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Reporting of adverse events and statistical
details of efficacy estimates in randomized
clinical trials of pain in temporomandibular
disorders
Analgesic, Anesthetic, and Addiction Clinical Trial
Translations, Innovations, Opportunities, and
Networks systematic review
ABSTRACT

Background. Statistical methods and adverse events
(that is, harms) data affect the accuracy of conclusions
about the risk-to-benefit ratio of treatments for temporo-
mandibular disorders (TMDs). The authors reviewed the
quality of reporting in TMD clinical trials to highlight
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practices that are in need of improvement.
Types of Studies Reviewed. The authors included
articles published between 1969 and May 31, 2013, in
which the investigators reported randomized clinical trials
of TMD treatments with pain as a principal outcome var-
iable. Investigators in trials of nonpharmacologic and
noninvasive treatments were required to at least mask the
participants and assessors; all others were required to be
double masked.
Results. Ninety articles qualified for this review: 39
T emporomandibular disorders (TMDs) include
musculoskeletal disorders of the masticatory
system.1,2 Results from cross-sectional studies
demonstrate that approximately one-third of

all people experience acute and chronic painful
TMD symptoms at some point in life.1-3 Treatment
approaches vary, including pharmacologic treatments,
intraoral appliances, invasive surgeries, self-management
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published between 1971 and 2005 (older articles) and 51
published between 2006 and 2013 (newer articles). Speci-
fication of primary outcome analyses, methods to accom-
modatemissing data, and adverse event collectionmethods
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techniques (for
example, heat, modi-
fying exacerbating be-
haviors, relaxation,
and rates were generally poor. In some cases, there was
apparent improvement from the older to the newer cohort;
however, reporting of these methodological details
remained inadequate even in the newer articles.
Practical Implications. This review is designed to alert
authors, reviewers, editors, and readers of TMD clinical
trials to these issues and improve reporting quality in the
future.
Key Words. Temporomandibular disorder; clinical trials;
multiplicity; missing data; harms reporting; Analgesic,
Anesthetic, and Addiction Clinical Trial Translations, In-
biofeedback), and cognitive behavior therapies.1,3-5

Determining treatment efficacy requires randomized
clinical trials (RCTs), which are considered to provide
rigorous evidence for treatment decisions. The quality of
evidence provided by RCTs, however, can be affected by
a wide array of operational details and statistical methods
used to analyze the data. Furthermore, treatment efficacy
always should be considered in relation to treatment
safety. It is therefore critical that statistical details of ef-
ficacy analyses and adverse events (AEs) (that is, harms)
data are reported clearly in peer-reviewed publications so
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ABBREVIATION KEY. AE: Adverse event. CONSORT:
Consolidated Standards of Reporting Trials. RCT: Randomized
clinical trial. TMD: Temporomandibular disorder.
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that readers can evaluate the trial’s risk-to-benefit
conclusions.

Statistical methods such as prespecifying a primary
analysis (including the primary outcome variable, sta-
tistical test, and time of analysis), adjusting for multiple
primary analyses, and using recommended methods to
accommodate missing data can minimize bias and type I
error rates (that is, concluding there is a treatment
effect when one does not exist—false-positive results)
of efficacy estimates.6-16 Descriptions of methods to
collect AEs and procedures to analyze AEs, withdrawals
due to AEs, and AE results are also necessary to deter-
mine whether harms data are adequate and unbiased,
as well as to clarify the overall effect of a treatment.17-22

The Consolidated Standards of Reporting Trials (CON-
SORT) statement, a minimum set of trial reporting
recommendations that has been published in multiple
iterations between 1996 and 2010,23-26 advises detailed
reporting statistical details, as well as AE data. Such
reporting provides greater transparency about how in-
vestigators conducted clinical trials and allows readers
to interpret whether the stated trial conclusions are
appropriate.

Previous reviews of the medical literature have shown
some improvements in RCT reporting after publication
of various versions of the CONSORT statement27-32;
however, more recent reviews of the literature, including
analgesic trials, suggest that deficiencies in reporting
are still common.33-41 The goal of this systematic review
was to evaluate reporting practices in clinical trials of
treatments for TMD from 1969 to 2013 and highlight
practices that are in need of improvement.

METHODS
Article selection. In this systematic review, we evaluated
reports of RCTs for TMD treatments that were published
between the inception of PubMed (1969) and May 31,
2013 (see Appendix 1 for search strategy; available
online at the end of this article). Trial investigators could
evaluate any type of intervention (that is, noninvasive
pharmacologic [for example, oral medication]; invasive
[for example, intravenous pharmacologic agents, in-
jections]; and nonpharmacologic, noninvasive [for
example, psychological therapies, intraoral appliances])
and were required to have a control group. We excluded
articles with only a wait-list control. We required that
trials of pharmacologic and invasive treatments be dou-
ble masked, whereas in nonpharmacologic, noninvasive
trials participants and assessors had to be masked (that
is, modified double mask; administering research staff
could be unmasked). We applied this different standard
because it is often impossible to double-mask non-
pharmacologic, noninvasive trials completely; thus, these
modified double-masked trials likely represent the highest
possible rigor formost of these treatments. To be included,
articles had to report use of 1 of the following primary or
secondary outcome variables: pain intensity, pain relief,
pain qualities (for example, allodynia), any composite
measure including pain (for example, composite of pain,
numbness, and tingling), or amount of opioid or other
analgesic sparing. Two authors (J.S.G. and S.M.S.) inde-
pendently screened all of the identified articles to deter-
mine whether they met the inclusion criteria.

Data extraction. We adapted a coding manual
(Appendix 2; available online at the end of this article)
from previous methods of Gewandter and colleagues33,34

and Smith and colleagues39 to evaluate reporting of de-
tails that can affect accuracy of treatment effect estimates
(for example, identification of primary analyses, methods
to adjust for multiple primary analyses, and methods
to accommodate missing data), as well as fulfillment of
the 10 CONSORT harms reporting recommendations.25

We coded the method to accommodate missing data
as unsure if the reported statistical test accommodates
missing data only when certain statistical packages are
used in specific ways, but insufficient information was
provided about what was implemented. We considered
a complete case analysis (that is, when authors clearly
stated that the analysis omitted cases that did not have
complete data for the outcome variable) 1 possible
method to accommodate missing data, although statis-
ticians and regulators generally do not recommend
this method.9-11

To evaluate treatment AE reporting, we included all
adverse treatment effects, ranging from tolerability
issues to safety concerns, and excluded quantitative
sensory testing unless it was specifically identified as
AE data. We took a liberal approach, such that we
considered reporting a portion of 1 of the CONSORT
harms items fulfillment of that item. Each article was
coded independently by 2 of the following authors: A.M.,
K.E., A.N., J.R.P., and D.R. The first authors (J.S.G. or
S.M.S.) adjudicated any discrepancies between indepen-
dent coders’ results.

We used descriptive analyses to determine the number
and percentage of articles that satisfied each of the
reporting criteria. We reported data separately for articles
published between 1971 and 2005 (older articles) and those
published between 2006 and 2013 (newer articles) because
CONSORT reporting guidelines for efficacy and harms-
related issues were both available by 2004 and therefore
better reporting quality was expected after these guidelines
had been disseminated. Furthermore, this cutoff provided
relatively equal sample sizes for the older and newer sets
of articles. Given the large number of comparisons and the
descriptive objectives of the analyses, we did not conduct
statistical tests, the results of which would be difficult to
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No. of articles identified in
PubMed search (n = 622)

No. of full-text articles
evaluated for eligibility 
(n = 211)

No. articles included in
the study (n = 90)

No. of articles excluded after 
full-text screen (n = 121)

• Not masked (n = 87)*
• Not randomized (n = 17)
• Observational (n = 11)
• Secondary analyses of RCTs (n = 5)
• Review (n = 1)

No. of articles excluded based on:

Title (n = 38)
• Observational (n = 33)
• Reviews (n = 3)
• Case series (n = 1)
• Placebo response 

study (n = 1)

Abstract (n = 373)
• Observational (n = 238)
• Not masked (n = 73)*
• Not randomized (n = 23)
• No TMD pain outcome (n = 19)
• Reviews (n = 9)
• Healthy volunteer studies (n = 3)
• Mechanism studies (n = 3)
• Secondary analyses (n = 3)
• Clinical education (n = 1)
• Statistical methods (n = 1)

Figure. Preferred Reporting Items for Systematic Reviews and Meta-Analyses diagram. *Pharmacologic and invasive trials were not double masked.
For nonpharmacologic and noninvasive trials, patient or assessors were not masked (administering research staff could be unmasked). RCT: Ran-
domized clinical trial. TMD: Temporomandibular disorder.
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interpret without prespecified hypotheses and adjustment
for multiplicity. However, we have discussed apparent
differences between older and newer articles when the
difference in reporting frequency was greater than 10
percentage points.

