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The donkey (Equus africanus asinus) has been domesticated for around 5,000 years

and, in this short amount of time, have become a rich and important part of human

society (Rossel, et al. 2008). It is estimated that there are around 90 million donkeys

worldwide and, since the year 2000, the donkey’s worldwide population has

reportedly been growing (Minero, et al. 2016). An estimated 90 million donkeys live

in developing countries and are used to carry out “beasts of burden” tasks in harsh

conditions and for long hours each day (Burn, et al. 2010). Working donkeys are

owned by the poorest members of society who do not have access to adequate

resources and have rarely been educated on how to ensure good welfare (Regan, et

al. 2014). Even with their rich integration into human society they are still often

denigrated as the “poor relation” to the horse (Equus ferus caballus) but, although

they appear similar, their physical and behavioural traits are remarkably different.

The donkey is a unique species and should no longer be looked on as a smaller

version of the horse; it is this attitude that has enforced opinions that the donkey is

stupid and does not feel pain (Burden, et al. 2015).



As a prey animal with many natural predators the donkey has evolved a natural “fight

or flight” mechanism and will either choose to run away, if they feel threatened, or will

bite, kick and use their body weight to fight off the threat. The donkey is more

adapted to fight unlike the horse who will usually choose to run away from a threat.

In rocky, mountainous areas in which the donkey evolved it would be foolish to flee

as this poses hazards. This is something which is rarely taken into consideration

when handling donkeys, especially by handlers who presume the donkey’s

behaviour is similar to the horses (Burden, et al. 2015). Recent research carried out

at the Donkey Sanctuary found that donkeys, in fact, out-perform horses in a test of
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spatial cognition and perseveration abilities. They were also able to problem solve

quicker, and more accurately, than horses which is important to take into account

when training donkeys (Osthaus, et al. 2012).



Behavioural observations are one of the most reliable, non-invasive ways of gaining

an insight into an animal's immediate perception of its environment (Regan, et al.

2014). The false perception of donkeys is due to them being judged by using

behavioural scales designed specifically for horses (Burden, et al. 2015). Although

there are many studies on the horse's behaviour (Goodwin, 2007) little is published

to describe the behaviour repertoire of donkeys (Regan, et al. 2014). The donkey is

often described as stoic which gives an insight into how subtle their behavioural

changes are when they are distressed. Contrary to many beliefs, the donkey does

feel, and show signs of, pain but there is little understanding of these behavioural

indicators (Burden, et al. 2015). In recent years, the use of animal-based

measurements to assess the welfare has increased and these direct observations

provide a direct, and valid, assessment of welfare (Pritcharda, et al. 2005). Yet there

are no comprehensive reviews, or validated behaviour assessments, for the

indicators or signs of pain or emotional discomfort in donkeys. Being able to

efficiently measure behaviours in donkeys, related to pain and discomfort, could

result in earlier diagnoses of illness, better pain management and a positive impact

of the working donkeys quality of life (Regan, et al. 2016).



Emotions

The surge of interest in animal sentience has led to a massive increase in studies

measuring animal welfare through pain assessments, but there is still little covering
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how to assess positive and relaxed behaviour (Boissy, et al. 2007). Good animal

welfare is about more than just ensuring the animal is not suffering and is receiving

the basic requirements for survival (e.g. food and water). The notion “quality of life”

suggests that welfare encompasses the animal’s relationship with the environment

and how it lives its life. It gives a more positive approach than simply looking for an

absence in suffering and looks at what the animal prefers and what opportunities

they have (Wemelsfelder, 2007). Although still controversial it is now becoming

accepted amongst researchers that animals do in fact experience emotions and as in

humans, use these emotions to assess the world around them.



An emotion can be defined as an intense, but short-lived, response to an event. The

exact purpose of emotions are unknown but it is likely that they have evolved from

basic mechanisms enabling the animal to avoid harm and seek resources (Boissy, et

al. 2011). The ability to express and recognize emotions is a vital part of socialization

between animals of the same species and allows for empathetic reactions (Stetina,

et al. 2011). There are different definitions of what the “basic emotions” are but these

mainly include disgust, interest/excitement, happiness/joy, anger, fear, grief, surprise,

shame/shyness, guilt, and contempt (Izard, 1994). Not being able to recognise these

basic emotions in the same species can lead to conflict, but identification of

emotional expressions in non-human animals is something humans are rarely able to

do (Stetina, et al. 2011).



