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Abstract
Background—This survey characterized the strategies used by general dentists to manage
temporomandibular muscle joint disorders (TMJD) pain, and assessed the feasibility of doing a
randomized clinical trial (RCT) of the effectiveness of these strategies.

Methods—Dentists from three Practice-Based Research Networks (PBRNs) specifically,
DPBRN, PEARL, NWPRECEDENT) accepted to participate in this survey.

Results—Out of 862 dentists surveyed, 654 were general dentists who treat TMJD; among these,
80.3 percent stated they would participate in a RCT. Dentists treated an average of three pain-
related TMJD patients per month. Splints (97.6 percent), self-care (85.9 percent) and over-the-
counter or prescribed medications (84.6 percent) were the treatments most frequently used. The
preferred treatments to compare in a RCT were splint therapy (35.8 percent), self-care (27.4
percent) and medications (16.9 percent).

Conclusions—Most general dentists treat TMJD pain, and reversible initial care is typically
provided. Finally, it is feasible to conduct a RCT in the PBRNs to assess the effectiveness of splint
therapy, medications and/or self-care, for the initial management of painful TMJD.

Clinical Implications—There is an opportunity to do a RCT in PBRNs leading to the
development of evidence-based treatment guidelines for the initial treatment of pain-related TMJD
by primary care dentists.
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INTRODUCTION
Temporomandibular muscle and joint disorders (TMJD) (a.k.a temporomandibular disorders
[TMD]) are the second most commonly occurring musculoskeletal pain condition after
chronic low back pain.1 Approximately 5 to 12 percent of the U.S. population are affected
by TMJD, and around half to two-thirds will seek professional care, with an annual cost
estimated at $4 billion dollars.1 General dentists often are the first health care professionals
to diagnose and treat patients with pain-related TMJD.

As appropriate initial therapy for the management of patients with pain, the National
Institute of Dental and Craniofacial Research (NIDCR) TMD 1996 Technology Assessment
Conference Statement supported patient education with self-care, pharmacological pain
control, physical therapy, and splint therapy.2 The Statement also called for randomized
controlled clinical trials (RCTs) to assess the effectiveness of these treatment modalities. To
date, there are no reported RCTs in the United States that compared the effectiveness of
these recommended initial treatments in a primary care setting. In the UK, only one RCT has
been done in a primary care setting to compare a splint to a non-occluding splint.3, 4 In this
study, at 1-year follow-up, 81 percent of all subjects reported good to excellent reduction in
pain with either treatment, and 14 percent were referred to a TMJD specialty clinic. These
findings suggest that the majority of TMJD patients are treated successfully in the primary
care setting by a general dentist.

Although RCTs have been conducted in tertiary care centers, it is not clear how the results
would apply in the primary care setting. This circumstance suggests a compelling need to
conduct a multi-site RCT in the primary care setting with adequate sample size (power) to
establish evidence-based guidelines for the initial management of TMJD pain. In 2005, the
NIDCR established three dental Practice-Based Research Networks (PBRNs): 1) Northwest
Practice-based REsearch Collaborative in Evidence-based DENTistry (Northwest
PRECEDENT), a consortium of practices in the northwest United States;5 2) The Dental
Practice-Based Research Network (DPBRN), a consortium of practices in the United States
and Scandinavia;6 and 3) the Practitioners Engaged in Applied Research and Learning
(PEARL) network. A three-network entity called the Collaboration on Networked Dental
and Oral Research (CONDOR) was also created. The intent of these PBRNs is to connect
practitioners with experienced clinical investigators to enhance the movement of clinical
research evidence into daily clinical practice. This survey characterized the strategies used
by CONDOR primary care dentists to manage pain-related TMJD, and assessed the
feasibility of doing a RCT of the effectiveness of these strategies.

METHODS
Study design and study population

All primary care dentists in the three PBRNs: DPBRN, PEARL, and PRECEDENT were
invited to participate in this survey. The inclusion criteria were: 1) had participation in at
least one PBRN study previously; and 2) be a dentist practitioner-investigator (i.e., not a
dental hygienist practitioner-investigator). Furthermore, only active general dentist members
who treat TMJD were included in this analysis. An effort was made to ensure that the
number of participating active practices would comprise at least 80 percent of the active
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members. Participation was voluntary. All CONDOR Institutional Review Boards approved
the study protocol. The recruitment at each PBRN is described below.

