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Abstract

An understanding of the factors influencing the human-animal relationship is relevant in the development of welfare interventions for
working equids. However, the link between the psychological attributes of animal owners, such as empathy level and pain perception,
and the welfare state of working horses is yet to be studied. Here, we assessed working horse owners’ empathy, their perception of
equine pain and how these relate to the welfare state of their horses. The relationship between empathy and perception of equine pain
was also explored. One hundred owners of working horses were studied, along with their working horses (n = 127). Self-reported rating
scales were used for measuring animal-oriented empathy, human-oriented empathy and owners’ perception of equine pain; higher scores
in the three scales indicated higher levels of empathy and higher perception of equine pain. An animal welfare index based on direct
measures was applied where higher scores indicate a poorer welfare state. Most of the owners had high levels of empathy towards both
animals and humans and a high perception of equine pain. According to the animal welfare index, 15.7% of horses had a poor welfare
state. Higher levels of empathy and equine pain perception in owners were correlated with a better animal welfare condition, with
owner’s empathy level towards animals explaining over 60% of horses’ welfare. Moreover, empathy towards animals was positively corre-
lated with human-oriented empathy and perception of equine pain. We therefore suggest that strategies oriented to improve welfare of
working horses should consider education programmes aimed at promoting the development of empathy in caretakers.
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Introduction 
Working equids carry out essential functions for the liveli-
hoods of many people across the world, often peripheral and
invisible to others (Pritchard 2014). In many developing
countries, these working animals are still the main source of
power for transport of goods and people (Pritchard et  al
2005), and often represent the sole source of income for their
owners who depend on them for their living (Popescu &
Diugan 2013). It is estimated that working equids support
600 million people worldwide, usually in poor and margin-
alised communities (Valette 2015); these people are affected
by factors such as poverty, low social status and restricted
access to resources (van Dijk 2011). Working equids owners’
limited skills, knowledge and resources have been associated
with negative effects on their horses’ welfare (Tadich et  al
2008). However, more recently, Lanas et al (2018) found no
relationship between the welfare state of working horses and

the social vulnerability of their owners. This suggests that
other factors might be involved in determining the welfare
state of these animals, and further study is required.
Proper understanding of the factors affecting the human-
animal relationship is an essential component of any
strategy intended to improve the welfare of animals and
their caregivers (Waiblinger et  al  2006). Research in the
livestock industry has shown that the quality of the human-
animal relationship between stockpeople and their animals
can limit productivity and affect the welfare state of the
animals (Hemsworth 2003; Kielland et al 2010). Pritchard
et al (2005) reported that the assessment of the quality of the
human-animal relationship in working equids is important
for establishing appropriate interventions in order to
improve animal welfare. The authors argue that without a
minimal degree of bonding between owners and their
animals, there is little motivation to improve their welfare.
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To date, despite growing information on the health status of
working equids and the primary risks that compromise their
welfare (Pritchard et  al 2005; Burn et  al 2010a,b), the
factors affecting the human-animal relationship and their
potential implications for the welfare state of working
equids have not been studied.
On the other hand, over the past thirty years, an
important number of studies have established a series of
human and animal factors that shape and affect the way
people relate to other species (Serpell 2004; Ellingsen
et al 2010). More recently, two important psychological
factors that influence the human-animal relationship and
animal welfare have been described. These are the level
of human empathy (towards animals and humans) and the
perception of animal pain (Signal & Taylor 2007;
Ellingsen et al 2010; Kielland et al 2010). Empathy is a
multidimensional construct consisting of affective and
cognitive components (Shamay-Tsoory 2011) and has
been defined as “the capacity to be affected by and share
the emotional state of another, assess the reasons for the
other’s state, and identify with the other, adopting his or
her perspective” (de Waal 2008); such definition has
been, in some way, extended to non-human animals
(Ascione 2005; p 64; Ellingsen et al 2010; Angantyr et al
2011). One of the main reasons why empathy may be
important in human-animal interactions is that human
empathy, apart from being positively associated with
empathy towards animals (Paul 2000), has been proposed
as a fundamental motivator of altruistic behaviours and
as a mediating factor in aggression to both humans and
animals (Zahn-Waxler & Radke-Yarrow 1990; Taylor &
Signal 2005). In this sense, the association between
empathy and positive attitudes and behaviours towards
animals has been reported. For example, Kielland et  al
(2010) reported that empathy towards animal pain, and
farmers’ attitudes influence human-animal interactions,
affecting farmers’ behaviour towards animals and conse-
quently animal welfare. In the same line, there is
evidence of a relationship between higher scores of
empathy and more intense ratings of observed pain in
humans (Green et  al 2009). A relationship between the
empathy expressed by those who care for animals and the
recognition of animal pain has been proposed. For
example, Ellingsen et  al (2010) reported that empathy
was the best predictor of how people rated pain in dogs.
A similar association of empathy towards animals and
pain-scoring in cattle has been shown for veterinarians
(Norring et al 2014). However, the relationship between
human-animal empathy and owners’ perception of pain in
working horses, and how these two factors affect animal
welfare have not been studied. Thus, the aim of this study
was, first, to investigate the relationship between the
welfare state of working horses and their owners’ level of
empathy (human-animal and human-human empathy)
and perception of equine pain and, second, to explore the
link between human-animal empathy with human-human
empathy and perception of equine pain.

