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Abstract 

The One Welfare Framework acknowledges that animal welfare, human wellbeing and the 

environment are inextricably linked. This perspective is ideally suited to the study of 

working equid welfare because their close working relationships with humans and use for 

labour in often extreme environments mean that both environmental and human factors 

have a large impact on their welfare and vice versa. In Part One (Articles I and II) I 

demonstrate that the environment impacts equid welfare, both in a population of free-

ranging, healthy equids and in a population of working equids across different 

environments.  These results suggest that, firstly, appropriate shelter provision can enhance 

equid welfare and secondly that the extent of environmental influence on welfare is broad, 

affecting not only direct working conditions but also working roles and feed availability. High 

levels of covariance between the influence of the environment, species differences and 

social factors also demonstrate the complex linkages between environmental and human 

factors and working equid welfare. In Part Two I investigate the human influences on 

working equid welfare, beginning with the owner-equid relationship in Article III. 

Differences in owner attitude, including belief in aspects of animal sentience, impact equid 

welfare across cultures. Given the range of cultures and geographical locations in which 

equid-focussed animal welfare NGOs work, I examine the factors that make welfare 

programming effective. From both follow-up evaluation of community initiatives (Article IV) 

and interviews with experienced NGO staff (Article V), themes for successful initiatives 

emerged. These included the efficacy of multi-approach initiatives, tailoring initiatives to the 

context in which they will be implemented and effective engagement with communities. 

Overall my thesis extends our knowledge of the factors that influence the welfare of 

working equids, both environmental and human, and offers practical recommendations to 

ensure that welfare initiatives are maximally effective. Taken together these results 

demonstrate the utility of using a holistic approach to evaluate animal welfare that takes 

into account the context of the animal.  
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Introduction 
“The greatness of a nation and its moral progress can be judged by the way its animals are 

treated.” (Mahatma Gandhi)  

What is animal welfare? 
Defining animal welfare has proved to be far less straightforward than it sounds. Indeed 

after many years of animal welfare research, there is still no acceptable universal definition 

of animal welfare (Duncan, 2005; Duncan and Dawkins, 1983; Mellor, 2016). This quote 

illustrates the problem: “The welfare of an animal refers to its quality of life, and this 

involves many different elements such as health, happiness, and longevity, to which 

different people attach different degrees of importance” (Duncan and Fraser, 1997, p20). 

There is agreement that the term welfare refers to the quality of life of an animal but how 

that is best measured and what an ‘acceptable’ standard of welfare is, divides opinion. 

Measurement of an animal’s welfare is obviously dependent upon what is considered to 

constitute welfare and there has not always been agreement about this. Three main schools 

of thought existed with differing views regarding the most important element of welfare: 

the physical health of the animal, the feelings of the animal or the natural behaviour of the 

animal (Fraser, 2008). 

The biological school 
The biological school of thought put emphasis on the connectedness of welfare with 

physical aspects such as the absence of disease, injury or a physiological stress response 

(Barnett and Hemsworth, 1990). It also highlighted that an animal should be able to ‘cope’ 

well in its environment in order to have good welfare (Broom, 1986). Although behaviour as 

an indicator of reduced welfare, for example stereotypies (Bareham, 1972; Broom, 1983) 

was considered, the majority of focus was placed on biological measures and longevity. An 

increase in stress was assumed to indicate a decrease in welfare (Barnett and Hemsworth, 

1990). Increases in stress could be measured by physiological changes such as elevated 

heart rate and/or biochemical changes, for example increases in the circulation of the 

adrenal glucocorticosteroid cortisol (Moberg, 2000).  

However these methods are not without their criticism: physiological stress responses were 

most often tested in lab conditions and in situations of acute stress, leading to questions 

over their ability to measure the type of stress most often experienced in an intensive 

husbandry situation (chronic multiple stress) (Dantzer and Mormède, 1983). When used to 

measure stress, cortisol levels may not actually be reflective of an animal’s welfare state, 

the most frequently used example being that of Colborn et al. (1991): similar levels of 

cortisol were measured for stallions who were exposed to an oestrus mare, vigorously 

exercised and restrained via a twitch, very different experiences in terms of the welfare 

state that the animal may be experiencing.  
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Some researchers have argued that for welfare to be classified as reduced, the ability of an 

animal to survive and reproduce must be compromised (Barnett and Hemsworth, 1990). In 

farming systems this would also affect levels of production. Another criticism of the use of 

physiological stress measurements is that the measurements themselves may be causing 

stress. Blood sampling or the attaching of monitors to an animal involves an element of 

handling and possibly even pain and as a result may be stressful in themselves (Duncan, 

2005). However more recent methodical developments, for example the ability to take 

glucocorticoid measures indirectly from faeces or saliva (Bayazit, 2009; Fuchs et al., 1997) 

have mitigated some of these issues.    

The feelings school 
Another school of thought regarding the most influential aspect of animal welfare is the 

feelings school (Duncan, 2005). Despite quality of life reflecting how an animal feels about 

their life, the biological functioning of the animal was, for many years, the focus of 

discussions surrounding welfare and its assessment. The mental needs of an animal (if 

included at all) were mentioned secondarily (Duncan and Petherick, 1991; Hewson, 2003). 

This is likely to have been influenced, at least in part, by the difficulty in measuring the 

subjective experience of an animal (Mason and Mendl, 1993); emotion or mood are 

impossible to measure directly and also hard to measure indirectly, compounded by the fact 

that feelings are themselves poorly defined (Duncan, 2005). Despite the previously 

mentioned debates regarding biological measures of welfare, it is obviously more 

straightforward to measure breeding success, health parameters and biological functioning 

that it is to quantify what an animal is feeling (Mason and Mendl, 1993). This had led to the 

argument that emphasis on an animal’s feelings is not an objective, rigorous measurement 

and therefore should not be used in a scientific context (Kirkden and Pajor, 2006). However 

the importance of the inclusion of animal feelings in welfare were highlighted by the book 

Animal Suffering (Dawkins, 1980) and gave the idea increased scientific credibility. The 

feelings school believes that the welfare of an animal is closely linked to how it feels. The 

negative subjective feelings that an animal is considered likely able to experience have been 

expanded extensively by recent research. The list has been split to distinguish negative 

affective states caused by sensory inputs registering imbalances in the internal physical 

state of the animal (thirst, hunger, pain, breathlessness, nausea, debility, dizziness, 

weakness and sickness) and those caused by sensory inputs contributing to cognitive 

assessment of external circumstances (anxiety, panic, fear, frustration, anger, loneliness, 

helplessness, boredom and depression) (Mellor, 2016).  

Advances in neuroscience have also greatly enabled research into affective states as the 

links between consciousness, sensory inputs and perceptions in animal brains have been 

explored (Broom, 1998; Panksepp, 2005). Links have been made between the 

neurophysiology of certain emotions such as fear and the observable behavioural and 

physiological expression of these emotions (LeDoux, 1996; Panksepp, 2005). This provision 

of evidence has solidified the importance of affective states in animal welfare and some 
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approaches to welfare posit that the animal’s feelings are the only things that matter in 

terms of evaluating their welfare (Dawkins, 1980; Duncan and Petherick, 1991). The 

neuroscientific basis of positive emotions has been the focus of research both in humans 

and more recently in animals, and has focussed on physiological markers in the 

neuroendocrine, immune and autonomic nervous systems (Boissy et al., 2007). In order to 

promote positive welfare states, conditions must be provided under which animals have the 

opportunity to experience positive emotions. The types of stimuli that are likely to induce 

positive emotions vary according to species but behavioural indicators of positive welfare 

have been identified across a range of contexts. Play behaviour is considered to be an 

indicator of positive welfare and evidence suggests that play is rewarding and has both long 

and short-term benefits (Martin and Caro, 1985; Špinka et al., 2001). Environmental 

enrichment is a frequently used method for attempting to improve the welfare of captive 

animals, especially in lab, zoo and farming environments and has been linked to increased 

play behaviour and decreased stereotypic behaviour (Boissy et al., 2007; Jensen and Kyhn, 

2000; Swaisgood et al., 2001; Vinke et al., 2005). Enrichment can also take the form of social 

interaction; social bonding or affiliative behaviour has positive effects including the 

strengthening of bonds between individuals, decreased aggression levels and improved 

group cohesion (Lehmann et al., 2007). Social isolation, especially in normally group living 

species has been implicated as a factor in the development of stereotypical behaviour. The 

opportunity for both visual and tactile contact through a grille between individually stabled 

horses reduced nodding and weaving stereotypies (Cooper et al., 2000), highlighting the 

importance of social interaction to positive welfare.   

Based on ‘dimensional theories of emotion’ in human psychology, an overarching 

framework was proposed for the study and assessment of animal emotions, conceptualising 

them as existing in a two-dimensional space with valence (the positivity or negativity of the 

emotion) and arousal (how affected the individual is) as dimensions (Mendl et al., 2010b). 

Discrete emotions can be represented within the model based on these two dimensions, for 

example “relaxed” is a positive but low arousal state. Methods have been developed which 

try to assess the mood of an animal more directly; these mainly take the form of cognitive 

bias measures. Originally conducted on rats housed in different conditions (Harding et al., 

2004), judgement bias tasks aim to assess ‘optimism’ and ‘pessimism’ in animal decision 

making, thought to reflect the animal’s overall mood. Tasks involve training animals to give 

a particular response to one stimulus to obtain a positive outcome and give a different 

response to a second stimulus in order to avoid a non-reward outcome. When trained, 

animals are presented with an intermediate stimulus and their response judged ‘optimistic’ 

i.e. the animal is anticipating a positive outcome or ‘pessimistic’ i.e. expectation of a 

negative outcome. Outcomes from judgement bias tasks conducted with other mammals 

(sheep and dogs) and birds (starlings) suggest that ‘optimistic’ and ‘pessimistic’ decision 

making might be a good indicator of animal emotion and hence welfare (Bateson and 

Matheson, 2007; Doyle et al., 2010; Mendl et al., 2010a). The tasks may be useful for 
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assessing changes in an individual animal’s judgement bias over time and due to suitability 

for a range of species, it has been suggested that the tasks be expanded to other animal 

groups (Bethell, 2015).      

Qualitative Behavioural Assessment (QBA) is another methodology utilised to assess the 

emotional state of animals through behaviour. QBA views behaviour as expressive body 

language, dynamic in nature, through which it is possible to assess the quality of an animal’s 

experience in its interactions with its environment (Wemelsfelder, 2007). This relies on the 

assessor’s ability to address the animal’s experience from its expressive nature (through 

detailed behavioural observations), requiring a knowledge of species-specific behaviour. 

Assessors score animals based on a set of descriptive terms such as ‘calm’ or ‘agitated’, 

these terms can be a fixed list chosen through consultation with species experts or chosen 

by the assessor (Free Choice Profiling). QBA bridges the gap between subjective judgements 

and scientific measurement and as such concerns have been expressed as to the reliability 

of QBA compared to other welfare assessment methods (Czycholl et al., 2016). However 

research has demonstrated statistically significant correlations between QBA scores and 

physiological measures such as heart rate and blood parameters (Wickham et al., 2015) and 

good levels of inter-observer reliability both for video coding and on-farm assessments 

(Minero et al., 2016; Wemelsfelder et al., 2001). The use of QBA is feasible for on-farm 

assessments of livestock and featured in the welfare assessment protocols of the European 

Welfare Quality® project (Czycholl et al., 2016). QBA is suggested to be especially useful for 

assessing the positive aspects of welfare which tend to be underrepresented in other 

welfare assessments (Fleming et al., 2016). 

The natural behaviour school 
The natural behaviour school of thought puts emphasis on animals living natural lives and 

carrying out natural behaviours. It is thought that animals have innate drives to complete 

certain behaviours and that if they are unable to do so, their welfare will be compromised 

(Hughes and Duncan, 1988). Natural behaviour is a concept by which welfare is often 

assessed, forming the basis of behavioural models and making up parts of key animals 

welfare standards and frameworks (FAWC, 2009; Hughes and Duncan, 1988). Yet like the 

other schools of thought, the concept is not without its problems, firstly that of defining 

‘natural’ behaviour. The word natural is itself ambiguous and can be difficult to define 

(Kaebnick, 2007) but is generally understood as that which is not altered by humans. 

Therefore the behaviour of wild animals that are unaffected by humans can be taken as 

natural. This can be problematic however if we are aiming to create welfare in captive 

animals comparable to their wild counterparts. Although some behaviours expressed by 

wild animals are welfare enhancing (Bracke and Hopster, 2006), wild animals frequently 

experience competition, fear and disease so ‘naturalness’ as a concept is not itself 

synonymous with better welfare (Yeates, 2018). Similarly, some welfare enhancing 

behaviours such as affiliative interactions with human caregivers would be considered 

unnatural (Yeates and Main, 2008), as would the use of man-made analgesia for the 
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reduction of pain-related behaviours. This has led to the suggestion that where natural 

behaviour is valued because of the wellbeing that it creates or represents, consideration of 

the underlying determinant of that value such as needs, motivations or avoidance of 

suffering may be more useful (Yeates, 2018).  

Measuring natural behaviour in captive animals is difficult, most often behavioural budgets 

for wild or feral individuals of the species are calculated and then compared to determine 

major disparities (Melfi and Feistner, 2002). Recommendations may include the alteration 

of management routines to address these differences, resulting in a time budget more 

similar to wild counterparts (Auer et al., 2021). Preference tests allow animals a choice over 

aspects of their environment, with the assumption that an animal will choose the option 

that it favours (Duncan, 2005). Preference tests have been used to indicate the size and type 

of substrate preferred in battery hen cages (Dawkins, 1978) and the preference of pigs at 

different temperatures for hay or bare flooring (Fraser, 1985). Motivation tests can also be 

used to determine how valuable the expression of certain behaviours are to an animal by 

seeing how much they would ‘work’ to achieve access to it. ‘Work’ can be physical effort, 

such as opening weighted entrance doors to compartments containing a swimming area for 

captive mink (Mason et al., 2001) or a dust-bathing substrate for hens (Widowski and 

Duncan, 2000). The performance of intrinsically motivated behaviours such as dust bathing 

in chickens and rooting in pigs can enhance welfare (Bracke and Hopster, 2006). 

Environmental enrichment that provides the opportunity for captive animals to perform a 

variety of natural behaviours has also been associated with a decrease in stereotypic 

behaviours (Mason et al., 2007).  

The Five Domains: a welfare synthesis 
Increasingly, these three schools of thought are becoming combined into a more holistic 

concept of animal welfare that also includes consideration of positive welfare (rather than 

simply the absence of negative welfare). Just as in humans, the relationships between the 

mind and body have been increasingly explored and scientific evidence provided to support 

their interconnectedness. For example, emotional influences (positive and negative) have 

been demonstrated on immune function of pigs (Ernst et al., 2006; Tuchscherer et al., 

1998). Both physical and mental spheres play a part in the experience of an animal and 

therefore impact welfare (Boissy et al., 2007; Broom, 1998; Fraser, 2003; Green and Mellor, 

2011). The Five Freedoms framework of animal welfare (which outlines five aspects of 

welfare, under human control, that animals should have the freedom to (not) experience) 

was one of the first welfare frameworks to include behavioural, physical and mental spheres 

(Broom, 2011; Mellor, 2016). The freedoms stated are the freedom from: 1) thirst, hunger 

and malnutrition 2) discomfort and exposure 3) pain, injury and disease 4) fear and distress 

and 5) the freedom to express normal behaviour (Webster, 1994). The Five Freedoms 

framework is arguably the best known welfare framework and has had a large impact in 

academic, educational, policy and farming circles (McCulloch, 2013). The framework, 

perhaps due to its accessibility, utility and ease of understanding, has also been adopted by 
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many animal welfare non-governmental organisations (NGOs). The Five Freedoms have 

formed the basis for the UK Department for Environment, Food and Rural Affairs (DEFRA) 

Codes of Recommendation for the welfare of a wide range of species including chickens, 

pigs, cattle and equids, as well as accreditations for farm animal welfare including the 

European Welfare Quality Scheme and the duties of care in the UK Animal Welfare Act 2006 

(McCulloch, 2013; Mellor, 2016). Reflecting increased research focus into the affective 

aspects of animal welfare, more recently, a welfare framework was developed that 

incorporated affective elements: the Five Domains model. This framework aimed to address 

the now identified gaps in the predominantly physically focussed Five Freedoms framework 

(Mellor and Reid, 1994).  

The Five Domains model provides a more systematic way to assess negative welfare impacts 

and distinguishes between the physical (disease, injury, malnutrition etc.) and affective 

(fear, distress etc.) aspects of animal welfare. Originally formulated for use with lab animals, 

the model incorporates four physical domains: nutrition, environment, health and 

behaviour and a domain for mental state which gives a combined outcome representing an 

animal’s overall welfare state. Whilst this represented an improvement in animal welfare 

assessment in examining both biological and emotional factors contributing to animal 

welfare, there had been an emphasis on identifying negative welfare states. Reduction of 

the most commonly seen negative welfare states is, rightly, a good place to begin in order to 

improve animal welfare. But the absence of a negative welfare state does not necessarily 

mean that an animal is experiencing good welfare. In humans, the experience of positive 

emotions such as happiness is a key measure of a person’s welfare and the inability to 

experience pleasure (anhedonia) is one of the main symptoms of depression (Boissy et al., 

2007). Depression-like states such as anhedonia have been investigated in horses and mice 

via decreased sucrose intake and time spent awake but motionless (Fureix et al., 2016, 

2015). The mitigation of a negative welfare state could therefore lead to a neutral state but 

is in no way guaranteed to produce a positive welfare state (Mellor, 2016). An updated 

version of the Five Domains model pays increased attention to positive affects, notably in 

interactions with the environment, other animals and humans (Figure 1; Mellor et al., 2020).  
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Figure 1. An abbreviated version of the Five Domains Model (Mellor, 2016).  

To further address the balance between positive and negative mental experiences, and in an 

attempt to provide a holistic assessment of the overall quality of life of an animal, the 

Quality of Life scaling system has also been formulated. The system focuses more on the 

individual animal and addresses the balance between positive and negative experiences 

over time (Green and Mellor, 2011). The Quality of Life scaling system has four tiers, two 

positive and two negative, separated by a neutral point of balance (Green and Mellor, 

2011). This framework acknowledges that the meeting of survival critical physical needs, as 

focussed on in early welfare theories, will approach the neutral point of balance, but that 

the promotion of positive experiences is necessary to provide ‘a life worth living’ or a ‘good 

life’ (FAWC, 2009; Mellor, 2016). It is acknowledged that an animal’s balance of positive and 

negative experiences is likely to go through short term shifts, for example occasional periods 

of ill health or routine husbandry that may be stressful. However through the 

implementation of species specific provisions that enable animals to explore, play, bond and 

experience comfort and pleasure, the net balance over time will be positive (Mellor, 2016). 

This will enable animals in a range of contexts (zoos, production industries, labs) to not just 

survive but to thrive.    

In this thesis I investigate the factors influencing the welfare of a specific group of animals, 

working equids, who provide a unique example of the interconnectedness of different 

aspects of welfare with the wider context in which they are found. This is by virtue of their 

position as animals working closely alongside humans and across a wide variety of both 

working roles and physical environments. I use indicators of welfare from the Five Domains 

Model that span the biological, feelings and natural behaviour schools of welfare, adopting 

a holistic One Welfare framework for evaluating welfare, as discussed further below. 

Study Species: Donkeys, Horses and Mules 
Donkeys, horses and mules are members of the Equidae family, in the order Perissodactyla 

(odd toed ungulates).  Only one extant genus (Equus) exists in the family Equidae, which 

contains nine species, these include:  three species of zebra (E. quagga, E. zebra, E. grevyi), 

two species of horse (E. caballus and E. ferus przewalskii), three species of ass (E. africanus, 

E. hemionus, E. kiang) and the domestic donkey (E. asinus). 

Donkeys  
Domestic donkeys (Equus asinus) are originally descended from African wild asses and 

mitochondrial DNA studies have suggested that donkey domestication most likely took place 

in Northeast Africa around 6,000 years ago (Beja-Pereira et al., 2004). This dramatically 

altered pastoral societies, allowing wider scale movement and transport of goods (Rossel et 

al., 2008). The domestic donkey displays many characteristics of its ancestral counterparts 

including both physical and behavioural traits. African wild asses inhabit harsh desert 

environments with steep terrain, a lack of easily accessible water and scarce vegetation 
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(Kebede et al., 2014). As a consequence domestic donkeys have very efficient digestive 

systems which can process poor quality fibrous plant material and still meet daily energy 

requirements, which may be as little as half that of cattle or a horse of the same size 

(Burden and Thiemann, 2015a; Smith and Burden, 2013; Smith and Pearson, 2005). Donkeys 

exhibit a feeding strategy that incorporates both grazing and browsing, and their ability to 

tolerate thirst has been suggested to give them a selective advantage over other grazing 

animals, including horses, that are required to stay within closer range of water sources 

(Smith and Pearson, 2005). Somali donkeys have been shown to tolerate a water loss of up 

to 30% of their body weight and to be able to restore this loss within 2-5 minutes by 

consumption of 24-30 litres of water (Maloiy, 1970).  It has also been demonstrated during 

short term dehydration that donkeys are able to rehydrate rapidly and precisely back to 

their pre-dehydration weight (Bullard et al., 1970). In contrast, when kept in cold, wet 

climates donkeys are vulnerable to exposure (Proops et al., 2019; Stephen et al., 2000). 

Their short, thin coats offer little protection against low temperatures and the provision of a 

dry, roofed shelter is recommended to meet welfare standards (DEFRA, 2017; Osthaus et al., 

2017). 

Species within the Equidae family display a variety of social structures ranging from stable 

harem groups to no stable groups other than a mother and her offspring (Linklater, 2000; 

Moehlman et al., 1998). Domestic donkey social behaviour has been greatly influenced by 

the evolution of African wild asses in a resource poor environment (Rudman, 1998). Unlike 

horses, who evolved in areas with sufficient resources to support a herd social structure, 

feral donkeys, and their wild counterparts, often live as solitary individuals (or mother and 

offspring pairs) (Burden and Thiemann, 2015a) with conditional territoriality of dominant 

males and seasonal breeding (Klingel, 1998). However, Asian asses and feral donkeys 

sometimes form groups of associated adult females, or even stable social bands, when 

resource availability is at its peak (Moehlman et al., 1998; Rudman, 1998). This social 

flexibility appears to be dependent upon resource distribution, habitat size and topography 

(Rudman, 1998) and has been implicated in the success of feral donkey populations around 

the world. Despite their often solitary nature in the wild, donkeys kept in social groups in 

captivity often form strong pair-bonds (Murray et al., 2013). Strong pair-bonding can have 

welfare implications as separation of pair-bonded animals can cause severe stress, leading 

to the development of hyperlipaemia, a disorder in which high concentrations of free fatty 

acids circulate in the bloodstream and can infiltrate the liver, resulting in eventual liver 

failure and death (Burden and Thiemann, 2015a; Burden et al., 2011).  

Horses  
Domestic horses (Equus caballus) originated from wild horses (Equus ferus) who were 

present worldwide by the end of the Pleistocene era. Domestication of the horse is thought 

to have taken place around 5000 years ago (Beja-Pereira et al., 2004), in the Eurasian Steppe 

region, specifically Kazakhstan (Outram et al., 2009). By the mid twentieth century horses 

had become extinct in the wild, largely due to extensive hunting by humans (Clutton-Brock, 
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1999); domesticated horses however, were thriving. Selective pressure from humans 

resulted in changes to both horse behaviour and morphology. The process of domestication 

typically relaxes selective pressures, such as the need to avoid predation, and instead 

intensifies traits useful to humans, such as reducing fear and increasing sociability (Jensen, 

2006). The adaptability of horse behaviour has been suggested to be one of the reasons 

horses have been able to successfully exploit a range of domestic environments (Goodwin, 

2007).  With the primary purpose of horses being the transportation of humans and their 

possessions rather than production, horses have undergone relatively few morphological 

changes. Increased variation in coat colours is thought to have been selected for, along with 

‘robustness’ of forelimbs (Librado et al., 2017). Certain breeds have been selected for traits 

such as speed or draught strength leading to physiological, size and morphometric 

differences which can be seen when comparing the skulls of these breeds and Przewalski’s 

horses (Heck et al., 2018). With their ancestors adapted to conditions on temperate open 

grasslands such as the North American Grassland Biome, horses are primarily grazers and 

can cover large distances per day whilst feeding (Duncan, 1980; Janis et al., 2002). Most 

horses kept in temperate to sub-tropical environments depend on pasture to meet the 

majority of their nutritional requirements (Hoskin and Gee, 2004). Adaptation to the colder 

seasons of a temperate climate is reflected in the horse’s ability to grow a thicker hair coat 

in the winter, insulating against low temperatures (Osthaus et al., 2017). It has been 

suggested that weanling horses can acclimatise to a cold housing environment (Autio et al., 

2007b) and in the Shetland pony, seasonal adaptation to environmental conditions can go 

as far as fluctuations in metabolic rate, with the presence of signs of a winter 

hypometabolism (Brinkmann et al., 2012). 

Horses have a complex social system and the study of populations of feral horses gives an 

insight into the origins of behaviour in the wild. The breeding structure of feral horses is 

typically female defence polygyny, with stallions defending a band of mares (and normally 

their pre-dispersed offspring) from other males (Linklater and Cameron, 2000); occasionally 

multi-stallion bands can form. These associations are mostly stable with one feral 

population showing fidelity of around 80% for both males and females to their band over 

the 4 year study period (Linklater et al., 2000). Juvenile males and females disperse from 

their natal band. Young males who do not have a group of females form bachelor bands but 

group membership of bachelor male bands tends to be much more transient (Linklater et 

al., 2000). Feral horses can spend between a third and two thirds of their time grazing (Boyd 

et al., 1988; Crowell-Davis et al., 1985), band home ranges are large and the home ranges of 

different bands often overlap, with evidence of multilevel societal relationships (Maeda et 

al., 2021; Rubenstein, 1981). The domestication of horses has resulted in frequent horse-

human interactions. Preference of horses for a familiar individual at a young age is 

recognised (Simpson, 2002) and horses can recognise individual humans based on visual and 

auditory cues (Proops and McComb, 2012; Stone, 2010). However mixed findings exist 

regarding horse attachment to humans; with suggestions that although proximity seeking 
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and safe haven effects may be observed, these are independent of the particular human 

involved in the interaction (Lundberg et al., 2020; Merkies and Franzin, 2021; Payne et al., 

2016).   

Mules  
Horses and donkeys are routinely crossbred to produce hybrids (Equus asinus X Equus 

caballus), usually by mating a male donkey and a female horse to produce a mule, although   

hinnies are also bred (the offspring of a male horse and a female donkey). These hybrids 

combine traits of their equid parents, with mules thought to display hybrid vigour in key 

traits (i.e. being superior to the parental species). In their feeding behaviour both hybrids 

tend to graze and browse and can survive on poor quality forage, needing less grazing than 

horses and resembling donkeys in their digestive efficiency (McLean et al., 2019).  Mules 

and hinnies can grow taller than either parent and seem to have increased strength in 

comparison to a horse, being able to carry more weight than a horse of the same size 

(Travis, 1990). Mules are also renowned for their surefootedness and endurance, making 

them indispensable for working in areas with steep, mountainous terrain (Sells et al., 2010).  

The physical hybrid vigour displayed by mules has also been shown to extend to their 

cognition. In a two choice visual discrimination learning task mules performed significantly 

better than either parent species (Proops et al., 2009), and were also faster to learn a novel 

detour task  (Osthaus et al., 2013), suggesting that mules may be more flexible learners. 

Indeed it is advised that a quick learning ability need to be accounted for when training 

mules, as both desirable and undesirable behaviours will be picked up very quickly (Burden 

and Thiemann, 2015a). Mules have a reputation for being difficult to handle and even 

aggressive, with 79% of participants in one study believing that mules are inherently difficult 

to handle (Ali et al., 2019). Mules have consistently shown a lower tolerance to approach by 

an unfamiliar person than donkeys (Ali et al., 2015; Bott et al., 2014) and are more likely to 

allow a familiar handler to make contact with them than an unfamiliar individual (McLean et 

al., 2018). The behavioural challenges displayed by mules have prompted studies into the 

relationship between handling practices and aggressive behaviour (Ali et al., 2019), leading 

to a call for adapted training methods and increased owner education surrounding handling. 

It is also recommended that mules are handled and trained from an early age, as building a 

positive early relationship with humans leads to improved behaviour later in life (McLean et 

al., 2019). In terms of social behaviour it has been suggested a hybrid will prefer to socialise 

with animals of its maternal species, having spent an extended period of time with that 

species during its early life (Mclean, 2014). In cases where domestic equids are kept as a 

mixed group (ponies, mules and donkeys), individuals appear to remain faithful to their 

social evolutionary origins in terms of group structure and each show a social preference for 

animals of their own species/type (Proops et al., 2012).  

Although equids occupy many roles, as companion, leisure and sport animals, this thesis 

focuses specifically on working equids. Due to their position as working animals, working 

equids have a unique set of factors influencing their welfare, for example the development 
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of wounds due to poor harnessing or exposure to heat stress when working long hours in 

extreme climates, and often welfare is poor. However, in comparison to other equid sectors, 

working equids have received little research attention. My thesis aims to address aspects of 

this research gap.  

Working equids and their impact  
More than half of the global population depend on animal power as their main agricultural 

energy source (Wilson, 2003) and it has been estimated that 80% of the power input on 

farms in developing countries comes from draught animals or humans (Pearson, 2005). 

Many of these working animals are equids (donkeys, horses and mules).  It is estimated that 

there are over 100 million working equids worldwide (FAOSTAT, 2011) and over 85% of the 

world’s equids are found in low and middle income countries (Burn et al., 2010a). These 

animals fulfil a wide variety of working roles, both on a domestic and commercial scale. 

Working equids provide draught work such as ploughing for small scale agriculture in areas 

where people do not have access to mechanised farming practices or where the terrain is 

unsuitable for use by machinery (Haddy et al., 2020). Much transport of goods is done by 

equids, by pack saddle or by cart, ranging from the transport of agricultural products to 

market, the movement of raw bricks in brick kilns, construction materials to building sites or 

the carrying of essential equipment and supplies in mountainous areas (Burn et al., 2010b; 

Swann, 2006). Across many continents working equids are used in the tourism industry, to 

carry tourists by cart or to provide rides; equids are also used for ceremonial purposes such 

as festivals, weddings and funerals (Admassu and Shiferaw, 2011; Pritchard et al., 2005). 

Riding itself is a working role and many people use working equids to herd, manage and 

tend to other livestock; in pastoral societies entire households can be moved by equids 

(Abdul Rahman and Reed, 2014).  

Estimates of the number of people supported by working equids vary, some suggest 

upwards of 600 million (Sommerville et al., 2018), others that between 5 and 20 people 

depend upon each equid (Abdul Rahman and Reed, 2014). Working equids are owned by 

some of the poorest members of society, many in the so called ‘bottom billion’, and are of 

particular importance to marginalised and vulnerable groups (Stringer, 2014). In some cases, 

working equids are people’s only source of income and are relied upon for access to basic 

necessities such as fire wood, food and water. Equids provide multiple avenues for the 

support of livelihoods, through direct, indirect and savings potential (Valette, 2015).  The 

direct use of an equid for a paid role (such as public transport, tourism, construction and 

agriculture) creates an immediate source of income, as does renting the equid out to 

perform a role for someone else. A study of Campesino (small scale farming) livelihoods in 

the highlands of Central Mexico found that the average proportional contribution of income 

generated by equids was 24% (although in a few households this rose to 45%), second only 

to cattle (Arriaga-Jordán and Pearson, 2004). For families working in the brick kilns of India, 

97% cited the pack work carried out by their donkeys in the kilns to be their main source of 

income (Watson et al., 2020). In Mali 66% of donkey owners had a monthly income of over 
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£100 GBP from using their donkeys in an area where the average monthly income is just 

£32.50 GBP (Doumbia, 2014), demonstrating the financial impact that owning a working 

equid can have. The indirect generation of income stemming from working equids can be 

considerable and can take many forms. In an agricultural context, this includes the transport 

of goods to sell at market (thereby reducing post-harvest losses), the transport of feed and 

water to other livestock, ploughing and sowing seeds, and the harvesting of crops (Abdul 

Rahman and Reed, 2014; Arriaga-Jordán and Pearson, 2004). The use of working equids 

produces greater farm outputs than working by hand alone (Stringer, 2014).  Equids can also 

be used to transport sick livestock such as calves to outposts for veterinary treatment 

(Valette, 2014). In terms of savings, equids not only provide time and labour savings but 

financial savings too. In Ethiopia owners of working donkeys can save money that would 

otherwise have been spent on homestead labour (Admassu and Shiferaw, 2011). Equid 

owners that use their equids for transport save on the cost of travel, for example a taxi or 

public transport in order to buy food and supplies. Equid manure can also be used as a 

fertiliser, saving outlay on commercial fertiliser products which is especially important for 

agricultural livelihoods (constituting up to 80% of livelihoods in rural areas (Admassu and 

Shiferaw, 2011)).  

As well as providing economic support, equids can also be of social importance. For some, 

donkeys represent an increase in social standing. In Africa, women who can lend their 

donkey to relatives and neighbours in times of need are highly thought of in the community 

(Valette, 2014). Women in particular can benefit from donkey ownership; within 

traditionally gender divided roles, women are responsible for the home and all of the tasks 

associated with it. These can include collecting firewood, the transport of water and food to 

the home (which in rural areas especially can mean journeys of many miles), cooking and 

cleaning as well as childcare. If women do not own a donkey to carry these necessities, they 

have to carry them by hand (Geiger et al., 2020). Transferring the physical burden from 

women to equids has health benefits, reduces tiredness and speeds up the daily tasks of 

women, leaving more time to care for children, engage in community projects and social 

functions (Curran and Smith, 2005; Pritchard, 2011; Valette, 2014). Equids can provide a 

range of benefits to mothers, acting as ambulances during labour to reduce the risk of birth 

complications, preventing mothers from having to leave babies unattended whilst fetching 

water and enabling children to attend school due to a reduction in manual work at home 

(Curran and Smith, 2005; Stringer, 2014; Valette, 2014; Zaman et al., 2014a). Owning a 

donkey can also provide financial independence and security for women, giving individuals 

feelings of empowerment and improving self-esteem (Curran and Smith, 2005; Geiger et al., 

2020; Valette, 2014; Zaman et al., 2014b). In focus groups conducted with women 

throughout four countries, the majority of groups ranked working equids as their most 

important livestock due to their daily contribution to household income and low 

maintenance needs in comparison to other livestock (Valette, 2014). Caring and husbandry 

tasks for working equids are often being carried out by women so it has been suggested that 
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more welfare initiatives should be focussed on women (Zaman et al., 2014b). Studies have 

shown that women’s community groups help disseminate and share equine husbandry 

information, reducing reliance on outside organisations and building community resilience 

(Valette, 2014). On an individual scale, the resilience of households owning an equid in 

addition to other livestock is higher because equids offer an alternative income strategy 

(Zaman et al., 2014a).  

The owning of equids is associated with income diversification which can provide added 

security to people’s livelihoods, especially if unforeseen circumstances mean that one 

method of income generation becomes compromised. These opportunities for income 

diversification were highlighted as being especially important to landless households reliant 

on equids as their main income source (Admassu and Shiferaw, 2011). The very nature of 

the range of working roles that equids can fulfil means that they sustain the diversification 

of livelihoods by provision of different services dependent upon the prevailing 

circumstances. In the hill farms of Mexico the use of large equids such as mules has 

decreased in farms which have moved towards more diversification but the use of donkeys, 

who fulfil a wider range of roles, has been adapted to fill this gap (Velázquez-Beltrán et al., 

2011). 

Sustainable development 
As outlined above, working equids support some of the poorest people globally, in varied 

and far-reaching ways. As a result, working equids have the potential to play a key role in 

the achievement of the United Nations Sustainable Development Goals (SDGs), adopted at 

the UN Sustainable Development Summit in 2015, and representing a global partnership in 

action to create a sustainable and fair future (United Nations, 2020). The goals include 

provision of accessible education, promotion of gender equality, encouraging sustainable 

economic growth, the environmental preservation both of terrestrial and aquatic 

ecosystems, and the reduction of poverty, hunger and inequality (Figure 2).  
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Figure 2. The 17 UN Sustainable Development Goals 

Using the UK government Department for International Development (DFID) sustainable 

livelihoods framework, working equid NGOs highlight that working equids contribute to five 

types of capital which support livelihoods: human, natural, physical, financial and social 

capital, facilitating progress towards many of the SDGs (The Brooke, 2019; Valette, 2015). 

The livelihood security and support produced by working equids contributes to SDG 1 No 

Poverty. They also contribute to SDG 2 Zero Hunger through their role in agriculture, the 

care of other livestock and transport of goods to market which improves food security, 

sustainable agriculture and nutrition.  Their particular value in the lives of women 

contributes to SDG 5 Gender Equality. Equids help people to access water, especially 

important in remote areas or locations where water is scare, helping to achieve SDG 6 Clean 

Water and Sanitation. Finally, working equids can reduce the vulnerability of livelihoods to 

climatic events such as droughts or flooding which disproportionately affect those relying on 

subsistence and production agriculture for survival (Stringer, 2014). Therefore productive 

animals in good health can help to mitigate shocks to households, maintaining both 

livelihoods and food security of some of the world’s most vulnerable people (Stringer, 

2014). In emergency and disaster situations equids are utilised to carry the sick and injured 

to hospitals and medical outposts and transport aid including medicines into otherwise 

unreachable communities (Abdul Rahman and Reed, 2014; Clancy et al., 2021; Parsons, 

2016). They can also provide the opportunity to travel further to collect necessities if 

resources are depleted close to home. This buffering effect that equids can provide for 
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disaster and climate shocks on both a household and community level, contribute to SDG 13 

Climate Action.  

 

Working Equid Welfare 
Despite the vital role that working equids play in the lives of millions of people, they have 

been identified as a group of animals suffering worldwide from low welfare standards (Burn 

et al., 2010b). By virtue of the fact that working equids are utilised in the poorest, most 

marginalised communities, lack of resources are a common problem (Stringer, 2014). As a 

consequence of this, and other socioeconomic factors, owners are often unable to afford 

adequate working equipment, shelter provision, veterinary care and feed (Pritchard et al., 

2005). The welfare situation of working equids is compounded by the lack of recognition 

that they receive in national and international policy (Pritchard, 2010).  They are not 

production animals and much of their contribution is indirect, making their role difficult to 

quantify in terms of monetary value. They enable people to carry out activities that make 

money but they are not always a direct source of income. Food security initiatives focus on 

livestock that produce meat or milk. Working equids are often not included in the 

categorisation of livestock and as such they receive none of the benefits of livestock 

campaigns such as vaccination or animal health initiatives (The Brooke, 2015). They can be 

absent from policy on agriculture and rural development, despite their essential role in 

maintaining agricultural livelihoods (Stringer, 2014). This lack of recognition from policy 

makers results in education programmes and agendas that exclude working equids, 

furthering their ‘invisible’ status (Stringer, 2014). This is also reflected in the sphere of 

research, with the majority of information on working equids featured in reports from 

welfare organisations (‘grey’ literature), acknowledged as being rarely taken into account by 

influential decision makers (Pritchard, 2010).  If the global standard of equid welfare is to be 

improved, further recognition is needed of the roles that working equids play in supporting 

their owners, in policy, in the programming of education, rural development and animal 

health initiatives, and in research and academia.   

Common welfare issues include the presence of lameness, poor body condition, wounds, 

disease, parasites and dental problems (Burn et al., 2010b; Pritchard et al., 2005; Reix et al., 

2014; Sánchez-Casanova et al., 2014).  Equids are also often working in hazardous terrain 

and in extreme climates (Upjohn et al., 2014). Carrying loads and pulling carts for long hours 

in environmental temperatures of up to 44°C leads to dehydration and heat stress which 

can, in extreme instances result in death (Dey et al., 2010; Pritchard et al., 2008).  

A study from nine low and middle income countries (LMICs) found that 90% of equids were 

suffering from hoof and limb issues (Burn et al., 2010b). Studies in which high levels of 

lameness have been reported have suggested a range of contributing factors. Poor or no 

farriery can result in abnormal hoof shape and balance, leading to lameness (Reix et al., 
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2015; Whay et al., 2015). In many areas the quality of farriery services are variable and in 

some areas there is no access to farriery services at all, leaving owners to shoe their animals 

themselves (Reix et al., 2015). Overworking an animal is a contributing factor, overextension 

during strenuous exercise can cause leg damage resulting in lameness (Ali et al., 2016). This 

is exacerbated by overloading carts with excessive weight and poor cart design (Ali et al., 

2016; Whay et al., 2015).  Levels of lameness in cart mules allowed 2 days of rest a week 

were almost half that of unrested animals (Ali et al., 2016). Incidences of lameness have also 

been reported as being higher in the wet season compared to dry season (Burn et al., 

2010b). This could reflect both ground quality and the inability of hooves to dry leading to 

increased penetration wounds and the thriving of hoof diseases such as white line disease 

(Ali et al., 2016; Shin et al., 2020). There is mixed evidence regarding the prevalence of 

lameness in rural and urban environments, with one study showing higher lameness in a 

populations of urban working donkeys compared to surrounding rural areas (Morgan, 2006) 

yet an analysis of risk factors for poor welfare using data from 9 countries showed a higher 

prevalence of gait abnormalities and joint or tendon swelling in rural areas (Burn et al., 

2010b). The uneven ground on unpaved roads was suggested to be a risk factor in rural 

areas as was work type, with cart pulling equids at greater risk of lameness than other work 

types (Burn et al., 2010b).   

