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Purpose: To investigate the outcome of patients with long-term refractory temporomandibular disorders (TMD) three years after
a Norwegian interdisciplinary evaluation program with attention to patient satisfaction, function, pain, and psychosocial variables.
Patients and Methods: The study population consisted of 60 long-term refractory TMD patients who were investigated by
a Norwegian interdisciplinary team. A questionnaire that covered medical history, function, pain, lifestyle factors, TMD-status and
follow-up from their general medical practitioner (GMP) was sent to the patients three years after the evaluation. Questionnaires that
assessed function (Mandibular Functional Index Questionnaire [MFIQ] and Roland Morrison Scale [RMS]), pain intensity (General
Pain Intensity questionnaire [GPI]) and psychosocial factors (Hospital Anxiety and Depression scale [HADS]); a 2-item version of the
Coping Strategies Questionnaire [CSQ]) were included in the package.

Results: Thirty-nine out of 60 TMD patients completed the questionnaires. Improvements in TMD symptoms were reported in 10
patients (26%), were unchanged in 16 patients (41%) and worsened in 13 patients (33%). Only 8 patients (21%) were satisfied with the
follow-up of the suggested treatments from their GMP. Significant improvements of symptoms were noted in MFIQ (jaw function),
GPI (including pain intensity at maximum and suffering from pain), and CSQ (pain related catastrophizing), in all 39 TMD patients as
one group. However, a subgroup analysis showed that the significant improvements were mostly within patients who reported
improvement of TMD symptoms. A high pain intensity at baseline was a significant risk factor (OR = 5.79, 95% CI: 1.34, 24.96)
for patients who reported worsening of TMD symptoms at follow-up.

Conclusion: High pain intensity at baseline was a significant risk factor for poorer recovery three years after an interdisciplinary
evaluation. Our data support the notion that improved coping with TMD pain includes both decreased pain intensity, CSQ and MFIQ scores.
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Introduction

Temporomandibular disorders (TMD) are characterized by pain and dysfunction of the temporomandibular joint (TMJ)
and the masticatory apparatus.'” The prevalence of TMD related signs and symptoms has been estimated to be
approximately 30% in the general population,® predominantly in women.* The Orofacial Pain Prospective Evaluation
and Risk Assessment (OPPERA) study has reported a 4% incidence per year of first onset of TMD.! TMD has been
linked to many comorbidities including fibromyalgia, irritable bowel syndrome, and depression, additionally to trauma
and stress symptoms.'>? Significantly higher prevalence of psychosocial factors such as somatic awareness, distress,
catastrophizing, pain amplification, and psychosocial stress in subjects with TMD symptoms compared to healthy
individuals, was observed in the OPPERA study."'® Our group have previously reported increased saliva levels of stress
hormones together with increased psychometric scoring, decreased pain thresholds and catastrophizing as predictors for
TMDI 1,12
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Several systematic reviews of TMD highlight the lack of evidence on how to base management decisions.'*> !> In

2013, the Norwegian Ministry of Health established a national interdisciplinary evaluation program for TMD patients at
Haukeland University Hospital (HUH) in Bergen, Norway. The missions were to establish an assessment program
consisting of several specialists who would characterize the patient group, and establish national guidelines for assess-
ment and treatment of TMD.'® Chronic oral and facial pain, including TMD has been determined to be multifactorial and
therefore should be investigated and treated by an interdisciplinary team in order to arrive at the correct diagnoses and
provide appropriate and tailored treatments for the patients.'” It is preferable that medical specialists, psychologists,
physiotherapists, and dental specialists are all included in the team and together assess and treat these patients'® to avoid
patients being referred from one specialist to another and further subjected to treatment previously tried by other
disciplines. The goal of our approach is to evaluate the patient’s condition from as many different perspectives as
possible and come up with a treatment plan that can be followed up by the patient’s GMP. Further, it is important to
exclude other diseases, give the patient an explanation of why they are in pain as well as give them different strategies for
managing their pain and ensuring the best possible quality of life.'®'%2°

There are no agreed, standardized guidelines for outcome measures of chronic pain management in clinical trials, but
it has earlier been suggested that such measures should incorporate at least some of the 6 proposed core domains;' pain;?
physical functioning;® emotional functioning;* participant ratings of improvement and satisfaction with treatment;’
symptoms and adverse events; and® participant disposition.?'*?

The present study was a follow up of patients with long-term refractory TMD who had been evaluated at the
interdisciplinary clinic at HUH for a minimum of three years. The overall objective was to identify risk factors of non-
resolving TMD, which may indicate the need for earlier treatment of these patients. Further objectives were to assess
patients TMD symptoms, physical function, and psychosocial variables, and patients’ satisfaction with treatments

proposed by the interdisciplinary team.