Materials and methods
This study was conducted between March 2015 and January
2016 in two administrative regions of Chile (the
Metropolitana de Santiago and the Araucanía regions). All
protocols were approved by the Bioethics Committee (No
06-2015) of the Veterinary Faculty, University of Chile,
prior to the start of data collection.

Welfare assessment protocol
The welfare state of 127 working horses all performing urban
draught work was assessed. Based on published literature, the
welfare assessment protocol included one resource-based and
16 animal-based measures (Pritchard et al 2005; Burn et al
2010b; Mekuria et  al 2013; Popespu & Diugan 2013;
Popescu et  al 2014; see Appendix 1, in the supplementary
material to papers published in Animal Welfare section on the
UFAW website; https://www.ufaw.org.uk/the-ufaw-
journal/supplementary-material). 
Additional information recorded for each animal included
age, sex, conformation, and estimated live weight
(Appendix 1; https://www.ufaw.org.uk/the-ufaw-
journal/supplementary-material). All assessments were
carried out at the owner’s residence; a halter was used for
restraint during observation and clinical examination. 
The animal welfare index developed by Lanas et al (2018)
was applied. The index included three dimensions
(Physical, Behavioural and Mental states) and within each
dimension a group of welfare indicators (Appendix 1;
https://www.ufaw.org.uk/the-ufaw-journal/supplementary-
material). The weighting of the dimension was obtained
through the Saaty process (2008) applied by Lanas et  al
(2018) and the weight of a single indicator was obtained by
dividing the weight of the dimension by the number of indi-
cators within it (Appendix 1; https://www.ufaw.org.uk/the-
ufaw-journal/supplementary-material). The resulting
animal welfare index ranged from 0 to 1, where higher
scores indicate poor welfare; a cut-off point of > 0.333 was
established to define a horse in poor welfare (which means
that one-third or more of the welfare indicators assessed in
an individual were found altered or outside of the normal
range described for this species), then the proportion of
horses in poor welfare condition was calculated. 

Owner characteristics
A total of 100 working horse owners were interviewed by
the observer (DL: a veterinary surgeon) in order to obtain
information concerning their level of human-animal
empathy, human-human empathy and pain perception
towards horses. All owners signed an informed consent
agreeing to participate in the survey, on the understanding
that no economic benefit would be involved. 

