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ABSTRACT. Working equid populations are mainly present in low to middle-income countries, their work directly contributing to the 
lives of people reliant on their presence. Although assistance from working equids is important to support people and their communities 
in these regions, their welfare is often poor. This study aims to provide insight into the welfare status of mules distributing supplies in 
the Gorkha region of Nepal; a population of working equids which has been largely overlooked and under recorded. The welfare of 
mules was assessed via the Equid Assessment Research and Scoping (EARS) tool using a trained assessor; livelihood surveys gathered 
basic demographic and ownership information; and semi-structured interviews gained the perspectives of 26 key informants. Mule 
body condition was found to be ideal in many cases, but their management was in the majority of cases inappropriate; characterised 
by integumentary trauma from equipment use and inhumane handling, unsuitable dietary provision, and insufficient access to water. 
This difficult situation was compounded by inadequate access to suitably qualified, experienced veterinary professionals able to offer 
appropriate levels of support. Organisations aiming to improve welfare in these remote locations need a multifaceted approach where 
owners are facilitated and empowered to improve the welfare of their own equids; in addition, industry professionals are encouraged 
to improve training and provision within veterinary services. 

Keywords: working equids, equid welfare, EARS, veterinary services, welfare assessment, equid behaviour, diet, harnessing 
equipment.

INTRODUCTION

This prospective study will document the welfare 
of mules distributing supplies along the mountain trails 
of the Gorkha region of Nepal; an under recorded mule 
population and environment. Using a combination of 
qualitative and quantitative data collection the welfare 
issues around working mule management including diet, 
access to water, harness equipment, behaviour and owner 
access to veterinary services will be investigated. 

Throughout history, equids have been used for work 
alongside people. Though the industrial revolution overcame 
their usefulness in most higher income countries as 
mechanisation took over (Alves, 2018; Heinberg, 2006), 
their importance in low- to middle-income countries 
(LMIC) has persisted. The global equid population is 
estimated to be approximately 112 million (FAO, 2019; 
Norris et al., 2021), of which around 43% can be found in 
Asia (Mitra & Valette, 2017). Working equids continue to 
be an economic necessity for the poor communities they 
support in LMIC (Alves, 2018), though they are now in 
decline in some areas where people can afford to give 
mechanisation precedence (Starkey, 2010). 

There is heavy reliance on working equids within 
remote, hard to access mountain communities (Rodrigues 
et al., 2017), where they contribute to food security, 
income, traction, transport, sustainable agriculture, 
employment, and social status (Bettencourt et al., 2015; 
Brooke, 2021). Though there are many positive benefits 
of animal ownership it does not come without risks; the 
transmission of zoonotic diseases in the absence of adequate 
animal and human health programmes (Bettencourt et al., 
2015), lack of owner awareness and lack of access to basic 
services increases risk of harm from disease transmission 
(Stringer, 2014). Many of the world’s poorest people live 
in remote rural communities (FAO, 2022) and a lack of 
access to resources can have a real impact on the health 
and welfare of domestic animals (Letsoalo et al., 2000; 
Wild et al., 2021), people, on the wider environment and 
wildlife (Pinillos et al., 2016). 

Animal Nepal (AN), a non-governmental organisation 
(NGO) aiming to improve animal welfare throughout 
Nepal, has been operating in the Gorkha district since 
2016 offering owners free advice, vaccinations and 
treatments for their working mules. Despite their presence, 
the prevalence of injuries, wounds and disease continues 
to pose a serious threat to mule health and welfare (AN, 
2016). To understand the scale of the challenges facing 
working equids operating in this region this study utilised 
previously evaluated methodology (Kubasiewicz et al., 
2022; Nye et al., 2021; Watson et al., 2020). The Equid 
Assessment Research and Scoping (EARS) tool (Raw 
et al., 2020) is used to assess welfare, livelihood surveys 
gather demographic information, and semi-structured 
interviews gain insight into owner perspectives about the 
management, health and care of their mules.
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MATERIALS AND METHODS

We used a mixed methods approach based around 
semi-structured interviews (SSIs), livelihood surveys, 
and equid welfare assessments using the EARS tool (Raw 
et al., 2020). Prior to each interview, livelihoods surveys 
gathered basic data from participants regarding both their 
own demographics and mule ownership or handling. All 
interviews and assessments with owners were undertaken 
whilst owners and equids were at rest. The sites varied but 
most were in communal areas within village boundaries 
while a few were conducted in owner’s yards. 

STUDY SITE AND ACCESS

Fieldwork was conducted 12th November to 25th 
November 2018 in Gorkha, Nepal. This region was 
chosen due to its proximity to Kathmandu where a partner 
organisation, Animal Nepal (AN), is located. AN provided 
logistical support, working knowledge of the study area 
and interpreters able to communicate in local dialects and 
who were also fluent in English. 

The Gorkha study sites comprised the communities of 
Arkhet Bazar, Soti Khola, Maccha Khola, and Tatopani. 
Gorkha is a region characterized by mountains and steep 
sided inter-mountain valleys, where subsistence farming 
takes place alongside hospitality businesses supporting 
the mountain tourism trade. Most villages were accessible 
only on foot, with the exception of Arkhet Bazar and Soti 
Khola, although the types of vehicles that could access 
these villages were limited to off-road vehicles and some 
trucks/ buses (excluding livestock vehicles). 

PARTICIPANT RECRUITMENT

Participants, both human and mule, were secured in 
some locations whilst attending veterinary intervention 
clinics organised by AN, whilst others further up the trails 
had to be sought on an ad hoc basis within each village 
environment. There were no time limits for our interactions 
with people and mules, though owners/ drivers did sometimes 
have to leave for work. All interviews were conducted with 
individual owners/ drivers apart from one mule owner/ 
driver group who were interviewed together. Participation 
was voluntary and unpaid, inclusion criteria being that a 
person was a mule owner, driver or trader and over 18 years 
old. Consent was obtained verbally and audio-recorded. 

Human population density in the region is very low; 
the number of mule owners/ drivers was thus limited. 
This created opportunity for longer interviews, where 
participants’ availability permitted. 

DATA COLLECTION

Quantitative data – livelihood surveys. Each survey was 
recorded electronically on a digital device using an Open 
Data Kit (ODK) Collect (Hartung et al., 2010) form 

containing pre-set questions (see supplementary materials). 
Questions recorded demographic information such as age, 
gender, ethnic group, religion, job role and income, and 
details about mule ownership. Data were uploaded to a 
UK based server when reconnected to the internet. The 
survey formed part of a comprehensive survey for use in 
a wider project but for the purposes of this article basic 
demographics of age, gender, job role and the main issues 
that concerned owners about their mule health and welfare 
are included. 

Quantitative data – EARS assessments. Welfare assessments 
were conducted by one trained assessor (TW) on a total of 
166 mules (geldings = 156, stallions = 10), belonging to 17 
owners following the scoping protocol for the EARS tool. 
For full guidelines on the EARS scoping methodology see 
Raw et al. (2020). Not all sections of EARS were used but 
are part of a wider study; the sections of EARS pertinent 
to this study have been added to supplementary materials.

Due to the nature of the field study locations some 
mule owners removed their animals for work before 
assessments could be undertaken, and a group of mule 
owners were interviewed after work without their animals 
present; so, assessments were not completed for the equids 
of all owners. Body condition was scored using a scoring 
system developed specifically for donkeys (Thiemann 
et al., 2018), where 1 = poor (very thin), 2 = moderate 
(underweight), 3 = ideal, 4 = overweight (fat), 5 = obese 
(very fat). There are currently no body condition scoring 
systems developed specifically for mule assessment, the 
donkey body condition scoring system has been found to be 
sufficiently accurate for use until a system is designed for 
mule assessment (Burden, 2012). Where possible, welfare 
assessments were performed whilst interviews were taking 
place. Data were inputted into an ODK Collect (Hartung 
et al., 2010) form on a digital device (phone or tablet). 
ODK Collect is a data collection app, used to gather raw 
data in a convenient way onto any digital device. Data was 
transferred to the UK server once the equipment reached 
an internet connection. 

Quantitative data were uploaded to the software package 
R version 4.1.3. (RCoreTeam, 2022). Data were explored 
using Tidyverse, which enables data visualisation and the 
plotting of graphs (RCoreTeam, 2022; Wickham, 2021). 
We present the results as a percentage of the total number 
of people that answered that questions, and percentage of 
mules that were assessed and presenting for each particular 
aspect of EARS.

