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Aims: To document National Dental Practice-Based Research Network
(PBRN) practitioner treatment recommendations for patients with painful
temporomandibular disorders (TMDs) and to identify practitioner/practice- and
patient-related factors contributing to treatment recommendations made at the
initial clinical visit. Methods: This prospective single-sample cohort study formed
groups based on treatment recommendations made by 185 dental practitioners
who treated 1,901 patients with painful TMDs. At the baseline visit, which this
article describes, practitioners provided patients with their diagnoses and a
treatment plan and then completed a comprehensive questionnaire. Results:
Self-care, an intraoral appliance, medication, and practitioner-recommended
jaw exercises were the most frequently recommended treatments. Practitioners
recommended multiple treatments to most patients. TMD signs, symptoms, and
diagnoses were primary considerations in treatment planning, butthe practitioner’s
expectations for improvement were only significant for intraoral appliances and
self-care. Female practitioners and those with expertise in TMDs more frequently
recommended patient-directed and multidisciplinary treatments compared to
their counterparts. Conclusions: Practitioners used a wide range of treatments
for patients with few consistent patterns. The propensity to use TMD signs,
symptoms, and diagnoses when making treatment recommendations suggests
a tendency to conceptualize patients using the biomedical model. Infrequent
referral to nondental providers suggests a lack of availability of these providers, a
misunderstanding of the complexity of TMDs, and/or discomfort with assessment
of psychosocial factors. Implications include the need for comprehensive training
in the assessment and management of TMD patients during dental school and
participation in TMD continuing education courses following evidence-based
guidelines. Int J Oral Facial Pain Headache 2023;37:191-202. doi: 10.11607/
ofph.3263

Keywords: temporomandibular disorders, National Dental Practice-Based
Research Network, intraoral appliance, self-care, treatment recommendations

musculoskeletal and neuromuscular conditions characterized by
pain in the masticatory muscles and temporomandibular joints
(TMJs), headache, limitations in mandibular movement, and joint sounds
while opening or closing.! In a prospective cohort study, the incidence
of first onset of pain-related TMDs was approximately 4% per year, with
an increased onset among women.? Over time, pain-related TMDs can
have a substantial negative impact on daily life, particularly in the areas
of psychologic distress, physical disability, and functional limitations.®*
Diagnosis and treatment of TMDs are within the purview of den-
tistry, with most patients first consulting a general dental practitioner.®
TMD treatment options include intraoral appliances, behavioral modifi-
cation, jaw exercises, psychologic counselling, and pharmacologic treat-
ments as first-choice therapies.'®~8 In a National Dental Practice-Based
Research Network survey, Velly et al® reported that dental practitioners
treated an average of three TMD patients per month. These practitioners
often used more than one treatment, and the most common combination
was self-care and intraoral appliances.

Temporomandibular disorders (TMDs) are commonly occurring
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Factors associated with treatment selection can
be categorized as practitioner/practice-related and
patient-related factors. The belief that pain medication
will be successful when treating pain is associated
with increased use among both nurses® and physi-
cians.'® Female health care providers show greater
attention to preventive aspects of patient care and of-
ten make more conservative treatment recommenda-
tions than their male counterparts.''? Results from the
Network study® indicate that practitioner perceptions
of patient acceptability, anticipated compliance, cost,
and sideeffects are factors associated with different
TMD treatments.

Objectives of this Network prospective single-
sample cohort study were to identify factors con-
tributing to TMD treatment recommendations and
to describe observed changes in pain intensity and
jaw function at 1-, 3-, and 6-month follow-ups. In this
report, we identify practitioner/practice- and patient-
related factors contributing to dental practitioner
treatment recommendations at the initial clinical visit.

Materials and Methods

Overview

This manuscript reports baseline data from a 6-month
prospective cohort study collected in the offices
of dental practitioners who were members of the
Network. The Network is composed of six regions
spanning the USA."®*Each Network IRB reviewed and
approved the study protocol. A detailed overview of
the study methods, including a report of practitioner
treatment recommendations, has previously been
published.'

Study Participants and Recruitment
Practitioner enrollment

To participate in the study, practitioners first complet-
ed the study and protocol training. The practitioners
received compensation for their participation.
Patient enrollment

Each practitioner was asked to recruit a target of
11 consecutive eligible consenting patients with a
maximum of 20 patients. All participating patients
provided informed consent. Network practitioners
were instructed to recruit consecutive eligible pa-
tients with acute or chronic painful TMDs aged = 18
years (except in Nebraska, where the consent age
is = 19 years).

Data Collection

Following a diagnosis of painful TMDs,'® practitioners
completed the Initial Doctor Questionnaire, which
included the patient’s chief complaint, TMD diag-
nosis, treatment recommendations, and anticipated
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treatment result and difficulties. This is an observa-
tional study, and, as such, we did not change what
the practitioners were currently doing, including with
regard to diagnosing or treating patients. The specif-
ic treatments recommended were assessed using a
checklist of common treatment options. Other poten-
tial predictors for treatment recommendations were
assessed using a practitioner demographics ques-
tionnaire and descriptors of the practice. Patient so-
ciodemographic factors were also recorded.

Practitioner treatment recommendations or refer-
rals have already been reported.' This report exam-
ines the following categories of treatment modalities:
(7) intraoral appliance, (2) pain medications, (3) self-
care, (4) practitioner-recommended jaw exercises,
and (5) referral to providers for physical/biomedical
treatment, occlusal stabilization, and psychologic
counseling.

Statistical Models

This single-sample study formed seven prediction
models based on whether the practitioner recom-
mended the following treatments:

An intraoral appliance (Table 1)

One or more medications (Table 2)

Self-care (Table 3)

Practitioner-recommended jaw exercises (Table

3)

Referral to other provider for physical/biomedical

treatments (Table 4)

6. Referral for occlusal stabilization treatment
(Table 4)

7. Referral for psychologic treatment (Table 4)

PO

o

Surgical and other treatment referrals were omit-
ted because of their low frequency.