Another very common welfare problem in working equids is skin lesions (Ali et al., 2015; 

Pritchard et al., 2005; Tesfaye and Curran, 2005). Across 9 LMICs an average of 26% of 

equids were found to have skin lesions although in some countries this figure rose to as high 

as 53%. Those pulling carts were most at risk compared to other working roles and wounds 

were especially prevalent in equids used for transport of bricks in brick kilns as these were 

the most likely to have moderate or deep skin lesions (Burn et al., 2010b). A study of brick 

kiln equids in Egypt revealed that the skin lesions seen were mainly due to incorrectly fitting 

working equipment such as collars, cart shafts and inadequately padded pack saddles. 

Lesions were also caused by beating, the use of metal nosebands, collision of the cart with 

the animal’s hocks and wounds caused by falls. Almost half of donkeys had harness related 

lesions; this figure was less for mules although mules showed a higher frequency of 

mistreatment related lesions than donkeys (Ali et al., 2015). Other studies support working 

equipment being the major cause of skin lesions, 47% of working horses in Chile had skin 

lesions in harness-related areas, 73% of donkeys in Jordan exhibited strap-related lesions 

especially at the tail base and 58% of donkeys in an Ethiopian study had back sores due to 

the lack of proper pack saddles (Burn et al., 2008; Luna et al., 2017; Tesfaye and Curran, 

2005). Equids working in an urban environment are considered at higher risk of skin lesions, 

this is due to higher numbers of animals working to pull carts in urban areas and the 

elevated risk of involvement in road traffic accidents (Burn et al., 2010b; Morgan, 2006).   

Poor body condition is another of the most frequently observed welfare problems, 85% of 

equids assessed over 9 LMICs were underweight and 29% scored very thin in body condition 

assessments (Burn et al., 2010b). Pack equids were most likely to have low body conditions 
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scores (BCSs) compared to other work types and donkeys had generally lower BCSs 

compared to other species (Burn et al., 2010b). In a study of working donkeys in Pakistan 

92% has a BCS of less than 2 (thin) (Reix et al., 2014). Low BCS can be caused by a lack of, or 

poor quality feed, resulting in malnutrition (Pritchard et al., 2005) and excessive working will 

compound this problem. Climate is associated with body condition, with hotter 

environments tending to be associated with equids in poorer body condition (Burn et al., 

2010b). Low BCS also overlaps with other welfare problems such as the presence of wounds. 

Poor body condition can predispose equids to the formation of wounds due to friction 

between working equipment and prominent bones (Sánchez-Casanova et al., 2014). The 

presence of parasites is common and it is often impossible for owners in rural areas to 

access antihelminthetics on a regular enough basis to be effective (Aluja et al., 2000). 

Subsequently parasites, especially endoparasites can cause serious health problems 

including loss of body condition and shortening lifespan (Yoseph et al., 2005).   

Infectious diseases represent a welfare problem for working equids with consequences 

ranging from temporary inability to work, to death. A participatory study with equid owners 

in central Ethiopia showed that owners were aware of the symptoms of different diseases 

and prioritised them based on impact on equid working ability. Respiratory diseases, 

epizootic lymphangitis and rabies were considered diseases having a large negative impact 

on working ability (Stringer et al., 2017). Other viruses such as African Horse Sickness have 

been identified as a risk in many countries (Zeleke et al., 2005). Lack of access to 

preventative veterinary medicine in many areas contributes to the likelihood of contracting 

infectious diseases. A participatory study of the impact of rabies to livestock owners in rural 

Ethiopia demonstrated that owners did not ever seek veterinary attention, despite having 

access to government veterinary services, instead using traditional medicine or religious 

practices to try to control transmission of the disease (Okell et al., 2013). Other risk factors 

include equids in close contact with other animals and animals being in existing poor health 

such as those who exhibit low body condition. Recommended control and prevention 

measures for infectious diseases in equids include early detection of symptoms, quarantine 

or isolation of infected individuals and good hygiene practices (Barrandeguy and Carossino, 

2018), all of which prove challenging in the practical context of isolated, resource deprived 

areas.    

 

Equid Welfare Assessment Tools 

A wide variety of tools exist to measure equid welfare, utilising different physical and 

behavioural indicators (Hockenhull and Whay, 2014). Some assess specific areas of the body 

such as the Equine Facial Action Coding system (Wathan et al., 2015) and the Horse Grimace 

Scale (Dalla Costa et al., 2014). Multiple welfare assessment tools have also been developed 

for use with working or farmed equids. The mostly widely used include the Animal Welfare 

Indicators (AWIN) Welfare Assessment which was developed based on the Welfare Quality® 
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Project, aiming to improve animal welfare through the development of on-farm assessment 

protocols. AWIN has separate protocols for horses and donkeys; it has an emphasis on the 

recognition and assessment of pain and is the assessment is designed to be feasible in an 

on-farm setting (Dai et al., 2016; Dalla Costa et al., 2016). The other widely used welfare 

assessment tool is the Standardised Equine-Based Welfare Assessment Tool (SEBWAT) 

(Sommerville et al., 2018). This tool built on the Working Equid Welfare Assessment 

(WEWA) created by the University of Bristol Veterinary school and NGO Brooke (Pritchard et 

al., 2005). SEBWAT focuses on welfare issues relevant to the context of LMICs and is a rapid 

assessment suitable for use in remote settings where only limited resources are available. It 

has been used specifically to assess working equid welfare by NGO Brooke and their 

partners in locations across the world. All of these tools have been extensively used and are 

validated; however, they have their limitations. Some are developed for specific situations, 

and others use welfare indicators only suitable for one species of equid, making them 

unsuitable for use in contexts where mixed species equids fulfil multiple job roles. Recently, 

NGO The Donkey Sanctuary developed the Equid Assessment, Research and Scoping (EARS) 

tool in response to the need for a single tool that can be used across multiple equid species 

and contexts (Raw et al., 2020). EARS also offers a standardised approach to welfare 

assessment, enabling comparison of datasets between organisations using the tool which 

can aid in collaboration and knowledge sharing between equid focussed organisations. The 

EARS tool incorporates elements from the already existing and widely validated welfare 

assessment methods (Dalla Costa et al., 2016; Pritchard et al., 2005; Sommerville et al., 

2018) but also contains new indicators that enable more contextual information to be 

recorded. The EARS tool is organised according to 19 welfare indicators, or subsections, that 

have previously been identified and recognised as having a substantial influence on welfare, 

such as housing, working conditions, end of life, transport, and health status. The full tool 

includes around 300 questions, the vast majority of them accompanied by a predefined list 

of optional answers, providing an extended series of questions designed to measure equid 

welfare in any context. The tool allows the development of specific protocols for particular 

contexts and can be created according to the conditions in which the equid is kept, the 

research or management question, or the specific aims of the assessment.  

For the studies in this thesis, which took place across multiple contexts and included 

multiple equid species, the EARS tool was chosen for assessing welfare. The addition of 

subsections that captured contextual factors such as housing and working conditions 

allowed a more holistic view of equid welfare, facilitating exploration of both environmental 

and human effects, in line with the One Welfare framework adopted for evaluating welfare 

throughout the thesis. 

 



33 
 

The Environment as an influence on equid welfare  
The environment can represent a physiological challenge to any animal when exposed to 

extremes of solar radiation, humidity, wind speed or precipitation (Silanikove, 2000). 

However, this is even more pertinent to animals performing strenuous physical activity 

within extreme environments, as is commonly the case in working equids. In some areas 

activities such as pulling carts and carrying loads can take place in temperatures reaching 

48°C, putting intense physiological strain on the animals involved (Pritchard et al., 2006). 

Each set of environmental conditions comes with its own risk factors for the development of 

welfare problems and in some instances, these are only now being understood.  

Despite donkeys adaptation to hot, arid environments and subsequent resistance to 

dehydration in comparison to other species (Maloiy, 1970), cases of donkey mortality due to 

heat stress have been recorded (Dey et al., 2010). Alongside dehydration, equids are also at 

risk of developing heat stroke if exposed to high ambient temperatures without measures to 

cool the environment (Dey et al., 2010). In horses used for endurance events, dehydration is 

associated with reduced performance and serious medical conditions (Sosa León, 1998; Sosa 

León et al., 1995). The welfare implications of dehydration and heat stress are serious and 

often depend on veterinary identification, which in turn is commonly associated with a 

delay in treatment (Pritchard et al., 2006). However, there is currently no reliable field 

indicator of dehydration in working equids despite research examining both physical and 

behavioural measures of dehydration and heat stress. Physical measures including skin tent 

duration (the delay in a pinched fold of skin returning to its usual position) and mucous 

membrane dryness are not repeatable or valid indicators of dehydration (Pritchard et al., 

2008). Tripping and staggering behaviour during walking tests was not found to be 

associated with increased rectal temperature or blood parameters, although heat stress 

behaviours (categorised as flared nostrils, increased or deeper than normal breathing, head 

nodding and apathy) were related to increased body temperature (Pritchard et al., 2006). In 

the absence of a ‘gold standard’ criterion for the identification of dehydration, 

recommendations include resting animals that are displaying heat stress behaviours and 

providing palatable water ad libitum which provides both an indicator and treatment of 

dehydration (Pritchard et al., 2008).   

As well as being a direct risk factor to welfare, heat stress can also exacerbate other welfare 

problems.  Physiological mechanisms used to dissipate excess heat load include increasing 

respiration rate and sweating to aid evaporative cooling (Morgan, 1998). Sweating 

underneath working equipment such as a saddle or harness can increase friction between 

the skin and saddle leading to the formation or exacerbation of wounds (Heleski et al., 

2010). The material used underneath working equipment impacts wound formation, with 

those materials that do not allow sweat evaporation, such as plastic, associated with 

increased incidence of saddle sores (Ali et al., 2016). A cross-country comparison also 

showed that equids working in hotter climates were found to be thinner than those in 
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cooler climates leading to recommendations for prioritising  welfare efforts for these 

animals (Burn et al., 2010b).     

Behavioural mechanisms to manage high environmental heat loads include shade seeking 

(Holcomb et al., 2013). Natural patterns of shade seeking have been documented in feral 

horse populations (King and Gurnell, 2010) and the ability to seek shade can be especially 

important in highly sunny conditions as solar radiation has been suggested to contribute 

more to heat load than the ambient temperature (Silanikove, 2000). At ambient 

temperatures above 25°C both domestic and captive wild horses have been shown to use 

shade at above chance levels (Holcomb et al., 2014; Holcomb and Stull, 2016) and 

physiological parameters such as respiration rate, rectal temperature and skin temperature 

have been shown to be higher in horses without access to shade compared to shaded 

counterparts (Holcomb et al., 2013). In comparison, there has been little research 

conducted into environmental effects on donkeys and even less on mules. Both heat and 

cold stress have been documented in working donkeys in Nigeria during the dry seasons, 

suggesting that these times of year are the most environmentally stressful (Ayo et al., 2014). 

The provision of shade for packing donkeys during their non-working hours was shown to be 

beneficial in lowering heat stress parameters such as heart rate and rectal temperature but 

also in improving productivity as shaded donkeys carried their loads significantly faster than 

unshaded control donkeys (Minka and Ayo, 2007). In general the lack of shelter or shade 

provision for working equids plus overwork and restricted water intake (as a result of 

insufficient watering practices by owners) have been raised as an area of welfare concern 

(Ali et al., 2015; Ayo et al., 2013). However, although these studies indicate the welfare 

value of shade or shelter provision for equids, these are rarely practically implemented and 

the natural shade seeking behaviour of mules or donkeys has not been documented.  The 

provision of shelter is not only important in hot environments but also in wet and cold 

conditions. Research suggests that donkeys in particular may benefit from shelter provision 

in cold, wet weather as they seek shelter more readily than horses under the same 

conditions (Proops et al., 2019).  

As well as high temperatures, humid conditions, such as those found in tropical areas, 

present additional welfare challenges. High humidity favours the development of cutaneous 

pathological conditions (Sánchez-Casanova et al., 2014) and owner management practices 

such as a lack of shelter provision can exacerbate this risk (Sánchez-Casanova et al., 2015). 

The wet season in locations such as Ethiopia has been linked to a higher prevalence of skin 

lesions and the impairment of wound healing (Tesfaye and Curran, 2005). A relationship 

between humidity and increased frequency of gait abnormalities in working equids has also 

been documented (Burn et al., 2010b). Humidity has been linked to the moulding of plant 

based bedding materials and is a risk factor for respiratory disease (Clarke et al., 1988); it 

has also been associated with an increased demand for respiratory heat loss in hot climates 

(Pinsky et al., 2019). Additionally, increased parasite burdens are associated with the wet 

season, including both endoparasites such as worms (Yoseph et al., 2005) and ectoparasites 
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such as ticks (Labruna et al., 2001), which directly impact the health of equids in these 

environments. Alongside parasitism, environmental and climatic conditions also have a 

strong influence on disease transmission, especially where diseases are spread via insect 

vectors. Examples include African Horse Sickness (Carpenter et al., 2017), West Nile Virus 

(Angenvoort et al., 2013) and Equine Encephalosis Virus (MacLachlan and Guthrie, 2010). 

Key environmental conditions affecting disease incidence have been identified and include 

levels of precipitation, temperature, vegetation type, proximity to a potential disease 

reservoir (such as birds in the case of West Nile Virus) and population density (Bargaoui et 

al., 2015; Brugueras et al., 2020). 

Environmental conditions also affect the quality and availability of feed for equids. Arid 

locations are associated with poor forage availability in comparison to temperate or tropical 

areas (de Aluja, 1998). Urban areas also have restricted grazing availability, necessitating 

owners to buy forage (Pearson et al., 1999). Seasonal effects must also be taken into 

account even in rural areas, as food supplementation may be required to meet nutritional 

needs in the dry season (Biffa and Woldemeskel, 2006). The broader environment has also 

been shown to carry different risk factors for the development of a variety of welfare issues 

(Burn et al., 2010b). The types of working roles that equids fulfil are dependent upon the 

types of work available within the environment; if there is not enough high-quality forage 

available to raise cattle then associated equid uses of herding and tending to cattle will not 

exist. Similarly the types of working roles fulfilled by equids in rural and urban environments 

differ (Geiger et al., 2021). Equids are more commonly used in agriculture and for riding in 

rural areas and are less likely to pull carts (Burn et al., 2010b). Working roles themselves are 

associated with the development of differing welfare issues and are one of the strongest 

predictors of equid welfare across nine developing countries (Burn et al., 2010b).       

In the studies comprising Part 1 of this thesis the complexity of environmental factors and 

their contributions to determining equid welfare are explored as part of the One Welfare 

framework adopted for assessing welfare throughout the thesis. 

Human-animal interaction as an influence on equid welfare 
As well as environmental factors, the quality of human-animal interactions (HAIs) is 

especially pertinent for working animal welfare given the amount of time they are in contact 

with their handlers. Poor relationships between equids and humans can result in both 

severely compromised animal welfare and a danger to human safety, with more than a third 

of handlers surveyed in the Egyptian brick kilns having been injured by a working equid (Ali 

et al., 2019; Lansade et al., 2004). Negative HAIs can also lead to aggressive and avoidant 

behaviour towards humans. In Europe, higher levels of avoidance and aggression in 

observer approach tests were seen in horses housed in facilities where welfare has been 

deemed ‘suboptimal’ by local authorities in comparison to facilities deemed to have an 

‘excellent’ standard of welfare (Dalla Costa et al., 2015). Almost 30% of mules assessed in an 

Egyptian brick kiln study displayed aggression towards the approach of an unfamiliar 
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individual (Ali et al., 2019). Interviews revealed that almost 70% of handlers believed that 

mules must be beaten for them to work properly and 42% of mules in the study had 

mistreatment induced body lesions. These findings suggested that aversive handling, 

resulting in aggressive behavioural responses, was perpetuated by the subsequent use of 

more severe restraint equipment by handlers to try and gain control over the mules. It has 

been demonstrated that mules in particular are more accepting of approach by a familiar 

handler in comparison to an unfamiliar person (Ali et al., 2019; Bott et al., 2014). This can 

pose a problem for HAIs in industries where equids are rented to unfamiliar handlers. It is 

unlikely that the same degree of bond formation would exist and the risk of adverse 

handling for rented equids is thought to be higher (Pritchard et al., 2005).  

The consequences of human animal interactions in farmed and working species impact not 

only the individuals involved but on levels of productivity. Analyses have predicted that fear 

of humans could account for almost 20% of the variation in milk yield between dairy farms 

(Breuer et al., 2000) and 20% of the variation in egg production of commercial laying hens 

(Barnett et al., 1992), representing high monetary losses to industry as a result of lower 

productivity. Markers of chronic stress such as high corticosteroid concentrations and larger 

adrenal weights have been documented in non-handled animals as well as poorer growth 

rates and disease resistance (Gross and Siegel, 1982; Hemsworth et al., 1987; Pedersen, 

1994). However positive handling and socialisation have been linked to higher meat quality 

and reproduction rates and the presence of a familiar human and gentle positive interaction 

can actually reduce stress during aversive procedures such as veterinary examinations 

(Lensink et al., 2001; Shabalina, 1984; Waiblinger et al., 2004).  

Negative HAIs resulting in avoidant and aggressive behaviour can also make performing 

routine health and husbandry practices very difficult, compromising welfare even further 

(McLean et al., 2019). Handling workshops that aimed to decrease mule anxiety upon 

approach and improve communication between owners and mules in Mexico resulted in 

improved owner ability to carry out routine management practices such as lifting limbs to 

enable hoof trimming (Madariaga-Najera and Torres-Sevilla, 2014). Early handling of both 

horse and mule foals is recommended as it promotes positive HAIs from a young age. 

Desensitising activities such as applying a headcollar, picking up feet and petting all parts of 

the foal’s body have been shown to make handling easier and the animal less reactive as it 

gets older (Lansade et al., 2004; McLean et al., 2019). Due to the importance of HAIs for 

working equid welfare it has also be recommended that owner attributes that influence the 

quality of the human-animal relationship be considered in the future design of equid 

welfare strategies (Luna and Tadich, 2019).  

What human factors can influence the quality of HAIs? 

Since the quality of human-animal relationships plays a significant role in animal welfare, 

there is increasing interest in understanding the complex factors that explain human 

behaviour towards animals. The intention to perform a behaviour, according to the Theory 
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of Planned Behaviour (TPB), is shaped by the combination of an individual’s attitude 

towards a particular behaviour (favourable or unfavourable), subjective norms (perceived 

social expectations of relevant others) and perceived behavioural control (the degree over 

which individuals believe they can influence the behaviour) (Ajzen, 1985). Each of these 

areas will be discussed in relation to human behaviour towards animals. The TPB has been 

widely used to inform the planning of behaviour change interventions in the field of health 

and has more recently been utilised in relation to animal welfare.   

Attitudes: As the quality of human-animal relationships plays a significant role in animal 

welfare, interest has increased in the human factors that influence a person’s attitudes and 

relationships with animals (Serpell, 2004). Negative attitudes towards animals have been 

associated with less humane behaviour towards them (Hemsworth, 2003) and, as 

improvements in animal welfare will always rely on human motivation to implement them, 

research aiming to understand the attitudes and values that humans place on animals is 

essential. Attitudes to animals and the living world can be classified as anthropocentric or 

ecocentric. An ecocentric view sees nature as something of intrinsic value, worth protecting 

regardless of its utility to humans, whereas an anthropocentric view is characterised by a 

prioritisation of human need, protecting those things that are useful to people over other 

living things (Gagnon Thompson & Barton, 1994). In regard to production animals, an 

anthropocentric perspective has been linked to a disregard of animal psychological needs in 

favour of ensuring the biological functioning necessary for economic success (Schmidt, 

2011).   

More recently, a two-dimensional model of attitudes to animals has been proposed, 

consisting of an ‘affect’ dimension, incorporating affection, sympathy and emotion and a 

‘utility’ dimension, incorporating views of animals’ instrumental value (Serpell, 2004). They 

are represented as being two cross-secting continuums between positive and negative and 

any species/group of animals occupies a position within this two-dimensional space. These 

two perspectives have been documented in working equid owners’ attitudes towards their 

animals. Affective owners referred to their equid in terms of an emotional connection such 

as being a ‘friend’ or ‘family member’ whereas instrumental owners referred to them as a 

working tool, emphasising their livelihood role (Luna et al., 2017). It is suggested that 

positive positions within the affect spectrum come with moral obligations toward the 

animal but utility considerations tend to eclipse these concerns. This could lead to animals 

who have a strong utility value (for example working animals) being separated from feelings 

of positive affections due to their being harmed as a result of their utility (Serpell, 2004). Lab 

workers may have to objectify the animals that they care for, to allow sufficient 

psychological distance for them to be able to carry out their duty in killing the animal for the 

generalised utility to the scientific community and wider population (Arluke, 1988). Similarly 

dissociation is an effective strategy used to reduce cognitive dissonance regarding the 

consumption of meat by animal lovers (Kunst and Hohle, 2016). An animal’s precise location 

on the affect and utility spectrum depends on a range of factors, some intrinsic and others 
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extrinsic, that are referred to as ‘attitude modifiers’. These modifiers can mediate or 

moderate people’s affective response to animals or their perception of an animal’s utility 

(Serpell, 2004).  Animal attributes such as being phylogenetically close to humans, physical 

attractiveness and vulnerability have been shown to influence human perception (Driscoll, 

1992; Gunnthorsdottir, 2001). However much of the variation in attitudes towards animals 

is due to individual human attributes and an increasing amount of research is highlighting 

sources of these individual differences. Research has shown that gender differences exist, 

with women tending to show more positive attitudes towards animals, higher levels of 

empathy and concern for animal cruelty  compared to men (Herzog, 2007; Kellert and Berry, 

1987; Nakajima et al., 2002; Paul, 2000). Higher levels of education, occupations including 

healthcare and welfare and a younger age have also been associated with positive affect 

and higher scores on attitude to animals scales (Kellert and Berry, 1980; Paul, 2000; Signal 

and Taylor, 2006). Poor treatment of humans also been associated with the subsequent 

treatment of animals, with links between animal abuse and experiences of interpersonal 

violence (Flynn, 2011). Adult attitudes towards animals and animal welfare are influenced 

by childhood experience of animals, in particular pet keeping. Higher levels of childhood pet 

keeping have been demonstrated across cultures to not only be associated with more 

positive attitudes towards pet animals in later life but also increased concern for the welfare 

of non-pet animals and the environment (Bjerke et al., 2001; Miura et al., 2002; Paul and 

Serpell, 1993; Serpell and Hsu, 2016).  

One human attitude that has been linked to animal welfare is belief in animal sentience, 

particularly the acknowledgement and perception of animal pain and emotions (Cornish et 

al., 2018). Research has shown that owner recognition of animal emotions affects the 

treatment that animals receive (Edgar and Mullan, 2011). Owners of different domestic 

animal species attribute a range of both primary and secondary emotions to their animals; 

with dogs, cats and horses being attributed the highest number of secondary emotions 

(Morris et al., 2008). Mammals (being considered cognitively closer to humans) and 

commonly kept pet animals are consistently attributed the most emotions (Wilkins et al., 

2015). The attribution of emotions to animals by humans has itself been shown to be 

affected by a variety of individual differences including a person’s belief in animal mind and 

previous pet ownership (Wilkins et al., 2015). Alongside the recognition of animal emotions, 

belief that animals are sentient beings also incorporates recognition of animal pain. The 

ability of a person to recognise animal pain plays a crucial role in assessment and potential 

decision to alleviate that pain (Paul and Podberscek, 2000). Pain perception has been 

implicated directly as an influence on animal welfare; farmers who scored as having higher 

levels of empathy for animal pain owned cattle with a lower incidence of skin lesions 

(Kielland et al., 2010). A similar relationship was found in working equid owners; a better 

equid welfare state correlated with owners who expressed better perception of equine pain 

and higher levels of empathy towards animals (Luna et al., 2018). Empathy can be defined 

as the ability to share and understand the emotions of others (both people and animals) 
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whilst maintaining an other-self distinction and has been implicated as a predictor of the 

ability to score animal pain (Ellingsen et al., 2010). A compromised ability to feel empathy 

has been associated with antisocial behaviours including animal cruelty (McPhedran, 2009). 

Both childhood and current ownership of pets has shown a positive relationship with levels 

of animal-orientated empathy (Daly and Morton, 2009; Paul, 2000). Empathy has also been 

proposed to mediate childhood attachment to a pet and subsequent meat avoidance in 

later life (Rothgerber and Mican, 2014). In decisions relating to animal welfare, it has been 

suggested that owner empathy may play a bigger role than their socio-economic status 

(Lanas et al., 2018).  

Societal Norms: Although affect and utility are the two main overarching motivational 

determinants, Hills (1993) did detect a third dimension which she described as values or 

beliefs about the status and nature of animals. The values assigned and the beliefs that 

people hold about animals are strongly affected by dominant ideological, religious and 

cultural norms (Hills, 1993). Across cultures, animal species can be representative of very 

different symbolic constructs or qualities (Noske, 1997). Culturally transmitted values and 

beliefs can have a strong influence on individual attitudes towards animals (Myers and 

Russell, 2003). A good example of this is religion: Judeo-Christian teaching positions animals 

as divinely created in order to serve the interests of humans, a utility orientated perspective 

(Serpell, 1986). In Hindu areas of India cows are considered sacred whereas to 

hunter/gatherer or tribal societies they are a source of meat or medium of exchange 

(Noske, 1997). Traditionally in Islamic and Orthodox Jewish communities, dogs were 

considered unclean, associated with sin and hence ‘frowned upon’ by the community; 

historically dogs have been less numerous and less well treated in these communities 

(Menache, 1997; Serpell and Hsu, 2016). Despite its historical origins the effect of religion 

on attitudes towards animals appears to remain; conservative Christians regularly attending 

church were found to have a less affectionate and humane attitude towards animals in 

comparison to those with a more liberal theological position (Bowd and Bowd, 1989).  

In relation to working equids, the donkey is an animal which carries associations for the 

socio-economic status of those who work with them. According to Fernando and Starkey 

(2000, p.31) the use of donkeys has been regarded as “synonymous with backwardness, 

underdevelopment and low status”. In Botswana donkeys are treated as inferior to cattle, 

leading to their status as marginalised, exploited and paired with human of low 

socioeconomic standing (Geiger and Hovorka, 2015). However the perception of donkeys is 

dependent on culture, with increased social standing being associated with the lending of 

donkeys to other community members in some countries (Valette, 2014). The majority of 

study participants who worked with donkeys in the brick kilns of India reported that they 

felt that having donkeys increased their social status (Watson et al., 2020)  

Given the importance of human attitudes in the way animals are perceived and 

subsequently treated, it is vital to understand the wider context in which an animal is 
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situated in order to have any chance to influence animal welfare. This includes increasing 

the understanding of traditional practices, cultural norms, the values placed on and beliefs 

that people hold regarding animals.   

Perceived behavioural control: Studies investigating potential avenues for welfare 

improvement have explored the degree of control that people believe they have over 

welfare improving behaviours for animals. It has been demonstrated that a person’s 

consideration of the importance of a welfare improving action can be in conflict with the 

potential ease of carrying out that action. Finnish farmers believed welfare improvement to 

be an important action but were put off trying to carry out welfare improving actions by a 

low degree of perceived behavioural control (Kauppinen et al., 2010). Similarly, perceived 

behavioural control was demonstrated to be one of two main drivers underpinning the 

management behaviour of Australian sheep farmers (Munoz et al., 2019). The study 

highlighted management practices that were perceived to be particularly difficult by 

farmers, which decreased their likelihood of performing those practices. Addressing 

identified barriers to performing activities was suggested as a potential way to improve 

sheep welfare. In the example of changing housing conditions for pregnant sows from single 

to group housing (a more welfare friendly option) differences in farmer attitudes, subjective 

norms and perceived behavioural control were demonstrated between farmers reluctant to 

switch and those who had already done so. Those farmers who had not changed believed 

they were less able to change and had less control over the decision to do so. It was 

suggested that, in order to encourage the switch to group housing, interventions to address 

the perceived behavioural control element of the TPB could be introduced such as 

strengthening skills related to the management of sows in a group environment and 

providing information on the organisation of the required building process (de Lauwere et 

al., 2012).   

The Locus of Control Theory is another measurement of the amount of control that 

individuals believe they have over the outcome of their life (Rotter, 1966). Those with an 

internal locus of control believe that their personal efforts and actions can determine the 

outcome of their life whereas those that have an external locus of control believe that their 

life will be determined by chance, fate, or other external forces. Owner locus of control has 

been associated with working equid welfare state (Brizgys, 2018). Specifically, relationships 

were seen between owners exhibiting external locus of controls, poor equine behavioural 

assessment scores and knee lesions.  

In the studies comprising Part 2 of this thesis the human factors influencing the quality of 

human animal interactions are investigated. The above models and theories are reflected in 

the design of the studies and the methodologies used allow aspects of owner attitudes, 

beliefs in animal sentience and societal norms to be explored in relation to equid welfare.  
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Human Behaviour Change to improve animal welfare 

Since domestic animal welfare is ultimately determined by the actions of humans, in order 

to improve animal welfare it is first necessary to change human behaviour.  This is 

particularly pertinent to the work of NGOs who design and implement initiatives seeking to 

improve animal welfare. Behaviour change initiatives are necessary in many fields, including 

public and clinical health and environmental protection. However initiatives are not always 

successful (Grimshaw et al., 2001) and criticism has been levelled at the design of initiatives 

without a formal analysis of the target behaviour and the underlying theoretical 

mechanisms of action (Michie et al., 2009). Human behaviour change is complex, with many 

factors each influencing the likelihood that an individual will change their behaviour. Social 

psychological theories and models of human behaviour (subsequently detailed) have been 

developed in order to try to understand these different influences.  

The Transtheoretical Model of Health Behaviour Change (Prochaska and Velicer, 1997) 

proposes that behaviour change involves progressing through six distinct stages of change: 

precontemplation, contemplation, preparation, action, maintenance, and termination.  

These represent stages of an individual becoming increasingly committed to changing a 

health related behaviour; from precontemplation where an individual is not currently doing 

nor is intending to start doing the behaviour in question through to maintenance where the 

individual is not just performing the behaviour but actively sustaining the change, indicating 

a long term commitment (Rakowski et al., 1996). Along this sequence of stages an individual 

may also regress, requiring them to progress again through the stages of change in order to 

reach a sustained behaviour change. Using stage-matched interventions (those tailored to 

an individual’s current stage of change) has been demonstrated to increase both 

recruitment to and retention of participants in health promotion programmes (Prochaska 

and Velicer, 1997). The transtheoretical model was originally employed in relation to 

initiatives targeting smoking cessation but the approach has been extended to animal 

welfare and production issues including dietary choice such as the purchasing of organic 

products and the adoption of veganism (Mendes, 2013; Roberts and Rundle-Thiele, 2006).  

As different behavioural models and theories focus on different elements of behaviour, 

when developing a new behaviour change intervention, it is difficult to decide which model 

to base the intervention on and decide whether the chosen model covers all possible 

variables of importance. Born from this need, a new framework ‘the behaviour change 

wheel’ was developed specifically for characterising and designing behaviour change 

interventions (Michie et al., 2011). The framework synthesised 19 existing frameworks of 

behaviour change, identified in a systematic literature review. It uses the COM-B behaviour 

system which proposes that behaviour is generated by three components: capability, 

motivation and opportunity; with a range of potential influences between components in 

the system (Michie et al., 2011). Based on existing distinctions from the research literature 

the three components can be further subdivided, capability is split into psychological and 

physical capability, motivation into automatic and reflective motivation and opportunity 
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into social and physical opportunity. The motivation component draws from the PRIME 

theory of motivation (West, 2006), a framework amalgamating and linking the diverse range 

of motivation models and theories currently in use (West and Michie, 2020). The COM-B 

behaviour system sits as the inner layer of the behaviour change wheel, this is surrounded 

by nine ‘intervention functions’ essentially categories of initiative (such as training or 

restrictions) which could be utilised to address deficits in one (or more) of the COM-B 

essential conditions. Finally, the outer layer of the wheel comprises the seven policy 

categories that could enable the interventions to occur (Figure 3).  

 

Figure 3. The Behaviour Change Wheel (Michie et al., 2011) 

By starting with behaviour in context at the beginning of intervention design, consideration 

is given to the conditions that need to be in place in order for the target behaviour to be 

achieved. Approaches that would enable these conditions according to the analysis of the 

behaviour would be considered next and finally the policies required to enable the changes. 

The behaviour change wheel has been widely utilised in the healthcare field. Outside of the 

field of healthcare, behaviour change theories have been utilised to implement initiatives to 

improve conservation outcomes (Andriamalala et al., 2013), change energy useage (Axon et 

al., 2018) and increase environmental sustainability (Barr et al., 2011). In the field of animal 

welfare is has been used to encourage higher welfare consumer food choices (Cornish et al., 

2019), to create farmer behaviour change for the reduction of tail-biting in pigs (Carroll and 

Groarke, 2019) and to increase the use of analgesia by veterinary nurses in small animal 

veterinary clinics (Malik and Bradbury, 2016). 
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Organisations such as Human Behaviour Change for Animals seek to use the science of 

human behaviour change, incorporating models including the transtheoretical model and 

the behaviour change wheel, to specifically target behaviours that will improve the welfare 

of animals (HBCA, 2019).  In terms of working equids there exist a variety of intervention 

types aiming to improve working equid welfare by changing human behaviour. The variety 

of intervention strategies employed reflect the priorities, capacity, context and resources 

available to the welfare organisations that run them (Upjohn et al., 2014). Each approach 

aims to influence a different aspect or aspects of behaviour change dependent upon the 

behaviour that is the target of the intervention.  

Specific welfare problems such as wounds caused by inappropriate or poor quality working 

equipment or lameness caused by a lack of or poor quality shoes have been targeted by the 

introduction of technical training and skills to a target community such as saddlery and 

farriery (Attwood et al., 2010; Mohite et al., 2019). In terms of the COM-B behaviour model 

these interventions target the capability of those trained because they become proficient in 

a new skill, but it can also provide an opportunity for all owners to shoe their equids or buy 

appropriate working equipment within their local community. However it has been 

highlighted that caution must be taken in determining the correct barriers to behaviour 

change (McKenzie-Mohr, 2011). In the case of the previous intervention, it may not be that 

proximity of a service provider is the factor preventing owners from using better quality 

working equipment. If owners do not consider that shoeing their equid is necessary or 

important, then service provision within a community will not make any difference to equid 

welfare. In this case it would be owner motivation that would need to be targeted, and the 

addition of a different initiative necessary. Being able to determine the correct barriers 

(perceived or actual) is crucial in planning a welfare intervention as identification of the 

wrong barriers can result in misplaced input of time and resources and eventual 

intervention failure. Not accounting for the complexity of environmentally limiting factors, 

animal owners’ views and social dynamics at the earliest stages of intervention 

development can also lead to intervention failure (Whay et al., 2015). Potential differences 

in perception of priority welfare issues between NGOs and local people in target 

communities has been highlighted (Upjohn et al., 2013). As such, in the initial stages of 

planning a behaviour change initiative, research needs to employ tools that can aid in the 

understanding of these perspectives.  

One potential option is the use of community focussed participatory exercises, activities 

that community members work together to complete using their knowledge and 

perspectives. Participatory exercises can be used to generate locally valid information and 

prioritise community views on welfare issues (Catley et al., 2012). The local opinions elicited 

can aid in guiding future directions of initiatives that are appropriate for the target 

community (Van Dijk et al., 2011) and hence avoid assumptions regarding barriers to 

behavioural change. Participatory rural appraisal (PRA) approaches used over a longer time 

frame through the formation of owner groups that engage in regular, facilitated meetings 
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have also been successfully used to improve equid welfare standards (Whay et al., 2015). 

The use of PRA tools such as transect walks (planned group walks which visit the animals of 

community members to evaluate aspects of their welfare) to monitor equid welfare over 

time can create an aspect of peer pressure and social incentivisation for individuals to 

improve their animal’s welfare (Van Dijk et al., 2011). This addresses the subjective norms 

element of the TPB model and may also allow owners to recognise their own ability to make 

changes to their animal’s condition, addressing a second element, perceived behavioural 

control (Upjohn et al., 2014). The targeting of the current social norms within a community 

not only aims to impact motivation and social opportunity but, it is argued, gives group 

members the ownership of decision making  that has been described as a prerequisite for 

lasting social change (Kumar, 2002).  

The aim is for an intervention to have a lasting effect on welfare, but there has been debate 

regarding whether or not some welfare initiative frameworks are able to achieve this. 

Previously the most commonly employed intervention type was the provision of free 

veterinary care for working equids (Upjohn et al., 2014). This approach could be considered 

to be targeting the opportunity element of the COM-B behavioural system, by providing 

physical opportunity for owners to get veterinary treatment for their animal at an easily 

reachable location, and removing the cost of treatment as a potential barrier. Increasing the 

ease of providing care for the equid via these aspects is likely to, in turn, affect an owner’s 

motivation to do so. However, the free clinic approach has been criticised as unsustainable 

in the long term, both in terms of the amount of resources utilised and creation of lasting 

welfare change, because service based approaches are likely to be treating the symptoms 

rather than the root causes of welfare problems (Mohite et al., 2019; Rogers, 2010). By this 

premise, welfare interventions that target physical opportunity by providing temporary 

access to services are less likely to result in long term behaviour change. Top-down 

approaches that aim to create a wider environment within which positive welfare change is 

possible include advocacy and lobbying for policy change. These approaches have seen 

increased focus recently with many equid welfare NGOs highlighting the role of equids to 

governments in helping to achieve the sustainable development goals (The Brooke, 2019; 

The Donkey Sanctuary and World Horse Welfare, n.d.). Improving animal welfare legislation 

and campaigning for equids to be included in livestock policies are also priorities at the 

policy level. Other approaches such as educational messages that focus on the benefits of 

keeping an equid healthy (such as increased productivity and longevity) employ the 

behaviour change wheel ‘intervention functions’ of education and persuasion to try and 

increase owners’ motivation to look after their equid and improve their knowledge of how 

this could be achieved with the resources available to them. Some NGOs focus on sentience 

based educational programmes to foster the development of empathy for equids in children 

(Animal Care in Egypt, 2020), changing attitudes and beliefs, with the aim that the next 

generation of equid owners will have increased motivation to improve welfare (Luna and 

Tadich, 2019). Interventions that target these types of ‘intrinsic’ factors may be able to 
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create longer lasting change as the knowledge, skills, attitudes or beliefs imparted remain 

within the community after NGO withdrawal. Through mechanisms such as the social 

transfer of knowledge, this information can also be passed to other community members 

independently of the NGO.  It has been acknowledged that understanding the social transfer 

of information is important for the success of programmes that rely on community 

participation, and the adoption of new practices is heavily socially influenced (Brown, 2014; 

Knight et al., 2003a). However, the social transfer of equid welfare information is an area 

that has received very little research attention.  

In Study V the expert opinions of NGO staff are sought regarding the opportunities 

presented by human behaviour change and participatory strategies, experiences of their 

practical implementation and how they can be incorporated into NGO programming in 

order to create successful long-term welfare initiatives. 

 

One Welfare 
Alongside the recognition of the significant role that human behaviour plays in determining 

animal welfare, there has been an increasing recognition of the interconnectedness of 

animal welfare, human wellbeing and the environment which calls for a holistic approach to 

tackling related issues. Termed the One Welfare conceptual framework (One Welfare, 

2018), and born from the One Health Initiative (a medically focussed concept acknowledging 

the health links between humans, animals and the environment), One Welfare encourages a 

multidisciplinary approach to animal welfare issues by placing them within the wider 

context of human and environmental factors. Its holistic approach considers scientific, 

ethical, economic, religious and cultural issues within its framework (R.G. Pinillos et al., 

2016). Good animal welfare relies on the humans that keep animals, and where there are 

poor states of human welfare there are often poor states of animal welfare (Jordan and 

Lem, 2014). Equally, the impact of good animal welfare can enhance human wellbeing, 

leading to a feedback circle. It has been recommended that animal health and welfare be 

included in all humanitarian development programmes, especially in the developing world 

where there is a large reliance on livestock farming, and food security relies heavily on 

animal welfare (R.G. Pinillos et al., 2016; United Nations, 2020). One Welfare highlights that 

the benefits of better animal welfare reach far further than just the animal. Better welfare 

means better productivity, for working animals and production animals. The One Welfare 

concept also recognises the importance of the environment; reductions in biodiversity can 

have serious consequences for human wellbeing including ecosystem changes that impact 

water supplies, soil and the prevalence of infectious diseases. Making farming practices 

more sustainable can not only improve animal welfare but have positive impacts on food 

security, disaster management and climate change (R.G. Pinillos et al., 2016). The One 

Welfare framework serves as a platform for interdisciplinary collaboration, and in facilitating 

this, aims to more effectively address the links between science and policy to promote the 
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direct and indirect benefits of animal welfare for animals, humans and the environment on 

an international scale. 