RESULTS
We identified 622 articles. We eliminated 38 of those
articles after reading the title, and we eliminated 373 after
reviewing the abstract. Reasons for exclusion of an
additional 121 articles were as follows: not masked (n ¼
87), not randomized (n ¼ 17), observational studies (n ¼
11), secondary analyses of RCTs (n ¼ 5), and review
article (n ¼ 1). Thus, 90 articles remained for analysis
(Figure). See the eTable for the list of the 90 included
articles (available online at the end of this article).

Coder discrepancies. We coded 1,876 items. There
were 341 discrepancies; 288 were due to an oversight by
1 of the coders, and 53 were due to differences in inter-
pretation (for example, for AE coding, interpreting
participant assessment of TMD symptom tolerability
as assessment of AEs of TMD treatment).

Article characteristics. The articles that qualified for
inclusion were published between 1971 and 2013, with
39 published between 1971 and 2005 (older articles) and
51 published between 2006 and 2013 (newer articles). In
most of the articles, the authors used a parallel design
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(84%) and had 2 treatment groups (79%). Authors in
approximately equal numbers of articles examined the
effect of an invasive pharmacologic treatment (for
example, injection, intravenous administration; 24%) or a
noninvasive pharmacologic treatment (for example, oral,
topical; 21%) or compared 2 or more nonplacebo treat-
ments (20%) for TMD. Table 1 lists less frequently
studied nonplacebo treatments. Authors in many articles
failed to report trial sponsorship (48%), and 18% reported
industry sponsorship alone or in combination with other
sponsors (Table 1). Given the large number of articles
in which the authors did not report sponsorship infor-
mation, we made no comparisons between sponsor
types.

Primary outcomes and analyses. Authors in only
5 (13%) of the older articles identified a primary outcome
variable and primary analysis (including the primary
outcome variable, statistical test, and time of analysis).
Of these 5, in which the authors reported a primary
analysis, authors in 4 articles reported more than 1 pri-
mary analysis. Of these 4, authors in only 1 used a sta-
tistical method to adjust for multiple outcomes (Table 2).
Of the newer articles, authors in only a minority (16
[31%]) identified a primary outcome variable. Further-
more, of those articles, authors in only 10 (20%) identi-
fied a primary analysis. Four of the 10 newer articles in
which the authors identified a primary analysis included
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TABLE 2

Number and percentage of articles in
which the authors reported primary
analyses and adjustments for
multiplicity.
CHARACTERISTIC ARTICLES, NO. (%)

1971-2005 (n [ 39) 2006-2013 (n [ 51)

Specified a Primary
Outcome Variable

5 (13) 16 (31)

Specified a Primary
Analysis

5 (13) 10 (20)

Primary analysis
included multiple
analyses (of those with
a primary analysis)

4 (80) 4 (40)

Adjusted for all multiple
comparisons in the
primary outcome
(of those with multiple
analyses)

1 (25)* 1 (25)†

* Bonferroni multiplicity adjustment used.
† Holm-Sidak multiplicity adjustment used.

TABLE 1

Article characteristics.
CHARACTERISTIC ARTICLES, NO. (%)

(N [ 90)

Publication Period

1971-2005 39 (43)

2006-2013 51 (57)

Trial Design

Parallel 76 (84)

Crossover 14 (16)

Number of Double-Masked Treatment
Arms or Periods

2 71 (79)

3 11 (12)

4 8 (9)

Nonplacebo Treatment

Invasive pharmacologic (for example,
injection, intravenous administration)

22 (24)

Noninvasive pharmacologic (for example,
oral, topical, nasal spray)

19 (21)

Laser (for example, low-level laser therapy,
laser acupuncture)

11 (12)

Acupuncture 8 (9)

Intraoral appliances 5 (6)

Transcutaneous electrical nerve stimulation 1 (1)

Psychological intervention (for example,
relaxation, cognitive behavior therapy)

1 (1)

Other (for example, electromagnetic field,
exercise)

5 (6)

Comparison of 2 or more active treatments 18 (20)

Sponsorship

Industry 16 (18)

Other 29 (32)

Not sponsored 2 (2)

Not reported 43 (48)

ORIGINAL CONTRIBUTIONS
multiple primary analyses, and authors in only 1 adjusted
for multiple comparisons (Table 2).

Missing data. The authors included a CONSORT
diagram in 2 (5%) of the older articles and 18 (35%) of
the newer articles. Authors in 15 (38%) and 26 (51%) of
the older and newer articles, respectively, indicated
both the number of participants who were randomly
assigned and the number who completed the trial. Au-
thors in 4 older articles (10%) and 7 newer articles (14%)
indicated that all participants who were randomly
assigned completed the trial (that is, completers). In
the remaining articles for which enough information
was reported on numbers of participants randomly
assigned and completing the trial, the median percentage
of noncompleters was 6.7% (interquartile range [IQR],
5.0-13.3%) and 12.5% (IQR, 4.8-18.3%) in the older and
newer articles, respectively. In the older articles, authors
in 9 (23%) cited a method to accommodate missing
data and in 8 of those used a complete case analysis,
which included only participants who completed the
trial. Authors in the remaining older article reported
using a 2-way mixed analysis of variance to accommo-
date missing data. In the newer articles, authors in
6 (12%) cited a method to accommodate missing data,
and in 4 of these used a complete case analysis. Authors
in 1 of the newer articles used generalized estimating
equations, and authors in the other one imputed missing
values by using the average outcome from the partici-
pant’s treatment group (Table 3).

Fulfillment of CONSORT harms reporting recom-
mendations. Three of the CONSORT harms reporting
recommendations (2: stating whether trial addresses AEs
and benefits in the introduction; 3: listing addressed AEs
in the methods section; and 5: reporting AE data pre-
sentation or analysis plan in the methods section) were
each fulfilled in 10% or fewer of the articles, with little
apparent difference between older and newer articles
(Table 4). Recommendations 1 (indicating in the title or
abstract whether AEs were addressed) and 4 (describing
how AE information was collected in the methods sec-
tion) were fulfilled somewhat more frequently (18-24%),
again with little apparent difference in reporting between
older and newer articles (Table 4). Older articles fulfilled
each of the following recommendations approximately
20% of the time (range, 18-23%): 6 (that is, reporting
withdrawals per arm because of AEs in the results sec-
tion), 7 (that is, specifying the denominator for AE an-
alyses in the results section), and 10 (that is, reviewing
both benefits and AEs in the discussion). Fulfillment of
these recommendations showed an apparent increase in
the newer articles (range, 35-39%) (Table 4). Fulfillment
JADA 146(4) http://jada.ada.org April 2015 249
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TABLE 3

Number and percentage of articles in which the authors reported the number of
participants who were randomly assigned, completed the trial, and were
included in the analyses, as well as methods to accommodate missing data.
CHARACTERISTIC ARTICLES, NO. (%) OR MEDIAN

(INTERQUARTILE RANGE)

1971-2005
(n [ 39)

2006-2013
(n [ 51)