Qualitative data – semi-structured interviews. Semi-
structured interviews (SSIs) were conducted by TW and 
LMK, and lasted between 20 – 54 minutes with twenty-four 
mule owners/ drivers including one mule trader, and two 
veterinary technicians; interview length was dependent 
on the availability of owners. SSIs gave scope for richer 
data capture of the personal experiences of those working 
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with mules. Core questions (see supplementary materials) 
based on pre-determined themes formed the initial basis 
of interviews, but as owners relaxed and spoke freely 
unexpected themes emerged inductively. Participants were 
allocated a code to ensure all data were anonymised. SSIs 
were conducted in Nepalese via Nepalese interpreters 
from AN, from questions given in English by LMK and 
TW. They were recorded by Dictaphone and translated 
during the recordings. Qualitative data were uploaded 
and analysed using the software package Nvivo (Nvivo 
12 qualitative data analysis software, V.12.5.0, QSR 
International). During coding, although some themes 
were predetermined, an iterative inductive approach 
allowed analysis and identification of new emerging 
themes; saturation was reached when no new codes were 
being generated. For this article themes concerning mule 
welfare, access to veterinary services, and behaviour 
were included. 

RESULTS

LIVELIHOOD SURVEYS

Twenty out of the 24 equid owning participants (83%), 
including one mule trader, expressed their primary job 
role as being a mule owner; the remaining four (17%) 
expressed their primary job role as hotel or shop owner, 
these four relied upon mule drivers to handle their equids. 

Length of ownership varied from 1 year to 20 years, 
with the mean being 8.4 years. Twenty one percent (n=5) 
of mule owners were female. The largest cohort of mule 
owners 67% (n=16) were in the age range 30-50 years 
old, 25% (n=6) were 18-30 and 8% (n=2) were over 50 
years old. 

Owners reported that colic 28% (n=6), nasal discharge 
24% (n=5), trypanosomosis 24% (n=5), lameness 19% 
(n=4), and tetanus 5% (n=1) were the main concerns 
affecting their mule health and welfare. 

EARS WELFARE ASSESSMENTS AND QUALITATIVE DATA

All of the assessed equids were mules, there were 
no other equid species observed in this region whilst 
undertaking the study. Mules were assessed during their 
rest periods either before or after work. The primary role 
of all the mules was as a pack animal carrying goods for 
distribution to households and businesses along the trails 
as part of mule trains handled by either their owner or a 
hired driver. Mules were used to transport goods which 
were too heavy for people to carry such as bags of rice 
or oil, and building supplies including bags of sand and 
cement, and reinforcing rods (to make houses more resistant 
to earthquakes). Inhabitants did not own a mule for any 
reasons other than work, and all those without mules relied 
on mule trains to distribute heavier or bulky goods which 
were difficult to transport on foot. 

BEHAVIOUR

Equids were afforded some degree of social contact; 
while at rest mules were tethered to a long rope line 
connecting a group of familiar equids at intervals along 
its length, each group belonging to an individual owner. 
Equids were able to touch their immediate companions 
and some were able to mutual groom. Five percent (n=3) 
showed minimal injuries which seemed to be of equid origin 
e.g., bites on neck and face. Some owners did recognise 
that their mules bonded or had particular companions they 
preferred to work alongside which would help the stability 
of the group when managing them. 

 […] but in the morning when he saw he was dead [a 
mule] and there was another mule which was his partner, 
his partner was always walking with him, he can’t walk 
without him and now he gets lost. (Mule owner)

Counter to this we observed the mule trader separating 
bonded companions for sale and, despite any mules being 
separated exhibiting stressed behaviour (becoming highly 
mobile, straining at their tethers and vocalising), the mule 
trader continued keeping bonded mules apart. 

Mules were assessed for behavioural responses; 49% 
(n= 81) were either aggressive, head shy, showed the 
whites of their eyes, and/or showed startle/ unpredictable 
responses to assessor approach; 51% (n=85) were friendly 
on initial approach, though 4% (n= 6) of these then showed 
unpredictable or sudden movements whilst being assessed. 
There was some relationship between body condition and 
behaviour; mules showing ideal body condition exhibiting 
positive relaxed behaviours compared to those with thin/
moderate or very thin/ poor condition (Figure 1). Of the 2% 
(n =3) equids exhibiting apathetic behaviour, all showed 
other signs of ill health having open wounds, nasal and eye 
discharge; one mule was in particularly poor health being 
expected to continue working with a broken hind leg and 
wounds infested with flies; particularly warble flies. One 
mule, on closer inspection by a veterinary surgeon, was 
suspected to be suffering from glanders. 

AGE OF MULES

Over half the mules (54% n=88) could not be aged due 
to their aversive or aggressive behaviour or being removed 
by the owner before being assessed. Of those that could 
be assessed 44% (n=34) were over five years old, 24% 
(n=19) were over three years old but under five years old, 
and 31% (n=24) were over one but under three years old. 
Only one animal assessed was over 20 years old. 

INTEGUMENTARY TRAUMA

Eight percent (n=14) of mules could not be assessed for 
integumentary trauma either due to aversive behaviour or 
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because of equipment covering their bodies. Of the 92% 
(n=152) which could be assessed for skin alterations, 92% 
(n=140) showed some form of integumentary trauma. All 
these mules had scars and/or open wounds on the upper 
midsection of their backs associated with packsaddle 
placement (Figure 2). Eighteen percent (n=28) had scarring 
or wounds around the base of their tails from crupper 
use. Four percent (n=6) of mules which did not have 
skin alterations in either of these locations had scarring 
around the pectoral area consistent with breast collar/strap 
equipment. Two percent of mules (n=3) showed wounds 
in areas of the body (hindquarters) where mule handlers 
were seen using stones to drive their mules forwards or 
change their direction; the injuries were consistent with 
the use of excessive force (Figure 2). One percent (n=2) 
had open wounds on the labial commissures of the mouth 
from ill fitted or poorly designed bits (the metal bar of a 
bridle inserted in an equids mouth to aid control). 

Of the 33 (22%) animals exhibiting open wounds 
(Table  1), 50% had wounds located in the upper 
midsections of their bodies. Eighteen percent (n=6) of 
open wounds were located on the hindquarters, mainly 
associated with crupper use which is considered an 
essential harness equipment for pack animals working 
steep terrain. The integumentary trauma we recorded 
was highlighted by the local veterinary technician as 
being an issue of concern. 

 I see the wounds in the tail, the back […] It happens 
because of the tight belt (crupper and girth), taking 

heavy loads for a long time, they don’t get a proper 
rest, so I think if we do those things like, loosen the 
belts and clean and see whether the belts are old or 
not, and get [mules] rested, then I think we can solve 
that. (Veterinary technician)

Most open wounds (94%) were localised (n=31) with 
one mule showing diffuse lesions of unknown origin in 
vertical stripes down all four legs. Seventy eight percent 
(n=25) of open wounds were of partial thickness, 16% 
(n=5) were full thickness and 6% (n=2) were superficial. 
All wounds in the partial and full thickness categories 
were associated with equipment failure, in fact almost 
all integumentary trauma was related to pack saddle 
use (Figure 3). Superficial wounds were associated with 
self-trauma (3% n=1) or direct injury (3% n=1) from 
ectoparasites such as flies and leeches. 

Figure 1. Proportion of mules (n=166) according to their body condition for each behavioural state

Table 1. Location of skin alterations – open wounds (n=32) in 
mules.

Location of wounds Number of mules Percentage

Upper Midsection 16 50

Hindquarters 6 19

Lower Midsection 5 16

Front Legs 3 9

Head 2 6

Total 32 100
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Figure 2. Causes of skin integumentary trauma in 166 mules assessed.

Figure 3. Distribution of mules according to their body condition and cause of wounds.

All mules were subject to tethering whilst not in work 
– each mule was tied, via a rope attached around one front 
pastern, at a distinct interval along a rope connecting all the 
mules owned by each individual owner. Forty percent of 
mules (n=67) showed skin alterations such as areas lacking 

hair in the location, and 9% (n=3) had open wounds on the 
front legs associated with these harmful practices (though 
one had bleeding legs from leeches). A further 9% (n=3) 
had wounds associated with insect bites and associated 
eye rubbing where mules tried to relieve the irritation.
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Approximately 50% of mules with wounds for which 
we were able to determine the cause were of ideal body 
condition. The majority of the remaining mules (40%) 
were thin/ moderate in all categories, 10% of mules were 
in very thin/ poor condition (Figure 3). 

BODY CONDITION AND DIET

Fifty two percent (n=87) of mules presented with ideal 
to fair/ lean body condition, 34% (n=56) presented with 
thin/ moderate, 9% (n=15) were thin/poor, the remaining 
mules (4% n=7) could not be assessed due to aversive 
behaviour (Figure 4). Highly calorific, starch-based foods 
were offered by owners at distinct time intervals, once in 
the morning and once at night, with no access to forage 
until late in the afternoon when equids were given a limited 
opportunity to graze. 

