
   The Design and Statistical Analysis 
of Animal Experiments 

  Written specifi cally for animal researchers, this is the fi rst 

book to provide a comprehensive guide to the design and 

statistical analysis of animal experiments. It has long been 

recognised that the proper implementation of these tech-

niques can help to optimise the number of animals used 

in an experiment. By using real-life examples to make 

them more accessible, this book explains the statistical 

tools that are routinely employed by practitioners. 

 A wide range of design types are considered in detail, 

including block, factorial, nested, crossover, dose-escala-

tion and repeated measures. Alongside each design, tech-

niques are introduced to analyse the experimental data 

generated. Each analysis approach is described in non-

mathematical terms, helping readers without a statistical 

background to understand key techniques such as:  t -tests, 

ANOVA, repeated measures, analysis of covariance, mul-

tiple comparison tests, non-parametric methods and sur-

vival analysis. 

 Th is is also the fi rst text to describe technical aspects 

of InVivoStat, a powerful open-source software package 

developed by the authors to enable animal research-

ers to analyse their data and obtain informative results. 

InVivoStat can be downloaded at  www.invivostat.co.uk . 
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  Robin A. Clark  is a Senior Analyst Programmer at 

Huntingdon Life Sciences, Alconbury. Originally qualifi ed 

as a marine ecologist, he is now a software architect pro-

ducing data collection and statistical applications for the 

pharmaceutical industry. Robin produced the user inter-

face and designed the system architecture for InVivoStat.   
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  Preface   

 Th is book is aimed at practitioners who do not have a 

statistics degree and yet wish to apply statistics to help 

them arrive at valid and reliable conclusions while 

minimising the animal numbers required. Descriptions 

of the mathematical methods underpinning the topics 

covered in the book are purposefully kept to a min-

imum. If readers wish to gain a better understanding of 

the mathematics behind experimental design and stat-

istical analysis then reading a more advanced textbook 

would help further their understanding. 

 Th e solutions to practical problems encountered 

when conducting animal experiments are explained 

using non-technical approaches. We believe that in 

many situations advanced statistical ideas can be 

employed successfully by researchers with no statistical 

qualifi cation, using a combination of common sense 

and modern statistical analysis software packages. In 

our experience statistical ideas are often introduced 

to scientists using mathematical terminology. Th is can 

be off -putting to non-mathematicians and can leave 

researchers with, at best, only rudimentary statistical 

tools and at worst a fear of statistics. 

 To keep the descriptions of the statistical tools covered 

in this book as simple as possible, we shall occasionally 

give pragmatic explanations. While such explanations 

may not apply in all cases and in all scientifi c disciplines, 

this approach does allow us to introduce methods in a 

clear and concise way. By allowing ourselves the freedom 

to simplify the problems pragmatically, we aim to make 

statistical tools more accessible. Th e reader is invited, 

once they have familiarised themselves with (and hope-

fully found the benefi t of using) the tools described in 

this book, to read more advanced texts on the subject. 
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Prefacexiv

 Th is book is divided into seven chapters which 

loosely correspond to the procedure a researcher 

should take when planning the experimental design, 

running the experiment and evaluating the data gener-

ated. Following an introductory chapter and a second 

describing certain statistical concepts, the third chapter 

covers diff erent types of designs. Designs are outlined, 

where possible, in simple non-technical language. Th is 

is followed by a chapter describing the randomisation 

of the experimental material. Th e fi fth chapter discusses 

the statistical analysis of animal experiments and this is 

followed by a chapter describing how these methods 

can be applied within the statistical software package 

InVivoStat. Th e fi nal chapter draws some conclusions 

about the ideas contained within the text. 

 A scientist can apply all of the methodology 

described in this book. Certain topics covered are 

more advanced than others and while we aim to make 

all subjects accessible, the reader should be aware that 

the help of a professional statistician may be advisable 

when fi rst implementing some of the more advanced 

tools. However, once the readers have familiarised 

themselves with the ideas contained within this book, 

we hope they will have a fuller appreciation of the help 

statistics can off er to improve the conclusions that can 

be made when running animal experiments.  
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