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What is research waste?

Malcolm Macleod

Collaborative Approach to Meta-Analysis and Review of 
Animal Data from Experimental Studies

and

University of Edinburgh
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Winner of the 2012 Ignoble Prize for Neuroscience
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Biomedical research:
Increasing value, reducing waste

Macleod et al, Lancet 2014
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1. Setting research priorities
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1. Setting research priorities
Whose priorities?
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Biomedical research:
Increasing value, reducing waste

Macleod et al, Lancet 2014
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2. Design, conduct and analysis
Failure to replicate published pre-clinical 

academic results
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You can usually find what you’re 
looking for …

Group Day 1 Day 2 Day 3 Day 4 Day 5

“Maze 
bright”

1.33 1.60 2.60 2.83 3.26

“Maze 
dull”

0.72 1.10 2.23 1.83 1.83

Δ +0.60 +0.50 +0.37 +1.00 +1.43

Rosenthal and Fode (1963), Behav Sci 8, 183-9

• 12 graduate psychology students
• 5 day experiment: rats in T maze with dark arm alternating at random, and the 

dark arm always reinforced
• 2 groups – “Maze Bright” and “Maze dull”
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1173 publications using non 
human animals, published in 2009 
or 2010, from 5 leading UK 
universities

“an outstanding contribution to 
the internationally excellent 
position of the UK in biomedical 
science and 
clinical/translational research.”

“impressed by the strength 
within the basic neurosciences 
that were returned …particular 
in the areas of behavioural, 
cellular and molecular 
neuroscience” 

The scale of the problem
RAE 1173

Rand Blind I/E SSC
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Biomedical research:
Increasing value, reducing waste

Macleod et al, Lancet 2014
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Delays and inconsistency in ethics and governance
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Biomedical research:
Increasing value, reducing waste
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Biomedical research:
Increasing value, reducing waste
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Use of the Morris Water Maze
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Researchers are different …
nu

m
be

r

quality

F.F.P.

HARKing

Open 
Science

Preregistration

Risks of 
bias
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How we do research integrity
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Research Improvement Strategy
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If you are planning a systematic review or 
meta-analysis of animal data, CAMARADES are 

here to help: malcolm.macleod@ed.ac.uk