Once groups were formed based on each of the
above seven treatment variables, the following sets
of variables were tested as predictors of whether the
practitioner made that treatment recommendation:

1. Dental practitioner/practice characteristics
(gender; number of years since graduation;
number of TMD patients seen in the past month;
number of dental patients seen per week;
expertise in TMDs and orofacial pain)

2. Practitioner expectation for outcome (relief from
pain; improvement of jaw function; satisfied
with treatment; treatment easy to follow; how
well the patient understood the treatment
recommendation)

3. Patient-related factors (patient gender, age, and
insurance status; diagnosis of myalgia, ear pain,
or headache related to TMDs; TMJ noise, limited
jaw opening, and/or jaw stiffness or fatigue).
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Table 1 Coefficients for GEEs of Practitioner/Practice- and Patient-Related Factors Predicting

Intraoral Appliance Recommendation

Predictors Category B (SE) OR (95% CI) P*
) Males 0 1 (reference)
Female sex (patient) Females 506 (0.150) 1.66 (1.24, 2.23) <0
No 0 1 (reference)
Insurance coverage for TMD treatment Ves 519 (0.166) 168 (1.21, 2.33) 009
Years since dental school graduation Interval .019 (0.006) 1.02 (1.01, 1.03) <.001
Number of TMD patients seen in the past month Interval 034 (0.007) 1.04 (1.02, 1.05) <.001
In full-time practice Part-time 0 1 (reference)
P Full-time 645 (0.146) 1.91 (1.43,2.54) <.001
) . ) No 0 1 (reference)
Diagnosis of myalgia Yes 369 (0.131) 145 (1.12, 1.87) 005
. . No 0 1 (reference)
Diagnosis of headache related to TMDs Yes 753 (0.127) 212 (166, 2.79) <.001
. ) No 0 1 (reference)
J tiff fat <.001
awstifiness orfatigue Yes 466 (0.134) 1,59 (1.23, 2.07)
Practitioner's expectation for improvement in the Ordinal 184 (0.032) 1.20 (113, 1.28) < 001

patient’s jaw function

*Values are adjusted for variables in the final model.
Using listwise deletion, the final model for an intraoral appliance included 1,772 patients. Explanatory group coded = 1. Model fit: QICC baseline =
1,980.15, QICC final = 1,726.088.

Table 2 Coefficients for GEEs of Practitioner/Practice- and Patient-Related Factors Predicting

Recommendation for Medication(s)

Category B (SE) OR (95% CI) P*
Expertise in TMDs and orofacial pain :(\LOS _1.0240(0.103) o,;ér(e(])cgg?gz)@ <.001
Diagnosis of myofascial pain with referral \'(\‘l;; 0.4380(0.106) 1I;5(r?1fgrg’r11c;)1) <.001
Ear pain e 0.3600(0.1 10) 1.11§((31f irg,nig)s) 001
Jaw stiffness or fatigue \,(\‘e(; 0.404(20'1 14) 1I;(§r(e1f.e2rg’n1c§)7) <.001
How well the patient understood the treat- Ordinal ~0.146 (0.034) 0.86 (0.81,0.93) < 001

ment recommendation

*Values are adjusted for variables in the final model.
Using listwise deletion, the final model for a medication recommendation included 1,829 patients. Model fit: QICC baseline = 2,632.342, QICC final =
2,351.523.

Statistical testing was performed using general- Variables within each block that were significant at
ized estimating equations (GEEs). GEEs as used in P < .01 were carried forward, and those that did not
this study are similar to binary logistic regression and  meet this critical value were removed prior to testing
allow the use of correlated data (SPSS version 26); the subsequent block (ie, Block 1 to Block 2, Block 2
in this report, the data were multiple diagnoses and  to Block 3). Patient gender, age, and insurance status
treatment recommendations made by individual den-  were retained regardless of significance.

tists. Testing for predictors of each treatment recom- The final predictive models for each of the sev-
mendation occurred progressively as follows: en treatment categories were retested including
only the variables that were retained in the final step.

= Block 1: Practitioner/practice-based variables Binary predictor variables were coded as yes = 1 and
and patient demographic and financial variables no = O or as follows: male = 0O, female = 1; part-time

= Block 2: Diagnosis practice = 0, full-time practice = 1. Practitioner expec-
= Block 3: Symptoms tations for outcome (relief from pain, improvement of
= Block 4: Practitioner assessment of expectations  jaw function, satisfied with treatment, treatment easy
for outcome to follow, and understood treatment) were scored on
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Table 3 Coefficients for GEEs of Practitioner/Practice- and Patient-Related Factors Predicting Self-

Care Behaviors and Jaw Exercises

Category B (SE) OR (95% CI) P*
Self-care?

. Male 0 1 (reference)

Female sex (practitioner) Female 1,536 (0.250) 4,64 (2.857.57) .001

Years since dental school graduation Interval 0.021 (0.007) 1.02 (1.01,1.04) .005
. ) ) No 0 1 (reference)

Expertise in TMDs and orofacial pain Yes 0564 (0.206) 176 (117, 2.63) .006

Number of TMD patients seen in the past month Interval -0.023 (0.006) 0.98 (0.97, 0.99) .001

Number of dental patients seen per week Interval 0.015 (0.004) 1.02 (1.01, 1.02 .001

Jaw pain No 0 1 (reference) 004

P Yes 0.755 (0.261) 213 (1.28,3.55) :
Improving patient’s ability to use their jaw Ordinal 0.126 (0.049) 1.13 (1.03,1.25) .009
Jaw exercisesP

. Male 0 1 (reference)

Female sex (practitioner) Female 0,586 (0.104) 1,80 (1.47, 2.20) .001
. : . No 0 1 (reference)

Diagnosis of myalgia Yes 0.593 (0.118) 1.81 (144, 2.28) 001
) ) ) o No 0 1 (reference)

Diagnosis of myofascial pain with referral Yes 0648 (0103) 1.91 (1,56, 2.34) .001
) No 0 1 (reference)

TMJ noises Yes 0.527 (0.106) 1,69 (1.38, 2.09) 001
) No 0 1 (reference)

Ear pain Yes 0.444 (0.112) 1.56 (1.25, 1.94) 001
o ) No 0 1 (reference)

Limited jaw opening Yes 0.433 (0.108) 1.54 (1.25, 1.90) 0

Easy for patient to follow treatment recommen- Ordinal ~0.101 (0.027) 0.90 (0.86, 0.95) 001

dations

*Values are adjusted for variables in the final model.

aUsing listwise deletion, the final model for self-care included 1,691 patients. Model fit: QICC baseline = 1,147.274, QICC final = 981.418.
®Using listwise deletion, the final model for active home exercises included 1,817 patients. Model fit: QICC baseline = 2,648.319, QICC final = 2,316.450.

an 11-point scale anchored with 0 = not at all and
10 = complete relief/improvement or very satisfied/
easy/well as appropriate. To evaluate the fit of the final
model compared to the baseline patient demographic
model, the corrected quasi-likelihood under indepen-
dence model criterion (QICC) for each model was
used.'® A lower value represents an improved model fit
of the final model. The QICC is best used to test the fit
between models rather than as an absolute measure
of fit, as QICC values increase with sample size and
autocorrelation; eg, the similarity of recommendations
within practitioners.'”