Included CONSORT* Diagram 2 (5) 18 (35)

Indicated the Number of Participants Randomly Assigned 21 (54) 38 (75)

Indicated the Number of Participants Who Completed the Trial 24 (62) 31 (61)

Indicated the Number of Participants Analyzed 20 (51) 33 (65)

Indicated the Number of Participants Who Were Randomly Assigned AND
Completed the Trial

15 (38) 26 (51)

Indicated That All Randomly Assigned Participants Completed the Trial 4 (10) 7 (14)

Percentage of Participants Who Did Not Complete the Trial (in Trials With Any
Missing Participants)

6.7 (5.0-13.3) 12.5 (4.8-18.3)

Cited a Method to Accommodate Missing Data

Yes 9 (23) 6 (12)‡

No 25 (64) 33 (65)‡

Unsure† 5 (13) 12 (24)‡

Method Used to Accommodate Missing Data (of Those With a Method Cited)

Complete case analysis§ 8 (89) 4 (67)

Generalized estimating equations 0 (0) 1 (17)

Two-way mixed analysis of variance 1 (11) 0 (0)

Average outcome for the treatment group substituted for missing data points 0 (0) 1 (17)

* CONSORT: Consolidated Standards of Reporting Trials.
† We coded articles as unsure if the statistical test used to analyze the data accommodated missing data, depending on how certain statistical
packages were executed, but not enough information was provided to be sure.

‡ Percentages in this section do not add up to 100% due to rounding.
§ We classified articles as the investigators having performed a complete case analysis if they explicitly stated that they included only completers in the
analyses.

ORIGINAL CONTRIBUTIONS
rates for recommendation 8 (that is, reporting the ab-
solute risk per arm and per AE in the results section)
were apparently equivalent between older and newer
articles (36-39%). None of the articles fulfilled recom-
mendation 9 (Table 4), although this finding is not
surprising in that this recommendation suggests report-
ing exploratory and subgroup AE analyses, which are
conducted infrequently in clinical trials.

DISCUSSION
TMDs are a widespread group of disorders, with
approximately 10% of the population seeking treatment
primarily for pain symptoms.1,2,42 In addition to pain,
these disorders include other symptoms (for example,
jaw sounds, limitation of jaw opening) and affect quality
of life, from psychological effects to physical and social
limitations.1,4,43-45 Although nonsurgical and noninvasive
TMD treatments typically improve or eliminate symp-
toms successfully, TMDs are often recurrent or chronic,
and not all people with TMDs benefit from the available
treatments.4,43 Developing treatments that have greater
efficacy and that are well tolerated is an important public
health need, one that can be met only by conducting
250 JADA 146(4) http://jada.ada.org April 2015
methodologically sound clinical trials and reporting
them adequately.

In this review, we examined 90 clinical trials of
TMD treatments that included pain as an outcome.
Across all articles we reviewed, we observed poor
reporting regarding the statistical methods of primary
efficacy analyses, with authors in less than one-third
reporting a primary outcome variable and in less than
one-fourth reporting a primary analysis. When authors
identified multiple primary analyses, they almost never
made adjustments for multiple analyses, which increases
the chance of falsely concluding a positive treatment
effect.13,15 Even authors in newer articles that were pub-
lished well after the first CONSORT guidelines24 fre-
quently failed to report primary outcomes and primary
efficacy analyses.

Information about missing data was somewhat better
reported in the TMD articles than were details of pri-
mary efficacy analyses. The number of participants
who were randomly assigned, analyzed, and randomly
assigned and completed showed some apparent
improvement from older to newer articles. However,
authors often did not report methods to accommodate
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TABLE 4

Number and percentage of articles fulfilling each CONSORT* harms reporting
recommendation.
CONSORT RECOMMENDATION† ARTICLES, NO. (%)

1971-2005
(n [ 39)

2006-2013
(n [ 51)

(1) Title or abstract: If the study collected data on harms and benefits, the title or abstract should so
state.

7 (18) 11 (22)

(2) Introduction: If the trial addresses both harms and benefits, the introduction should so state. 2 (5) 5 (10)

(3) Methods: List addressed adverse events with definitions for each (with attention, when relevant, to
grading, expected versus unexpected events, reference to standardized and validated definitions, and
description of new definitions).

3 (8) 2 (4)

(4) Methods: Clarify how harms-related information was collected (mode of data collection, timing,
attribution methods, intensity of ascertainment, and harms-related monitoring and stopping rules, if
pertinent).

9 (23) 12 (24)

(5) Methods: Describe plans for presenting and analyzing information on harms (including coding,
handling of recurrent events, specification of timing issues, handling of continuous measures, and any
statistical analyses).

1 (3) 5 (10)

(6) Results: Describe for each arm the participant withdrawals that are due to harms and their
experiences with the allocated treatment.

9 (23) 19 (37)

(7) Results: Provide the denominators for analyses on harms. 7 (18) 18 (35)

(8) Results: Present the absolute risk per arm and per adverse event type, grade, and seriousness and
present appropriate metrics for recurrent events, continuous variables, and scale variables, whenever
pertinent.

14 (36) 20 (39)

(9) Results: Describe any subgroup analyses and exploratory analyses for harms. 0 (0) 0 (0)

(10) Discussion: Provide a balanced discussion of benefits and harms with emphasis on study
limitations, generalizability, and other sources of information on harms.

7 (18) 20 (39)

* CONSORT: Consolidated Standards of Reporting Trials.
† Source: Ioannidis and colleauges.25
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missing data. The most frequent method reported was
a complete case analysis (that is, including only partici-
pants who provided all necessary outcome data), which
assumes that the data are missing completely at random
(that is, missingness is unrelated to observed or unob-
served outcomes), an assumption that is unlikely to be
accurate because participant withdrawals in pain clinical
trials are often due to AEs or lack of effectiveness.34

Other than 1 article in which the authors used a 2-way
mixed analysis of variance model to accommodate
missing data, no authors of published articles reported
methods currently recommended by statisticians, such as
multiple imputation, linear mixed models (for example,
mixed-effect model repeated measure), or weighted
generalized estimating equations.9-11 In addition, none
of the authors in any of the articles reported multiple
methods to accommodate missing data to evaluate the
sensitivity of the results to the assumptions made
about the pattern of missing data (that is, sensitivity
analysis).9-11 Use of inadequate methods for accommo-
dating missing data can lead to biased treatment esti-
mates and inaccurate conclusions about treatment
efficacy.

Furthermore, AE information generally was not well
reported in the TMD articles we examined. Despite some
evidence of apparent improvement between the older
and the newer articles that were published after
publication of the CONSORT recommendations on
harms reporting,25 less than 40% of TMD articles fulfilled
each of the CONSORT harms reporting recommenda-
tions. Failing to provide AE information may bias un-
derstanding of a treatment’s potential risks. For example,
the method of AE data collection can affect estimates of a
treatment’s risks22; however, authors in less than one-
fourth of the TMD articles described how they collected
AE data. More strikingly, authors reported the AEs
occurring within each treatment group in only 36% of
older articles and 39% of newer articles. Treatment risk
estimates are based on information regarding the types
of AEs in each group and the numbers of participants
experiencing each AE. When these data are absent,
determining a treatment’s risk profile becomes difficult.
It is possible that the failure to report AEs may reflect
a lack of AEs; we recommend that investigators explicitly
state this fact so there is no question about their presence
or absence.

