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Abstract 

 

Introduction: Clinical presentation of oromandibular dystonia is variable 

and it can be further complicated with presence of TMD symptoms. We 

sought to evaluate variations in clinical presentation of OMD patients, 

particularly TMD related characteristics, in two clinic settings. 

Methods: In a cross-sectional study design, a web-based data collection 

survey was provided to eligible patients with OMD from Movement 

Disorder and Orofacial Pain clinics. Patients with OMD were identified 

using ICD-9 and ICD-10 diagnostic codes from their electronic health record 

system. We excluded patients <18 years old, pregnant women, prisoners, 

non-English speakers, patients with dementia, OMD diagnosis secondary to 

Parkinson’s disease and Tardive dyskinesia patients. The survey 

questionnaire was designed to collect information on demographic 

characteristics, clinical presentation particularly related to TMD, quality of 

life and treatment outcomes. Validated questionnaires were used when 

available such as TMD Screener, EQ-5D-5L, jaw functional limitation scale, 

and global rating of change scale.  
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Results: Of 53 eligible patients; 31 responded to the survey for a 59% 

response rate. 48% patients in MD clinic and 60% patients in OFP clinic 

reported experiencing jaw pain along with involuntary movements. Of those, 

90% from MD group and 83% from OFP group screened positive with TMD 

pain screener. TMD screener remained positive in about 40% patients in 

both clinics in the last 30 days of questionnaire response. Global score of 

JFLS was higher in both groups. None of the study comparisons between 

two groups were statistically significant. 

Conclusion: Patients with OMD have features of TMD, irrespective of the 

clinical setting they seek and receive care from. OMD patients from both 

clinics were similar in terms of clinical presentation, quality of life and 

treatment outcomes.  
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INTRODUCTION 

Oromandibular dystonia (OMD) involves sustained or repetitive involuntary 

movements of the masticatory, facial, and lingual muscles. Different 

population studies of OMD have shown prevalence of 2.1 to 6.9 per 100,000 

persons (1-3). Clinical characteristics of OMD are a reflection of different 

muscles undergoing dystonic spasm causing involuntary movements like 

opening, closing, side or protrusive jaw movements, facial grimacing, 

tongue movements, lip movements like pursing, sucking or smacking, and 

retraction of corners of mouth (4). Data regarding occurrence of TMD or jaw 

pain in OMD patients is variable in literature (5-7). TMD was often 

considered in differential diagnosis of OMD, particularly to jaw opening 

dystonia due to similarity with temporomandibular joint subluxation (4). 

Costa and colleagues found that patients with oromandibular dystonia 

frequently report some form of TMD (8). Given the increasing reports of 

occurrence of TMD in OMD patients and heterogeneity in clinical 

characteristics of OMD, we intend to study variation in clinical presentation 

of OMD in Movement Disorder (MD) clinic and OFP clinic. 

Involuntary movements in OMD typically appear and worsen with jaw 

functions that impart negative effects on quality of life (9, 10). Despite the 
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significant disease burden, there is paucity of literature on health status and 

quality of life of OMD patients (11-13). Since OMD is not curable; 

treatment is often focused on reducing dystonic movements and improving 

one’s functions. Commonly reported treatment options include botulinum 

toxin injections, oral medications, oral appliances, physical therapy, 

behavioral therapy and occasionally deep brain stimulation (14, 15). 

Therefore, we wanted to explore clinical characteristics, evaluate quality of 

life and assess treatment outcomes in OMD patients who presented to MD 

and OFP clinic.  

 

METHODS 
 
 
This is a cross-sectional survey study where 43 questions about OMD and 

TMD were asked of eligible participants receiving care within two different 

services, a Movement Disorder (MD) clinic where care is provided by 

physicians and an Orofacial Pain (OFP) clinic where care is provided by 

dentists with advanced training in OFP. Both clinics are part of the 

University of Minnesota system and located on the East Bank of the Twin 

Cities campus.  
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Patient selection 

After the approval of institutional review boards, patients with OMD were 

identified using ICD-9 (333.82 Orofacial dyskinesia) and ICD-10 (G24.4 

Idiopathic orofacial dystonia) diagnostic codes from electronic health record 

systems of MD clinic and OFP Clinic when they were seen between October 

2012 to February 2019. Exclusion criteria were patients <18 years old, 

pregnant women, prisoners, non-English speakers, patients with dementia, 

OMD diagnosis secondary to Parkinson’s disease, Tardive dyskinesia, or 

other movement disorders like chorea, hemifacial spasm, cervical dystonia, 

tremor, isolated blepharospasm, and functional movement disorder. We 

identified 42 patients from MD clinic and 11 patients from OFP clinic who 

met eligibility criteria (Fig. 1). 