The unstandardized regression coefficient (B),
standard error for B (SE), and odds ratio (OR) are
reported. The coefficient B is interpreted similarly to
the B value from ordinary least squares regression
and is adjusted for the other variables in the final
model. For every one-unit increase in the predictor
(for interval variables) or factor (variables coded O or
1), B represents the direction and estimated change
in the outcome. Similarly, the OR is the predicted
change in odds with a unit change in the predictor
variable. When the OR is > 1, increasing values of
the variable correspond to increasing odds of the
treatment being recommended. With an OR of <
1, increasing values of the predictor variable corre-
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spond to decreasing odds. For example, using the
treatment recommendation intraoral appliance and
the predictive factor years since graduation, the
OR of 1.02 would be interpreted to reflect a 2% in-
crease in recommending an appliance per year since
graduation. Thus, a practitioner with 20 years since
graduation would on average be 20% more likely to
have recommended an appliance compared to those
who graduated 10 years ago.

The data were then cleaned and recoded. Sets of
treatment items (intraoral appliance, medications, self-
care, additional treatments) were preceded by a single
statement asking if any of that set of treatments was
not recommended. If the “did not recommend” bubble
was checked, all items in that set were scored as “not
recommended.” If the “did not recommend” bubble
was not checked, items within each set endorsed as
yes were scored as positive, whereas items endorsed
as no or a nonresponse within a set were coded as
“not recommended.” A set of common TMD symptoms
and potential diagnoses were also listed and scored
in a similar manner. Consequently, the study ana-
lyses are based on positive or “yes” responses rather
than positive vs true negative responses. Additionally,
nonresponse was not recoded for items that have or-
dinal Likert-style responses, items that have multiple
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Table 4 Coefficients for GEEs of Practitioner/Practice- and Patient-Related Factors Predicting

Referral to an Allied Health Care Provider for Selected Specialized Treatments

Category B (SE) OR (95% CI) P*
Physical/biomedical treatments®
. Male 0 1 (reference)
Female sex (practitioner) Female 0714 (0.116) 204 (1.63, 2.56) <.001
. : ) No 0 1 (reference)
Expertise in TMDs and orofacial pain Yes 0753 (0.129) 012 (165, 2.73) <.001
Number of TMD patients seen in the past month Interval 0.008 (0.003) 1.01 (1.01, 1.02 .001
Number of dental patients seen per week Interval -0.019 (0.006) 0.98 (0.97,0.99 < .001
) . . No 0 1 (reference)
Diagnosis of TMJ pain Yes 0559 (0.127) 175 (1.36, 2.46) <.001
: : : o No 0 1 (reference)
Diagnosis of myofascial pain with referral Yes 0.855 (0.117) 0.35 (1.88, 2.04 <.001
. . ) No 0 1 (reference) <.001
Diagnosis of headache related to TMD pain Yes 0.424 (0.117) 153 (1.22, 1.99)
L " No 0 1 (reference)
Degenerative joint disease—osteoarthritis Yes 0.447 (0.149) 156 (1.17. 2.09) .003
Easy for patient to follow treatment Ordinal ~0.154 035) 0.86 (0.80, 0.92) < 001
recommendations
Occlusal stabilization treatment®
) ) Part-time 0 1 (reference)
In full-time practice Full-time 1.054 (0.262) 2.87 (1.72, 4.80) <001
Years since dental school graduation Interval 0.029 (0.007) 1.03 (1.02, 1.04) .003
o ) . No 0 1 (reference)
Expertise in TMDs and orofacial pain Yes ~0589 (0.178) 0,55 (0.39, 0.79) <.001
Number of TMD patients seen in the past month Interval -0.35(0.012) 0.97 (0.94, 0.98) .003
) ) ) ) ) . No 0 1 (reference)
Diagnosis of disc displacement with reduction Yes 0.441 (0.147) 155 (1.17. 2.07) <.001
. No 0 1 (reference)
Ear pain Yes 0.556 (0.153) 174 (1.29, 2.54) <001
) . No 0 1 (reference)
Change in occlusion Yes 1.47 (0.157) 4.36 (3.5, 5.86) <.001
Psychologic referral®
. Male 0 1 (reference)
Female sex (practitioner) Female 0942 (0.184) 0,57 (179, 3.68) <.001
Number of TMD patients seen in the past month Interval 0.017 (0.005) 1.02 (1.01, 1.03) .001
Number of dental patients seen per week Interval -0.023 (0.005) 0.98 (0.97, 0.99) <.001
. . . o No 0 1 (reference)
Diagnosis of myofascial pain with referral Yes 0590 (0.191) 1.81 (1.24, 2.62) .002
) . ) No 0 1 (reference)
Diagnosis of headache related to TMD pain Yes 0.662 (0.206) 1.94 (1.29, 2.90) 009
Diagnosis of degenerative joint No 0 1 (reference) < 001
disease—osteoarthritis Yes 0.795 (0.215) 2.21 (1.45, 3.37) '
Easy for patient to follow treatment Ordinal ~0189 (0.042) 0.83 (076, 0.90) < 001

recommendations

*Values are adjusted for variables in the final model.

2Using listwise deletion, the final model for selected physical/biomedical treatments included 1,683 patients. Model fit: QICC baseline = 2,494.985; QICC
final = 1,974.395.

®Using listwise deletion, the final model for selected occlusal stabilization treatments included 1,771 patients. Model fit: QICC baseline = 1,398.458, QICC
final = 1,268.150.

Using listwise deletion, the final model for a psychologic referral included 1,675 patients. Model fit: QICC baseline = 1,078.903, QICC final = 900.311.

response options, demographic characteristics, and
categories that do not correspond to yes/no.

The majority graduated > 15 years ago from dental
school (74%, n = 136), and 78% (n = 145) reported
they worked full-time. Thirty-nine percent (n = 72) re-
ported that one of their areas of expertise was TMDs

RESULTS and orofacial pain, with 24% (n = 44) reporting ad-
vanced training in an orofacial pain residency. Of
Participants the 1,901 patients who participated in the baseline

evaluation, 83% (n = 1,584) were female and 17%
(n = 316) were male. They were predominantly

Of the 185 dental practitioners, 62% (n = 115) were
male and 37% (n = 69) were female (1 did not reply).
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Table 5 Medications for Treatment of TMD Pain
Recommended by Study Practitioners

% (n)
58% (n = 1,094)
44% (n = 828)
16% (n = 305)
14% (n = 268)

One or more medications recommended?
OTC analgesics

Prescription NSAIDS

Muscle relaxant

Other 5% (n = 86)
Tricyclic antidepressants 1% (n = 26)
Prescription narcotics 1% (n = 19)
Prescription cannabinoids <1% (=292

41% (n = 788)
Wording: What over-the-counter or prescription medication(s) did you
recommend?

