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Introduction
Temporomandibular disorder (TMD) is a collective term for structural 
and functional disorders involving the temporomandibular joint 
(TMJ) and/or the masticatory muscles, muscles of the head and neck 
and contiguous tissue components.1 Biological, anatomical, bio-
mechanical, behavioral, environmental and/or emotional factors affect 
the masticatory system, contributing to the development of signs and 
symptoms and/or perpetuation of TMD.2 Therefore, TMD can be 
considered a multifactorial disease entity. It is mainly characterized by 
pain and restricted jaw movement, with pain being the most common 
symptom and the most frequent reason for seeking treatment.3 In the 
literature, the treatments available for TMD include pharmacological 
management, oral appliances, occlusal equilibration, physical therapy, 
TMJ surgery, bio-behavioral treatments and patient education.4

Physical therapy (PT) for TMD includes self-care treatment, patient 
education, lifestyle modification and self-awareness about the 
aggravating factors.5 Specifically, it involves active jaw movements, 
stretching exercises and correction of body and head posture. It is 
relatively simple, incurs little cost compared with other treatments and 
ensures the active involvement of patients. Physical therapy has also 

been shown to provide relief of masticatory muscle and joint pain.6 

PT for TMD includes TMJ mobilization, soft tissue mobilization of 
painful muscles, active or passive muscle stretching exercises, gentle 
isometric tension exercises against resistance and guided opening 
and closing jaw movements.7 These relatively reversible, non-
invasive treatments are intended to decrease muscle spasm alter jaw 
opening–closing patterns and improve coordination of the muscles of 
mastication. Various reports have suggested that PT is a viable and 
useful approach towards the management of TMD.8

A systematic review by Medlicott and Harris (2006) evaluated the 
literature on the efficacy of physical therapy interventions for TMD 
patients and specifically reported the value of a combined approach 
of active exercises and relaxation techniques. This review favored the 
use of multifaceted TMD treatments.9 A second review on the efficacy 
of physical therapy for TMD patients found that postural training and 
exercise demonstrated significant benefits. The authors concluded that 
active, passive and postural exercises are effective interventions for 
decreasing the symptoms associated with TMD.10

Past literature has uncovered some of the efficacy of PT on TMD; 
however, no reported studies have documented in totality TMD 
patient records, which would include other modalities such as 
pharmacotherapy (e.g.:NSAID’s, muscle relaxants, antidepressants), 
intramuscular therapy (i.e.: trigger point injections, dry needling 
and botulinum injections), self-measures, and oral appliances on the 
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Abstract

Aim of investigation: Primary aim of this study is to evaluate the results after physical therapy (PT) is prescribed for TMD patients. 

Methods: In this retrospective cohort study, we screened 1331 patient records from March 2010 to March 2015 at an oral medicine/orofacial pain practice. 
Eligible patients were those who were prescribed PT and: had follow up visits within 3 months; were greater than 12years old; had no autoimmune polyarthritis; 
no history of trauma within 1month of presentation and; no prior experience with PT for this condition. Comparisons were made between two groups: 1) those 
who underwent PT (n=44) (PT) and; 2) those who did not (n=44) (non-PT). Data was extracted from patient record review. Primary outcome variables included 
patient reported pain severity scores on a 0-10 scale, and other clinical findings upon examination.

Results: At baseline, non-PT patients had higher levels of distress (p=0.0094), and less have had oral appliance therapy (p=0.0053). At first patient follow up 
visit, PT patients had lower “current” (p=0.0030), “average” (p=0.0030), and “worst” levels of pain (p=0.0003), and more subjective improvement of their 
condition (p=0.0157). There were no differences between the two groups in clinical findings of tenderness to palpation of TMJs, and measurements of jaw 
opening and lateral movements.

Conclusions: The data from this study supports PT as an effective treatment modality for reducing subjective TMD pain. PT is inexpensive and presents low risk 
for patient health, making it a cheaper, noninvasive alternative for other modalities such as surgery.
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prognosis of TMD patients. Therefore, this study aims to determine 
the effectiveness of PT on TMD patients, among other comprehensive 
treatment modalities.11–14

Materials and methods
Population

This is a retrospective cross-sectional study collecting data from up 
to 3000 patients. We will be collecting information from patients 
seen at our outpatient oral medicine clinic, Carolinas Center for Oral 
Health (CCOH) between March 2010 to March 2015. Appropriate 
confidentiality agreements and data use/sharing agreements will be 
in place prior to any information sharing. Appropriate Ethics Board 
and Institutional Review Board approval will be obtained for this 
retrospective analysis. The study is conducted in accordance with the 
principles of the Declaration of Helsinki.

Inclusion criteria for patients

i.	 Patients with a diagnosis of temporomandibular disorder on 
initial examination and/or follow up to include the following 
specific diagnoses: disc displacement (with or w/o) reduction, 
retrodiscitis, ankyloses, open or closed fracture, synovitis and 
capsulitis, primary or secondary osteoarthritis (degenerative joint 
disease), TMJ adhesions, dislocation, temporal tendonitis, local 
myalgia, myofascial pain, and centrally mediated myalgia

ii.	 12 yrs. or older

iii.	 Follow up appointments within 3 months from the date the 
physical therapy was prescribed.