DPBRN
An invitation letter was mailed to 707 DPBRN practitioner-investigators (P-Is) who met the
eligibility criteria as of the date of first mailing on December 31, 2009. The letter invited
practitioners to log onto a DPBRN Web site created to administer the questionnaire. The site
had been tested for readability, feasibility, and internet browser compatibility by DPBRN
investigators, staff, and at least one P-I in each of DPBRN’s five main regions. Of the 707
practitioners mailed an invitation letter, seven were subsequently determined to be ineligible
because they were no longer in the active practice of dentistry. The DPBRN protocol
allowed for up to three mailings at one-month intervals. Of these 700 P-Is, 504 (72 percent)
completed the questionnaire. A total of 84 P-Is completed a paper version of the
questionnaire instead of the online version. Of the 504 P-Is, 444 (95.7 percent) and 34 (85
percent) were general dentists from DPBRN US and Scandinavia, respectively. From these
dentists, 363 (81.8 percent) and 31 (91.2 percent) dentists treat TMJD pain.

PEARL
practitioner investigator’s (P-I’s) were invited via email to participate in the TMJD study.
The New York University School of Medicine IRB approved the TMJD survey prior to
release. The email explained the nature of the study and included the Code of Federal
Regulations (CFR) compliant components of the informed consent. A statement describing
the process was included in the email that when activated, by a clickable link, indicated
implied consent by the practitioner to participate in the survey through a web-based data
entry system. The web site was open for a total of five months and a total of 130
practitioners responded to the survey. During the time the survey was open to the Network,
emails and occasional telephone calls were utilized to remind the P-I’s of the opportunity to
participate in the survey. There was a 62 percent response rate from the total practitioners of
the PEARL Network. All responses were collected via direct remote data entry to the
EMMES Corporation, the PEARL data coordinating center of Rockville, MD. The
proprietary web-based data entry system of EMMES, Advantage EDC, is fully 21 CFR 11
compliant. Of the responses collected by PEARL, 105 (81 percent) of the respondents
identified themselves as general dentists, 13 (10 percent) were specialists, while 12 (9
percent) did not report their type of practice. From these 105 dentists, 92 (87.6 percent) treat
TMJD pain. Remuneration was provided to each P-I who completed the survey.

Northwest PRECEDENT
All general dentists from the five-state Northwest PRECEDENT region (Idaho, Montana,
Oregon, Washington and Utah, n=198) and Friends of PRECEDENT (general dentists
outside the 5-state region and specialists, n=67) were invited to participate, by means of a
letter or an e-mail containing a brief explanation of the study and instructions about how to
log on to the data-capture Web site. The Web site used to conduct the survey was open from
August 20, 2009 through January 4, 2010, and attempts to increase the response rate by
contacting the dentists via e-mail, letters and telephone calls were made during this period.
Dentists who completed the survey received a monetary token of appreciation. The
institutional review board at the University of Washington, Seattle, approved the study
protocol and survey.Of the 265 dentists invited to participate in the survey, 228 (86 percent)
responded. From these 228 dentists, 168 (73.7 percent) treat TMJD pain.

These dentists were distributed by their regions: Midwest (MW: Minnesota), South (SO),
Scandinavia (Sc), Northeast (NE), and West. MW (n = 37) and Sc (n = 31) dentists were
from DPBRN. SO dentists were from PRECEDENT (n = 4) and from DPBRN (n = 294).
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NE dentists were from PEARL (n = 92) and from DPBRN (n = 2). West included dentists
from PRECEDENT(n = 164) and DPBRN (n = 30).

Data collection
A questionnaire was pre-tested in a survey in 2009 among CONDOR dentists. It quantifies
how often dentists treat patients with TMJD pain; assesses methods used for TMJD
diagnosis; evaluates the treatment modalities of TMJD pain treatment; estimates the
potential number of CONDOR dentists who provide TMJD pain treatments and that would
be interested in participating in a RCT; describes the study group that would be evaluated in
a RCT; and documents the economic and business barriers to participation by these
CONDOR dentists and patients in an eventual RCT. A copy of the full questionnaire is
publicly available at http://www.dentalpbrn.org/users/publications/Supplement.aspx.

