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Abstract

Aims: This service evaluation explored and reported findings from a new
multi-disciplinary service where physiotherapists were incorporated into an
orofacial team who managed patients with chronic Temporomandibular
Dysfunction (TMD). Methods: We collected data before the physiotherapists’
involvement and on discharge from physiotherapy management. Outcomes
were patient-reported pain (numerical rating scale (NRS 0 to 10)), patient
specific functional score (PSFS), health-related quality of life (EQ-5D) and
range of mandibular depression (mm). Exploratory analyses compared base-
line to follow-up scores on discharge from physiotherapy. Results: 79 patients
(mean age 40 (SD 18); female 87%) received physiotherapy. At discharge, there
was a mean reduction in pain: 2.8 (95% CI 2.0 to 3.6), improvement in function:
—4.0 (95% CI —4.7 to —3.3), improvement in health: —0.139 (95% CI —0.196 to
—0.082) and increase in mandible depression: —6.6. (95% CI —9.1 to —4.1). Con-
clusions: The results provide early, exploratory evidence that patients with
chronic temporomandibular dysfunction treated by physiotherapists achieve
clinically important changes in pain, function and health in the short term.
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1. Introduction

The most common causes of chronic orofacial pain originate from temporo-

mandibular dysfunction (TMD) [1]. TMD is where a combination of the mus-
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cles surrounding the temporomandibular unit, the disc in the joint and/or the
joint itself can cause pain and disability [1]. It is common for young adults to
develop the condition with symptoms frequently persisting into middle age if
not longer. The prevalence of TMD has been reported to affect 10% - 25% of the
population, with 5% seeking medical intervention [2] [3]. Females are more
commonly affected [4].

Typical presentations to TMD are localised pain on opening the mouth and
diffuse discomfort during normal function of the facial muscles (e.g. chewing,
talking and yawning). The pain descriptors used by patients are usually
non-specific, commonly described in terms of “tightness”, “strong ache” and
“toothache” which can sometime be accompanied by “earache” and “headaches”
on active movements of the jaw [1] [5]. Frequent pain restricts jaw movement
and limits function. In addition (usually if the disc is involved), patients have asso-
ciated painful clicking and locking of the jaw. It is well documented that people
who have pain and compromised function will be affected psychologically and
socially, thus having a negative impact on a person’s physical, mental, social and
economic wellbeing [6] [7]. In these instances, a holistic bio-psychosocial ap-
proach is the management of choice [6] [7].

It has been advocated that the majority of patients with TMD should respond
to conservative management based around bio-psychosocial models of care [5]
[6] [8]. It has been reported that the first line of treatment should involve simple
analgesia, splint therapy (with an appropriately constructed bite raising appli-
ance) and tailored advice on activity modification (e.g.; soft diet, avoiding nail
biting and yawning) [1]. Unfortunately, many patients provided with this advice
in primary care find their symptoms become chronic, resulting in a referral to
specialist teams for support. In some instances, secondary or tertiary centres fo-
cus on screening patients for surgical interventions before optimising conserva-
tive management. As few patients require surgical intervention, the majority are
discharged back in to the community without appropriate bio-psychosocial in-
put. In many instances, as the symptoms continue, the patient will repetitively
seek help from GPs, dentists, orthodontic and maxillofacial specialists leading
them to become “revolving door” patients within both primary and secondary
care services. This is likely to cause dissatisfaction for the patients, aggravate
negative catastrophising behaviour [9] and become a considerable drain to
health service resources.

If first line management has not helped to reduce symptom severity, other
conservative interventions should be considered. There is moderate evidence to
support the use of bio-psychosocial input from physiotherapists [5] [8] [10];
however, the majority of physiotherapy departments do not train physiothera-
pists to manage patients with TMD, as this is seen as a specialist skill. At an
acute hospital in the West Midlands, a multidisciplinary clinic was developed
which included a specialist physiotherapist as part of the maxillofacial team.

The aim for the study was to identify whether the patients suffering with TMD
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who received physiotherapy intervention achieved clinically meaningful change

on key outcomes that would indicate an improvement on pain and function.

2. Methods

The study was a prospective service evaluation. Methods for design and report-
ing were based on SQUIRE 2.0 guidelines [11]. The study did not require ethical
approval but was registered with the trust clinical audit programme (registration
number: 3295).

Either a maxillofacial medical specialist or specialist physiotherapist with an
interest in TMD assessed patients with orofacial pain referred from dental prac-
titioners at a maxillofacial specialist clinic. The physiotherapist provided the pa-
tient with immediate advice and a referral to a dedicated specialist TMD physio-
therapy team where further physiotherapy was provided if needed. In the clinic,
baseline measures were taken in line with standard practice. Baseline measures
included patient reported outcome measures for pain, function and health. In
addition, a physical measure was taken of mandibular depression (amount of
mouth opening). Patients were re-assessed on their outcomes at point of dis-
charge from physiotherapy. Statistical tests (paired sample t-test) were used to
evaluate effectiveness of the service.