 

Recruitment strategy  

Eligible patients were contacted through a recruitment letter for voluntary 

participation in the survey for data collection. Recruitment letters included 

information about the research, reasons for conducting the study, benefits of 

taking part in the survey and our contact details for further questions. The 

letters had a URL link and QR code for participants to access the web-based 
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questionnaire. The survey was designed and administered through 

QualtricsXM. The survey reminders were sent three additional times at 4-

week intervals. Upon completion of the survey, participants were sent a 

thank you letter along with a $25 gift card to compensate for their time. 

 

Data collection instruments  

A 43-items questionnaire was designed to collect information on 

demographic features (age, gender, ethnicity, education), clinical features of 

involuntary movements (onset, trigger, kind of involuntary movements, its 

effect on function, sensory tricks, associated muscular tension, and jaw pain 

with relation to involuntary movements), clinical care received (number of 

providers seen, kind of treatments received, most effective treatment, reason 

for discontinuing treatment), and TMD related characteristics. The 

questionnaire was divided into categories like symptoms pre-treatment, 

clinical care received, symptoms post-treatment, general health status and 

demographics and were based on existing validated questionnaires when 

available.  

 

The specific instruments used were: 



 5 

- TMD pain screener (16), which is a 6-item instrument for identifying 

patients with painful TMD. Scores ranging from 0-7 with threshold 

value for positive score being 3 or more. TMD pain screener was 

displayed twice to participants; first to participants when they were 

experiencing jaw pain along with involuntary movements. Second, 

when all the participants in both groups were requested to fill out the 

TMD Screener for the symptoms in the last 30 days irrespective of the 

onset of jaw pain with involuntary movements. 

- Characteristic Pain Intensity from Graded chronic pain scale (17), and 

a 30-days version from DC/TMD (18) was used for assessment of 

average pain severity that ranges from 0 (no pain) to 10 (pain as bad 

as could be). Score ranges from 0 to 100 points.  

- Jaw functional Limitation Scale (JFLS) involving 8-item instrument 

(19) (short version) was used to assess functional limitation of the 

masticatory system. For each item, the participants rate their 

limitation on a 0 – 10 point scale, where “0” being no limitation and 

“10” being severe limitation.  A “not‐applicable” option was available 

to participants to indicate that the item is irrelevant for their situation, 
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which was considered as missing. Global score was computed from 

the mean of available items with no more than 2-items missing.  

- Modified short version of Oral behavioral checklist (20), an 

instrument for assessing self-reported awareness of the presence and 

extent of 15 waking state oral behaviors. These behaviors were coded 

on 0 (none of the time) – 2 (most or all of the time). These scores can 

range from 0 to 30. 

- EQ-5D-5L (21) is a measure of health status developed by EuroQol 

group that provides a generic measure of clinical and economic 

burden of disease. It includes 5 dimensions (mobility, self-care, usual 

activities, pain/discomfort, and anxiety/depression) with 5 levels in 

each dimension (no problems, slight problems, moderate problems, 

severe problems, and extreme problems). EQ-5D-5L states will be 

converted to a summary number or index value using the United 

States value sets (22). The index value represents how good or bad a 

health state is according to preferences of the general population in 

that country (in our case, USA) and it can range from -0.573 (worse 

than dead) to 1 (perfectly healthy). 
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- Global rating of change scale (23) involves a single question that 

measures self-perceived change in health status. It is a 11-point scale 

ranging from -5 (very much worse), through 0 (unchanged), to +5 

(completely recovered). 

 

Data management and analysis 

The survey data collected in QualtricsXM application was downloaded in 

TSV file format. The collected data was analyzed using JASP statistical 

software. Descriptive statistics were presented as mean and standard 

deviation for numerical data and counts and proportions for categorical data. 

Mann-Whitney’s U test was used to compare means due to non-normal 

distribution of data.  Chi-square test was used to compare proportions of two 

groups.  