Authors reported details of primary efficacy analyses
and methods to accommodate missing data much less
frequently, even among the newer TMD articles included
in this review (published 2006-2013), than did authors of
articles who reported pharmacologic and invasive trials
of all pain conditions (published 2006-2012) previously
reviewed by Gewandter and colleagues.33,34 Authors
also reported details about AEs less adequately, even
JADA 146(4) http://jada.ada.org April 2015 251
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among the newer TMD articles, than did authors of prior
work who examined analgesic pharmacologic and inva-
sive clinical trials for all pain disorders39 (M.R. Williams,
MBBS, S.M. Smith, PhD, A. McKeown, BS, et al, draft
manuscript, 2014). However, the newer TMD articles in
the present review and the nonpharmacologic, nonin-
vasive pain articles published between 2006 and 2012 that
Hunsinger and colleagues41 previously reviewed were
roughly equivalent in the quality of AE reporting. Dif-
ferences between articles in which the authors reported
pharmacologic and invasive pain trials and the TMD
articles might reflect the fact that we included all journals
indexed in PubMed in this systematic review, whereas in
our previous reviews we investigated only articles pub-
lished in 3 major pain journals33,34,39,41 (M.R. Williams,
MBSS, S.M. Smith, PhD, A. McKeown, et al; and J.D.
Dworkin, A. McKeown, BS, J. Farrar, PhD, et al, draft
manuscripts, 2014). It is also possible that other factors
explain this difference; for example, a greater percentage
of trials could be subject to review by regulatory agencies
in the sample of pharmacologic and invasive articles in
which the authors reported trials of all pain conditions
than in the present sample of TMD articles.

Inclusion of a broad range of journals with different
requirements for stringency of statistical and safety
data reporting, as well as adherence to CONSORT
guidelines, could be considered a limitation of this re-
view. However, our focus was on understanding the
quality of reporting across all TMD articles rather
than drawing conclusions about the reporting that
occurs within specific journals. Furthermore, even when
journals do not outline specific requirements for
reporting, authors reporting the results of RCTs should
consult the CONSORT guidelines to maximize scien-
tific reporting clarity. Our requirements for defining a
primary analysis did not include all necessary details,
such as a prespecified significance cutoff or whether
investigators used an intent-to-treat or per-protocol
population for the primary analysis; therefore, de-
ficiencies in defining the primary analysis are likely
worse than our estimates reflect. Another limitation
is that we were able to describe the quality of only
what was reported in the RCTs. The investigators
may have specified primary efficacy analyses, missing
data accommodation, and AE data collection properly
but did not report it in the article. However, without
proper reporting, readers cannot evaluate adequately
the accuracy of the conclusions drawn about treatment
benefit versus risk. We recommend that authors
thoroughly report these details to increase trial
transparency and clarity (see references for further
guidance25,26,33,34,40).

CONCLUSIONS
Standards for conducting, analyzing, and reporting
clinical trials have evolved over time, and reviews of
252 JADA 146(4) http://jada.ada.org April 2015
adherence to these standards are critical to improve the
quality of decisions about the balance between treatment
benefits and risks. RCTs provide a high standard to
evaluate a treatment’s effects because they reduce sources
of bias. However, inadequate methods for conducting
primary efficacy analyses, accommodating missing data,
and accounting for treatment AEs may introduce bias
and lead to inaccurate conclusions about treatment ef-
fects. Therefore, it is critically important that this in-
formation be reported clearly and comprehensively. We
hope that the results of our systematic review will draw
authors’, reviewers’, and editors’ attention to these issues
and increase the quality of the reporting and the trans-
parency of the conclusions in TMD clinical trials, as well
as alert readers to the limitations of reporting in these
trials to improve the critical evaluation of the material
presented. n
SUPPLEMENTAL DATA
Supplemental data related to this article can be found at:
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ORIGINAL CONTRIBUTIONS
APPENDIX 1
LITERATURE SEARCH TO IDENTIFY CLINICAL TRIALS
IN WHICH THE AUTHORS STUDIED TREATMENT FOR
TEMPOROMANDIBULAR DISORDER PAIN

A librarian (Michele Shipley, MLS, assistant director for
Digital & Branch Libraries Miner Library, University of
Rochester Medical Center) conducted a search of
PubMed (1969 to the present) for clinical trials in which
the investigators studied treatment for temporomandib-
ular disorder pain. The librarian restricted the searches
to English-language articles and human research. The
librarian performed the last search on May 31, 2013.

The search strategy was composed of Medical Subject
Headings (MeSH) and free-text words for therapy of
temporomandibular joint disorders combined with ther-
apy for pain plus MeSH terms and free-text words for
clinical trials. The librarian applied the Cochrane filter for
Humans only to the search. The librarian reviewed non-
indexed citations manually and excluded citations for
systematic reviews, meta-analyses, and case reports.

PUBMED SEARCH STRATEGY

1. “Temporomandibular Joint Disorders/diet ther-
apy”[MeSH] OR “Temporomandibular Joint Disorders/
drug therapy”[MeSH] OR “Temporomandibular Joint
Disorders/prevention and control”[MeSH] OR
“Temporomandibular Joint Disorders/radio-
therapy”[MeSH] OR “Temporomandibular Joint
Disorders/rehabilitation”[MeSH] OR “Temporomandib-
ular Joint Disorders/surgery”[MeSH] OR “Temporo-
mandibular Joint Disorders/therapy”[MeSH]
2. “Temporomandibular Joint”[MeSH] AND (therapy
[tw] OR treatment[tw] OR surgery[tw] OR radiotherapy
[tw] OR rehabilitation[tw])
3. ((tmj[tiab] OR temporomandibular[tiab] OR “costen s
syndrome”[tiab] OR “costen syndrome”[tiab] OR “cost-
en’s syndrome”[tiab]) AND (therapy[tiab] OR treatment
[tiab] OR surgery[tiab] OR radiotherapy[tiab] OR
rehabilitation[tiab])) NOT MEDLINE[sb]
4. 1 OR 2 OR 3
5. “Pain/diet therapy”[MeSH] OR “Pain/drug ther-
apy”[MeSH] OR “Pain/prevention and control”[MeSH]
OR “Pain/radiotherapy”[MeSH] OR “Pain/rehabil-
itation”[MeSH] OR “Pain/surgery”[MeSH] OR “Pain/
therapy”[MeSH] OR pain[tiab]
6. (4 AND 5) AND “English”[filter]
7. (Clinical Trial[pt] OR Comparative Study[pt] OR
random*[tiab] OR Random Allocation[mh] OR placebo
[tiab] OR trial[tiab] OR groups[tiab] OR “cross over”
[tiab] OR crossover[tiab] OR Cross-Over Studies[mh]
OR “double blind”[tiab] OR double-blind method[mh]
OR “double masked”[tiab] OR “double dummy”[tiab]
OR “parallel group”[tiab] OR “sham controlled”[tiab])
NOT (animals[mh] NOT humans[mh]) NOT (Editorial
[pt] OR Letter[pt] OR Case Reports[pt] OR Comment
[pt] OR Meta-Analysis[pt] OR Review[pt])
8. 6 AND 7
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Articles reviewed.
AUTHOR TITLE CITATION PMID*/PMCID†

Ahrari F, Madani AS,
Ghafouri ZS, Tunér J.

The efficacy of low-level laser therapy for the treatment
of myogenous temporomandibular joint disorder.

Lasers Med Sci. 2013 Jan 15. http://dx.
doi.org/10.1007/s10103-012-1253-6.
Epub ahead of print.

PMID:23318917

Al-Badawi EA, Mehta N,
Forgione AG, Lobo SL,
Zawawi KH.

Efficacy of pulsed radio frequency energy therapy in
temporomandibular joint pain and dysfunction.

Cranio. 2004;22(1):10-20. PMID:14964334

Alencar F Jr, Becker A. Evaluation of different occlusal splints and counselling in
the management of myofascial pain dysfunction.

J Oral Rehabil. 2009;36(2):79-85.
http://dx.doi.org/10.1111/
j.1365-2842.2008.01913.x. Epub 2008
Oct 22.

PMID:18976268

Ayesh EE, Ernberg M,
Svensson P.

Effects of local anesthetics on somatosensory function in
the temporomandibular joint area.

Exp Brain Res. 2007;180(4):715-725.
http://dx.doi.org/10.1007/s00221-007-
0893-4. Epub 2007 Feb 15.

PMID:17588187

Ayesh EE, Jensen TS,
Svensson P.