There was limited access to water when mules were 
working, and owners failed to offer mules sufficient water 
at rest times; despite mules ingesting exclusively dry, 
cereal-based feed via nosebags, they were not offered 
water before starting work. After work, mules were 
tethered and offered water from buckets handed round by 
owners; mules were not given an opportunity to drink until 
satiated. Every evening mules were usually tethered by a 
short rope within the confines of their owner’s yard with 
no free access to water during this time. Throughout the 
day, access to water was either absent or very limited as 
mules were continually driven on whilst working or were 
tethered away from water sources when resting. 

In Soti Khola, a mule owner ran a pipe from a stream to 
a large vessel placed at the exit/ entry point of the village 
giving access to all mule owners to permit their mules to 
stop and drink any time they were passing. Despite this 
opportunity, many owners/ drivers were witnessed driving 
their mules fast past the water point without allowing them 
to drink (TDS, field notes, 2018). 

HOOF CONDITION AND LAMENESS

Of the 151 mules assessed for lameness, 95% (n=144) 
showed no apparent lameness. The remaining 5% (n=7) 
were lame but still working, despite three being severely 
lame and barely able to bear weight; a score of 5 using 
the American Association of Equine Practitioners (AAEP) 
lameness scale where ‘5: Lameness produces minimal 
weight bearing in motion and/or at rest or a complete 
inability to move’ (Keegan et al., 2010). Two percent of 
mules (n=4) had signs of hoof neglect or disease; the rest 
appeared in good condition. 

OTHER SIGNS OF ILLNESS

Though integumentary trauma was very visible and 
occurred in the majority of mules, during the livelihood 
surveys when owners were specifically asked what they 
felt were the main issues with their mules, integumentary 
trauma was not reported as being an issue. During interviews 
all owners expressed their stress about losing mules to 
illness, particularly about the costs of replacement.

Figure 4. Distribution of the assessed mules (n=166) according to their body condition
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 I am worried, we will have lots of tensions [if a mule 
dies] because one mule costs one Lakh1 to 85,000 or 
95,000 [Nepalese Rupees] so I lose that money [when 
each mule dies], and when I have lots of tension, I 
drink. (Mule owner)

They expressed concerns about the dangers of working 
the mountain trails. 

 In the high up hills, there are certain places where the 
stones fall down continuously […] and the terrain is 
so slippery that they [the mules] fall down [the steep 
slopes]. (Mule owner)

One female owner had lost six out of her thirteen mules 
when she employed a driver to work her mules for her on 
the routes, the mules mainly died falling on the slopes but 
others from drinking contaminated water and from heat 
stroke. She suspected the mule driver was not taking due 
care of her mules and had been driving them too fast and 
hard, she had since employed a new driver. 

 We have to make him [mule driver] act more responsibly 
and make him aware of the routes and the walking 
styles of our mules […] because of his [the mule 
driver] irresponsibility and lack of understanding [of 
mule needs] my six mules fell down and died, I did 
not want to keep him so I replaced him and now he 
[the new mule driver] is ok. (Mule owner)

During welfare assessments, suspected trypanosomosis 
(from onsite veterinary assessment but not further diagnostic 
tests) was the most common cause of illness recorded 
by the assessor (Table 2). Though not recorded during 
assessments (as the episodes happened with mules outside 
of assessments), the AN vet and assessor treated mules 
suffering from impaction colic with regularity during the 
field work. Some mules were recorded exhibiting pica of 
equid dung and soft plastics such as that used for bags and 
sheeting (TDS, field notes, 2018). 

VETERINARY SERVICE PROVISION

Though there was some veterinary support given by 
Animal Nepal, this was largely through occasional but 
regular field clinics given in Soti Khola. These clinics 
cannot provide the more routine services which owners 
caring for animals require on a more frequent, sometimes 
daily basis, for instance if an animal is sick. Routine 
veterinary services were being provided by the placement 
of veterinary technicians at two of the villages in the study 
area, Soti Khola and Macchkhola. Their service provision 

1 One Lakh or 100,000 Nepalese Rupees is equivalent to approximately 

640 GBP/ 800 USD.

was limited to administration of over-the-counter medicines 
not requiring prescription; having to depend on other input 
when prescribed medication was required by either calling 
a qualified veterinarian over the phone for guidance or 
through the occasional visits by veterinarians via field 
clinics (with NGOs). 

Both technicians had specialised training of 15 months 
duration which focused on other livestock and companion 
animals; the equid related training consisted of one week 
and was given by another organisation in Kathmandu after 
the main course had ended. Supervision occurred during 
the training period but once qualified the technicians 
were expected to operate alone from their posting with 
only limited support from veterinarians via the telephone.

 I have to do the diagnosis of the disease according to 
the symptoms and try to find out what should I give 
and what should I not give, I learned lots of the things 
from my seniors [veterinarians], according to that I 
implement that in the field and I try, if I don’t get it 
[understand the symptoms or possibly if the animal 
does not respond to treatment] I call my seniors and 
ask, and I then go back out and try to do my best in 
the field. (Veterinary technician)

Despite this being the case, they did admit to treating 
animals with drugs requiring prescription, without a 
veterinarian giving permission.

 Normally - I can’t [treat trypanosomosis] without a 
prescription but I know the signs and symptoms, so I 
can give the medicine. (Veterinary technician)

The veterinary technicians treated 2-3 mules per day, 
although they raised concerns that the numbers of mules 
they were seeing was increasing as the cost of buying mules 
was decreasing from one Lakh to below 80,000 rupees, 
sometimes even 50,000 rupees. When asked about the 
common issues they saw they believed internal parasites 

Table 2. Other signs of illness in mules recorded during assessments.

Other signs of illness Number of Mules

Trypanosoma 10 37

Nasal Discharge 7 26

Eye discharge 6 22

Infestation of Oxyuris equi 
in limbs

2 7

Blindness (in one eye – 
mule still at work)

1 2

Glanders (suspected due to 
enlarged lymph nodes in 
neck, veterinary checked)

1 2

Total 27 100
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were now being treated more regularly by owners because 
of their advice so they infrequently treated mules suffering 
from worm burdens; they most regularly dealt with colic, 
trypanosomosis and glanders. They also raised concerns 
about equipment failure, rough terrain and inhumane 
handling practices.

 […] they walk on the rocks so they have joint pain 
and pain in the feet, and some of the harness are not 
good so they get the harness wound, and some even 
get the wound because the small boys throw stones at 
them to control the animals so I see that type of wound 
[…] I keep on telling them, if the harness is very old 
I suggest to them to change it and when the harness is 
not too tight or lose, I suggest to make it lose or make 
it tight depending on the situation and I treat the wound 
that happened due to it and I keep on telling the boys 
don’t hit your mules with the stone and they keep on 
telling me, when I’m angry, I’ll do that. (Veterinary 
technician)

When a mule becomes ill or injured, owners will try 
to access services in either Macchakhola or Soti Khola, 
where the two veterinary technicians are based, however, 
as the veterinary technicians’ knowledge is limited often 
owners will still have to phone a veterinarian for advice, 
and this adds further challenges as connectivity is not 
always guaranteed in the mountains.

 As soon as our mules started to get sick, if there is 
a phone connection, sometimes there is no phone 
connection, as soon as we receive a connection, then 
we talk to doctor [vet] and we follow his treatment, but 
sometimes we have to use our own herbal medicines. 
(Mule owner)

The lack of veterinarians being physically present was 
clearly an issue when mules fell ill, but owners also raised 
concerns about the mule related knowledge and expertise 
of veterinarians if they did attend to their mules. 

 Previously there used to be a doctor [veterinarian] who 
used to come here and couldn’t handle [the mules], and 
would tell us to handle [the mules], but people from 
[Animal] Nepal they come there and handle [the mules] 
themselves, and treat the mules, so we feel like they 
are the real doctors [veterinarians]. Previous ones are 
not. (Mule owner)

Both veterinary technicians felt that there was some 
difficulty in persuading owners to adhere to advice or to 
give their mules adequate time for recovery after illness. 

 I keep telling them, but I don’t think lots of them listen 
to me; if there is a fever and I give medicine to them 
and in the morning the fever is gone, they take their 

animals to work, so they don’t listen to me – what 
else can I do? […] I see a lot of them and I feel like 
the owner thinks they should carry the loads until they 
can’t, that’s the difference between the mules and other 
animals, other animals if they are sick other animals get 
rest, but mules never get a rest. (Veterinary technician)

Some participants had little or no experience of keeping 
mules before buying them to start their goods distribution 
businesses, and guidance on treatments they receive may 
or may not be good for mule welfare.

 Now at the time, I don’t know anything about what 
is this urinary stop [the mules stop urinating]. Later 
I came to know [learn what the problem was] after 
talking with my friends even I know that now they 
need the medicines which will recover them. (Mule 
owner)

This particular mule owner lost one group of mules 
to this issue, all collapsed and died. Sometime after this 
event his peers explained what treatment should have been 
administered to his mules to aid their recovery. 