 

RESULTS 
 
 
Demographic features and general health status:  
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10/11 (91%) patients in OFP clinic and 21/42 (50%) patients in MD clinic 

responded to our survey with no missing values to any questions for all 

completed questionnaires. All the participants identified themselves as 

Caucasians with predominance of females in both groups (3:1 female: male). 

EQ-5D-5L scale showed no significant difference in summary index score of 

participants from both groups (p-value 0.374). Both the groups had 

comparable baseline characteristics and general health status (Tables 1, 2, & 

3). 

 

Symptoms before getting treatment: 

Survey participants in MD group had noted involuntary movements for longer 

duration (mean 15 years) compared to OFP group (8 years) (p-value 0.330). 

Jaw closing and jaw opening movements were more commonly reported in 

MD group while jaw closing, tongue movements were often reported in OFP 

group. On an ordinal scale, involuntary movements bothered “a lot” to 60% 

in OFP group compared to 43% in MD group. (p-value 0.313). 67% 

participants in the MD group had sensory tricks compared to 50% participants 

in OFP (p-value 0.373) (Table 4).  

Muscle tension associated with involuntary movements was reported by 71% 
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participants in MD group compared to 90% participants in OFP group (p-

value 0.248). However, pain associated with involuntary movements was 

reported by 48% (10 out of 21) participants in MD group compared to 60% (6 

out of 10) in OFP group (p-value 0.519). These 16 participants who 

experienced pain with involuntary movements were further asked six-item 

TMD screening instrument. In the MD group, 9 of 10 screened positive for 

TMD with threshold value of 3 or more as opposed to 5 of 6 in OFP group (p-

value 0.696). Involuntary movements bothered participants more than jaw 

pain in 7 out of 10 from MD group and 3 out of 6 in OFP group. Further, 

involuntary movements were the chief reason for seeking healthcare in 8/10 

participants in MD group and 3/6 participants in OFP group (Tables 4 & 7). 

 

Clinical Care: 

The average number of providers seen by participants in MD group was 8 

(range 1-25) compared to 5 (range 3-7) in OFP group (p-value 0.231). 

Botulinum toxin injection was the most commonly received treatment in both 

groups followed by medications in MD group and mouthguards in OFP group. 

Botulinum toxin injections were the most effective treatment per participant 

self-report (MD-48%, OFP-40%, p-value 0.350). Up to 76% of participants in 
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both groups were still receiving treatment under the care of a health provider. 

3 patients from MD group and 2 from OFP group discontinued care due to 

ineffectiveness of treatment. On the Global Rating of Change Scale, 81% from 

MD group and 70% from OFP group reported some level of improvement in 

involuntary movements (p-value 0.087). 57% from MD group and 80% from 

OFP group reported some level of improvement in their jaw pain (p-value 

0.338) (Tables 5 & 6). 

 

TMD Symptoms after getting treatment; within last 30 days of responding to 

survey: 

All the participants in both groups were requested to fill out the six-item TMD 

Screener for the symptoms in the last 30 days irrespective of the onset of 

involuntary movements or pain. 9 participants in MD group and 4 participants 

in OFP group screened positive for TMD (p-value 0.880). There was no 

difference in average pain rating for jaw or temple pain for participants in both 

groups (p-value 0.592). The number of days participants noticed jaw or temple 

pain in the last 30 days, averaged 13 days in MD group compared to 2 days in 

OFP group (Welch test p-value 0.002, Mann-Whiney test p-value 0.185) 

(Tables 8 & 9). Even though the global score of JFLS was higher in both 
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groups, the difference was not statistically significant.  

 

DISCUSSION 
 
 
To our knowledge, this is the first study to compare OMD patients from MD 

and OFP clinics. We have summarized demographic features, clinical 

features particularly TMD related characteristics, general health status, and 

treatment outcomes from OMD patients’ perspective from two different 

clinical settings in a single institution. 

We tried to overcome the limitation of patient recall bias by asking several 

TMD related questionnaires (TMD pain screener, JFLS, characteristic pain 

intensity) in the last 30 days of completion of survey. Despite small sample 

size, both groups had comparable baseline and clinical characteristics. 

Demographic features like age and female prevalence noted in our study 

were similar to other published studies (1, 7). It was interesting to note all 

the participants that responded to our survey were Caucasians. It is unclear 

from literature if OMD is more prevalent in Caucasians (24) or if it is just a 

non-response bias.  

