Effectiveness of at-home treatment in the management of jaw muscle pain
Aims:

1. To establish the effectiveness of jaw muscle exercise (Yoga exercise) in the management of myofascial pain.
2. To determine the overall effect of yoga exercises on a patient’s quality of life.
Importance of this study to the dental practice:
Chronic orofacial pain is a significant health problem resulting in high health-care costs and impairment of quality of life (Stohler 1999). Painful temporomandibular disorders (TMD: disorders affecting the jaw joint, muscles and associated structures) are a common orofacial pain with 10% of the population in developed countries demonstrating at least one sign or symptom of TMD, and up to 3% severe enough to warrant treatment. Treatment provided for patients with TMD is largely empirical, lacks evidence-base and is costly: anecdotal reports suggest $1000 or more is spent by patients per TMD incident.  This study will investigate the effectiveness of some simple and inexpensive treatment regimens on myofascial pain of the masticatory muscles (a common, painful muscle-related TMD).  Outcomes of this study can contribute to the existing treatment strategies and possibly significantly reduce the associated health care costs.

Background:

Chronic myofascial pain

Temporomandibular disorders (TMD) are a group of conditions characterized by pain and impaired function of the temporomandibular joints, masticatory muscles and associated structures. Painful TMD is frequently accompanied by psychological distress, pain-related interference with work, home, and interpersonal activities and extensive use of health care services (Schnurr 1990, Turk 1996, Turner 1995). Myofascial pain is the most common chronic TMD and is characterized by regional, dull, aching pain and tenderness to palpation in muscle, tendons, or fascia (Dworkin 1992). The pathogenesis of myofascial pain is not well understood and the current management strategies lack evidence.

Yoga exercises

The inception of an evidence-based and multidisciplinary approach to clinical practice has rekindled research into physical exercise therapy. For example, experimental research and clinical trials have been carried out on various yoga exercises in relation to its effect on the physiology of the human body and in the treatment of different medical conditions. Yoga for instance has been found to be beneficial in the management of conditions ranging from depression, back pain, asthma, multiple sclerosis, diabetes and hypertension (Bhutada 1994, Woolery et al., 2004, Oken et al., 2004, Galantino et al., 2004). Modulation of the autonomic nervous system tone and/or simultaneous activation of antagonistic neuromuscular systems and even stimulation of the limbic system could explain its effect in the treatment of various illnesses (Riley 2004). Practice of yoga has an effect on the oxygen consumption of the muscles. Long-term oxygen consumption in the muscles is decreased with higher work rates as in athletes, compared to short-term increases as in stressful situations (Ray 2001, Raju 1994). Also, plasma melatonin levels were higher in those practising yoga, relating to an improved quality of life (Harinath 2004, Tooley 2000).

Yoga is a common practice, particularly among women, urban dwellers, and those with a higher education (Saper et al., 2004). A survey in 1998 showed an estimated 15 million American adults had used yoga at least once in their lifetime (Saper et al., 2004). Despite yoga’s greater prevalence of use compared to other well-known complementary and alternative medicines, there is disproportionately smaller western scientific literature on yoga. Popular interest appears to have outpaced scientific interest in yoga, making it important to check for its safety, efficacy and effectiveness through scientific evaluation.

A literature search using the Medline database for experimental research and clinical trials undertaken on yoga, its role in dentistry and in treating dental conditions, from 1966 to 2010, revealed no work on this topic. Consequently, many would even wonder if there was ever a link between the two. Though the benefits of yoga for dental practitioners per se are known (Bhutada 2002) there is no mention of its benefits towards treating dental conditions in the literature. Yoga, for example, has been used along with dental treatment anecdotally for managing many dental conditions including orofacial growth disorders, xerostomia, cessation of habitual problems like smoking and tobacco chewing (which is an aetiological factor for a number of dental conditions), and even chronic myofascial pain, without much scientific evidence, but with satisfactory results.

The present study aims to assess the effectiveness of yoga exercises on myofascial pain of the masticatory muscles.

Hypothesis:

1. That there is a statistically significant difference in the treatment benefits between a yoga exercise inclusive management program as compared to standard care for the management of myofascial pain.

2. That there will be an overall improvement in the quality of life of the myofascial pain patients in the yoga exercise inclusive management group.

Research Plan:

A randomised study will be undertaken to establish the effectiveness of yoga exercises as compared to the standard management program. This study will be for duration of 28 days. Participants diagnosed with chronic myofascial pain of the masticatory muscles will be randomly allocated into two groups: Yoga and Active Control. The clinical trial will be performed at the Westmead Centre for Oral Health. Ethics approval has been obtained from the Western Sydney Area Health Services and approval for minor amendments is currently being sought.

Participant inclusion criteria

· Able to give informed consent. 
· Diagnosed with myofascial pain using the Research diagnostic criteria for Temporomandibular Disorders – RDC/TMD.
· Able to participate for the entire duration of the study.
Participant exclusion criteria

· Currently undergoing any other management for facial pain.
· TMD diagnosis other than myofascial pain.
· Participants with severe debilitating cardiovascular, respiratory, musculoskeletal and/or neurological diseases.
· Unable to read, understand and/or speak English.
Participants diagnosed with myofascial pain, who fulfil the above criteria, will be provided with an information sheet describing the study.  If the subject agrees to participate, informed consent will be obtained before random assignment, using sealed envelopes allocating treatment, into one of two groups – Group A: Yoga exercise group or Group B: Active Control group. Since the TMD population is predominantly females between 20-40 years, it is hoped both groups will be matched for age and gender. If not, randomisation may be abandoned to ensure matching for age and gender between the groups. Both groups will be provided standard self-care management for myofascial pain (e.g. moist heat, behaviour modification, diet modification). Group A will then be instructed in yoga exercises (see below) which will be practised and demonstrated correctly by the patient prior to leaving the clinic. Group B will have an un-heated heat pack applied to the neck and masticatory muscles and asked to complete a simple walking task for a similar duration as Group A’s yoga exercises. This sham treatment is used to reduce the effect of differences in appointment duration and clinician interaction between the two groups.