Assessment of owners’ human-animal empathy
A modified version of the Animal Empathy Scale
developed by Paul (2000) was used. The instrument was
previously translated into Spanish and adapted by
bilingual veterinarians (Beaton et  al 2000). Empathy
assessment instruments should be designed considering
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the specific characteristics of the target population (Spreng
et al 2009). For this reason, the scale was restructured as a
standardised interview. During the adaptation phase of the
scale, items were rephrased until the owners fully under-
stood what was being asked. All comments about the
survey were recorded. Negatively formulated items that
generated confusion were not included in the final scale.
The final Animal Empathy Scale (AES) applied consisted
of eleven statements concerning animals, all of which
suggested empathic feelings. The owners were required to
respond to each statement on a nine-point Likert scale,
ranging from 1 (very strongly disagree) to 9 (very strongly
agree). A middle option (5) was interpreted as neutral and
included to avoid forced choice. The Animal Empathy
Scale scores were calculated as the sum of the eleven
responses for each owner. Scores on the empathy scale can
range from 11 to 99, with higher scores indicating higher
levels of human-animal empathy. 

Assessment of owners’ human-human empathy
To determine the level of human-human empathy, an adapted
version of the Davis Interpersonal Reactivity Index (IRI),
validated in Chile for university students (Fernández et  al
2011), was used. This instrument was adapted to be used as
an interview. The IRI consisted of 28 items grouped into four
sub-scales aimed at assessing the cognitive and affective
aspects of empathy. These are: perspective-taking, fantasy,
empathic concern, and personal distress (Davis 1980). The
instrument scored on a five-point Likert scale ranging from 1
(does not describe me well) to 5 (describes me well). Scores
on the IRI (from now on called Human Empathy Scale or
HES) can range from 28 to 140, with higher scores indicating
higher levels of human-human empathy.

Assessment of owners’ perception of equine pain
To assess the owners’ perception of the degree (or intensity)
of pain felt by equines, an Owners’ Perception of Equine
Pain Scale (OPEPS) was applied, based on previously
published studies (Ellingsen et al 2010; Kielland et al 2010;
Luna et al 2016). The scale consisted of 17 colour photo-
graphs that showed equids suffering from a range of
different conditions implying varying intensities of pain,
including management procedures, infectious diseases and
traumatic injuries (see Appendix 2, in the supplementary
material to papers published in Animal Welfare section on
the UFAW website; https://www.ufaw.org.uk/the-ufaw-
journal/supplementary-material). The painful conditions
used were selected from a larger sample, on the basis of
consistency in pain intensity ratings by Chilean equine prac-
titioners (Luna et  al  2016) and conditions commonly
reported in working horses. The order of presentation of
painful conditions in the scale was randomised. Owners
were instructed to rate the intensity of pain they thought the
horse would feel in each situation (photograph) by selecting
the facial expression that best characterised the pain
intensity perceived in the photograph using a Facial Pain
Scale (FPS) located beneath each photograph (Figure 1).
The FPS was a five-point Likert scale with different facial
expressions that represent increasing level of pain intensity

from left to right where: 1 = no pain; 2 = mild pain;
3 = moderate pain; 4 = severe pain; and 5 = maximum pain.
The score in OPEPS for each owner was calculated as the
sum of the 17 responses. Scores on the OPEPS can range
from 17 to 85, with higher scores indicating a greater
perception of pain. In this study, horse owners’ perception
of pain intensity will be referred to as pain perception.

Data handling and statistical analysis
Data from each owner and their working horses were
collated in a database in Excel® (Microsoft Office Excel®
2013) and then exported to R (www.R-project.org) for
statistical analysis. Descriptive statistics were calculated to
summarise information on the general and welfare charac-
teristics of horses, the levels of empathy (human-human and
human-animal empathy) and owners’ perception of equine
pain. The internal consistency of the three scales (AES,
HES and OPEPS) was examined by calculating Cronbach’s
alpha coefficient (Cronbach 1951), which provides a
measure of whether individual items are assessing the same
psychological construct (Maio & Haddock 2009). This
coefficient was calculated initially on a pilot sample of ten
horse owners and afterwards with the total study sample.
Spearman rank correlation test was used to establish the
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Figure 1