DISCUSSION 

We present a small but representative sample of the 
mule populations in this sparsely populated region of 
Nepal. Mule roles in Ghorka region were quite specific; 
mules were used purely to distribute goods, and did not 
include other purposes such as draught power to cultivate, 
saddle animals for carrying people, or for carrying manure, 
fertilizers, wood or other household goods, unlike other 
studies of rural equid use (Arriaga-Jordán et al., 2005; 
Arriaga-Jordan et al., 2005; Von Keyserlingk, 1999). 
Most mules were geldings, which fits with the findings of 
Saez et al. (2013) and Tadich et al. (2008) where geldings 
were preferred to mares and stallions due to their ease of 
handling. Our findings conflict with other studies (Ali 
et al., 2015; Frohlich et al., 2020; Pritchard et al., 2005) 
where stallions were most commonly used due to lack of 
veterinary service provision where castration would pose 
a significant risk to welfare. Lack of access to veterinary 
provision is also an issue in the mountains of Nepal, but 
as all equids are imported from elsewhere there may have 
been easier access to castration services at point of origin 
in India and this could explain the prevalence of geldings 
in our study. 

Nearly half the mules had negative responses when 
interacting with the assessor, which may indicate a lack 
of experience or indeed a lack of positive experiences 
when being handled or approached by people. The 
remaining half were mainly friendly, though some 
showed some nervousness after the initial response 
when being more closely interacted with. This reaction 
is not altogether surprising as mules are prey animals 
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and survival behaviours may surface when interacting 
with unfamiliar stimuli or if an equid has either limited 
or negative associations when interacting with people 
(Burn et al., 2010; Hausberger et al., 2008). Most mules 
had some form of integumentary trauma which could still 
be causing discomfort or have been painful previously, 
the association of pain with being harnessed and handled 
would increase the potential of mules reacting negatively 
or aversively, escalating adverse owner handling which 
would exacerbate mule fear responses (Pritchard et al., 
2005). There seemed to be some relationship between body 
condition and behaviour where mules exhibiting ideal body 
condition displayed more positive behaviours compared 
to those with thin/ moderate and thin/poor condition. 
This could indicate a fragile mule-owner relationship 
in mules with less-than-ideal body condition, perhaps 
through financial insecurity, inadequate knowledge, or 
fear of handling (of both human and mule) and a resulting 
lack of adequate care (Kubasiewicz et al., 2022). Three 
mules showed apathetic behaviour, a negative welfare 
state where energy is being conserved due to a lack of 
available reserves (Upjohn & Wells, 2018) limiting an 
animal’s responsiveness to stimuli and often associated 
with the presence of additional debilitating health 
conditions, pain, exhaustion (Pritchard et al., 2005), 
stress or learned helplessness (Burn et al., 2010; Hall 
et al., 2018; Swann, 2006); in our study one mule had a 
broken leg and others had nasal and eye discharge which 
indicated a potential infection, glanders was suspected. 
Apathetic behaviour can lead to negative labelling by 
owners where the equid is seen as lazy or stubborn and 
may result in owner handling becoming more physically 
severe (Swann, 2006). 

Only one mule was assessed to be approximately twenty 
years old. Limited numbers of older animals may reflect 
a short life span for mules in the mountains or because of 
replacement by owners as mule work efficiency decreased 
as they aged (Luna et al., 2017; Saez et al., 2013), counter 
to previous studies where equids were working beyond 
20 years of age (Arriaga-Jordan et al., 2005). However, 
considering over half the mules in our cohort study could 
not be aged, it could indicate that mules avoiding assessment 
were older and, therefore, more handling-averse from being 
caught and worked hard every day (Hall et al., 2018). Of 
those remaining, over half were under five years old, which 
supports the findings of other research where equids are 
forced to work before being fully mature (de Aluja, 1998; 
Upjohn & Wells, 2018; Watson et al., 2020). Ideally equids 
should not begin work before four years of age when their 
body reaches zootechnical maturity (Abdelbaset-Ismail 
et al., 2016; Saez et al., 2013). The mules in this study 
had already worked in India before being put to work in 
the mountains which means their bodies had been put 
under musculoskeletal strain before being fully developed, 
promoting permanent damage (Abdelbaset-Ismail et al., 
2016; Upjohn & Wells, 2018).

Integumentary trauma was present in nearly 90% of the 
mules assessed, which is higher than seen in other studies. 
It is generally accepted that harnessing creates many of the 
injuries in working equids (Ali et al., 2016; Farhat et al., 
2020; Frohlich et al., 2020; Luna et al., 2017; Mohamed 
et al., 2021) when the harness equipment is not well fitted 
to the mule’s body (Cousquer, 2015). Lack of harness care 
and cleaning can be associated with trauma from harnessing 
equipment (Burn et al., 2008; Farhat et al., 2020), and 
the use of non-breathable materials (particularly in such 
dusty, gritty conditions) would exacerbate rubbing when 
mules sweat or work in wet conditions. The majority of 
pack saddles used non-breathable padding created from 
either nylon or plastic sacking. Owners claimed to use 
this arrangement only during monsoon to keep mules dry 
whilst working, however, our fieldwork was undertaken 
during the dry season and these materials were still being 
used. Wounds were also visible in the tail and lower 
midsections of mules where crupper and girth equipment 
were fashioned from alkathene (hard plastic) pipe, nylon 
or similar non-breathable materials. These remote regions 
may lack competent harness makers who are skilled at using 
locally available resources to supply equipment within the 
constraints of owners on limited budgets (Heleski et al., 
2015; Upjohn & Wells, 2018). In the absence of adequate 
veterinary knowledge of harnessing, as noted in other 
studies (McLean, 2012), this leaves owners with minimal 
knowledge or understanding of harnessing principles to 
create or modify their own harnessing equipment, having 
adverse welfare consequences for the working equids. 
However, solely supporting communities to adjust and 
design better fitting equipment cannot succeed in isolation 
where the cause of general welfare issues is not also 
addressed (Pritchard et al., 2018; Swann, 2006; Upjohn 
& Wells, 2018).

Although some scarring or hair loss was seen from 
tethering, few mules had open wounds from this practice, 
which could indicate that the materials being used were 
fit for purpose such as being soft, wide, breathable, clean 
and correctly tensioned. It could also be an indication of 
the settled social structure of the groups tethered together 
(Christensen et al., 2011; Fureix et al., 2012) or a lack 
of salient resources (food, water, mares) to compete over 
(Pierard et al., 2019), which would reduce aggressive 
and associated avoidance interactions meaning straining 
at tethers was minimised, this is corroborated by the lack 
of conspecific bite injuries seen during assessments. 
Companion bonding was highlighted by some owners as 
being important for their mules, appreciating that some 
mules worked better or kept in close contact with specific 
mules. This may suggest some owner understanding of their 
mules’ management needs, or possibly just that owners 
were unable to afford to regularly purchase and replace 
mules, a process which would disrupt the social cohesion. 

A small percent of mules in our study showed open 
wounds due to inhumane handling practices which is lower 
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than in other studies (Ali et al., 2016; Farhat et al., 2020). 
Handlers were seen using stones to direct their mules but 
the lack of obvious injuries on most of the mules in regions 
of the body targeted in this practice may mean that direct 
contact was usually avoided by most handlers indicating 
some degree of understanding and communication skills 
between owners/ drivers and mules which avoided conflict 
and escalating maltreatment (Farhat et al., 2020). Low 
numbers of mules showed lameness or hoof deformity 
counter to other studies (Pritchard et al., 2005). Such a low 
number of mules showing signs of hoof neglect or disease 
may be due to some owners trimming, some mules being 
trimmed by the veterinary technicians, or could indicate 
some form of self-trimming from movement probably due 
to the coarse rocky terrain the equids were driven over 
every day (Frohlich et al., 2020).