Materials and Methods

Study Design

The present study was a longitudinal self-assessed questionnaire-based study of a group of patients with long term
refractory TMD symptoms who had been evaluated at the Haukeland University Hospital (HUS) in Bergen with
a follow-up of 3 years.'® In addition, patients’ satisfaction with the suggested treatments and follow-up by their GMP
was evaluated. Pain related symptoms and dysfunction (both general and TMD-related), general health status, psycho-
social factors, previous treatment and medication, and the duration of pain and disease were included in the evaluation.

Ethics
Ethical approval was granted by the Regional Ethical Review Board Southeast (2015/930) for the first examination, and

for the present study (2018/647), in accordance with the Helsinki Declaration (1964). A written informed consent was
received from all subjects who participated in the study.

Participants

Our study population consisted of 60 TMD patients, all affected with long term refractory TMD symptoms. The patients
were referred to the National TMD-project from all health regions in Norway, by their GMP during the years 2013-2015
for an assessment by the interdisciplinary team and were consecutively included in the study. The inclusion criteria were
adults older than 18 years with long-term TMD-related pain assessed by their GMP. The study patients were diagnosed
by the team in accordance with a beta version of the TMD guidelines from the Norwegian National Health Directorate
that were published in 2016,%® which are comparable to the diagnoses included in the Diagnostic Criteria for TMD (DC/
TMD).>* Exclusion criteria were non-TMD-related orofacial pain, drug dependency, psychiatric diagnoses, and unre-

solved economic disability claims.
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Baseline Data (First Evaluation)

The first evaluation was performed by the interdisciplinary evaluation team at HUH. The patients had completed
a comprehensive questionnaire about their symptoms prior to the clinical examination. The questionnaire covered pain
and other symptoms, psychosocial factors, physical functioning, symptoms, and adverse events (eg, facial trauma).
A four-item GPI was used to indicate the TMD patients’ subjective experience of pain and the degree of suffering from
pain using the NRS. The patients reported their:' pain intensity at its minimum,? pain intensity when it was at its
maximum,® how much they suffered from the pain, and* the lowest pain intensity they could accept to live with. A 0-10
NRS was used, where 0 represents no pain at all, and 10 represents the worst imaginable pain.>> Other questionnaires
were the HADS,?® a 2-item version of the CSQ*’ regarding pain catastrophizing, RMS®® and a shortened version of
MFIQ. The RMS consisted of 24 claims regarding physical disability caused by general pain. The MFIQ is a tool for
measuring mandibular function.”” The questionnaire was a shortened version and consisted of five claims regarding
mandibular functional impairment related to speech, yawning, and chewing. Claims regarding work were excluded from
the MFIQ due to possible bias, since a significant proportion of TMD patients were unemployed or disabled by chronic
pain. The claims were rated from 0—4, where 0 was “no difficulties” and 4 “was impossible without help”.

Six different specialists examined the patients in the interdisciplinary team, an oral and maxillofacial surgeon, a dental
specialist in orofacial pain, a pain physician, a physiotherapist, a clinical psychologist, and a medical radiologist. At the final
consultation, the results of the assessment were presented to the patient along with an explanation of why they are in pain
followed by treatment suggestions which were discussed with the patients and their relatives. A questionnaire with seven
questions about how satisfied they were with the evaluation was given to the patients. The patients were informed that the rating
of the evaluation was anonymous. The seven questions were: 1) Did you expect that the cause of pain could be detected? 2) Were
you well received by the team? 3) Do you find the team to be skilled professionals? 4) Did the team show you respect? 5) Did you
get proper information about the condition you have? 6) Did you get adequate information about the condition you have? 7) Was
the investigation as expected? They were asked to fill it in at home and send it back by mail. All questions were rated from 1-10,
where 1 was “totally satisfied” and 10 was “completely dissatisfied”.

The suggested treatment plan was reported to their GMP with a request of a follow up. A description of the interdisci-
plinary work up and a characterization of the patient group with severe TMD has previously been published.'''%!¢-30!

Three-Year Follow Up

Three years after the interdisciplinary evaluation, the patients received a comprehensive questionnaire by mail, similar to
the questionnaire that they had filled in at the first evaluation with the addition of questions regarding their satisfaction
with the follow-up by their GMP. Further, there were questions regarding the progression of their TMD symptoms (on
a five-point scale, from much improved to much worse) and general health symptoms (on a three-point scale, from
improved to worse), what kind of treatments they had received and the outcome of the treatments. If they did not answer
the questionnaire, they were reminded by the first author via a telephone call.