Outcome Measures

Pain: The Numerical Rating Scale (NRS) was use to identify pain. The patient
was asked to rate the worst pain they had had in their face over the preceding
week on a 0 to 10 scale, where 0 represented “no pain” and 10 represented “the
worst pain imaginable”. Changes in a score of 2 or more points are considered
clinically meaningful [12] [13] [14].

Function: The patient specific functional score (PSES) was used to identify
function. The patient is asked for up to three key functional tasks that they are
limited with because of their facial pain. Each function is scored out of 10 with 0
representing very poor function, and 10 representing very good function. The
mean of the three task scores is the total score. Changes in a score of 1.3, 2.3 and
2.7 indicate a small, medium and large clinically meaningful change respectively
for musculoskeletal pain [15].

Health: The Euroqol is a generic outcome measure, validated to identify changes
in health-related quality of life. The scale comprises of five questions relating to
physical and psychological domains, as well as asking the patient to score their
health on a 0 - 100 health state thermometer. An online electronic formula cal-
culates scores [16]. Scores range from —0.11 (poor health) to 1 (full health) [17].
A clinically meaningful change in EQ5D score has been identified as 0.10 for pa-
tients with chronic musculoskeletal pain conditions [18].

Mandibular depression: Unlike the other outcome measures, mandibular de-
pression is a physical evaluation rather than a patient reported outcome. It is the
measure of maximal mouth opening. Minimal functional range for mouth

opening can be considered as less than 40 mm [19]. It has been reported that
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adults without any TM] dysfunction are able to achieve a mouth opening in ex-
cess of 50mm [20]. Changes in a measure of more than 5mm can be considered
clinically meaningful [13] [21].

On discharge from physiotherapy, patients were re-assessed on their out-
comes. Statistical tests (paired sample t-test) were used to evaluate effectiveness

of the service.

3. Results

A total of 79 patients were involved in the service evaluation. Patients were not
included if they were unable to, or did not wish to complete the outcome meas-
ures. The service evaluation was over a duration of 20 months, commencing
February 2016 and completing October 2017.

Baseline Data of Patients

Baseline data (Table 1) shows that the mean age of patients was 40 years. All pa-
tients had symptoms for more than two months, with the majority having symp-
toms for more than two years. Mean score for pain was 6, indicating moderate pain
severities. For function, a mean score of 4 indicated that this patient population had
moderate disability. Means and median values were the same for baseline variables
on the NRS and PSFS indicating that data was normally distributed.

Clinical Outcomes

All outcome measures demonstrated clinically meaningful and statistically sig-
nificant improvement from baseline to discharge (Table 2; Figures 1-4). Change

scores in function exceeded what is considered a large clinically meaningful

Table 1. Baseline data for patients.

Baseline variables (n = 79)

Mean (SD) Min", Max™ Median (Q1, Q3) Missing (%)

Age(years) 40 (18) 14, 87 41 (26, 53) 0(0)
Chronicit
romctty 52 (107) 2,79 24 (12, 48) 12 (15)
(months)
NRS(pain) 6(2) 0,10 6(4,7) 0 (0)
PSFS 4(2) 0,8 4(2,5) 7(9)
EQ-5D 0.641 (0.157)  0.038,0.837  0.697 (0.527, 0.740) 3 (4)
Mandibl
andible 36 (10) 5, 64 36 (2, 5) 2(3)
depression (mm)
N (%)
Gender
Females 69 (87%) 0 (0)

Key: EQ-5D = EuroQol 5 dimensional health questionnaire; Max™ = maximum data
point; Min™ = minimum data point; mm= millimetres; n = number of participants; NRS
= numeric rating scale; PSFS = Patient Specific Functional Score; Q1 = lower quartile; Q3
= upper quartile; SD = standard deviation.
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Table 2. Clinical outcomes (n = 53).

. Mean difference 95% CI L.

Change in . Missing
between baseline and  Lower Upper P value
Outcomes . (%)
discharge bound  bound
NRS (pain) 2.8 2.0 36  <0.000  27(34)
PSFES (function) -4.0 47 -33  <0.000 29 (37)
EQ-5D (health) -0.139 -0.196  -0.082 <0.000 28 (35)
Mandible

—6.6 -9.1 -4.1 <0.000 27 (34)

depression (mm)

Key: CI = confidence interval; EQ-5D = EuroQol 5 dimensional health questionnaire;

mm = millimetres; NRS = numeric rating scale; PSFS = Patient Specific Functional Score.
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Figure 4. Error bar for mandibular depression (function).

change (>2.7 points of change).

