Developing an automated test
of laboratory rodent aﬀect and
welfare
Summary

Initial validation

▪ Mike Mendl, Liz Paul and colleagues from the University of Bristol have previously
developed the ‘judgement bias’ test to measure aﬀective (emotional) states in
animals.

1. Self initiated task
Rat places nose in
food trough to start
each trial.

2. Training phase
Rat is trained to keep nose in trough for 2s (Stay) if one tone
(e.g. 2 kHz) sounds in order to receive a food reward, and to
withdraw from trough within 2s (Leave) if another tone (e.g. 8
kHz) sounds in order to avoid a negative event (air-puﬀ ).

Experience of reward

The task

Self initiated task – up to 100 trials in 15 mins

3. Ambiguous cue testing phase
Rat receives occasional intermediate (ambiguous) tones
(e.g. 3, 4, 5, 6, 7 kHz). Leave responses indicate negative
(‘pessimistic’) judgements of ambiguity thought to be
associated with negative aﬀect, and Stay responses
indicate ‘optimism’ associated with positive aﬀect.

Can be learnt in 10 sessions

100

80

60

Reﬁned task learnt in just 10 sessions
Decreasing the number of steps between 20 ms
and 2 s Stay time, speeds up learning.
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Time rat needs to Stay
before food delievery
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Criterion: >70% correct
on both tones for 2
consecutive sessions
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Discrimination training

(15 mins sessions)
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Percentage correct responses
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Training

Discrimination task learnt in 20 sessions
Compared to 27-60 sessions for other automated
rat lever-pressing tasks.
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Prop of positve (Stay) responses to cue
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Response to all 4 tests
does not yield predicted
diﬀerences. Is this due to
habituation to treatments
or individual diﬀerences?
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Cognitive Bias Index (CBI) indicates individual diﬀerences across 3 repeated control tests
CBI = proportion of positive (Stay) responses minus the proportion of negative (Leave) responses to ambiguous cue.
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Gentle handling
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Treatment*cue*optimism: F6,7=2.87, P=0.09
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Rats were exposed to high (16 food items / 15 mins) or low (1 food item / 15 mins) reward experience and then
given an ambiguous cue test (using 2.8, 4, 5.6 kHz tones). Prediction: experience of multiple rewards engenders
a positive state and increases anticipation of positive outcomes (‘optimism’).
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Rats experiencing multiple rewards show more
‘optimistic’ responses to ambiguity as predicted.

Biomial
GLMM,
treatment:
χ2=6.92,
P=0.009
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They also show lower motivation to acquire food
(e.g. longer latency to initiate the ﬁrst trial of the
ambiguity test).
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Latency to ﬁrst initiation (s)

▪ With an NC3Rs project grant, the test has been automated for use with laboratory
rodents to allow research establishments to use it to assess the welfare of
their animals, and to investigate how emotional states change in response to
improvements in housing, environmental enrichment or scientiﬁc procedures.

‘Optimistic’
response to
ambiguity in
positive
treatment

Response to 1st test is in
line with predictions.

Prop of positve (Stay) responses to cue

▪ The animal is trained to recognise one stimulus (e.g. a low frequency tone) as
predicting reward and another stimulus (e.g. a high frequency tone) as predicting
non-reward or punishment. Once trained, the animal is presented with an
ambiguous stimuli (e.g. a tone mid-way between the two frequencies). How it
responds (i.e. whether it interprets the ambiguous stimuli as rewarding or nonrewarding) is an indicator of whether the animal is in a positive (optimistic) or
negative (pessimistic) aﬀective state.
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Mean CBI in each control (no treatment) session

▪ Versions of the test have been developed for use with a range of animal species,
including bees, rodents, birds and non-human primates. The test provides a
mechanism for assessing whether an animal is in a positive or negative aﬀective
state, a key component of its welfare which is otherwise diﬃcult to measure.
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Proportion of positve (Stay) responses

▪ The test is based on work in humans which shows that people who report that
they are experiencing negative emotions make more negative and pessimistic
judgements about ambiguous events than happier people do.
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Prop of positve (Stay) responses to cue

Positive and negative treatments

Rats were exposed to positive (15 mins gentle handling or enrichment) or negative treatments (15 mins restraint
or isolation) and then given an ambiguous cue test (using 4 kHz tone).

15

10

5

X2=12.34, P<0.001
0.00

+ve

ambig

-ve

Positive aﬀect may increase perceived reward
probability but decrease reward value.
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3Rs impacts
▪ An automated test has been developed for use with laboratory mice and rats.
▪ Animals can be rapidly trained in comparison with other judgement bias tests.
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▪ The test uses a relatively benign negative stimulus (air puﬀ ).
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▪ Further validation is planned using a range of environmental and pharmacological
manipulations.
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▪

A home cage version is being developed to avoid the stress of moving animals to
a novel test environment.

Samantha Jones, Elizabeth Paul, Vikki Neville, Laura Higgs,
Emma Robinson and Mike Mendl of the University of Bristol
and Peter Dayan of University College, London.