Statistical Methods

All statistical analyses were performed in STATA version 16 (StataCorp, College Station, TX, USA). Data from the first
evaluation, were considered as baseline values for comparison with follow up values in the statistical analyses. Mean, median,
range, and standard deviation (SD) were calculated for continuous variables. A Wilcoxon matched test was performed for
comparison of GPI, HADS, RMS, CSQ and MFIQ, between the first examination and the follow-up. For further statistical
analyses, the patients were divided into three subgroups: 1 Improvement of TMD symptoms (Group 1), 2 No difference in TMD
symptoms (Group 2), and 3 worsening of TMD symptoms (Group 3). A Kruskal Wallis test with a post hoc Dunn test was
performed to calculate significant differences (alpha = 0.05) between the three subgroups at both baseline and follow-up.
A Wilcoxon matched test was used to calculate the p-value of no difference within the three subgroups from baseline to follow-
up. A logistic regression model with the two subgroups Group 1 (improvement of TMD symptoms) and Group 3 (worsening of
TMD symptoms) as the dependent variable and multiple independent baseline variables was performed as well. Both the
unadjusted model, and adjusted model with stepwise forward method were calculated. For the adjusted model, the probability of
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enter (pe) was set to p<0.2, and the probability of removal (pr) was set at p>0.4. A Chi-squared test was performed to measure
association between TMD symptoms and general health in the 3%3 Table 1.

Results

Baseline Registrations

Baseline characteristics of all patients (n=60), responders at the three year-follow up (n=39), and non-responders
at follow-up (n=21) are presented in Table 2. The TMD diagnoses in the whole study group of 60 patients were
myalgia (n=22), arthralgia (n=1), disc derangement (n=2), and combinations (n=35). All 60 patients completed
the evaluation of the interdisciplinary investigation. In general, the patients were very satisfied with the evalua-
tion. The distribution of data from the 60 TMD patients who responded at the follow up are presented in Figure 1.

Follow-Up Registrations
Of the 60 TMD patients who participated in the interdisciplinary investigation program, 39 patients answered the follow-
up questionnaires. The baseline characteristics of the 39 responders compared to the 21 non-responders are shown in

Table | Drop-Out Analysis Between Responders and Non-Responders at the 3-Year Follow Up Study

All Patients at Baseline Responders 3-Year Follow Up | Non-Responders 3-Year
Follow Up
n patients 60 39 21
Baseline values
Sex ratio F:M 6l 9:1 3:0*
Age years: mean (range) 45 (20-69) 47 (24-69) 40 (20-69)*
Pain duration in years: mean Il (1-40) 13 (1-40) 7 (2-18)*
(range)
Psychometric measures:
HADS: mean (range) 13.1 (0-39) 12.3 (0-39) 14.(71-38)
CSQ: mean (range) 7.(12-12) 7.(42-12) 7.(01-12)
GPI maximum: mean (range) 8.(64-10) 8.(96—10) 7.6 (0-10)
GPI suffering: mean (range) 7.(92-10) 8.(06-10) 7.3 (0-10)

Notes: Responders at the follow up (n = 39) had significantly higher age, longer pain duration and a higher female representation compared to non-responders (n=21).
*Alpha=0.05.
Abbreviations: CSQ, Coping Strategies Questionnaire; GPI, General Pain Intensity Questionnaire; HADS, Hospital Anxiety Depression Scale.

Table 2 Patient’s Health Development (n=39)

n %
TMD related health
Much Better 2 5.1
Better 8 20.5
Unchanged 16 41.0
Worse Il 28.2
Much Worse 2 5.1
General health
Better 6 15.4
Unchanged 17 43.6
Worse 12 308
No Answer 4 10.3

Note: Numbers and percentages on development of TMD symptoms, and general health in the
follow up period.
Abbreviations: n, number; TMD, temporomandibular disorder.
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Figure | Rating of the interdisciplinary evaluation.

Notes: Results are from the patient’s own evaluation after the interdisciplinary investigation of TMD patients at HUH (n=60). The evaluation consisted of seven questions
regarding the patients’ experience of the examination and evaluation process. Answers were rated from |1-10, where | was “totally satisfied” and 10 was “completely
dissatisfied”. The ratings were anonymous and could not be linked to the patients who were informed of this.

Abbreviations: HUH, Haukeland University Hospital in Bergen, Norway; TMD, temporomandibular disorder.

Table 2. There were some missing answers in the 39 completed questionnaires. The number of patients who filled in the
questionnaires is specified in each table of the 39 patients at follow up, the initial diagnoses included myalgia (n=11),
arthralgia (n=1), disc derangement (n=2), and combinations (n=25).

TMD Related Health and General Health

TMD symptoms were improved in 10 patients (26%), unchanged in 16 patients (41%), and worsened in 13 patients
(33%) (Table 3). General health symptoms were improved in 6 patients (15%), unchanged in 17 patients (44%) and
worsened in 12 patients (31%) (Table 3). The coincidence between TMD symptoms and general health at follow up is
presented in Table 1.

Table 3 Coincidence Between TMD Symptoms and General Health (n=35)

General Health Development of TMD Symptoms Total
Unchanged Improved Worse

Unchanged 12 | 4 17

Improved 2 4 0 6

Worse 2 5 5 12

Total 16 10 9 35

p (Chi-squared): 0.006

Notes: This Table represents the coincidence between TMD symptoms and general health at follow up. The count of 35 patients is due to the fact that 4

patients did not report general health, and all the 4 patients were within the group who reported worsening of TMD symptoms.

