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Thus, although these data showed that the active treatment
produced a potentially meaningful and greater reduction in pain
than the control treatment, the P level associated with that statis-
tical test was .11; that is, trending in the expected direction, but
not statistically significant. Our analyses indicate that relatively
few additional subjects would have been needed to reject the null
hypothesis of no time by treatment interaction at the .05 level—24
and 32 subjects, respectively, for power of 80% and 90%. At worst,
then, we find the results reported here to be inconclusive because
although a relevant effect size was evident, a slightly larger sample
was needed to detect that effect. ‘‘Size is everything’’ [7] when
drawing conclusions from clinical trials.

Potential efficacy was also suggested by the counts of clinically
significant reductions in pain report under the 2 conditions. When
patients reported a large (50%) reduction in pain, BTX-A was at
least twice as likely to have been the treatment (at 1 month). Like
many useful treatments, BTX-A appeared to be effective in only a
minority of cases (depending on the follow-up interval, about 6
of 21). The task may then be to focus efforts on identifying patients
who derive a benefit from BTX-A (eg, patients with hyperactivity in
the masticatory muscles). This is particularly important in TMDs
and other musculoskeletal pain conditions that are likely to have
multiple underlying mechanisms, in which ‘‘monism of experi-
ence. . .does not translate into singularity of causes’’ [6]. Because
this study used a general sample of myofascial TMD patients, treat-
ment effects could have been diluted as a result of heterogeneity in
causal mechanisms.

Despite the authors’ forthright description of methodological
caveats in their discussion section, their final words leave the read-
er with a conclusion that is consistent with the significance level,
but not with either the effect size or the power of the study. (We
limit ourselves here to analyses related to differences in the report
of usual pain). Rather than stating ‘‘BTX-A is not efficacious. . .in
patients with persistent myofascial TMD pain,’’ they could have
stated, with considerable justification, that their study was not suf-
ficiently powered to rule out the presence of clinically significant
effects of BTX-A.

As the authors note, evidence for the efficacy of most TMD
treatments is limited. TMD patients need more effective and safe
treatment options, and treatments may need to be tailored to
underlying mechanisms. It would be a shame then, if conclusions
drawn from insufficiently powered clinical trials were responsible
for limiting future research on treatments that may benefit some
TMD sufferers.
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To the Editor,
Given the limited options available for the treatment of myofas-

cial temporomandibular disorder (TMD) pain and the recent U.S.
Food and Drug Administration approval of the use of botulinum
toxin A (BTX-A) for chronic migraine, the randomized controlled
clinical trial reported by Ernberg et al. [4], is most welcome.
Nevertheless, we find their conclusions overly conservative be-
cause although their abstract concludes, ‘‘These results do not indi-
cate a clinical [sic] relevant effect of BTX-A in patients with
persistent myofascial TMD pain,’’ the study was limited in the
same way as previous research on BTX-A for TMD [5,8]—it was
underpowered.

Over 40 years ago, Jack Cohen [1,2] began a revolution in the
use of power analysis in behavioral and clinical research. He asked
then, how many good ideas (ie, those with meaningful effect sizes
but insufficient sample sizes) had been rejected over the last 50
years by the bias to favor the minimization of type I over type II
error rates in statistical decision making? We write to question
whether a potential treatment effect may have been missed as a
result of an apparent misunderstanding in the way these rates
are determined and interpreted.

Ernberg et al. [4] determined a priori that a sample of 18 sub-
jects was sufficient to detect a 30% reduction in the rating of spon-
taneous pain, given type I and type II error rates of 5% and 10%,
respectively. Although that power calculation is correct for the
main effect of time, it is only correct in the test of the interaction
effect, clearly the most relevant to this situation, if we assume that
the change under the control condition were zero. Stated differ-
ently, although this study planned to detect a 30% improvement
from baseline after active treatment, it actually required that the
active treatment provide 30% more improvement from baseline
than did the control treatment. In fact, there was improvement
after control treatment, and our calculations indicate that the ac-
tual statistical power with 21 subjects was considerably less than
90%—the power of the Student t test of the difference between
treatment conditions was about 54% at 1 month and 75% at 3
months. Although the obtained effect sizes were smaller than
planned, there was approximately 0.5 SD more improvement in
the active than control treatment at 1 month, and 0.6 SD more at
3 months. To put these effect sizes in context, 3 clinical trials
[3,9,10] have shown an advantage in the use of stabilization splints
over nonoccluding splints of no more than 0.25 SD. Thus, this, and
2 other studies of BTX-A efficacy in TMD [5,8] produce effects that
are at least twice as strong as those seen in placebo-controlled tri-
als of stabilization splints.



