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With their ‘Decision tree for controlled tri-

als’, Alan and Will have provided an excellent 
resource for experimenters. They communicate 
precisely why there is no panacea for experi-
mental design, but that choice depends on the 
feasibility of including control participants, the 
length of treatment washout time, as well as the 
reliability of the outcome measure. 

To aid the communication of the various 
types of experimental design, Alan and Will 
used a notation system presented in their Figure 
1. Such schematics have been attempted before, 
but I think the notation used by Alan and Will 
has the great advantage that the arrows show 
exactly which time-point is compared to other 
time-points for generation of the change or 
difference scores. This favourable aspect of the 
notation system communicates the precise link 
between experimental design and analysis of 
data. 

Alan and Will included the time-series or 
quasi-experimental design in their paper at my 
suggestion. Researchers might wonder why 
such a design would be adopted at all, given its 
obvious lack of a control group. One example 
might be situations in which time itself is the 
intervention. Such is the case in studies on cir-
cadian variation in performance. Any readers 
who have tried to research elite athletes might 
also find it difficult or maybe even unethical to 
include a control group. In the future, Alan and 
Will might like to extend their statistical exper-
tise to this situation in particular, since the 
analysis of time-series data might involve com-
plicated covariate analysis (to control for inter-
vening variables also changing over time) of 
correlated data-sets. 

In the paper, two important issues were also 
mentioned. First, even in a fully controlled trial, 
it was pointed out that there may be reactive 
effects due to the participants knowing they 
have been allocated to either the treatment or 
control group. Another so-called threat to valid-
ity in a controlled trial is the potential for 

change in participants' behaviour if they receive 
feedback about their pre-treatment scores be-
fore the treatment or post-test. Even performing 
the pre-treatment test can in principle affect the 
control and experimental treatments differently.  
Although any physiological responses to exer-
cise might not be due to such reactive effects, 
this threat to experimental validity might influ-
ence an outcome measure of human perform-
ance. One design that is supposed to estimate 
reactive effects due to the pre-treatment meas-
urements is called the Solomon 4-group. Using 
the new notation, the design is as follows: 

 

 
 
The Solomon 4-group is a complicated de-

sign and demands a large sample size (due to 
the inclusion of four groups). Nevertheless, I 
have seen it employed in some large scale stud-
ies on physical activity interventions, for exam-
ple. 

Secondly, the important issue of lack of re-
tention of research participants (often called 
subject mortality or attrition) was mentioned by 
Alan and Will. If a treatment has been so badly 
received by participants that they decide to vote 
with their feet, a researcher can hardly label the 
treatment a success, even if the data analysed 
on the remaining "selected sample" suggests 
that this is so!  The CONSORT statement cited 
by Alan and Will deals with this important 
issue by advising researchers to distinguish 
between two types of analysis: intention-to-
treat, where you include all participants in the 
analysis, regardless of how well they complied 
with the treatment, and as-treated, where you 
include only those who did everything properly 
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(Altman et al., 2001).  A good reference on the 
Web is the intention-to-treat page at Gerard 
Dallal's statistics site. Intention-to-treat analy-
ses are an issue where the outcome is mortality 
or morbidity that can be quantified without a 
post-test, but exercise and sport-science analy-
ses are mainly as-treated, because participants 
have to get through the treatments and perform 
the post-test before they can be included. Re-
gardless, it is important to document what hap-
pens to all the participants, and to justify the 
approach you have taken in the analysis. 
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