Most of the studies measuring QoL in dystonia patients are based on cervical 

dystonia with very few studies on OMD patients (25) (11, 13, 26, 27). These 
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OMD studies have variably used Glasgow Benefit Inventory (GBI), 

oromandibular dystonia questionnaire-25 (OMDQ-25) or communication-

related quality of life (CR-QoL) to measure quality of life after botulinum 

toxin treatment. We used generic health related Quality of Life measure 

[EuroQol (EQ)-5D-5L] as it also takes non-motor components (pain, 

anxiety, depression) of OMD into consideration. Further, it represents OMD 

participants’ health at the time of completion of survey that makes it less 

susceptible to recall bias.  Based on EQ-5D-5L summary score; OMD 

patients from both clinics did not reveal any significant difference. The 

result specific to OMD could be useful to compare disease burden with other 

diseases (e.g. diabetes, hypertension, cancer) across the globe (22). 

Our study showed that 48% of OMD patients from MD clinic and 60% from 

OFP clinic reported jaw pain along with involuntary movements. In these 

patients with jaw pain, about 90% had positive TMD pain screener. Our 

findings parallel with Costa et al (8) where painful TMD was reported in 

85% of OMD patients. It suggests that presence of TMD related 

characteristics is simply not a referral bias and the positive TMD pain 

screener could be due to overloading of the masticatory system with 

dystonic muscle contractions.  Further, we tried to assess the temporal 

relationship of involuntary movements and jaw pain. Of the 16 participants 
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in both groups who reported pain, 50% reported onset of pain and 

involuntary movements around the same time while, 37% noted that 

involuntary movements preceded the pain. It is unclear at this time if jaw 

pain is a cause or effect of involuntary movements in OMD patients.  

Botulinum toxin remained as the mainstay of care in OMD patients from 

both clinics as supported by evidence (11, 28). Clinical care in both clinics 

differed in terms of second line treatment provided to OMD patients i.e. oral 

medications (e.g. baclofen, deutetrabenazine, clonazepam) in MD clinic 

while oral appliance in OFP clinic. 24% (5/21) participants from MD group 

said medications provided the most relief which is similar to reported in 

literature (29). Several case reports have been published in reducing dystonic 

movements with oral appliances (30-32). 1 participant from each group 

reported oral appliance is the most effective treatment for involuntary 

movements. It remains questionable if medications or oral appliance is the 

choice of treatment in patients when Botox is contraindicated. 

 

OMD patients in MD clinic noticed more improvement in their involuntary 

movements than jaw pain. Even after treatment, TMD pain screener 

remained positive in about 40% patients in both clinics in the last 30 days 



 14 

questionnaire responses. Although the average jaw or temple pain was about 

the same in OMD patients from both clinics on graded chronic pain scale, 

the number of days with pain was more in MD group compared to OFP 

group. This suggests that treatment of TMD symptoms in addition to 

involuntary movements could lead to better patient outcomes.  

The JFLS is a predictor of persistent TMD pain (33) and was found to be 

significantly higher in TMD cases than pain-free controls (34). JFLS global 

score was higher in OMD patients from both groups, which was similar to 

findings of Bakke et al (35). All these findings suggest that instead of 

considering TMD as a differential diagnosis of OMD (36, 37), we need to 

think of TMD as a co-existing feature along with involuntary movements in 

OMD.  

Our study also highlights the feasibility of online platforms to conduct 

surveys. The survey response rate was 59%, higher than reported in 

literature (38). This could be attributed to additional reminders, monetary 

incentive upon completion of survey and easy access to this survey on 

handheld electronic devices after scanning QR code or typing short URL 

code on browser (39). 
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CONCLUSION 

Our study demonstrates OMD patients presenting in two clinical settings do 

not seem to be different from each other in their clinical characteristics, 

quality of life and treatment outcomes by patient report. OMD patients from 

both clinics screened positive for TMD and reported higher scores on JFLS, 

suggesting TMD symptoms are a coexisting feature in patients with OMD.  

 

 

 

 

.  