Exclusion criteria for patients

i.	 Trauma patients presenting to the clinic within 1 month after 
trauma.

ii.	 Patients with systemic polyarthrides.

Research plan and study variables
The databases will be reviewed from the electronic medical records 
for all the patients that were seen in CCOH between March 2010 and 
March 2015. The following variables will be collected for all patients 
(Appendix): age, gender, medications (at initial visit), concurrent 
relevant systemic problems, social history (i.e.: smoking, current 
alcohol use), vitals (i.e.: heart rate, systolic and diastolic blood 
pressure), quality of pain, severity of pain, pain stimulating factors, 
frequency and duration of pain, previous treatments (i.e.: previous 
providers, previous treatment modalities). All concurrent medications 
can be either collected from a questionnaire completed at the time 
of the visit by the patient or via a confirmation through electronic 
medical records. Then, they will be either sorted into categories or 
inserted singularly.

We will collect data (Y/N) on the following pertinent medical 
history: depression, anxiety, eating disorder (anorexia and bulimia), 
history of trauma, Arthritis (osteoarthritis), back and shoulder pain 
and autoimmune disorders. With respect to complaints pertaining to 
TMD, we will collect data on previous complaint or history of: disc 
displacement (with or w/o) reduction, retrodiscitis, ankyloses, open 
or closed fracture, synovitis and capsulitis, systemic polyarthritides, 
rheumatoid arthritis, primary or secondary osteoarthritis, TMJ 

adhesions, dislocation and temporal tendonitis. At the time of visit, all 
patients were examined clinically to determine a diagnosis. We do not 
anticipate problems with enrollment and data collection to complete 
this retrospective study.

Statistical analysis
Univariate analysis will include chi square test (dichotomous variables) 
or t-test (continuous variables). Non-parametric tests including the 
Fisher’s exact test and Wilcoxon rank-sum test will be used if when 
appropriate. Predictor variables will be selected by univariate analysis 
(p<0.1) or factors determined to be essential for a multivariate 
analysis (e.g. age and gender). Analyses will be carried out using the 
SAS statistical program (SAS Institute Inc., Cary, North Carolina, 
USA). Physical therapy (PT) is among the widely-used treatment 
modalities to address temporomandibular disorders (TMD). PT is 
a conservative, cheaper alternative to other treatments and presents 
lower risk because it is non-invasive unlike high risk procedures such 
as surgery. However, there is very limited data looking at outcomes in 
this patient cohort. The aim of this study is to evaluate the outcomes 
after PT is prescribed for patients with TMD.15–18

Temporomandibular disorders (TMDs), also referred to as 
craniomandibular disorders, consist of a group of pathologies 
affecting the masticatory muscles, the temporomandibular joint 
(TMJ), and related structures. TMD is considered a musculoskeletal 
disorder of the masticatory system that affects more than 25% of 
the general population. Temporomandibular disorder is usually 
manifested by one or more of the following signs or symptoms: pain, 
joint sounds, limitation in jaw movement, muscle tenderness, and 
joint tenderness.19–22 Patients with chronic TMD frequently report 
symptoms of depression, poor sleep quality, and low energy. It also 
is commonly associated with other symptoms affecting the head and 
neck region such as headache, ear-related symptoms, and cervical 
spine disorders. Chronic TMD can also interfere with normal social 
activity and interpersonal relationships and negatively affect the 
ability to maintain employment.23–28

The American Academy of Craniomandibular Disorders and the 
Minnesota Dental Association have confirmed that physical therapy 
is an important treatment for TMDs. Physical therapy is intended 
to relieve musculoskeletal pain, reduce inflammation, and restore 
oral motor function. Lots of physical therapy interventions are very 
effective in managing TMD, including electrophysical modalities, 
exercise, and manual therapy techniques.29 Electrophysical modalities 
include ultrasound, microwave, laser, and transcutaneous electrical 
nerve stimulation (TENS). Physical therapy interventions often 
include therapeutic exercises for the masticatory or cervical spine 
muscles to improve strength and mobility in the region. Manual 
therapy techniques are commonly used to reduce pain and restore 
mobility.30–32 Oral exercise devices, such as the Therabite Jaw Motion 
Rehabilitation System, are mechanical aids that provide passive 
stretch to the TMJ to improve mandibular range of motion. Physical 
therapy interventions also may include, or focus on, associated 
impairments of the craniocervical system such as poor posture, 
cervical muscle spasm, cervical pain, or referred pain from the cervical 
spine. Acupuncture is considered a specialty field within the scope of 
practice for many physical therapists working in countries such as 
Canada, the United Kingdom, and Australia.33 Management of TMD, 
however, most often involves a multidisciplinary approach. Dentists, 
orthodontists, psychologists, physical therapists, and physicians 
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work together to address the condition of the patient with TMD.34–38 
Conservative treatment is usually the treatment of choice because the 
symptomatology of the condition often is improved by use of occlusal 
splints, physical therapy, medication, and orthodontic treatment. 
Many reviews have been published on conservative treatments, often 
recommending a multidisciplinary treatment approach for TMD; 
however, research evidence supporting this approach is usually not 
provided.39