Abbreviations: n, number; TMD, temporomandibular disorder.
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Pain Intensity and Suffering from Pain

Improvements in the maximum pain intensity (NRS 0-10) was reported at the follow-up (from NRS 9.0 to 8.0; p<0.001),
and the highest level of suffering from pain decreased (median value from 8.0 to 7.0; p<0.001). No statistical differences
were reported in the minimum pain (p=0.38), nor in the option of the highest pain intensity that the patients would accept
to live with (p=0.11) (Figure 2A-D).

Functional Related Questionnaires
The MFIQ score was significantly lower at the follow-up compared to the baseline level (decrease in median value from
12.0 to 10.0; p<0.001). The RMS was not significantly changed (p=0.218) (Table 4).

Psychosocial-Related Questionnaires

The results from the CSQ significantly showed a lower score at the follow-up compared to the baseline level (decrease in
median value from 8.0 to 6.5; p=0.03). No statistical differences were observed in HADS (p=0.175), anxiety (p=0.33),
and depression (p=0.32) (Table 4).

Satisfaction of the Follow Up by Their GMP

Only 8 patients (21%) were satisfied with the follow-up by their GMP, while 15 patients (39%) were dissatisfied. Eleven
patients (28%) were not sure, and three patients (8%) reported that their GMP did not follow-up at all. Two patients (5%)
did not answer.

TMD Related Treatments and Outcome

Self-reported treatments of TMD are presented in Table 5 (n=39). The most frequently reported treatment was an
occlusal splint (n=27, 69%). The second most frequent treatment was analgesics, reported by 24 patients (62%). The third
most frequent treatments were physiotherapy and self-treatment/ exercises, both reported by 22 patients (56%). It should
be noted that individual patients could have had several different treatments (Table 6).

Subgroup Analysis
In the group that reported worsening of TMD symptoms (Group 3), the maximum pain intensity was significant higher at
baseline compared to the other groups (Table 7, time a). Furthermore, Group 3 had significant higher minimum pain

A Pain Intensity at Minimum B Pain Intensity at Maximum C Suffering From Pain D Lowest Acceptable Pain
e . e4 T o4 T ©q
L]
® ®
© © L]
© ©
2 2o —1 2 2«
z z z z
- - —L
- ~
~ o~ L]
L] L]
L]
o - o~ L] o4 o —_—
p=0383 p<0.001 p<0.001 p=0.113
- .
‘:I First Examination [ Follow Up I First Examination [ Foliow Up | I First Examination I Follow Up [ N First Examination [N Follow Up |

Figure 2 (A-D) General Pain Intensity and degree of suffering. Results from the GPI, using a NRS (0—10), where 0 refers to no pain, and |0 refers to the worst imaginable
pain. Data are from the 39 patients who completed the questionnaire at the follow-up study. The results from the follow-up are compared to the first evaluation.
Abbreviations: GPl, General Pain Intensity Questionnaire; NRS, Numeric Rating Scale.
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Table 4 Results from Psychosocial- and Functional Related Questionnaires

Anxiety (0-21) | Depression (0-21) | HADS (0-42) CSQ (0-12) RMS (0-24) MFIQ (0-24)
First examination
Mean 6.9 5.3 12.3 74 74 12.6
Median 6.0 4.0 11.0 8.0 7.0 12.0
Range 0.0-20.0 0.0-19.0 0.0-39.0 2.0-12.0 1.0-21.0 2.0-22.0
SD 4.6 44 85 23 4.3 4.4
Follow-up
Mean 6.3 48 11.0 6.3 6.8 9.7
Median 6.0 4.0 11.0 6.5 6.0 10
Range 0.0-20.0 0.0-18.0 0.0-38.0 0.0-12.0 0.0-21.0 0.0-20.0
SD 5.1 42 8.9 32 4.5 5.2
n patients 38 38 38 38 37 38
p-value (Wilcoxon matched) 0.325 0.332 0.175 0.033 0.218 <0.001

Notes: Results from the questionnaires; HADS, CSQ, RMS, and the MFIQ. Higher scores refer to greater difficulties. The number of patients who completed the
questionnaires are specified in the second last row. Most questionnaires were filled out by 38 out of 39 patients at both first examination and the follow-up, except RS which
was filled out by 37 out of 39 patients. A Wilcoxon matched test was performed to calculate the p-value between the completed questionnaires at first examination
(baseline), and at the follow-up study.

Abbreviations: CSQ, Coping Strategies Questionnaire regarding pain catastrophizing; HADS, Hospital Anxiety Depression Scale; MFIQ, Mandibular Function Index
Questionnaire; n, number; p, probability; RMS, Roland Morris Scale; SD, standard deviation.