250 dentists did not respond to any of the medication questions.
These data have been reported in an earlier manuscript.'

No medications recommended

Table 6 Patient-Initiated Care Recommended

by Study Practitioners for Treatment of

TMD Pain

% (n)
One or more self-care activities 89 (1,700)
recommended?
Avoid oral habits (eg, clenching or grind- 75 (1,418)
ing teeth)
Relax your jaw muscles 73 (1,392)
Apply heat orice 71 (1,343)
Eat a soft diet 70 (1,338)
Avoid chewing gum 69 (1,304)
Keep your teeth apart 57 (1,083)
Chew food on both sides 44 (838)
Reduce caffeine intake 27 (507)
Other 10 (189)
One or more jaw exercises recommend- 51 (938)
ed®
Self-massage of the jaw or temple 41 (773)
Jaw exercises 34 (644)

Wording:

Self-care: What self-care did you recommend?

Home jaw exercises: What additional treatment(s) did you recommend for
their jaw or temple pain?

251 practitioners did not respond to any of the self-care questions.

®66 practitioners did not respond to any questions on other treatments.
These data have been reported in an earlier manuscript.'*

non-Hispanic and white (77%, n = 1,465).
Characteristics of the study practitioners and their
patients have already been described in Velly et al."*
Diagnosis and Symptoms

The most frequently reported symptoms were jaw
pain (91%), jaw stiffness or fatigue (74%), TMJ noise
(64%), and headache (63%). The diagnoses given
most often were myalgia (72%), headache related
to TMD pain (51%), disc displacement with reduc-
tion (43%), and myofascial pain with referral (40%).
A comprehensive list of diagnoses and symptoms re-
ported for each patient in this study is available in the
earlier publication.'

200 Volume 37, Number 3, 2023

Treatment Recommendations
Intraoral appliance

Frequency
An intraoral appliance was recommended to 1,434
(75%) patients.'*

Predictors
As shown in Table 1, female patients and those with
TMD insurance coverage were more likely to have
an intraoral appliance recommended than male pa-
tients (P < .001) or those without insurance coverage
(P = .002). Practitioners in full-time practice were
more likely to include an appliance in the treatment
plan than those who reported they were part-time
(P < .001). In addition, a greater number of TMD pa-
tients seen in the past month and a greater number
of years since dental school graduation were associ-
ated with a higher likelihood that the practitioner rec-
ommended an appliance (both P < .001).

Diagnoses associated with recommendation of an
appliance were myalgia (P = .005) and headache relat-
ed to TMD pain (P < .001). Patient symptoms associat-
ed were jaw stiffness or fatigue (P < .001). Practitioners
who recommended an appliance were more likely to
believe that the treatment would improve the patient’s
jaw functioning (P < .001). Practitioner/practice- and
patient-related factors predicting recommendation of
an appliance are presented in Table 1.

Medications

Frequency
One or more medications were recommended
to 1,094 patients (58%; see Table 5). The most
frequently recommended medication was an
over-the-counter (OTC) analgesic (44%).

Predictors
As shown in Table 2, practitioners who reported their
expertise included TMDs and orofacial pain were less
likely to recommend a medication than those who did
not report expertise in this area (P < .001).

The diagnosis of masticatory muscle pain with re-
ferral (P < .001) was associated with having one or
more medications recommended. The patient symp-
toms associated were ear pain (P = .001) and jaw
stiffness or fatigue (P < .001). Practitioners who rec-
ommended a medication were less likely to believe
that the patient understood the treatment recommen-
dations (P < .001).

Self-care and jaw exercises

Frequency
One or more forms of self-care behaviors were rec-
ommended to 89% of patients (n = 1,700; see Table
6). Jaw exercises were also recommended to 51% of
patients (n = 938).

Predictors of self-care
Practitioner/practice- and patient-related factors as
predictors of the recommendation of self-care and jaw
exercises are presented in Table 3. Female practitioners

© 2023 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



were more likely to have recommended one or more
forms of self-care than male practitioners (P < .001).
Practitioners who reported their expertise was in
TMDs and orofacial pain were more likely to rec-
ommend self-care than those who did not report
this expertise (P = .006). In addition, the greater
the number of years since dental school graduation
(P = .005) and the greater the number of overall
dental patients seen per week (P < .001), the high-
er the likelihood that the practitioner recommended
self-care. However, a higher number of TMD patients
seen in the past month was associated with a lower
likelihood of recommending self-care (P < .001).

The only patient symptom associated with hav-
ing self-care recommended was jaw pain (P = .004).
Practitioners who recommended self-care were more
likely to believe that the treatment would improve the
patient’s ability to use their jaw (P = .009).

Predictors of practitioner-recommended jaw
exercises
As shown in Table 3, female practitioners were
more likely to recommend jaw exercises than male
practitioners (P < .001). The diagnoses of myalgia
(P < .001) and masticatory muscle pain with referral
(P <. 001) were associated with a higher likelihood of
having these exercises recommended.

The patient symptoms associated with having a
jaw exercise recommended were TMJ noise, ear pain,
and limited jaw opening (all at P < .001). Practitioners
who recommended exercises as part of the treatment
plan were less likely to believe the treatment recom-
mendations would be easy to follow (P < .001).
Referral to specialized health care providers

Frequency
Practitioners also referred their TMD patients for addi-
tional treatments, including referral for selected physi-
cal/biomedical treatments (40%), occlusal stabilization
treatment (15%), and psychologic counseling (8%).

Predictors of selected physical/biomedical
treatments
Practitioner/practice- and patient-related factors pre-
dicting practitioner recommendations for physical/
biomedical, occlusal adjustment, and psychologic
treatments are presented in Table 6. Practitioners who
were female and those who reported their expertise
was in TMDs and orofacial pain (P = .001) were more
likely to recommend referral for physical/biomedical
treatment than their counterparts (P < .001). A great-
er number of TMD patients seen in the past month
(P < .001) was associated with a higher likelihood of
referral for physical/biomedical treatment. However,
a greater number of overall dental patients seen per
week (P = .001) was associated with a lower likeli-
hood of referral for physical/biomedical treatment.

The diagnoses of TMJ pain (P < .001), myofas-
cial pain with referral (P < .001), headache related to
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TMD pain (P < .001), and degenerative disc disease/
osteoarthritis (P = .003) were associated with the
recommendation for physical/biomedical treatment.
Practitioners who recommended physical/biomedical
treatments were less likely to believe the treatment
recommendations would be easy to follow (P < .001).