Throughout this thesis, I will be adopting a One Welfare approach to address working equid 

welfare. A One Welfare approach is ideally suited for working equid research because the 

interconnectedness between working equid welfare, human wellbeing and the environment 

is evident globally in the lives of working equids. Their close working relationships with 

humans and use for labour in often extreme environments mean that both environmental 

and human factors have a significant impact on their welfare. 

Aims and Thesis Outline 
The overall aim of this thesis is to investigate the major influences on working equid 

welfare, a group of animals that have received relatively little research attention, through 

the lens of the One Welfare Framework. Specifically, I focus on two groups of contextual 

factors that might influence working equid welfare: environmental factors and human 

factors. How these findings further our knowledge of working equid welfare and enable 

practical recommendations to maximise the efficacy of initiatives designed to improve 

welfare are also discussed. 

In order to answer the overall aim, I will address the following five research questions that 

relate to the relationship between working equid welfare and contextual influences: 

Environmental Factors 

1. Do healthy, free-ranging equids seek shelter in a hot climate and are there 

observable species-specific differences in this behaviour? 

2. Do levels of welfare vary across environments within a country and is it possible to 

then isolate the factors responsible for poor welfare? 

 

Human Factors 

3. Do relationships exist between owner attitudes and the welfare state of their 

animals and do these relationships remain the same across cultures? 

4. Are some types of welfare improvement initiatives more effective than others? 

5. What factors do NGO staff consider to be important in creating sustainable welfare 

improvement initiatives?  

 

Thesis Structure 
In the first section of the introduction, I detailed the different schools of thought regarding 

what constitutes animal welfare and how the field is now moving towards a more integrated 

model of welfare. I then described the three study species, outlined why working equids in 

particular have such an impact on human lives and detailed their importance in supporting 

sustainable development. Despite their importance, global equid welfare standards are low 
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and I summarised the most prevalent welfare issues affecting working equids, highlighting 

the two areas of focus for this thesis: environmental and human factors. I finished the 

introduction with an overview of the One Welfare framework, an approach I use to address 

working equid welfare throughout the thesis, acknowledging the connections between 

animal welfare, human wellbeing and the environment. As set out in the introduction, I 

present the research in two sections, the first focussing on the influence of the environment 

on working equid welfare and the second focussing on the influence of human factors. Five 

research articles are presented, followed by a discussion which details how the findings 

presented contribute to our understanding of working equids, specifically the major factors 

influencing their welfare. I detail the limitations of the studies presented and future 

research directions that would be beneficial to the working equid sector. To conclude I 

discuss recommendations resulting from the research that can be used by stakeholders and 

practitioners working in an applied context.  
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Part I: Environmental Factors 

Article I: Shelter seeking behaviour of healthy donkeys and mules 

in a hot climate 
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222, 104898. 

 

Abstract 
Exposure to environmental factors such as high temperatures and solar radiation levels present a 

welfare concern for many domestic equids. Understanding how these factors influence the shelter 

use of healthy equids can inform welfare guidelines. While there is research assessing horses’ 

responses to hot, dry climates, the use of shelter by healthy, semi-free ranging donkeys and mules 

has not been assessed. We observed the shelter seeking behaviour (SSB) of 109 donkeys and 21 

mules, with free access to constructed shelters, across two locations during summer in Southern 

Spain. The location of each equid, either utilising a constructed shelter, outside unprotected or using 

natural protection, was observed. This was recorded alongside measures of environmental 

conditions including temperature, lux, wind speed and level of insect harassment. Equids were 

observed using some form of protection from the elements in 39% of observations. Increasing 

temperatures and lux levels predicted increased shelter use whereas temperature and wind speed 

were key predictors of outside protection use. Compared to donkeys, shelter seeking by mules was 

more sensitive to changes in a number of environmental factors including lux, temperature and level 

of insect harassment. Results indicate that rates of protection use are quite high in these conditions 

and that shelters are utilised under particular environmental conditions: high temperatures, high lux 

levels and increased wind speeds, indicating they are likely to confer a significant welfare advantage.  
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Introduction 
For animals, high ambient temperatures, solar radiation and humidity can lead to heat stress 

(Silanikove, 2000). The range of ambient temperatures in which an animal can maintain its core 

temperature without using additional energy to that needed for maintenance, is termed the thermal 

neutral zone (TNZ) (Curtis, 1983). The effect of heat in the environment becomes physiologically 

challenging to an animal when the ambient temperature surpasses their TNZ (Holcomb, 2017). Once 

the temperature has exceeded the TNZ, both physiological and behavioural mechanisms can be used 

to dissipate the extra heat load in order to keep the core temperature stable (Holcomb, 2017). This 

can be achieved by increasing respiration rate and sweating to aid evaporative cooling, peripheral 

vasodilation, increase in drinking and shade seeking (Holcomb et al., 2013; Morgan, 1998; Morgan et 

al., 1997). Available space, feeding and access to water will therefore affect an animal’s ability to 

regulate its own heat dissipation. It has been suggested that solar radiation can often contribute 

more to heat load than ambient temperature (Silanikove, 2000), thus, one important method of 

mitigating heat stress, from solar radiation in particular, is for an animal to seek shade.  

 

In horses the upper critical temperature (UCT) has been estimated to be between 20 and 30 degrees 

Celsius (Morgan, 1998) and is influenced by environmental factors such as solar radiation, humidity, 

wind speed and precipitation (Autio et al., 2006). Studies investigating the shade use of horses in 

high temperatures have found that respiration rate, amount of sweating, skin temperature and 

rectal temperature of horses exposed to mean afternoon temperatures of 30.6 degrees without 

access to shade, were higher than counterparts with access to shade (Holcomb et al., 2013). 

Domestic and captive wild horses use shade at above chance levels when exposed to ambient 

temperatures above 25°C (Holcomb et al., 2014; Holcomb and Stull, 2016). Notably, shade use is 

often not highest at the hottest times of day, but occurs before peak temperatures, when solar 

radiation is at its highest. However, even when provided with shelters, some horses do not use them 

and there appear to be significant individual differences in patterns of shelter use (Cymbaluk & 

Christison, 1990; Hartmann et al., 2015; Honstein & Monty, 1977). Climatic factors also affect the 

degree of insect challenge faced by equids, with high temperatures and sun, combined with low 

wind speeds, yielding the highest levels of harassment, and significantly affecting their movement 

and shelter use (Keiper and Berger, 1982; Rubenstein and Hohmann, 1989). In a population of island 

dwelling feral horses, bays and beaches (locations where insect harassment behaviours were 

lowest), were used most during the summer. This was especially evident during peak temperatures 

(Keiper and Berger, 1982) and overall habitat use reflected a pattern of refuge-seeking from biting 
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flies (Powell et al., 2006). Although horses use natural refuges, evidence of artificial shelter use to 

avoid insect harassment has been mixed. Some studies have found an increase in shelter use when 

insect harassment levels were high and a reduction in insect harassment behaviours when inside a 

shelter (Hartmann et al., 2015; Snoeks et al., 2015), while others have observed no difference 

between insect harassment behaviour rate in shaded and unshaded areas, or a trend towards 

increased insect harassment behaviour in the shade (Holcomb et al., 2014, 2013). It is likely that 

differences in the proximity of environmental features such as standing water, mud or nearby 

agriculture will influence the prevalence of insects in exposed and shaded areas, producing these 

differing results. 

 

There are currently very few studies assessing environmental effects on donkey and mule behaviour 

and physiology. Standard donkeys have been shown to seek shelter more readily than horses in cold, 

wet weather and do not grow a significant winter coat in a temperate climate, suggesting they are 

less adapted to colder climates than many horse breeds (Osthaus et al., 2017; Proops et al., 2019). 

However, the thermal neutral zone for donkeys has not been documented. A study of donkeys in 

Nigeria suggests that the hot-dry season is physiologically stressful, with the most thermally 

challenging period falling between 11am and 4pm (Ayo et al., 2008). Increasing evaporative cooling 

by increasing respiration rate and sweating have been hypothesised as the main mechanisms used 

by donkeys to release heat on exposure to high temperatures, therefore increased respiration rate 

has been suggested as a good indicator of heat stress in donkeys (Ayo et al., 2014; Zakari et al., 

2018). A study of shade provision showed that the heart rates, respiration rates and rectal 

temperatures of packing donkeys in Nigeria provided with shade were significantly lower than their 

unshaded counterparts (Minka and Ayo, 2007). Donkeys provided with shade also carried their loads 

significantly faster and lost significantly less weight by the end of the packing season than unshaded 

donkeys (Minka and Ayo, 2007). Lying behaviour was also observed more in shaded donkeys, this 

was hypothesised as a behavioural method of heat regulation resulting from the cooler soil 

temperature underneath the shades. However, it is important to note that these studies were 

carried out on working animals who are unlikely to be in the best health and welfare states and so 

may not reflect donkeys’ natural ability to cope with hot temperatures. There are currently no 

studies that have explored shelter seeking behaviour in healthy mules and donkeys in high 

temperatures with free access to shelter. 
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Over 85% of the world’s equids are found in low and middle income countries (LMIC’s) where they 

are most commonly used as working animals (Burn et al., 2010a). Working equids are used in a 

variety of industries, from small scale subsistence agriculture to large scale tourism and construction 

industries (Swann, 2006). They are exposed to a range of environmental conditions including 

extremes of temperature and humidity. With equids being recorded working (pulling carts and 

carrying loads) in temperatures of 44°C, heat stress and dehydration have been identified as major 

threats to the welfare of working equids in LMIC’s, reducing productivity and in extreme cases 

causing equid mortality (Dey et al., 2010; Pritchard et al., 2008, 2006). It is therefore important to 

understand the natural shelter seeking behaviour of healthy donkeys, horses and mules in hot 

climates, to provide a benchmark with which to ensure the welfare needs of domestic equids are 

being met. This study aimed to investigate behavioural patterns of shelter use in healthy mules and 

donkeys, located in a hot, semi-arid environment, with free access to shelter across a range of 

environmental conditions. Identifying the environmental factors influencing shelter use in this 

population can be used to inform understanding of shelter requirements for equids working in hot 

climates.    

 

Materials and Methods 

Study Animals and Locations 
 A total of 130 equids (109 donkeys and 21 mules) were observed across two locations in Southern 

Spain, 74 were male and 56 female, mean donkey age was 16.5±8.1 (±SD) years, mean mule age 

29.3±5 years. Donkey breeds included 1 Martina Franca donkey, 8 Sardinian donkeys and the 

remaining were standard donkeys. The breed history of the mules was unknown. Individuals 

included in the study were healthy, semi-free-ranging equids with access to shelter. Inclusion criteria 

were that shelter must be freely available to individuals and all animals were regularly monitored by 

veterinary surgeons employed by the The Donkey Sanctuary. 36 fully clipped animals (4 mules and 

32 donkeys) were included but observations were not taken for foals under 1 year of age. 

 

49 equids (41 donkeys and 8 mules) were studied at El Refugio del Burrito’s public sanctuary in 

Fuente de Piedra, Andalucía, Spain. Equids were housed in 9 groups of between 3 and 14 individuals, 

with access to a roofed brick shelter and outdoor paddock area (Figure 1.1a). Shelters had one 

mainly open side acting as an entrance/exit and a window in one other side, shelters had capacity 

for all equids in the small social groups and the majority of equids in the larger groups. There was 
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little natural shade but the walls of the shelter buildings provided outside shade. 81 equids (68 

donkeys and 13 mules) were studied at El Refugio del Burrito’s Doña Rosa sanctuary near Fregenal in 

Extremadura, Spain. Equids were housed in 8 groups of between 3 and 18 individuals with access to 

barns for shelter (Figure 1.1b.) and large outdoor paddock areas. Some groups also had access to a 

covered porch area with troughs for feeding. As well as the outside shade provided by the 

constructed shelters, some natural cover was available in the form of trees and vegetation. Water 

was provided inside and outside shelters at both of these sites and food was provided outside the 

shelter with the exception of fresh bedding material which was often eaten. 

 

Figure 1.1 Typical shelters provided at each of the study sites. a. Fuente de Piedra, Andalucía, Spain  

b. Doña Rosa,  Extremadura, Spain. 

 

Climate 

The climates in the study areas of Spain are classified as a mixture of hot-summer Mediterranean 

and cold semi-arid according to Köppen climate classification (Kottek et al., 2006). Hot-summer 

Mediterranean is characterised by dry hot summers and mild winters with most precipitation seen in 

autumn. Cold semi-arid climate is present in some of the driest areas of Extremadura and is 

characterised by the dry season extending beyond the end of summer resulting in less dense 

vegetation. Temperatures are highest in the months of July and August where Extremadura and 

inland Andalucía experience temperatures routinely exceeding 40°C. Mean historic temperatures for 

the study period were 30°C with 21mm of precipitation for the Extremadura region and 27°C with 

13mm of precipitation for inland Andalucía (Agencia Estatal de Meteorologia, Instituto de 

Meteorologia Portugal, 2011).   
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Procedure 

The study was carried out between the 25th of May and the 13th of July 2018. Data was collected at 

one study site at a time, for between two and three weeks at each site. Groups at each study site 

were observed multiple times a day, with a minimum of one hour between observations and a 

maximum number of seven observations of each animal per day.  The groups were cycled randomly 

(where possible within the sanctuary care routines) throughout the day. Data was collected between 

the hours of 8am and 4.15 pm.   

 

For each group the time at the start of the observation was recorded, followed by the weather 

conditions at the location, including outside temperature, wind speed, lux level and precipitation. 

Lux levels were recorded using a Sinometer MS 6612 digital lux meter, measurements were taken 

with the meter held level and facing upwards. Temperature and wind speed were measured using a 

Skywatch Meteos Handheld Wind Meter Anemometer. The areas that the group currently had 

access to were recorded, for example shelter, hardstanding and earth. To minimise disturbing the 

equids’ natural behaviours, the location of all equids outside was recorded from outside the 

enclosure where possible, in addition to their current activity (feeding on grass, feeding on a 

provided food, standing, resting recumbent, locomotion, other or unknown/disturbed). Any signs of 

potential heat stress were recorded, including sweating, visibly high respiration rate or open nostrils. 

If subjects were outside, whether they were in the sun, the shade or if it was overcast was recorded. 

It was determined to be overcast when no clearly defined shadows were visible. Whether it was dry, 

they were standing in the rain, or they had found natural protection such as trees was recorded. It 

was noted whether it was calm (less than 5m/s wind speed), they were standing in the wind, or they 

were protected. Subsequently the researcher entered the shelters and recorded the location and 

activity of those equids inside the shelter (trying to minimise disturbance). If an equid was disturbed 

by the researcher before observation of their activity the ‘unknown’ option in the coding was used. 

The temperature, lux and wind speed inside the shelter were measured using the same instruments 

used to measure the outside temperature. 

 

Finally, insect density and harassment measures were recorded. 3 equids that were standing in the 

sun were chosen, 3 inside the shelter and 3 standing in the shade (if there were individuals in all of 

these possible locations). Where possible the three equids included individuals with different coat 

colours, one light, one medium and one dark. To prevent subject selection bias, the closest 

individual encountered, of the correct coat colour, in the correct position was used. A timer was 

started and all behavioural measures of insect nuisance: head shaking, tail swishing, foot stamping, 
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body biting and skin flickering (panniculus reflex) were recorded for one minute. This was followed 

by a point count of flies on one of the equid’s sides, from the researcher’s position. The number of 

behavioural measures of insect nuisance and the number of flies observed across the three 

individuals in each location were averaged and recorded as group measures for the observation 

session. When no animals were found in a location, no insect density measures could be recorded 

for that location but when fewer than three individuals were present in a location, data were 

recorded for as many animals as possible. The time at the end of the group observation was 

recorded.   

 

Demographic information on all equids included in the study was recorded, including species, sex, 

age, breed, coat colour and whether or not the equid had been clipped. Not all group members were 

present for every observation and some individuals moved between groups during the study period 

but all equids kept their unique subject number. In total 2735 observations were made, with an 

average of 14 ± 4 observations per subject.  

 

Statistical Analysis 

In order to ascertain which environmental factors had an influence on the equids’ shelter seeking 

behaviour, generalised linear mixed models (GLMM) with a binomial logit function were undertaken 

using RStudio, version 1.0.143 (RStudio Team, 2015) with the lme4 package and number of iterations 

set to maximum.  

 

The global model included the response variable Location (inside a constructed shelter or utilising 

natural protection versus outside) and fixed factors Outside wind speed, Outside temperature, 

Outside lux, Insect harassment, Shelter Temperature and Time of observation. No precipitation was 

observed during the study. The factor Species was included as a main effect and also as an 

interaction with environmental factors to examine the degree to which the shelter seeking 

behaviour of the two equid species differed. Potential interactions (with and without species) of 

environmental conditions were included. Subject nested within Social Group and then Farm was 

included in the models as a random factor.  
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In the case of insect harassment a model was constructed to determine the best measure (point 

count or harassment behaviours). Outside harassment behaviour was the best predictor and was 

included in the main analysis. Clipped or non-clipped was included in preliminary models as a factor 

but was found to not make a significant difference. 

 

A GLMM was run with a null model and subsequently with the global model. This model was then 

‘pruned’ by systematically removing factors with little or no predictive value until a final, best fit 

model was produced. Candidate models were assessed using the Akaike information criterion (AIC). 

To assess which environmental factors influenced equid use of outside protection such as shade, the 

same methods were used in a series of models for the response variable Outside Protection (use of 

protection versus outside in the sun). Only observations where outside protection would have been 

beneficial were included in the analysis; as such only animals outside, and observations made in 

sunny or windy weather were included. In order to investigate whether subjects experienced higher 

levels of insect harassment inside or outside the shelters, a repeated measures ANOVA was 

conducted comparing insect harassment behaviours in the same observation period. 

 

Results  
Equids were observed using some form of protection from the elements in 39% of observations. In 

316/2735 observations equids were using a constructed shelter and in 751/2735 observations 

equids were using natural protection. There were only 5 observations where a subject was showing 

potential signs of heat stress; two were donkeys (one showed signs in two separate observations) 

and two mules. 

 

Effects of environmental conditions on constructed and natural shelter use: inside a 

shelter or using natural protection versus being outside. 

 

Several environmental factors, and their interactions, had a significant influence on shelter use 

(Table 1.). Although there was no overall difference in the amount of shelter use by donkeys and 

mules, there were some significant differences between the species in the effects of specific 

environmental factors on SSB. 
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Factor  Z score P value 

Species  

 

mule -1.77 0.08 

Outside temperature  2.08 0.04* 

Lux  5.67 <0.0001* 

Insect harassment behaviour  -4.31 <0.0001* 

Time of observation   1.01 0.31 

Outside temperature*Species mule 2.98 0.003* 

Insect harassment behaviour*Species mule 2.46 0.01* 

Outside temperature*Insect harassment 

behaviour 

 0.71 0.48 

Time of observation*Species mule 2.17 0.03* 

Species *Outside temperature*Insect harassment 

behaviour 

mule -2.78 0.006* 

 

Table 1. Factors included in the best fit model of shelter use by donkeys and mules. Species 

comparisons use donkey as the reference category. * = significant factors. 

 

Outside temperature: During the study, the mean temperature was 26.4 degrees ± 5.6 degrees, the 

minimum temperature recorded was 14.4 degrees and the maximum was 37 degrees. There was a 

significant main effect of outside temperature (z = 2.08, p = 0.04), with shelter use increasing as the 

temperature rose.  Mules and donkeys also reacted differently to rising temperatures, with mules 

being more affected by changes in temperature than donkeys (Outside temperature*Species: z = 

2.98, p = 0.003, Figure 2.1a). 
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Figure 2.1 The effect of environmental conditions on shelter use for donkeys and mules. Units are 

standardised for comparison within the model.  

 

Lux:  Mean lux recorded during the study was 60138.8 ± 27489.3, the minimum recorded was 3860 

and the maximum was 112200. Lux was a strong predictor of shelter use in the model (z = 5.67, p 

<0.0001); across species, as lux levels rose, the number of equids using shelter increased (Figure 

2.1b). 

  

Insect harassment behaviour: The mean number of insect harassment behaviours per minute was 23 

± 15 behaviours, with a minimum of 0 and a maximum 63 behaviours. There was a significant 

difference in insect activity between shelters and outside spaces, with greater insect harassment 

inside shelters (F(1,2) = 51.37, p =.019). The main effect of insect harassment behaviour was also a 

strong predictor of shelter use (z = -4.31, p = <0.0001). Overall, as insect harassment increased, 

shelter use decreased. There was a species specific difference in the effect of insect harassment on 

shelter seeking behaviour (z = 2.46, p = 0.01), with mules using shelters slightly more at higher insect 
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levels whereas donkeys showed a steep drop in shelter use at higher insect levels (Figure 2.1c). 

There was also a significant three-way interaction between insect harassment behaviour, outside 

temperature and species (z = -2.78, p = 0.006). Results suggest that, as temperatures increased, 

mules only showed an increase in shelter use if insect harassment was low, whereas donkeys 

showed an increase in shelter use as temperatures rose, regardless of insect harassment levels.   

 

Time: All observations were made between 8am and 4pm. There was no significant main effect of 

the time of observation on shelter use, however time of day did elicit a species specific difference (z 

= 2.17, p = 0.03). Mule shelter use rose throughout the day much more steeply than donkey shelter 

use, which rose only marginally (Figure 2.1d).    

 

Effects of Environmental Conditions on the use of Outside Protection: utilising natural 

protection such as tree cover or shade versus being outside unprotected. 

 

A number of environmental factors, and their interactions, had a significant influence on natural 

protection use (Table 2.). There were no significant differences in natural protection use by donkeys 

and mules. 

Factor  Z score P value 

Species  

  

mule -0.73 0.47 

Wind speed  2.70 0.007* 

Outside temperature  2.89 0.004* 

Lux  1.42 0.16 

Insect harassment 

behaviour 

 -2.44 0.02* 

Time of observation   0.72 0.47 

Lux*Species  

  

mule 1.76 0.08 

Time of 

observation*Species  

  

mule 3.15 0.002* 
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Wind speed*Outside 

temperature 

 3.99 <0.0001* 

 

Table 2. Factors included in the best fit model of outside protection use by donkeys and mules. 

Species comparisons use donkey as the reference category. * = significant factors. 

 

Outside temperature: Outside protection use significantly increased at higher temperatures (z = 

2.89, p = 0.004).  

 

Lux: Although the lux*species interaction only approached significance (z = 1.84, p = 0.08), this factor 

was retained in the best fit model. Donkeys showed a pattern of slightly increased outside 

protection use at high lux levels, for mules this increase was much steeper (Figure 3.1a).  
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Figure 3.1 The effect of environmental conditions on outside protection use for donkeys and mules. 

Units are standardised for comparison within the model. 

 

Wind: Across species, as wind speeds increased, outside protection use also increased (z = 2.70, p = 

0.007). The interaction of wind speed and temperature was the strongest predictor of outside 

protection use; as temperatures and wind speed increased, outside protection use also increased, 

however at low temperatures outside protection use decreased or remained stable as wind speeds 

increased (z = 3.99, p <0.0001; Figure 3.1b).   

 

Insect harassment: Across species, as the level of insect harassment increased equid outside 

protection use decreased (z = -2.44, p = 0.02; Figure 3.1c).  

 

Time: The interaction of time*species was significant (z = 3.15, p = 0.002), with protection use by 

donkeys showing a marginal increase over the day and mules showing a much steeper increase over 

time (Figure 3.1d).   

 

Discussion  
In this study, overall protection use was 39%, which falls  within figures for protection use by horses 

in comparable climates of 50 and 25% (Holcomb et al., 2014; Holcomb and Stull, 2016). Although 

constructed shelter use was generally quite low compared to outside protection use, both species 

increased their shelter use as temperatures rose. This result is in accordance with the findings from 

horses that shade use is highest on sunniest days (Holcomb and Stull, 2016), and that they prefer 

artificial shelters over natural shelter during the summer and at temperatures above 20°C 

(Hartmann et al., 2015; Snoeks et al., 2015). Despite previous research with working donkeys 

showing heat stress in donkeys at temperatures above 30°C (Ayo et al., 2008), only 2 donkeys in this 

study showed potential signs of heat stress. This highlights the need for clear measures of the effects 

of environmental factors on healthy equids and suggests that working equids, who are under 

physical strain and are often in poor condition, may often have a lowered UCT and be more 

susceptible to hyperthermia (Burn et al., 2010b). Future research should assess physiological 
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measures of heat stress, establishing the TNZ of healthy donkeys and mules. Interestingly, lux was a 

stronger predictor of constructed shelter use than temperature, this is in line with previous research 

that has shown that SSB in horses more closely follows patterns of solar radiation levels than 

ambient temperature (Holcomb et al., 2014). It is unsurprising that lux specifically influences 

patterns of constructed shelter use, as a building provides a more effective refuge from solar 

radiation than natural protection alone.  

 

The particular sensitivity of mules to fluctuations in temperature and lux may be due to the 

geographically different evolution of horses and donkeys, and their adaptations to different climates 

(Bignon and Eisenmann, 2002). Donkeys are better adapted to arid, hot climates and hence intense 

sunlight levels (Burden and Thiemann, 2015b). In contrast, horses are more adapted to cold 

conditions (Autio et al., 2007a), with certain breeds showing specific adaptations to cold conditions, 

such as a hypometabolism (Autio et al., 2006; Brinkmann et al., 2012). As a hybrid, mules often 

display attributes that are intermediate between the parental species, such as their winter hair coat 

growth (Osthaus et al., 2017). Thus, it may be expected that they are less adapted to conditions such 

as high temperatures and lux levels than donkeys, as was found in this study. However, the average 

age of mules sampled in the study was higher than the average donkey age, potentially leading to a 

reduction in the ability to thermoregulate and an increase in the need for shelter provision in the 

mule subjects (Holcomb, 2017; McKeever et al., 2010). Individual differences such as those relating 

to body size, nutritional state and coat colour also have the potential to affect an equids ability to 

thermoregulate and future research could profitably explore these effects (Autio et al., 2007a; 

Cappai et al., 2017; Holcomb, 2017).  

 

In both our models, insect harassment was a significant predictor of decreasing shelter use. This 

pattern was also seen in the use of outside protection, suggesting that the vegetation providing 

shade cover may have been supporting a larger number of insects in comparison to open areas. 

These differences in harassment levels provide an explanation for the contradictory findings of 

related studies with horses, where in some cases, shelter and natural protection use was found to 

increase with increased insect harassment, and in others it was found to decrease (Hartmann et al., 

2015; Holcomb et al., 2014, 2013; King and Gurnell, 2010; Rubenstein and Hohmann, 1989; Snoeks 

et al., 2015). In studies of shelter seeking behaviour, it is therefore imperative to not only record the 

environmental conditions outside, but also inside available shelters and natural protection areas. 
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Mules showed an increase in shelter use at high temperatures but only at low levels of insect 

harassment, suggesting that high levels of insect harassment deterred mules from seeking shelter, 

even under circumstances in which they would normally use a shelter. For donkeys, insect 

harassment appeared to be less of a driver of shelter seeking behaviour, an observation also found 

when comparing the SSB of donkeys and horses in a temperate climate (Proops et al., 2019). The 

reason for mules being more affected by insect harassment than donkeys is unknown. It is possible 

that they are more sensitive to insect bites, it has been reported that mules have died from 

outbreaks of buffalo gnats in the US, whereas cattle and horses have experienced a loss of body 

condition but fatalities in these species were not mentioned (Bishopp, 1942). It is possible that the 

evolution of donkeys in hot climates where there are naturally higher numbers of insects has 

resulted in increased insect tolerance in comparison to mules. A direct comparison between 

donkeys, mules and horses would be useful to further investigate this apparent difference. 

 

Insect harassment behaviours were a better fit in the models than fly count as a proxy of insect 

harassment. This supports the finding of Proops et al. (2019) and Powell et al. (2006) that ‘comfort 

movements’ (referred to in this paper as insect harassment behaviours) are a reliable proxy for the 

number of insects on the equid. This is relevant as in the field, insect harassment behaviours are 

easier to count from a distance without disturbing the natural behavioural patterns of the study 

equids. Insect harassment behaviours also take into account harassment from insects that are too 

small to see from afar such as midges. Insect harassment behaviours are equally easy to see in 

equids with dark and light coats whereas counting fly numbers on dark coated equids is much more 

difficult. Measuring insect harassment behaviours also represents how aggravated the equids are by 

the insects, for example some insects may be more numerous but less of an annoyance than another 

insect species.   

 

Previous research into the SSB of horses indicates that SSB is affected by combinations of wind 

speed and temperature, with increases in wind speed leading to increases in SSB in colder weather 

(Heleski and Murtazashvili, 2010; Mejdell and Bøe, 2005). In hotter weather, both shade and high 

winds provide relief from uncomfortably high temperatures, and so SSB will reflect a trade-off 

between the use of shade and access to windy areas. Perhaps surprisingly, in our study, wind speed 

was not a significant predictor of shelter use. However, throughout this study, the maximum 

recorded wind speed was only 3.2 m/s and so may not have been high enough to significantly affect 
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SSB. Wind speed did seem to play a more important role in outside protection use, potentially 

because when equids are outside they are more exposed to the effects of wind and its interactions 

with other environmental factors. In this study, increased outside protection use was seen when 

there were higher wind speeds and high temperatures. This suggests that standing in the wind alone 

was not enough to dissipate excess heat in high temperatures, and that subjects sought shade (that 

did not block the wind) to increase the amount of heat lost through convection. At lower 

temperatures (within the TNZ of horses), wind speed did not appear to influence outside protection 

use, perhaps because the equids did not have to adjust their behaviour to lose excess heat.  At low 

wind speeds, there may be less benefit from staying outside in comparison to sheltering inside a 

building. Typically, SSB is also affected by the interaction of wind speed with temperature and 

precipitation (Heleski and Murtazashvili, 2010; Mejdell and Bøe, 2005), however no observations in 

this study included precipitation. Despite being commonly found in climates with extreme wet 

seasons (Burn et al., 2010b), donkeys appear more adapted to semi-arid climates, and readily seek 

shelter in cold, wet weather (Proops et al., 2019).  It would therefore be of interest to explore the 

SSB of healthy donkeys and mules in hot, wet i.e. tropical climates. 

 

Finally, outside protection use for both species also increased with time, being highest at the end of 

the observation period (between 2pm and 4pm). This finding is in accordance with Holcomb et al. 

(2014) who demonstrated that horses with an availability of shade did not use it during the hottest 

part of the day, which in this study occurred between 11am and 3pm. Time of day also affects 

whether shade from natural protection is even available and where it will fall. Temporal patterns 

were similar in both outside protection and shelter use models suggesting that time of day has a 

similar effect on both shelter and shade seeking, with both being used increasingly throughout the 

day, although significantly more by mules than by donkeys.   

 

Conclusion 
Shelter was most readily sought during periods of high temperatures and lux levels. Mules were 

more affected by changes in temperature, lux and insect harassment compared to donkeys. Use of 

protection from the elements was relatively high (39%) across the study, suggesting that the 

provision of shelter to equids in this climate confers a welfare advantage. Establishing the natural 

shelter seeking behaviour of healthy donkeys and mules across climates can help to inform welfare 

guidelines and management of these animals. 
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Abstract 
The factors affecting working equid welfare are wide-ranging and reflect cultural, economic and 

climatic conditions, the type of work equids are used for, and individual differences in the practices 

of their handlers. In Mexico working equids are widely used for facilitating agricultural activities, 

however, welfare issues are common. This study aimed to assess working equids across three 

communities in Mexico, identifying the predominant welfare problems and documenting how these 

problems vary across locations, associated working roles and species type. The study combined the 

administration of a wide-ranging questionnaire to equid handlers/owners and a welfare assessment 

of their animal. 120 equid owners were asked about their equid management practices, the working 

conditions and health status of their animal. The welfare of their equids (56 donkeys, 7 mules, 57 

horses) was assessed by evaluating body condition, signs of illness or injury and behavioural 

indicators. Welfare varied by species, working role, sex and location. The poorest welfare 

was seen in Puebla, one of the two arid regions (the third location having a tropical climate). 

Donkeys had poorer welfare than horses, and equids used for packing had poorer welfare than those 

used for riding and agroforestry. Overall poor body condition and a high prevalence of skin 

alterations were the most common problems seen. Understanding how the local and wider-level 

cultural practices, climatic conditions, management practices, working roles and species-specific 

factors all influence the prevalence and type of welfare problems seen in working equids, will allow 

for carefully targeted welfare initiatives. 

 

Introduction 
There are almost 100 million working equids in low-middle income countries (LMICs), where they 

provide income and essential support for their owners (FAOSTAT, 2011). Working equids are most 

frequently used for draught and packing work but also for riding, ploughing, tourism and domestic 

tasks (Pritchard et al., 2005). Working equids are  owned by some of the poorest members of society 

and are of particular importance to marginalised and vulnerable groups (Stringer, 2014). As a 

consequence of socioeconomic factors, owners are often unable to afford adequate working 
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equipment, veterinary care and feed (Pritchard et al., 2005). Equids are also often working in 

hazardous terrain and extreme climates (Upjohn et al., 2014) and so despite their importance, global 

standards of welfare are low (Burn et al., 2010a). A study from nine LMICs  found 90% of equids 

suffering from hoof and limb problems and 85% were underweight (Burn et al., 2010b).  Lameness, 

poor body condition, wounds, disease, parasites and dental problems are commonly reported (Burn 

et al., 2010b; Curran et al., 2005). The work of non-governmental organisations (NGOs) and 

researchers highlighting the welfare issues for working equids globally has led to the development of 

a range of welfare assessments. In order for these welfare assessments to be directly comparable 

across a wide range of contexts and conditions, a comprehensive tool utilising a variety of validated 

welfare indicators and assessments of welfare predictors should be used.  

Mexico is currently classified by the World Bank as an upper-middle income country (The World 

Bank, 2019) and contains an estimated 12.9 million working equids (The Brooke, 2015). These 

working equids are fundamental to agriculture and rural livelihoods (Velázquez-Beltrán et al., 2011), 

and are often found in the poorer regions of the country. There is a heavy reliance on subsistence 

farming (de Aluja, 1998) and in the hills of central Mexico, 90% of households rely on draught 

animals for agricultural production (González-Díaz, J., Velázquez-Beltrán, L., Espinoza Ortega, A., & 

Arriaga-Jordán, 1994) and over 50% of rural households keep a donkey (Velazques-Beltran et al., 

2002). Donkeys are still widely used due to their versatility, even as numbers of larger equids such as 

mules are declining (Velázquez-Beltrán et al., 2011). Donkeys are particularly important in 

communities with high levels of male economic migration (leaving women working alone for 

extended periods of time) as they assist women in transport, carrying goods and domestic tasks. 

Working equids in Mexico face the same welfare challenges seen in LMIC’s worldwide, including 

poor body condition, wounds, lameness, overloading, badly fitting or inappropriate harnesses and 

working equipment (de Aluja, 1998). The nature of the equid welfare problems seen in communities 

across Mexico is also affected by the climate and terrain, with tropical areas being more associated 

with the development of dermal disorders and arid locations being associated with poor forage 

availability (de Aluja, 1998). The aim of this study was to assess the welfare of working equids in 

three states of Mexico and to identify the predominant welfare problems present in these 

communities to inform the direction of future welfare initiatives. 
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Methods 

Study locations  

Welfare assessments were carried out in three states of Mexico: Querétaro, Puebla and Veracruz, 

between January and April 2019. Climatic conditions in the three regions vary widely; based upon 

the Köppen Climate Classification (Kottek et al., 2006), Querétaro is classified as having a hot, semi-

arid steppe climate, usually found on the periphery of true deserts in low-latitude, semi-arid steppe 

regions. Puebla has a subtropical highland variety of the oceanic climate, typically found in 

mountainous locations.  Veracruz has a tropical, savanna climate where high humidity and rainfall 

result in higher quality forage in comparison to the other, more arid, locations.  

Materials 

The welfare of the animals and the conditions under which they were managed was assessed using 

relevant sections of the Equid Assessment Research and Scoping (EARS) tool (Raw et al., 2020), 

developed by The Donkey Sanctuary, a UK-based charitable organisation, to assess working equid 

welfare under any conditions and context, allowing standardised comparison between communities, 

regions, countries or ecosystems. This tool contains a wide range of questions for owners regarding 

the management and working conditions of the equid (see Supplementary Item 1 and (Raw et al., 

2020)) as well as a behavioural assessment. The full EARS tool contains questions applicable to a 

wide range of contexts in which working equids are found and so relevant questions to this 

particular context were selected for inclusion in the protocol used, for example sections on 

transportation and end of life care were excluded. Once complete, the questionnaire was put into 

Open Data Kit (ODK) Collect software (Hartung et al., 2010) on an android tablet to facilitate data 

collection in the field. Assessment results were available to download as excel files.  

Methods 

The researcher (E.H.), who had been consistency checked with other trained assessors, accompanied 

veterinarians and veterinary students from the Donkey Sanctuary Mexico and the National 

Autonomous University of Mexico (UNAM) during clinical work in equid owning local communities. 

Due to logistical and time constraints a largely opportunity sample was used to gather the maximum 

possible sample size. Animals assessed were from a range of situations including free clinics, routine 

surgeries on healthy animals, on the spot health checks and random door to door sampling in animal 

owning communities. Working equid owners were approached and interviewed by the researcher 

(E.H.) and a translator who was a fluent native speaker and translated directly during the interview. 

For owners that had multiple equids, one equid per owner was chosen by random number selection 

to take part in the assessment. For the first part of the interview the owner was asked to hold their 

equid while a short behavioural and physical assessment was carried out. The welfare markers (for 
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assessment criteria and descriptors see Supplementary Items 2 and 3): general health status (3 point 

scale from poor to good based on cumulative analysis of welfare markers), skin alterations  (3 point 

scale from poor to good based on cumulative analysis of skin alterations), body condition score (5 

point scale), presence of parasites (presence or absence of listed parasite types), lameness (3 point 

scale from unable to walk to no signs of lameness based on observed movement) and reaction to 

observer approach (friendly, neutral, avoidant, aggressive), were recorded by the researcher. 

Subsequently, owners were asked a verbal questionnaire covering their working practices, general 

equid management practices, protection from the elements provided, attitudes towards working 

equids and demographic and livelihood factors. Interviews were audio-recorded for subsequent 

verbatim transcription of open questions. Interviews typically lasted between 20 and 40 minutes. 

Data analysis 

Descriptive statistics were calculated for the population. A series of Mann-Whitney and Kruskal-

Wallis tests (with post hoc pairwise comparisons adjusted for multiple testing) were used to assess 

differences in welfare markers (body condition score, skin alteration score and general health score) 

based on the equid species, sex, age (grouped in to 0-5yrs, 6-10yrs, 11+yrs), primary role and 

location (García-Pérez and Nunez-Anton, 2003).  For statistical assessment of the relationship 

between working role and welfare markers and income indicators, only the three main roles 

observed (riding, packing, and agroforestry) were included. Twelve subjects that had other roles, 

including tourism, breeding, pet, transport of goods by cart, and onward sale, were not included in 

the analyses. Due to the small sample size of mules (N=7), they were excluded from analyses of 

species effects and only direct comparisons between donkeys and horses were made. Chi-square 

tests (3X2 and 2X2) were used to assess whether the role of the equid (riding/packing/agroforestry) 

or the species (donkey/horse) influenced the likelihood that the equids were the primary source of 

income and whether the owners were able to save money (Yes/No categories). For analysis of 

reaction to observer approach, the categories ‘moved head away from assessor’, ‘moved whole 

body away from assessor’ and ‘showed aggressive behaviour’ were grouped together as negative 

reactions and were analysed against the positive reaction ‘friendly approach’ and the neutral 

reaction ‘did not move’. For analysis of skin alterations open wounds and large scars or scars with a 

known cause other than accidents (i.e. tack wounds or beating scars) were classified together as 

serious skin alterations, alopecia and small scars or scars resulting from accidents were classified as 

less serious skin alterations. Analyses were performed using SPSS version 24.0 (IBM Corporation, 

2016). The raw data for this study (E. Haddy et al., 2020), including additional information regarding 

management practices outside of the working period (including details of housing and bedding 

provision, and water access) are available. 
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Results 
A total of 120 adult owners or handlers participated, women (n = 25), men (n = 95) with ages ranging 

between 16 and 84 (mean = 47.9, s.d. = 16.2 years). Participants were interviewed from 13 villages in 

the states of Querétaro (n = 60), Puebla (n = 39) and Veracruz (n = 21). The majority of participants 

71.2% (n = 89) described themselves as farmers although often in conjunction with another job. A 

total of 56 donkeys (females = 17, stallions = 29, geldings = 10), 7 mules (females = 2, stallions = 2, 

geldings = 3) and 57 horses (females = 21, stallions = 20, geldings = 16) were assessed. The mean age 

of the equids (excluding 4 whose ages were unknown) was 8.36 years (range = 1-33, s.d. = 5.7 years).  

