Justification of Animal Numbers


Justification of Animal Numbers for Teaching, Research, and Testing Purposes:
Studies should be designed to provide a statistically significant result with the minimum number of animals and the method of determination.

Common types of research studies include:
Teaching Studies:   Sample size specified by student-to-animal ratio. Consideration of minimal animal numbers without impacting hands-on-teaching experience.  
Exploratory Study Requiring No Statistical Analysis: (e.g. murine production colony): Animal sample size are justified based on the probability of success of the experimental procedure.  
Epidemiological Studies (intervention and observational):  Animal sample size calculations are used to estimate a population, test a hypothesis (intervention and observational), or obtain results that support the detection of an event.
Behavioral Studies: Animal sample size calculations depend on the type of animal behavioral study employed (e.g., field work vs. human-animal bond) 
Pilot Studies: Animal numbers are determined by researchers experience and personal judgment. These animal numbers are generally small.  Data obtained in pilot studies can be used to determine statistically relevant sample size calculations for future experiments.
Note: Some studies may not fall into these categories 

A key principle regarding ethical use of animals in research, teaching or testing include the 3Rs (reduction, replacement, & refinement).  
Animal number justification begins with a clearly stated, hypothesis-driven outline of the experimental design. Principal investigator should consider the following:
· Experiment’s purpose 
· Number of experimental groups/subgroups by species/strain per group/subgroup
· Total number of control and experimental animals from the experimental design (Consider including a grid or flowchart)
· If tissue harvest is required, ensure that the relationship between the amount of tissue needed for the experiments is directly correlated to the number of animals required to produce that tissue 
· Anticipated animal losses or removal due to morbidity, mortality or other expected difficulties with the experimental procedures. (Report to IACUC if Adverse Event)  
Statistical techniques for sample size calculation:
· Power analysis: Most popular and researcher should have information and knowledge on the effect size, standard deviation, type 1 error, power, direction of effect, the appropriate statistical tests, and attrition or death of animal. 
· Resource equation method: if statistical justification such as effect size, standard deviation is unable to be determined or if there are multiple factors involved. 
Studies Requiring Inferential Statistical Analysis: 
· Justification statement must include the values of alpha, beta, sigma, and effect size used in the power analysis to determine sample size. 
· Alternatively, minimum numbers of animals may be determined based on pertinent literature for comparable studies in which the desired effect sizes were shown to be statistically significant.
Consultation with a statistician or use of statistical software during the design phase of the experiment may be warranted  



Websites helpful in determining appropriate sample size:
https://stats.oarc.ucla.edu/other/mult-pkg/seminars/intro-power/
https://epitools.ausvet.com.au
https://epitools.fp7-risksur.eu/tools/index?toolId=46
https://epidemiology.sruc.ac.uk/shiny/apps/samplesize/
http://statpages.org
https://arxiv.org/abs/1707.00222
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