Predictors of occlusal stabilization treatments
Practitioners in full-time practice and those who did
not report their expertise was in TMDs and orofacial
pain were more likely to recommend occlusal stabi-
lization treatments than practitioners who reported
they worked part-time or those who did not report
this expertise (both P < .001; see Table 6). In addi-
tion, a greater number of years since dental school
graduation and fewer TMD patients seen each month
were both associated with a higher likelihood that
the practitioner recommended occlusal stabilization
treatments (both P < .003).

The diagnosis of disc displacement with reduction
was associated with referral for occlusal stabilization
treatments (P < .001). The patient symptoms asso-
ciated were ear pain and change in occlusion (both
P < .001).

Predictors of psychologic treatment
Practitioners who were female were more likely to
have recommended a referral for psychologic treat-
ment than male practitioners (P < .001; see Table 6).
In addition, the greater the number of TMD patients
seen in the past month and the fewer the number of
overall dental patients seen per week, the greater the
likelihood of a referral for psychologic treatment (both
at P < .001).

The diagnoses of myofascial pain with refer-
ral (P = .002), headache related to TMD pain
(P = .002), and degenerative joint disease/osteoar-
thritis (P < .001) were associated with referral for psy-
chologic treatment. Practitioners who recommended
psychologic treatment as part of the treatment plan
were unlikely to believe that the treatment plan would
be easy to follow (P < .001).

DISCUSSION

This study found that dental practitioners often rec-
ommended multiple treatments and usually provided
several TMD diagnoses for each patient. Practitioners
generally used a triad of recommendations that con-
sisted of self-care, medications, and intraoral ap-
pliances. They primarily focused on TMD signs and
symptoms when making treatment recommendations.

Intraoral Appliances

One of the most common treatment options for in-
dividuals experiencing pain-related TMDs are re-
movable intraoral appliances."'®2% In this Network
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sample, the recommendation rate for an appliance
was 75%.'* Female patients were more likely to have
been recommended an appliance than male patients.
Although women are known to be at increased risk
for experiencing pain-related TMDs,?' we are un-
able to find studies that examined sex differences
for treatments recommended. To examine this ap-
parent bias, post hoc analysis showed no sex differ-
ences in specific diagnoses or symptoms that were
significantly associated with an appliance recom-
mendation. However, the subset of female patients
received a greater number of overall diagnoses and
had more identified symptoms than their male coun-
terparts. There were also no sex differences in prac-
titioner expectations for outcome among patients
who were recommended an appliance. In addition,
insurance coverage was associated with the recom-
mendation for an appliance. This association may be
explained by the cost of appliances, as they can be
expensive.?223

An appliance was the most frequently recommend-
ed single treatment, especially among practitioners
with a greater number of years since dental school
graduation. This may be a function of younger practi-
tioners who often choose to refer complicated cases
to more experienced colleagues.?® Reviews have re-
ported evidence for the short-term effectiveness of an
appliance in reducing pain-related TMDs, particularly
that of muscular origin,'®'® although many studies lack
strong experimental designs.?® This is supported by
supplementary analysis of the 87% of patients recom-
mended an appliance, which revealed that the primary
goal of this recommendation was muscle relaxation,
followed by unloading the joint and pain relief (87%,
67%, and 55%, respectively). Correcting malocclu-
sion was reported for only 18% of patients. The high
use of appliances with limited evidence of effective-
ness could be partially explained by alignment with the
practitioner’s training and skills, the desire to provide
an active treatment that could benefit the patient, or
because providing an appliance can be profitable.

Medication

Pharmacotherapy is typically used to target somatic
symptoms associated with pain-related TMDs such
as inflammatory diseases, chronic pain, arthralgias,
or myalgias.?®2” In the current study, recommenda-
tion of a medication was most common with muscle
pain disorders. OTC analgesics were the most com-
mon and often the only medication recommended.
Prescription NSAIDs were the next most common
prescribed medication, although our study did not
identify the type of prescription NSAIDs recommend-
ed. Narcotic prescriptions were seldom provided.
Reporting TMDs and orofacial pain as an area of
expertise was associated with not recommending a
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medication, despite these practitioners treating more
complex cases (ie, patients with a greater number of
TMD diagnoses and symptoms). This suggests that
providers with expertise in TMDs may have preferred
other treatment modalities over medications. A pre-
vious meta-analysis suggested mixed results for use
of pharmacologic treatment for pain-related TMDs.?®

Patient-Initiated Care

Self-management of TMD symptoms consists of a
wide range of different self-care treatments and ex-
ercises.?® Many of the self-care recommendations
are meant to increase cognitive awareness of oral
parafunctional behaviors.?” Others involve adaptation
at meals and/or target pain.®®3' We found that these
simple noninvasive behavioral strategies were recom-
mended to nearly every patient, and typically three to
five were recommended at a time. Avoiding behav-
iors that involved clenching and grinding of the teeth
were most often suggested, as well as relaxing the
jaw muscles. Female practitioners were more than
three times as likely to recommend self-management
strategies as male practitioners, consistent with the
conservative approach taken for other preventive and
conservative treatment strategies.'?

Just over half the patients were recommended at
least one jaw exercise, and more often than not, mul-
tiple exercises were recommended together. Although
we asked about exercises recommended by the treat-
ing practitioner, they could be part of a subsequent
treatment plan provided by a physical therapist or
massage therapist for patients to do on their own.

Several studies have examined the effectiveness
of a wide range of self-management and exercise pro-
grams, often in comparison with other treatments.32:33
For example, one study found that jaw exercises had
positive outcomes for pain and joint sounds that were
similar to patients receiving an intraoral appliance.®*
Santiago and Raphael?® found that patients with myo-
fascial TMDs reported improvement was the highest
with self-management activities, suggesting that self-
care measures should be part of treatment plans for
this set of patients.