Example of one of the photographs used in the Owners’
Perception of Equine Pain Scale (OPEPS) using a Facial Pain Scale
(FPS) with five facial expressions that represent increasing level of
pain intensity from left (1) to right (5). 
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presence, magnitude and direction of the relationships
between human-animal empathy and the horses’ welfare
index; human-human empathy and welfare index; owners’
perception of equine pain and welfare index; human-animal
empathy and human-human empathy; and between human-
animal empathy and perception of equine pain. The strength
of the relationship between variables (very low = 0.00 to
0.19; low = 0.20 to 0.39; modest = 0.40 to 0.69; high = 0.70
to 0.89; very high = 0.90 to 1.00) was defined based on the
Spearman rank correlation coefficient, according to Cohen
and Holliday (1996). Associations between the welfare
index of horses and owners’ human-animal empathy were
also tested with a simple linear regression model to
determine whether the welfare state of horses varied
according to their owners’ level of human-animal empathy,
and to determine the percentage of variance in welfare
explained by empathy. The assumptions for a general linear
model were checked by plots of residuals against predicted
and expected values and normal distribution tests of
residuals. The general formula used for the linear regression
model is as follows: 
WIi = β0+ β1*AES +ei

Where WIi is the welfare index; β0 the intercept; AES
represents the Animal Empathy Scale score; β1 repre-
sents the regression coefficient for the AES score; and ei
is the random residual. A statistical significance level
P < 0.05 was established.

Results

Working horse welfare assessment
The mean (± SD) age of working horses was
8.4 (± 4.4) years, ranging from 1.5 to 25 years, with a mean
estimated live weight of 403 (± 85) kg; range = 185–632 kg
and a predominance of mares (60%). Most horses had a
speed-type conformation (74%) according to the anamor-
phosic index (AI) (Table 1) and were in adequate body
condition (80.3%). Table 1 shows the results of the animal
welfare index. Of the horses assessed, 15.7% were consid-
ered to be in a poor welfare state with scores of > 0.333. The
most common health problems were hoof abnormalities
(53.5%) and presence of body lesions (46.4%), mostly
located on harness-related areas. Most horses had an alert
attitude (94%) and presented positive responses towards
their owner and the observer (Table 2). During the approxi-
mation and walk down side tests, the most frequent
behaviour observed was a friendly response, especially at
the owner’s approach, with aggressiveness and avoidance
being the least frequent responses in all tests. 

Human-animal empathy, human-human empathy and
owners’ perception of equine pain assessment
According to the Cronbach’s alpha coefficient analyses the
AES (pilot sample = 0.72, total sample = 0.70) had a good
level of internal reliability, while the HES (pilot
sample = 0.85, total sample = 0.89) and OPEPS (pilot
sample = 0.93, total sample = 0.90) had a high level of reli-
ability. Mean, median, standard deviations, 95% confidence

© 2018 Universities Federation for Animal Welfare

Table 1   Characteristics of the working horses (n = 127)
assessed in this study.

Characteristic Descriptor Results

Age (years) Mean (± SD) 8.4 (± 4.4)

Range 1.5–25

Estimated live weight (kg) Mean (± SD) 403 (± 85)

Range 185–632

Sex Mares 60%

Stallions 28%

Geldings 13%

Anamorphosic index 
(type of horse)

Speed < 2.12 74%

Draught > 2.12 26%

Animal welfare index Mean (± SD) 0.15 (± 0.13)

Range 0.0–0.62

% > 0.333 15.7%

Table 2   Behavioural observations on 127 working horses,
expressed in number (n) and proportion (%).

