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Dear Editor,

With great interest, we read the recently published system-
atic review and meta-analysis by Miller et al. [1]. We appre-
ciate the endeavor presented by the authors to investigate 
the efficacy of exercise regarding chronic pain, as it is an 
epidemiologically highly relevant topic. Furthermore, we 
believe that it is important for exercise therapy research to 
engage in placebo-controlled trials. Thus, we completely 
agree with the authors that a lack of scientific rigor can often 
be observed in exercise science; however, we strongly disa-
gree with the key point of the paper, namely that exercise 
training for chronic pain is just as effective as non-exercise 
placebo treatments.

In this article, the authors cannot find statistically signifi-
cant superiority in favor of exercise interventions in (non-
exercise) placebo-controlled trials; however, the “absence 
of evidence”, meaning being unable to reach statistical 
significance to reject the null hypothesis does not equal 
“evidence for the absence” of an effect [2, 3]. In the meta-
analysis of Miller et al. [1], the reason for a non-significant 
result appears to be the lack of statistical power. This issue 
becomes more obvious when we look into its effect size 

estimation. The authors calculated a mean effect of 0.94, 
which would be considered a substantial effect in favor of 
exercise in most contexts and effect size conventions (e.g., 
[4]). Despite the large effect, the analysis failed to reach 
statistical significance, which can be attributed to the small 
number of included trials (n = 4), their considerable effect 
heterogeneity (I2 = 92.4%), and the small sample sizes, con-
sidering that three out of four studies have a total of 40 par-
ticipants (i.e., maximum of 20 per group). In addition, the 
large 95% confidence interval (CI), from − 0.17 to + 2.06, 
supports low statistical power. At this point, we need to ask 
to what extent this interval makes sense. If we apply the 
common language effect size index by McGraw and Wong 
[5] to the boundaries of the 95% CI, the lower bound would 
mean that when comparing a randomly drawn person from 
both the exercise and the placebo control group, the results 
would show the placebo control group as superior in approx-
imately 55 of 100 cases. If we look at the upper bound of 
the 95% CI, the random person drawn from the exercise 
group would outperform the person from the placebo group 
in almost every comparison (approximately 93%). Conse-
quently, there is hardly any meaningful information to be 
derived from the 95% CI. In order to improve the interpre-
tation of these results, Dent and Raftery [6] can be helpful 
because they take the direction of the effect and the uncer-
tainty of the effect estimate into consideration when inter-
preting their results. According to that approach, the results 
from Miller et al. [1] need to be interpreted as “inconclusive 
in favor of exercise” and suggest the necessity for further 
research. The authors recognized mentioned uncertainty by 
applying the GRADE criteria, but the final inference missed 
this relevant point.

In addition to the placebo-controlled trials, Miller and 
colleagues [1] also investigated the efficacy of exercise com-
pared to no-treatment control groups and usual care control 
groups. In both analyses, the authors detected a statistically 
significant effect of considerable magnitude of 1.02 (95% 
CI 0.67, 1.36) when comparing exercise to no treatment as 
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well as 0.65 (95% CI 0.41, 0.89) when comparing exercise 
to usual care. Therefore, 0.94 as the mean estimate for the 
exercise-placebo comparison is not a negative outlier, which 
would justify the expectation of a null result.

The significance of the problem becomes obvious when 
academic articles are used by the popular press to publish 
misleading statements, such as this article from Bee [7] in 
The Times in which it is stated “that the benefits of exercise 
on easing discomfort for sufferers of chronic muscle pain 
are no better than sham placebo treatments such as fake 
pills, creams and injections.” This is an extremely harmful 
statement to make in regard to exercise therapy and also the 
consequence of the scientifically not convincing inferences 
made about the efficacy of exercise in this paper [1].

Declarations 

Funding  No sources of funding were used to assist in the preparation 
of this letter.

Conflicts of interest/competing interests  Maximilian Koeppel, Stefan 
Peters, Gerhard Huber, Friederike Rosenberger, and Joachim Wiske-
mann declare that they have no conflicts of interest relevant to the con-
tent of this letter.

Ethics approval  Not applicable.

Consent to participate  Not applicable.

Consent for publication  Not applicable.

Availability of data and material  Not applicable.

Code availability  Not applicable.

Author contributions  MK wrote the letter. All authors discussed the 
arguments collaboratively and reviewed the letter critically. All authors 
read and approved the final version.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 Miller CT, Owen PJ, Than CA, Ball J, Sadler K, Piedimonte A, 
et al. Attempting to separate placebo effects from exercise in 
chronic pain: a systematic review and meta-analysis. Sports Med. 
2021. https://​doi.​org/​10.​1007/​s40279-​021-​01526-6.

	 2.	 Altman DG, Bland JM. Statistics notes: absence of evidence is not 
evidence of absence. BMJ. 1995;311(7003):485.

	 3.	 Greenland S, Senn SJ, Rothman KJ, Carlin JB, Poole C, Good-
man SN, et al. Statistical tests, P values, confidence intervals, 
and power: a guide to misinterpretations. Eur J Epidemiol. 
2016;31(4):337–50.

	 4.	 Cohen J. Statistical power analysis for the behavioral sciences. 
2nd ed. Hillsdale: Erlbaum; 1988.

	 5.	 McGraw KO, Wong SP. A common language effect size statistic. 
Psychol Bull. 1992;111(2):361.

	 6.	 Dent L, Raftery J. Treatment success in pragmatic randomised 
controlled trials: a review of trials funded by the UK Health Tech-
nology Assessment programme. Trials. 2011;12(1):1–10.

	 7.	 Bee P. Does exercise ease back pain, or is it in your head? 2021. 
https://​www.​theti​mes.​co.​uk/​artic​le/​does-​exerc​ise-​ease-​back-​pain-​
or-​is-​it-​in-​your-​head-​hrc96​589r. Accessed 29 Sep 2021.

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s40279-021-01526-6
https://www.thetimes.co.uk/article/does-exercise-ease-back-pain-or-is-it-in-your-head-hrc96589r
https://www.thetimes.co.uk/article/does-exercise-ease-back-pain-or-is-it-in-your-head-hrc96589r

	Comment on: “Attempting to Separate Placebo Effects from Exercise in Chronic Pain: A Systematic Review and Meta-analysis”
	References