Recommendation for Additional Treatment
Over 80% of the pain-related TMD patients were rec-
ommended one or more of the specialized treatments.
We divided these into three categories: physical/bio-
medical, occlusal, and psychologic counseling.
Physical/biomedical treatment referrals

Of the physical/biomedical treatment referrals, the
most common was physical therapy, followed by
massage therapy. Physical therapy focuses on re-
duction of pain and improvement in jaw function.
Physical therapy is effective in reducing pain-re-
lated TMDs®5%7 and may work best as part of a
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multidisciplinary program.® Massage therapy may ad-
dress myofascial pain that results from clenching of
the teeth and stress, while reestablishing the proper
flexibility and muscular length may also relieve pain.®®
Massage therapy has also shown positive out-
comes.?%4 Chiropractic care*'~*% and trigger point
injections** were seldom included in the treatment
plan. For this set of referrals, female practitioners
and those with expertise in TMDs were more likely to
refer to allied health care providers. Given the appar-
ent effectiveness of physical and massage therapy,
the low referral rate suggests underutilization.
Occlusal stabilization treatment

Occlusal stabilization treatments were recommend-
ed to 15% of the patients and included occlusal ad-
justments, orthodontics, restorative treatment, and
full-mouth reconstruction. Network practitioners may
have intended to perform these procedures or refer
to a more specialized practitioner. The frequency of
occlusal adjustments reported in this study is con-
siderably lower than the 64% reported in an earlier
survey of dental practitioners for the treatment of
TMDs.® A concern has been raised about the cause-
and-effect relationship whereby occlusal changes
are often secondary to TMDs.®*% There is little evi-
dence that occlusal treatment results in positive long-
term outcomes.*4® Of the diagnoses and symptoms,
the patient reporting a change in occlusion was the
strongest predictor of the likelihood of recommenda-
tion of this treatment, suggesting that this treatment
may have been warranted as a secondary treatment if
this finding did not resolve with nonocclusive primary
treatment. Full-time practitioners were more likely to
recommend both appliances and irreversible occlu-
sal treatments compared to part-time practitioners.
Our data do not allow us to determine if the appliance
was used to test for occlusal factors in the etiology
of TMDs. Nevertheless, full-time practitioners recom-
mended both an appliance and occlusal treatments
to 15% of patients, compared to only 4% for part-
timers. What we can say is that full-time practitioners
treated fewer TMD patients and were less likely to
report expertise in TMDs but see a greater overall
number of dental patients in their practice.
Psychologic counseling

It is commonly acknowledged that psychologic
factors, including stress and anxiety, play a role in
the development and maintenance of TMDs.3447
Consequently, therapies involving relaxation, stress
management through cognitive behavioral therapy,
and education can be helpful.#® Biobehavioral treat-
ments can increase pain control, improve negative
affectivity associated with TMDs, and may also tar-
get maladaptive oral behaviors.*® In this sample, we
found that referral for psychologic treatment was in-
frequent. The lack of consideration of psychosocial
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aspects of TMDs has been reported as a common
barrier in management of pain-related TMDs.?° It is
possible that psychosocial factors are not sufficiently
recognized by practitioners as a risk for onset and
progression of TMDs, particularly complex cases® or
when there is a lack of access to a pain psychologist
who can help the patient understand and address this
relationship. Also, practitioners may not be comfort-
able assessing psychosocial factors. Female practi-
tioners were more than twice as likely to recommend
psychologic treatments compared to male practi-
tioners. Degenerative joint disease/osteoarthritis and
joint pain were associated with increased likelihood
of referral for treatment, suggesting that practitioners
perceive that learning these skills will better equip the
patient to manage a chronic joint condition.

Practitioner Expectations of Patient Outcomes
Practitioner expectations were not strong factors in
predicting treatment choices, although there were
exceptions. Several earlier studies have suggested
that health care providers are poor judges of patient
viewpoints.®'®2 The recommendations for an intra-
oral appliance or self-care were positively associat-
ed with expectations for improvement in jaw function,
and these treatments were the most often recom-
mended. Conversely, practitioners expected patients
to have difficulty with the treatment plan when they
referred them for physical/biomedical or psychologic
counseling. Practitioners were potentially concerned
about compliance with more complicated treatment
plans. This suggests that practitioners should pro-
vide their patients with rationale for these referrals to
improve compliance.

Conclusions

Practitioners primarily considered TMD signs, symp-
toms, and diagnoses when making treatment recom-
mendations, suggesting a focus on the biomedical
model. One challenge with TMD pain is determin-
ing which factors have prognostic significance and
aligning these factors with appropriate treatment
recommendations. Consistent with the complexity
of TMDs, the biopsychosocial model advances our
understanding of pain-related TMDs.*¢ Practitioners
with expertise in TMDs and those who treat great-
er numbers of TMD patients were most likely to re-
fer patients for specialized treatment. This supports
advanced training within residency programs or
evidence-based TMD continuing education sem-
inars to teach practitioners about the complexity
and multicausality typical of TMDs.*85%%% Female
practitioners and practitioners treating more pain-
related TMD patients are more likely to develop
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referral relationships with providers in other disci-
plines. Results from this study suggest both groups
prefer patient-directed, multidisciplinary treatment
recommendations.

A limitation of this study is that the analyses are
based on positive or “yes” responses vs not positive
or “not yes” responses rather than on positive vs true
negative responses, as this could cause misclassifi-
cation. In addition, the results may not generalize to
non-Network dental practitioners. Although we had
a large sample of patients and practitioners across
all regions of the Network, selection bias is likely to
have occurred with practitioners who chose to enroll
in this study, as well as from the patient’s choice of
dental practitioner and practice setting. Multiple other
variables may be important predictors of treatment de-
cision for TMDs that were not included in our analysis
and would have improved the fit of our models.

Overall, TMD patients can be challenging to treat,
and the need for additional training in dental schools
has long been recognized.?*%® However, dental prac-
titioners receive limited training in TMD diagnosis and
management in dental school.?>* Treatment concepts
are changing from dental-based biomedical causes to
the complexities of the biopsychosocial model. More
than ever, evidence-based training in dental schools
is needed to teach students how to assess and treat
patients with simple presentations and when to refer
complex patients to a specialist for other services.®5:%7
In addition, it is suggested that practitioners consider
continuing education courses on TMDs and orofacial
pain that include seminars that present the biopsycho-
social perspective.

HIGHLIGHTS

= Practitioners primarily used a triad of recom-
mendations that consisted of medications, an
intraoral appliance, and patient self-management.

= TMD signs and symptoms were strong predictors
of the treatment plan recommended, whereas
the practitioner’s expectations for improvement
were only significant for self-care and an intraoral
appliance.

ACKNOWLEDGMENTS

This study was funded by grants U19-DE-22516 and U19-
DE-28717 from the National Institutes of Health. Opinions and
assertions contained herein are those of the authors and are
not to be construed as necessarily representing the views of
the respective organizations or the National Institutes of Health.
A site devoted to details about the nation’s network is locat-
ed at http://NationalDentalPBRN.org. We are very grateful to
the Network’s Regional Node Coordinators and other network

204 \Volume 37, Number 3, 2023

staff (Midwest Region: Tracy Shea, RDH, BSDH, and Heather
Weidner, RDH, BSDH; Western Region: Stephanie Hodge, MA,
and Lisa Waiwaiole, MS; Northeast Region: Rita Cacciato, RDH,
MS, and Vi Luong, MS; South Atlantic Region: Danny Johnson,
Brenda Thacker, RDH, CCRP, and Deborah McEdward, RDH,
BS, CCRP; South Central Region: Shermetria Massingale, MPH,
CHES, and Ellen Sowell, BA; Southwest Region: Stephanie
Reyes, BA, and Meredith Buchberg, MPH; Network Program
Manager Andrea Mathews, BS, RDH, and Program Coordinator
Yolanda Jones, along with network practitioners and their dedi-
cated staff who conducted the study). The authors report no con-
flicts of interest.