Working Conditions  

The primary roles of the equids assessed were: riding 39% (n = 47), transport by pack 35.8% (n = 43), 

agroforestry 15% (n = 18) and other 10.2% (n = 12). There was a clear allocation of working role by 

species with all (n = 7) mules used for agroforestry, the majority of donkeys 75% (n = 42) used for 

carrying goods by pack and the majority of horses 75% (n = 43) used for riding. There was also a 

difference in the primary roles of the equids according to location. In Querétaro, participants were 

recruited from villages and towns in rural mountainous areas where equids were used for a mixture 

of roles including riding 50% (n = 30), agroforestry 23% (n = 14), and carrying goods by pack 12% (n = 

7). In Puebla, participants were interviewed from a dry, arid area where donkeys are mainly used for 

carrying goods for the household by pack 84% (n = 33), such as firewood and maize. In Veracruz, 

participants were interviewed from villages predominantly using horses to herd and tend to cattle 

76% (n = 16).  

The majority 91% (n = 109) of owners indicated that their equid provided some form of income; 

although of those, only 22% (n = 24) said that their equid was their main source of income, with 8% 

(n = 9) owners also having a permanent salaried job.  A significant difference in whether an equid 

was an owner’s main source of income was found according to primary work type, (n= 108, p = 0.04). 

Only 5% (n = 2) of packing equids compared to 30% (n = 14) of riding equids and 6 of 18 agroforestry 

equids were described as a main source of income. There was no significant difference in owner 

ability to save money according to species (N= 113, p = 0.5). 

Working hours were variable, 42% (n = 50) of equids worked 3-6 hours per day, 41% (n = 49) worked 

less than 3 hours per day, only 15% (n = 18) worked more than 6 hours per day and the work hours 

of 2.5% (n = 3) of equids were unknown. Some equids 23% (n = 28) worked 7 days a week, few 5% (n 

= 6) worked 6 days a week and the remaining equids 72% (n = 86) worked 5 days or less per week. 
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Mules worked the longest hours, working 6-9 hours per day was common (3 of 7 mules) but 

uncommon for horses 13% (n = 7) or donkeys 12% (n = 7). Mules also worked the highest number of 

days per week; 4 of 7 mules worked 7 days a week compared to only 23% (n = 13) of donkeys and 

19% (n = 11) of horses. However 5 of 7 mules worked only seasonally compared to 32% (n = 18) of 

donkeys and 25% (n = 14) of horses. According to owners, 48% (n = 58) of equids had a rest break 

during the working day with their load removed and 28% (n = 34) had a break but with their load left 

on, remaining equids did not carry loads. During this resting time only 6% (n = 7) of equids had free 

access to shade although 60% (n = 72) had limited access to shade. During the working period 59% (n 

= 71) of equids had no access to water. Pasture was the main constituent of the diet in 88% (n = 106) 

of equids, often alongside additions such as maize stalks, corn grain, alfalfa and occasionally a 

commercial mix. Feeding frequency varied, 49% (n = 59) of equids were fed once or twice a day, 20% 

(n = 24) 3-4 times a day, 2% (n = 2) 5-6 times a day and the remainder left to graze ad libitum when 

they were not working, however 53% (n = 64) of equids never had access to grazing. Only one owner 

reported hobbling their equid and 48% of owners (n = 58) reported tethering their equids by the 

neck.    

Physical welfare parameters  

Body condition score. Overall, 2% (n = 3) of equids were found to be very thin, 36% (n = 43) were thin 

to moderate, 50% (n = 60) were ideal and 12% (n = 14) were fat. There was no difference between 

donkeys and horses (p=0.09, Fig. 1.2A). There were significant differences in body condition score 

based on location (p < 0.001), with lower body condition scores seen in Puebla in comparison to 

both Queretaro (p = 0.002) and Veracruz (p = 0.002), but no difference between Queretaro and 

Veracruz (p > 0.9) (Fig. 1.2B). Body condition scores also differed significantly according to primary 

work type (p = 0.03), with better body condition scores seen in riding equids in comparison to pack 

equids (p = 0.05) but no difference between those used for agroforestry and riding (p > 0.99) nor 

packing (p = 0.1) (Fig. 1.2C). Body condition scores across sexes were not significantly different (p = 

0.06) and there was no difference in the body condition scores of equids across different age groups 

(p = 0.5).  
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Figure 1.2 Boxplots showing the distribution of Body Condition Scores, General Health Status Scores 

and Skin Alteration Scores across A. Species B. Location C. Working Role. Due to the small number of 

mules sampled, these were excluded from species-level analyses. * ≤ 0.05, ** ≤ 0.01, *** ≤ 0.001. 

General Health Status. Overall, 63% (n = 76) of equids were classified as being in good health, 29% (n 

= 35) were in fair health and 8% (n = 9) in poor health. Donkeys had poorer general health in 

comparison to horses (p < 0.001, Fig. 1.2A). There were also significant differences between the 

general health status of equids in the different locations (p < 0.001), with poorer health seen in the 

state of Puebla in comparison to both Queretaro (p < 0.001) and Veracruz (p < 0.001), but no 

difference between Queretaro and Veracruz (p > 0.99) (Fig. 1.2B). General health status also differed 

significantly according to primary work type: agroforestry, packing or riding, (p = 0.001). Pack 

animals had the worst general health status in comparison to both riding animals (p = 0.004) and 

those used for agroforestry (p = 0.01), but there was no difference between those used for riding 

and agroforestry (p > 0.9, Fig. 1.2C). General health status also differed significantly by sex: female, 

entire male or castrated male, (p = 0.01), with a higher number of castrated males in good health 

compared to females (p = 0.008) but no difference between entire males and females (p = 0.37) nor 
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castrated males (p = 0.23) (Supplementary Item 4 Fig. 2.2A). There was no difference in the general 

health status of equids across different age groups (p = 0.2).  

Skin Alterations. In the skin system assessment 84% (n = 101) of equids showed some type of skin 

alteration, 16% (n = 19) had open wounds, 63% (n = 76) had scars, 44% (n = 53) had alopecia, 2% (n = 

2) had swellings, 8% (n = 10) had a hot brand, 8% (n = 10) showed signs of limb tethering or 

hobbling, 3% (n = 4) show signs of live serreta (abrasive metallic pieces) or metallic chains in the 

noseband or chinstrap regions, 6% (n = 7) showed signs of ear cutting and 13% (n = 16) were 

classified as having other problems (mainly hoof issues such as overgrown or cracked hooves). Visual 

signs of lameness were observed in 15% (n = 6) of equids when walked by their owner. The main 

cause of skin alterations (including both recent and visible old injuries) was tack (saddle, girth and 

bridle or noseband), comprising 49% of all skin alterations assessed. Donkeys had more serious skin 

alterations in comparison to horses (p = 0.001) (Fig. 1.2A). There were also significant differences in 

skin alterations based on location (p < 0.001), with more serious skin alterations seen in Puebla in 

comparison to both Queretaro (p = 0.001) and Veracruz (p = 0.001), but no difference between 

Queretaro and Veracruz (p = 0.1) (Fig. 1.2B). Skin alterations also differed significantly according to 

primary work type (p = 0.003), with significantly more serious skin alterations seen in packing 

animals in comparison to riding animals (p = 0.002) but no difference between those used for 

agroforestry and riding  (p > 0.9) nor packing  (p = 0.3, Fig. 1.2C). There was no difference in the 

degree of skin alterations between sexes (p = 0.5). There was a significant difference in the skin 

alteration scores of equids across different age groups (p = 0.01), with more serious skin alterations 

seen in oldest animals in comparison to youngest animals (p = 0.01) but no difference between and 

oldest animals and medium age animals (p = 0.1), nor between medium age and young animals (p = 

0. 8) (Supplementary Item Fig. 2.2B). 

Behavioural parameters 

Overall responses to observer approach by equids were: friendly 58% (n = 70), neutral 8% (n = 10) 

and negative 34% (n = 40). When split by species, mules showed the highest proportion of negative 

reactions 4 of 7 mules, in comparison to 29% (n = 16) of donkeys and 35% (n = 20) of horses. Overall 

responses to the observer walking down the side of the equids were 42.5% (n = 51) positive, 40% (n 

= 48) neutral and 17.5% (n = 21) negative. However, when split by species mules reacted more 

negatively 3 of 7 mules when compared to donkeys (20%, n = 11) and horses (12%, n = 7). A tail tuck 

(a sign of fear in donkeys and mules) was only observed in 4% (n = 5) of animals. 73% (n = 88) of 

equids accepted chin contact, the remaining 27% (n = 32) did not.  Signs of heat stress were only 

observed in one horse. Flies were the most common parasite observed (present on 36%, n = 43,  of 
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equids) and behavioural signs of insect nuisance observed during a 60 second period ranged from 0-

33 behaviours. 

 

Discussion 
Overall poor body condition and wounds were the most common problems seen across the three 

states. In comparison to results from welfare assessments of equids across nine LMIC’s (Burn et al., 

2010b), the equids in Mexico had a slightly higher mean body condition score (2.71) than the 

average across the other countries (2.14), and displayed a similar percentage of broken skin/lesions 

(16%) in comparison to an average of 20% across the other nine countries.  Although hoof problems 

were observed, levels of lameness were much lower than in other studies where lameness has been 

as high as 100% (Burn et al., 2010b), suggesting that lameness is not a prevalent welfare issue in 

these regions however a more in depth lameness examination would be needed to confirm this. 

Welfare (measured by body condition score, general health status and skin alteration score) differed 

by species, location, role and sex. Donkeys, mares, animals used for packing, and animals in the state 

of Puebla (which has an arid climate) tended to have the worst welfare when compared to other 

groups.  

 

The differences in welfare across location suggest that environmental, climatic and/or cultural 

variations (such as differences in handling and perspectives of owners and general husbandry 

practices) across regions in Mexico are having a large impact on welfare. Different climates are 

linked to the development of different welfare issues (Sánchez-Casanova et al., 2015) with more 

tropical climates increasing insect challenge and parasite burdens such as parasitic dermatitis, the 

second most frequent cause of cutaneous lesions found in one Mexican study (Sánchez-Casanova et 

al., 2014). Areas with higher rainfall may also pose a problem for donkeys who are less able to 

tolerate wet environments without shelter (Proops et al., 2019). The relative importance of factors 

such as access to shade may also depend upon climatic conditions experienced such as humidity and 

solar radiation. Interestingly, the worst welfare in this study was not found in Veracruz (high 

humidity and rainfall), but in Puebla, which has a more arid environment, suggesting that lack of, or 

poor quality forage may be the key environmental problem. Although not the financially poorest 

area according to local colleagues (due to the high level of male migration from this area to the US) 

the area is isolated and has been identified as having social problems. Husbandry and handling 

practices in the study areas were learned mainly through family and traditional knowledge. This 
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creates pockets of practices that are very localised, hence general welfare and husbandry practices 

can vary widely by location based on cultural differences. Future research exploring the relative 

effect of culture and owner perspectives versus environmental factors in more depth would be 

beneficial in understanding the impact that these may have on equid welfare.  

 

Our study identified clearly defined relationships between species of equid and primary work type, 

with donkeys being primarily used for packing, mules for agroforestry and horses for riding in 

agreement with previous research (Bott-Knutson, Rebecca C Mclean and Heleski, 2014). The number 

and type of skin alterations has previously been linked to work type (Sánchez-Casanova et al., 2014). 

Our results support this; we found that packing equids had significantly more serious skin alterations 

than equids used for riding and agroforestry. Equids that are used for packing are often overloaded, 

with their burdens unevenly distributed (Usman et al., 2015). This can cause lesions, especially on 

the thoracolumbar region of the spine (Reix et al., 2014) and wounds along the spine were observed 

most frequently in areas where equids were used for packing in our study. Plastic sheeting was 

commonly used underneath saddles in our study locations. The material used underneath the saddle 

or frame can have a large impact on the formation of wounds in the thoracolumbar region, with 

plastic or burlap associated with friction and saddle sores (Ali et al., 2016). Although the relationship 

between skin alterations and body condition score was not significant, poor body condition can 

predispose equids to the formation of wounds due to friction with more prominent bones and less 

body fat as protection (Sánchez-Casanova et al., 2014).     

 

All welfare indicators in this study were worse for donkeys in comparison to horses. The sample size 

of mules was too small for statistical comparison but the limited findings here suggest their welfare 

was comparable to horses for body condition score and general health status but lower for the skin 

alteration score. However, the majority of mules were examined outside the typical working season 

suggesting their body condition could be poorer at other times of the year. Poorer body condition in 

donkeys than mules and horses has been documented across a number of LMICs (Burn et al., 

2010b). A longer study conducted across seasons would benefit understanding of seasonal impacts 

upon welfare such as peaks in physical workload and forage availability, and how this can be linked 

to location and climatic factors. As well as the differences in work type, this may be due to the fact 

that mules and horses are considered more valuable because they fetch a higher price at sale. Mules 

are prized for their strength which is harnessed in agriculture and are preferred over and above 
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horses and donkeys for this ‘heavy work’ such as ploughing, despite their reputation of being 

temperamentally harder to work with. Negative reactions are particularly seen in response to 

unfamiliar individuals and have been associated with handling methods (Ali et al., 2015; McLean et 

al., 2019). Mules are increasing in value as they are becoming more rare and the ability to hire them 

for agriculture has been highlighted as an important source of income for many owners in Mexico 

(Velázquez-Beltrán et al., 2011). Due to this, horses and mules may receive higher levels of care, a 

suggestion made in a study of working equid welfare in another Mexican state (Galindo et al., 2018). 

Donkeys are associated with the home and domestic tasks and as such may be considered less 

important than mules and horses who work outside of the home. A gender differentiation has also 

been described, with donkeys more frequently used by women in their domestic activities, and men 

using larger equids such as mules for agricultural activities (Velázquez-Beltrán et al., 2011). Due to 

the large proportion of their work being within the home, donkeys are less likely to contribute 

directly to the income of their owners. Only 9% of donkey owners reported that working with their 

donkey was their primary source of income in comparison to 32% of horse owners.  This situation 

mirrors that seen in policy, where working equids (especially donkeys) are routinely overlooked in 

higher level agricultural and development policy as their role is difficult to quantify in terms of 

monetary value (Pritchard, 2010). They enable people to carry out activities that make money and 

often provide a huge labour saving but they are not themselves a source of income (Stringer, 2014). 

One hypothesis considered was that poorer owners, who cannot afford veterinary care or sufficient 

food, may have donkeys but this does not appear to be the case in our study as we found no 

significant difference between species owned and owner ability to save money.  

 

In this study the EARS tool successfully enabled standardised comparison between different regions 

and communities in a Latin American context. Its efficient process and design for use with all equid 

species allowed rapid assessment of equids across a variety of working roles in the field. However, it 

should be noted that differences in the distribution of species across location and work type make it 

difficult to draw any firm conclusions as to the relative importance of work type, species, 

environmental and cultural factors. Covariance has previously been noted between factors such as 

environment and working role when looking for predictors of poor welfare (Burn et al., 2010b). 

Across locations, species tend to have clearly defined work roles according to their physical and 

behavioural attributes. A study across five countries found horses and donkeys were used for both 

packing and riding however mules were solely used as draught animals (Pritchard et al., 2005). Types 

of work naturally co-vary with environmental factors, with climatic conditions influencing the types 
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of work that are productive or available within a region. Across nine developing countries riding and 

agricultural work was more common in rural areas with urban animals more likely to be used to pull 

carts (Burn et al., 2010b). Links between welfare status and work type appear to be particularly 

strong with the transport of goods by pack one of the specific roles associated with an increased 

number of welfare problems across species (Burn et al., 2010b), as was found in this study. Within 

species the relationship has also been shown to impact upon welfare with packing donkeys more 

likely to be thin compared with draught and ridden donkeys (Pritchard et al., 2005). The small 

sample size of animals in our study (particularly mules) limits the generalisability of results to other 

contexts. While species, work type and location tend to naturally co-vary, an extensive randomised 

study across a wider range of locations and cultures may identify instances where equids are found 

in unusual roles, allowing analyses to more readily isolate the relative effects of these factors.  

  

In conclusion, poor body condition and a high prevalence of skin alterations appear to be the most 

common welfare issues within the study communities. Body condition score and general health 

status were affected by species, work type and location, with donkeys, packing equids and those 

from study communities in the state of Puebla having the worst welfare. Understanding how the 

local and wider-level cultural practices, climatic conditions, management practices, working roles 

and species-specific factors all influence the prevalence and type of welfare problems seen in 

working equids, will allow for carefully targeted welfare initiatives. 
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Part II: Human Factors 

Article III: The Relationship Between Owner Attitude and 

Working Equid Welfare Across Cultures  
 

Haddy, E., Rodrigues, J.B., Burden, F., Prado-Ortiz, O., Zappi, H., & Proops, L. In 

the style of PLoS ONE 

 

Abstract 
It is now recognised that the quality of human-animal relationships plays a significant role in animal 

welfare and that human perspectives towards animals are affected by both culture and context.  

However, there is little research on working equid-human relationships, a context where this 

knowledge may have a significant impact on animal welfare. The study used a new working equid 

welfare assessment which included an owner questionnaire covering questions on owner attitudes, 

beliefs and values towards their equids. 62 working equid owners and their animals in Portugal and 

Spain and 120 working equid owners from Mexico participated in the study. Recognition of animal 

emotions influences the treatment of domestic animals and in this study, the general health status 

of equids whose owners believed that they could feel emotions was significantly better than those 

whose owners did not. Equids whose owners believed that their equid could feel pain were also less 

likely to be lame. Owners showed two differing perspectives towards their equids; primarily 

instrumental: viewing their equid as a working tool, or affective: incorporating an emotional 

connection with their equid. These two perspectives have been shown to differ based upon geo-

cultural context and this study showed a relationship between these perspectives and equid 

management practices in European owners. Equids of affective owners in Europe had a higher 

average body condition score than those of instrumental owners, however, this relationship was not 

seen directly in the Mexican study population. These results highlight the importance of the 

relationship between owner and equid and the role that owner attitudes play in equid welfare. 

 

Introduction 
Interaction between humans and animals have been documented throughout history and across 

cultures worldwide (Walsh, 2009). These interactions are still important for everyday life; many 

studies demonstrate that interacting with animals has a positive effect on humans, through pet 

keeping and animal assistance in both a therapeutic and educational capacity (Beetz et al., 2012). 

Conversely all domestic animals rely on humans for their welfare. In welfare assessments it is now 

recognised that the quality of human-animal relationships plays a significant role in animal welfare 

(Hemsworth and Coleman, 2011; Serpell, 2004). Negative interactions with, and fear of humans have 

been demonstrated to lower productivity, decrease welfare and increase the risk of injuries in a 

range of farmed species (Waiblinger et al., 2006). Conversely, positive attitudes of stockpeople 
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towards animals have been shown to promote good welfare, decrease fear responses and improve 

yields (Waiblinger et al., 2002). It is therefore recommended that assessment of human-animal 

relations be included in welfare monitoring (Hemsworth et al., 2009).  

Working equids have been identified as a group of animals suffering from low welfare standards 

worldwide (Burn et al., 2010b). Globally more than 600 million people rely on working equids for 

their livelihoods in low and middle income countries (LMICs) (Sommerville et al., 2018). Equids are 

often used in the poorest, marginalised communities (Stringer, 2014); consequently this can mean 

that equids suffer from a lack of resources including shelter, food and appropriate equipment 

(Pritchard et al., 2005). Common welfare issues include the presence of open wounds, lameness, 

malnutrition and heat stress (Pritchard et al., 2006, 2005; Reix et al., 2014). Concern over global 

levels of welfare have prompted the development of welfare assessments and welfare improvement 

initiatives for working equids (Burn et al., 2010a; Dai et al., 2016; Sommerville et al., 2018), however 

the factors affecting working equid welfare within communities are complex.  

The nature of the working role of the animals necessitates a relationship between an equid and its 

owner or handler. On an individual level, this relationship plays an important role in equid welfare 

(Popescu et al. 2016). The relationship can be influenced by many factors (Luna et al., 2017) and 

therefore it is vital to understand owners’ perspectives of, and attitudes towards, their working 

equids. There is currently very little research on human-equid relationships in the context of working 

donkeys and mules, a context where this knowledge may have a significant impact on the 

improvement of their welfare. However, peoples’ attitudes towards animals in general are 

influenced by a complex variety of factors (Serpell, 2004). At the most general, this incorporates 

attitudes towards nature which can be viewed as living and sensitive or alternatively as inert and 

without purpose (Merchant, 1990). Motivations regarding the environment and its protection can be 

classified as anthropocentric or ecocentric. An ecocentric viewpoint sees nature as something of 

intrinsic value, worth protecting regardless of its utility to humans, whereas an anthropocentric view 

is characterised by a prioritisation of human need, protecting those things that are useful to people 

(Gagnon Thompson & Barton, 1994). Despite being predominantly utilised in the fields of 

environmental education and conservation (Kortenkamp & Moore, 2001), these motivations are 

associated with people’s attitudes to specific animal species, as demonstrated in the case of large 

carnivores (Bjerke & Kaltenborn, 1999). Harwood (1928) first documented two opposing attitudes 

towards animals; anthropomorphism and anthropocentrism. The former can be characterised as the 

emotional response of a human towards animals and the consideration of the similarity of animals 

to people, the latter a predominantly economic human interest, driven by need or practical 

suitability (Serpell, 1986). It has been demonstrated that anthropomorphic and anthropocentric 

views can impact upon animal welfare (Bradshaw and Casey, 2007). Culmination of research 

identifying the different character dimensions of attitudes towards animals has identified two main 

motivational determinants overarching all other dimensions (Hills, 1993). These were referred to by 

Serpell (2004) as ‘affect’, incorporating affection, sympathy and emotion and ‘utility’, incorporating 

views of animals’ instrumental value, hereafter referred to as affective and instrumental 

perspectives. An owner’s perspective of their equid as a working tool or an animal with which they 

have an emotional connection may have a large impact on the treatment that equid receives. These 

determinants have been used to analyse differences in owner perspective of working horses in rural 

and urban regions of Chile (Luna et al., 2017) although the perspectives were not analysed in 

relation to welfare.  
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Human views on animal sentience are also linked to welfare, with research showing that owner 

recognition of animal emotions affects the treatment that animals receive (Edgar and Mullan, 2011). 

Promotion of positive emotional states in animals improves quality of life and is now the focus of 

research efforts into farm and laboratory animals (Boissy et al., 2007). It has been demonstrated 

that owners of different domestic animal species attribute a range of both primary and secondary 

emotions to their animals; with dogs, cats and horses being attributed the highest number of 

secondary emotions (Morris et al., 2008). Mammals (being considered cognitively closer to humans) 

and commonly kept pet animals are consistently attributed the most emotions (Wilkins et al., 2015). 

The attribution of emotions to animals by humans has been shown to be affected by a variety of 

individual differences; these include a person’s belief in animal mind and previous pet ownership 

(Wilkins et al., 2015). Alongside the recognition of animal emotions, belief that animals are sentient 

beings also incorporates recognition of animal pain. The ability of a person to recognise animal pain 

plays a crucial role in assessment and potential alleviation of that pain (Paul and Podberscek, 2000). 

Pain perception has been implicated directly as an influence on animal welfare; farmers who scored 

as having higher levels of empathy for animal pain owned cattle with a lower incidence of skin 

lesions (Kielland et al., 2010). A similar relationship was found in working equid owners; a better 

equid welfare state correlated with owners who expressed better perception of equine pain and 

higher levels of empathy towards animals (Luna et al., 2018). In animal welfare related decisions, it 

has been suggested that owner empathy may play a bigger role than socio-economic status (Lanas et 

al., 2018). A review of gender differences in human-animal interactions also found that women were 

more likely to show positive attitudes towards animals and be involved in animal protection than 

men (Herzog, 2007). Adult attitudes towards animals and animal welfare are influenced by 

childhood experience of animals, in particular pet keeping, which has been shown to vary by cultural 

context (Miura et al., 2002). The values assigned and the beliefs that people hold about animals are 

strongly affected by dominant ideological, religious and cultural norms (Hills, 1993). Therefore in 

order to understand the factors influencing equid welfare and the relationship between owners and 

working equids in a community, it is vital to take cultural norms into account.  

This study utilised a working equid welfare assessment which included an owner questionnaire 

focussing on owner attitudes, beliefs and values towards their equids. Assessments were carried out 

in both Europe and Central America. The study aimed to determine whether there is a relationship 

between owner attitudes and the welfare of their working equids and whether these relationships 

differ across cultures.  

 

Methods 

Study Population Europe 

Interviews in Europe were conducted between the 8th and the 28th of June 2018. Participants were 

recruited from both the South West and North West of Spain and the North East of Portugal.  Two 

participants were interviewed in the Spanish town of Mijas where donkeys are commonly used as 

‘taxis’ for the tourism industry, either ridden or pulling carts. Working donkey owners were recruited 

through connection with the Spanish Donkey Sanctuary El Refugio del Burrito, who have provided 

training for working donkey owners in the town for the past 3 years. The remaining 60 participants 

interviewed were from rural villages, situated in a 100 kilometer area between the towns of 
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Bragança (Portugal) and Zamora (Spain), with the majority of data collected in the Vimioso and 

Miranda do Douro regions of Portugal. A volunteer sample of participants was recruited through a 

local vet who had previously worked in the villages and is now a member of UK The Donkey 

Sanctuary staff. A total of 62 equid owners participated in the study, (women = 28, men = 34) with 

ages ranging between 43 and 91 years old (mean 70.5, SD = 10.3 years). Communities were rural and 

often remote, with high migration of younger generations to urban areas, leaving an older 

population maintaining a traditional agricultural way of life (Haddy et al., 2020). Of the participants 

interviewed, 56 (90%) were farmers; many were subsistence farmers, utilising equids for sowing, 

ploughing and the harvesting of vegetables which fed them throughout the year. Some participants 

owned vineyards or grew olives for olive oil production as a main source of income; others farmed 

cattle as their main income source and used the equids to work with the cattle. 

Study Population Mexico 

Interviews in Mexico were conducted between the 15th of January and the 27th of March 2019. 

Participants were interviewed from 3 states, 60 from Querétaro, 39 from Puebla and 21 from 

Veracruz. The interviewer accompanied veterinarians and veterinary students from the National 

Autonomous University of Mexico (UNAM) during clinical treatment work in equid owning local 

communities. Any owner of an equid sighted during the time the interviewer was in a community 

was approached for participation. A total of 120 participants participated (women = 25, men = 95) 

with ages ranging between 16 and 84 (mean 47.9, SD = 16.2 years). In all states participants were 

from rural, often remote communities. 89 (71.2%) participants described themselves as farmers 

although often in conjunction with another job, only 9 (8%) owners held a permanent salaried job. In 

the state of Veracruz most participants farmed cattle whereas in the more arid mountainous states 

of Querétaro and Puebla farming was largely arable.  

Subject Animals Europe 

A total of 59 donkeys (females = 52, stallions = 3, geldings = 4) and 3 mules (females = 1, geldings = 

2) were assessed. The primary role of the equids assessed were as follows: 54.8% agroforestry, 21% 

breeding, 12.9% private riding and 11.3% other. The average age of the equids assessed was 11.2 

years (range = 3-30, SD = 6.2 years). 

Subject Animals Mexico 

A total of 56 donkeys (females = 17, stallions = 29, geldings = 10), 7 mules (females = 2, stallions = 2, 

geldings = 3) and 57 horses (females = 21, stallions = 20, geldings = 16) were assessed. The primary 

role of the equids assessed were: 39% riding, 35.8% transport by pack, 15% agroforestry and 10.2% 

other. The average age of the equids assessed (excluding 4 whose ages were unknown) was 8.36 

years (range = 1-33, SD = 5.7 years).  

Procedure 

Working equid owners were interviewed by the researcher and a translator who was a fluent native 

speaker. For owners that had multiple equids, one equid per owner was selected to take part in the 

assessment. For the first part of the interview the owner was asked to hold their equid whilst a short 

behavioural and physical welfare assessment was carried out (appendices B and C). The welfare 

assessment protocol was taken from the Equid Assessment Research and Scoping (EARS) tool, 

developed by NGO The Donkey Sanctuary and designed for use across multiple equid species and 

contexts (for full details of the tool see (Raw et al., 2020)). The equid’s attitude and reaction to 
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external stimuli from a distance was recorded. Reaction to observer approach, body position, 

acceptance of chin contact and reaction to the researcher walking down the side of the animal was 

recorded. Equids were scored for body condition, using touch and observation to assess body fat 

reserves. Equids were examined for any skin alterations such as open wounds or scars and were 

walked a few paces by the owner to assess lameness. It should be noted that not all results of the 

welfare assessments are subsequently included in this paper, only those relating to owner attitudes 

and beliefs are presented. However, the full welfare assessment results for the European and 

Mexican samples respectively can be found in (Haddy et al., 2020; Haddy et al., 2021b). 

Subsequently owners were verbally asked a set of 10 base interview questions which focussed on 

their perceptions of and attitudes towards their equid alongside basic demographic information 

(appendix D). An additional five questions were available dependent on owner answers for example, 

owners were asked whether they believed that their equid could feel emotions and pain. If owners 

answered yes, they were asked to rate the amount of emotion or pain they thought their animal 

could experience in comparison to a human (much more, a little more, the same, a little less or much 

less). Owners were asked whether they believed that their equid bonded with others and whether 

their equid spent time with other animals outside of work. They were also asked the open-ended 

questions ‘what does your working equid mean to you?’ and ‘what word would you use to describe 

the personality of your equid?’ Answers to these free text questions were copied verbatim. 

Demographic information collected included owner age, gender, occupation and whether their 

equid contributed a source of income (if so, additionally, whether this was the main source of 

household income). Throughout the interview responses were translated to English directly by the 

translator and audio recorded for later verification, transcription and and content analysis of 

qualitative data. The average duration of interviews was between 20 and 40 minutes. 

Data was collected using a tablet with Open Data Kit (ODK) Collect, a free, open-source application 

for Android devices developed by the University of Washington, Department of Computer Science 

and Engineering (Hartung et al., 2010). ODK Collect allows the generation of forms containing the 

specific indicators and questions needed for an assessment. Researchers can custom-build the order 

of assessment sections and add links between related questions. Assessment results were available 

to download as excel files. 

Content analysis 

Audio recordings were transcribed and content analysis used to identify common themes and 

consensus relating to owner perception of their equids. For the analysis of answers to the open 

questions ‘What word would you use to describe your equid?’ and ‘What does your working equid 

mean to you?’, directed content analysis was used, with instrumental and affective perspectives as a 

guide for coding (Hsieh & Shannon, 2005). Answers were separated into instrumental and affective 

perspectives according to the language used by the owner, with additional subthemes identified. In 

an iterative process, themes were discussed between authors and refined accordingly. References to 

the equids working or economic role such as ‘good worker’, ‘working tool’ or ‘a way to have money’ 

were coded as instrumental. References to an emotional connection between the owner and the 

equid such as ‘companion’, ‘friend’, ‘member of the family’ were coded as affective. Owners who 

used both affective and instrumental content in their answers (N = 10) were coded as affective, as 

their answers displayed a level of emotional connection toward their equid despite also seeing them 
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in terms of their working role. Those who did not use language enabling differentiation between 

perspectives were excluded from the analysis (N = 17).   

Statistical Analysis 

Chi-square tests and independent samples T-Tests were used to test for differences in welfare 

markers based on the owner’s perspectives and welfare practices. Welfare markers tested as 

dependent variables included: general health status, social contact, body condition score and 

lameness. Owner attitudes and practices tested as independent variables included: owner 

perspective (affective or instrumental), belief that equids feel emotions, belief that equids feel pain 

and belief in their capacity for forming social bonds. For analyses according to whether owners 

believed that their equid felt emotions and pain, ‘not sure’ and ‘no’ answers were grouped together. 

Analyses were performed using SPSS version 24.0 (IBM Corp., Released 2016).   

Results 
155 (85%) owners thought that their equid felt emotions, the remaining 27 (15%) did not believe 

that their equid felt emotions or were unsure. 162 (89%) owners thought that their equid felt pain, 

the remaining 20 (11%) did not or were unsure. 87 (53%) owners showed an instrumental 

perspective of their equids and 78 (47%) an affective perspective (Figure 1.3).  

 

 

Figure 1.3 Bar Chart Showing Owner Perspective Towards Their Working Equid Across Locations 

Physical Assessment  

The general health status of the assessed equids was deemed to be good in 94 (51%) animals, fair in 

74 (41%) animals and poor in 14 (8%) animals. There was no significant difference in the general 

health status of equids whose owners showed an affective perspective and those who showed an 

instrumental perspective, ꭓ2 (2, N = 165) = 2.44, p = .30. However, owners who did not believe that 

their equid felt emotions were found to have equids with a significantly poorer general health status 

than owners who did, ꭓ2 (2, N = 182) = 10.39, p = .006 (Figure 2.3).  
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Figure 2.3 Stacked bar charts showing Equid General Health Status Scores and Owner Belief in 

Emotional Capacity 

In the body condition assessment, 3 equids (2%) were very thin/poor, 48 (27%) were thin/moderate, 

79 (43%) were ideal, 35 (19%) were fat and 17 (9%) were very fat/obese. Overall, there was no 

significant difference in the body condition scores of equids whose owners showed an affective 

perspective and those who showed an instrumental perspective (t(163) = -1.64, p = 0.10). However 

in the European sample, owners with an affective perspective were found to have equids with 

significantly higher body condition scores, i.e. fat or obese, (M = 4.04) than those with an 

instrumental perspective (M = 3.46) (t(51) = -2.37, p = 0.02). In the Mexico population a direct 

relationship between belief in emotions and equid body condition score was not seen (ꭓ2 (2, N = 

120) = 0.88, p = .65). However there was a significant difference in owner belief in equid capacity to 

feel emotions and owner location, ꭓ2 (2, N = 120) = 7.05, p = .029, with the highest proportion of 

owners that did not believe in equid capacity to feel emotions located in Puebla state. Subsequently 

there was also a significant difference in equid general health status and owner location ꭓ2 (4, N = 

120) = 29.54, p = <.001, with the poorest equid general health seen in Puebla state.   

20 (11%) equids assessed were lame, with 3 animals unable to be assessed for lameness due to 

situational constraints. There was a significant difference in lameness between owners who thought 

that their equid felt pain and those who did not, ꭓ2 = (1, N = 159) = 4.34, p = .04 (Figure 3.2). 
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Figure 3.2 Stacked bar charts showing Equid Lameness Scores and Owner Belief in Equid Capacity to 

Feel Pain 

Social Contact 

139 (76%) owners believed that their equids formed bonds with other animals, 43 (24%) believed 

that their equid either did not form any type of social bonds or bonded only with humans. There was 

a significant difference in equid social contact between owners who believed that their equid 

formed bonds with other animals and owners who did not, with equids of those owners believing 

that equids form bonds with other animals having more social contact with other animals, ꭓ2 (2, N = 

182) = 5.83, p = .05. 

Qualitative Results and Discussion 

Qualitative analysis of open questions allowed themes to be identified. These revealed information 

about each owner’s perspective and attitude towards their equid. Direct quotes referred to are in 

response to any question during the interview and are included in table 1.2 in order of reference.  

Affective versus instrumental perspectives 

In line with the motivational determinants hypothesised by Serpell (2004) it was found that two 

main perspectives existed. At one end of a scale were owners who talked about their donkey purely 

as a working tool and at the other end were those who described an emotional connection to their 

animals. Affective owners frequently mentioned the bond that they shared with their equid, 

referring to their animals in terms of friendship or family, 15 participants specifically used the word 

“companion” or “company” in response to being asked what their equid meant to them. (MP102, 

EP29, EP49, MP31). Other participants commented that they gain pleasure from keeping an equid 

(EP47, MP72, EP5) or that the equid means a lot to them (MP82, EP11). Comments such as “I look 

after her with love and tenderness” (EP39) make apparent the emotional connection between 

owner and equid.  



108 
 

In contrast instrumental owners referred to their donkeys in a utilitarian capacity, often describing 

them as a “tool” (EP41, MP15). 44 participants used forms of the word “work” in their answers 

(EP33, MP76) which demonstrates the primary significance of the equid to owners in terms of its 

role in agriculture, domestic tasks or tourism. Some participants likened their equid directly to 

machinery (EP4, MP85), others described that having their equid meant they had to do less physical 

work (EP44, MP63). Those that had donkeys of the Mirandese or Zamorano-Leones breed 

sometimes referred to their equid in relation to the desired breed characteristics which affect 

breeding opportunities and receipt of the EU grant (EP42, EP52). Some participants answered in 

terms of resources (EP34, MP30, EP38), that the equid is needed or is what they happen to have. 

One shrugged and answered, “It’s a donkey”.   

Theme Topic Participant  Quote 

Affective 

perspective 

Emotional 

connection 

MP102 “For me he is a companion.” 

Affective 

perspective 

Emotional 

connection 

EP29 “She has been with me a long time, she is my 

friend.” 

Affective 

perspective 

Emotional 

connection 

EP49 “They are companions for me. Instead of going 

to walk with the others from the village I go to 

walk with my donkeys.” 

Affective 

perspective 

Emotional 

connection 

MP31 “She is a special pet, a companion, I have had 

her a long time.” 

Affective 

perspective 

Emotional 

connection 

EP47 “It is a pleasure to have her at home.” 

Affective 

perspective 

Emotional 

connection 

MP72 “We would feel an emptiness if we didn’t have a 

donkey.” 

Affective 

perspective 

Emotional 

connection 

EP5 “I grew up with animals and I like it” 

Affective 

perspective 

Emotional 

connection 

MP82 “She means a lot, horses mean a lot to all of us.” 

Affective 

perspective 

Emotional 

connection 

EP11 “He means a lot and I have a lot of respect for 

him” 

Affective 

perspective 

Emotional 

connection 

EP39 “I look after her with love and tenderness.” 

Instrumental 

Perspective 

References to 

work 

EP41 “It is a working tool” 

Instrumental References to MP15 “a transport tool’” 
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Perspective work 

Instrumental 

Perspective 

References to 

work 

EP33  “She is a good worker” 

Instrumental 

Perspective 

References to 

work 

MP76 “Without them I can’t work and go to the fields” 

Instrumental 

Perspective 

References to 

work 

EP4 “It is my tractor so it is important” 

Instrumental 

Perspective 

References to 

work 

MP85 “For me he is my means of transport” 

Instrumental 

Perspective 

References to 

work 

EP44 “I work with the donkeys to avoid physical 

effort.” 

Instrumental 

Perspective 

References to 

work 

MP63 “If you don’t have a donkey you have to carry it 

yourself and it takes more time.” 

Instrumental 

Perspective 

References to 

work 

EP42 “…she is approved by the stud book.” 

Instrumental 

Perspective 

References to 

work 

EP52 “She is docile, not big but she has very good 

conformation.” 

Instrumental 

Perspective 

References to 

work 

EP34 “It is something I need.” 

Instrumental 

Perspective 

Significance MP30 “‘I have some money in her’.” 

Instrumental 

Perspective 

Significance EP38 “It’s a donkey.” 

Recognition of 

emotions 

Attribution of 

emotion 

EP40 “They are happy, they were both running today 

in the field.” 

Recognition of 

emotions 

Attribution of 

emotion 

EP26 “She is happy with the baby” 

Recognition of 
emotions 

Attribution of 
emotion 

MP16 “Yes she is happy when she is free.” 

Recognition of 
emotions 

Attribution of 
emotion  

MP23 “He is happy when he is running” 

Recognition of 

emotions 

Attribution of 

emotion  

EP29 “She already forgot the other one so now she is 

ok.”   

Recognition of Humanisation EP15, EP22 “…apart from the soul, donkeys are like us” 



110 
 

emotions 

Recognition of 

emotions 

Humanisation MP103 “They are like people. They don’t speak but they 

feel.” 

Recognition of 

emotions 

Humanisation EP60 “Of course, like people” 

Affective 

Perspective 

Feeding EP35 “He is asking for food all the time” *does an 

impression of him calling for food* 

Table 1.2 Qualitative themes and direct quotes from participant interviews  

 

General Discussion 
Equids whose owners believed that they felt emotions were in significantly better health status than 

those whose owners did not. Viewing an animal as emotional is a mechanism by which owners 

attribute ‘personhood’ to their pets (Fox, 2006). Some participants attributed emotions to their 

equids, describing them to be “happy” for a variety of reasons (EP40, EP26, MP16, MP23), one also 

commented that following the loss of their stable companion one equid had been grieving (EP29). It 

has been shown that owners of domestic equids in the UK commonly attributed the secondary 

emotions jealousy and pride to their equid (Morris et al., 2008). In response to being asked whether 

they thought their equid felt emotions, two participants (EP15, EP22) commented that "apart from 

the soul, donkeys are like us", others said “like people” (EP60, MP103). Recognition of emotion in 

pet animals has been shown to influence the way people treat their pets (Edgar and Mullan, 2011). 

