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Randomized controlled trials (RCTs) are generally recognized as the strongest method for
inferring causal inferences about the effects of treatments. As the National Research Council
of the National Academies of Science state, “a randomized trial, clinical trial, or true
experiment, is considered the gold standard for determining the relationship of an agent to a
health outcome or adverse side effect.” [1] Yet, any RCT can only be as good as its
execution and reporting. If the data are not analyzed appropriately and the results not
described accurately, then even well-designed RCTs can be misleading.

The recent paper by Figueiredo et al. [2] reports the results of an RCT comparing the effects
of Nordic walking (NW) to those of usual overground walking (OW) on a number of
outcome variables in older adults, including gait speed. The conclusion section of the
paper’s abstract consists of the following sentence: “NW is 106% more effective in
improving gait speed among elderly than OW,” and similar statements are made in the body
of the text. For older adults, this purported conclusion seems of great value. Yet, is it
supported by the data?

The instructions for authors for Disability and Rehabilitation [3] recommend adherence to
the CONSORT Guidelines [4] when reporting RCTs. The CONSORT guidelines state,
“Confidence intervals should be presented for the contrast between groups. A common error
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is the presentation of separate confidence intervals for the outcome in each group rather than
for the treatment effect.” [4] Unfortunately, Figueiredo et al. [2] do exactly what the
CONSORT guidelines advise against. They show that gait speed changed significantly in the
NW group, but did not change significantly in the OW group.

What Would Be a Proper Statistical Test?

It is well established that in a parallel groups RCT (as the Figueiredo et al. [2] study was),
the correct test for the effect of treatment is a test of the between-groups difference in the
outcome. In contrast, showing that one group changed significantly from baseline and
another did not is neither an equivalent, nor valid test of differences between two
interventions. A thorough and excellent exposition of this point was provided by Bland and
Altman [5] in a paper aptly titled ‘Comparisons against baseline within randomised groups
are often used and can be highly misleading.” As Bland and Altman show, such a testing
procedure will often yield conclusions that are inconsistent with an appropriate between-
groups test and would yield markedly inflated type-1 error rates under many circumstances.

Using the data (means and standard deviations) reported by Figueiredo et al. [2] in their
Table I1, we used a simple, freely available online module to calculate an ordinary t-test on
the between-groups difference in change in gait speed. [6] The result is a t of 0.8879 with 24
degrees of freedom, which is nowhere near statistically significant (two-tailed P value of
0.38). Thus, an appropriate statistical test of the hypothesis that NW improved gait speed
relative to OW should have led to the conclusion that the null hypothesis of no effect could
not be rejected and, therefore, the study offers no compelling evidence that NW affects gait
speed differently than does OW. Given the above, the stated conclusion of the paper is
inaccurate.

Concerns About the Proper Effect Size Metric

We also note that the effect size metric used by Figueiredo et al. [2] is a very unusual one.
We have not seen the effect size metric the authors used before and they provide no
reference for its justification. The effect size metric in their terms was:

NW means difference—=SD at baseline

OW means difference+SD at baseline

It is notable that the authors state that “Despite the small sample size, Shapiro-Wilk,
Skewness, and Kurtosis tests showed that all variables followed a normal distribution.”
Hence, the effect size metric they are calculating is then (plausibly) a ratio of two normally
distributed variables. Moreover, because each of the normally distributed variables in the
ratio involves a difference score, their means are plausibly zero (and in the actual sample are
close to zero). This is noteworthy because the ratio of two normally distributed variables
with mean zero follows a Cauchy distribution, and a statistic with a Cauchy distribution is a
poor choice for an effect size metric because a Cauchy distribution’s mean and variance do
not exist (i.e., are undefined) [7]. Thus, no confident conclusions can be drawn about the
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effect size Figueiredo et al. [2] drawn. Given that this calculation serves as the basis of their
statement that, “NW is 106% more effective’, it renders this conclusion misleading.

There are many RCTSs reported in the literature which offer good examples of using
between-group tests and effect size metrics which have been well-studied and whose
properties have been described by statistical scientists (e.g., [8]). Two good examples of
papers in which appropriate between groups tests are conducted and established effect size
metrics are used are references [9] and [10]. For example, in [9] the authors used a between
groups test and also tested for group by time interactions (equivalent to a between groups
test on change scores [11]) and used Cohen’s d, a standard and established effect size metric.
Similarly, in [10], the authors also studied gait speed as an outcome, found “No significant
effect of group, time, or group*time adjusted for sex and baseline gait speed category”, and
on that basis appropriately concluded “Both programmes were equally effective in
maintaining walking capacity after discharge from stroke rehabilitation; or were equally
ineffective in improving walking capacity.”

On the basis of the points above, the conclusion of the Figueiredo et al. [2] paper is
incorrect. We hope that authors, readers, and editors of this and other journals are more
cognizant of the issues raised herein and explicated so well by Bland and Altman [5].
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