All authors took part in designing the study, and all authors read,
provided edits for, and approved the final manuscript. J.R.: sta-
tistical analysis, drafting of the manuscript; B.R.: drafting of the
manuscript.

REFERENCES

1. National Academies of Sciences, Engineering, and Medicine;
Health and Medicine Division; Board on Health Care
Services; Board on Health Sciences Policy; Committee on
Temporomandibular Disorders: From Research Discoveries to
Clinical Treatment. Temporomandibular disorders: Priorities for
research and care. National Academies Press (US); 12 March
2020. PMID: 32200600.

2. Slade GD, Bair E, Greenspan JD, et al. Signs and symptoms
of first-onset TMD and sociodemographic predictors of its
development: The OPPERA prospective cohort study. J Pain
2013;14:T75-T90.

3. Fillingim RB, Ohrbach R, Greenspan JD, et al. Potential psy-
chosocial risk factors for chronic TMD: Descriptive data and
empirically identified domains from the OPPERA case-control
study. J Pain 2011;12:T46-T60.

4. Ohrbach R. Disability assessment in temporomandibular dis-
orders and masticatory system rehabilitation. J Oral Rehabil
2010;37:452-480.

5. Velly AM, Schiffman EL, Rindal DB, et al. The feasibility of a
clinical trial of pain related to temporomandibular muscle and
joint disorders: The results of a survey from the collaboration
on networked dental and oral research dental practice-based
research networks. J Am Dent Assoc 2013;144:e1-e10.

6. Garrigos-Pedron M, Elizagaray-Garcia |, Dominguez-
Gordillo AA, Del-Castillo-Pardo-de-Vera JL, Gil-Martinez
A. Temporomandibular disorders: Improving outcomes
using a multidisciplinary approach. J Multidiscip Healthc
2019;12:733-747.

7. List T, Axelsson S. Management of TMD: Evidence from
systematic reviews and meta-analyses. J Oral Rehabil
2010;37:430-451.

8. Al-Moraissi EA, Conti PCR, Alyahya A, Alkebsi K, Elsharkawy
A, Christidis N. The hierarchy of different treatments for myog-
enous temporomandibular disorders: A systematic review
and network meta-analysis of randomized clinical trials. Oral
Maxillofac Surg 2022;26:519-533

9. Clarke EB, French B, Bilodeau ML, Capasso VC, Edwards A,
Empoliti J. Pain management knowledge, attitudes and clinical
practice: the impact of nurses’ characteristics and education. J
Pain Symptom Manage 1996;11:18-31.

10. Greene CS, Menchel HF. The use of oral appliances in the man-
agement of temporomandibular disorders. Oral Maxillofac Surg
Clin North Am 2018;30:265-277.

11. Thomas RK. The feminization of American medicine. Mkt HIth
Svcs 2000;20:13-18.

© 2023 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



12.

13.

14.

15.

16.

18.

19.

20.

21.

22.

283.

24.

25.

26.

27.

28.

20.

Riley JL 3rd, Gordan VV, Rouisse KM, McClelland J, Gilbert
GH, Dental Practice-Based Research Network Collaborative
Group. Differences in male and female dentists’ practice
patterns regarding diagnosis and treatment of dental caries:
Findings from the Dental Practice-Based Research Network. J
Am Dent Assoc 2011;142:429-440.

Gilbert GH, Fellows JL, Allareddy V, et al. Structure, function,
and productivity from the national dental practice-based re-
search network. J Clin Transl| Sci 2022;6:e87.

Velly AM, Anderson GC, Look JO, et al. Management of painful
temporomandibular disorders: Methods and overview of the
national dental practice-based research network prospective
cohort study. J Am Dent Assoc 2022;153:144-157.
Schiffman E, Ohrbach R, Truelove E, et al. Diagnostic Criteria
for Temporomandibular Disorders (DC/TMD) for clinical and
research applications: Recommendations of the International
RDC/TMD Consortium Network and Orofacial Pain Special
Interest Group. J Oral Facial Pain Headache 2014;28:6-27.
Costa YM, Porporatti AL, Stuginski-Barbosa J, Bonjardim
LR, Conti PCR. Additional effect of occlusal splints on the
improvement of psychological aspects in temporomandibular
disorder subjects: A randomized controlled trial. Arch Oral Biol
2015;60:738-744.

Hardin JW, Hilbe JM. Generalized Estimating Equations.
Chapman and Hall/CRC, 2003.

Onder H. Comparative study of generalized estimating equa-
tions and logistic regressions on different sample sizes and
correlation levels. Communication in Statistics—Simulation and
Computation 2016;45:3528-3655.

Pficer JK, Dodic S, Lazic V, Trajkovic G, Milic N, Milicic B.
Occlusal stabilization splint for patients with temporomandib-
ular disorders: Meta-analysis of short and long term effects.
PLoS One 2017;12:¢0171296.

Zhang C, Wu JY, Deng DL, et al. Efficacy of splint therapy for
the management of temporomandibular disorders: A meta-
analysis. Oncotarget 2016;7:84043-84053.

Bueno CH, Pereira DD, Pattussi MP, Grossi PK, Grossi ML.
Gender differences in temporomandibular disorders in adult
populational studies: A systematic review and meta-analysis. J
Oral Rehabil 2018;45:720-729.

Pierce CJ, Weyant RJ, Block HM, Nemir DC. Dental
splint prescription patterns: A survey. J Am Dent Assoc
1995;126:248-254.

Santiago V, Raphael KG. Perceived helpfulness of treatments
for myofascial TMD as a function of comorbid widespread pain.
Clin Oral Investig 2019;23:2929-2939.

Reissmann DR, Behn A, Schierz O, List T, Heydecke G. Impact
of dentists’ years since graduation on management of temporo-
mandibular disorders. Clin Oral Investig 2015;19:2327-2336.
Riley P, Glenny AM, Worthington HV, et al. Oral splints for tem-
poromandibular disorder or bruxism: A systematic review. Br
Dent J 2020;228:191-197.

Ouanounou A, Goldberg M, Haas DA. Pharmacotherapy in
temporomandibular disorders: A review. J Can Dent Assoc
2017;83:h7.