Group A - Yoga  Group: 
Participants will be provided with a Yoga mat. On day 1 of the study, yoga exercises such as ‘Pranayam’ (breathing exercises), ‘Meditation’, ‘Surya Namaskar’, ‘Mukhasan’ (exercise involving various mandibular and head movements, and chewing on an air bolus), and other simple ‘Asanas’ requiring controlled movements of different body parts will be taught by a qualified instructor.  These exercises will be rehearsed and executed properly by the participant over a period of approximately 30 minutes.  During subsequent visits on days 7, 14 and 21, the exercise technique will be assessed and corrected if required by the qualified instructor.

In addition, for the duration of the study, participants will repeat: the prescribed exercises for 30 minutes each day;  repeat ‘Mukhasana’ twice daily before meals (approximately 2 minutes) and maintain an exercise diary to help monitor adherence. This diary will be appended to the daily diary which all participants will receive. 
Group B – Active Control Group: 

Participants will be provided with an un-heated heat pack. From day one until the end of the study, each day participants will: walk for 15 minutes in an open space and have an un-heated heat pack applied to the neck and masticatory muscles for 15 minutes; re-apply the un-heated heat pack to the neck and masticatory muscles twice daily before meals (approximately 2 minutes); and maintain a daily diary which all participants will receive.
Pain assessment:
Pre-study pain assessment

Each participant will complete a pain history questionnaire and undergo a musculoskeletal examination of the head and neck. The following outcomes from this assessment will be used to describe the pain at the commencement of the study:

· numerical rating scale - between  0 (“no pain”) and 10 (“pain as bad as could be”);
· pain mapping of head and neck;
· pain-related disability (using graded chronic pain scale);
· jaw  function limitation scale - between  0 (“no limitation”)  and 10 (“severe limitation”); 
· pain on palpation (algometer force required to elicit pain); 
· pain-free jaw mobility (vertical jaw displacement without pain);
· OHIP-14 (Oral Health Impact Profile 14);
· DASS -21( Depression ,Anxiety and Stress scale);
· pain catastrophizing scale (PCS) – measuring negative cognitive and effective strategies for coping with pain; and
· pain self-efficacy questionnaire (PSEQ) – measuring confidence to do things despite pain.
Study pain assessment
During the study, each day participants will complete: a numerical rating scale for myofascial pain before and after exercise; in the evening, rate their level of pain relief or pain increase for the entire day on the numerical rating scale.
On day 14 and 28, participants will be reassessed in the clinic by the same clinician using the same measures used at the commencement of the study. Note that this clinician will be blinded to which group the participant is allocated.

Primary outcome measure

The primary efficacy endpoint is the change in pain intensity on the numerical rating scale between the beginning and the end of the study.  This pain intensity difference will be calculated by subtracting the pain intensity on day’s 14 and 28 from the pain intensity prior to the study.
Secondary outcome measures

· Mean pain intensity on the numerical rating scale over the treatment period;
· Percentage of days with “some” pain relief or increase, using the daily-completed pain relief/increase categorical scale;
· Change in pain on palpation between the beginning and end of the study. This will be calculated by subtracting the palpation force required to elicit pain on day’s  14 and 28 from the force required on day 1;
· Change in pain-free jaw mobility between the beginning and end of the study;
· Change in the scores of Oral health impact profile(OHIP -14);
·  Change in scores of  (DASS – 21)  Depression, Anxiety and Stress scale between the beginning and end of the study;
· Change in pain-mapping area between the beginning and end of the study.  This will be determined by digitizing the drawings and calculating the marked area in pixels;
· Change in pain-related disability between the beginning and end of the study; 
· Change in jaw function limitation between the beginning and end of the study;
· Change in Pain catastrophising between the beginning and end of the study;
· Change in scores of Pain self efficacy questionnaire between the beginning and end of the study.                                                
Data Analysis:

All data will be expressed as the means ± SD. Pain intensity difference will be compared using Independent t-test and/or Man-Whitney test. The percentage of days with at least some pain relief will be compared between treatments using the chi square test. Participants who discontinued prematurely from the study will be handled by using the last observation carried forward (the last observation prior to the time of discontinuation will be carried forward to the end of the study period).

The sample size calculation is based on the primary outcome measure of change from baseline to the end of treatment period (treatment day 28) in the numerical score for pain intensity. An estimate of variability from data gives a SD of 6.00. With 34 subjects (17 subjects in each treatment group), the study would have at least 80% power to detect a difference of 1 on the 11 point numerical rating scale between yoga group and control group at a two-tailed 5% level of significance. A total of 40 subjects will be recruited considering a 10% drop-out during the period of the study.

Outcomes and significance:

We expect orofacial myofascial pain patients being treated with yoga exercise in conjugation to the existing management regimen to show reduced level of pain intensity and a significant improvement in their quality of life. Also, the treatment duration of such patients would be reduced, therefore reducing the overall cost of the treatment.

This will pave the way for testing other anecdotal alternative methods in the treatment of orofacial myofascial pain, such as the use of acupuncture, etc. In addition, research on other yoga exercises helping in the management of other dental and medical conditions can follow.
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