Numerous concerns were raised by owners regarding 
the welfare of their mules including the use of drivers 
to work their mules who may not have the expertise, 
commitment (as the mules do not belong to them) or the 
‘interdependent relationship’ (Pritchard et al., 2005) to look 
after the mules well. This is a subject area of interest in 
other livestock sectors where it is widely understood that 
the attitudes, behaviour, personalities and levels of stress of 
people working with livestock has a pivotal role in animal 
welfare (Coleman et al., 2003; Hansen & Osteras, 2019; 
Lensink et al., 2016). In many studies a recurring theme 
highlights that disconnection between pay, knowledge, skills 
and ultimately stockperson morale can have significant 
impacts on the productivity and wellbeing of the livestock 
in their care (Daigle & Ridge, 2018; Losada-Espinosa 
et al., 2020; Waiblinger et al., 2006); under a one health/ 
one welfare perspective (Pinillos et al., 2016) the health 
and wellbeing of both is inextricably linked (Valadez-
Noriega et al., 2018). Owners also expressed fears about 
working the trails, indicating fear and anxiety about falling 
rocks, loose substrates, and natural hazards which caused 
fatalities in their mules and would be a constant concern 
with regards to their own safety, the loss of income, and 
financial burden of replacement costs if they lose mules. 
Intriguingly, all owners failed to mention concerns about 
integumentary trauma considering it was the most obvious 
and prevalent issue seen in all the mules. People often 
completely rely on the income from their equids in these 
remote communities (Rodrigues et al., 2017), so perhaps 
as mules could continue working with integumentary 
trauma it was less of a concern than other welfare issues.

Although the diet of mules in this study were sufficient 
to support the maintenance of body condition in at least 
half of the cohort, the type and intervals for food intake 
are not appropriate for long-term health and welfare. 
Calorific, starch-based foods given without adequate 
access to water (Wild et al., 2021), and in the absence 
of limited access to adequate foraging opportunities to 
ingest foods of higher water and fibre content, can lead to 
gastrointestinal disturbances such as colic (Cohen et al., 

1999; Curtis et al., 2019). Colic was reported by owners 
as being of concern and was witnessed and treated by 
the authors during the fieldwork. This type of dietary 
provision can contribute to the development of abnormal 
oral behaviours (Hothersall & Casey, 2011; McBride & 
Long, 2001; Nicol et al., 2005) and in this study mules 
were frequently observed exhibiting coprophagia or pica 
of other mules’ dung and soft plastics (TDS, fieldnotes, 
2018). This practice (with faeces only) is a common and 
important behaviour in foal development (Lindenberg 
et al., 2019; Siskova et al., 2006) but rare in adults. When 
observed in adults, coprophagia may be indicative of a 
deficient diet of high concentrate, low protein and low fibre 
(Boyd, 1988; Hanis et al., 2020; McDonnell, 2003). In this 
study mules had very restrictive high concentrate diets and 
limited access to foraging opportunities either at liberty or 
from forage materials offered by owners. Coprophagia may 
increase the risk of ingestion of internal parasites (Hanis 
et al., 2020; Studzinska et al., 2020), and may also be a 
contributing factor in the colic episodes recorded during 
fieldwork, which in a population of equids with limited 
access to veterinary services is of concern. 

There are substantial difficulties for mule owners 
when trying to access veterinary support in these remote 
regions and with such limited or patchy access to veterinary 
services there is heavy peer to peer reliance and knowledge 
sharing, which is of high importance when considering mule 
welfare. Lack of access to adequately trained veterinary 
health professionals is a common issue in LMICs, leaving 
domesticated animals, particularly working equids, 
vulnerable to ill health and poor welfare (Frohlich et al., 
2020; Schott et al., 2019; Upjohn et al., 2014) and at the 
mercy of owners potentially lacking in mule management 
understanding where peer to peer knowledge sharing may 
exacerbate poor welfare (Nye et al., 2021; Watson et al., 
2020). Though two veterinary technicians were embedded 
within two villages on the trails, working equids did not 
feature in their specialised training; further additional 
voluntary equid training was sought by the technicians 
after graduation via an external organisation. Though they 
are only permitted to provide non-prescription remedies 
their daily services veer into delivery of prescription-only 
treatments, sometimes diagnosing and treating if symptoms 
are recognised; and often only when treatments failed to 
relieve symptoms was a veterinary surgeon contacted for 
guidance and support. The delivery of prescription only 
treatments without veterinary supervision is of global 
concern; in studies investigating antimicrobial stewardship 
in animal health, informal service providers with little 
knowledge, understanding and certainly no training, 
dispensed antibiotics without veterinary diagnosis or 
prescription, potentially contributing to antimicrobial 
resistance (Chauhan et al., 2018; Nye et al., 2020). 

The veterinary technicians raised concerns about the 
harnessing equipment causing integumentary trauma, 
inhumane handling and the hazards of working mules on 
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such rough terrain, though their major concerns were around 
the number of cases of colic, glanders and trypanosomosis 
they were treating, trypanosomosis was also raised as a 
concern by owners. Glanders and trypanosomosis are 
zoonotic infections; although Trypanosoma evansi was 
previously believed non-transmissible to humans but a 
recent case in Asia has disproven this assertion (Van Vinh 
Chau et al., 2016). 

Clinical signs indicating trypanosomosis was the 
most commonly recorded sign of illness recorded during 
assessments, and was a significant issue raised by owners. 
The protozoan is transmitted via blood sucking vectors 
such as flies, infections are often acute and fatal in equids 
(OIE, 2021), there are effective trypanocidal treatments 
if infection is caught in the early stages but after this the 
only effective control is the slaughter of infected animals, 
there are no vaccines. There have been recent outbreaks of 
trypanosomosis in Europe due to the movement of infected 
animals into non-endemic areas (Buscher et al., 2019), 
which is of significance in Nepal where working equids 
are moved considerable distances through open borders 
with limited or no checks (AN, 2016).

Although only one mule showed definite signs of 
glanders, another 13 had eye and nasal discharge. Whilst 
this discharge could be due to irritation from dust, it could 
also be an indicator of early-stage infection. The organism 
responsible for glanders infection, Burkholderia mallei, 
causes acute disease in donkeys and mules; death follows 
swiftly following infection (Barrandeguy & Carossino, 
2018). Discharge from the nares and through the respiratory 
tract from coughing disperses infectious droplets which 
facilitate transmission when in close contact with either 
the mule itself or via something contaminated such as 
water, food or harness equipment. If people contract the 
disease in its acute form the mortality rate can be as high 
as 95% within three weeks if antibiotic treatment is not 
accessed. Though B. mallei is susceptible to desiccation 
outside a host if exposed to sunlight for 24 hours, the agent 
can remain infectious and active in water for at least one 
month (OIE, 2018). This has implications for animal and 
human health when considering the dependency of the 
Nepalese mountain dwellers on streams and rivers for 
their water supplies, as well as the long monsoon season, 
where the protozoan could potentially remain viable in the 
environment for some time (OIE, 2018, 2022). The lack 
of adequate hygiene, and the propensity to house mules in 
close proximity to people’s living quarters, also significantly 
increases the risk for transmission. The transportation of 
working equids, if infected, could also introduce glanders 
into glanders-free areas via the translocation of equids.

Equids that are already stressed from poor nutrition, 
concurrent diseases, and the demands of excessive work 
will be more susceptible to infection, which is then 
compounded by a lack of access to veterinary services. 
Infected mules may not be effectively dealt with (euthanised 
or the disease notified) and the carcass safely disposed 

of, leaving potential sources of infection within the 
environment. In remote communities with limited access 
to health services themselves, the health and welfare of 
the owners is intrinsically linked to the health and welfare 
of their mules and the environment they all inhabit; an 
important reminder that to truly create sustainable change 
a one welfare approach (Pinillos et al., 2016) needs to be 
adopted. 

For non-governmental organisations and service 
providers these rural communities pose challenges when 
trying to gain access to and understand the complex needs 
of these demanding environments and the actors within 
them. The high prevalence of integumentary trauma, 
negative behavioural responses and poor dietary provision 
is of great concern, particularly when there is a lack of 
access to well trained, suitably supported and adequately 
provisioned veterinary and harnessing services within 
these rural communities. 

This study gives a detailed understanding of the 
husbandry and welfare status of mules working the trails 
in the Gorkha region, Nepal. It supports a call for a more 
unified approach to tackling equid welfare and supporting 
the marginalised, resource poor communities they underpin. 
Facilitating capacity building for owners, supporting 
improved training for equid service professionals, and the 
continued lobbying of policy makers to effect political and 
social change to keep working equids high on their agendas. 

STUDY LIMITATIONS

To enable access to sites and provide interpretation during interviews 
the organisation Animal Nepal assisted. Animal Nepal provided veterinary 
interventions to some of the villages (Arkhet Bazar and Soti Khola) within 
the study so acknowledgement is given that this may have influenced 
interview and survey responses of some participants. Without this 
assistance, however, language interpretation would have been impossible, 
and many mules would have had severe colic symptoms left untreated 
with potentially fatal consequences. 

COMPETING INTERESTS STATEMENT

The authors declare that they have no competing interests.

ETHICS STATEMENT

Project code 2018-VOD-NEPAL. The study was conducted in 
accordance with the Declaration of Helsinki (WMA, 2021); the protocol 
was approved by the Ethics Committee of The Donkey Sanctuary, UK. 

