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Animal welfare I

How to measure it?



Broom, D.M. & Johnson, K.G. 1993. Stress and Animal Welfare.

+ Very good

- Very poor

„the welfare continuum“
Individual   

Environment

Physical conditions, health

Psychological welfare, positive emotions, quality of life

The welfare of an individual is its state as regards its attempts to cope with its 

environment. It varies on a continuum from very good to very poor.

Animal welfare
What do we mean when talking about “animal welfare”?
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Animal welfare
Physiological & behavioural indicators of welfare
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Animal welfare II

Cognitive bias as a tool to quantify 
emotions in non-human animals
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Emotional states influence cognitive functioning.

Cognitive bias

How to assess emotions in non-human animals?
Cognition & emotion

 Attention bias

 Memory bias

 Judgement bias

Paul et al., Neuroscience and Biobehavioral Reviews 29: 469–491, 2005.

Cognitive outputs of emotion 
are the numerous information 
processing changes or biases 
that are observed amongst 
humans in whom particular 

emotions or moods have been 
induced or reported.



Anxiety is often associated with shifts in attention towards threat.

Attention bias

How to assess emotions in non-human animals?
Cognition & emotion

Paul et al., Neuroscience and Biobehavioral Reviews 29: 469–491, 2005.



There are strong links between emotions and the storage, consolidation & retrieval of memories.

Memory bias

How to assess emotions in non-human animals?
Cognition & emotion

Paul et al., Neuroscience and Biobehavioral Reviews 29: 469–491, 2005.

“Flashbulb” 

memories



Anxiety is often associated with a bias in the interpretation of ambiguous stimuli.

Judgement bias

How to assess emotions in non-human animals?
Cognition & emotion

Paul et al., Neuroscience and Biobehavioral Reviews 29: 469–491, 2005.

 interpretations of ambiguous stimuli

 expectations about the future

 risk-taking



Cognition & emotion
Judgement bias

?
Harding et al., Nature, 427: 312, 2004.



Press lever „left“

to get:

food reward

Press lever „right“

to avoid:

mild punishment

Cognition & emotion
Judgement bias paradigms



Response „left“

Expectation:

food reward

Response „right“

Expectation:

mild punishment

Optimist

Pessimist

Cognition & emotion
Judgement bias paradigms



Cognition & emotion
Judgement bias paradigms

spatial cuesvisual cues odour cues



Richter et al., CABN, 12: 527-542, 2012. 
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Papciak et al., Behav Brain Res, 256: 305–310, 2013.

social defeat

Cognition & emotion
Inducing optimistic- and pessimistic-like states



Cognition & emotion
Validation of a judgement bias paradigm for mice

ProcedureTouchscreen 
system



Cognition & emotion
Validation of a judgement bias paradigm for mice
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Cognition & emotion
Validation of a judgement bias paradigm for mice


