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Abstract

The development of accurate measures of animal emotions is important for improving and promoting animal welfare. Cognitive bias indicates
the effect of emotional states on cognitive processes, such as memory, attention, and judgement. Cognitive bias tests complement existing
behavioural and physiological measures for assessing the valence of animal emotions indirectly. The judgement bias test has been used to
assess emotional states in non-human animals; mainly in laboratory settings. The aim of this review is to summarise the findings on the use
of the judgement bias test approach in assessing emotions in non-human animals, focusing in particular on farm livestock. The evidence
suggests that it is possible to manipulate affective states and induce judgement bias effects in farm livestock. In addition, the results support
the effectiveness of manipulating environmental variables for inducing negative or positive affective states. However, the evidence from farm
livestock does not consistently confirm the directionality of the hypotheses. The use of specific strategies to induce positive or negative
judgement bias, such as the manipulation of housing conditions, could account for the inconsistency of findings. The study of cognitive
processes related to emotional states in livestock has great potential to advance and improve our understanding of animal welfare.
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Introduction
The ability to experience affective states has a key role in the
lives of animals (Panksepp 2005; Mendl et al 2009, 2010a;
Briefer 2012). Emotions arise in salient situations and allow
animals to maximise the acquisition of fitness-enhancing
rewards and minimise the exposure to fitness-threatening cues
(Rolls 2005; Burgdorf & Panksepp 2006; Nettle & Bateson
2012). Human psychology considers that emotional states have
a multifaceted nature (Clore & Ortony 2000; Lerner & Keltner
2000). In addition to conscious experience of emotion, other
components, such as behavioural and physiological changes
associated with the emotional states are also included. For
example, fear not only includes the subjective feeling of terror,
but it is also associated with changes in heart rate, raised blood
pressure and increased tendency for fleeing or freezing
behaviour. While in humans linguistic reports are often used to
investigate the conscious experience of emotion, the same
approach cannot be used in animals. Instead, behavioural and
physiological components are used to investigate emotional
states in animals. Recently, Paul et al (2005) proposed to inves-
tigate the interactions between emotions and cognition.
Cognitive processes and emotions interact in at least two
possible ways: i) cognition can trigger particular emotional
states; and ii) cognition can be influenced by specific
emotional states (Dantzer 2002; Desiré et al 2002; Paul et al
2005). This is a crucial point due to the potential bidirectional
causal relationship between cognition and emotion. 

In humans, research has shown that cognitive processes,
such as attention, memory and judgement are influenced by
emotional states. The interaction between emotion and
cognition has an adaptive value, as it helps to memorise
information or make judgements about circumstances or
stimuli (Mineka et al 1998; Paul et al 2005; Haselton &
Nettle 2006). Negative affective states, such as anxiety and
depression, can cause increased attention and recall of
threatening and negative stimuli (eg Eysenck et al 1991;
Gotlib & Krasnoperova 1998). Numerous experimental
studies have been conducted on people with anxiety to
examine attention biases, using mainly two computerised
paradigms. The first is the visual dot probe task, in which
two words are presented to participants on a computer
screen and followed by a probe presented in the location of
one of the two preceding words. The rationale behind this
task is that participants experiencing negative affect will be
quicker at detecting a probe when it replaces a threat word
than when it replaces a neutral word (Paul et al 2005). The
second paradigm is known as the Stroop colour-naming
task, in which words are presented in a variety of colours
and participants need to name the colour while ignoring the
meaning of the word. These have shown that anxious
subjects are particularly prone to bias their attention
towards threatening information (Mathews & MacLeod
1985, 1994; MacLeod et al 1986). Also, emotional states
influence decisional processes, such as the likelihood of

Universities Federation for Animal Welfare Science in the Service of Animal Welfare