Effects of intra-articular ketamine on pain and
somatosensory function in temporomandibular joint
arthralgia patients.

Pain. 2008;137(2):286-294. http://dx.
doi.org/10.1016/j.pain.2007.09.004.
Epub 2007 Oct 17.

PMID:17923328

Baad-Hansen L, Jadidi F,
Castrillon E, Thomsen
PB, Svensson P.

Effect of a nociceptive trigeminal inhibitory splint on
electromyographic activity in jaw closing muscles
during sleep.

J Oral Rehabil. 2007;34(2):105-111. PMID:17244232

Bakke M, Hansdottir R. Mandibular function in patients with temporomandibular
joint pain: a 3-year follow-up.

Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2008;106(2):227-234.
http://dx.doi.org/10.1016/j.tripleo.
2007.12.034. Epub 2008 Jun 11.

PMID:18547838

Berguer A, Kovacs F,
Abraira V, Mufraggi N,
Royuela A, Muriel A,
Gestoso M, Falahat F,
Martín-Granizo R,
Zamora J.

Neuro-reflexotherapy for the management of myofascial
temporomandibular joint pain: a double-blind, placebo-
controlled, randomized clinical trial.

J Oral Maxillofac Surg.
2008;66(8):1664-1677. http://dx.doi.
org/10.1016/j.joms.2008.01.049.

PMID:18634956

Bertolami CN, Gay T,
Clark GT, Rendell J,
Shetty V, Liu C,
Swann DA.

Use of sodium hyaluronate in treating
temporomandibular joint disorders: a randomized,
double-blind, placebo-controlled clinical trial.

J Oral Maxillofac Surg. 1993;51(3):
232-242.

PMID:8445463

Bertolucci LE, Grey T. Clinical analysis of mid-laser versus placebo treatment of
arthralgic TMJ degenerative joints.

Cranio. 1995;13(1):26-29. PMID:7585998

Bjørnland T, Gjærum
AA, Møystad A.

Osteoarthritis of the temporomandibular joint: an
evaluation of the effects and complications of
corticosteroid injection compared with injection with
sodium hyaluronate.

J Oral Rehabil. 2007;34(8):583-589. PMID:17650168

Bryant CJ, Harrison SD,
Hopper C, Harris M.

Use of intra-articular morphine for postoperative
analgesia following TMJ arthroscopy.

Br J Oral Maxillofac Surg.
1999;37(5):391-396.

PMID:10577754

Cahlin BJ, Dahlström L. No effect of glucosamine sulfate on osteoarthritis in the
temporomandibular joints: a randomized, controlled,
short-term study.

Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2011;112(6):760-766.
http://dx.doi.org/10.1016/j.tripleo.2
011.06.012. Epub 2011 Oct 15.

PMID:22001199

Carrasco TG, Mazzetto
MO, Mazzetto RG,
Mestriner W Jr.

Low intensity laser therapy in temporomandibular
disorder: a phase II double-blind study.

Cranio. 2008;26(4):274-281. PMID:19004308

Castrillon EE, Cairns BE,
Ernberg M, Wang K,
Sessle BJ, Arendt-
Nielsen L, Svensson P.

Effect of peripheral NMDA receptor blockade
with ketamine on chronic myofascial pain in
temporomandibular disorder patients: a randomized,
double-blinded, placebo-controlled trial.

J Orofac Pain. 2008;22(2):122-130. PMID:18548841

Conti PC. Low level laser therapy in the treatment of
temporomandibular disorders (TMD): a double-blind
pilot study.

Cranio. 1997;15(2):144-149. PMID:9586517

Conti PC, dos Santos CN,
Kogawa EM, de Castro
Ferreira Conti AC, de
Araujo Cdos R.

The treatment of painful temporomandibular joint
clicking with oral splints: a randomized clinical trial.

JADA. 2006;137(8):1108-1114. PMID:16873326

da Silva MA, Botelho AL,
Turim CV,
da Silva AM.

Low level laser therapy as an adjunctive technique in the
management of temporomandibular disorders.

Cranio. 2012;30(4):264-271. PMID:23156967

* PMID: PubMed identifier or PubMed unique identifier.
† PMCID: PubMed Central reference number.

ORIGINAL CONTRIBUTIONS

254.e2 JADA 146(4) http://jada.ada.org April 2015

http://dx.doi.org/10.1007/s10103-012-1253-6
http://dx.doi.org/10.1007/s10103-012-1253-6
http://dx.doi.org/10.1111/j.1365-2842.2008.01913.x
http://dx.doi.org/10.1111/j.1365-2842.2008.01913.x
http://dx.doi.org/10.1007/s00221-007-0893-4
http://dx.doi.org/10.1007/s00221-007-0893-4
http://dx.doi.org/10.1016/j.pain.2007.09.004
http://dx.doi.org/10.1016/j.pain.2007.09.004
http://dx.doi.org/10.1016/j.tripleo.2007.12.034
http://dx.doi.org/10.1016/j.tripleo.2007.12.034
http://dx.doi.org/10.1016/j.joms.2008.01.049
http://dx.doi.org/10.1016/j.joms.2008.01.049
http://dx.doi.org/10.1016/j.tripleo.2011.06.012
http://dx.doi.org/10.1016/j.tripleo.2011.06.012
http://jada.ada.org


eTABLE (CONTINUED)

AUTHOR TITLE CITATION PMID*/PMCID†

de Carli ML, Guerra MB,
Nunes TB, di Matteo RC,
de Luca CE, Aranha AC,
Bolzan MC, Witzel AL.

Piroxicam and laser phototherapy in the treatment of
TMJ arthralgia: a double-blind randomised controlled
trial.

J Oral Rehabil. 2013;40(3):171-178.
http://dx.doi.org/10.1111/joor.12022.
Epub 2012 Dec 17.

PMID:23252583

DeNucci DJ, Sobiski C,
Dionne RA.

Triazolam improves sleep but fails to alter pain in TMD
patients.

J Orofac Pain. 1998;12(2):116-123. PMID:9656889

Dhasmana S, Singh V,
Pal US.

Continuous ropivacaine infusion vs transdermal fentanyl
for providing postoperative analgesia following
temporomandibular joint interpositional gap
arthroplasty.

Natl J Maxillofac Surg. 2010;1(2):112-
116.

PMID:22442580
PMCID:PMC3304205

Dıraço�glu D, Vural M,
Karan A, Aksoy C.

Effectiveness of dry needling for the treatment of
temporomandibular myofascial pain: a double-blind,
randomized, placebo controlled study.

J Back Musculoskelet Rehabil.
2012;25(4):285-290. http://dx.doi.
org/10.3233/BMR-2012-0338. Epub
2012 December 5.

PMID:23220812

Ekberg EC, Kopp S,
Akerman S.

Diclofenac sodium as an alternative treatment of
temporomandibular joint pain.

Acta Odontol Scand. 1996;54(3):
154-159.

PMID:8811136

Ekberg EC, Vallon D,
Nilner M.

Occlusal appliance therapy in patients with
temporomandibular disorders: a double-blind controlled
study in a short-term perspective.

Acta Odontol Scand. 1998;56(2):
122-128.

PMID:9669465

Emshoff R, Bösch R,
Pümpel E, Schöning H,
Strobl H.

Low-level laser therapy for treatment of
temporomandibular joint pain: a double-blind and
placebo-controlled trial.

Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2008;105(4):452-456.
http://dx.doi.org/10.1016/j.tripleo.
2007.09.012. Epub 2008 March 6.

PMID:18329580

Ernberg M, Hedenberg-
Magnusson B, List T,
Svensson P.

Efficacy of botulinum toxin type A for treatment of
persistent myofascial TMD pain: a randomized,
controlled, double-blind multicenter study.

Pain. 2011;152(9):1988-1996. http://
dx.doi.org/10.1016/j.pain.2011.03.036.
Epub 2011 Apr 22.

