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APPROACHES TO EVALUATING NUMBERS 
 
It is not the role of Animal Ethics Committee (AEC) to undertake statistical evaluations of research 
protocols.  However, the AEC often becomes involved in statistical matters because of their 
ethical implications for animal welfare. 
 
Reduction of animal numbers is one of the three ‘R’s, which are general principles for the care 
and use of animals for scientific purposes emphasised by the NHMRC’s Australian Code (2004).  
However, reduced number should not be pursued at the expense of adequate experimental 
design, because an inadequate sample size may lead to wastage of animals, which is itself an 
anathema to the principle of Reduction.  Moreover, the minimisation of animal suffering inherent 
in the separate principle of Refinement may sometimes be achieved by a larger number of 
animals overall, but with less of them exposed to painful or burdensome procedures. 
 
The following list of nine points may assist research applicants in their dealings with the AEC over 
statistical issues, because they cover the problem areas most frequently questioned by the 
Committee. 
 
The AEC: 
 
1. would prefer a description of proposed statistical analysis of data so the relationship 

between treatments, sample sizes and experimental design is clear 
 
2. likes power analyses based on a pre-determined effect size, prior estimates of variance 

(both with a source or justification) and proposed significance levels. 
 
3. would prefer larger sample sizes if these are needed to detect significant, small effects. 
 
4. requires justification for the choice of groups to be compared and the relative sizes of the 

groups.  In standard comparative experiments statistical considerations suggest equal 
sample sizes in control and experimental groups are optimal to maximise statistical power 
to detect a treatment effect for a given total number of animals.  However, where the 
welfare impost on an experimental group is far higher than on the control group, the AEC 
encourages consideration of relative sample sizes that reduce the total welfare burden on 
the animals without sacrificing a sufficiently precise comparison. 

 
5. likes reference to previous studies showing significant effects using proposed sample 

sizes in similar experimental designs and contexts. 
 
6. does not like “we have always done it this way and have had material published” as the 

end of the story.  If that is so then many of the steps above can be covered by appropriate 
references to that earlier work. 

 
7. will listen to argument that there is no prior comparable investigation, so sample sizes are 

necessarily an intelligent guess, but please give the AEC the context of that guess. 
 
8. will not accept arguments about numbers ‘pulled out of the air’ or based on convenience 

or what can be managed. 
 
9. because of their genetic identity and common exposures, measurements from two 

bilateral organs (eg, eyes, ears, kidneys) from one individual are correlated (ie, not 
independent).  The AEC requires that the description of the method of analysis and 
sample size justification takes into account the correlated structure of a data set with 
pairwise matching of this type.  Further, the AEC requires that where feasible, this 
correlation is exploited to reduce the required sample size and total welfare burden on 
animals (typically this will occur in situations where the two organs may receive different 
treatments and the two organs from an individual animal are allocated randomly to 
different treatments). 