Table 5 Treatment of TMD in the Follow Up Period

Treatment of TMD: Positive Effect on TMD
From Treatment:

(39 patients) (21 out of 39 patients)

n % n %
Analgesics (unspecific) 24 61.5 10 41.7
Antidepressants 6 15.4 0 0.0
Anxiolytics 5 12.8 3 60.0
Sleep drugs 8 20.5 2 25.0
Physiotherapy 22 56.4 7 31.8
Surgery 8 20.5 4 50.0
Psychologist 5 12.8 0 0.0
Dental Splint 27 69.2 9 333
Dental Treatment 6 15.4 0 0.0
Self-treatment/ Exercises | 22 56.4 10 45.5

Notes: Data from the first columns (“Treatment of TMD”) refers to the number and percent of patients (out of 39
patients) who reported treatment of TMD they had undergone during the follow-up period. The right column (“Positive
effect on TMD from treatment”) refers to the number of patients out of 39, who reported positive effects of the current
treatment on their TMD. In total there were 21 patients who reported the positive effect of at least one treatment.
Abbreviation: TMD, temporomandibular disorder.

intensity, higher maximum pain intensity as well as higher level of suffering from pain, followed by Group 2>Group 1
(Table 7, time b). Further, Group 1 patients showed significantly lower minimum pain, maximum pain and suffering from
pain at the follow up (Table 7).

No statistical differences were seen between the three subgroups at baseline analyzing HADS, CSQ, RMS, and MFIQ
(Table 8, time a). But at the follow up, significantly lower (positive outcome) CSQ score in Group 1, and significantly
higher (negative outcome) MFIQ in Group 3 were seen (Table 8, time b). Improvement in MFIQ scores was observed
within Group 1 and 2 from baseline (time «) to the follow up (time b), while only the patients in Group 1 had a significant
decrease in CSQ score (Table 8). A logistic regression model showed that high maximum pain intensity at baseline was
a significant risk factor to reported worsening of TMD symptoms at follow-up (Table 9).
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Table 6 Number of Several Different Treatments

Sum (n) Treatments n Patients % Cumulative %
0 3 7.69 7.69
| 4 10.26 17.95
2 7 17.95 35.90
3 9 23.08 58.97
4 5 12.82 71.79
5 6 15.38 87.18
7 2 5.13 92.31
8 3 7.69 100.00
Total 39 100

Note: This is in addition to Table 5 and shows how many patients received multiple treatments.
Abbreviations: n, number; TMD, temporomandibular disorder.

Discussion

This study presents a three-year follow-up of a group of patients with long term refractory TMD, with a mean of 13.4
years of pain, who were assessed by an interdisciplinary team in a National Norwegian program for TMD patients, on
request from the Norwegian Health Directorate, a part of the Government. As a group, the TMD patients were satisfied
with the interdisciplinary evaluation at baseline, but the majority of these patients were dissatisfied with the follow up by
their GMP three years later, and only one third of the patients reported an improvement in their TMD symptoms at follow
up. One third reported unchanged status and one third reported worsening of their TMD symptoms, where high pain
intensity at baseline was considered as a risk factor. In those with a positive outcome, we observed statistically significant
improvement in some measures, such as mandibular function, maximum pain intensity and pain related catastrophizing.

Long-term follow-up results of chronic TMD in the OPPERA study have been reported and an improvement of TMD
was shown, including jaw function, pain pressure thresholds, psychosocial variables and somatic symptoms.** In our
study, we also observed some improvements in functioning and psychosocial factors, even in those patients who reported
their TMD symptoms unchanged. However, it is important to note that the patients in our study were long term refractory
TMD (13.4 years), and our results may therefore differ from other studies.

Other factors may influence outcomes as it has been shown that physical and emotional functioning might affect the
pain intensity over time.?' The presence of several TMD-associated clinical findings, has been associated with a poorer
treatment outcome compared to if there is only one finding.*>* Also, the number of other comorbidities is associated with
higher pain intensity and duration in TMD.?* Discrepancies between patient’s subjective feeling and the clinician’s
objective evaluation are common and may explain differences between symptoms and clinical findings.*

There is evidence that interdisciplinary evaluations and treatments improve quality of life in chronic pain patients.'®
Several studies suggest the need for improvement in the interdisciplinary approach with the development of individual/
tailored pain treatments as well including both dental and medical specialists in the interdisciplinary team.'”-'®3¢
Furthermore, the patients should not only be investigated by an interdisciplinary team, but they should also be treated
by the disciplines recommended. It is also important to simultaneously manage psychological comorbidities to achieve
the intended treatment outcome in patients with chronic orofacial pain.'’