Total Data from 53 patients (found all patients received advice and exercise;
the majority attended a dedicated facial pain education group (49/53; 92%). The
facial pain education group focused on psychosocial issues and provided peer
support. Details of the content can be found in the attached resource. Thirty pa-
tients received manual therapy (38%) and 15 patients received acupuncture (28%).
There was insufficient data to correlate intervention with outcomes. No patients

went on to have surgery and no harms were reported.
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The mean number of physiotherapy treatments was 5 (SD = 3). Patients re-
ceiving acupuncture received over double the amount of treatment (mean num-
ber of sessions = 9) compared to the other intervention groups (mean of sessions
= 4). The average 30 minute unit cost for a physiotherapist is approximately £12.
Based on this figure, the average cost for delivering this service was £60 per pa-

tient.

4. Discussion

Patients with chronic TMD who are managed by physiotherapists using a
bio-psychosocial approach have clinically meaningful and statistically significant
reductions in pain, improvement in function and improved mouth opening
function in the short-term.

The mean change in pain on discharge was a reduction of 2.8 points on a nu-
merical rating scale. The lower bound confidence interval was 2 indicating that
95% of patients who received this intervention reached a clinically meaningful
level of change for a reduction in pain. There were similar findings for function
and health change scores. It is not known whether the positive outcomes from
this study are attributed to the bio (exercises, manual therapy, acupuncture) or
psychosocial (education, reassurance, coping strategies) components of man-
agement. A study [13] evaluated the effectiveness of conservative approaches for
TMD pain. The authors reported that manual therapy in conjunction with the
self-management was superior to manual therapy alone or no treatment, indi-
cating that a combination of biological and psychosocial interventions lead to
better outcomes.

Patients taking part in the present service evaluation had a mean duration of
symptoms of 52 months (4.3 years). The majority had been poorly managed in
primary care settings. Primary care clinicians should be encouraged to provide
better first line management such as simple analgesia, splint therapy and advice.
The improvements following physiotherapy intervention might mean referral to
specialist physiotherapy services would be beneficial earlier in the care pathway.
Further research should seek to identify which patients are at high risk of a poor
outcome, such as those with different pain states at baseline and which patients
might potentially benefit from earlier referral to specialist orofacial pain clinics.
In addition, it would be useful to understand which interventions, such as man-
ual therapy or acupuncture, provide a greater degree of pain relief for patients
with chronic TMD, and whether a dose-response relationship exists. Future re-
search would require appropriately powered clinical trials to evaluate this.

The present service evaluation was not without limitations. The authors rec-
ognise that only limited information can be gained from a service evaluation due
to the potential confounders of bias and in evaluating short-term outcomes only.
The numbers included in the study were small and there was a high percentage
of missing data (34% - 37%). There was no data to evaluate patients’ level of sat-

isfaction of the service. Whist the study included the EQ5D, which is a measure
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of overall health state; no data was captured regarding co-morbidities such as
long-term rheumatic or chronic pain conditions. Without any comparative data
to draw on it is not known how much of the improvement is due to the physio-
therapy input or due to natural recovery. Data was collected at the point of dis-
charge which varied from individual leading to potential inconsistencies.

The evaluation also had strengths: it provides evidence that patients with
TMD managed through the physiotherapy service, following assessment within a
multi-disciplinary TMD clinic, improved symptoms and function across all in-
dicators. It is believed that this study is the first of its kind.

The findings from the present service evaluation might have implications for
maxillofacial units in other healthcare settings. In this instance, a Specialist
Physiotherapist worked in a clinic alongside a consultant maxillofacial specialist
and surgical registrar. This collaborative working enabled a cross-pollination of
skills between the therapist and the surgeons to the benefit of all the patients
seen in the unit. Both the therapist and the registrar had direct and immediate
access to the consultant if they had any concerns about their patients to ensure
the safety of patients presenting with orofacial pain resulting from more obscure

or serious pathology.

5. Conclusion

In the UK, patients often need to wait for long periods to receive their treatment
owing to the limited availability of maxillofacial surgeons who specialise in oro-
facial pain. It is in the authors’ opinion that more specialist centres, such as this,
would benefit this patient group. Bearing in mind the cost of a single consulta-
tion with a maxillofacial surgeon ranges from UK £150.00 - £200.00 (USD $185 -
$250), compared to a complete management package of physiotherapy costing
only UK £60.00 (USD $74.00) per patient, makes the physiotherapy manage-

ment a cost-effective provision.
Conflicts of Interest
The authors declare no conflicts of interest regarding the publication of this pa-
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