This increased identification with the equids may increase emotional connection between owners 

and equids and in turn explain the improved health status. Higher levels of empathy and pain 

perception in equid owners has been associated with better animal welfare, with one study 

demonstrating that owner empathy explained over 60% of horses’ welfare (Luna et al., 2018). It has 

also been suggested that owner empathy may play a bigger role in influencing welfare related 

decisions than owner socio-economic status (Lanas et al., 2018). It is possible that higher empathy 

levels lead to a stronger emotional bond (Hemsworth and Coleman 2011) and consequently a 

greater desire for good welfare.  

In this study a significant difference was found in lameness between owners who thought that their 

equid felt pain and those who did not. Links have been demonstrated between the ability to 

recognise pain in animals and the use of practices to minimise it (Huxley and Whay, 2006). This 

suggests that owners who believe in their equids capacity to feel pain may be less likely to leave 

their equids in pain with lameness being a visually obvious and relatable indicator of discomfort. 

Higher pain perception in owners has been linked to better welfare in equids with the suggestion 

that improving owner perception of pain in horses could improve working horse welfare (Luna et al., 

2018). 

One potential explanation for the results seen is simply that if owners do not believe that their 

animal has the capability to feel emotions and/or pain then there is no perceived need to protect 

them from suffering. There is however another possible theory, that of cognitive dissonance. 
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Cognitive dissonance theory addresses the scenario in which an individual holds contradicting beliefs 

or acts in a way that is inconsistent with an internally held belief. This awareness of mutually 

incompatible thoughts creates an aversive state which requires resolution (Festinger, 1957). 

However resolution can take various forms, one of which is dissociation. This is typified in the ‘meat 

paradox’ (Loughnan et al., 2010), whereby an individual may dissociate meat from its living animal 

origin to avoid the uncomfortable experience of cognitive dissonance brought on by the fact they 

don’t want to cause pain to animals and yet they eat meat (Kunst and Hohle, 2016). Cognitive 

dissonance may be particularly relevant to the relationship between owner attitudes and animal 

welfare. The majority of working equids are found in LMIC’s (Burn et al., 2010b) and their particular 

use by the poorest, most marginalised members of the world’s society has been highlighted 

(Stringer, 2014). The lack of resources available to these owners has been cited as a likely cause of 

many of the welfare problems commonly seen in working equid populations (Pritchard et al., 2005). 

If an owner held the belief that their equid could feel pain and yet had no resources available to 

prevent their animal suffering (for example by providing treatment, resting the animal or providing 

better fitting working equipment), the conditions would exist for the creation of cognitive 

dissonance. Similarly to meat eaters, denial of their animal’s ability to feel pain would reduce this 

unpleasant state and account for the results seen. Within the parameters of the current study, it was 

impossible to discern whether reduction of cognitive dissonance or a genuine lack of knowledge 

about animal sentience is affecting owner beliefs. Both are plausible hypotheses, although the utility 

of sentience-based owner education would potentially be a more effective future strategy if a lack of 

knowledge was the primary barrier to behaviour change. This scenario illustrates the utility of an 

approach such as the COM-B method (Michie et al., 2011) which aims to identify the relevant 

barriers to potential behaviour change in order to choose a suitable initiative to implement. If a lack 

of knowledge regarding animal sentience were a contributing factor, this highlights a potential 

avenue for welfare improvement initiatives to target. Other studies also suggest that educational 

strategies aimed at fostering empathy development should be included in welfare programming 

(Luna et al., 2018).  

The two main perspectives that owners held (instrumental and affective) were seen in both Europe 

and Mexico however it was only linked to welfare practices in the European participant sample. 

European owners with an affective perspective had equids with significantly higher body condition 

scores than those with an instrumental perspective. In the context of the European study 

population, where the mean BCS was 4 (overweight), owners with an affective perspective may 

present a welfare challenge.  ‘Affective’ owners are expected to have more of an emotional 

attachment to their equid, and it is generally perceived that equids enjoy receiving food (EP35). This 

may increase the propensity of over-feeding in ‘affective’ owners.  It is also possible that the equids 

of ‘instrumental’ owners were used more frequently for working; the number of reported hours of 

work was higher for equids with ‘instrumental’ owners although the difference was not significant in 

this sample. ‘Instrumental’ owners may also keep their equids in a leaner body condition as this 

maximises their productivity.  If the relationship between an affective owner perspective and higher 

equid body condition is seen in other working equid populations, where being underweight is a 

more common welfare problem, this perspective could present an advantage to welfare. However 

this relationship was not seen in the Mexican study population, this could be for a number of 

reasons. In Mexico the average equid body condition was lower than in the European sample, if this 

was due to feeding constraints then despite owner perspective it may not have been possible with 
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the limited resources available to provide more food for their animal. 111 (93%) participants did not 

have a permanent salaried job and many owners mentioned that the cost of buying food for their 

equids was a considerable expense (MP105, MP28), with one participant expressing that they would 

feed their equid more if they could afford to (MP26). Another factor that may have affected the 

relationship between owner perspective and body condition was the range of primary equid roles. In 

Mexico the range of primary roles included riding and packing as well as agroforestry whereas the 

European sample were predominantly used for agroforestry. Differences in species may also have 

affected the relationship, with horses generally in better body condition in comparison to donkeys; 

there were no horses present in the European study population. These human sociocultural and 

environmental factors all influence equid welfare and factors are both complex and interrelated, 

meaning that separation of individual influences is often impossible (Burn et al., 2010b; Haddy et al., 

2021b).   

Despite differences in BCS in the European sample, significant differences in the general health 

status of equids were not found between owners with instrumental perspectives and those with 

affective perspectives. It is possible that the motivation for ensuring a standard of equid health may 

differ between the two groups with ‘instrumental’ owners requiring healthy animals to work 

productively and ‘affective’ owners wanting their equid to be healthy and pain-free (Luna et al. 

2017). However, the result suggests that despite having different attitudes towards their equids, 

owners were providing a similar level of care in order to keep their equid healthy. Similarly, 

significant differences in the use of harmful practices and signs of skin alterations were not found 

between owners with instrumental and affective perspectives.   

Equids whose owners believed that they formed social bonds with other animals had significantly 

more social contact with other equids than equids whose owners did not. It is impossible to 

determine whether owner belief in social bonding defined the level of social contact available to 

equids or whether, as a result of having socially stabled equids, owners were able to observe social 

behaviours in their animals which formed the basis for their opinion on social bonding. Regardless, 

social contact in equids is important for welfare, with provision of social contact being strongly 

recommended in the UK Code of Practice for Welfare (DEFRA, 2017) and social deprivation described 

as one of the most serious stressors in horses (Luescher et al., 1991). Horses are herd animals having 

evolved in harems presided over by a dominant male whereas donkeys evolved a flexible social 

structure that varies depending on resource availability (Linklater, 2000). In areas with plentiful food 

small herds of donkeys/asses form and in areas with limited resources, solitary individuals or small 

family units may be found (Burden and Thiemann, 2015a). However it has been shown that donkeys 

form strong social bonds on the basis of reciprocal social preference and recognition (Murray et al., 

2013), these bonds are often so strong that the stress of the death of the other animal in a pair bond 

leads to the development of hyperlipemia, a potentially fatal condition (Burden and Thiemann, 

2015a). Donkeys show preference for forming social bonds with other donkeys (Proops et al., 2012) 

but in the absence of other equids it is anecdotally known for them to form bonds with other 

livestock such as sheep and they are commonly used in some parts of the world to guard small 

livestock from predators (Andelt, 2004). Social enrichment by providing contact with another equid 

could potentially be a method of improving welfare so further investigation of the link between 

owner belief in equid bond formation and level of social contact merits further investigation.  
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Although the results highlight the importance of the owner-equid relationship and its implications 

for equid welfare, working equids are utilised globally in a wide variety of countries and cultures. The 

current study included comparison between only European (Spanish and Portuguese) and Latin 

American (Mexican) participants. Spanish and Mexican cultures are separate and unique, differing 

notably on Hofstede’s six dimensions of culture (Hofstede, 2001), particularly on the dimensions of 

masculinity, long-term orientation and indulgence. Cross-cultural emotions studies have also 

demonstrated significant differences between Spanish and Mexican emotional expression (van Zyl 

and Meiselman, 2015). However, despite these differences, and being situated on different 

continents, there are shared historical influences between Spanish and Mexican cultures. The 

countries share some social similarities, a predominant language and religion, stemming from 

Spain’s colonisation of Mexico in the 1500s (Pimenta, 2010). Other countries in which working 

equids are found are likely to differ more widely in their culturally related perspectives. Therefore, 

further research that incorporates more cultures and areas of the world would be valuable. This will 

be necessary to determine whether the same relationships between levels of welfare and owner 

attitudes are seen in other cultures with different religious, political and ideological roots. This work 

would help determine the potential applicability of influencing owner attitudes as an avenue for 

welfare improvement across all areas in which equid welfare NGOs work. 

 

Conclusion 
The findings suggest that working equid welfare is linked to the attitudes, beliefs and traditional 

practices of equid owners within populations of working equids in both Europe and Mexico. Owner 

perspective did not significantly affect equid health status, however owner belief in their equid’s 

capacity to feel emotions did. Equids whose owners believed that they felt emotions were in 

significantly better health status than those whose owners did not. A significant difference was also 

found in lameness between owners who thought that their equid felt pain and those who did not. 

Equids of owners who believed that they felt pain were significantly less lame than those of owners 

who did not. These results highlight the importance of the relationship between owner and equid 

and the role that owner attitudes play in equid welfare. Understanding the beliefs and attitudes 

towards working equids within a community may help to increase the efficacy of future welfare 

initiatives.  
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Abstract 
Working equids play an essential role in supporting livelihoods, providing resilience and income 

security to people around the world, yet their welfare is often poor. Consequently, animal welfare 

focussed NGOs employ a range of initiatives aimed at improving standards of working equid welfare. 

However, there is debate surrounding the efficacy of welfare initiatives utilised and long term 

monitoring and evaluation of initiatives is rarely undertaken. This study compares equid welfare and 

the social transmission of welfare information across Mexican communities that had previously 

received differing intervention histories (veterinary treatment plus educational initiatives, veterinary 

treatment only and control communities) in order to assess their efficacy. Indicators of equid 

welfare were assessed using the Equid Assessment Research and Scoping tool and included body 

condition score, skin alterations, lameness, general health status and reaction to observer approach. 

Owners were interviewed about their involvement in previous welfare initiatives, beliefs regarding 

equid emotions and pain, and the social transmission of welfare knowledge, including whether they 

ask advice about their equid or discuss its health with others and whether there is a specific 

individual that they consider to be ‘good with equids’ in their community. In total 266 owners were 

interviewed from 25 communities across three states. Better welfare (specifically body condition 

and skin alteration scores) was seen in communities where a history of combined free veterinary 

treatment and educational initiatives had taken place compared to those that had only received 

veterinary treatment or control communities. The social transfer of welfare knowledge was also 

higher in these communities, suggesting that the discussion and transfer of equid welfare advice 

within communities can act as a mechanism to disseminate good welfare practices more widely. Our 

results suggest that using a combined approach may enhance the success of welfare initiatives, a 

finding that may impact future NGO programming. 
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Introduction 
There are an estimated 100 million equids in low to middle income countries (1); the majority of 

which are working animals. Globally, they play an essential role in supporting livelihoods, generating 

incomes and supporting families (2–4). They also provide a social lifeline, providing resilience, 

security and income diversification to many groups including women, marginalised communities and 

those in extreme poverty (2,5,6). As a consequence of reduced access to basic resources, despite 

their importance, working equids often suffer from poor welfare (7). Research from many countries 

has demonstrated high levels of welfare problems such as wounds, lameness, poor body condition, 

and environmental stress from working in extreme conditions (7–11). These reduce an animal’s 

productivity, thereby limiting the income generation and support they can provide for those that 

rely upon them (9,12).  

 

In response to these concerns, a range of animal welfare focussed non-governmental organisations 

(NGOs) strive to improve standards of working equid welfare.  Different models and approaches 

have been employed by different NGOs over time, and vary depending upon the size and philosophy 

of the organisation, the areas of the world in which they work and their funding sources (13). These 

initiatives include the use of participatory methods (14), educational programmes for school children 

(15), advocacy (16), the provision of access to free veterinary treatment (10,17–19), providing 

technical training and skills in fields such as farriery and saddlery to individuals in equid owning 

communities (20,21), and initiatives that target specific aspects of welfare such as handling and 

behaviour (22) or lameness (23).  There is debate surrounding the efficacy of the range of welfare 

initiatives that are implemented. Specifically, doubts exist about whether the initiatives significantly 

change the way owners manage their animals (24), whether the effects of welfare initiatives last in 

the long term (25), and which of the models are the most effective in achieving sustained welfare 

outcomes. In the past, the provision of veterinary care was the most common approach, with a 

range of services offered from preventative care to emergency treatment (13). However, there is 

concern that a service based approach is unsustainable in the long term. Veterinary treatment is 

often offered for a short period of time with specialist equipment and drugs transported for this 

purpose but after withdrawal, lack of existing animal health infrastructure and inability to follow up 

cases can prevent long term welfare improvement (4). It has also been highlighted that purely 

service based approaches are likely to be treating the symptoms rather than the root causes of 

welfare problems (20,24). The creation of dependency on free service provision is also a concern 

when services are likely to, at some point, be withdrawn (13). This has led to a focus on proactive 

(those that focus on the long-term prevention of welfare issues) rather than reactive interventions. 
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One method used to try to improve the sustainability of an initiative is to introduce specific 

knowledge or a set of skills to an equid owning community. This information can then be utilised by 

owners or handlers with the hope that it is retained within the community in the future and hence 

reliance on external organisations is reduced. Discussion between individuals provides an avenue for 

equid welfare knowledge and skills to be introduced and distributed within a target community; this 

was termed ‘community learning’ by Rodríguez Rodas and Pérez (26) and involved peer-to-peer 

transfer of information within a social network. The combination of information transfer and 

learning through social influence has also been described as particularly effective in human 

healthcare interventions (27). The model has been utilised in the training of equid owner change 

agents in Ethiopia, with the premise that change agents will transfer their skills and knowledge to 

peers and this will more widely ‘trickle down’ to other equid owners (28). Trickle down of knowledge 

has also been highlighted as a common assumption in the international development field (29). By 

this principle, the assumption is that the higher the degree of social transfer of this information (be it 

discussion of best working practices or of how to effectively treat common health problems), the 

more people within communities will be reached by NGO initiatives, even if that person did not 

directly attend a workshop or clinic. Despite the social transfer potential for the retention of 

knowledge and skills within a community (30), there have been very few studies examining the 

persistence of working equid welfare knowledge after NGO delivery and withdrawal. Similarly there 

have been very few studies which have reflected upon how this type of knowledge is transferred 

within a community. Monitoring, evaluation (and subsequent learning) is vital to informing the types 

of initiatives that are most effective for welfare change and knowledge persistence for communities. 

However,  the general lack of monitoring and evaluation of working equid welfare initiatives has 

been highlighted (13). In reality effective monitoring and evaluation is not always easily achievable; 

the impact of human behaviour change can take a long time to be realised (31) and after the 

implementation of a welfare initiative it may take years before improvements in equid welfare are 

seen – well beyond the funding cycle of the NGO (32). Previously, the presence of services and 

indicators which recorded process, for example number of animals treated or number of service 

providers trained, tended to be used, rather than outcomes measures that directly assess 

improvements in welfare (13,33,34). However it is increasingly recognised that the use of suitable 

outcome based indicators, which address the issues that the intervention was designed to tackle, 

and the extent to which improvements represent optimal use of resources, are necessary (13,35). 

Some studies have therefore used animal based welfare indicators to address this (18,33), others 
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use mainly qualitative reporting on the views of people in communities in order to reflect behaviour 

change or knowledge gains (14,17).  

 

In this study we focussed on evaluating the long term effects on equid welfare of the provision of 

free veterinary treatment and two types of educational initiatives, farriery courses and handling 

workshops. The study is novel in its long term focus across multiple initiatives types and contributes 

to knowledge of an under researched area. Two hundred and sixty six owner interviews and equid 

welfare assessments were conducted in Mexican communities that had previously experienced 

varying levels of interventions implemented by NGO The Donkey Sanctuary (no intervention, vet 

clinic alone or vet clinic plus educational workshops). Information on the social knowledge transfer 

of equid management practices was also collected across communities with differing intervention 

histories. 

 

Methods 

Study locations  

Data were collected from three states in Mexico (Veracruz, Querétaro, Puebla); all communities 

were rural villages (Fig. 1.4). Communities were selected due to their previous participation in 

welfare initiatives run by NGO The Donkey Sanctuary. Control communities in the same geographical 

area that had not received any type of welfare initiative, but were known to use working equids, 

were recruited for comparison. The three states differ in their climatic conditions: Veracruz is 

classified according to the Köppen Climate Classification (36) as a tropical savanna climate. 

Querétaro has a classification of a hot semi-arid climate and Puebla is a subtropical highland climate, 

both of these climates result in less abundant and lower quality forage in comparison to Veracruz. In 

total 25 communities were visited over a period of two years, from January to April 2019 and from 

January to March 2020. 



122 
 

 

Figure 1.4 Map showing the location of the study communities within Mexico. Country Data Source: 

Diva-GIS. 

Classification of villages by intervention type 

Communities were classified into categories of high, low or no intervention based on the type of 

initiatives they had previously received. Any community that had received educational handling 

workshops or farriery courses alongside free veterinary clinics were classified as high intervention, 

communities who had received only free veterinary clinics were classified as low intervention and 

those who had no NGO involvement acted as control communities (no intervention). Veterinary 

clinics had been run either annually or biannually for at least 8 years, with the last clinic having taken 

place during the time period of data collection for all communities except one whose last clinic was 4 

years ago. All educational initiatives had taken place two to five years before the period of data 

collection with the exception of one which had taken place 10 years ago.  

Study Population 

The study was approved by both the University of Portsmouth's Ethics Committee (reference 

number SFEC 2019 – 112), and the University of Portsmouth's Animal Welfare Ethics Research Board 
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(reference number 1219E). Approval for the research to take place in each village was granted from 

relevant authorities (local government or members of the livestock association) and oral consent 

was obtained for all participants. All owners and handlers also gave informed consent for their 

animals’ inclusion in the study. In total 266 equid owners and handlers participated in the study, 48 

women and 218 men with ages (excluding two participants who chose not to disclose their age) 

ranging between 16 and 84 (mean = 47.3, s.d. = 16.5 years). Participants were interviewed from 25 

communities across 3 states: Veracruz (n = 150), Querétaro (n = 60) and Puebla (n = 56).  

Study Animals 

A total of 121 donkeys (females = 40, stallions = 61, geldings = 20), 15 mules (females = 7, stallions = 

3, geldings = 6) and 130 horses (females = 46, stallions = 29, geldings = 55) were assessed. The 

average age of the equids whose ages were known (n = 250) was 8.3 years (min = 1, max = 33, SD = 

5.8 years). 

Materials  

The Equid Assessment Research and Scoping (EARS) tool (37), developed by UK-based NGO The 

Donkey Sanctuary was used to assess equid welfare and management practices. EARS is a 

comprehensive tool utilising a variety of validated welfare indicators, identified as having a 

substantial influence on equid welfare. The EARS tool is designed to be able to assess the welfare of 

all working equid species and allows standardised comparisons of welfare assessments across the 

diverse contexts in which equids are found; in this study between a range of working roles, 

communities and regions. The EARS tool allows the creation of protocols for particular assessment 

aims or research questions. A protocol was created for this study consisting of questions relevant to 

the study context which included sections on working and management practices; and for the equid 

welfare assessment, subsections on behaviour, body condition, the skin system, the musculoskeletal 

system, and health status. Once created, the protocol was put into Open Data Kit (ODK) Collect 

software (38) on an android tablet for ease of data collection in the field. The results of assessments 

were available to download as Microsoft Excel files. All welfare assessments were completed by E.H., 

who was familiar with the EARS protocol and had been checked for inter-observer reliability against 

other trained assessors prior to the onset of this study. 

Procedure 

The researcher (E.H.) accompanied staff and veterinary students from the Donkey Sanctuary Mexico 

and the National Autonomous University of Mexico (UNAM) during their work in high and low 

intervention communities. In no intervention communities (those that fall outside of the Donkey 

Sanctuary Mexico’s target areas) the researcher and a translator worked alone. Animals were 

sampled for assessment from a range of situations: some were scheduled for castration, some 
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attended free mobile clinics (providing worming, health checks and treatment for ill or injured 

animals) and some were recruited through random door-to-door sampling in the selected 

communities. Opportunity sampling of working equid owners was used in order to maximise sample 

size in each situation. Owners were approached by the researcher and a translator, who was a fluent 

native speaker. The study was explained to potential participants, and verbal consent was obtained 

(this was felt to be more appropriate than written consent due to potential variation in participant 

literacy levels). For those participants who owned multiple animals, only one equid per owner was 

chosen by random number selection and assessed. Firstly, whilst the owner held the equid, the short 

behavioural and physical welfare assessment from the EARS tool (37) was carried out. The body 

condition score (measured on a 5 point scale), skin alterations (for analysis grouped into 3 

categories: serious alterations including large alterations and wounds or scars caused by tack and/or 

beating, small alterations including small wounds or scars and those resulting from accidents or 

fights with other animals, no alterations), lameness (assessed visually and categorised on a 3 point 

scale: unable to walk, lame but able to walk, no lameness), general health status (scored on a 3 point 

scale: good, fair or poor based upon cumulative analysis of  welfare markers) and reaction to 

observer approach (friendly, neutral, avoidant, agonistic) were recorded by the researcher. 

Secondly, a structured interview of 10 questions was conducted with owners. The researcher asked 

each owner whether they had participated in any of the previously run welfare initiatives, and if so 

when these occurred.  Owners were also asked the primary role of their equid and whether they 

believed that their equid could feel emotions and pain (measured as yes, no or unsure). The final 

questions related to the social transmission of welfare and handling knowledge within their 

community. Owners were asked whether they ask advice about their equid (and if so who they ask), 

whether they discuss the health of their equid with others and whether there is a particular person 

within their community that they consider to be ‘good with equids’ (and if so why). The duration of 

interviews was on average between 15 and 40 minutes. Responses were translated to English 

directly throughout the interview by the translator and audio recorded for later verification and 

content transcription of qualitative data.  

Statistical Analysis 

Data from the structured interview were used to generate quantitative data for statistical analysis. 

Descriptive statistics were calculated for the population. The data were considered to be unsuitable 

for multivariate modelling due to the high degree of covariation between species, working role and 

location (state). In the study regions, clearly defined relationships existed between equid species and 

working role with most donkeys used for packing and most horses for riding (39). The presence of 

equid species also varied by state with the proportion of donkeys assessed far higher in Puebla 



125 
 

compared to the other states. Instead, a series of Kruskal-Wallis tests (with Bonferroni correction for 

multiple tests) were used to assess differences in welfare markers (body condition score, skin 

alteration score and general health score) based on location (state) and intervention level 

independently. Kruskal-Wallis tests were also used to assess differences in owner attitude across 

intervention levels. Mann Whitney U tests were used to assess differences in welfare markers based 

on role (riding or packing). As modelling was not possible, in order to try to disentangle the effects of 

location, role and intervention and explore the effects of intervention in isolation, an additional 

analysis was conducted of riding equids in Veracruz alone. Veracruz was chosen because of the large 

sample size (n = 84) and analysis of this single area allowed for the effect of climate to be mitigated 

as the climatic conditions in all Veracruz locations were tropical (36) with abundant available forage. 

Importantly a substantial number of communities from all three intervention categories (high, 

medium, low) were also included in the Veracruz sample (which was not possible for other states). 

Chi-square tests (3x2) with post hoc pairwise comparisons adjusted for multiple testing (40) were 

used to test for differences in the social transfer of equid welfare information (whether owners ask 

others in their local area for equid advice, whether they discuss the heath of their equid with others 

and whether there is a particular person in their community that they consider to be good with 

equids) based on intervention level. Analyses were performed using SPSS Version 26.0 (41). 

 

Results 

The relationship between intervention level and welfare 
Body Condition Score: Overall 5% (n = 14) of equids were found to be very thin, 39% (n = 104) were 

thin to moderate, 49% (n = 129) were ideal and 7% (n = 19) were fat. The data collection period did 

not coincide with the peak agricultural workload and as such, average body condition may be higher 

than when in full work. There were significant differences in body condition score based on 

intervention level (ꭓ2 (2) = 16.05, p < 0.001), with higher body condition scores seen in high 

intervention communities in comparison to both low intervention (ꭓ2 (1) = 31.69, p = 0.003) and no 

intervention communities (ꭓ2 (1) = 43.47, p = 0.001), but no difference between low intervention 

and no intervention communities (ꭓ2 (1) = 11.78, p = 0.93) (Fig 2.4a). 
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Figure 2.4 Stacked bar charts showing the percentage distribution of Body Condition Scores, General 

Health Status Scores and Skin Alteration Scores across Intervention Levels.  

 

General Health Status: Overall, 60% (n = 160) of equids were classified as being in good health, 32% 

(n = 86) were in fair health and 8% (n = 20) in poor health. There were significant differences in 

general health status based on intervention level (ꭓ2 (2) = 6.25, p = 0.04), however after Bonferroni 

correction for multiple tests, there were no significant pairwise differences between intervention 

levels (Fig 2.4b).  

 

Skin Alterations: Overall, 55% (n = 146) of equids showed serious skin alterations, 33% (n = 87) 

showed small skin alterations and 12% (n = 33) did not show any skin alterations. The most frequent 

cause of skin alterations was tack (saddle, girth and bridle or noseband), and was seen in 54% (n = 

143) of equids, alterations caused by insects were observed in 13% (n = 35) of equids and alterations 

caused by neck tethering or hobbling were observed in 7% (n = 19) of equids. There were significant 

differences in skin alterations based on intervention level (ꭓ2 (2) = 19.40, p < 0.001), with a lower 

incidence of skin alterations seen in high intervention communities in comparison to both low 

intervention (ꭓ2 (1) = 37.08, p < 0.001) and no intervention communities (ꭓ2 (1) = 43.38, p = 0.001), 

but no difference between low intervention and no intervention communities (ꭓ2 (1) = 6.30, p > 

0.99) (Fig 2.4c). 

 

Lameness: Visual signs of lameness were observed in 8% (n = 20) equids when moved by their 

owner. There was no significant difference in lameness across intervention levels (ꭓ2 (2) = 5.02, p = 

0.08).  

 

Behaviour: Overall responses to observer approach by equids were: friendly 62% (n = 165), neutral 

10% (n = 27), avoidant 27% (n = 72) and agonistic 1% (n = 2).  Responses to walking down the side of 

equids were: positive 40% (n = 107), neutral 47% (n = 124) and negative 13% (n = 35). A tail tuck (a 

sign of fear) was only observed in 3% (n = 7) of donkeys and mules and chin contact was accepted by 

81% (n = 215) of equids. There was no significant difference in response to observer approach (ꭓ2 (2) 
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= 1.46, p = 0.48), response to walking down the side of the equid (ꭓ2 (2) = 4.35, p = 0.11), or 

acceptance of chin contact (ꭓ2 (2) = 2.23, p = 0.33) across intervention levels.  

The relationship between location and role and welfare  

The primary roles of the equids assessed were as follows: 43% (n = 115) riding, 41% (n = 110) packing 

7% (n = 19) agroforestry, 4% (n = 11) sport and 4% (n = 11) other. Working roles were clearly defined 

by species with 80% (n = 97) of donkeys used for carrying goods by pack, 75% (n = 98) of horses used 

for riding and 53% (n = 8) of mules used for agroforestry.  Distribution of species and (subsequently 

working role) also differed by state, 89% (n = 50) of equids assessed in the state of Puebla were 

donkeys whereas in Veracruz and Querétaro respectively, 60% (n = 90) and 63% (n = 38) of equids 

assessed were horses.  

 

There were significant differences in our three main indices of welfare based on location (body 

condition score: ꭓ2 (2) = 20.26, p < 0.001; general health status: (ꭓ2 (2) = 26.91, p < 0.001; skin 

alterations: ꭓ2 (2) = 27.46, p < 0.001). Across all three measures, scores were significantly lower in 

Puebla when compared to Querétaro (body condition score: ꭓ2 (1) = 57.91, p < 0.001; general health 

status: ꭓ2 (1) = 59.83, p < 0.001; skin alterations: ꭓ2 (1) = 59.36, p < 0.001) and Veracruz (body 

condition score: ꭓ2 (1) = 35.30, p = 0.004; general health status: ꭓ2 (1) = 46.34, p < 0.001; skin 

alterations: ꭓ2 (1) = 51.24, p < 0.001), but there were no differences between Querétaro and 

Veracruz (body condition score: ꭓ2 (1) = 22.61, p = 0.1; general health status: ꭓ2 (1) = 13.49, p = 0.55; 

skin alterations: ꭓ2 (1) = 8.12, p > 0.99). There were significant differences in body condition score 

based on role, packing animals had significantly lower body condition scores (U = 4816, p = 0.001), 

poorer general health status (U = 7588, p = 0.003) and more skin alterations (U = 4927, p = 0.001) 

compared to riding animals. 

 

Riding Equids in Veracruz: To disentangle the effect of intervention from the effects of both location 

and role, an additional analysis of riding animals in Veracruz only was conducted. When analysis was 

conducted on this reduced sample, the significant difference in body condition score based on 

intervention level remained (ꭓ2 (2) = 7.22, p = 0.03), with higher body condition scores seen in high 

intervention communities in comparison to no intervention communities (ꭓ2 (1) = 14.61, p = 0.03), 

but no difference between high and low intervention communities (ꭓ2 (1) = 8.22, p = 0.44) nor low 

and no intervention communities (ꭓ2 (1) = 6.40, p > 0.99) (Fig 3.3a). There was a trend towards 

general health status being different across intervention levels (with better health status seen in 

higher intervention communities (ꭓ2 (2) = 5.77, p = 0.06)) (Fig 3.3b). There was also a significant 
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difference in skin alterations based on intervention level (ꭓ2 (2) = 8.07, p = 0.02), with a lower 

incidence of skin alterations seen in high intervention communities in comparison to no intervention 

communities (ꭓ2 (1) = 17.18, p = 0.01), but no difference between high and low intervention 

communities (ꭓ2 (1) = 3.73, p > 0.99), nor low and no intervention communities (ꭓ2 (1) = 13.45, p = 

0.19) (Fig 3.3c). 

 

Figure 3.3 Stacked bar charts showing the percentage distribution of Body Condition Scores, General 

Health Status Scores and Skin Alteration Scores of riding equids in Veracruz across Intervention 

Levels. 

The relationship between intervention level and owner attitudes to equid sentience 

Overall, 12% (n = 32) of owners were unsure or did not believe that their equid could feel emotions 

and 5% (n = 14) were unsure or did not believe that their equid could feel pain. There was a 

significant difference in owner belief that their equid could feel emotions based on intervention level 

(ꭓ2 (2) = 7.44, p = 0.02), with a significantly higher proportion of owners believing that their equid 

could feel emotions in high intervention communities in comparison to low intervention 

communities (ꭓ2 (1) = 16.02, p = 0.02), but no difference between high and no intervention 

communities (ꭓ2 (1) = 5.65, p > 0.99), nor low and no intervention communities (ꭓ2 (1) = 10.37, p = 

0.45). Similarly, there was a significant difference in owner belief that their equid could feel pain 

based on intervention level (ꭓ2 (2) = 6.41, p = 0.04), with a significantly higher proportion of owners 

believing that their equid could feel pain in high intervention communities in comparison to low 

intervention communities (ꭓ2 (1) = 10.23, p = 0.04), but no difference between high and no 

intervention communities (ꭓ2 (1) = 3.74, p > 0.99), nor low and no intervention communities (ꭓ2 (1) = 

6.49, p = 0.57). 

Social transfer of welfare information 

Overall, 45% (n = 119) of participants responded that they did ask advice about their equid from 

others. Of these participants, the most commonly cited sources of advice were vets (n = 43), family 

(n = 30), friends or neighbours (n = 20) and The Donkey Sanctuary staff (n = 10). There was a 
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significant difference in whether participants asked advice about their equid according to 

intervention level, ꭓ2 (2) = 13.95, p = 0.001 (Fig 4a). Compared to the expected chi square values 

(even across all levels), high intervention communities asked for advice significantly more than 

expected (p = 0.002), low intervention communities asked for advice at rates that were not 

significantly different from what would be expected (p = 0.7) and no intervention communities asked 

for advice significantly less than expected (p = 0.001).  

 

Figure 4. Bar graphs showing the percentages of participants across intervention levels who a) ask 

for advice about their equid, b) discuss the health of their equid with others, c) think that there is a 

particular individual in their community who is good with equids. 

 

In total, 38% (n = 100) of participants responded that they discussed the health of their equid with 

others. There was again a significant difference in whether participants discussed their equid’s 

health according to intervention level, ꭓ2 (2) = 17.48, p < 0.001 (Fig 4b). Compared to the expected 

chi square values, high intervention communities discussed the health of their equid significantly 

more than expected (p = 0.001), low intervention communities at rates that were not significantly 

different from what would be expected (p = 0.8) and no intervention communities discussed equid 

health significantly less than expected (p < 0.001). 

 

Within their community, 23% (n = 61) of participants thought that there was a particular person who 

was good with equids. Participants considered these named individuals to be ‘good with equids’ for 

a variety of reasons including being experienced, treating their animals well, having attended 

educational workshops, knowing many people so gaining lots of advice, giving advice and possessing 

knowledge and skills (handling, training and breaking, farriery, knowledge of diet and of medicine 

were specifically mentioned). Of the individuals named as being ‘good with equids’ 34% (n = 21) had 

previously attended an educational handling or farriery workshop. There was a significant difference 

in whether participants identified an individual in the community as being particularly good with 
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equids according to intervention level, ꭓ2 (2) = 10.68, p = 0.005 (Fig 4c). Compared to the expected 

chi square values, high intervention communities identified individuals at rates that were not 

significantly different from what would be expected (p = 0.4), low intervention communities 

identified individuals significantly more than expected (p = 0.005) and no intervention communities 

identified individuals significantly less than expected (p = 0.01).  

 

Discussion 

The differences in welfare seen across intervention levels suggests that the initiatives put in place, in 

particular the combined approach of educational initiatives and free veterinary clinics, have been 

making a difference in improving welfare in the target communities, specifically body condition 

score and skin alterations. Behavioural indicators and lameness did not co-vary with intervention 

level. Poor body condition and wounds were the most common welfare problems observed across 

all study locations and this suggests that the interventions put in place have been effectively 

targeting these most prevalent issues. Previous research in the study area has demonstrated that 

role, location and species have an effect on equid welfare (42) although the natural covariance of 

these factors means that it is not possible to isolate their relative effects. In order to ensure that the 

influence of location and role were not confounding the effect of intervention level on welfare, a 

separate analysis of riding equids in the state of Veracruz only was conducted. Results confirm that 

the differences seen in body condition scores and skin alterations are linked to the initiatives 

implemented and are not simply a product of environment or working role. The social transfer of 

welfare information was highest in high intervention communities; in particular equid owners were 

more likely to ask others for advice and discuss the health of their equid with others when compared 

to low and no intervention communities whereas individuals considered to be good with equids 

were identified more than expected in low intervention communities. A higher proportion of owners 

from high intervention communities compared to low intervention groups also believed that their 

equids could feel emotions and pain; however these levels were similar to the no intervention 

group. 

 

High intervention communities (those with a combination of educational training and free veterinary 

treatment) showed consistently better levels of welfare compared to low and no intervention 

communities. The comparisons between low intervention and no intervention groups were not 

significant, potentially indicating that the educational training, unique to high intervention 

communities, is the primary factor influencing the better levels of welfare seen in these areas. 
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However, despite the lack of statistical significance between welfare markers in low and no 

intervention communities, those in low intervention communities were always intermediate 

between those in the high intervention and no intervention communities. This could indicate that 

statistical power or effects sizes were not large enough to show smaller pairwise differences 

between the low and no intervention levels. In this case, it would suggest that a combination 

approach may be proving to be the most effective in terms of improving welfare within the target 

communities, although further research is needed to clarify this relationship. Combined intervention 

strategies have been recommended to increase intervention efficacy both within equid welfare (43) 

and in other fields including health behaviour and education (44,45). Free veterinary clinics may be 

especially useful for owners who cannot afford or do not have access to veterinary treatment for 

their animal locally (17). The information given by vets to owners during examination, for example 

information on wound hygiene and the necessity of regularly cleaning hooves, can be put into 

practice by owners to improve their animal’s welfare beyond the provision of free treatment. It 

would be useful for future studies to include comparison areas in which educational workshops or 

training courses were the only intervention, this would allow for the influence of these educational 

components alone to be compared.   

 

The skills targeted in the educational initiatives (in this case handling and farriery) may be especially 

relevant to improving welfare and attitudes in the study communities. Handling workshops aim to 

improve the communication and working relationship between an owner and equid. This may 

reduce the use of harsh control methods which have been linked to wound prevalence (46) and is 

particularly pertinent to the study communities where tack was the main cause of skin alterations 

observed. How an equid perceives its environment and how to read the behavioural cues associated 

with different equid emotions (such as fear) form part of the handling and farriery courses. Empathy 

towards animals includes the ability to recognise and understand the emotions of animals and is 

associated with both more positive attitudes towards animals and greater sensitivity to the 

perception of animal pain (47–49). This element of teaching regarding equid sentience in high 

intervention communities may have influenced the higher proportion of owners from these areas 

believing that their equids could feel emotions and pain. Unexpectedly however, attitudes to animal 

emotion and pain were significantly different in the high and low intervention groups with the no 

intervention group intermediate. This may be because other factors (such as community differences) 

may have played a role in addition to intervention level. Therefore, further research is needed to 

confirm this link. It may be expected that differences in lameness would be seen in areas where 

farriery courses had been implemented, however there were no significant difference in lameness 
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between intervention levels. This may be due to the low general amount of lameness seen across 

the study communities. An in depth examination of hoof condition and balance such as that used in 

(23) would have been needed to investigate differences in hoof health between intervention levels, 

but this was not possible in this study. It is also likely that the course participants gained skills 

outside of the scope of the specific training, for example it has been demonstrated that handling 

workshops improve owner ability to carry out routine management practices such as lifting limbs 

which enable hoof trimming (22). Approach of equids in an appropriate, anxiety reducing manner is 

also taught and modelled by course instructors as part of the farriery course. It was demonstrated 

that The Donkey Sanctuary staff can additionally act as a point of future contact, with some previous 

course participants stating that if they have a health or welfare concern they contact a member of 

The Donkey Sanctuary staff directly. Future research in this area would also benefit from evaluating 

welfare in communities with a wider range of interventions and where interventions have not been 

implemented for an extended period to investigate whether differences in welfare persist over a 

long time scale.  

 

 In this study there were clear differences seen in the level of social knowledge transfer between not 

only high and low intervention groups but also between low and no intervention groups, suggesting 

that the clinics did have an effect on the social transfer of knowledge but that this effect was 

additive with educational initiatives. The potential for transfer of knowledge to owners through 

veterinary clinics is recognised, via conversations focussed on issues such as preventative care and 

adequate nutrition during interactions with owners (50). However, a criticism of a purely free clinic 

approach is that it neglects other aspects of welfare such as behaviour (51). A combined approach 

where educational initiatives cover welfare content outside the medical scope of clinic treatment 

may be more effective in improving equid welfare in a more complete, holistic manner (52). Our 

results suggest that the element of education in high intervention areas is linked to welfare over and 

above those areas that have only received free veterinary clinics. This suggests that the practices 

learned by individuals attending educational workshops, courses and clinics may be being 

transferred more widely within the community, resulting in better overall standards of welfare.  The 

differences seen in owner attitudes, regarding the belief that their equid could feel emotions and 

pain, suggest that the knowledge learned may also be creating long term attitude change within 

communities, although results are mixed. Equid owners who had attended the handling or farriery 

workshops were frequently those singled out by others as being good with equids. This 

demonstrates the positive impact that skill introduction can have on the wider community. 

However, the community structure is an important consideration in the social transfer of welfare 
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information.  It has been demonstrated that specific individuals are influential in the acceptance of 

new practices (30,53). Key figures such as community leaders and well respected individuals can act 

as disseminators of information within a community; therefore their identification and inclusion in 

any initiative is key to ensuring that the mechanism of social transfer of that knowledge is as 

effective as possible (26,32). Social cohesion has been seen to affect the motivation and willingness 

of an individual to invest their time and effort in sharing knowledge with others (54). Therefore a 

cohesive community is fundamental in allowing the effective social transfer of welfare information. 

Research into ‘hard wins’ (the circumstances under which improvement of equid welfare is very 

difficult) identified a lack of community cohesion and deep-seated social issues as being factors 

affecting the failure of welfare initiatives despite extensive resource application (55). This could be a 

potential barrier to the suitability of initiatives relying on the social transmission of introduced 

information, previously highlighted in reference to city areas (51). It may also lead to systematic 

variation in the choice of communities that NGOs work with, and warrants further exploration. 