 

 
 
 
 
 
 
 
 
 
 
 
 



 16 

Figure 1: Flow chart 
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Table 1. Demographic questionnaires  

 

Characteristics N MD clinic OFP clinic p-value 

Q40. Age in years (mean, range) * 31 59.43 (31-82) 63.80 (55-84) 0.498 

Q41. Sex – Female (n, %) ^ 31  17 (81%)  6 (60%) 0.213 

Q42. Race (n, %) ^  31 
Caucasian 

(21, 100%) 

Caucasian (10, 

100%) 
1 

Q43. Level of education ^ 

High school graduate 

Some college/Associate degree 

Bachelor’s degree 

Graduate Degree 

Less than high school  

31 

 

3 (14.3%) 

8 (38.1%) 

7 (33.3%) 

3 (14.3%) 

0 (0%) 

 

3 (30%) 

3 (30%) 

3 (30%) 

1 (10%) 

0 (0%) 

0.775 

* Mann-Whitney U test; ^ Chi-Square test 
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Table 2. General Health Status (EQ-5D-5L and general health question)  

 

Survey Questions N MD Group OFP group P-value ^ 

Q34.Mobility 

No problems 

31 

13 9 

0.223 

Slight problems 4 1 

Moderate problems 4 0 

Severe problems 0 0 

Unable to walk about 0 0 

Q35.Self-Care 

No problems 

31 

20 10 

0.483 

Slight problems 0 0 

Moderate problems 1 0 

Severe problems 0 0 

Unable to wash/dress 0 0 

Q36.Usual activities (e.g. work, study, housework, family or leisure activities) 

No problems 

31 

14 9 

 

0.347 

Slight problems 5 1 

Moderate problems 2 0 

Severe problems 0 0 

Unable to do usual 
activities 0 0 

Q37.Pain/Discomfort 

No pain/discomfort 
31 

4 5 
0.441 

Slight pain/discomfort 11 4 
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Moderate pain/discomfort 4 1 

Severe pain/discomfort 1 0 

Extreme pain/discomfort 1 0 

Q38.Anxiety/depression 

Not anxious/depressed 

31 

8 3 

0.172 

Slightly anxious/depressed 8 4 

Moderately 
anxious/depressed 

5 1 

Severely anxious/depressed 0 2 

Extremely 
anxious/depressed 0 0 

Q39.In general, would you say your health is: 

Excellent 

31 

0 1 

0.813 

Very good 9 7 

Good 7 0 

Fair 5 1 

Poor 0 1 

^ Chi-Square test 
 

Table 3. EQ-5D-5L Summary score 

 
Group N Mean  SD SE p-value * 

MD 21 0.789  0.214 0.047 
0.374 

OFP 10 0.855  0.131 0.041 

* Mann-Whitney U test 
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Table 4. Symptom description before getting treatment (including OMD 
features and TMD screener at the onset of involuntary movements)  
 

Survey Questions N MD Group OFP group P-value 

Q1. Do you or did you in the past have a diagnosis of oromandibular dystonia, which involves 
involuntary movements of your jaw, tongue and/or lips? ^ 

Yes 
31 

19 (90%) 8 (80%) 
0.416 

No 2 (10%) 2 (20%) 

Q2. How long ago did you first start noticing involuntary movements? * 

Months 31 175.9 97.2 0.330 

Q3. What do you think precipitated or triggered these movements? ^ 

Orofacial trauma 

31 

1 (5%) 1 (10%) 

0.300 

Dental treatment 3 (14%) 3 (30%) 

Medications 3 (14%) 0 

Stress 2 (10%) 3 (30%) 

Other 3 (14%) 0 

Unknown 9 (43%) 3 (30%) 

Q4. What kind of involuntary movements do/did you have? (check all that apply) 

Jaw opening movement 

31 

9 3 

N/A 

Jaw closing movement 11 4 

Jaw deviation to side/s 8 3 

Forward jaw movement 2 2 

Tongue movements 6 4 

Lip movements 3 3 

Q5. How much did/do the involuntary movements bother you? ^ 

A lot 
31 

9 (43%) 6 (60%) 
0.313 

A moderate amount 8 (38%) 4 (40%) 
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A little 4 (19%) 0 

None at all 0 0 

Q6. Did/do you have any tricks to stop or reduce these movements? ^ 

Yes 
31 

14 (67%) 5 (50%) 
0.373 

No 7 (33%) 5 (50%) 

Q7. What are/were the trick/s that you used to alleviate these movements? 