PMID:21514731

Feinmann C. Psychogenic facial pain: presentation and treatment. J Psychosom Res. 1983;27(5):403-410. PMID:6366218

Feinmann C, Harris M,
Cawley R.

Psychogenic facial pain: presentation and treatment. Br Med J (Clin Res Ed).
1984;288(6415):436-438.

PMID:6419955
PMCID:PMC1444752

Fernández-Carnero J,
La Touche R, Ortega-
Santiago R, Galan-del-
Rio F, Pesquera J, Ge HY,
Fernández-de-las-Peñas
C.

Short-term effects of dry needling of active myofascial
trigger points in the masseter muscle in patients with
temporomandibular disorders.

J Orofac Pain. 2010;24(1):106-112. PMID:20213036

Ferrando M, Galdón MJ,
Durá E, Andreu Y,
Jiménez Y, Poveda R.

Enhancing the efficacy of treatment for
temporomandibular patients with muscular diagnosis
through cognitive-behavioral intervention, including
hypnosis: a randomized study.

Oral Surg Oral Med Oral Pathol Oral
Radiol. 2012;113(1):81-89. http://dx.
doi.org/10.1016/j.tripleo.2011.08.020.
Epub 2012 Feb 3.

PMID:22669067

Ferreira LA, de Oliveira
RG, Guimarães JP,
Carvalho AC,
De Paula MV.

Laser acupuncture in patients with temporomandibular
dysfunction: a randomized controlled trial.

Lasers Med Sci. 2013 Feb 5. http://dx.
doi.org/10.1007/s10103-013-1273-x.
Epub ahead of print.

PMID:23380907

Forssell H, Kirveskari P,
Kangasniemi P.

Changes in headache after treatment of mandibular
dysfunction.

Cephalalgia. 1985;5(4):229-236. PMID:3910260

Furst IM, Kryshtalskyj
B, Weinberg S.

The use of intra-articular opioids and bupivacaine for
analgesia following temporomandibular joint
arthroscopy: a prospective, randomized trial.

J Oral Maxillofac Surg. 2001;59(9):979-
983 [discussion: 983-984].

PMID:11526558

Gerschman JA,
Reade PD,
Burrows GD.

Evaluation of a proprietary analgesic/antihistamine
in the management of pain associated with
temporomandibular joint pain dysfunction syndrome.

Aust Dent J. 1984;29(5):300-304. No
abstract available.

PMID:6398047

Goddard G, Karibe H,
McNeill C, Villafuerte E.

Acupuncture and sham acupuncture reduce muscle pain
in myofascial pain patients.

J Orofac Pain. 2002;16(1):71-76. PMID:11889662

Gomes NC, Berni-
Schwarzenbeck KC,
Packer AC, Rdrigues-
Bigaton D.

Effect of cathodal high-voltage electrical stimulation on
pain in women with TMD.

Rev Bras Fisioter. 2012;16(1):10-15 [in
English, Portuguese].

PMID:22441222

Greene CS, Laskin DM. Meprobamate therapy for the myofascial pain-
dysfunction (MPD) syndrome: a double-blind
evaluation.

JADA. 1971;82(3):587-590. No abstract
available.

PMID:4924956

ORIGINAL CONTRIBUTIONS

JADA 146(4) http://jada.ada.org April 2015 254.e3

http://dx.doi.org/10.1111/joor.12022
http://dx.doi.org/10.3233/BMR-2012-0338
http://dx.doi.org/10.3233/BMR-2012-0338
http://dx.doi.org/10.1016/j.tripleo.2007.09.012
http://dx.doi.org/10.1016/j.tripleo.2007.09.012
http://dx.doi.org/10.1016/j.pain.2011.03.036
http://dx.doi.org/10.1016/j.pain.2011.03.036
http://dx.doi.org/10.1016/j.tripleo.2011.08.020
http://dx.doi.org/10.1016/j.tripleo.2011.08.020
http://dx.doi.org/10.1007/s10103-013-1273-x
http://dx.doi.org/10.1007/s10103-013-1273-x
http://jada.ada.org


eTABLE (CONTINUED)

AUTHOR TITLE CITATION PMID*/PMCID†

Guarda-Nardini L,
Cadorin C, Frizziero A,
Ferronato G,
Manfredini D.

Comparison of 2 hyaluronic acid drugs for the treatment
of temporomandibular joint osteoarthritis.

J Oral Maxillofac Surg.
2012;70(11):2522-2530. http://dx.doi.
org/10.1016/j.joms.2012.07.020. Epub
2012 Aug 29.

PMID:22939642

Guarda-Nardini L,
Ferronato G,
Manfredini D.

Two-needle vs. single-needle technique for TMJ
arthrocentesis plus hyaluronic acid injections: a
comparative trial over a six-month follow up.

Int J Oral Maxillofac Surg.
2012;41(4):506-513. http://dx.doi.org/
10.1016/j.ijom.2011.11.007. Epub 2011
Dec 16.

PMID:22178274

Harkins S, Linford J,
Cohen J, Kramer T,
Cueva L.

Administration of clonazepam in the treatment of TMD
and associated myofascial pain: a double-blind pilot
study.

J Craniomandib Disord. 1991;5(3):
179-186.

PMID:1812146

Hepguler S, Akkoc YS,
Pehlivan M, Ozturk C,
Celebi G, Saracoglu A,
Ozpinar B.

The efficacy of intra-articular sodium hyaluronate in
patients with reducing displaced disc of the
temporomandibular joint.

J Oral Rehabil. 2002;29(1):80-86. PMID:11844036

Herman CR, Schiffman
EL, Look JO, Rindal DB.

The effectiveness 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(1):64-70. PMID:11889661

Huddleston Slater JJ,
Vos LM, Stroy LP,
Stegenga B.

Randomized trial on the effectiveness of
dexamethasone in TMJ arthrocentesis.

J Dent Res. 2012;91(2):173-178. http://
dx.doi.org/10.1177/002203451143126
0. Epub 2011 Dec 8.

PMID:22157100

Itoh K, Asai S,
Ohyabu H, Imai K,
Kitakoji H.

Effects of trigger point acupuncture treatment on
temporomandibular disorders: a preliminary
randomized clinical trial.

J Acupunct Meridian Stud. 2012;5(2):
57-62. http://dx.doi.org/10.1016/j.
jams.2012.01.013. Epub 2012 Feb 19.

PMID:22483183

Jokstad A, Mo A,
Krogstad BS.

Clinical comparison between two different splint
designs for temporomandibular disorder therapy.

Acta Odontol Scand. 2005;63(4):
218-226.

PMID:16040444

Kimos P, Biggs C, Mah J,
Heo G, Rashiq S, Thie
NM, Major PW.

Analgesic action of gabapentin on chronic pain in the
masticatory muscles: a randomized controlled trial.

Pain. 2007;127(1-2):151-160. http://dx.
doi.org/10.1016/j.pain.2006.08.028.
Epub 2006 Oct 9.

PMID:17030096

Kopp S, Akerman S,
Nilner M.

Short-term effects of intra-articular sodium hyaluronate,
glucocorticoid, and saline injections on rheumatoid
arthritis of the temporomandibular joint.

J Craniomandib Disord. 1991;5(4):
231-238.

PMID:1814964

Kopp S, Wenneberg B,
Haraldson T,
Carlsson GE.

The short-term effect of intra-articular injections of
sodium hyaluronate and corticosteroid on
temporomandibular joint pain and dysfunction.

J Oral Maxillofac Surg. 1985;43(6):
429-435.

PMID:3858479

Kurtoglu C, Gur OH,
Kurkcu M, Sertdemir Y,
Guler-Uysal F, Uysal H.

Effect of botulinum toxin-A in myofascial pain patients
with or without functional disc displacement.

J Oral Maxillofac Surg. 2008;66(8):
1644-1651. http://dx.doi.org/10.1016/j.
joms.2008.03.008. Epub 2008 July 15.