Statistical analysis
The questionnaire responses from CONDOR general dentists who treat TMJD pain were
analyzed for demographics, TMJD pain diagnostics protocol, treatments and economic and
business barriers. Multiple choice answers: 1) Never; 2) Sometimes; 3) Half of time; 4)
Usually; and 5) Always, where merged in: 1) Never; 2) Sometimes-Half of time; and 3)
Usually and always. The analyses were stratified by age (< 50 years old, ≥ 50 years old) and
regions: MW, NE, SO, West, and Sc. These analyses were repeated for the subset of dentists
interested in participating in a RCT. Analysis of variance and Chi-square were used to test
statistical differences between dentists relative to age and regions. A P-value less than .05
was considered statistically significant (SAS 9.2, SAS Institute, Cary, N.C.).

RESULTS
Of the 654 general dentists who reported currently treating TMJD, 76.5 percent were male,
85.8 percent were white and their mean age was 50.5 (standard deviation = 10.7) years.
More than 80 percent had practiced dentistry for more than 10 years, 85.2 percent reported
that their practice sees more than 30 patients per month, and 154 (27.9 percent) were in
private solo practices. Statistically significant differences were found on the demographic
characteristics and clinical practice between dentists by region (Table 1).

TMJD diagnostic protocol
Dentists treated an average of three pain-related TMJD patients per month (95 percent
confidence interval [CI], 2.7-3.3) with no significant difference across regions (P = .87) or
dentists’ age (P = .95). The most common symptoms recalled by the dentistwere that their
patients usually or always reported jaw pain (76.0 percent), headache (51.2 percent) and
facial pain (50.8 percent).

To diagnose pain-related TMJD, 93.9 percent dentists used both a history and exam
protocol; the frequency of the specific questions and exam items used are shown in Figure 1.
The diagnostic protocol was not significantly different between dentists’ age (P = .31), but
WEST dentists use the physical exam less frequently (85.6 percent) than dentists from other
regions (96-100 percent).

Treatments provided for pain-related TMJD
The most common treatments were splints (97.6 percent), self-care (85.9 percent) and over-
the-counter or prescription medications (84.6 percent). Other treatments used are described
in Figure 2.
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Splint therapy was the most frequently used treatment in all regions (P = .71). Dentists < 50
years old (100 percent) and dentists > 50 years old (96.6 percent; P = .001) use splints
frequently. Hard acrylic custom stabilization splint was the most commonly used splint (n =
390, 60.1 percent), followed by the soft custom splint (n = 85, 13.3 percent). Soft over-the-
counter mouth guards (n = 16, 2.5 percent), anterior repositioning splint (n = 25, 4.0
percent), and nociceptive trigeminal inhibition splint (n = 48, 7.5 percent) were rarely used.

Dentists frequently use over-the-counter and prescription medications or self-care,
independent of dentists’ age (Pmedication = .07 and Pself-care = .25). Over-the-counter
ibuprofen was the medication most frequently used (Table 2). Figure 3 shows the use of
specific self-care strategies. Significant differences were noted on the use of medications
and self-care between regions (Table 3).

Occlusal adjustment was another option frequently reported for the treatment of pain-related
TMJD (63.6 percent), with dentists ≥ 50 years old (67.1 percent) using it more than dentists
< 50 years old (59.9 percent; P = .06). Significant differences were noted on the use of
medications and self-care between regions (Table 3). Most of these dentists also use splint
(98.8%), self-care (65.0%) or over-the-counter or prescription medications (64.4%).

Responses of dentists willing to participate in a randomized controlled trial
Most of 654 dentists (80.3 percent) treating TMJD were willing to participate in a RCT to
assess the best initial treatment for pain-related TMJD. These dentists were mostly males
and white, although differences were found between those willing to participate (Males =
78.8 percent; White = 87.2 percent) and those who would not (Males = 66.9 percent; P = .
005; White = 79.8 percent; P = .03). No significant differences were found between the age
(P = .88), practice size (P = .97), years of practice (P = .82) or region (P = .19) of those
willing to participate and those who would not.

These 525 dentists preferred to randomly assign patients to different treatments (87.6
percent) than to a placebo (53.9 percent) or to no-treatment (49.9 percent) groups (this sum
is higher than 100 percent because dentists could assign patients to multiple groups). The
preference to assign patients to different treatments (P = .63) or to placebo (P = .09) was not
significantly different across dentists’ age; however, dentists below 50 years old preferred to
assign patients to no treatment (n = 115; 55.6 percent) more often than dentists > 50 years
old (n = 140; 45.9 percent; P = .03). Significant differences were noted between regions
(Table 4).