Free text; varied responses. Most common 
sensory trick – chewing or placing objects in 

mouth 
19 5 out of 14 2 out of 5 N/A 

Q8. Before receiving treatment for these movements, did/do the involuntary movements affect 
your ability to perform daily functions? ^ 

Yes 
31 

15 (71%) 8 (80%) 
0.610 

No 6 (29%) 2 (20%) 

Q9. What functions did/does it affect? (check all that apply)  

Eating 

31 

12 6 

N/A 

Talking 11 5 

Swallowing 4 3 

Sleeping 6 3 

Other 5 1 

Q10. When the involuntary movements started, did you have any muscle tension or tiredness, 
or fatigue associated with your involuntary movements? ^ 

Yes 
31 

15 (71%) 9 (90%) 
0.248 

No 6 (29%) 1 (10%) 

Q11. When the involuntary movements started, did you have any pain associated with your 
involuntary movements? ^ 

Yes 
31 

10 (48%) 6 (60%) 
0.519 

No 11 (52%) 4 (40%) 
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Q12. What was the association between your pain and involuntary movements, when you 
started noticing involuntary movements? ^ 

Pain preceded your involuntary movements 

16 

1 (10%) 0 

0.362 

Involuntary movements preceded pain 3 (30%) 3 (50%) 

Both started around the same time 6 (60%) 2 (20%) 

There was no association between pain and 
involuntary movements 

0 1 (10%) 

Q13. In the 30 days when the pain started, how long did any pain last in your jaw or 
temple area on either side?  

From very brief to more than a week but it 
did stop 16 

3 0 See table 
7 

Pain was always present 7 6 

Q14. In the 30 days when the pain started, have you had pain or stiffness in your jaw on 
awakening? 

Yes 
16 

9 3 See table 
7 No 1 3 

Q15. In the 30 days when the pain started, did the following activities CHANGE any pain 
(that is, make it better or make it worse) in your jaw or temple area on either side? 

  MD group OFP group  

  Yes No Yes No  

Chewing hard or tough food 

16 

5 5 5 1 

See table 
7 

Opening your mouth or moving your jaw 
forward or to the side 

7 3 3 3 

Jaw habits such as holding teeth together, 
clenching, grinding or chewing gum 

6 4 5 1 

Other jaw activities such as talking, kissing 
or yawning 

4 6 3 3 

Q16. When the involuntary movements started, what bothered you the most? (select one) ^ 

Involuntary movements 16 7 (70%) 3 (50%) 0.424 
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Jaw pain 3 (30%) 3 (50%) 

Q17.When the involuntary movements started, what made you seek health care for the first 
time? (select one) ^ 

Involuntary movements 
16 

8 (80%) 3 (50%) 
0.210 

Jaw pain 2 (20%) 3 (50%) 

* Mann-Whitney U test; ^ Chi-Square test 
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Table 5. Clinical Care  
 

Survey questions N MD group OFP group p-value 

Q18.What types of health care providers have you sought care with for your involuntary 
movements? (check all that apply) 

Primary care physician 

 

 

31 

 

19 5 

 

 

N/A 

Emergency care or urgent care 3 6 

Neurologist, general 15 6 

Neurologist, movement disorder specialist 19 5 

Dentist, general 9 6 

Dentist, orofacial pain specialist 6 7 

Psychologist 6 7 

Physical therapist 9 5 

Chiropractor 6 0 

Other 6 2 

Q19.How many providers have you seen in total for this problem? * 

 31 7.7 4.9 0.231 

Q20.What treatment/s did you receive for your involuntary movements? 
(check all that apply) 

Medication/s 

31 

12 4 

N/A 

Botulinum toxin injection/s 17 7 

Physical therapy 7 4 

Chiropractic care 4 1 

Self-care or homecare recommendations or 
behavior modification instructions 8 4 

Mouth guard/oral appliance 6 7 

Surgery 4 3 
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Talk therapy or counseling 5 2 

Acupuncture 6 2 

Other 4 1 

Q21.Which treatment provided you the most relief with the involuntary movements? ^ 

Medication/s 

 

 

 

 

31 

5 0 

 

 

 

 