Recruitment of participants was on a voluntary basis, due to literacy 
levels of participants verbal informed consent was gained from each 
person and recorded. All participants were anonymised and were given 
the right to withdraw within a two-week time period by contacting a 
member of the Animal Nepal team, no participants withdrew. All mules 
were welfare assessed using non-invasive techniques throughout.

AUTHOR CONTRIBUTIONS

TW, LK, NC: conceptualisation. TW, LK, NC: methodology. TW, 
LK, ST: investigation and data collection. TW, LK, CN data curation. TW, 
LK: data analysis. TW: writing of original draft. LK, CN, ST, NC, FB: 



20

WATSON ET AL

revision of original draft. LK, FB: supervision. All authors: manuscript 
revision and approval of the submitted version. 

FUNDING

This research received no external funding. 

ACKNOWLEDGEMENTS

We would like to thank all the participants both human and equid 
for giving up their precious time and for permitting EARS assessments. 
To Animal Nepal for their logistical support and to Prem Chhetri for his 
extreme driving skills. We are very grateful to The Donkey Sanctuary for 
supporting and funding this research and to the organisation’s supporters 
for providing the funds to support donkey and mule welfare worldwide. 

REFERENCES

Abdelbaset-Ismail, A., Gugjoo, M. B., Ghazy, A., Gomaa, M., Abdelaal, 
A., Amarpal, Behery, A., Abdel-Aal, A.-B., Samy M-T., & Dhama, 
K. (2016). Radiographic Specification of Skeletal Maturation in 
Donkeys: Defining the Ossification Time of Donkey Growth Plates 
for Preventing Irreparable Damage. Asian Journal of Animal and 
Veterinary Advances, 11(3), 204-209. https://doi.org/10.3923/
ajava.2016.204.209 

Ali, A. B. A., El Sayed, M. A., Matoock, M. Y., Fouad, M. A., & 
Heleski, C. R. (2016). A welfare assessment scoring system for 
working equids—A method for identifying at risk populations and 
for monitoring progress of welfare enhancement strategies (trialed 
in Egypt). Applied Animal Behaviour Science, 176, 52-62. https://
doi.org/10.1016/j.applanim.2015.12.001 

Ali, A. B. A., Matoock, M. Y., Fouad, M. A., & Heleski, C. R. (2015). 
Are mules or donkeys better adapted for Egyptian brick kiln work? 
(Until we can change the kilns). Journal of Veterinary Behavior, 
10(2), 158-165. https://doi.org/10.1016/j.jveb.2014.12.003 

Alves, R. R. N. (2018). The ethnozoological role of working animals in 
traction and transport. In A. R.R.N. & A. U.P. (Eds.), Ethnozoology: 
Animals in our lives (1st ed., pp. 339-348). Elsevier. 

AN. (2016). Supporting mountain mules “A survey on working 
mules of Gorkha”. https://www.animalnepal.org.np/wp-content/
uploads/2019/06/assesment-of-mountain-mules-gorkha-district.pdf

Arriaga-Jordán, C. M., Pedraza-Fuentes, A. M., Nava-Bernal, E. G., 
Chávez-Mejía, M. C., & Castelán-Ortega, O. A. (2005). Livestock 
Agrodiversity of Mazahua Smallholder CampesinoSystems in the 
Highlands of Central Mexico. Human Ecology, 33(6), 821-845. 
https://doi.org/10.1007/s10745-005-8212-9 

Arriaga-Jordan, C. M., Pedraza-Fuentes, A. M., Velazquez-Beltran, L. 
G., Nava-Bernal, E. G., & Chavez-Mejia, M. C. (2005). Economic 
contribution of draught animals to Mazahua smallholder Campesino 
farming systems in the highlands of Central Mexico. Tropical 
Animal Health Production, 37(7), 589-597. https://doi.org/10.1007/
s11250-005-4177-3 

Barrandeguy, M. E., & Carossino, M. (2018). Infectious Diseases in Donkeys 
and Mules: An Overview and Update. Journal of Equine Veterinary 
Science, 65, 98-105. https://doi.org/10.1016/j.jevs.2018.02.026 

Bettencourt, E. M. V., Tilman, M., Narciso, V., Carvalho, M. L. d. 
S., & Henriques, P. D. D. S. (2015). The Livestock Roles in the 
Wellbeing of Rural Communities of Timor-Leste. Revista de 
Economia e Sociologia Rural, 53(suppl 1), 63-80. https://doi.
org/10.1590/1234-56781806-94790053s01005 

Boyd, L. E. (1988). Time budgets of adults Przewalski horses 
- effects of sex, reproductive status and enclosure. Applied 
Animal Behaviour Science, 21, 19-39. https://doi.org/https://doi.
org/10.1016/0168-1591(88)90099-8 

Brooke, T. (2021). Working livestock and food security: The urgent case for 
recognition in the food security agenda for policy and programming. 

https://www.thebrooke.org/sites/default/files/Downloads/Food%20
Security%20Report.pdf

Burden, F. (2012). Practical feeding and condition scoring for donkeys 
and mules. Equine Veterinary Education, 24(11), 589-596. https://
doi.org/10.1111/j.2042-3292.2011.00314.x 

Burn, C. C., Dennison, T. L., & Whay, H. R. (2010). Relationships 
between behaviour and health in working horses, donkeys, and 
mules in developing countries. Applied Animal Behaviour Science, 
126(3-4), 109-118. https://doi.org/10.1016/j.applanim.2010.06.007 

Burn, C. C., Pritchard, J. C., Farajat, M., Twaissi, A. A., & Whay, H. R. 
(2008). Risk factors for strap-related lesions in working donkeys 
at the World Heritage Site of Petra in Jordan. Veterinary Journal, 
178(2), 263-271. https://doi.org/10.1016/j.tvjl.2007.07.014 

Buscher, P., Gonzatti, M. I., Hebert, L., Inoue, N., Pascucci, I., Schnaufer, 
A., Suganuma, K., Touratier, L., & Van Reet, N. (2019). Equine 
trypanosomosis: enigmas and diagnostic challenges. Parasites and 
Vectors, 12(1), 234. https://doi.org/10.1186/s13071-019-3484-x 

Chauhan, A. S., George, M. S., Chatterjee, P., Lindahl, J., Grace, D., 
& Kakkar, M. (2018). The social biography of antibiotic use in 
smallholder dairy farms in India. Antimicrobial Resistance and 
Infection Control, 7, 60. https://doi.org/10.1186/s13756-018-0354-9 

Christensen, J. W., Søndergaard, E., Thodberg, K., & Halekoh, U. (2011). 
Effects of repeated regrouping on horse behaviour and injuries. 
Applied Animal Behaviour Science, 133(3-4), 199-206. https://doi.
org/10.1016/j.applanim.2011.05.013 

Cohen, N. D., Gibbs, P. G., & Woods, A. M. (1999). Dietary and other 
management factors associated with colic in horses. Journal of the 
American Veterinary Medical Association, 215(1), 53-60. https://
www.ncbi.nlm.nih.gov/pubmed/10397066 

Coleman, G. J., McGregor, M., Hemsworth, P. H., Boyce, J., & Dowling, 
S. (2003). The relationship between beliefs, attitudes and observed 
behaviours of abattoir personnel in the pig industry. Applied 
Animal Behaviour Science, 82(3), 189-200. https://doi.org/10.1016/
s0168-1591(03)00057-1 

Cousquer,  G. (2015).  Promoting pack mule welfare on 
expedition. https://www.research.ed.ac.uk/en/publications/
knowing-the-expedition-pack-mule-animal-welfare-and-the-growth-of

Curtis, L., Burford, J. H., England, G. C. W., & Freeman, S. L. (2019). 
Risk factors for acute abdominal pain (colic) in the adult horse: A 
scoping review of risk factors, and a systematic review of the effect 
of management-related changes. PLoS One, 14(7), e0219307. https://
doi.org/10.1371/journal.pone.0219307 

Daigle, C. L., & Ridge, E. E. (2018). Investing in stockpeople is an 
investment in animal welfare and agricultural sustainability. Animal 
Frontiers, 8(3), 53-59. https://doi.org/10.1093/af/vfy015 

de Aluja, A. S. (1998). The welfare of working equids in Mexico. Applied 
Animal Behaviour Science, 59, 19-29. https://doi.org/https://doi.
org/10.1016/S0168-1591(98)00117-8 

FAO. (2019). Statistical databases. Food and Agriculture Organization 
of the United Nations http://www.fao.org/faostat/en/#data/QA 

FAO. (2022). Measuring rural poverty with a multidimensional approach: 
The rural multidimensional Poverty Index. Food and Agriculture 
Organization of the United Nations. https://doi.org/10.4060/cb8269en