In addition, a significant difference was noted on the methods of diagnosing TMJD pain
between dentists willing to participate in a RCT and those unwilling (P = .03). The physical
exam is used more often by the willing dentists (95.1 percent) than those unwilling to
participate (89.9 percent).

The majority of the 525 dentists currently use splint therapy (98.1 percent), over-the-counter
medication (86.1 percent) and self-care (87.8 percent) for the treatment of pain-related
TMJD.

Preferred treatments for the initial treatment of painful TMJD were splint therapy (69.5
percent), over-the-counter medication (68.2 percent) and self-care (81.4 percent), followed
by jaw massage (38.9 percent), jaw exercises (36.0 percent), prescription medication (33.9
percent), or no preference (1.4 percent). No significant difference was noted on the preferred
initial treatment across dentists’ age (P > .05). As shown in Table 4, dentists from all regions
frequently preferred splint therapy, other than MW. Self-care or over-the-counter
medications were also preferred treatments in all USA regions, but not in Scandinavia.
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When asked which treatments the 525 dentists would like to compare in a RCT, splint (35.8
percent), self-care (27.4 percent), medications (17.0 percent) and exercises (15.1 percent)
were the most selected. The preferred pairs of treatments out of 21 possible pairs from seven
treatments were: splint and medication (n = 140; 26.7 percent), splint and jaw exercises (n =
99; 18.9 percent); splint and self-care (n = 97; 18.5 percent); and self-care and medication (n
= 59; 11.2 percent). The frequencies of all other combinations were below 8 percent.

When asked why dentists had selected the specific treatments above, they indicated that
splints were the best treatment to reduce pain (Figure 4), but were costly (n = 103; 56.6
percent) and time consuming to implement (n = 26; 14.3 percent). Self-care and medications
were associated with greater patient compliance, preference, and lower costs than splints
(Figure 4). Barriers to the use of self-care were the lack of experience/knowledge (n = 12;
9.0 percent), time consuming (n = 13; 9.8 percent) and short-term efficacy (n = 25; 18.8
percent). The most commonly reported difficulty for prescription medications (n = 18; 36.0
percent) and over-the-counter (n = 8; 24.2 percent) was the short-term efficacy.

DISCUSSION
The results of this survey indicate that the majority of CONDOR general dentists treat
TMJD pain, independent of their region and age. This survey also demonstrates that the
majority of these dentists use a similar diagnostic protocol, including questionnaires and
exams for the diagnosis of TMJD pain, and that the most-used treatments were splints, self-
care and over-the-counter analgesic medications.

The current initial reversible treatments for pain-related TMJD used and preferred by
CONDOR general dentists are consistent with the NIDCR’s TMD Technology Assessment
Conference Statement, which supports patient education with self-care, pharmacological
pain control, physical therapy and splint therapy as appropriate initial therapeutic
interventions for the management of patients with pain.2 The Statement goes on to note that
occlusal therapy is irreversible and should only be used to “… identify and eliminate gross
occlusal discrepancies such as those that may inadvertently occur as a result of restorative
procedures.” Although 63.6 percent of the CONDOR general dentists use occlusal
adjustments for pain-related TMJD, it is not clear if this is primarily used for the NIDCR
indications (i.e., elimination of gross occlusal discrepancies such as may inadvertently occur
as a result of restorative procedures)2 or as an initial treatment for pain-related TMJD. A
previous survey completed by U.S. and Canadian dental faculty responsible for teaching
predoctoral TMJD found that “… occlusal adjustments was endorsed by 23 percent of
respondents, and 11 percent reported teaching full-mouth occlusal equilibration as a TMD
treatment modality.” 7 Therefore, if occlusal interventions are still being taught in dental
schools as a TMJD treatment, it is not surprising that general dentists are using occlusal
adjustments as treatment for pain-related TMJD.