More recently, there has been an interest in the relative effectiveness 
of specific conservative interventions for TMD, and, as a result, a 
number of systematic reviews have been performed in the area. One 
systematic review by Ernst and White, published in 1999, examined 
the efficacy of acupuncture for TMD. Based on preliminary findings 
from only 3 trials in the area, the authors concluded that, although 
acupuncture may be a potentially effective intervention for TMD, 
more rigorous trials were needed to confirm this conclusion. A 
meta-analysis, also published in 1999, examined the efficacy of 
electromyographic (EMG) biofeedback for TMD. Based on their 
meta-analysis of 13 studies, the authors concluded that there was 
evidence to support the use of EMG biofeedback in the management 
of TMD. The conclusions of the meta-analysis, however, were based 
on data from controlled and uncontrolled trials, and the findings 
therefore should be interpreted with caution.40–42 More recently, 2 
separate systematic reviews have examined the effectiveness of 
stabilization splint therapy (2004) and occlusal adjustment (2005)17 
in the management of TMD. Based on the findings of these 2reviews, 
there is currently insufficient evidence to support or refute the use 
of stabilization splint therapy and no evidence to support occlusal 
adjustment in the management of TMD.

To date, the question of whether physical therapy interventions are 
effective in the management of TMD remains unanswered. Thus, the 
purpose of this study was to evaluate the effectiveness of physical 
therapy interventions in the management of TMD.43 This was a single 
center, retrospective, observational study. We screened patient records 
of those who presented to our outpatient oral medicine practice 
between March 2010 to March 2015 with symptoms of TMD. Eligible 
patients were: those who were diagnosed with a TMD (e.g.: synovitis/
capsulitis/arthralgia of TMJ, articular disc disorder (reducing or non-
reducing), myofascial pain) were prescribed to have PT as part of their 
treatment plan; had follow up visits within 3months of the initial visit; 
were greater than 12years old; had no autoimmune polyarthritides; 
no history of trauma within 1month of presentation and; no prior 
experience with PT for this condition. Comparisons were made 
between two groups: 1) involving patients who were prescribed PT 
and attended PT by the first follow up (1st FU) visit (PT group) and; 
2) patients who were prescribed PT but did not attend PT by the 1st 

FU (non-PT group). Information gathered included demographics, 
medical history, social history, and baseline and follow up information 
from history and clinical examination. Primary outcome variables 
included patient reported pain severity scores on a 0-10 scale (to 
include “current,” “average,” and “worst” levels of pain,) and other 
clinical findings upon examination to include maximum interincisal 
mouth opening with and without pain (in millimeters) (Figure 1).44

Results
Within that 5-year span, there were 1331 patients seen for TMD 
symptoms. After screening of records, 298patients met inclusion 
criteria and were divided into the two groups in the following manner: 

1) PT group (n=228) and; 2) non-PT group (n=70). There was no 
difference in mean age±SD between the two groups: PT 44.4yrs±16.98 
vs. non-PT 46.3yrs±16.2 (p=0.32). A significant difference was found 
in the proportion of men vs. women who went to PT. Out of the 50 
men included in the study, 76% went to PT and 24% did not; this is 
compared to 56% of women who went for PT vs. 44% who did not 
(p=0.0085).

Figure 1 Statistical analysis

 There was a statistically significant difference between PT and non-
PT groups in mean reduction of reported average, and worst pain 
levels between the initial and 1st FU visits. Mean reduction±SD 
of average pain levels were: PT 1.65±2.33 and; non-PT 0.90±2.59 
(p=0.04). Mean reduction of worst pain levels were: PT 1.84±2.52 
and non-PT 1.04±2.60 (p=0.02). Mean reduction of current pain did 
not have any statistically significant differences between the two 
groups:PT 0.98±2.65 and non-PT 0.52±2.42 (p=0.13). There was 
also a statistically significant difference between groups in changes in 
maximum mouth opening with pain and without pain. Mean difference 
in maximum mouth opening with pain was PT -2.27±6.25 and non-
PT 0.64±5.55 (p=0.02). Mean difference in maximum mouth opening 
without pain was PT-5.50±7.53 and non-PT-2.3±6.48 (p=0.0005). 
There were no differences between the two groups in clinical findings 
of tenderness to palpation of TMJs and muscles of mastication, and 
lateral range of movements (Figure 2-5). 

Figure 2 Current level of pain
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Figure 3 Worst level of pain

Figure 4 Average level of pain

Figure 5 Initial level of distress

Conclusion
TMD patients who proceeded to PT had greater improvements in 
reported average and worst pain, and maximum range of mouth 
opening than those who did not undergo PT. The results of our 

study supports PT as an effective measure to treat TMD. Although 
we were able to derive significant data from this study, there were 
limitations. Because this was a retrospective study, we encountered 
some missing data in the patient records due to variability in clinical 
notes over the 5-year span. In addition, comparisons between various 
specific physical therapy modalities were not taken into consideration. 
Additionally, as this study was not randomized, selection bias may be 
present 
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