Farhat, S. F., McLean, A. K., & Mahmoud, H. F. F. (2020). Welfare 
Assessment and Identification of the Associated Risk Factors 
Compromising the Welfare of Working Donkeys (Equus asinus) in 
Egyptian Brick Kilns. Animals (Basel), 10(9). https://doi.org/10.3390/
ani10091611 

Frohlich, N., Sells, P. D., Sommerville, R., Bolwell, C. F., Cantley, 
C., Martin, J. E., Gordon, S. J. G., & Coombs, T. (2020). Welfare 
Assessment and Husbandry Practices of Working Horses in Fiji. 
Animals (Basel), 10(3). https://doi.org/10.3390/ani10030392 

Fureix, C., Bourjade, M., Henry, S., Sankey, C., & Hausberger, M. (2012). 
Exploring aggression regulation in managed groups of horses Equus 
caballus. Applied Animal Behaviour Science, 138(3-4), 216-228. 
https://doi.org/10.1016/j.applanim.2012.02.009 



21

WORKING EQUIDS, EQUID WELFARE, EARS, VETERINARY SERVICES, WELFARE ASSESSMENT, EQUID BEHAVIOUR, DIET,  
HARNESSING EQUIPMENT

Hall, C., Randle, H., Pearson, G., Preshaw, L., & Waran, N. (2018). 
Assessing equine emotional state. Applied Animal Behaviour Science, 
205, 183-193. https://doi.org/10.1016/j.applanim.2018.03.006 

Hanis, F., Chung, E. L. T., Kamalludin, M. H., & Idrus, Z. (2020). 
Discovering the relationship between dietary nutrients and cortisol 
and ghrelin hormones in horses exhibiting oral stereotypic behaviors: 
A review. Journal of Veterinary Behavior, 39, 90-98. https://doi.
org/10.1016/j.jveb.2020.05.012 

Hansen, B. G., & Osteras, O. (2019). Farmer welfare and animal 
welfare- Exploring the relationship between farmer’s occupational 
well-being and stress, farm expansion and animal welfare. Preventative 
Veterinary Medicine, 170, 104741. https://doi.org/10.1016/j.
prevetmed.2019.104741 

Hartung, C., Lerer, A., Anokwa, Y., Tseng, C., Brunette, W., & Borriello, 
G. (2010). Open data kit: tools to build information services for 
developing regions 4th ACM/IEEE International Conference on 
Information and Communication Technologies and Development 
(ICTD ‘10), New York, USA. . http://www.nixdell.com/classes/
Tech-for-the-underserved/Hartung.pdf

Hausberger, M., Roche, H., Henry, S., & Visser, E. K. (2008). A review 
of the human–horse relationship. Applied Animal Behaviour Science, 
109(1), 1-24. https://doi.org/10.1016/j.applanim.2007.04.015 

Heinberg, R. (2006). Fifty million farmers. Gaian Economics. http://
skalaecovillage.com/wp-content/uploads/2015/10/Gaian_Economics.
pdf#page=172 

Heleski, C., McLean A.K., Swanson J.C. (2015). Practical methods for 
improving the welfare of horses, donkeys and other working draught 
animals in developing areas. In T. Grandin (Ed.), Improving Animal 
Welfare: A practical approach (pp. 252-273). CAB International. 

Hothersall, B., & Casey, R. (2011). Undesired behaviour in horses: A 
review of their development, prevention, management and association 
with welfare. Equine Veterinary Education, 24(9), 479-485. 

Keegan, K. G., Dent, E. V., Wilson, D. A., Janicek, J., Kramer, J., 
Lacarrubba, A., Walsh, D. M., Cassells, M. W., Esther, T. M., Schiltz, 
P., Frees, K. E., Wilhite, C. L., Clark, J. M., Pollitt, C. C., Shaw, R., 
& Norris, T. (2010, Mar). Repeatability of subjective evaluation of 
lameness in horses. Equine Veterinary Journal, 42(2), 92-97. https://
doi.org/10.2746/042516409X479568 

Kubasiewicz, L. M., Watson, T., Norris, S. L., Chamberlain, N., Nye, 
C., Perumal, R. K., Saroja, R., Raw, Z., & Burden, F. A. (2022). 
One welfare: Linking poverty, equid ownership and equid welfare 
in the brick kilns of India. Animal Welfare, 31, 517 -528. https://
doi.org/doi: 10.7120/09627286.31.4.004 

Lensink, B. J., Veissier, I., & Florand, L. (2016). The farmers’ influence 
on calves’ behaviour, health and production of a veal unit. Animal 
Science, 72(1), 105-116. https://doi.org/10.1017/s1357729800055600 

Letsoalo, S. S., Krecek, R. C., Botha, C. A., & Ngetu, X. (2000, Jun). 
Animal husbandry in Moretele 1 of North-West Province: implications 
for veterinary training and research. Journal of the South African 
Veterinary Association, 71(2), 92-96. https://doi.org/10.4102/jsava.
v71i2.686 

Lindenberg, F., Krych, L., Kot, W., Fielden, J., Frokiaer, H., van Galen, 
G., Nielsen, D. S., & Hansen, A. K. (2019). Development of the 
equine gut microbiota. Scientific Reports - Nature, 9(1), 14427. 
https://doi.org/10.1038/s41598-019-50563-9 

Losada-Espinosa, N., Miranda-De la Lama, G. C., & Estévez-Moreno, 
L. X. (2020). Stockpeople and Animal Welfare: Compatibilities, 
Contradictions, and Unresolved Ethical Dilemmas. Journal of 
Agricultural and Environmental Ethics, 33(1), 71-92. https://doi.
org/10.1007/s10806-019-09813-z 

Luna, D., Vasquez, R. A., Rojas, M., & Tadich, T. A. (2017). Welfare 
Status of Working Horses and Owners’ Perceptions of Their Animals. 
Animals, 7(8). https://doi.org/10.3390/ani7080056 

McBride, S. D., & Long, L. (2001). Management of horses showing 
stereotypic behaviour, owner perception and the implications for 
welfare. Veterinary Record, 148(26), 799-802. https://doi.org/10.1136/
vr.148.26.799 

McDonnell, S. (2003). A practical field guide to horse behavior: The 
equid ethogram (first ed.). The Blood Horse, Inc. 

McLean, A. K. (2012). Improving donkey (equus asinus) welfare through 
management, training and education with emphasis in Mali, West 
Africa. Michigan State University. https://static1.squarespace.com/
static/52f6e70ae4b09d0c250122c6/t/532cf3ede4b0c8441ae80e
ac/1395454957726/completedissertation_amy0412.pdf

Mitra, D., & Valette, D. (2017). Brick by brick; Environment, Human 
Labour and Animal Welfare - Unveiling the Full Picture of South 
Asia’s Brick Kilns and Building Blocks for Change. https://www.
thedonkeysanctuary.org.uk/sites/uk/files/2018-05/2017-brick-by-
brick-report.pdf

Mohamed, Y. A., Mohamed, S. A., Mohamud, A. I., Mohamud, A. A., 
Jimale, K. A., & Ibrahim, S. A. (2021). Assessment of Welfare 
and Health Conditions on Working Donkeys in Benadir Region, 
Somalia. Veterinary Sciences: Research and Reviews, 7(2). https://
doi.org/10.17582/journal.vsrr/2021.7.2.121.128 

Nicol, C. J., Badnell-Waters, A. J., Bice, R., Kelland, A., Wilson, A. D., 
& Harris, P. A. (2005). The effects of diet and weaning method on 
the behaviour of young horses. Applied Animal Behaviour Science, 
95(3-4), 205-221. https://doi.org/10.1016/j.applanim.2005.05.004 

Norris, S. L., Little, H. A., Ryding, J., & Raw, Z. (2021). Global donkey 
and mule populations: Figures and trends. PLoS One, 16(2), e0247830. 
https://doi.org/10.1371/journal.pone.0247830 

Nye, C., Watson, T., Kubasiewicz, L., Raw, Z., & Burden, F. (2020). No 
Prescription, No Problem! A Mixed-Methods Study of Antimicrobial 
Stewardship Relating to Working Equines in Drug Retail Outlets 
of Northern India. Antibiotics (Basel), 9(6). https://doi.org/10.3390/
antibiotics9060295 

Nye, C., Watson, T., Kubasiewicz, L. M., Raw, Z., & Burden, F. (2021). 
‘Don’t Put the Cart before the Mule!’ Challenging Assumptions 
Regarding Health-Related Treatment Practices of Working Equid 
Owners in Northern India. Animals (Basel), 11(5). https://doi.
org/10.3390/ani11051307 

OIE. (2018). Glanders and Mellioidosis. In OIE Terrestrial Manual 
(Vol. 2022, pp.  1350-1362). World Organisation for Animal 
Health. https://www.oie.int/fileadmin/Home/eng/Health_standards/
tahm/3.06.11_GLANDERS.pdf 

OIE. (2021). Surra in all species (Trypanosoma evansi infection). In OIE 
Terrestrial Manual (pp. 660-674). World Organisation for Animal 
Health. https://www.oie.int/fileadmin/Home/eng/Health_standards/
tahm/3.01.20_SURRA_TRYPANO.pdf 

OIE. (2022). Glanders. World Organisation for Animal Health. https://
www.oie.int/en/disease/glanders/

Pierard, M., McGreevy, P., & Geers, R. (2019). Effect of density and 
relative aggressiveness on agonistic and affiliative interactions in a 
newly formed group of horses. Journal of Veterinary Behavior, 29, 
61-69. https://doi.org/10.1016/j.jveb.2018.03.008 

Pinillos, R. G., Appleby, M. C., Manteca, X., Scott-Park, F., Smith, C., & 
Velarde, A. (2016). One Welfare - a platform for improving human 
and animal welfare. Veterinary Record, 179(16), 412-413. https://
doi.org/10.1136/vr.i5470 

Pritchard, J., Upjohn, M., & Hirson, T. (2018). Improving working equine 
welfare in ‘hard-win’situations, where gains are difficult, expensive 
or marginal. PLoS One, 13(2). 