Three results of this survey support the feasibility of conducting a RCT: 1) 80.3 percent of
dentists who treat pain-related TMJD are willing to participate in a RCT, 2) 93.9 percent use
both questionnaires and physical examinations to diagnosis pain-related TMJD and 3) most
of the dentists want to compare reversible treatments: splint, self-care and medication. They
prefer to randomly assign patients to different treatments and not to a placebo or to no-
treatment group. Given that previous RCT8-19 and systematic reviews20-24 have
demonstrated the effectiveness of diverse TMJD treatments in tertiary care centers, a RCT
including a placebo group could raise bioethical concerns.25-27 Since self-care is a simple,
inexpensive, reversible and effective treatment for pain-related TMJD, using it as a standard
treatment to compare the effectiveness of other treatment options seems to be a pragmatic
option in a future RCT.
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In a future pragmatic28-31 RCT, a reliable and valid diagnosis of the pain-related TMJD will
be obtained using the TMD Pain Screener questionnaire32 which includes assessment of
whether this pain is changed with jaw movement, function (i.e., eating) and/or parafunction.
Although this screener does not differentiate jaw-joint and jaw-muscle pain, when using
validated diagnostic criteria, the majority of TMJD patients have both myofascial pain and
arthralgia.33 Regardless, to render valid diagnoses of myofascial pain and arthralgia, the
general dentists will use this validated protocol with replication and localization of the
patient’s pain-related TMJD complaint in the jaw-joint and/or jaw-muscle with mandibular
range of motion and/or palpation33 – simple examination tests already used by the vast
majority of CONDOR general dentists. To improve the reliability of this examination
protocol, the dentists will be provided a reference manual with specific operational
procedures to standardize their diagnostic protocol. In addition, exclusion criteria will
eliminate most clinically significant intra-articular disorders by eliminating patients with a
history of intermittent locking closed (i.e., catching) and/or limited mouth opening upon
examination.

This survey has several strengths. First, a large number of dentists across different regions
were recruited for this study. Second, the participation rate across all PBRNs was higher
than 80 percent. Third, dentists were recruited independent of their practice treating TMJD
pain. Our study has a number of limitations. As the results of this survey were based on the
self-reported questionnaire, information bias needs to be considered. It is possible that
dentists over-reported the number of TMJD pain patients they treat or their willingness to
participate in a RCT. In addition, this survey suggests that splint, self-care and over-the-
counter medication were the most frequently used and preferred treatment for TMJD pain,
but these choices vary by dentists’ regions. We cannot determine if this difference is a
consequence of over-reporting any specific treatment by dentists from the USA, an
underestimation by dentists from Scandinavia or a difference in practice between these
countries. Data related to the frequency of patients’ symptoms were based on the dentists’
reports and may be biased by their memory. Finally, although studies comparing the
demographics of the dentists in the dental PBRNs with national estimates have shown
similar dentist and practice characteristics,5, 6 generalizability of results of that survey to all
general dentists in the USA and Scandinavia should be done with caution.

CONCLUSION
Most general dentists treat TMJD pain patients. Reversible initial care is typically provided
for TMJD pain. The results suggest that it would be feasible to conduct a pragmatic RCT in
the PBRNs for assessing the effectiveness of self-care, splint therapy and/or medications for
the initial management of pain-related TMJD.
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Figure 1. Frequency of the specific questions and exam items used to diagnose TMJD
Note: The sum of percentages may be less than 100% because the answer “Never” is not
presented.
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Figure 2. Most frequently used treatments for pain-related TMJD
Note: Dentists could select more than one treatment.
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Figure 3. Components of self-care usually or always recommended for patients with pain-related
TMJD
Note: Percentage of missing data < 2%.
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Figure 4. Reasons dentists recommend a specific treatment for including in a RCT
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Table 2

Medications recommended or prescribed for treating pain-related temporomandibular muscle joint disorders

(TMJD).
*†

MEDICATIONS NEVER SOMETIMES USUALLY OR ALWAYS

No. (%) No. (%) No. (%)

Acetaminophen † 287 (44.7) 319 (49.7) 36 (5.6)

Aspirin † 452 (70.9) 171 (26.8) 15 (2.3)

Ibuprofen † 28 (4.3) 257 (39.7) 363 (56.0)

Naprosyn † 237 (36.9) 305 (47.4) 101 (15.7)

Prescription aspirin 588 (92.5) 44 (6.9) 4 (0.6)

Prescription
ibuprofen

299 (46.6) 241 (37.5) 102 (15.9)

Prescription
naprosyn

444 (69.5) 164 (25.6) 31 (4.9)

Low dose tricyclic
antidepressants

576 (89.6) 66 (10.3) 1 (0.2)

Muscle relaxants 186 (28.6) 394 (60.6) 70 (10.8)

Opioid-Tram 510 (79.6) 130 (20.3) 1 (0.1)

Other opioid 493 (76.9) 145 (22.6) 3 (0.5)

because of rounding, percentages may not add up to 100%.

*
Percentage of missing data < 2%

†
Over-the-counter.
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