Although still controversial it is now becoming accepted amongst most researchers

that animals do in fact experience emotions and as in humans, use these emotions

to assess the dangers and opportunities of the world around them (Mendl, et al.
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2010). Although there are still behaviourists who claim stimulus–response models

can provide an explanation to behaviours which appear to be expressions of

emotions (Panksepp, 2011). But other researchers argue that these are not only

emotional states but they also help the animal to decide how they will respond to a

situation (Mendl, et al. 2010). Further research still needs to be done to prove animal

emotions are not just humans becoming overwhelmed by pull of anthropomorphism

(Bekoff, 2000).



One species whose emotions have received a lot of attention is the domestic dog

(Canis lupus familiaris). A study on the communication of dogs and their owners

found that the owners could recognise 5 emotional states from the frequency and

acoustics of their dogs bark (Pongrácz, et al. 2005). Research into the understanding

of emotions in great apes looked into changes in peripheral skin temperature, as well

as changes in facial expressions, to assess the emotional valence in response to

positive and negative stimuli (Parr, 2001). Research into the positive emotions in

farm animals has found that behaviour can be an indicator of positive states as well

as negative (Boissy, et al. 2014).



As with most species, research into assessing positive emotions in equines and

using behaviour as a method of assessment has greatly improved over the past 10

years (Minero, 2016). The Thiel (2006) study into the behaviour of dressage horses

looked at the behaviours of horses which may describe “happy horses” (Thiel, 2006).

These behaviours were mostly associated with how the horse moved and stated

happy horses should move freely, with ease of movement, be lively, accepting of the

bit and be without any obvious tension or resistance (Hall, et al. 2013). In horses
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vocalisation, such as “whinnies”, have also been found to be associated with both

negative and positive emotional states (Briefer, et al. 2015). The position of the head

and moving the lower jaw up and down, without food, are also both associated with

the horse being in a positive emotional state (Briefer, et al. 2017).



Equine behavioural assessments

Facial Action Coding Systems (FACs) were first developed for use in humans to

collect data on facial expressions without the input of emotions (Ekman, et al. 1978).

This was done by coding facial muscular contraction and relaxation movements with

individual action units (AU). This allows a more objective way of analysing small

differences in facial changes as FACs can encode ambiguous and subtle

expressions (Hamma, et al. 2011). FACs was later developed in non-human

primates with chimpFACS (Vick, et al. 2007), orangFACS (Caeiro, et al. 2013),

gibbonFACS (Waller, et al. 2012) and maqFACS (Julle-Daniere, et al. 2015) using

the individual action units used to code human facial movements and adapting these

to be relevant for primates. These were mainly developed to compare the facial

repertoire of non-human primates and humans (Vick, et al. 2007). FAC systems have

now been developed in other species, mainly rodents in laboratory environments

(Langford, et al. 2010. More recently FACs has been developed for use in

companion animals including dogFACs for dogs (Waller, et al. 2013), catFACs

(Correia Caeiro, et al. 2013) for cats and (EquiFACS) for equines (Wathan, et al.

2015). EquiFACs gives an extensive list of facial movements performed by equines

and codes them as facial action unit (FAC AU) (Hintze, et al. 2016).
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The grimace scale is a method of assessing pain in non-human animals by scoring

facial expressions. The grimace scale has mainly been developed for use in prey

animals as they tend to hide pain to prevent them appearing vulnerable to predators

(Sotocinal, et al. 2011). Grimace scales for laboratory rodents have been shown to

be a highly accurate and reliable method of assessing pain (Matsumiya, et al. 2012).

The horse grimace scale (HGS) outlines six Facial Action Units: stiffly backwards

ears, orbital tightening, tension above the eye area, prominent strained chewing

muscles, mouth strained and pronounced chin, strained nostrils and flattening of the

profile (Dalla Costa, et al. 2014). These are coded from zero - indicating the action

unit is not present, to one - that the action unit is only moderately present and twothat the behaviour is obviously present (Dalla Costa, et al. 2016). There is still little

research done into the validation of using the HGS as a method of assessing pain

although when used to assess horses undergoing castration (Dalla Costa, et al.

2014) and assessing pain in horses with acute laminitis both have shown that this is

an effective assessment tool (Dalla Costa, et al. 2016). Although not as validated as

the rodent grimace scales, the HGS still has a 73.3% accuracy report (Van Rysewyk,

2016).



The Equine Pain Face (EPF) was researched for similar purposes as the HGS, to

develop a reliable and recognised method of assessing pain in horses. Gleerup

(2015) carried out this study by observing the facial expressions during induced

acute pain and describing the facial cues in detail. The six facial expressions found

to be features of the EPF include: Asymmetrical/low ears, angled eye, withdrawn and

tense stare, nostrils – square-like, tension of the muzzle and tension of the mimic

muscles (Gleerup, 2015). These facial expressions are similar to those observed in
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