PMID:18634953

Kuttila M, Le Bell Y,
Savolainen-Niemi E,
Kuttila S, Alanen P.

Efficiency of occlusal appliance therapy in secondary
otalgia and temporomandibular disorders.

Acta Odontol Scand. 2002;60(4):
248-254.

PMID:12222651

László JF, Farkas P,
Reiczigel J, Vágó P.

Effect of local exposure to inhomogeneous static
magnetic field on stomatological pain sensation: a
double-blind, randomized, placebo-controlled study.

Int J Radiat Biol. 2012;88(5):430-438.
http://dx.doi.org/10.3109/09553002.
2012.661916. Epub 2012 Feb 28.

PMID:22288770

Li LC, Wong RW,
Rabie AB.

Clinical effect of a topical herbal ointment on pain in
temporomandibular disorders: a randomized placebo-
controlled trial.

J Altern Complement Med.
2009;15(12):1311-1317.

PMID:20001836

Light KC, Bragdon EE,
Grewen KM, Brownley
KA, Girdler SS,
Maixner W.

Adrenergic dysregulation and pain with and without
acute beta-blockade in women with fibromyalgia and
temporomandibular disorder.

J Pain. 2009;10(5):542-552. http://dx.
doi.org/10.1016/j.jpain.2008.12.006.
Epub 2009 May 3.

PMID:19411061
PMCID:PMC2700184

List T, Tegelberg A,
Haraldson T, Isacsson G.

Intra-articular morphine as analgesic in
temporomandibular joint arthralgia/osteoarthritis.

Pain. 2001;94(3):275-282. PMID:11731064

Lobo SL, Mehta N,
Forgione AG, Melis M,
Al-Badawi E, Ceneviz C,
Zawawi KH.

Use of Theraflex-TMJ topical cream for the treatment of
temporomandibular joint and muscle pain.

Cranio. 2004;22(2):137-144. PMID:15134414

Manns A, Miralles R,
Santander H, Valdivia J.

Influence of the vertical dimension in the treatment of
myofascial pain-dysfunction syndrome.

J Prosthet Dent. 1983;50(5):700-709. PMID:6580439

ORIGINAL CONTRIBUTIONS

254.e4 JADA 146(4) http://jada.ada.org April 2015

http://dx.doi.org/10.1016/j.joms.2012.07.020
http://dx.doi.org/10.1016/j.joms.2012.07.020
http://dx.doi.org/10.1016/j.ijom.2011.11.007
http://dx.doi.org/10.1016/j.ijom.2011.11.007
http://dx.doi.org/10.1177/0022034511431260
http://dx.doi.org/10.1177/0022034511431260
http://dx.doi.org/10.1177/0022034511431260
http://dx.doi.org/10.1016/j.jams.2012.01.013
http://dx.doi.org/10.1016/j.jams.2012.01.013
http://dx.doi.org/10.1016/j.pain.2006.08.028
http://dx.doi.org/10.1016/j.pain.2006.08.028
http://dx.doi.org/10.1016/j.joms.2008.03.008
http://dx.doi.org/10.1016/j.joms.2008.03.008
http://dx.doi.org/10.3109/09553002.2012.661916
http://dx.doi.org/10.3109/09553002.2012.661916
http://dx.doi.org/10.1016/j.jpain.2008.12.006
http://dx.doi.org/10.1016/j.jpain.2008.12.006
http://jada.ada.org


eTABLE (CONTINUED)

AUTHOR TITLE CITATION PMID*/PMCID†

Marini I, Bartolucci ML,
Bortolotti F, Gatto MR,
Bonetti GA.

Palmitoylethanolamide versus a nonsteroidal anti-
inflammatory drug in the treatment of
temporomandibular joint inflammatory pain.

J Orofac Pain. 2012;26(2):99-104. PMID:22558609

Mazzetto MO, Carrasco
TG, Bidinelo EF, de
Andrade Pizzo RC,
Mazzetto RG.

Low intensity laser application in temporomandibular
disorders: a phase I double-blind study.

Cranio. 2007;25(3):186-192. PMID:17696035

Mongini F, Bona G,
Garnero M, Gioria A.

Efficacy of meclofenamate sodium versus placebo in
headache and craniofacial pain.

Headache. 1993;33(1):22-28. PMID:8436494

Morey-Mas MA,
Caubet-Biayna J,
Varela-Sende L,
Iriarte-Ortabe JI.

Sodium hyaluronate improves outcomes after
arthroscopic lysis and lavage in patients with Wilkes
stage III and IV disease.

J Oral Maxillofac Surg. 2010;68(5):
1069-1074. http://dx.doi.org/10.1016/
j.joms.2009.09.039. Epub 2010 Feb 9.

PMID:20144496

Møystad A, Krogstad BS,
Larheim TA.

Transcutaneous nerve stimulation in a group of
patients with rheumatic disease involving the
temporomandibular joint.

J Prosthet Dent. 1990;64(5):596-600. PMID:2090821

Nguyen P, Mohamed SE,
Gardiner D, Salinas T.

A randomized double-blind clinical trial of the effect of
chondroitin sulfate and glucosamine hydrochloride on
temporomandibular joint disorders: a pilot study.

Cranio. 2001;19(2):130-139. PMID:11842864

Niemelä K, Korpela M,
Raustia A, Ylöstalo P,
Sipilä K.

Efficacy of stabilisation splint treatment on
temporomandibular disorders.

J Oral Rehabil. 2012;39(11):799-804.
http://dx.doi.org/10.1111/
j.1365-2842.2012.02335.x. Epub 2012
Jul 19.

PMID:22809314

Peroz I, Chun YH,
Karageorgi G, Schwerin
C, Bernhardt O, Roulet
JF, Freesmeyer WB,
Meyer G, Lange KP.

A multicenter clinical trial on the use of pulsed
electromagnetic fields in the treatment of
temporomandibular disorders.

J Prosthet Dent. 2004;91(2):180-187. PMID:14970765

Pettengill CA, Growney
MR Jr, Schoff R,
Kenworthy CR.

A pilot study comparing the efficacy of hard and soft
stabilizing appliances in treating patients with
temporomandibular disorders.

J Prosthet Dent. 1998;79(2):165-168. PMID:9513102

Pramod GV,
Shambulingappa P,
Shashikanth MC, Lele S.

Analgesic efficacy of diazepam and placebo in patients
with temporomandibular disorders: a double blind
randomized clinical trial.

Indian J Dent Res. 2011;22(3):404-409. PMID:22048580

Refai H, Altahhan O,
Elsharkawy R.

The efficacy of dextrose prolotherapy for
temporomandibular joint hypermobility: a preliminary
prospective, randomized, double-blind, placebo-
controlled clinical trial.

J Oral Maxillofac Surg. 2011;69(12):
2962-2970. http://dx.doi.org/10.1016/j.
joms.2011.02.128. Epub 2011 Jul 16.

PMID:21757278

Reid KI, Dionne RA,
Sicard-Rosenbaum L,
Lord D, Dubner RA.

Evaluation of iontophoretically applied dexamethasone
for painful pathologic temporomandibular joints.

Oral Surg Oral Med Oral Pathol.
1994;77(6):605-609.

PMID:8065724

Rubinoff MS, Gross A,
McCall WD Jr.

Conventional and nonoccluding splint therapy
compared for patients with myofascial pain dysfunction
syndrome.

Gen Dent. 1987;35(6):502-506. No
abstract available.

PMID:3481734

Schiffman EL, Braun BL,
Lindgren BR.

Temporomandibular joint iontophoresis: a double-blind
randomized clinical trial.

J Orofac Pain. 1996;10(2):157-165. PMID:9133860

Schmid-Schwap M,
Simma-Kletschka I,
Stockner A, Sengstbratl
M, Gleditsch J, Kundi M,
Piehslinger E.

Oral acupuncture in the therapy of craniomandibular
dysfunction syndrome: a randomized controlled trial.

Wien Klin Wochenschr. 2006;118(1-2):
36-42.