As shown in this study, the patients rated the interdisciplinary evaluation highly. Most of the patients resided in other
parts of the country and were referred back to be treated at their place of residence. Since specialists are concentrated in
cities in Norway there can be lack of specialist treatments and multidisciplinary teams in rural areas. It was assumed that
the treatment suggestions from the interdisciplinary team would be followed up by the GMP but most of the patients
were not satisfied with the follow up that they actually received, reflecting the situation that most patients did not get the
opportunity to be treated in an interdisciplinary way. Other factors that may explain why most patients in the present
study did not report improvement in their TMD symptoms might be that this patient group had long term refractory pain
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Table 7 Subgroup Analysis of General Pain Intensity Using a NRS (0-10)

GPI (NRS 0-10) by Min Time a Min Time b Max Time a Max Time b Accept Time a Accept Time b | Suffering Time a | Suffering Time b
Subgroups
Gr |: Improvement of TMD
n patients 10 10 10 10 10 10 10 10
Mean 34 20 83 5.8 24 27 7.6 44
Median 4.0 1.5 8.5 5.5 25 3.0 8.0 4.5
Range 1.0-6.0 0.0-5.0 6.0-10.0 2.0-9.0 1.0-4.0 1.0-4.0 4.0-10.0 1.0-7.0
SD 20 1.6 1.2 27 1.0 0.9 1.7 24
p-value time (Wilcox. match.) - 0.008 - 0.008 - 0.406 - 0.002
Gr 2: No change of TMD
n patients 16 16 16 16 15 16 16 16
Mean 2.6 24 8.6 83 3.0 3.1 7.7 7.1
Median 20 25 9.0 8.0 3.0 3.0 8.0 7.0
Range 0.0-6.0 0.0-5.0 6.0-10.0 7.0-10.0 0.0-7.0 1.0-6.0 2.0-10.0 3.0-10.0
SD 1.6 1.3 1.3 1.0 1.8 1.3 2.1 1.7
p-value time (Wilcox. match.) - 0.766 - 0.375 - 0918 - 0.064
Gr 3: Worsening of TMD
n patients 13 13 13 13 13 12 13 13
Mean 39 5.1 9.6 9.2 32 38 8.7 8.3
Median 3.0 4.0 10.0 9.0 3.0 4.0 9.0 8.0
Range 2.0-9.0 2.0-10.0 8.0-10.0 7.0-10.0 1.0-6.0 1.0-5.0 5.0-10.0 6.0-10.0
SD 24 24 0.7 1.0 1.4 1.3 1.5 1.3
p-value time (Wilcox. match.) - 0.195 - 0.123 - 0.209 - 0.125
p-value subgroups (Kruskal 0.331 0.002 (Gr 3 0.014 (Gr 3 0.003 (All Gr sign 0.351 0.088 0.207 | <0.001 (All Gr sign
Wallis) (Post hoc Dunn test, alfa = sign diff from sign diff from diff) diff)
0.05) Gr 1&2) Gr 1&2)

Notes: Data divided into subgroups of TMD patients who reported improvement of their TMD symptoms in the follow-up period (Gr |, n=10), patient who reported no change in TMD symptoms (Gr 2, n= 16) and the TMD patients
who reported worsening of TMD symptoms (Gr 3, n=13). Time a refers to baseline (first evaluation), and time b refers to follow up. The table presents results from the GPI, using a NRS (0-10). The number of patients who completed
the questionnaires are specified under each variable. A Wilcoxon matched test was performed to calculate the p-value between baseline measurement (time a) and the follow-up (time b) within the subgroups. A Kruskal Wallis test was
performed as a hypothesis-test between subgroups. Significant values (alpha = 0.05) were followed up by a post hoc Dunn test.

Abbreviations: Accept, the lowest pain intensity the patient would accept to live with; GPI, General Pain Intensity Questionnaire; Gr, group; Max, pain intensity at maximum; Min, pain intensity at minimum; n, number; NRS, Numeric
Rating Scale; p, probability; SD, standard deviation; Suffer, suffering from pain.
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Table 8 Subgroup Analysis of Psychosocial- and Functional Related Questionnaires

CSQ Time a CSQ Time b RMS Time a RMS Time b MFIQ Time a MFIQ Time b HADS Time a HADS Time b
(0-12) (0-12) (0-24) (0-24) (0-24) (0-24) (0-42) (0-42)
Gr |: Improvement of
TMD
n patients 10 10 10 9 9 10 10 10
Mean 72 3.8 5.8 43 12.7 7.1 10.3 7.1
Median 7.5 3.0 45 4.0 13.0 6.5 10.5 4.0
Range 2.0-12.0 0.0-12.0 1.0-13.0 0.0-12.0 8.0-17.0 0.0-14.0 4.0-18.0 0.0-23.0
SD 2.5 33 3.8 34 3.0 4.4 4.9 7.5
p-value time - 0.004 - 0.469 - 0.004 - 0.082
(Wilcox. matched)
Gr 2: No change of
TMD
n patients 16 16 16 16 16 16 16 16
Mean 6.9 6.8 7.9 7.6 10.9 8.9 13.8 12.8
Median 7.5 6.5 7.0 6.0 11.0 8.0 1.5 10.0
Range 2.0-10.0 2.0-11.0 2.0-21.0 2.0-21.0 2.0-19.0 1.0-18.0 0.0-39.0 0.0-38.0
SD 22 2.6 5.0 5.6 4.6 53 10.0 10.9
p-value time - 0.931 - 0.746 - 0.025 - 0316
(Wilcox. matched)
Gr 3: Worsening of
TMD
n patients 13 12 13 13 13 13 13 13
Mean 82 78 79 75 14.5 138 12.0 1.8
Median 8.0 8.0 8.0 7.0 14.0 1.5 11.0 12.0
Range 5.0-12.0 2.0-12.0 2.0-13.0 1.0-13.0 8.0-22.0 8.0-20.0 0.0-29.0 0.0-24.0
SD 2.4 2.6 39 32 45 4.0 88 6.2
p-value time - 0.680 - 0.544 - 0.102 - 0.620
(Wilcox. matched)
p-value subgroups 0.489 | 0.020 (Gr | sign diff 0.429 0.066 0.163 | 0.020 (Gr 3 sign diff 0.790 0217
(Kruskal Wallis) (Post from Gr 2&3) from Gr 1&2)
hoc Dunn test, alfa=
0.05)