Pritchard, J. C., Lindberg, A. C., Main, D. C., & Whay, H. R. (2005). 
Assessment of the welfare of working horses, mules and donkeys, using 
health and behaviour parameters. Preventative Veterinary Medicine, 
69(3-4), 265-283. https://doi.org/10.1016/j.prevetmed.2005.02.002 

Raw, Z., Rodrigues, J. B., Rickards, K., Ryding, J., Norris, S. L., Judge, 
A., Kubasiewicz, L. M., Watson, T. L., Little, H., Hart, B., Sullivan, 
R., Garrett, C., & Burden, F. A. (2020). Equid Assessment, Research 
and Scoping (EARS): The Development and Implementation of 
a New Equid Welfare Assessment and Monitoring Tool. Animals 
(Basel), 10(2). https://doi.org/10.3390/ani10020297

RCoreTeam (2022). R: A language and environment for statistical 
computing. R Foundation for Statistical Computing. https://www.R-
project.org/



22

WATSON ET AL

Rodrigues, J. B., Schlechter, P., Spychiger, H., Spinelli, R., Oliveira, N., 
& Figueiredo, T. (2017). The XXI century mountains: sustainable 
management of mountainous areas based on animal traction. Open 
Agriculture, 2(1). https://doi.org/10.1515/opag-2017-0034 

Saez, M., Escobar, A., & Tadich, T. A. (2013). Morphological characteristics 
and most frequent health constraints of urban draught horses attending 
a free healthcare programme in the south of Chile: A retrospective 
study (1997-2009). Livestock Research for Rural Development, 
25(5). http://www.lrrd.org/lrrd25/5/saez25091.htm 

Schott, H. C., 2nd, Estrada-Coates, A., Alva-Trujillo, M., Petersen, 
A. D., Kinsley, M. A., Esser, M. M., Casillas, J., Garcia-Seco, E., 
Madariaga-Najera, M., Fernando Martinez, J. A., Herrera-Leon, 
A., & Hernandez-Gil, M. (2019). Equine Welfare in Practice: A 
Collaborative Outreach and Education Program with Michigan 
State University, Universidad Nacional Autonoma de Mexico, 
and Universidad Veracruzana. Animals (Basel), 9(4). https://doi.
org/10.3390/ani9040164 

Siskova, P., Jiskrova, I., & Mikule, V. (2006). An ethological study of 
young horses. Acta Universitatis Agriculturae Et Silviculturae 
Mendelianae Brunensis, 54(5), 129-136. 

Starkey, P. (2010). Livestock for traction: world trends, key issues and 
policy implications http://tinyurl.com/ncqotw8

Stringer, A. P. (2014). Infectious diseases of working equids. Veterinary 
Clinics: Equine Practice, 30(3), 695-718. 

Studzinska, M. B., Salle, G., Roczen-Karczmarz, M., Szczepaniak, K., 
Demkowska-Kutrzepa, M., & Tomczuk, K. (2020). A survey of 
ivermectin resistance in Parascaris species infected foals in south-
eastern Poland. Acta Veterinaria Scandinavica, 62(1), 28. https://
doi.org/10.1186/s13028-020-00526-2 

Swann, W. J. (2006). Improving the welfare of working equine animals in 
developing countries. Applied Animal Behaviour Science, 100(1-2), 
148-151. https://doi.org/10.1016/j.applanim.2006.04.001 

Tadich, T. A., Escobar, A., & Pearson, R. A. (2008). Husbandry and welfare 
aspects of urban draught horses in the south of chile. Archivos de 
medicina veterinaria, 40(3), 267-273. 

Thiemann, A., Fernandez, E. B., Rickards, K., & Harrison, A. (2018). 
Assessing quality of life and welfare of donkeys in the UK. In 
Practice, 40(6), 249-257. https://doi.org/10.1136/inp.k2584 

Upjohn, M., & Wells, M. (2018). Working equids: The welfare of those 
worked to their limits

In T. Grandin & M. Whiting (Eds.), Are we pushing animals to their 
biological limits? Welfare and ethical implications. (1st ed., pp. 28-
48). CABI. https://doi.org/10.1079/9781786390547.0000 

Upjohn, M. M., Pfeiffer, D. U., & Verheyen, K. L. (2014). Helping working 
Equidae and their owners in developing countries: monitoring and 
evaluation of evidence-based interventions. The Veterinary Journal, 
199, 210- 2166. https://doi.org/10.1016/j.tvjl.2013.09.065 

Valadez-Noriega, M., Estevez-Moreno, L. X., Rayas-Amor, A. A., Rubio-
Lozano, M. S., Galindo, F., & Miranda-de la Lama, G. C. (2018). 
Livestock hauliers’ attitudes, knowledge and current practices towards 
animal welfare, occupational wellbeing and transport risk factors: 
A Mexican survey. Preventative Veterinary Medicine, 160, 76-84. 
https://doi.org/10.1016/j.prevetmed.2018.09.023 

Van Vinh Chau, N., Buu Chau, L., Desquesnes, M., Herder, S., Phu Huong 
Lan, N., Campbell, J. I., Van Cuong, N., Yimming, B., Chalermwong, 
P., Jittapalapong, S., Ramon Franco, J., Tri Tue, N., Rabaa, M. A., 
Carrique-Mas, J., Pham Thi Thanh, T., Tran Vu Thieu, N., Berto, 
A., Thi Hoa, N., Van Minh Hoang, N., Canh Tu, N., Khac Chuyen, 
N., Wills, B., Tinh Hien, T., Thwaites, G. E., Yacoub, S., & Baker, 
S. (2016). A Clinical and Epidemiological Investigation of the First 
Reported Human Infection With the Zoonotic Parasite Trypanosoma 
evansi in Southeast Asia. Clinical Infectious Diseases, 62(8), 1002-
1008. https://doi.org/10.1093/cid/ciw052 

Von Keyserlingk, A. (1999). The use of donkeys in the Mexican central 
highlands: A gender perspective. Development in Practice, 9(4), 
437-448. https://doi.org/https://doi.org/10.1080/09614529952918 

Waiblinger, S., Boivin, X., Pedersen, V., Tosi, M.-V., Janczak, A. M., 
Visser, E. K., & Jones, R. B. (2006). Assessing the human–animal 
relationship in farmed species: A critical review. Applied Animal 
Behaviour Science, 101(3-4), 185-242. https://doi.org/10.1016/j.
applanim.2006.02.001 

Watson, T. L., Kubasiewicz, L. M., Chamberlain, N., Nye, C., Raw, Z., 
& Burden, F. A. (2020). Cultural “Blind Spots,” Social Influence 
and the Welfare of Working Donkeys in Brick Kilns in Northern 
India [10.3389/fvets.2020.00214]. Frontiers in Veterinary Science, 
7, 214. https://www.frontiersin.org/article/10.3389/fvets.2020.00214 

Wickham, H. (2021). Tidyverse: Easily install and load the ‘tidyverse’. 
https://cran.r-project.org/web/packages/tidyverse/index.html

Wild, I., Freeman, S., Robles, D., Matamoros, D., Ortiz, M., Rodriguez, 
J., & Burford, J. (2021). Owners’ Knowledge and Approaches to 
Colic in Working Equids in Honduras. Animals (Basel), 11(7), 2087. 
https://doi.org/10.3390/ani11072087 

WMA. (2021). Wma Declaration Of Helsinki – Ethical Principles 
For Medical Research Involving Human Subjects. World Medical 
Association. Retrieved 29 September 2021 from https://www.wma.
net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-
medical-research-involving-human-subjects/