 

In conclusion, better welfare (in particular body condition and skin alteration scores) was seen in 

communities where a history of combined free veterinary treatment and educational initiatives had 

taken place. Levels of the social transfer of welfare knowledge were also higher in these 

communities, suggesting that the discussion and transfer of equid welfare knowledge within 

communities can act as a mechanism to disseminate good welfare practices more widely within a 

community. The use of a combined approach may enhance the success of future welfare initiatives 

although the structure and dynamic of the target community should be taken into account.    
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Abstract 
Across not-for-profit sectors there is increasing need for sustainable programming. This study 

explores the conditions that need to be in place at NGO, community and programmatic levels in 

order to achieve integrated programming for sustainable change across equid welfare NGOs aiming 

to improve the lives of working animals. In-depth interviews with staff from a range of roles across 

national and international animal welfare NGOs were conducted. Discussions covered programmatic 

approaches, common challenges and factors within initiatives that created sustainable outcomes. 

Approaches perceived as successful tailored initiatives to local contexts, focussed on changing 

human behaviour, worked with key community contacts, built capacity in local infrastructure, 

combined approaches and had comprehensive exit strategies. Barriers to sustainability included lack 

of continuity, short funding cycles and unpredictable external factors. Consideration of these 

conditions is recommended to ensure that initiatives are maximally effective, both in working equid 

welfare NGOs and the wider not-for-profit sector.  

 

Introduction 
Across not for profit sectors there is increasing need for sustainability in non-governmental 

organisations’ (NGOs) programming (Devine, 2003). It is argued that NGO initiatives are not effective 

if the change that they seek to create is not sustained in the long-term. Ensuring the sustainability of 

initiatives (in this case, the creation of lasting equid welfare benefits beyond the lifespan of NGO 

programming) is important for both NGOs and their beneficiaries. The cost of initiating programmes 

for NGOs is usually high and failure or premature termination of programmes can leave beneficiary 

needs unmet, while progress on a target problem may revert back to pre-programme levels, and 

trust between NGOs and beneficiaries will be eroded which may affect engagement in any future 

initiatives (Shediac-Rizkallah & Bone, 1998). As a consequence, the sustainability of initiatives has 
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become a criterion by which to access donor funding and to judge the progress and success of NGO 

programming.    

Historically, the remit of many NGOs consisted of a specialist topic within their sector. Their 

programming reflected this focus and each organisation worked independently within their own silo. 

However, alongside an increased focus on sustainability, many NGOs have re-evaluated the scope of 

their programming, acknowledging the connections that exist between different sectors and 

disciplines, and the ways in which working more holistically can aid the durability of initiatives 

(Harris & Lyon, 2013; Moreno-Rivero, 2018). For example the Jane Goodall Institute, originally 

focussed solely on chimpanzee conservation but now engages in a variety of projects including 

micro-credit, agroforestry and youth engagement programmes that indirectly impact conservation 

but are thought to produce lasting change (Johnson & Johnson-Pynn, 2007). Initiatives and 

frameworks have been established that promote the interdisciplinary collaboration of professionals 

from across sectors. These include the One Health and One Welfare approaches, which emphasise 

the links between humans, animals and the environment in terms of health & disease transfer and 

welfare & wellbeing respectively. The approaches support collaboration between government 

officials, researchers and professionals in health, veterinary, environmental and social sciences (One 

Health, 2021; Pinillos et al., 2016). As a result, NGO programming has become more diverse, aiming 

to influence the wider contextual factors that impact upon the target group.  

One sector where an increased focus on programme sustainability has seen a recent shift towards 

broader, interdisciplinary working is within working equid NGOs. Working equids (donkeys, horses 

and mules) fulfil a variety of working roles on a domestic and commercial scale (J. Pritchard, 2010). 

They are vital to the livelihoods of their owners and can be a household’s only source of income. The 

majority of working equids are found in low and middle income countries and are owned by some of 

the poorest members of society, many in the so called ‘bottom billion’ (Stringer, 2014). The welfare 

of these equids is often poor, with research demonstrating that wounds, lameness and poor body 

condition are among the most common welfare problems seen (Burn et al., 2010; J. C. Pritchard et 

al., 2005; Reix et al., 2014). Working equid NGOs aim to improve levels of equid welfare and in turn 

strengthen livelihood support for their owners. Traditionally organisations utilised approaches that 

focussed directly on the animal such as providing veterinary treatment, farriery or feed 

supplementation (Upjohn et al., 2014). However, based on independent research and programming 

evaluations, doubts over the long-term sustainability of these types of approaches have been 

expressed. Concerns exist over the creation of a culture of dependency upon NGO service provision, 

the financial viability of these services, the limited numbers of animals reached by programmes, the 

treatment of symptoms rather than engagement with the root causes of welfare issues and the 
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unintended negative consequences of offering free services on the local animal health infrastructure 

(such as decline in local business) (Mohite et al., 2019; J. Pritchard, 2010; Rogers, 2010; Upjohn et 

al., 2014).  

As a result, working equid NGOs are undergoing significant programming changes, reflecting the 

need for more holistic programmes, in order to target the root causes of welfare problems and 

subsequently realise more lasting equid welfare benefits. As they work alongside people, socio-

cultural factors have a large influence on working equid welfare (Luna & Tadich, 2019). Addressing 

these human influences has necessitated increased engagement with people and organisations are 

increasingly adopting the One Welfare Framework when considering their initiatives. Utilising this 

framework, equid welfare is positioned within the wider context of the communities, livelihoods and 

the environment in which they work. This more holistic approach to welfare improvement has 

resulted in greater interdisciplinary working within animal welfare NGOs, where social scientists now 

regularly work alongside veterinarians and biologists (Johnson & Johnson-Pynn, 2007). 

Realising these new programmatic approaches, with sustainability as a driving factor, is not a 

straightforward task; many NGOs, including those in the working equid sector, are delivering their 

programmes in complex real-world environments where multiple dynamic factors interact to 

influence the target group. It has been documented that there is widespread lack of long-term 

impact resulting from NGO initiatives across many sectors including food security, community social 

initiatives and poverty alleviation programmes (Rodríguez et al., 2016; Savaya et al., 2008; Wabwoba 

& Wakhungu, 2013). To aid the development of more sustainable initiatives, reviews and analyses 

have been conducted across NGO sectors in order to identify the factors associated with programme 

sustainability (Ceptureanu et al., 2018; Scheirer, 2005; Wabwoba & Wakhungu, 2013). These have 

highlighted contributing factors that can influence the likelihood of sustainability within a 

programme at different levels including those relating to the programme itself, to the implementing 

organisation and to the community in which the programme takes place (Shediac-Rizkallah & Bone, 

1998). For programmes, a strong understanding of the target community, flexibility and 

responsiveness in meeting target group needs and the presence of a programme ‘champion’ were 

key to the likelihood of programme sustainability (Ceptureanu et al., 2018; Scheirer, 2005). On an 

organisational level, organisational stability, partnering and receiving appropriate support from 

partner organisations were particularly noted (Ceptureanu et al., 2018; Scheirer, 2005). Finally for 

community factors, community context (which can represent a sustainability risk, particularly where 

multiple and competing problems are involved), community support and a sense of ownership were 

important, cultivated through community involvement in the design, implementation and 

monitoring of initiatives (Ceptureanu et al., 2018; Wabwoba & Wakhungu, 2013).  
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Although these factors are broadly applicable to many NGO sectors, demonstrated by the range of 

sectors included in review literature, there is little research regarding the factors associated with 

programme sustainability in working equid initiatives. The recent shifts in priorities and 

programmatic approaches seen within this sector make it a particularly interesting model in which to 

explore the conditions that need to be in place at NGO, community and programmatic levels in order 

for organisations to achieve integrated programming that creates sustained equid welfare 

improvement. Elements of programming perceived to be important to the creation of sustainable 

programming will be further discussed followed by potential barriers to success experienced by 

participants. 

 

Methods 
A total of 32 in-depth online interviews were conducted between February and July 2021 with 

individuals working in 13 countries for 8 different animal welfare NGOs that regularly developed 

initiatives for working equids and their owners. Initially researchers contacted two known staff 

members across two international working equid NGOS. These key contacts identified potential 

participants within each organisation and invitations to participate were distributed to these 

individuals by the research team. The key contacts also identified key contacts in other relevant 

national and international NGOs who then facilitated participant recruitment within their 

organisation. Thus a volunteer sample of participants were recruited through a form of snowball 

sampling. Participants from a range of positions within NGOs were sought, including Directors of 

Research and Operations, Managers of Regional Operations, Researchers and Welfare Officers 

working on the ground in equid owning communities. This range of roles was felt to be 

representative of the welfare initiative process, from the direction and design of initiatives to their 

implementation in equid-owning communities.  On average interviews lasted for 55 minutes (range 

30-108 minutes).    

Interviews took place over Zoom video conferencing software and were audio and video recorded 

for later transcription. Interviews were semi-structured and were based on a set of interview themes 

(Appendix 2). The themes covered participants’ previous experience of the design and 

implementation of equid welfare initiatives, including which initiatives participants’ felt had been 

most (or least) successful in creating lasting change and any potential reasons for this result. 

Participants were also asked to discuss the most commonly utilised approaches within their 

organisation and any changes they had witnessed in the types of initiatives employed by their 

organisation. Thematic analysis was applied to interview transcripts to identify common themes; 
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these were examined across both different organisations and job roles. Frequently occurring themes 

in relation to programme design, focus and style of implementation were explored in relation to 

elements that participants perceived to contribute towards the sustainability of projects or 

alternatively previously encountered barriers to long-term programme success. Ethical approval for 

the research was granted by the University of Portsmouth’s Science & Health Faculty Ethics 

Committee (reference number SHFEC 2020 – 087). 

 

Results and Discussion 
The need to create sustainable initiatives was a main theme to many of the points raised in the 

interviews. Participants described a shift from the more traditional service provision approaches to a 

greater number of human-focussed initiatives, “a lot of the problems that…animal welfare 

organisations have, is that they forget that they're working with human beings.” P21. Sustainability 

was described as being central to this reformulation of the approach to welfare improvement. When 

asked about the drivers of recent programming changes, participants frequently cited concerns over 

the long-term sustainability of previously implemented initiatives. “It is really unsustainable for us to 

be flying veterinary treatment into a place” P3. It was clear that new goals were framed within a 

longer-term perspective. “I think this plan is more sustainable, long-term to improve equine welfare” 

P17. The longevity of the impacts of welfare initiatives now form a key component of the evaluation 

of their success and sustainability needs to be considered from the outset. “As soon as the funding 

stops what will happen, is there going to be a sustainable change there, what will we have 

achieved?” P10. Although the consensus was that sustainability was a factor crucial to successful 

initiatives, the best way to achieve sustainability remains a source of contention. “[T]he organisation 

is working towards some kind of sustainable change on some level. And usually everyone agrees that 

they want to do that, how that happens in reality is another story!” P15.  

The need for sustainability underpinned discussions around the topics of shifts in priorities and 

programmatic approaches within the sector, commonly encountered challenges to sustainability and 

factors within initiatives that were successful in creating sustainable outcomes. Each of these areas 

will be discussed and subthemes of note highlighted. 

 

Successful approaches in creating sustainable projects 

Tailoring the approach to the local context 
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Programme development: At the programme level, the need to tailor approaches to each context in 

which they are implemented was frequently raised in interviews. Working equids are utilised around 

the globe due to their versatility, but this versatility means that they are found across a vast range of 

environments, cultures and working roles. Many NGOs in the sector work across multiple countries 

and there was a consensus across organisational levels that transplanting an approach from one 

place to another without modification was likely to result in failure. “It's just so different, every single 

community, which I think is important…you don't go out with a model that you're going to fit to every 

situation.” P31. Particular differences were emphasised in regard to the welfare problems 

encountered in rural and urban areas within a region (Burn et al., 2010). Participants described 

community differences including the roles that equids fulfilled, access to appropriate resources such 

as grazing, the social dynamics of communities and owner attitudes towards equids. “[W]e try to 

give room for the community as per the context, we have different approach in the urban 

intervention approach and the rural intervention approach.” P30.  

Community-resources: It was discussed that, to be sustainable, any materials used during education 

and skills initiatives need to be materials that communities can easily source. Using specialist 

equipment that was locally unavailable or expensive to purchase reduced the success of initiatives as 

equipment was later unable to be replaced. “I went back to do a search looking for those people… A 

few of the tools are there, a lot of them have sold the tools.” P22. Farriery initiatives where 

participants were trained and supplied with UK style tools were reflected upon as having limited 

long-term success; “people have hung the shiny farrier tools on the wall as an ornament rather than 

actually using them.” P5. Similarly, demonstrations of management and treatment using specialist 

veterinary or commercial products were described as being ineffective, as lack of local access to the 

materials meant that owners could not replicate the approaches demonstrated. One participant 

described trialling different ways of demonstrating wound management, with the most effective 

being wholly adapted to use resources available in the target village. “[W]e bring water from wells 

around…we bring clean clothes…No, we don't bring stainless steel, clinical grade scissors and 

forceps” P29. It was acknowledged that initiatives aimed at veterinary professionals also needed to 

take into account the feasibility of treatment options based on local resource and supply chain 

limitation. “It's no good going into a country and training them what drugs to use if they can't get 

hold of the drugs.” P14. 

Community dynamics: In order for initiatives to be appropriate and effective within a context it was 

described by those working in the field as being important to take into account community 

dynamics, cultural norms and beliefs, and to gain an understanding of the motivations behind 

current management practices. “[T]he cultural diversity in Africa is one of the things that is 
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fundamental…learn the cultures around you and you understand how to approach people. In Africa 

you don't tell the elders… So how to approach this is a bit tricky.” P22. Cultural norms can require the 

adaptation of elements of an initiative ranging from the manner in which information is delivered to 

participants to the detail of technical aspects of harness design. “[W]e were doing a hip strap over 

the back and I said to the guy ok we are going to cut this 4cm wide and he said ‘we can’t do that!’ I 

said why not, and he said ‘if I put a narrow strap across the back of my donkey everybody will know 

he’s the devil’… It’s a well-known thing if a donkey has a thin strap over its back it’s a devil donkey, 

it’s got a demon in it.” P4. Detailed knowledge and an understanding of the target community is 

required, described as being best delivered by a local team member or partner who works on the 

ground, ideally someone from the community itself. 

Community needs: Based on experience of previously successful initiatives, participants discussed 

the need for ensuring that the approaches used were focussing on the priorities of the target 

community. Many participants described that priority welfare issues identified through veterinary 

assessments of animals and the issues that owners believe to be priorities can be very different. For 

example, “we ranked respiratory condition ninth, the last one. And then we call these community 

owners of these animals. And we asked them to prioritise these conditions. They 

prioritised…respiratory conditions, which we…already recognised the last. They ranked it first.” P29. 

The focus on issues that are at odds with veterinary and welfare training can be difficult for NGO 

staff to reconcile. Participatory methods such as scoring and ranking exercises can be useful in these 

contexts to ascertain both the issues that the community deem to be a priority and generate 

discussion of the reasons behind these choices. Both quantitative and qualitative approaches are 

recommended at the needs assessment stage to optimise the potential long-term success of an 

initiative (Upjohn et al., 2013). Research has indicated that owners may prioritise common welfare 

issues that lead to ongoing loss of productivity as less important than rarer but potentially fatal 

occurrences such as infectious diseases (Hadrill & Haroon, 1994). Some welfare issues, despite 

causing chronic pain are so commonly encountered that they are considered to be normal within 

communities: “often the kind of reaction I would get from an owner would be well, that's just what 

happens…all horses or lots of horses here have these kinds of injuries… it was somehow normalised” 

P32. In these cases, initiatives designed to target these ‘normalised’ issues are unlikely to be 

perceived as useful by owners and engagement may be lacking. This subsequent mismatch in 

prioritisation has previously been a causal factor in the failure of initiatives to deliver expected 

welfare improvements. Similarly, the need for demand creation when training service providers was 

a frequently discussed topic, bridging both community and programme levels. Creation of a service 

alone did not necessarily result in the resolution of a welfare problem. Especially when creating a 
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service that requires payment, owners need to understand the associated welfare (and economic) 

benefits in order to be prepared to invest resources into it. “[I]f you've got these wonderfully trained 

service providers, but owners that don't see the importance of using them, because Bob up the road 

is sort of [X currency] cheaper, then who are they going to go to?” P13. Potential barriers to the use 

of a service need to be considered, including value to service users and motivation to use the 

proposed service as well as accessibility and capacity to be able to use it. Barriers to the delivery of 

the service from the provider’s perspective also require consideration. “[O]ften it's the economic 

resilience of the farriers…even if they know they want to do something differently, if it's their main 

livelihood source, and they're scared of losing it, and the owners don't want them to do it differently 

to how they did it beforehand, then they're not going to” P27.  

 

Focussing on changing people 

Human behaviour change: Eight interviewees spoke about the advantages of a human behaviour 

change (HBC) programmatic approach and many projects discussed incorporated elements of HBC. 

Realistically any initiative aiming to achieve sustainably improved animal welfare will rely on the 

facilitation of HBC (Reed & Upjohn, 2018). It was felt that behavioural science approaches can aid 

with understanding the root causes of welfare problems and matching initiatives to identified 

community needs. A number of participants utilised models such as COM-B, a behaviour system 

which proposes that behaviour is generated by three components: capability, motivation and 

opportunity; with a range of potential influences between components in the system (Michie et al., 

2011). HBC approaches have been extensively utilised in the development and human health sectors 

(Carney et al., 2016; Gould et al., 2017; Michie et al., 2011) and participants described their flexibility 

to be applied and adapted to different contexts. “I would say, and this is more from the development 

and humanitarian sectors, is that increasingly what is being seen as replicable is not the product but 

the process. So the process of developing participatory community-led work is a thing that can be 

replicated everywhere. How you go and do it has to be specific to that context and culture.” P7.  

Facilitators: At NGO level, one caveat to the success of HBC and participatory approaches was the 

personal quality of the facilitator and the rapport that they can create with their audience. “It’s the 

practitioner that turns [the approach] into something that makes change happen or it doesn’t, 

whether it’s mediocre or amazing. And I just don’t think that’s given enough credence within the 

whole… change process.” P6. An individual’s delivery affecting the quality of participatory 

approaches was described by one participant who encountered difficulties when training a partner 

organisation to facilitate participatory approaches with their staff. “[T]hey have the concepts…they 



146 
 

have the information, but just the way that they're doing it, it's very stale, not participatory, very less 

dynamic.” P26. 

 

The importance of key contacts within communities 

The importance individual contributions can bring to a project was again highlighted in the context 

of working with equid owning communities. In this scenario, the social dynamics of the community 

were discussed as being an important factor in the success or failure of a welfare initiative. “You 

have to have people in the community that are from the communities, that are trusted in the 

communities with that information, with that understanding of why welfare is important, and take 

those concepts and…adapt it to their community.” P21. This encompassed roles such as service 

providers, community facilitators and local individuals employed within NGO projects. It was 

particularly highlighted that working with key contacts within the community was vital for a number 

of reasons, discussed below. “[O]ne of the things that [an internal report] found to be repeatedly 

successful was working with the change agent or community lead or… a notable community person.” 

P27. 

Key contacts: Establishing relationships with contacts initially enabled NGOs to gain access to 

communities that may otherwise have remained closed. “[W]e try to find somebody that is 

influential to the community, and that can actually open the community's doors for us… and for them 

to explain to the community, why we want to go and what we want to do” P24. Within any 

community welfare intervention setting (nationally or internationally run) NGO workers are likely to 

be perceived as outsiders (Donini, 2007). Individuals from within a target community were those 

best placed to enable NGOs to gain a detailed understanding of community context, perspectives 

and priorities, a sentiment echoed in other NGO sectors (Holmes et al., 2015). These individuals can 

also help the building of a trust relationship with the wider community. Investing in strengthening 

community relationships was acknowledged to be time consuming but essential for creating 

successful long-term change. The existence of key contacts can assist with encouraging community 

participation and subsequent ownership of decisions regarding initiatives, highlighted as invaluable 

for programming sustainability. “It also really helped that our community leader in that place…came 

from the community himself. He was very much a local and he had the full respect of all of the people 

there...I think the guys in the community were very honest with him because he wasn’t an outsider at 

all.  They weren’t scared of suggesting things…they didn’t feel that they couldn’t say ‘hey that’s not 

going to work, there is no way’, so I think that relationship also really helped have those easy 

discussions. Probably having that sole person in our team was one of the reasons that project was 
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successful because it was their idea and it was him at the front of it and therefore everyone 

supported it.” P2. Participants working in the field had noted the difference in relationships between 

community members and key contacts and community members and NGO workers. “It was almost 

like when the Westerners turn up everyone was on their best behaviour but when it was the people 

from [local organisation] there that they have had these longstanding working relationships with, it 

was a more honest conversation that they were having.” P3. 

Local expertise: Although the initial contact person was key in terms of accessing communities, 

community leaders and/or authority figures were not the only (or necessarily best) options for 

making long-term community contacts. “[Y]ou have to…get them on board. But they are not 

necessarily going to be your community service providers, you have to look elsewhere for that.” P21. 

Those with a more specific knowledge of equids were discussed such as leaders of local livestock 

associations or people acting as local equid experts, for example animal healers or farriers. Those 

considered to be local experts are in a position of respect and are already used by the community, 

meaning that setting up local infrastructure and demand for services is not a barrier. Small changes 

adopted in the practices of these ‘champions’ can therefore have a widespread effect within the 

community. “[W]hen we upskilled them just a little bit…that did have quite an immediate impact and 

it was also quite feel-good because we involved people who were already engaged and wanted to be 

involved and they were really up for learning” P5. Another group mentioned were enthusiastic, 

interested community members who may be willing to engage in education and skills training or to 

cascade welfare messages within the community. This can be particularly important in communities 

where there are no existing equid related networks. “Sometimes it just really works that you have an 

enthusiast…the teams work with them to sort of build their knowledge and capacity, and then you 

instantly have someone within the community that can provide that care.” P31. However, it was 

noted that regardless of the individuals involved, working in a less cohesive community was 

significantly more difficult. “[A] lot of the communities we were working with were quite spread 

out…they didn’t have a strong community group where I guess normally you’d train someone and 

they’d have a very good network around them of people that they were going to help. But in 

[country] that community link wasn’t so strong, that was what I think we really struggled to get 

round.” P2. A lack of community cooperation or cohesion has been previously flagged as a 

contributing factor to ‘hard win’ situations (Haddy et al., 2021; J. Pritchard et al., 2018). 

 

Capacity Building 
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In-country infrastructure: In line with the creation of local networks of individuals, organisations 

described a shift at programme level to focus on capacity building of in-country infrastructure. 

Paralleling the international development sector, rather than relying on external inputs, improving 

existing animal health services has been recommended as a strategy to increase the likelihood of 

creating sustainable levels of welfare (Catley et al., 2002; J. Pritchard, 2010). Many participants 

welcomed this change, describing the contrast with previous delivery methods where UK nationals 

were flown in to deliver training for short periods of time before leaving again. “I think one of the big 

problems is that a lot of people rush in, do it and then rush out again”. P4. Participants underscored 

the need for support to be provided over a longer timescale in order to see long-term changes, 

which is easier to provide though an in-country presence. Efforts included opportunities to increase 

the training of vets, strengthening existing animal health systems and increasing the professional 

skill level of equine professionals such as farriers and saddlers. This approach aims to create a viable 

network of equid services for the future without reliance on input from NGOs. “Because in the long-

term, you then move out and do much less work. In the long-term it’s self-sustaining.” P27. To 

achieve this, international NGOs described an increase in partnering with local organisations to 

deliver welfare initiatives, seen by participants as a more sustainable way of working.  

Train the trainer: Some NGOs focussed specifically on building the capacity of in-country animal 

health infrastructure, through avenues such as mentoring programmes for government vets, funds 

for drugs and vaccines and discussions with governments surrounding systemic issues (such as lack 

of access in some areas to medicines such as pain relief and antibiotics). Mentoring programmes 

were designed to be delivered by local animal health professionals, providing peer support and 

opportunities to share skills and learn from others. “And if any vet or provider which we mentor is 

very excellent…then what we do is we give that animal health provider a time to go back and reflect 

and support his peers.” P29. Similar support networks were described for nominated individuals 

within communities (the name for these individuals varied depending upon the program and 

included community animators, community champions, community-based welfare advisors and 

change agents). Utilising a ‘train the trainer’ approach, these networks were designed to cascade 

information to communities regarding preventative healthcare, welfare friendly management 

practices and positive human-animal interaction. By utilising community-based individuals, it was 

also felt that welfare messages were trusted, well received and appropriately tailored to the 

community context and conditions.  

 

Combinations of approaches are most effective  



149 
 

A holistic approach: When asked about the type of approach that had been most successful in their 

area, many participants answered that it was not one specific approach that had been successful but 

a combination of different types. “[I]mproving working equid welfare needs a multifaceted 

approach, there is no single way that actually you can address working equids, let alone equids, or 

other animal welfare.” P11. They felt that the use of one approach alone was too narrow in its scope 

as each has its limitations, but the use of multiple approaches could achieve greater impact. “I think 

in terms of our approach, they all have to be there. One cannot exist without the other… I think 

they're all really important together. It's what makes the system work.” P23. The combination of 

approaches based on the ground to address immediate welfare needs and community priorities and 

those that targeted higher levels (such as recognition in policy, welfare acts and disease surveillance 

programmes) were felt to be complementary pieces of the same bigger picture, merely tackling 

welfare problems from multiple angles.  

Synergy: some approaches were felt to be especially complementary to each other and were 

frequently used in combination. The relationship between research and advocacy was frequently 

mentioned, with the results of research informing both the direction of practical programming at 

ground level and also the advocacy avenues pursued. “[R]esearch is fundamental, there is no 

advocacy without research.” P12. Advocacy coalitions have been shown in the environmental sector 

to be influential in bringing about policy change (Markard et al., 2016). In order for equid welfare 

NGOs to advocate for policy change it was also emphasised that concrete evidence was needed to 

support their position. “[Y]ou can speak to that connection from a point of view of authority because 

you’ve got some data there and it’s not just anecdotal, not just the crazy horse lady, it’s a credible 

meaningful contribution.” P15. Presenting scientific evidence at meetings that highlights the 

importance of working equids within the area of interest was seen as more likely to result in 

requests being taken seriously and ultimately being successful, especially if the research 

demonstrates potential avenues for action. “[I]n terms of your advocacy, you can go with answers, 

you're not just saying change this law or if this is wrong, do something about it… you go with 

solutions, which obviously kind of makes…your request much more attractive to whoever you're 

talking to.” P27. It was also expressed that certain approaches were best suited to different 

timescales throughout a project. “[T]he thing that really struck me was that all the approaches that 

you listed have value, it’s knowing when they need to be applied and which other of the approaches 

they work in either order of or in unison with.” P6. The use of participatory exercises to engage 

communities regarding the welfare of their animals and identify priority issues and the use of 

veterinary treatment to address significant initial health needs were highlighted as two effective 

approaches at the first stage of a project. “But after we slowly shifted…to more community based, 
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you know so we are doing a veterinary clinic and also the community participation work and also 

started doing a lot of trainings. And once we started doing all this together, that’s when I found great 

success.” P8.  

The combinations of approaches used to address the different aspects influencing equid welfare are 

reflective of the complex and inseparable linkages between welfare and both the physical and social 

environment (Burn et al., 2010; Haddy, Burden, Zappi, et al., 2021). At NGO level, an increase in 

interdisciplinary working allowed some initiatives to focus on more human-based activities such as 

livelihood strengthening in tandem with animal-based programming. “[O]ne of the connections that 

is really important to make is moving beyond animal welfare…I think animal welfare organisations 

tend to work in silos a bit.” P15. Partnerships with organisations from different disciplines 

(humanitarian and environmental) were also described as a potential future avenue.  “[W]e have a 

plan to approach those multidisciplinary international development agencies in the future” P30.  

 

Exiting 

How to exit: The key to successful implementation of a sustainable initiative is being able to exit that 

community with the positive effects remaining. But one of the biggest challenges NGOs face, once 

an initiative is established, is how to withdraw from a community. The effects of withdrawing 

suddenly from an area without enacting an exit strategy had been experienced by one participant 

working on the ground. They emphasised the need to prioritise enacting an exit strategy where 

clarification was given to equine owners and other stakeholders about the transition process to 

avoid confusion and unfulfilled expectations. Exploring the possibility of transferring some service 

provision to government entities was also recommended, which complements a capacity building 

approach. A sudden ceasing of all initiatives was perceived as putting staff in a difficult position, 

being detrimental to animal welfare and being reputationally damaging for the organisation. “[S]o 

many people actually calling me…I've seen this donkey having a car accident and leg broken, why 

don't you come in actually take it and treat or if not recoverable euthanise it humanely? What do I 

answer to that organisation or that person if I have been told not to. This is something which is very, 

very difficult, and so damaging for the charity organisations.” P11. 

When to exit: whilst most organisations had exit strategies in place for their projects, choosing the 

ideal time to exit a community was still a hard decision. Interviewees felt that there would always be 

more that could be done and, often after years of work spent getting to the point where 

communities were engaged, it was hard to withdraw when progress was being achieved, only to 
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start the process again somewhere else where the same results were not guaranteed. There was 

also concern that communities may regress after a period of time without intervention although 

organisations wanted to avoid creating dependency on their services. “[T]here have been cases in 

the past few years now, where we're getting reports that…change is not being sustained. So that’s 

the question now, you know, what do we do? Do we go back in?” P27. Communities are dynamic and 

as such some interviewees felt that expecting communities (and hence welfare) to be the same 

many years after an initiative took place was not a realistic expectation. “[P]eople think… 

communities are stationary, our societies are stationary, like okay we'll leave them with this support 

then we can go, and then five years from now we can go back, and it's all the same - No. People 

change, communities change” P21. Follow-up support for communities from afar or in a less 

frequent capacity was viewed favourably to ensure that positive welfare changes were sustained 

and again highlights the need to understand the local context. Differences in opinion were seen 

regarding exiting communities where making a positive impact had proven to be very challenging 

despite the application of effort and resources (sometimes referred to as hard-win situations (J. 

Pritchard et al., 2018)). Under these circumstances, some individuals felt that exiting the community 

and applying the resources used in a different location would yield a better chance of success. “[Y]ou 

can find other communities that need the help, and probably they will take it better than that 

community? So yeah, it's complicated” P24. However others expressed reluctance to leave a 

community due to difficulties and would instead prefer to continue working but with different 

tactics. “[W]e do try as a kind of cultural ethos to not give up when it's hard. But yeah, just look for 

alternative approaches” P27. 

Successful exit strategies: Circumstances where it was felt that a successful exit was achieved and 

long-term changes were maintained were described. The creation of self-sustaining welfare groups 

was felt to be a way of building knowledge and skills within a group of individuals that could then 

use their collective power and capital to achieve positive welfare changes. “[T]hey have a large 

group of people. So sometimes …they call the doctor ‘please come to our village and treat or do a 

health check-up examination of our animals and we will pay for you’. So they collectively do this. And 

so this is how they become empowered” P28. One particular example was women’s groups who, 

once established, could apply for a government grant to assist their activities. The groups focussed 

not only on equine based skills but livelihood diversification in the form of a collective business. 

These groups were described as being more successful than equivalent male groups as they were 

more cohesive and enduring. “I know that doesn't happen in all the sites, but most of the sites 

become really sustainable. And we can see changes even after we have exited the group for five 

years” P28. Another type of exit was exit from a partnership rather than from a geographical 
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location. Partnerships encompassed not only animal welfare-based partners but government, civil 

organisations or any charity that utilised working equids in a part of their work. This was felt to be 

advantageous in the fact that once an exit was achieved, an organisation remained in-country that 

had positive animal welfare integrated into their work and agenda. “[T]hen we potentially exit from 

that partnership, hoping that then, you know, the partnership continues its work wherever it's 

working, and that’s sustained.” P27. 

 

Barriers to sustainability 

Lack of continuity  

One of the attributes that participants identified as needing to be in place for the achievement of 

sustainable welfare change was continuity. This was discussed at multiple levels: within 

communities, within NGOs and within government. The changeover of people, and with them their 

skills and philosophy, was described as a challenge to sustainability.  

Within communities: NGOs running programmes including educational and skills initiatives such as 

farriery and saddlery and the training of veterinary and para-veterinarians professionals including 

community animal health workers (CAHWs) described difficulties retaining trainees. This was a 

community level issue both during and after the course. Often the number of trainees in a cohort 

would drop significantly throughout the course. “[I]f we go out there, we try to find somebody that's 

interested in learning. But…from 10 people that we start training, maybe we are left with one or two, 

that keep going through the training.” P24. This high turnover of people can hamper the success of 

welfare initiatives looking to build capacity of local service providers within an area or community. A 

significant amount of resources are invested in the individuals trained and, once qualified, 

individuals may not stay within the equid owning community that they originated in, resulting in the 

need to begin another initiative from scratch to fill that community gap. “[Y]ou can have the 

situation where, for example, all the people that you train, the service providers, have left the 

community. What are you going to do? I mean… you'll have to replace those people and continue 

with the process again” P21. Similar issues have been described in some countries when offering 

training to government vets as they have little control over where they are subsequently posted and 

turnover is high. In order to try and maximise retention of trainees within communities some 

initiatives now take a predetermined ratio of trainees. “[N]ow we need to choose 50/50. If we choose 

10 people, five needs to be there from the village and five from the ministry in case if we lose from 

the ministry…then five are still there in the village.” P22. Others are increasingly selective over the 
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type of individual that they will accept and seek certain qualities that they believe will minimise the 

chance of losing candidates including specifying an age range, literacy level, equine ownership and 

demonstration of a genuine interest in equines before being accepted as a trainee. Other 

organisations focus solely on strengthening the capacity of already existing service providers, rather 

than training new individuals. This strategy has the advantage that the demand for a service is 

already present, and individuals are reputationally established.  

Within NGOs:  The turnover of staff can also disrupt the continuity of existing initiatives and the 

implementation of planned projects, with parallels seen across other not for profit sectors 

(Bayalieva-Jailobaeva, 2014; Twigg & Steiner, 2002). “[T]here have not been many projects being 

started, they have gone through quite a long period of re-organisation” P3. Changes in leadership 

were discussed in relation to the adoption of new directions for future programming; these 

(explored in more detail in a subsequent article) had the potential to cause tension among staff who 

were not aligned with new strategies. “Things sometimes nullify the previous work because one CEO 

comes, then completely changes the way it works.” P11. The addition of individuals with new skill 

sets was also described as influencing the types of techniques adopted. “There was a change in some 

of the technical teams, in terms of personnel, and I think the new personnel bought community 

development expertise in” P21. 

Within governments: when working to make policy changes, continuity in relationships with 

government were described as being necessary to ensure that lengthy processes were followed to 

their conclusion. “[Y]ou can be working with somebody for three or four years, then comes another 

administration and you're working with other people in that ministry. And then you're starting all 

over again.” P21. Changes in government can also quickly reverse positive progress and beneficial 

relationships that have taken years to establish. “[I]n Asia, a signed document doesn't mean 

anything if you have a change in government, it is just a useless piece of paper” P19. In terms of 

advocacy, the shifting political landscape also dictates the likelihood of successfully influencing 

policy, “[A]nimal welfare was just not very high in the agenda there and you’re just not going to get 

very far when you’re trying to do some action in that political landscape.  Whereas now we might be 

looking at more of a receptive administration… you choose and pick your moments as to when you 

move that forward” P10. 

 

Short funding cycles 
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Some interviewees also expressed frustration at the length of funding cycles available to undertake 

projects. “[W]hen you're trying to get funding, I mean, most of the projects are one year, two years, 

three years…a large project is five years.” P21. Participants acknowledged that creating sustainable 

change in communities takes time, forming strong relationships and building trust was felt to be 

necessary in order to work effectively. It was felt that short funding cycles merely scratched the 

surface of a problem and would result in little lasting impact. Some interviewees considered that the 

length of time a project ran was directly proportional to the amount of time that positive impacts 

would last after the project ended. “What you’re talking about is the development model isn’t it? 10 

or 15 years of partnership work and you may be able to show that things are going to carry on for 

the 10 or 15 years after that. You do something for 6 months you might get 6 months of impact after 

it. That’s just the reality of it.” P7. The difficulty of maintaining projects beyond short external 

funding cycles has been documented across other NGO sectors, with concerns about programme 

survival after funding cessation a preoccupation for staff (Scheirer, 2005).  

Unpredictable External Factors 

A fragile process: as well as considerations about the timescale of a project, implementing welfare 

initiatives in real-world environments means that there will always be uncontrollable factors that 

impact upon the potential success of welfare initiatives. Although the factors mentioned varied 

across organisations, countries and contexts, the impact of these unforeseen issues on equid welfare 

was a common theme. “[I]t's not that you're doing anything bad. I mean…it is that there are things 

that are outside of your control, that you cannot change” P21. The fragility of progress made within 

initiatives was emphasised, as even projects with fairly established improvements in welfare could 

see those changes reversed as a consequence of one adverse event. “[T]hey will see real changes 

and a real shift, and then something will happen, and it will just massively set them back” P13. 

Variety of factors: natural disasters were described as one factor that could cause an unexpected 

and widespread downturn in the welfare state of animals, as resources such as feed are destroyed 

and owners struggle financially. The frequency of natural disasters and extreme climatic events is set 

to increase and is predicted to disproportionally impact groups such as livestock keepers and those 

reliant on agriculture (IPCC, 2007; Thornton et al., 2007). It is therefore likely that NGOs working in 

communities prone to natural disasters will face increased disruption of welfare initiatives and 

subsequent further need for emergency programming such as feed relief schemes. The political 

landscape can also have a large effect on welfare initiatives, both through communities and through 

governments. NGOs with programmes in politically unstable environments or fragile states can 

encounter barriers such as restrictions on the transport of materials, staff safety concerns and 
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breakouts of violence which can lead to owners being unable to engage with NGO programming.  

“[T]he areas that we work in are quite dangerous in terms of gang violence. So there was one 

horrible incident where the inspectors were caught almost in the midst of it all. So that's when we 

decided we can't actually risk it anymore to go into the areas and hold workshops.” P23. In volatile 

situations, community pressures can also prevent people from making changes to their equid 

management and working practices or cause them to return to previous management practices. 

“[R]evert back to what's easier, and what's cheaper, or what's…done by everyone else around them.” 

P13. An abrupt change in welfare influenced by external factors can present problems for the 

evaluation of projects, especially if funding relies on fixed measures of success. Therefore, 

incorporation of the context in which initiatives are taking place is important in order to draw 

accurate conclusions about the progress of an initiative.  

 

Conclusion 
Using working equid NGOs as a case study, conditions needed for the achievement of sustainable 

welfare change initiatives have been identified. These highlight the need to take into account the 

human factors that can influence the success of initiatives. Specifically, the need for long-term 

funding in order to invest in understanding communities and identifying people with whom 

beneficiaries can have honest conversations; the utility of multi-approach initiatives and the need 

for tailoring initiatives to local conditions. The consideration of these conditions is recommended for 

future programme planning in order to ensure that welfare improvement initiatives are maximally 

effective. Due to the broad nature of the barriers and conditions identified in this study, which draw 

parallels with findings from other fields (Ceptureanu et al., 2018), many of the issues raised are likely 

to be relevant to other NGO sectors. As such this type of exercise, documenting the opinions of 

highly experienced staff from a range of positions across related NGO organisations, could be useful 

in understanding the factors associated with sustainable initiative success in other not-for-profit 

fields. 
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Discussion of Findings 
 

Working Equid Welfare and the One Welfare Framework 
The work presented in this thesis has explored the relationships between working equid 

welfare and the external influences upon it. In the first section of studies (Articles I and II) I 

investigated the influence of the environment on equid welfare. 

The Environment 

There is relatively little documented evidence about donkeys and mules in regard to their 

temperature tolerance. It is recognised that for working equids, who often undertake 

strenuous physical work in extremes of temperature, heat stress presents a welfare risk 

(Pritchard et al., 2006). However there is no reliable indicator of dehydration in the field 

(Pritchard et al., 2008, 2006) and only a limited number of studies examine the effect of high 

temperatures on donkey physiological measures (Ayo et al., 2014; Minka and Ayo, 2007). 