[10] Rubinoff MS, Gross A, McCall WD. Conventional and nonoccluding splint
therapy compared for patients with myofascial pain dysfunction syndrome.
Gen Dent 1987;35:502–6.
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Response to letter by Janal and Raphael

First we would like to thank Drs. Janal and Raphael for their
interest in our study and for adding to the debate about the effi-
cacy of botulinum toxins (BTX) for myofascial temporomandibular
disorders (TMD).

In their Letter to the Editors, Drs. Janal and Raphael argue that
our conclusions are too conservative and that the study is under-
powered. They also argue that the patient selection was too heter-
ogeneous and that treatment effects therefore could have been
diluted.

In their calculations they come to the conclusion that our study
had a power of 54% at 1 month and 75% at 3 months based on the
difference in pain intensity between treatments, which is a lower
power than we aimed at. In order to be clinically meaningful we
believe that there should be a considerable difference between
treatments, given the high costs for BTX compared with other
treatments, and we therefore chose a difference of 30% pain reduc-
tion in our power calculation, which is regarded as clinically rele-
vant [2]. One can always argue that this was a too strict approach.

Although our study showed a larger pain reduction after BTX-A
than after normal saline, this difference was not statistically signif-
icant. Because of this we therefore decided to interpret our find-
ings with caution. In addition, and most importantly, the number
of subjects with 30% pain reduction at 1 and 3 months, respec-
tively, was not impressive, and not larger for BTX-A than for nor-
mal saline (9 vs 7 and 7 vs 4). Based on these findings, at not
even 3 times as many patients (n = 63) with the same frequency
of responders (27 vs 21 and 21 vs 12) would these figures be sig-
nificant (McNemars test; P = .307 and P = .081, respectively). We
also believe that we have provided a fair discussion of the limita-
tions of the present study so that other researchers wanting to
demonstrate clinical efficacy of the BTX-A can learn from this
study.

We agree that our choice of patient selection, that is, not to
focus on patients with muscle hyperactivity, can be discussed. In
the clinic most patients with myofascial pain improve considerably
with conservative treatment, for example, self-care regimen,
occlusal splints, and physical therapy. Hence, the biggest chal-
lenges are patients whose pain does not resolve or who do not ade-
quately improve after such standard treatment. For them we had
hoped that BTX-A could be a useful complement. Thus, although
strict diagnostic criteria were used for diagnosis [1], most probably

our patient material was heterogeneous with respect to muscle
activity. The group also consisted of patients with a high grade
of depression (72%) and nonspecific physical symptoms (86%) in
addition to persistent pain.

Of the 2 studies that have investigated the effect of BTX-A in
bruxism, only 1 used electromyographic (EMG) recordings to asses
changes in muscle activity. However, whereas a significant reduc-
tion in masseter muscle EMG activity was reported after BTX-A
compared with normal saline, as well as compared with the tem-
poralis muscle, pain was unfortunately not assessed [4]. In the
other study, there is ambiguity about the diagnosis of bruxism be-
cause it was based on patient report and clinical signs. Neverthe-
less, the patients that received BTX-A showed a better global
treatment effect compared with those randomized to placebo [3].
These findings suggest that there might be a role for BTX-A in pa-
tients with myofascial pain and muscle hyperactivity, but this was
not the group we selected for our study. Furthermore, it should be
noted that the relationship between bruxism and craniofacial pain
is still under considerable debate [5].

Both the relatively low number of patients included in our
study and the very select group of patients having persistent myo-
fascial pain and treated at specialist clinics are discussed under
limitations of the study.
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