Notes: Data divided into subgroups of TMD patients who reported improvement of their TMD symptoms in the follow-up period (Gr |, n=10), patients who reported no change in TMD symptoms (Gr 2, n= 16) and the TMD patients
who reported worsening of TMD symptoms (Gr 3, n=13). Results from the questionnaires; HADS, CSQ, RMS, and the MFIQ are presented. Higher scores refer to greater difficulties. Time a refers to first evaluation (baseline), and time
b refers to follow up. The number of patients who completed the questionnaires are specified under each variable. A Wilcoxon matched test was performed to calculate the p-value between baseline measurement (time a) and the
follow-up (time b) within the subgroups. A Kruskal Wallis test was performed as a hypothesis-test between subgroups. Significant values (alpha = 0.05) were followed up by a post hoc Dunn test.

Abbreviations: CSQ, Coping Strategies Questionnaire regarding pain catastrophizing; Gr, group; HADS, Hospital Anxiety Depression Scale; MFIQ, Mandibular Function Index Questionnaire; n, number; p, probability; RMS, Roland
Morris Scale; SD, standard deviation.
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Table 9 Logistic Regression of Baseline Variables

Dependent Variable: TMD Symptoms at Follow-Up: Worse (Gr 3, n=13) vs Improved (Gr | n=10)

Logistic regression: Unadjusted model

Baseline variable Description p:
Age Age at baseline (years) 0.53
Gender Gender; female, male 0.42
HADS Score HADS score at baseline (0—42) 0.57
CSQ Score CSQ score at baseline (0-12) 0.32
RMS Score Roland Morris Scale score at baseline (0-24) 0.20
MFIQ Score MFIQ score at baseline (work excluded) (0-24) 0.28
GPI Minimum GPI NRS (0-10) at baseline: Pain intensity when at minimum 0.56
GPI Maximum GPI NRS (0-10) at baseline: Pain intensity when at maximum 0.02
GPI Acceptable GPI NRS (0-10) at baseline: Lowest pain intensity to accept to live with 0.14
GPI Suffering GPI NRS (0-10) baseline: Suffering from pain 0.14
Multivariable logistic regression: Adjusted stepwise, forward
Worse/lmproved OR P 95% ClI
GPI Maximum 5.79 0.018 1.34 24.96

Notes: Presentation of a logistic regression model with the two subgroups Gr | and Gr 3 as the dependent variable and multiple independent baseline variables. Both
unadjusted model, and adjusted model with stepwise forward method were performed. Pain intensity at maximum was significantly associated with worsening of TMD
symptoms.

Abbreviations: Cl, confidence interval; CSQ, Coping Strategies Questionnaire regarding pain catastrophizing; GPI, General Pain Intensity Questionnaire; Gr, group; HADS,
Hospital Anxiety Depression Scale; MFIQ, Mandibular Function Index Questionnaire; n, number; NRS, Numeric Rating Scale; p, probability; RMS, Roland Morris Scale; SD,
standard deviation; TMD, temporomandibular disorder.

at their initial visit. A large longitudinal register study of chronic pain in Norway (HUNT Study) has shown that
treatment of long-term chronic pain, especially in combination with psychosocial factors, has a poor prognosis.*

In this study the maximum pain or how much the patients suffered from pain was improved at follow-up, though the
pain intensity was still high. In the subgroup analysis, among those who reported that the TMD symptoms had improved,
lower pain intensities and less suffering from pain was reported. In the groups that reported that the TMD symptoms were
unchanged or worse, pain intensities were not significantly different from baseline. Higher pain intensity has also been
associated with poorer TMD prognosis in a previous longitudinal study,’” as well as patients who experience pain more
frequently have a poorer prognosis.3 8 Adaptation to chronic pain has been supported by findings from long-term follow-
up of TMD patients in the OPPERA study, where the pain intensity significantly decreased.”” It seems that adaptation to
pain is more common among those with lower pain intensity compared to those with higher pain intensity as was the case
in this study. This is further supported by the results from the present study that the best predictor for reporting worsened
TMD symptoms at follow up, was high pain intensity at baseline.