Wieckiewicz M, Boening K, Wiland P, Shiau YY, Paradowska-
Stolarz A. Reported concepts for the treatment modalities and
pain management of temporomandibular disorders. J Headache
Pain 2015;16:106.

Mujakperuo HR, Watson M, Morrison R, Macfarlane TV.
Pharmacological interventions for pain in patients with tem-
poromandibular disorders. Cochrane Database Syst Rev
2010;10:CD004715.

Durham J, Al-Baghdadi M, Baad-Hansen L, et al. Self-
management programmes in temporomandibular disorders:
Results from an international delphi process. J Oral Rehabil
2016;43:929-936.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

Riley et al

Hatayama T, Kitamura S, Tamura C, Nagano M, Ohnuki K.
The facial massage reduced anxiety and negative mood sta-
tus, and increased sympathetic nervous activity. Biomed Res
2008;29:317-320.

Tabrizi R, Karagah T, Aliabadi E, Hoseini SA. Does gum chew-
ing increase the prevalence of temporomandibular disorders
in individuals with gum chewing habits? J Craniofac Surg
2014;25:1818-1821.

Herman CR, Schiffman EL, Look JO, Rindal DB. The effec-
tiveness of adding pharmacologic treatment with clonazepam
or cyclobenzaprine to patient education and self-care for the
treatment of jaw pain upon awakening: A randomized clinical
trial. J Orofac Pain 2002;16:64-70.

Mulet M, Decker KL, Look JO, Lenton PA, Schiffman EL. A ran-
domized clinical trial assessing the efficacy of adding 6 x 6 ex-
ercises to self-care for the treatment of masticatory myofascial
pain. J Orofac Pain 2007;21:318-328.

Waénman A, Marklund S. Treatment outcome of supervised ex-
ercise, home exercise and bite splint therapy, respectively, in
patients with symptomatic disc displacement with reduction:
A randomized clinical trial. J Oral Rehabil 2020;47:143-149.
Armijo-Olivo S, Pitance L, Singh V, Neto F, Thie N, Michelotti
A. Effectiveness of manual therapy and therapeutic exercise
for temporomandibular disorders: Systematic review and meta-
analysis. Phys Ther 2016;96:9-25.

Callixtre LB, Moreira RF, Franchini GH, Alburquerque-Sendin
F, Oliveira AB. Manual therapy for the management of pain and
limited range of motion in subjects with signs and symptoms
of temporomandibular disorder: A systematic review of ran-
domised controlled trials. J Oral Rehabil 2015;42:847-861.
Pago M, Peleteiro B, Duarte J, Pinho T. The effectiveness of
hysiotherapy in the management of temporomandibular disor-
ders: A systematic review and meta-analysis. J Oral Facial Pain
Headache 2016;30:210-220.

Miernik M, Wieckiewicz M, Paradowska A, Wieckiewicz W.
Massage therapy in myofascial TMD pain management. Adv
Clin Exp Med 2012;21:681-685.

Eisensmith LP. Massage therapy decreases frequency and
intensity of symptoms related to temporomandibular joint syn-
drome in one case study. J Bodywork Movement Therapies
2007;11:223-230.

Pierson MJ. Changes in temporomandibular joint dysfunction
symptoms following massage therapy: A case report. Int J Ther
Massage Bodywork 2011;4:37-47.

Chinappi AS Jr, Getzoff H. The dental-chiropractic cotreatment
of structural disorders of the jaw and temporomandibular joint
dysfunction. J Manipulative Physiol Ther 1995;18:476-481.
DeVocht JW, Goertz CM, Hondras MA, et al. A pilot study
of a chiropractic intervention for management of chronic
myofascial temporomandibular disorder. J Am Dent Assoc
2013;144:1154-1163.

Pavia S, Fischer R, Roy R. Chiropractic treatment of tem-
poromandibular dysfunction: A retrospective case series. J
Chiropractic Med 2015;14:279-284.

Ozkan F, Cakir Ozkan N, Erkorkmaz U. Trigger point injection
therapy in the management of myofascial temporomandibular
pain. Agri 2011;23:119-125.

Manfredini D. Occlusal equilibration for the management of
temporomandibular disorders. Oral Maxillofac Surg Clin North
Am 2018;30:257-264.

Weyant RJ. Questional benefit from occlusal adjustment for
TMD disorders. J Evid Based Dent Pract 2006;6:167—-168.
Fernandez-de-Las-Penas C, Von Piekartz H. Clinical reasoning
for the examination and physical therapy treatment of temporo-
mandibular disorders (TMD): A narrative literature review. J Clin
Med 2020;9:3686.

Journal of Oral & Facial Pain and Headache 205

© 2023 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



Riley et al

48.

49.

50.

51.

52.

Ohrbach R, Durham J. Biopsychosocial aspects of orofacial
pain. In: Farah C, Balasubramaniam R, McCullough M (eds).
Contemporary Oral Medicine. Springer, 2019.

Litt MD, Shafer DM, Kreutzer DL. Brief cognitive-behavioral
treatment for TMD pain: Long-term outcomes and moderators
of treatment. Pain 2010;151:110-116.

Sharma S, Breckons M, Brénnimann Lambelet B, et al.
Challenges in the clinical implementation of a biopsychosocial
model for assessment and management of orofacial pain. J Oral
Rehabil 2020;47:87-100.

Bruera E, Sweeney C, Calder K, Palmer L, Benisch-Tolley S.
Patient preferences versus physician perceptions of treatment
decisions in cancer care. J Clin Oncol 2001;19:2883-2885.
Riley JL 3rd, Gordan VV, Hudak-Boss SE, et al. Concordance
between patient satisfaction and the dentist’s view: Findings
from the national dental practice-based research network. J Am
Dent Assoc 2014;145:355-362.

206 Volume 37, Number 3, 2023

© 2023 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.

53.

54.

55.

56.

57.

Klasser GD, Gremillion HA. Past, present, and future of pred-
octoral dental education in orofacial pain and TMDs: A call for
interprofessional education. J Dent Educ 2023;77:395-400.
Klasser GD, Greene CS. Predoctoral teaching of temporo-
mandibular disorders: A survey of U.S. and Canadian dental
schools. J Am Dent Assoc 2007;138:231-237.

Fricton JR. Development of orofacial pain programs in dental
schools. J Orofac Pain 2002;16:191-197.

Hadlag EM, Khan H, Mubayrik AB, Almuflehi NS, Mawardi H.
Dentists’ knowledge of chronic orofacial pain. Niger J Clin Pract
2019;22:1365-1371.

Costa YM, De Koninck BP, Elsaraj SM, et al. Orofacial pain
education in dentistry: A path to improving patient care and
reducing the population burden of chronic pain. J Dent Educ
2020;85:349-358.