Utilising shelter is a natural behaviour that mitigates against heat stress. The conditions 

under which shelter is used by horses when given free access to shaded and exposed areas 

has been investigated (Holcomb et al., 2014; Holcomb and Stull, 2016) and one study 

compared packing donkeys provided with shade and those left unshaded (Minka and Ayo, 

2007), but no studies documented free choice of donkeys or mules when provided with 

access to shelter in hot climates. In Article I, using behavioural observations, I explored 

whether healthy, free-ranging equids seek shelter in a hot climate. I found that the use of 

shelters increased when temperatures, lux levels and wind speeds were high, suggesting 

that they confer a welfare advantage. This supports corresponding findings from the horse 

literature (Hartmann et al., 2015; Holcomb and Stull, 2016) and results from a study 

examining the shelter seeking behaviour of donkeys and horses in a temperate climate 

(Proops et al., 2019) suggesting that shelters are beneficial for equid welfare. I also 

documented species specific differences in patterns of shelter use, with shelter seeking by 

mules more sensitive to changes in temperatures and lux levels. The evolutionary histories 

belonging to each equid species are reflected in their adaptations to different climates and 

subsequent differing shelter requirements (Proops et al., 2019). Donkeys adaptations to hot 

arid climates make them better able to tolerate high intensity sunlight levels (Burden and 

Thiemann, 2015a). But whilst horses grow a thicker winter hair coat in temperate climates, 

donkeys (and to a lesser extent mules) do not differ in coat growth between seasons 

(Osthaus et al., 2017). This leaves donkeys in particular vulnerable to exposure in the winter 

months of colder, wetter climates. Horses however have been shown to be able to adapt to 

cold housing environments (Autio et al., 2007b) with some breeds even displaying signs of a 

winter hypometabolism (Brinkmann et al., 2012). The differences between species in shelter 

seeking behaviour seen this study support the need for species specific shelter requirements 

to be taken into account, information which has important management implications for 

equid owners.   
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In Article II I explored whether, within one country, levels of working equid welfare varied 

across environments. Previous research has investigated the relationships between 

environmental and demographic factors and working equid welfare (Burn et al., 2010b). This 

highlighted some of the risk factors for poor welfare across 9 different countries. This study 

investigated the influences on welfare within one country, utilising 3 states of Mexico to 

illustrate the diversity of conditions seen within a relatively small geographical area. I found 

significant variation in levels of welfare by location, species and working role. Different 

climates have been associated with the development of a range of welfare issues. Humid 

conditions, such as those seen in one of the three study states, have been linked to 

increased skin conditions and parasitic infections (Sánchez-Casanova et al., 2014; Yoseph et 

al., 2005); whereas arid conditions increase the risk of exposure related conditions such as 

dehydration and heatstroke as well as insufficient dietary intake (Biffa and Woldemeskel, 

2006; Dey et al., 2010; Pritchard et al., 2008). The poorest levels of welfare in this study 

were documented in an arid area where it was observed that growing high quality forage 

was a struggle.    

The influence of working role on welfare is widely recognised with specific roles associated 

with the development of different welfare problems. High proportions of wounds including 

deep skin lesions are found in brick kiln equids and common causes include poor harnessing 

and beating (Ali et al., 2015; Burn et al., 2010b). Levels of skin lesions along the spine as high 

as 78% have been documented in packing equids who often carry loads without appropriate 

padding between their back and their load (Tesfaye and Curran, 2005). Lameness can be a 

particular problem in equids used to pull carts, with overloading and poor cart design 

common (Ali et al., 2016; Whay et al., 2015). This study demonstrated poorer welfare in 

packing equids, although the working role of packing overlapped considerably with species. 

Species specific working roles were consistently observed throughout the study and have 

been previously documented in Mexico (de Aluja, 1998). Donkeys were utilised most as 

packing animals and showed poorer welfare than horses and mules. Poorer body condition 

of donkeys in comparison to horses and mules, has also been documented across multiple 

countries (Burn et al., 2010b).  

As stated, high levels of covariance were found between species, working role and location, 

which meant that the impact of each of these factors could not be assessed in isolation. 

Covariance of factors was also reported in the previously mentioned large-scale study 

seeking to identify environmental risk factors for poor welfare across countries (Burn et al., 

2010b). This complexity of the relationships between the factors that influence welfare 

again highlights the need for a One Welfare approach that accounts for both environmental 

and human factors, and the links between them, in order to improve welfare. The results 

also demonstrate that, alongside environmental influences, socio-cultural factors can also 

play a part in determining equid welfare, an aspect that has previously not been extensively 

investigated. Working in one country enabled a more in-depth investigation of the cultural 

norms surrounding the roles that species fulfil and the differences in status afforded to 



162 
 

them. The lower relative cultural status of donkeys is thought to contribute to their poorer 

welfare in comparison to other equid species in Mexico (Galindo et al., 2018) and is echoed 

by studies from other areas documenting donkeys as being synonymous with low status 

(Fernando and Starkey, 2000; Geiger and Hovorka, 2015). The differences observed in 

owner attitudes towards their animals, management practices and means by which people 

learned how to care for their animals was felt to warrant further research and inspired the 

study designs of the second section of studies.  

Human Factors 

In this second section (Articles III, IIII and V) I investigated the influence of human factors on 

working equid welfare. There is increasing acknowledgement that HAIs have a strong 

influence on animal welfare and it has been recommended that HAIs be included in welfare 

monitoring (Hemsworth et al., 2009). Previous studies focussed predominantly on animal-

based markers of welfare and although more recently studies have started to examine the 

human factors influencing welfare, this is still an understudied area. Aspects such as the 

socio-economic state of owners, previously assumed to play a large role in determining 

equid welfare, was not shown to be significantly correlated with equine welfare state (Lanas 

et al., 2018). Studies specifically examining aspects of human equid relationships have 

highlighted differences between owners in the way they perceive their animals (Luna et al., 

2017) and links between specific owner traits (such as empathy towards animals and the 

ability to accurately recognise equine pain) and the welfare state of their equids (Luna et al., 

2018). These studies showed a promising connection between aspects of human attitudes 

and corresponding levels of animal welfare. However, studies had been conducted in only 

one country and human attitudes towards animals can vary greatly by country and culture 

(Hills, 1993; Serpell, 1986). Therefore further exploration of the role of owner attitudes 

towards their equids across cultures was warranted. In Article III, utilising owner interviews 

and equid welfare assessments across two continents, I explored whether relationships exist 

between owner attitudes and beliefs in animal sentience the welfare state of their animals. I 

also examined whether these relationships remained the same across cultures. The results 

demonstrate a significant link between owner attitudes and the physical welfare state of 

their equids. These relationships were seen in both European and Latin American samples. 

The results support the conclusions of previous studies, that owner attitudes are linked to 

the welfare of their animals. We specifically found links between lack of owner belief in 

equid ability to feel emotions and lower equid general health status and lack of owner belief 

in equid ability to feel pain and higher equid lameness. Studies have demonstrated links 

between the ability to recognise pain in other species and the use of practices to minimise it 

(Huxley and Whay, 2006; Paul and Podberscek, 2000). More accurate pain perception by 

farmers has also been associated with a lower incidence of wounds in cattle (Kielland et al., 

2010). 

One potential explanation for the results seen is simply that if owners do not believe that 

their animal has the capability to feel emotions and/or pain then there is no perceived need 



163 
 

to protect them from suffering. There is however another possible theory, that of cognitive 

dissonance. Cognitive dissonance theory addresses the scenario in which an individual holds 

contradicting beliefs or acts in a way that is inconsistent with an internally held belief. This 

awareness of mutually incompatible thoughts creates an aversive state which requires 

resolution (Festinger, 1957). However resolution can take various forms, one of which is 

dissociation. This is typified in the ‘meat paradox’ (Loughnan et al., 2010), whereby an 

individual may dissociate meat from its living animal origin to avoid the uncomfortable 

experience of cognitive dissonance brought on by the fact they don’t want to cause pain to 

animals but they eat meat (Kunst and Hohle, 2016). Other notable mechanisms include 

denial, avoidance, reduced perceived choice and pro-meat justifications (Rothgerber, 2014). 

Cognitive dissonance has most commonly been investigated within the field of animal 

welfare regarding consumption of meat and industrial farming practices (Dowsett et al., 

2018; Heleski and Zanella, 2006; Prunty and Apple, 2013). However the theory has far wider 

applications within the sector and may be particularly relevant to the relationship between 

owner attitudes and animal welfare. The majority of working equids are found in LMIC’s 

(Burn et al., 2010b) and their particular use by the poorest, most marginalised members of 

the world’s society has been highlighted (Stringer, 2014). The lack of resources available to 

these owners has been cited as a likely cause of many of the welfare problems commonly 

seen in working equid populations (Pritchard et al., 2005). If an owner held the belief that 

their equid could feel pain and yet had no resources available to prevent their animal 

suffering (for example by providing treatment, resting the animal or providing better fitting 

working equipment), the conditions would exist for the creation of cognitive dissonance. 

Similarly to meat eaters, denial of their animal’s ability to feel pain would reduce this 

unpleasant state and account for the results seen.  

Although many NGOs implement different types of initiative aimed at improving levels of 

working equid welfare, from saddlery training to community participatory workshops (Crane 

et al., 2011; Curran et al., 2005; Madariaga-Najera and Torres-Sevilla, 2014; Reix et al., 

2015), there has been a systematic lack of evaluation of the effect of these initiatives, 

especially in the long-term (Upjohn et al., 2014). Article IV explored the efficacy of different 

types of welfare improvement programmes through a follow-up study of previously 

implemented initiatives. The study assessed equid welfare and the level of social transfer of 

equid management information within communities that had received NGO initiatives 

during the past 10 years. Communities had received either solely veterinary clinics or 

veterinary clinics alongside educational initiatives regarding farriery or handling, control 

communities had received no initiatives. Better levels of equid welfare and higher social 

transfer of welfare knowledge was found in communities where a combined initiative 

approach had been taken (Haddy et al., 2021a). There is little evidence from the working 

equid sector as a whole to compare our results to, although employing multiple approaches 

simultaneously was found to be successful in a lameness-specific intervention in Pakistan 

(Shah et al., 2014). Combinations of initiatives have been recommended in other sectors 
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such as health and social care (Degenhardt et al., 2010; Reinke et al., 2009) in order to 

maximise initiative impact. Our results are in agreement that combined approaches appear 

to create the most long-term change. Veterinary clinics and educational approaches were 

the initiative types evaluated in this study. They target two facets of welfare; the veterinary 

clinics address the immediate needs of the animal, and educational initiatives focus on 

preventative aspects to decrease the likelihood of welfare problems occurring in the future. 

The delivery of educational material is widely used in welfare improvement initiatives 

(Stringer et al., 2011; Wilson et al., 2014). Purely educational initiatives are particularly 

employed for use with school aged children, where it is considered that promoting the 

importance of animal welfare and sentience will result in future generation of more 

empathic, responsible owners (Aguirre and Orihuela, 2010; Ojwang, 2014). The potential for 

the human-animal relationship to form a new field of socio-educational action has been 

documented (Senent, 2014), although it has been argued that scientific education per se is 

not a cure all. It has been shown that the manner in which knowledge is imparted to owners 

regarding animal welfare is important. Broaching welfare issues was found to be more 

acceptable if the individual was perceived by the owner to be an expert in animal welfare, if 

communication of the issue was carried out in a tactful and sensitive manner and if the 

conversation encompassed the development of a plan of action to improve the issue in 

question (Croyle et al., 2019). Solely attempting to increase an individual’s knowledge is 

likely not as important as attempting to change the individual’s attitudes, values and beliefs 

(Baram-Tsabari and Osborne, 2015). For this to happen in the field of animal welfare it has 

been recommended that cross-disciplinary working, utilising human behaviour change (HBC) 

frameworks should be undertaken to attempt to change ownership practices and 

behaviours (Philpotts et al., 2019). HBC approaches can be used to identify barriers that may 

be preventing behaviour change (Michie et al., 2011), providing a potential link between 

possession of welfare knowledge and enacting behavioural changes in ownership practices.   

One mechanism that is implicitly assumed to play a part in community based educational 

approaches is the social transfer of information (Grimshaw et al., 2001; Narayanaswamy, 

2013). This dissemination of information to the wider community is relied upon in many 

types of welfare improvement approaches (Rodríguez Rodas and Perez, 2014). The most 

effective methods of knowledge transfer initiatives on owner education have been explored 

(Stringer et al., 2011), however there has been no research carried out into the social 

transfer of information in relation to a previously implemented intervention. Our results 

suggest that people trained by NGOs can act as hubs of information within communities, 

with other individuals who were not reached by NGO initiatives consulting them for advice 

and information about new animal management techniques. The role of ‘early innovators’ 

has also been highlighted in the agricultural development sector, with individuals who had 

experienced educational initiatives influencing others to adopt new farming practices 

(Knight et al., 2003b). Our evidence supports the use of ‘change agent’ type initiatives, 

which rely on the spread of welfare friendly management practices from the change agent 
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throughout communities and are widely utilised across many NGO sectors, including animal 

welfare (Demissie and Desalegn, 2014; International Companion Animal Management 

Coalition, 2019; Schulenkorf, 2010). 

Sustainability has become a focus in NGO programming across all sectors (Devine, 2003), 

with concerns surrounding the long-term impact of direct service provision approaches. 

Service provision approaches such as veterinary clinics and farriery treatments were 

previously the most common type of approach implemented by working equid NGOs 

(Upjohn et al., 2014) but recently the equid welfare sector has put increasing emphasis on 

creating sustainable initiatives, catalysed by criticisms about creating a culture of 

dependency on NGO services and failure to tackle the root causes of welfare issues 

(Pritchard et al., 2018; Rogers, 2010). Literature from other NGO sectors has examined 

factors that promote the longevity of initiatives at organisational, programmatic and 

community level (Ceptureanu et al., 2018; Scheirer, 2005; Shediac-Rizkallah and Bone, 

1998). These have included the need for a comprehensive understanding of the target 

community, supportive partnering with other organisations and creating a sense of 

community programme ownership (Ceptureanu et al., 2018; Scheirer, 2005; Wabwoba and 

Wakhungu, 2013). Although these factors have been reviewed across other sectors, there is 

so far a lack of published evidence evaluating working equid welfare improvement 

initiatives (Upjohn et al., 2014). This study is, to my knowledge, the first in the field to 

examine the factors associated with successful sustainability of equid welfare initiatives. In 

Article V I examined, through interviews, the factors that NGO staff consider to be 

important in determining the success or failure of welfare improvement initiatives in 

creating sustainable welfare change. I found that common themes existed regarding 

successful initiatives including the efficacy of multi-approach initiatives, capacity building of 

local infrastructure, tailoring initiatives to community contexts and effective community 

engagement utilising key contacts. The results show some similarities with those from other 

sectors, placing importance on having a thorough knowledge of the target community 

(Ceptureanu et al., 2018). In this study insights from key contacts were described as helping 

to provide this detailed knowledge as well as acting as ‘community champions’ or ‘change 

agents’ another role highlighted as important for programme sustainability (Scheirer, 2005). 

The use of multi-approach initiatives was described as mitigating for some of the inherent 

limitations that come with only using one approach and can help to tackle welfare issues 

from multiple levels. This supports our findings from Article IV and studies from other 

sectors that suggest combinations of initiatives can be particularly successful (Degenhardt et 

al., 2010; Haddy et al., 2021a; Reinke et al., 2009). Overall, the factors reflect an increased 

focus on changing human behaviour towards animals in order to create a sustainable 

change in equid welfare. Many NGOs are now utilising a HBC approach and using tools such 

as the behaviour change wheel (Michie et al., 2011), adopted from health psychology, to 

identify appropriate intervention strategies based on the individual needs of communities.  

This can avoid scenarios where incorrect identification of barriers, or assumptions as to the 
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underlying causes of welfare problems, can lead to mismatches between the welfare 

priorities of communities and the initiatives implemented by NGOs (Upjohn et al., 2013). 

Participatory rural appraisal exercises have been developed especially for use in working 

equid contexts (Van Dijk et al., 2011) and can aid in not only identifying community welfare 

priorities but also in creating community engagement and eventually a sense of investment 

and ownership, another factor crucial to securing long-term sustainability (Wabwoba and 

Wakhungu, 2013). 

Overall, the studies that assess the human factors affecting working equid welfare stress the 

importance of understanding how human attitudes and cultural norms translate into 

behaviour that impacts upon animal welfare. In addition, it is crucial to realise that 

improving animal welfare necessarily first involves changing human behaviour. Therefore, 

understanding the processes involved in HBC and the underlying factors contributing to 

behavioural actions is vital in order to develop effective strategies that can ultimately 

enhance animal welfare. 

 

Limitations and future research 
I will address the limitations of the articles forming this thesis and discuss future research 

suggestions that arise from each study.   

Article I Shelter seeking behaviour of healthy donkeys and mules in a hot climate: 

Although donkeys and mules are under-researched species in comparison to horses (Burden 

and Thiemann, 2015a), this study would have benefitted from extension to include a sample 

population of horses. This would have enabled direct comparison of mules and both of their 

parent species which is of value when considering the needs of hybrids and mixed species 

groups. The study was conducted in a hot, dry environment but research suggests that hot, 

humid environments such as those found in the tropics present some unique challenges to 

welfare such as the development of skin conditions, impaired wound healing and 

respiratory problems as respiratory heat loss demands increase (Pinsky et al., 2019; 

Sánchez-Casanova et al., 2014; Tesfaye and Curran, 2005). Further work assessing the 

importance of shelter to equids in hot, humid conditions is therefore warranted. The study 

was conducted on healthy free-ranging animals as a baseline, acknowledging that working 

equids are likely to be in poorer condition and under physical strain, exacerbating the risk of 

hyperthermia. For application to working equids specifically, it would be valuable for studies 

to evaluate the influence of shelter provision on welfare. To my knowledge, only one study 

exists that evaluates the impact of shelter provision on equid working performance (Minka 

and Ayo, 2007) and this was carried out on a limited sample size of donkeys (N = 20). 

Further studies aiming to determine the benefits to equid productivity of shelter provision 

would be useful.  
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Article II Comparison of working equid welfare across three regions of Mexico: One 

limitation of this study was the small sample size of mules. This meant that mules had to be 

excluded from species level analysis and hence limits the generalisability of results. The 

covariance of species, work type and location in the study prevented the individual 

influence of these factors on equid welfare from being assessed. Other studies have also 

documented natural covariance of these factors (Burn et al., 2010b; Pritchard et al., 2005). 

Whilst being able to assess the relative effects of these factors individually would be useful 

for prioritising the causes of the worst welfare problems in an area, practically this is likely 

to be very difficult to achieve. It would require an extensive randomised study across a wide 

range of locations and cultures in order to identify instances where equids are found in 

unusual roles; this would allow analyses to more readily isolate the relative effects of these 

factors. However even if this were achieved, the influences are likely to be situationally 

dependent and so would not be generalisable to all contexts in which working equids are 

found.  

For all of the studies that used welfare assessments (Articles II, III and IIII), follow up data of 

animals from all locations across different seasons would be valuable.  For animals involved 

in physical work that is especially strenuous in one season, such as the ploughing season in 

agriculture, welfare state may alter considerably during this time (Burn et al., 2010b). Body 

condition is likely to decrease and the presence of wounds may increase (Swann, 2006). The 

presence of wounds from previous working seasons are likely to be captured by the welfare 

assessment tool as presence of scars and noted as being work-related however body 

condition score is based purely on the animal’s condition at that point in time and so 

provides a snapshot measurement which may not be representative of welfare year-round. 

This is also true of areas where there is a pronounced wet and dry season. The availability of 

feed is likely to reduce considerably during the dry season and the wet season has been 

linked with the development of welfare problems including skin lesions, gait abnormalities 

and increased parasite burdens (Burn et al., 2010b; Labruna et al., 2001; Tesfaye and 

Curran, 2005; Yoseph et al., 2005). Follow up data would provide the ability to calculate an 

animal’s average welfare state for the year, giving a more representative and accurate 

assessment.  

Article III The Relationship Between Owner Attitude and Working Equid Welfare Across 

Cultures: This research demonstrated relationships between equid welfare state and owner 

attitudes, specifically belief in equid emotions and pain. Within the parameters of the 

current study, it was impossible to discern whether reduction of cognitive dissonance or a 

genuine lack of knowledge about animal sentience is affecting owner beliefs. Both are 

plausible hypotheses, although the utility of sentience-based owner education would 

potentially be a more effective future strategy if a lack of knowledge was the primary barrier 

to behaviour change. This scenario illustrates the utility of an approach such as the COM-B 

method (Michie et al., 2011) which aims to identify the relevant barriers to potential 

behaviour change in order to choose a suitable initiative to implement. If a lack of 



168 
 

knowledge regarding animal sentience were a contributing factor, this highlights a potential 

avenue for welfare improvement initiatives to target. Other studies also suggest that the 

perception of animal pain, animal emotions and empathy towards animals are related to 

better levels of animal welfare across different species (Cornish et al., 2018; Edgar and 

Mullan, 2011; Paul and Podberscek, 2000) and that educational strategies aimed at fostering 

empathy development should be included in welfare programming (Luna et al., 2018). 

Although promising, working equids are utilised globally in a wide variety of countries and 

cultures, and culture is a factor that impacts attitudes towards animals (Myers and Russell, 

2003; Serpell, 1986). The current study included comparison between only European 

(Spanish and Portuguese) and Latin American (Mexican) participants. Spanish and Mexican 

cultures are separate and unique, differing notably on Hofstede’s six dimensions of culture 

(Hofstede, 2001), particularly on the dimensions of masculinity, long-term orientation and 

indulgence. Cross-cultural emotions studies have also demonstrated significant differences 

between Spanish and Mexican emotional expression (van Zyl and Meiselman, 2015). 

However, despite these differences, and being situated on different continents, there are 

shared historical influences between Spanish and Mexican cultures. The countries share 

some social similarities, a predominant language and religion, stemming from Spain’s 

colonisation of Mexico in the 1500s (Pimenta, 2010). Other countries in which working 

equids are found are likely to differ more widely in their culturally related perspectives. 

Therefore, further research that incorporates more cultures and areas of the world (ideally 

Africa and Asia) would be valuable. This will be necessary to determine whether the same 

relationships between levels of welfare and owner attitudes are seen in other cultures with 

different religious, political and ideological roots. This work would help determine the 

potential applicability of influencing owner attitudes as an avenue for welfare improvement 

across all areas in which equid welfare NGOs work. 

The results demonstrated that the prevalence of lameness was significantly higher in equids 

whose owners believed that their equid could not feel pain compared to those owners who 

thought they could. One potential limitation of this finding is based on the type of welfare 

indicator collected. Lameness for the welfare assessment was evaluated based upon three 

broad categories: no lameness, lame but still moving and severely lame (unable to walk or 

lying, unable to stand). The use of these categories was decided in the design of the welfare 

assessment in order to make the process as quick as practically possible for owners who 

were taking time out of their working day to participate and potentially losing earnings by 

doing so. The speed of assessment realistically needs to be a consideration and other 

welfare assessments for working animals have listed the speed of assessment as an 

advantage (Leeb et al., 2003). However there is always a difficult balance to be struck 

between speed of assessment and the detail of information gathered. A more in-depth 

veterinary examination of lameness in the study animals would have been beneficial. 

Veterinary examination of the legs and hooves may have been able to diagnose the exact 

welfare issue experienced by the animal, allowing more detailed analysis, recording and 
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potential identification of the cause of the lameness observed. This limitation applies to all 

studies that used welfare assessments (Articles II, III and IV). Although this categorisation of 

lameness as a welfare indicator lacks detail, the subjectivity of these categories between 

assessors was avoided as one researcher (who was interrater tested prior to data collection) 

carried out all welfare assessments for the studies included in this thesis.   

Article IV Evaluation of long-term welfare initiatives on working equid welfare and social 

transmission of knowledge in Mexico: Results demonstrated that equid welfare was 

consistently better in high intervention areas (those areas that had received both veterinary 

clinic and educational initiatives) in comparison to control areas and areas where only 

veterinary clinics had been run. This suggests that a combination approach may be the most 

effective at creating long-term welfare change within communities and this idea is 

supported in other research (Hernandez-Gil et al., 2014; Shah et al., 2014). However, the 

study would have benefitted from a fourth community sample where only an educational 

approach was implemented. This would have allowed for the influence of the educational 

component to be compared separately in order to determine if the combination of 

approaches or a purely educational approach has the most impact on welfare. If the study 

were to be expanded, it would also be valuable to include communities where a wider range 

of initiatives had been implemented and over a more varied timeline. NGOs utilise a variety 

of different types of welfare initiative (Curran et al., 2005; Mohite et al., 2019; Reix et al., 

2014; Whay et al., 2015) and debates exist regarding the efficacy and long-term 

sustainability of these different approaches (Rogers, 2010; Upjohn et al., 2014). The 

advantages and limitations of these are explored in more depth in Article V. However, the 

types of approach used in this study were limited to veterinary clinics and an educational 

initiative on either handling or farriery. With equid focussed NGOs diversifying their 

programming it would be beneficial to have studies that evaluate the impact of as many of 

these types of initiative as possible, in order to guide effective programming decisions in 

different contexts. Similarly, concerns also exist that the welfare improvements seen 

immediately after implementation are not sustained after an initiative ends. With an 

increasing focus on the long-term sustainability of NGO initiatives (Ceptureanu et al., 2018; 

Scheirer, 2005; Wabwoba and Wakhungu, 2013), follow up evaluations of welfare after a 

longer timescale would have been valuable. The initiatives evaluated in this study were 

relatively recent (with initiatives taking place within five years of data collection for all 

except one community). The inclusion of communities where the same type of initiative had 

been implemented but where different periods of time had elapsed between the initiative 

and evaluation would have allowed exploration of whether welfare levels were sustained.  

Results identified differences in the level of social knowledge transfer seen between high, 

low and no intervention groups. The potential for community-based transmission of 

knowledge to act as an avenue to welfare improvement was highlighted, however it was 

acknowledged that this relies on a cohesive community structure to function effectively and 

the communities in which NGOs work are not always cohesive. Among other factors, 
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community cohesion and social problems have been identified as factors contributing to the 

failure of welfare initiatives despite the extensive application of resources (Pritchard et al., 

2018). Further research into the effect of community dynamics on the efficacy of welfare 

initiatives is needed. It may be that purely from a pragmatic point of view, the communities 

that NGOs choose to work in long-term are those with which they can establish good 

relationships, leading to systematic variation in the communities that receive sustained 

welfare support. Research into different ways of addressing welfare problems, particularly 

in those communities where social factors are a barrier, would be valuable.   

Article V “As soon as the funding stops…what will we have achieved?” Sustainability and 

Adaptability in NGO programming: A case study of Working Equid Welfare organisations: 

Although participants were recruited from a range of roles and countries all participants, 

except for one, spoke English during the interview. The lack of participants undertaking the 

interview in their own language could reflect a selection bias, with non-English-speaking 

field staff underrepresented. The total number of participants interviewed was 32; as 

qualitative data provides contextual information in a high level of detail from the 

perspective of the participant (Hammersley, 2012), the sample size was sufficient. However 

fewer staff from small, national NGOs took part in comparison to international NGOs and 

the two types of organisation can face different types of challenges with regards to funding, 

programming and staff capacity. A larger number of participants from smaller NGOs would 

have helped to further explore these differences.   

This final paragraph lists areas for future research that are not related to the limitations of 

the studies carried out in this thesis, but have been highlighted through discussion with 

others working in the field (particularly NGO staff).  These research needs are by no means 

an exhaustive list but have been identified as useful to the wider working equid sector: 1. 

Studies demonstrating the socio-economic impact of equids to livelihoods, specifically those 

quantifying equid value to the GDP of a country and research aiming to quantify the 

productivity increases and subsequent livelihood benefits of improving working equid 

welfare. Vice versa studies that demonstrate a direct link between improving or diversifying 

the livelihoods of equid owners and improvement in the welfare of their equids. 2. Research 

that calculates acceptable or welfare friendly guidelines regarding the amount of weight 

that the different equid species should be carrying or pulling in different conditions. 3.  

Research into the treatment of equid diseases, especially those that present major threats 

to equid populations in LMICs and zoonoses. 4. Studies addressing of the relative lack of 

knowledge regarding the physiology of donkeys and mules in comparison to horses. Recent 

research has demonstrated that there are clear physiological and behavioural differences 

between the equid species (Burden and Thiemann, 2015a; McLean et al., 2019, 2016) but 

there is still some relatively basic information lacking for donkeys and mules, for example 

validating physiological measures of heat stress and establishing the thermal neutral zone of 

healthy donkeys and mules. 5. Recently, there has been a significant acceleration of the 

donkey skin trade: the slaughter of donkeys for their hides in order to supply the Asian 
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market with the luxury product ejiao, made from donkey derived gelatin, and used in beauty 

creams and as a traditional medicine. Research into the impact that the skin trade is having 

on working equid populations and the livelihoods and wellbeing of the people that rely on 

them is necessary. 6. With the impacts of climate change becoming increasingly more 

apparent (and disproportionately affecting vulnerable communities such as those reliant on 

agriculture and livestock keeping (IPCC, 2007; Thornton et al., 2007)), examination of the 

contributions of working equids to community disaster resilience and food security will 

become important avenues for future research.  

 

Recommendations resulting from the research 
The studies conducted were designed to be applied studies that would prove useful to 

stakeholders and practitioners working in the field of equid welfare. The results have 

highlighted multiple areas that welfare improvement programming could target. It is hoped 

that the information provided can aid in the development of effective strategies for the 

improvement of working equid welfare. I will discuss recommendations for stakeholders 

based upon the main findings from each study. 

Shelter provision  

The rates of protection use documented in Article I suggest that shelter provision confers a 

significant welfare advantage to both donkeys and mules in hot climates (Haddy et al., 

2019). The results also emphasise species-specific needs for shelter. In hot climates mules 

appeared to be more sensitive to changes in temperature, light levels and insect harassment 

suggesting that they may benefit most from shelter provision in hot, dry climates compared 

to donkeys. Other studies comparing both horses and donkeys with and without access to 

shade demonstrated that shaded animals had lower respiration rates, heart rates and 

temperatures in comparison to unshaded animals (Holcomb et al., 2013; Minka and Ayo, 

2007). Shelter provision is therefore likely to provide some mitigation against exposure-

related health problems including dehydration, heat stroke and associated complications 

(Dey et al., 2010; Pritchard et al., 2006; Sosa León, 1998). Where practically possible shelter 

provision should be encouraged, however constraints on both space and resources are 

acknowledged as common issues in the context of the areas in which working equid NGOs 

offer programming. In this case, if constructed shelter use is not possible, the use of natural 

features that provide shade such as trees, can offer an alternative as results showed that 

equids spent more time utilising outside protection than constructed shelters. Advising 

owners to incorporate rest time in naturally shaded areas into their equid management 

routine, especially during peak temperatures and light levels, could provide an avenue for 

welfare improvement without compromising productivity.       
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Covariance of factors influencing welfare 

When assessing equid welfare or trying to determine the drivers of welfare related issues, 

there should be an awareness that environmental and human factors often covary in their 

relationship with welfare. This covariance means that realistically influences cannot be 

separated; they form a dynamic system in which multiple influences impact upon each other 

and an awareness of both environmental and human social factors may be needed. In 

Article II, species, working role and equid sex were demonstrated to be significantly related 

to level of welfare (Haddy et al., 2021b). Working roles are determined by both the work 

available within an environment and also by cultural traditions regarding the species-specific 

traits and status afforded to different species and which roles they are suitable for. Location 

also had a significant relationship with welfare and is likely related to multiple factors (Burn 

et al., 2010b), the first being the environment and climatic conditions. The locations in study 

II comprised arid and tropical locations which both present different welfare challenges 

(Burn et al., 2010b; Sánchez-Casanova et al., 2014; Valdéz-cruz et al., 2013). The second 

important consideration are sociocultural factors such as local general management 

practices, traditions and social dynamics (or problems) which, as well as impacting welfare, 

are likely to impact on the success of welfare improvement initiatives. Although each 

situation and set of factors will be context specific, an understanding of the complexity of 

factors that together influence working equid welfare is vital for the success of future 

programming efforts. 

 

 

Owner Attitudes 

Initiatives based around influencing owner attitudes may offer a promising avenue for 

welfare improvement.  As it was demonstrated in Article III that owner beliefs in equid 

emotions and pain were related to equid welfare state, organisations could specifically 

target initiatives to address aspects of sentience. The inclusion of content that creates 

awareness in participants of animal sentience and their capability to suffer is often included 

in school level educational programming which has been incorporated by NGOs such as 

SPANA, IFAW and The Donkey Sanctuary in equid owning communities in Morocco, Mexico 

and Kenya (Aguirre and Orihuela, 2010; Albone et al., 2014; Ojwang, 2014). These programs 

aim to foster positive attitudes and empathy towards animals from an early age. As a result 

of studies demonstrating strong links between owner empathy and equid welfare, 

education programmes focussed on developing empathy in the owners and handlers of 

working equids has been recommended (Luna et al., 2018; Luna and Tadich, 2019). It has 

also been suggested that improving owner perception of equine pain may improve equid 

welfare (Luna et al., 2018). The content would need to be adapted in order to be context 

specific but could include topics such as interpreting equine body language and pain 
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symptoms, welfare-friendly handling practices and exercises that encourage perception 

from the point of view of the equid such as the exercise ‘If I was a donkey’ which addresses 

equids’ basic needs (Van Dijk et al., 2011). The content could be delivered as educational 

workshops or, in situations where constraints mean that this is not possible, integrated into 

other activities for example during conversations with owners at veterinary clinics.  

 

Community-based knowledge transmission 

The potential for community-based transmission of knowledge to act as a route for welfare 

improvement was highlighted in Article IV. Results indicated that there was a significant 

difference in whether participants asked for advice about their equid according to 

intervention level, with high intervention communities (where welfare levels were higher) 

asking for advice significantly more than expected and no intervention communities 

significantly less than expected (Haddy et al., 2021a). Those asked for advice were other 

community members such as neighbours, friends and family.  Specifically, people who had 

been on training courses were those identified by people in the local community as being 

good with equids and a source of knowledge if they had any equid related questions. This 

suggests that the practices learned by individuals who participated in NGO programming 

activities were being transferred on a wider scale within the community, resulting in 

improved standards of long-term welfare. 

It is recommended that, where possible, the social transfer of information is explored by 

NGOs and discussion of welfare practices and skills between community members is 

encouraged. The use of this mechanism to disseminate information within communities 

could also aid in reaching individuals who could not attend a training session but may have a 

key role in equid care (Demissie and Desalegn, 2014). The inclusion of key individuals that 

are particularly respected within a community to act as disseminators of information is a 

vital part of the success of this type of approach (Rodríguez Rodas and Perez, 2014). By 

virtue of the information then being transferred between accepted individuals within the 

community rather than ‘outsiders’, the social acceptance of new welfare-friendly 

management practices may be increased (Knight et al., 2003b). Efforts to identify and 

include these key influential individuals should be a priority and begin at the start of the 

process to introduce an initiative to a community. It is however acknowledged that this 

approach will not be suitable for all communities in which NGOs work as the social dynamics 

of the community play a crucial role. Cohesive communities are necessary for the effective 

transfer of information and so communities that are divided, widely spread or those with 

social issues may necessitate alternative approaches.   

 

Sustainable multi-approach initiatives 
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For sustainable welfare-improvement programming, combinations of approaches are 

recommended. Article IV demonstrated that better long-term welfare change was seen in 

areas that employed both practical veterinary and educational approaches compared to a 

purely veterinary treatment approach (Haddy et al., 2021a). Whilst veterinary clinics can 

address the immediate welfare needs of animals with health problems, approaches that 

impart knowledge to help owners make changes in their management and working 

practices may prevent future problems before they reach the stage of needing veterinary 

intervention and represent a long-term welfare improvement effort (Rogers, 2010). 

Employing multiple initiatives also emerged as a factor linked to the success of programming 

from discussions with NGO staff. Each of the welfare approaches examined in Article V had 

value and contributed to positive welfare outcomes in certain scenarios but each approach 

also had limitations. These limitations can be at least partly mitigated by the employment of 

complementary types of initiative and combined intervention strategies have been 

recommended to increase initiative efficacy (Shah et al., 2014).  

Employing a balance of both top-down and bottom-up approaches is recommended. Top-

down approaches enable higher up changes in policy and enforcement. These in turn 

support an environment where good welfare can be created and sustained through bottom-

up, on the ground programming, which addresses the current areas of welfare need and 

aids in strengthening local infrastructure. The importance of addressing human factors was 

highlighted through discussion of the need for key contacts within communities to support 

initiatives and increase community engagement, as well as the need to tailor initiatives to 

local circumstances in order for them to be effective. Combined programming efforts also 

reflect the complex linkages between welfare and contextual factors and allow initiatives to 

address multiple areas of need simultaneously.  

 

Conclusion 
Given the scale of the contribution of working equids to human wellbeing and livelihoods 

worldwide, and the evidence suggesting that the majority of animals suffer from 

compromised welfare, research into strategies to improve working equid welfare is urgently 

required. The aim of my research was to examine the factors influencing working equid 

welfare, providing applied studies that could be used to inform stakeholders such as NGOs 

and equid owners.  

The results demonstrate that both environmental and human influences can have a large 

impact upon equid welfare and that these relationships are often complex and interlinked. 

Working equids as a study species (working alongside humans in often extreme 

environments) highlight the often intricate relationships between animal welfare, human 

wellbeing and the environment. By utilising a holistic One Welfare framework to evaluate 

welfare, this research has revealed the extent to which consideration of the human and 
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environmental context within which working equids are found is vital for the success of 

initiatives aiming to improve welfare. 

Until recently, research in the sector focussed heavily on direct indicators of equid welfare 

which, whilst valuable, did not examine the influence of contextual factors. Part I of this 

thesis demonstrates the impact of environmental conditions on equid welfare, on both 

shelter seeking behaviour and the welfare of working animals in different climatic 

conditions. Part II focuses on the influence of humans on equid welfare, from owner 

attitudes to the importance of social learning regarding equid management practices. 

Human factors were assessed at multiple levels, through interviews with individual equid 

owners, gathering of evidence demonstrating the transmission of equid welfare information 

at a community level and at the NGO level through the lens of organisational analysis. 

Throughout the studies comprising this thesis multiple techniques have also been utilised to 

explore the different aspects of welfare and their relationships with contextual factors. 

Statistical modelling and analyses have allowed for the examination and exploration of 

quantifiable relationships whilst qualitative interview and content analysis techniques have 

added the detailed contextual information needed to understand the scenarios in which the 

research took place. The studies have also drawn on and combined theories and skills from 

multiple disciplines: animal behaviour, social science, veterinary medicine and human 

psychology. This multidisciplinary perspective has enabled a broader understanding of the 

influences involved in determining welfare and emphasises the need for increased 

collaboration between welfare related fields.  

The research therefore provides a valuable addition to the literature by demonstrating the 

importance of contextual factors to animal welfare. The results highlight the importance of 

considering both the environmental and human influences on working equid welfare and 

the results can be used to guide welfare programming and aid in the development of 

strategies for the improvement of working equid welfare.  
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Appendix 1: Supplementary Items 1-4 from Article II 

Supplementary Item 1.  

Questionnaire 

Supplementary Item 1: Questionnaire 

Name of the location 

Species 

Does the equid have a name? 

Name of the equid? 

Sex/gender? 

Age (approximately)? 

Select the primary role of the equid 

Seasonal use or continuous use throughout the year? 

Number of hours working per day (on average)? 

Number of working days per week (on average)? 

Does the equid get a rest break during the day? 

Access to water during working period (including resting time, if any)? 

Access to shade during resting time (inside the working period)? 

Please indicate the main diet of the equid 

How often does this equid have access to food? 

How many hours a day does the equid have access to forage? 

What happens when the equid is no longer required? 

What is the housing regime of the equid? 

Dimensions of the shelter? 

Is the equid stabled individually? 

Water access outside the working period? 

Is the environment clean and free from hazards? 

Is there a dry/comfortable lying or resting area? 
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Does the equid have regular exercise or is it turned out regularly? 

Does working with this equine contribute a source of income? 

Is this your main source of income? 

Do you have a permanent salaried job? 

Are you able to save? 

Gender 

Age 

Occupation 
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Supplementary Item 2. Behavioural Assessment Criteria 

Indicator Criteria 

General attitude of the equid at a distance. 

Assessor observes the equid from a distance of 

3-5 metres before approaching. 

1) At ease – Relaxed, calm and/or resting.  

2) Alert – Actively interested in surroundings. 

Responsive to environmental stimuli. Ears 

moving, eyes open, movement to keep 

away flies. 

3) Apathetic – depressed and withdrawn. Lack 

of response to surroundings, head lowered, 

eyes may be closed, lack of movement to 

keep away flies. 

4) Agitated – Aggressive and hyper-reactive to 

stimuli. 

 

Response to observer approach 

Assessor approaches the equid’s head at an 

angle of 20° (rather than directly in front of the 

equid). Assessor stops 30cm from the equids 

head and records reaction at the time of stopping. 

1) Friendly – head turns towards the assessor. 

2) Does not move – no reaction to assessor 

presence. 

3) Turns head away – moves head away from 

assessor. 

4) Turns whole body away -  moves entire 

body away from assessor 

5) Aggressive – flattens ears, attempts to bite 

or kick assessor. 

Response to walking down the side of the equid 

Assessor walks alongside the equid without 

touching it, from the head to the rear at a 

distance of 30cm from the equid. 

1) Positive – calm and stationary, ears rotate 

towards the assessor, maintains contact 

with assessor. 

2) Neutral – No reaction to the movement of 

the assessor. 

3) Negative – avoidance responses, ears 
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flattened, attempts to flee, trying to bite or 

kick assessor. 

Tail tuck  

Assessor records whether equid (donkeys and 

mules only) shows a tail tuck response. 

1) Absent – tail relaxed 

2) Present – clamps or tucks tail in 

hindquarters 

Head and neck position 

Assessor records the position of the equid’s head 

and neck. 

1) Head above withers 

2) Head level with withers 

3) Head lower than withers 

Ear position 

Assessor records the position of the equid’s ears.  