In this study, the TMD patients still had high scorings in CSQ and HADS at the follow-up, though the CSQ was
statistically decreased compared to baseline. While the CSQ score was statistically equal in all subgroups at baseline,
there was a significantly lower CSQ score among those who reported improvement at the follow-up. Chronic stress in
patients with TMD has been considered an important characteristic of TMD, as previously shown by high CSQ and
HADS scores.'"'?* Psychosocial factors, including stress, have also been considered as a major risk factor in
TMD,"'%% in the development of chronic pain.*! Elevated CSQ may indicate poorer prognosis for pain relief in chronic
pain in general.*' Results from the OPPERA study have shown that pain catastrophizing may decrease in long term
(median 7.6 years) follow-up of chronic TMD,** even without associations with subjective improvement of TMD.
However, findings from the present study together with previous studies may indicate that improved coping with TMD
includes both decreased pain intensity and CSQ scores.

In a large longitudinal study, longer duration of chronic pain and higher pain intensity were significantly associated
with anxiety and depression disorders, suggesting that both pain and psychological disorders have a worsening impact on
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each other.*? Furthermore, psychosocial factors are considered important in the perception and tolerance of pain.** The
experience of fear related to pain is individual and may increase pain intensity and anxiety in two ways;** where pain
leads to avoidance of physical activity and the anxiety related to pain might increase the focus on pain and result in
higher suffering.*> Chronic pain and psychological symptoms such as anxiety and depression are commonly observed
together and may reinforce each other and impair the prognosis for the improvement of chronic pain.***® It has also been
suggested that both pain and stress might modulate the same neurobiological pathways, which have a major effect on the
outcome of their endocrinologic signals.*’** Results from a Randomized Controlled Trial (RCT), with one-year follow
up, showed that patients who had been educated to self-treatment of TMD, reported significantly greater decrease of pain
intensity, and increase in coping with pain, compared to patients who received TMD treatment by health professionals.>
These results may indicate that it is important for the patient to take responsibility for their own recovery.

Recommended treatment of TMD includes jaw muscle exercises, relaxation exercises, and sometimes an occlusal
splint or NSAIDs.>**3!*2 The authors of a recent RCT study have concluded that jaw motion exercises are a cost-
effective and pain reducing treatment.’® The most common treatments reported by patients in our study were conserva-
tive treatments, including jaw muscle exercises, occlusal splint, and physiotherapy. The fact that only 10 out of 39
patients reported improvement of TMD might be due to different circumstances including the fact that the GMP and not
the general dentist had the responsibility for the follow up and treatment. The GMP does normally not treat TMD and the
general dentist might lack knowledge of how to treat TMD. Treatment of severe TMD belongs to specialists, both within
dentistry and medicine, who ideally should form interdisciplinary teams, however there is a shortage of specialists in
rural parts of Norway.

Treatment of chronic pain is a challenge; available treatment options do not necessarily reduce pain intensity or
improve psychological and functional variables in an effective manner.”® However, during the last few decades there has
been a switch in the scientific approach to chronic pain, from a direct linear association with tissue damage, to
a multifactorial etiology including several biopsychosocial factors.”* It has reasonably been suggested that psychosocial
health care should be involved in treatment of chronic pain and the appropriate goal for the future should be
individualized pain management program for each patient.'’->

Limitations to this study include the reliability and validity of the self-reported questionnaires. A previous study on
the outcome of treatment for TMD reported a 44% discrepancy between the doctor’s evaluation and the patients’ answer
to a TMJ symptom and function assessing questionnaire in which patients scored their symptoms both better and worse.*
The Authors had no control over whether the patients followed up with their GMP, in accordance with the suggested
treatment plan. The relatively small study population and low response rate, and the fact that the patients were not
clinically examined at follow up should also be considered as a limitation. In the drop-out analysis, patients who
responded at the three-year follow-up had a longer pain duration and slightly higher age at baseline compared to the non-
responders (Table 1) suggesting that a possible selection bias might be that responders were more severely affected than
non-responders.

Conclusion

This study of patients with long-termed refractory TMD, evaluated by a Norwegian Government sponsored interdisci-
plinary team showed that high pain intensity at baseline was a significant risk factor for poorer recovery after three years.
Findings from the present study together with previous studies may indicate that improved coping with TMD pain
includes both decreased pain intensity, CSQ and MFIQ scores. The authors want to encourage further research on
management of stress in the presence of chronic pain as an important factor for treatment outcome. Furthermore, it is
important to improve access to trained care in rural areas and to maintain the interdisciplinary process. If the
Interdisciplinary team were to follow up with the patients and the GMP/general dentist, the results of the treatment
could be improved. To further increase the quality of care, a personalized, digital rehabilitation program with feedback
could be established, which could give the patient the opportunity to take responsibility for their own recovery.
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