side effect from dopami-
nergic medication is dyskinesia (a condition that is, amongst others,
characterised by choreatic movements) and it is therefore possible
that if present in the orofacial region, dyskinesia was identified as
possible bruxism. Because the population in this study was not al-
ways very accurate at filling in the questions about medication, it
was not possible to verify these results and to assess if the use of
levodopa or other dopaminergic medication influenced the bruxism
behaviour. Additional clinical research with more objective lists of
medication would increase our insight in this possible association.
Finally, another study concluded that self-reported bruxism has a
low sensitivity (62%) and specificity (50.8%)% because of the fact
that people are often not aware of their behaviour. Also clenching
does not produce sounds and report of muscle fatigue at awakening
is not a good indicator for sleep bruxism. This could explain why only
few people reported sleep bruxism.

Regarding pain intensity, a number of studies, mainly in animals,
have reported higher values in PD patients.'>3* In the present study,
a relation was found between the CPI of orofacial pain and PD/PR,
where patients with PD/PR noted a higher mean of pain intensity
than the control group. In the literature, no clear relation was found
between oral parafunctions like bruxism and orofacial pain. In this
study, a significant difference in the mean value of pain intensity was
found: people who did not report bruxism behaviour had a signifi-
cantly lower mean in pain intensity than people who reported brux-
ism behaviour, which is in accordance with other reports.20

Clinical history, physical examination and the reaction to medica-
tion is nowadays still the main approach in order to set the diagnosis
of PD. With biomarkers and Magnetic Resonance Imaging (MRI), it
is possible to distinguish between PD and other neurodegenerative
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diseases. However, it is still not possible to see whether PD is the
correct diagnosis with these additional tests. When a relation with
PD and bruxism is proven, bruxism could be of diagnostic value. The
main reason is that dentists see their patients more frequently than
the General medical practitioner (GP). So, it is possible that an earlier
referral from the dentist to the GP or neurologist could be made.

For future research, a more clinical approach is recommended,
where a practitioner could examine patients for a more definite diag-
nosis of bruxism, TMD, or for example if factors like tooth wear are
present. Specifically, a diagnosis according to the Diagnostic Criteria
for TMDs*® would yield more possibilities to compare different re-
search projects at an international level. Also, collaboration with a
specialised neurologist is an advantage to determine the progres-
sion of the disease and the medication used. Finally, a longitudinal
study would be suggested in order to give a definite answer to the
question whether in selected cases, bruxism and PD have a causal
relation. Eventually, our goal is to see whether bruxism could be a
prodrome for developing PD.

5 | CONCLUSIONS

The current findings suggest that there is a relation between PD/
PR and bruxism behaviour. Furthermore, in the population studied, a
relation of PD/PR and TMD-pain is also present.
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Inventarisatiestudie: Ziekte van Parkinson & Bruxisme
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