1) Both ears forwards 

2) Both ears facing sideways 

3) Both ears backwards but not flattened 

4) Both ears flattened towards neck 

5) Combination – ears in different directions 

Chin contact 

Assessor raises a cupped hand towards the 

equid’s chin and if contact is accepted, touches 

the chin. 

1) Accepts chin contact 

2) Avoids chin contact 

Movement of the equid’s tail 

Assessor records tail movement 

1) Hanging still 

2) Swishing 

Response to external stimuli 

If assessor had observed response to 

environmental stimuli during assessment this was 

recorded, if not assessor clapped hands above 

head and recorded the equid’s reaction. 

1) Response to stimuli present 

2) Response to stimuli absent 

Signs of fear and distress present 

Assessor recorded any other behavioural signs of 

distress or fear observed during the assessment. 

1) None 

2) Showing the whites of the eyes 

3) Unpredictable or sudden movements 

4) Sudden startle responses when standing 

quietly – rapidly lifting the head 

5) Aggressive behaviour – ears flattened, 
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attempts to bite and/or kick 

6) Trembling 

7) Head shyness – the equid avoids any 

contact with its head 

8) Complete withdrawal 

Behavioural signs of insect nuisance 

Assessor counts the number of behavioural signs 

of insect nuisance during one minute 

1) Number of behaviours observed – 

behaviours include head shaking, tail 

swishing, foot stamping & skin flickering. 

Point Count of flies 

Assessor takes a point count of flies on one side 

of the equid, immediately after the behavioural 

observation of insect nuisance. 

1) Point count of flies 
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Supplementary Item 3. Physical Assessment Criteria 

Indicator Criteria 

Harmful Practices 

Assessor examines the equid for signs of harmful 

practices that may affect welfare 

1) None 

2) Signs of hot brand 

3) Signs of firing 

4) Signs of limb tethering or hobbling 

5) Signs of amputations or mutilations 

including ears, tail and nostrils 

6) Signs of the use of live serreta (abrasive 

metallic pieces) or metallic chains in the 

noseband or chinstrap regions 

7) Other 

Body Condition Score 

Assessor examines the equid by observation and 

touch to assess body fat and condition. No half 

measures were included 

1) Very thin/Poor – ribs, spine and hips 

prominent, pelvis hollow 

2) Thin/Moderate – ribs, spine and hips visible, 

pelvis flat 

3) Ideal – spine just visible, pelvis slightly 

rounded  

4) Fat – spine not visible, pelvis rounded 

5) Very fat/Obese – neck convex, pelvis 

rounded, ‘gutter’ along spine. 

Indicators of the presence of endo or ecto-

parasites 

Assessor examines the equid’s skin and coat for 

signs of parasites. 

1) No indicators 

2) Signs of endo-parasites 

3) Signs of ectoparasites – flies 

4) Signs of ecto-parasites – midges 

5) Signs of ecto-parasites - lice 

6) Signs of ecto-parasites - ticks 

7) Signs of ecto-parasites - other 

Skin System alterations 1) No alterations 
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Assessor examines the equid’s skin for signs of 

alterations. 

2) Open wounds 

3) Scars 

4) Alopecia 

5) Sarcoids 

6) Swellings 

7) Other 

Lameness 

Assessor asks the owner to walk their equid a 

few paces and observes the equid’s movement. 

 

1) Severely lame – unable to walk or lying, 

unable to stand. 

2) Lame but still moving 

3) No lameness 

Other signs of illness 

Assessor notes other clinical signs of illness not 

previously recorded. 

 

1) Nasal discharge 

2) Eye discharge 

3) Signs of diarrhoea 

4) Unhealthy coat 

5) Significant discharge from penis or vulva 

6)  Abdominal pain 

7) Other 

General Health Status 

Taking into account observed health indicators 

assessor scores the general health of the equid. 

  

 

       1) Good  

       2) Fair 

       3) Poor 

Thermal Stress 

Assessor records any physical symptoms of 

thermal stress. 

1) No indicators 

2) Indicators of cold stress – high respiration, 

shivering, abnormally coloured mucous 

membranes. 

3) Indicators of heat stress – sweating, high 

respiration, open nostrils. 
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Supplementary Item 4: Figures 2.2 

Figure 2.2a. Boxplot showing the distribution of General Health Status Scores across Equid Sex.             

* ≤ 0.05, ** ≤ 0.01, *** ≤ 0.001. 

 

Figure 2.2b. Boxplot showing the distribution of Skin Alteration Scores across Categories of Equid 

Age. * ≤ 0.05, ** ≤ 0.01, *** ≤ 0.001. 
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Appendix 2: Semi Structured Interview Themes from Article V 
Semi Structured Interview Themes 

**** Before the interview can formerly begin, the PI will ask the interviewee to confirm they have 

read, understood and accept the PIS and consent form – this verbal consent will be recorded. We will 

remind participants that they are able to withdraw from the interview at anytime up until the point 

of anonymisation **** 

 

Themes: 

1) Brief Work Profile 

• Can you briefly describe your current role and how long you have worked within the 

organisation? 

 

2) Previous Experience of equid welfare initiatives  

• Have you utilised any of the different types of welfare intervention approaches on the pre-

interview list? 

 

• Can you talk me through the approaches you have experience of using and under what 

circumstances you have used them? 

 

• Which have been the most (and least) successful? 

 

• In your opinion what are the potential reasons for/conditions that have resulted in this 

success or lack of it? (These could potentially be structural within the organisation, 

environmental, determined by the most prevalent types of welfare problems, financial, due 

to the social dynamics of the target community, or other factors) 

 

• Do you think that variations in culture and owner attitudes could result in interventions that 

are successful in one part of the world being unsuccessful in another? 

 

3) Approaches within the participant’s current organisation 

 

• What are the most commonly used approaches within the organisation? 

 

• Do you think that the welfare approaches chosen by the organisation’s managers are always 

able to be practically implemented? 

 

• Within the time you have worked for the organisation, have you seen changes in the types 

of initiatives engaged in by the organisation and in your opinion are these changes for the 

better or not?  

 

• Why do you think these changes have been made? 
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• Do you think that the approaches currently used in the organisation would be those that 

would be employed if you were given an unlimited budget to run welfare initiatives?  

 

• If you were in charge of the organisation, what initiatives would you focus your resources on 

and why? 
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Appendix 3: Article VI – Documenting the welfare and role of 

working equids in rural communities of Portugal and Spain. 

Article 

Documenting the welfare and role of working equids 

in rural communities of Portugal and Spain. 

Emily Haddy 1*†, Joao B. Rodrigues 2†, Zoe Raw 3, Faith Burden 4 and Leanne Proops 5 

1  Centre for Comparative and Evolutionary Psychology, Department of Psychology, University of Portsmouth, 

Portsmouth PO1 2DY, UK; emily.haddy@port.ac.uk 
2  The Donkey Sanctuary, Sidmouth, Devon, EX10 0NU, UK; joao.rodrigues@thedonkeysanctuary.org.uk  
3  The Donkey Sanctuary, Sidmouth, Devon, EX10 0NU, UK; zoe.raw@thedonkeysanctuary.org.uk 

4  The Donkey Sanctuary, Sidmouth, Devon, EX10 0NU, UK; faith.burden@thedonkeysanctuary.org.uk 
5  Centre for Comparative and Evolutionary Psychology, Department of Psychology, University of Portsmouth, 

Portsmouth PO1 2DY, UK; leanne.proops@port.ac.uk 

* Correspondence: emily.haddy@port.ac.uk  

† Joint first authorship 

 

Simple Summary: Understanding the social and cultural context of the role that working animals 

fulfil is crucial in improving their welfare. This study aimed to provide insight into the welfare 

status and traditional use of working equids in rural Western European communities using a new 

protocol for assessing working equid welfare, designed to provide a broad, holistic view of the 

welfare of working equids and the context in which they are found. Other questions on the topics of 

equid management practices, social transmission of expertise, environmental stressors and 

traditions, alongside physical and behavioural welfare assessments were also included to explore 

the impact of these wide-ranging factors on an understudied population of working equids. A total 

of 60 working equid owners from rural communities in Portugal and Spain participated. Many 

owners stated that the help donkeys provided was invaluable, and donkeys were considered to be 

important for both farming and daily life. However participants also recognised that the traditional 

agricultural way of life was dying out. Questions investigating the social transfer of information 

within the villages were effective in finding local sources of equid knowledge. Overall, welfare was 

deemed fair and the protocol enabled identification of the most prevalent welfare problems within 

the communities studied. The findings suggest that the new protocol is feasible, providing insights 

into the traditional practices, community structure and beliefs of equid owners. Increasing 

understanding of the cultural context, social structure and attitudes within a community may, in 

future, help to make equid welfare initiatives more effective. 

Abstract: Recently the need for a more holistic approach to welfare assessment has been highlighted. 

This is particularly pertinent in the case of working equids who provide vital support for human 

livelihoods, often in low to middle income countries, yet suffer from globally low standards of 

welfare. This study aimed to provide insight into the welfare status and traditional use of working 

equids in rural Western European communities using the new EARS welfare tool, designed to 

provide a broad view of the welfare of working equids and the context in which they are found. 

Other questions on the topics of equid management practices, social transmission of expertise, 

environmental stressors and traditions, alongside physical and behavioural welfare assessments 

were also included to explore the impact of these wide-ranging factors on an understudied 

population of working equids. The protocol was trialed on 60 working equid owners from 

communities in Portugal and Spain where, despite the decline in traditional agricultural practices 

mailto:emily.haddy@port.ac.uk
mailto:joao.rodrigues@thedonkeysanctuary.org.uk
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and livestock keeping, donkeys and mules remain working animals. Many owners stated that the 

help donkeys provided was invaluable, and donkeys were considered to be important for both 

farming and daily life. However participants also recognised that the traditional agricultural way of 

life was dying out, providing insights into the traditional practices, community structure and beliefs 

of equid owners. Questions investigating the social networks and social transfer of information 

within the villages were effective in finding local sources of equid knowledge. Overall, welfare was 

deemed fair and the protocol enabled identification of the most prevalent welfare problems within 

the communities studied, in this case, obesity and the use of harmful practices. The findings suggest 

that the new protocol is feasible, and details how contextual factors may influence equid welfare. 

Increasing understanding of the cultural context, social structure and attitudes within a community, 

alongside more traditional investigations of working practices and animal management, may, in 

future, help to make equid welfare initiatives more effective. 

Keywords: Animal Welfare, Donkey; EARS Tool, Equid Welfare; Equus asinus; Mule, Welfare 

Assessment, Working Equid   

 

1. Introduction 

Animal welfare is a multifaceted concept [1] influenced by a variety of factors. As a consequence its 

assessment is a complex process that, in order to be successful, must take these factors into account 

[2]. However, in the past, focus on biological functioning in welfare evaluations, while neglecting 

animals’ emotional state or consciousness, was commonly seen [3]. The questionnaires accompanying 

traditional working animal welfare assessments have also typically focused on identifying working 

and management practices, rather than exploring the social and cultural context in which the animal 

is found [4]. 

Resulting from the need for a more holistic approach to welfare, a recent consultation took place to 

define a One Welfare conceptual framework. Born from, and partially overlapping, the One Health 

Initiative, One Welfare places emphasis on the interconnectedness of animal welfare, human 

wellbeing and the environment [5]. It serves as a platform for interdisciplinary collaboration to 

improve both human and animal welfare on an international scale. One Welfare’s holistic approach 

considers scientific, ethical, economic, religious and cultural issues within its framework [6]. For 

working animals worldwide, understanding the social and cultural context of the role that they fulfil 

is key to improving their welfare. This is especially pertinent in the case of working equids (donkeys, 

horses and mules), which are often overlooked in higher level policy and agricultural interventions 

[7]. Over 100 million working equids provide vital support for human livelihoods in the developing 

world [8]. They are relied on for everyday activities, providing access to healthcare, education and 

basic necessities in some of the most marginalised communities worldwide [7]. In some cases 

working equids are people’s only source of income. Despite the fact that they are often people’s most 

important asset, welfare standards globally are low. Common welfare problems include insect 

exposure, poor body condition, lameness, trauma and dehydration [9]. 

Traditionally methods of equid welfare assessment have focussed on physical welfare markers and 

only more recently incorporated behavioural indicators of welfare [10]. Physical markers such as the 

presence of wounds and lameness are visible manifestations of poor welfare and are widely used as a 

metric in equid welfare studies [11–13]. Body condition scoring is also considered to be an effective 

welfare metric and is a commonly utilised tool [9,14,15]. For example, studies have successfully 

demonstrated links between behavioural markers and welfare problems: apathy in equids is 

associated with the presence of skin lesions, heat stress, poor body condition and chronic pain [11,16] 

leading to the recommendation that communities with large numbers of apathetic animals should be 

considered high priority areas for welfare interventions [11]. Although initial concerns were raised 
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regarding the subjectivity of behavioural markers of welfare, it has been shown that measures are 

consistent and robust [17,18]. Despite these studies, there remains a lack of research into the 

development of holistic assessments that incorporate social science and human wellbeing, factors that 

are inextricably tied to animal welfare.  

Insights provided by local perspectives have been highlighted as crucial in the success of 

international development projects (that rely on how well social factors such as cultural norms, ethnic 

variation and economic pressures are addressed) [19]. As such, qualitative methods are increasingly 

being employed as a tool in the field of international development to gather authentic contextual data. 

Understanding social networks of information is also crucial in ensuring the success of community 

participation programmes [20]. Research carried out on the implementation of equid welfare 

initiatives has highlighted the importance of community engagement and participation in order for 

the initiative to be successful [21]. Equid management and welfare practices are socially transferred 

information with owners learning from a wide range of sources. Community structure can affect how 

this information is transferred, with particular individuals influential in the potential acceptance of 

new practices [22,23]. However most research carried out on working equids has focussed on direct 

indicators of equid welfare and working practices. As such the social transfer of this information is an 

area that has, to date, received relatively little research attention. Some studies have investigated the 

most effective methods of transferring welfare information in an educational capacity [23], however 

there have been no investigations into the social networks that carry information regarding welfare 

practices within communities. Taking into account the social transfer of information within 

communities has the potential to make initiatives to improve equid welfare more effective.  

Assessments of working equine welfare must therefore consider the cultural context and the nature of 

the communities in which they are undertaken. Typically, studies of working equids are conducted in 

communities within low- to middle-income countries, and animals working in high-income countries, 

such as those found in Western Europe, are rarely considered. In the past century, the role of equids 

in Europe has changed hugely. Sports now represent the main economic purpose of equids in Europe, 

with the equine sector estimated to be worth 100 billion euros a year to the European economy [24]. 

Previous reliance on draught animals, including equids, for work has been replaced by motorisation 

and technological increases in many areas of the world [25]. However, rural communities using 

working equids still exist in many countries. In a report by World Horse Welfare and the Eurogroup 

for Animals [24], working equids were described as being used for agriculture including ploughing, 

working in the forestry industry, harnessing and transport of people and goods by cart as well as 

those in the leisure industry. Working equids remain especially useful in areas where geographic 

constraints restrict the use of machinery for agriculture such as mountainous or steep land with 

difficult access. The decrease in the number of people living in these marginal, hilly areas and hence 

the decrease in animals raised, was highlighted by Miraglia et al. [26] as having negative 

environmental impacts for the area including soil erosion, desertification and forest fires. The welfare 

pressures facing the working equids of Europe are different from those identified for working equids 

in tropical developing countries, including environmental pressures and subsequent health issues 

such as skin problems [9,27]. As such, welfare assessments need to be able to account for the broad 

range of circumstances that equids encounter in their working lives.   

The aims of this study are twofold, firstly, to gain information on the types of welfare problems faced 

by working equids in Spain and Portugal, providing insights in to the traditional way of life for these 

understudied European communities. Secondly, to test the feasibility of using the new EARS tool and 

structured interviews with working equid owners alongside assessment by researchers in these 

communities to incorporate the topics of the social transfer of knowledge and traditional practices 

alongside more standard measures of equid welfare. 
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2. Materials and Methods  

2.1 Structured Interview and Assessment of the Animal 

Data collection consisted of two parts, a welfare assessment of the animal, undertaken by the two first 

authors EH & JBR (an equid veterinarian), and a structured interview with the equid owner. The 

welfare assessment protocol was taken from the new Equid Assessment Research and Scoping 

(EARS) tool developed by The Donkey Sanctuary (for more details see [28]). This is the first welfare 

assessment tool developed for donkeys, horses and mules and is designed to allow the standardised 

collection of data across the diverse contexts in which equids are found. The EARS tool is organised 

according to 19 welfare indicators, or subsections, that have previously been identified and 

recognised as having a substantial influence on welfare, such as housing, working conditions, end of 

life, transport and health status. The full tool includes around 300 questions, the vast majority of them 

accompanied by a predefined list of optional answers, providing an extended series of questions 

designed to measure equid welfare in any context. The EARS tool allows the development of specific 

protocols for particular contexts, and can be created according to the conditions in which the equid is 

kept, the research or management question or the specific aims of the assessment. For example, the 

subset of questions relating to working conditions and housing are not relevant when assessing a 

feral population. For this specific study the subsections relating to body condition, skin system, 

musculoskeletal system, behaviour, and health status were used for the welfare assessment of the 

animals.  

 

The structured interview comprised of two different sets of questions. The first set was taken from the 

EARS tool and consisted of mainly quantitative questions focused on identifying key husbandry and 

working practices. A second set of qualitative and open-ended questions, used to gather data on the 

social transfer of welfare knowledge regarding equid welfare practices and the impact of 

environmental challenge in working equids, was developed specifically for the purpose of this study. 

The relevant questions in the subsections relating to demographic data, housing and working 

conditions were included in the structured interview. The subsection on housing contained 

assessment of the appropriateness of the housing, the cleanliness of the bedding and access to water 

and was completed by the researchers (and omitted if the housing could not be viewed), all other 

questions were answered by the owner. The suitability of the housing was determined according to 

established UK government guidelines [29]. The second set of questions developed specifically for 

this study included questions on the topics of shelter, insect harassment, the social transfer of welfare 

knowledge and livelihood factors. Prior to field-testing, the questions were reviewed by a panel of 

experts from The Donkey Sanctuary and the University of Portsmouth. The panel’s experience 

included field research in the intended pilot countries and experience of questionnaire production 

including production of the initial EARS tool. As a result, a number of amendments were completed 

before field-testing began, these included re-wording a number of questions and adding the ability to 

choose multiple answers to some questions. See Supplementary Materials for a full list of the 

indicators used in the assessment of the animal. 

2.2 Study Population  

The participants interviewed were from rural villages, situated in the border region between 

Northeast of Portugal and the Zamora Province in Spain, with data collected on both sides of the 

border. Participants were selected from key villages where it is known that working equids are used. 

Participants were selected on the basis of them owning and using working equids at the time of this 

study, and their willingness to participate in the study. In the majority of cases (85%), interviews and 

examinations took place at the location where the equid was kept. This allowed evaluation of the 

condition of the equid’s housing. In a small number of cases participants brought their animals to a 
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central location such as the village square and interviews and examinations took place at this location. 

In these cases (15%) it was not possible to view the equid’s housing arrangements. 

A total of 60 equid owners participated in the study, (women = 28, men = 32) with ages ranging 

between 47 and 91 years old (mean 71.3, SD = 9.5 years). Of the participants interviewed, 95% (n = 57) 

were farmers involved in small scale agriculture. Equids were used for ploughing land, sowing and 

harvesting of potatoes. Many of the participants were subsistence farmers, with the vegetables grown 

feeding them throughout the year. Some participants owned vineyards or grew olives for olive oil 

production as a main source of income; others farmed cattle as their main income source and used the 

equids to work with the cattle. Equids were ridden by owners to and from the location where the 

cattle were kept, used for transporting food for the cattle and for leaving with the cattle whilst they 

are grazing. Direct quotes referred to (presented as P followed by the participant number) result from 

owner discussion generated by any question during the interview. Many participants reported the 

reason for initially owning equids to be either working with cattle or to use equids as a replacement 

working animal when they sold their cattle (P42: “…when we sold the cows we changed and kept 

donkeys instead.”). Participants owning the traditional Mirandese and Zamorano-Leones breeds also 

received a European Union farming subsidy for maintaining native breeds [30]. Many owners 

mentioned this grant, some as a main reason for owning their donkeys, and some also bred foals for 

sale (P7: “Lots of people only have donkeys now because of the European subsidies”. 

2.3 Subject Animals 

A total of 57 donkeys (females = 52, stallions = 1, geldings = 4) and three mules (females = 1, geldings = 

2) were assessed (these subject animals are latterly referred to collectively as working equids although 

no horses are present in the sample). The primary role of the equids assessed were as follows: 56.7% 

(n = 34) agroforestry, 21.7% (n =13) breeding, 13.3% (n = 8) private riding, 5% (n = 3) transport of 

goods by cart, 3.3% (n = 2) pet. The average age of the equids assessed was 11.3 years (min = 3, max = 

30, SD = 6.3 years). 

2.4 Procedure 

Working equid owners were interviewed by EH and JBR (who is a fluent native speaker). The study 

was explained to potential participants and informed consent was obtained, verbally rather than in 

writing due to the participants’ level of literacy. For owners who had multiple equids, one equid per 

owner was selected at random to take part in the assessment. The owner was first asked to hold their 

equid while a short behavioural and physical welfare assessment was carried out (see Supplementary 

Material 1 and 2). The welfare metrics chosen were designed to take under 5 minutes to complete [31], 

making the examinations more practically feasible. Welfare markers included reaction to observer 

approach, signs of harmful practices, body condition score (on a 5 point scale, with 3 being ideal), 

presence of ectoparasites, skin alterations and lameness. Cumulative analysis of all of these 

parameters resulted in a general health status rating of good, fair or poor. Additional information 

regarding the suitability of housing was added by the researchers. Subsequently owners were 

verbally asked a series of structured interview questions which covered topics including their 

working and welfare practices, the social transmission of knowledge regarding equid handling and 

welfare, protection from the elements and livelihood factors. Interviews lasted on average between 15 

and 30 minutes and were audio-recorded (with consent) for verification and subsequent transcription 

of qualitative data. Quantitative data were collected using a Samsung Galaxy tablet with Open Data 

Kit (ODK) Collect, a free, open-source application for Andriod devices, used by The Donkey 

Sanctuary for questionnaire design [32]. The research was approved by the University of 

Southampton’s Ethics Committee (ID: 31814) and adhered to the EU Directive 2019/63/EU for animal 

experiments and the Association of Animal Behaviour guidelines for the treatment of animals. All 

owners gave informed consent for both their participation and their animal’s inclusion in the study. 
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2.5 Data analysis 

Responses to open ended questions were transcribed and content analysis used to identify common 

themes and consensus relating to practices and management of equids. These included contextual or 

cultural factors that may influence welfare, with the coding categories derived from the data [33]. Chi-

square tests (3x2 and 2x2) were used to test for differences in relevant welfare markers based on the 

owner’s perspectives and welfare practices. Owner practices tested as independent variables 

included: use of practices against insects and use of harmful practices. For analysis of reaction to 

observer approach, the categories ‘moved head away from assessor’, ‘moved whole body away from 

assessor’ and ‘showed aggressive behaviour’ were grouped together as negative reactions; these were 

analysed against the positive reaction ‘friendly approach’ and the neutral reaction ‘did not move’. 

Analyses were performed using SPSS version 24.0 [34].   

3. Results 

3.1 Quantitative Results 

3.1.1 Welfare Assessment 

Physical Assessment. Signs of harmful practices were observed in 60% (n = 36) of equids, 55% (n = 33) 

showed signs of limb tethering or hobbling and 6.6% (n = 4) showed signs of the use of serreta or 

similar (abrasive metallic pieces used in the nose band or chin strap regions). Skin system alterations 

were observed in 80% (n = 48) of equids assessed: 51.8% (n = 31) had scars, 33.5% (n = 20) of equids 

had open wounds (mainly due to cutaneous habronemiasis and superficial injuries most often located 

on the legs), 31.7% (n = 19) had alopecia and 5% (n = 3) had swellings. In the body condition score 

assessment (scored on a 1-5 scale) 8.3% (n = 5) were (2) thin/moderate, 28.3% (n = 17) were (3) ideal, 

35% (n = 21) were (4) fat and 28.3% (n = 17) were (5) very fat/obese (mean body condition score = 3.8 ± 

0.9). Signs of illness recorded included presence of eye discharge 50% (n = 30), nasal discharge 8.5% (n 

= 5), unhealthy coat 5% (n = 3), signs of diarrhoea 3.3% (n = 2), quidding 1.7% (n = 1) and a clouded 

eye 1.7% (n = 1). Signs of heat stress were observed in 3.3% (n = 2) of equids and 87% n = 54 showed 

indicators of the presence of endo/ectoparasites. Of the equids assessed, 23.3% (n = 14) were lame, 

with three animals unable to be assessed for lameness due to situational constraints. The incidence of 

lameness was higher when owners used harmful practices in comparison to those who did not, ꭓ2 = (1, 

N = 57) = 3.26, p = 0.07. Of the equids assessed, the general health status (cumulatively scored based 

on the welfare parameters assessed) was deemed to be good in 26.7% (n = 16) of animals, fair in 65% 

(n = 39) of animals and poor in 8.3% (n = 5) of animals. 

Behavioural Assessment.  At a distance the general attitude of 88% (n = 53) of equids was alert and 

11.7% (n = 7) was relaxed. The number of behavioural signs of insect nuisance in 1 minute ranged 

from 0 to 74 (mean 11.4 ± 14.7). In response to the assessor’s approach, 53.3% (n = 32) of equids 

showed a friendly approach, 30% (n = 18) did not move, 13.3% (n = 8) moved their head away from 

the assessor, 1.7% (n = 1) moved their whole body away from the assessor and 1.7% (n = 1) showed 

aggressive behaviour. Chin contact was accepted in 85% (n = 51) of cases, with 15% (n = 9) avoiding 

chin contact. In response to the assessor walking down the side of the equid, 46.7% (n = 28) showed a 

positive reaction, 48.3% (n = 29) a neutral reaction and 5% (n = 3) a negative reaction. Tail tuck 

behaviour was displayed in 5% (n = 3) of cases and other signs of fear and distress in 3.3% (n = 2) of 

cases. There was no significant difference in equid reaction to observer approach between those 

whose owner used harmful practices and those whose owner did not, ꭓ2 = (2, N = 60) = 1.17, p = 0.56. 

Owner behaviour in relation to the equid was recorded at the beginning of the interview process 

when the owner was in direct contact with the equid. All owners were scored as relaxed and 

confident.  
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3.1.2 Management Practices 

The majority of equids (87%, (n = 54)) worked less than 5 days a week and 81% (n = 49) worked for 3 

hours or less per day. Access to shelter after the working period was provided for 81.7% (n = 49) of 

equids assessed and 13.3% (n = 8) had access to natural shade. In 44% (n = 27) of cases the dimensions 

of the stable or shelter provided for the equid were not satisfactory [29] and in 75% (n = 45) of cases 

access to water was limited. In 8% (n = 5) of cases, no bedding material was provided, in 23% (n = 14) 

of cases bedding was insufficient and in 58% (n = 36) of cases bedding was dirty. Pasture and hay 

were the main dietary components with only 5% (n = 3) of equids not fed pasture and 13.3% (n = 8) 

not fed hay. Owners stated that during this season their animals could graze freely all day and night 

in 80% (n = 48) of cases, all night in 13.3% (n = 8) of cases, food was provided 2-3 times daily in 1.7% 

(n = 1) of cases and 1-2 times daily in 5% (n = 3) of cases. The majority of owners (63.3% (n = 38)) said 

that they did try to stop insects biting their equid. Of those owners who tried to stop insects biting 

their equid, 13 reported the use of a lotion or repellent, including chemical antiparasitic products. 

Avoiding areas of high insect density such as moving their equid into the stable at peak fly times was 

reported by five owners. The most common practice, reported by 16 owners, was the use of oil as a 

repellent (often applied with a chicken feather). Mainly this was olive oil, although two used burned 

oil from the tractor and one applied butter. There was no significant difference in the presence of 

ectoparasite indicators between equids whose owners used practices to stop insects biting them and 

those who did not, X2 = (1, N = 58) = 0.004, p = 0.95.  

3.1.3 Social Networks 

All owners were experienced with equids, 85% (n = 51) of owners stated that they had worked with 

equids for all of their working life with the other 15% (n = 9) having worked with equids for more 

than five years. Virtually all owners, 95% (n = 57) learned about their equid’s daily needs and 

handling from traditional family knowledge, 1.7% (n = 1) learned through an employer and 3.3% (n = 

2) taught themselves. Questions investigating the social networks and social transfer of information 

within the villages were effective in finding local sources of equid knowledge. The question, ‘Is there 

a particular person in your community who you think is good with equids?’ was successful in 

identifying key individuals within a village. These individuals were people that others would ask for 

advice on equid management, especially if problems were encountered with their own animals. These 

key individuals were perceived to be particularly good for two reasons: most frequently because they 

had a lot of experience with equids but also because they owned many animals. Within villages these 

data were triangulated because multiple participants confirmed the same key individual. Within one 

village the questions identified a key individual from the past, now deceased, with participants 

commenting that ‘now there is no-one to ask’ (P52). One participant revealed that her position within 

the social network of equid owners in the village was inherited (P51: “The fact that my father was the 

guy with the stallion that serviced all of the females, that was important and respected. I have kept 

that status because I am his daughter.”). In the case of one village, a local shop that sold medicines 

served as a point of advice; however within some villages there was no key individual identified by 

any members of the community (P29: “…everyone single person has an opinion on what you should 

do but in the end there is no-one I would ask.”). The information gathered provides an understanding 

of the context and drivers of social networks within communities and how these may vary from 

village to village. Given the high average participant age, and that fact that the vast majority of 

participants learnt their management practices from family or traditional knowledge, this indicates 

that equid management practices are unlikely to have changed in a long period of time. Almost all 

(91.7% (n = 55)) owners said that they liked working with equids, demonstrating the importance of 

the relationship between owners and their animals. 

3.2 Qualitative Results  
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The two main themes identified though qualitative analysis of the open questions were, the 

importance and utility of donkeys for people’s everyday life and the acknowledgement that their 

traditional way of life was coming to an end. These themes provide contextual background required 

in order to understand the prevailing influences upon equid welfare within the sample community. 

3.2.1 Utility to People 

Comments relating to the animals’ utility to people were expressed mainly in response to the 

questions ‘What is the primary role of the equid?’ and ‘What does your working equid mean to you? 

Motorisation is increasingly replacing traditional agricultural methods such as ploughing using 

animals. Tractors can more rapidly cover larger areas with less physical effort for farmers in 

comparison to labour intensive traditional methods. Many participants commented that they used to 

plough using cows but now use tractors for the majority of their work (P13: “Work was done with 

cows, then the tractor arrived, and donkeys stayed for the light work”). Some of the land used for 

growing vegetables was unsuitable for the tractor due to its steepness or small size, therefore equids 

were still used to plough these areas (P34: “There are things I cannot make with a tractor because they 

are too big.”). Cattle prominently featured when asking participants about the social status associated 

with owning equids, with many stating that previously it had been the cows that been associated 

with higher status, those who couldn’t work with cows worked with donkeys (P30: “I started because 

I didn’t have the chance to have cows so I had to work with donkeys.”). When asked which species of 

equid was most beneficial to own many replied that cows were better for working than any equid 

species (P32: “Those who say good things about donkeys have never ploughed with cows.”). 

However, despite the sale of the majority of other livestock, equids have remained an integral part of 

life within these communities, this is partially due to their versatility. Equids were used for a variety 

of roles including: riding (P30: “You have your car, for me this is my car!”), pulling goods in the cart 

including animal feeds, manure, vegetables, fire wood, vines and ploughing (P33: “We plough the 

pumpkins then we rest for 15 minutes in between. After we plough the potatoes”). A theme that 

appeared strongly in the qualitative analysis was the utility of equids to people and their reliance on 

this help. It was clear that equids were still considered to be important for both farming and daily life, 

to some indispensable (P54: “More than social status it is something necessary, especially in the old 

days for daily work, if you didn’t have a donkey you couldn’t do many things.”, P13: “…old people 

give them high value because they need them”). One participant did not know how they would work 

without the help of their equid (P46: “She helps a lot. If it was not for the animal what would I do?”) 

and those who could not afford access to other methods, carried out all farming work with equids 

(P48: “We don’t have a tractor so we do everything with the animals.”). Participants described their 

regular use of equids for “daily tasks” and “light work”. Women in particular seemed to value the 

help that equids provided, with one participant highlighting that her husband worked using 

machinery but that she worked with the equids (P35: “If my husband is going to collect the wood he 

goes with the tractor, but I go with the cart.”). 

Participants acknowledged their advanced age (P29: “She was very lively when she was young, it was 

difficult to put her to work. Now she is as old as me!”, P4: “I like working with donkeys but I’m 

getting old”) with many experiencing heath issues and limited mobility, however the calm nature of 

donkeys in comparison to other equids made it possible for older participants to handle and keep 

them. The Mirandese and Zamorano-Leones breeds in particular are known for their relaxed and 

friendly temperaments [35]. This was reflected in the comments made by participants (P42: “Cows 

were too much for me, donkeys are calmer.”,, P9: “I had a mule before and I preferred it but now that 

I’m older I have a donkey”). When participants were asked to describe the personality of their equid, 

the majority of answers given were positive, with 25 responses containing the word ‘good’ to describe 

the equid. ‘Calm’, ‘friendly’, and ‘docile’ were also common answers, mentioned 12, 10 and three 

times respectively. This is a reflection of the qualities that the Mirandese and Zamorano-Leones 

donkeys are renowned for, qualities that are particularly valued by the participants interviewed. 
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Other adjectives used included: ‘sweet’, ‘honest’, ‘intelligent’, ‘humble’, ‘strong’ and ‘brave’. The 

negative descriptions given primarily related to the equids not being docile. One participant stated 

that when the donkey was young she was lively and difficult to work. Another described their equid 

as ‘stubborn’ and others mentioned ‘not calm’ or ‘less calm than the old donkey’. Reducing their 

physical effort by working with donkeys allowed participants into their 80s and 90s to continue 

farming. One participant commented that their donkey gave them independence, meaning that they 

did not have to ask or depend on anyone else (P57: “Happiness of doing something that doesn't 

depend on anyone else”). This could be especially important to older people, in whom loss of 

independence is associated with depression and institutionalisation [36,37].  

3.2.2 Traditional Way of Life 

The recognition that the traditional way of life was soon coming to an end featured prominently 

throughout the qualitative analysis; the question ‘Within your society do you think owning an equid 

affects your status?’ often elicited discussion about the changes in farming and comparison between 

‘old times’ and the present. The majority of participants were elderly (mean 71.3 years, SD 9.5) and 

85% had worked with equids for their entire lives. However the number of traditional farmers has 

rapidly decreased over time with younger generations increasingly moving into urban areas and 

pursuing alternative careers [35]. Without people to take over the farming, a large amount of land is 

now abandoned with mixed forest increasing by 91% between 1990 and 2005, replacing fields 

previously farmed for cereals in the study area of Portugal [38]. Many participants commented on the 

younger generation’s lack of interest in and understanding of traditional agricultural life (P58: “For 

the older generation it is important but not for the young people, they don’t care.”). 

It was clear from the comments made by participants that over their lifetimes they had seen a large 

reduction in traditional farming and the number of animals kept in the villages (P20: “…only our 3 

and 1 more [donkey] left in a village that used to have over 100”). Due to the decline in traditional 

farming using equids, the status that was once attached to owning equids or cattle no longer remains 

(P6: “…old time was cows high status, donkey low, but now no one has cows and it doesn’t matter.”). 

Some participants commented that this status has now been transferred instead to the ownership of 

tractors (P3: “…donkeys don’t affect status now. Used to be cattle was high status and donkeys less 

but now it is tractors.”), however others now thought that, in light of the imminent extinction of the 

traditional lifestyle, it no longer mattered (P29: “Everything is going to end soon so social status is not 

really a concern!” , P56: “It doesn’t matter, it is history.”).   

4. Discussion 

Questions from this new welfare assessment protocol were received well by participants; there were 

no questions that elicited refusals to answer or adverse reactions and general perception of the 

interview process was positive. Interviews were pre-arranged and adapted to fit the routine of 

participants in order to minimise disruption to their daily lives. One participant who had not been 

contacted for interview heard about the data collection by word of mouth and volunteered to be 

interviewed. Field testing allowed the length of the interview to be established. The length of the 

assessment was felt to be an appropriate balance between detail of answers gained and speed of 

assessment. For owners taking time out of their working day to complete the interview, excessive 

length could result in reluctance to participate. The process lasted between 15 and 35 minutes in total. 

In general, owners seemed happy with length of time taken to complete the questions with only a 

couple of participants asking how much longer the process would take. It was found that a routine in 

which one person assessed the equid and the other recorded the answers was optimally efficient for 

the behavioural and physical assessments, although the process can be completed by one researcher 

alone. After the physical and behavioural assessments were completed it was not necessary to have 

the equid present for the remainder of the protocol. Owners frequently re-stabled the equids before 
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answering further questions; this prevented the need for the equid to be restrained for longer than 

necessary and proved easier for owners.    

The use of the welfare assessment section of the EARS Tool was successful in identifying differences 

in the physical and behavioural welfare indicators across equids observed and enabled us to identify 

key welfare issues. Weight was identified as one of the most prevalent welfare problems with over 

half of the equids assessed as overweight. This is unusual in a population of working equids, being 

more commonly seen in companion and pet equids [39,40], however most equids in the sample 

worked less than five days a week and for three hours or less per day. Therefore, weight problems 

could be largely due to the seasonal nature of agricultural work, leaving the equids without a high 

level of physical exercise for long periods of time despite still being fed on good quality forage. The 

forage observed in nearly all cases was home grown oat hay, high in energy as it is harvested when 

the grain is still soft and is not completely formed. Overweight equids are at higher risk of suffering 

from health conditions including laminitis and hyperlipemia [41] and as such present a welfare 

challenge.   

The use of harmful practices was also highlighted as a welfare issue, two types were recorded; 

hobbling/leg tethering and the use of serreta, with hobbling/leg tethering the most commonly 

observed harmful practice. The majority were hobbled or tethered whilst turned outside to prevent 

them from escaping due to a lack of effective field boundaries. One participant hobbled their donkeys 

in order to keep them close to the cows and two reported only hobbling their donkeys when they 

were in oestrus. Lameness in equids whose owners used harmful practices was higher in comparison 

to owners who did not. The hobbles observed during the study were metal chains, applied by the 

owners distal to the carpal/tarsal area of the animals. Hobbling can cause painful leg injuries 

including lesions, infections and swelling, especially in the pastern region where the chains are tied to 

the animal [42]. Damage and inflammation of soft tissue can lead to lameness and hobbling of 

working equids has been reported to cause complications leading to loss of working days [43]. No 

difference was found between reaction to observer approach in equids whose owners used harmful 

practices and those whose owners did not. This may be due to the low frequency of use of harmful 

practices - some owners reported only hobbling the equids temporarily or for a particular reason. 

Fearful or aggressive reactions to observer approach may also be associated more with general 

handling practices and interaction between owner and equid; it has been demonstrated that 

inappropriate handling can elicit fear of humans [44]. All owners appeared relaxed and confident 

with their animals.  

There was no statistically significant difference in indicators of ectoparasite presence between owners 

that tried to stop insects biting their equids and those who did not. This suggests that practices used 

may not be effective against the types of flies observed (which included flies from the genus Tabanus 

and Hippobosca). Motor oil has been shown to reduce the attraction of house flies to a honey solution 

[45] and olive oil has been demonstrated to be a feed repellent against the mosquito species C. 

quinquefasciatus [46], providing support for the traditional practices shown, however neither has been 

demonstrated to be an effective ectoparasite repellent in equids. Burned oil (as well as other caustic 

products) are often also used on open wounds which is problematic as it delays the healing process 

(J.B.R. personal communication). Antiparasitics are usually targeted at specific parasites such as 

worms and will have no effect on flies, although specific ectopic products are available for use against 

lice and flies. The data in this study did not distinguish between these two types of products.  

5. Conclusions 

For these communities in Spain and Portugal, the main welfare concerns were weight, the use of 

harmful practices and the presence of scars and superficial wounds. The qualitative results highlight 

the continued importance of these animals to a community where many are concerned that the 
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traditional way of life is ending and social networks of knowledge transfer are being broken. The 

results demonstrate that the EARS Tool is an effective way to identify prevalent welfare issues within 

a community, allowing for prioritisation in any future welfare initiatives. The inclusion of a wide 

range of open and closed questions that cover both management questions, welfare assessment, 

cultural practices and owner attitudes, allows for a more holistic appraisal, not just of the current 

welfare state of the working equids studied, but also the contextual background that is required in 

order to understand the prevailing influences upon equid welfare within the sample community. In 

future, the protocol could potentially provide a valuable insight into the social transfer of knowledge 

within working equid owning communities and will help to identify key individuals who are 

influential within traditional networks of social knowledge, making welfare programs more effective. 

The protocol could also inform understanding of the traditional practices, social structure and beliefs 

of the people within the community being studied.  
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