0.350 

Botulinum toxin injection/s 10 4 

Physical therapy 0 1 

Chiropractic care 0 0 

Self-care or homecare recommendations or 
behavior modification instructions 

0 0 

Mouth guard/oral appliance 1 1 

Surgery 2 2 

Talk therapy or counseling 0 0 

Acupuncture 0 0 

Other 

 
3 2 

Q22.Are you still receiving treatment under the care of a health provider? ^ 

Yes 
31 

16 (76%) 7 (70%) 
0.713 

No 5 (24%) 3 (30%) 

Q23.Why have you discontinued the treatment? ^ 

Complete relief of symptoms 

8 

1 0 

0.688 

Treatment not effective 3 2 

Side effects from treatment 0 0 

Financially unaffordable 0 0 

Other 1 1 

* Mann-Whitney U test; ^ Chi-Square test 
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Table 6. Symptoms after getting treatment (Global rating of change scale, 
TMD screener at the time of response to questionnaire)  

 

Survey questions N MD group OFP group p-value 

Q24.With respect to your involuntary movements, how would you describe yourself now 
(after the treatment) compared to when your symptoms started? ^ 

Worse (-5 to -1) 

31 

3 0 

0.087 Unchanged (0) 1 3 

Recovered (1 to 5) 17 7 

Q25. With respect to your jaw pain, how would you describe yourself now (after the 
treatment) compared to when your symptoms started? ^ 

Worse (-5 to -1) 

31 

3 0 

0.338 Unchanged (0) 6 2 

Recovered (1 to 5) 12 8 

Q26. In the last 30 days, on average, how long did any pain last in your jaw or temple area on 
either side? 

From very brief to more than a week but it 
does stop 

31 

4 3 

See table 8 
No pain 11 7 

Pain is always present 6 0 

Q27. In the last 30 days, have you had pain or stiffness in your jaw on awakening? 

Yes 
31 

10 3 
See table 8 

No 11 7 

Q28. In the last 30 days, did the following activities CHANGE any pain (that is, make it 
better or make it worse) in your jaw or temple area on either side?  

  MD group OFP group  

 
31 

Yes No Yes No 
See table 8 

Chewing hard or tough food 7 14 4 6 
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Opening your mouth or moving your jaw 
forward or to the side 

7 14 2 8 

Jaw habits such as holding teeth together, 
clenching, grinding or chewing gum 

7 14 3 7 

Other jaw activities such as talking, kissing 
or yawning 

7 14 2 8 

^ Chi-Square test 
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Table 7. TMD screener 1 (participants who experienced jaw pain at the 
onset of involuntary movements)  

 

TMD screener MD group OFP group p-value ^ 

Positive (3 or >3) 9 (90%) 5 (83%)  

0.696 Negative (<3) 1(1%) 1 (17%) 

Missing data 11 4  

^ Chi-Square test 
 

 

 

Table 8. TMD screener 2 (all participants with involuntary movements at 
the time of response to questionnaire)  

 

TMD screener MD group (21 
participants) 

OFP group (10 
participants) p-value ^ 

Positive (3 or >3) 9 (43%) 4 (40%) 
0.880 

Negative (<3) 12 (57%) 6 (60%) 

Missing data 0 0  

^ Chi-Square test 
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Table 9A. TMD related questions  

 

Survey questions N MD group OFP group p-value 

Q29. In the last 30 days, ON AVERAGE how would you rate your jaw or temple pain? * 

That is, your usual pain at times you were in pain. 

 31 25 20 0.845 

Q30. In the last 30 days, how many days have you had jaw or temple pain? * 

 31 12.5 days 1.5 days 0.185 

Q31. Is there a time in the day that your jaw or temple pain typically starts or its worse? 

Upon awakening 

31 

9 2 

N/A 

In morning 8 1 

In afternoon 4 1 

In evening 6 4 

No pattern 5 3 

* Mann-Whitney U test 
 

 

Table 9B. Global score of Jaw Functional Limitation Scale  
 

Group N Mean SD SE p-value * 

MD 19 1.839  1.610  0.369 
0.811 

OFP 8 1.594  1.599  0.565  

* Mann-Whitney U test 
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Table 9C. Oral Behavioral Checklist  

 

Group N OBC score 
0 to 10 

OBC score 
11 to 20 

OBC score 
21 to 30 

p-value ^ 

MD 21 14  7  0 
0.445 

OFP 10 8  2 0  

^ Chi-Square test 
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