PMID:16489524

Shen YF, Younger J,
Goddard G, Mackey S.

Randomized clinical trial of acupuncture for myofascial
pain of the jaw muscles.

J Orofac Pain. 2009;23(4):353-359. PMID:19888488
PMCID:PMC2894813

Shin SM, Choi JK. Effect of indomethacin phonophoresis on the relief of
temporomandibular joint pain.

Cranio. 1997;15(4):345-348. PMID:9481998

Shirani AM, Gutknecht
N, Taghizadeh M, Mir M.

Low-level laser therapy and myofacial pain dysfunction
syndrome: a randomized controlled clinical trial.

Lasers Med Sci. 2009;24(5):715-720.
http://dx.doi.org/10.1007/s10103-008-
0624-5. Epub 2008 Nov 12.

PMID:19002646

Simma I, Gleditsch JM,
Simma L, Piehslinger E.

Immediate effects of microsystem acupuncture in
patients with oromyofacial pain and craniomandibular
disorders (CMD): a double-blind, placebo-controlled
trial.

Br Dent J. 2009;207(12):E26. http://dx.
doi.org/10.1038/sj.bdj.2009.959. Epub
2009 Oct 30.

PMID:19876045

Singer E, Dionne R. A controlled evaluation of ibuprofen and diazepam for
chronic orofacial muscle pain.

J Orofac Pain. 1997;11(2):139-146. PMID:10332320

ORIGINAL CONTRIBUTIONS

JADA 146(4) http://jada.ada.org April 2015 254.e5

http://dx.doi.org/10.1016/j.joms.2009.09.039
http://dx.doi.org/10.1016/j.joms.2009.09.039
http://dx.doi.org/10.1111/j.1365-2842.2012.02335.x
http://dx.doi.org/10.1111/j.1365-2842.2012.02335.x
http://dx.doi.org/10.1016/j.joms.2011.02.128
http://dx.doi.org/10.1016/j.joms.2011.02.128
http://dx.doi.org/10.1007/s10103-008-0624-5
http://dx.doi.org/10.1007/s10103-008-0624-5
http://dx.doi.org/10.1038/sj.bdj.2009.959
http://dx.doi.org/10.1038/sj.bdj.2009.959
http://jada.ada.org


eTABLE (CONTINUED)

AUTHOR TITLE CITATION PMID*/PMCID†

Smith P, Mosscrop D,
Davies S, Sloan P,
Al-Ani Z.

The efficacy of acupuncture in the treatment of
temporomandibular joint myofascial pain: a randomised
controlled trial.

J Dent. 2007;35(3):259-267. http://dx.
doi.org/10.1016/j.jdent.2006.09.004.
Epub 2006 Nov 13.

PMID:17095133

Tang YL, Zhu GQ, Hu L,
Zheng M, Zhang JY, Shi
ZD, Liang XH.

Effects of intra-articular administration of sodium
hyaluronate on plasminogen activator system in
temporomandibular joints with osteoarthritis.

Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2010;109(4):541-547.
http://dx.doi.org/10.1016/j.tripleo.2
009.11.007. Epub 2010 Feb 24.

PMID:20185343

Tavera AT, Montoya MC,
Calderón EF, Gorodezky
G, Wixtrom RN.

Approaching temporomandibular disorders from a new
direction: a randomized controlled clinical trial of the
TMDes ear system.

Cranio. 2012;30(3):172-182. PMID:22916669

Tchivileva IE, Lim PF,
Smith SB, Slade GD,
Diatchenko L, McLean
SA, Maixner W.

Effect of catechol-O-methyltransferase polymorphism on
response to propranolol therapy in chronic
musculoskeletal pain: a randomized, double-blind,
placebo-controlled, crossover pilot study.

Pharmacogenet Genomics.
2010;20(4):239-248.

PMID:20216107
PMCID:PMC2876724

Thie NM, Prasad NG,
Major PW.

Evaluation of glucosamine sulfate compared to
ibuprofen for the treatment of temporomandibular joint
osteoarthritis: a randomized double blind controlled 3
month clinical trial.

J Rheumatol. 2001;28(6):1347-1355. PMID:11409130

Tjakkes GH, Tenvergert
EM, de Bont LG,
Stegenga B.

The effect of intra-articular injection of ultracain in the
temporomandibular joint in patients with preauricular
pain: a randomized prospective double-blind placebo-
controlled crossover study.

Clin J Pain. 2007;23(3):233-236. PMID:17314582

Vallon D, Akerman S,
Nilner M, Petersson A.

Long-term follow-up of intra-articular injections into the
temporomandibular joint in patients with rheumatoid
arthritis.

Swed Dent J. 2002;26(4):149-158. PMID:12611144

Venancio Rde A,
Camparis CM,
Lizarelli Rde F.

Low intensity laser therapy in the treatment of
temporomandibular disorders: a double-blind study.

J Oral Rehabil. 2005;32(11):800-807. PMID:16202043

Venezian GC, da Silva
MA, Mazzetto RG,
Mazzetto MO.

Low level laser effects on pain to palpation and
electromyographic activity in TMD patients: a double-
blind, randomized, placebo-controlled study.

Cranio. 2010;28(2):84-91. PMID:20491229

Vicente-Barrero M,
Yu-Lu SL, Zhang B,
Bocanegra-Pérez S,
Durán-Moreno D,
López-Márquez A,
Knezevic M, Castellano-
Navarro JM, Limiñana-
Cañal JM.

The efficacy of acupuncture and decompression splints
in the treatment of temporomandibular joint pain-
dysfunction syndrome.

Med Oral Patol Oral Cir Bucal.
2012;17(6):e1028-e1033.

PMID:22549668
PMCID:PMC3505698

Voog O, Alstergren P,
Leibur E, Kallikorm R,
Kopp S.

Immediate effects of the serotonin antagonist
granisetron on temporomandibular joint pain in patients
with systemic inflammatory disorders.

Life Sci. 2000;68(5):591-602. PMID:11197756

Winocur E, Gavish A,
Halachmi M, Eli I,
Gazit E.

Topical application of capsaicin for the treatment of
localized pain in the temporomandibular joint area.

J Orofac Pain. 2000;14(1):31-36. PMID:11203735

Ziegler CM, Wiechnik J,
Mühling J.

Analgesic effects of intra-articular morphine in patients
with temporomandibular joint disorders: a prospective,
double-blind, placebo-controlled clinical trial.

J Oral Maxillofac Surg. 2010;68(3):
622-627. http://dx.doi.org/10.1016/j.
joms.2009.04.049. Epub 2010
February 18.

PMID:20171481

Zuniga JR, Ibanez C,
Kozacko M.

The analgesic efficacy and safety of intra-articular
morphine and mepivicaine following temporo-
mandibular joint arthroplasty.

J Oral Maxillofac Surg. 2007;65(8):
1477-1485.

PMID:17656271

ORIGINAL CONTRIBUTIONS
254.e6 JADA 146(4) http://jada.ada.org April 2015

http://dx.doi.org/10.1016/j.jdent.2006.09.004
http://dx.doi.org/10.1016/j.jdent.2006.09.004
http://dx.doi.org/10.1016/j.tripleo.2009.11.007
http://dx.doi.org/10.1016/j.tripleo.2009.11.007
http://dx.doi.org/10.1016/j.joms.2009.04.049
http://dx.doi.org/10.1016/j.joms.2009.04.049
http://jada.ada.org

	Reporting of adverse events and statistical details of efficacy estimates in randomized clinical trials of pain in temporom ...
	Methods
	Article selection
	Data extraction

	Results
	Coder discrepancies
	Article characteristics
	Primary outcomes and analyses
	Missing data
	Fulfillment of CONSORT harms reporting recommendations

	Discussion
	Conclusions
	Supplemental Data
	Appendix 1. Literature Search to Identify Clinical Trials in Which the Authors Studied Treatment for Temporomandibular Disorder Pain