Behavioural 
observations

Response to
owner (n; %)

Response to
observer (n; %)

1) Approximation test

Ignore 15 (11.8) 20 (15.7)

Friendly response 98 (77.1) 89 (70.1)

Avoidance 9 (7.1) 11 (8.6)

Aggressiveness 5 (3.9) 7 (5.5)

2) Walk down side

Ignore 12 (9.4) 27 (21.2)

Friendly response 95 (74.8) 78 (61.4)

Avoidance 13 (10.2) 12 (9.4)

Aggressiveness 7 (5.5) 10 (7.8)

3) Chin contact

Accept 104 (81.8) 98 (77.1)

Avoid 23 (18.1) 29 (22.8)

4) Pick up limb

Accept 117 (92.1) 117 (92.1)

Avoid 10 (7.8) 10 (7.8)
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intervals and ranges of the scales are shown in Table 3. The
high mean scores reported in the three scales (AES, HES
and OPEPS) indicate that the average working horse owner
has high levels of empathy both towards animals and
humans, and also a high perception of pain in horses.
Summary statistics of the 17 painful conditions used in the
OPEPS are presented in Table 4. Owners’ responses to the
OPEPS were fairly heterogeneous; of the 17 conditions
evaluated, ten (59%) were assessed with a range of pain
intensity from 1 to 5. Based on the mean scores for each
condition, dermatophilosis was considered the least painful
condition, followed by poor trimming and shoeing, hoof
overgrowth and a halter burn wound (Table 4).

The relationship between human-animal empathy,
human-human empathy, perception of equine pain
and welfare index
Spearman correlation was calculated between human-
animal empathy scores and the animal welfare index;
between human-human empathy scores and animal welfare
index; and between the pain perception assessment scores
and the animal welfare index. Significant, high negative
correlations were found between animal welfare index and
the human-animal empathy scores (r = –0.73; P < 0.001)
and between the animal welfare index and pain perception
scores (r = –0.70; P < 0.001). Whereas a low, but signifi-
cant, negative correlation was found between the animal
welfare index and the human-human empathy scores
(r = –0.32; P < 0.001). It is noteworthy that the correlations
are negative because the welfare index is scaled inversely to
the AES, OPEPS and HES, meaning that higher levels of
empathy and perception of equine pain are associated with
a better animal welfare condition. Spearman correlation
analyses revealed that both empathy scales (AES and HES)
showed a modest significant positive correlation (r = 0.49;
P < 0.001). When using Spearman correlation between
human-animal empathy and pain perception scores
(r = 0.80; P < 0.001), a significant high positive correlation
was found. Regression analyses showed an association
between the welfare index and owners’ human-animal
empathy, indicating that the empathy variable explains 63%
of the variance of the welfare index (R2 = 0.63; AdjR2 = 0.63;
β = –0.0089; P < 0.001).

Discussion 
Working horses play a fundamental role in livelihoods
through their direct and indirect contribution to financial,
natural, physical and social capital (Pritchard 2014). The
welfare state of these equids tends to be poor and has a
direct impact on their health and their working capacity
(Pritchard et  al 2005; Burn et  al  2010b; Ali et  al  2016),
compromising their own well-being and that of their
owners. Several studies have focused on assessing
husbandry and welfare of working equids (Pritchard et  al
2005; Tadich et al 2008; Ali et al 2016). 
In this study, we report an adequate animal welfare state in
most of the working horses assessed (84.3%), based on the
welfare index applied, contrary to findings of other studies

(Pritchard et al 2005; Burn et al 2010a,b). The main health
problem found was hoof abnormalities, which can be attrib-
uted to the fact that shoeing of these horses is often
performed by the owner (Tadich et  al 2008), frequently
depending more on wearing out of the shoes than on the
hoof condition itself (Popescu & Diugan 2013). This may
be due to owners’ lack of understanding regarding hoof
balance and care, or the lack of availability or accessibility
of the service (Tadich et al 2008; Tadich & Stuardo-Escobar
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Table 3   Mean (± SD), median, 95% confidence interval,
and range for study scales. 

Animal Empathy Scale (AES), Human Empathy scale (HES) and
Owners’ Perception of Equine Pain Scale (OPEPS) scores for
working horse owners (n = 100).

Scale Mean (± SD) Median 95% CI Range

AES 81.27 (± 11.68) 83 78.95–83.58 52–99

HES 100.41 (± 20.24) 99 96.39–104.43 55–139

OPEPS 69.01 (± 9.04) 69 67.21–70.80 40–85

Table 4   Median, mean and range of estimated intensity
of animal pain associated with 17 painful conditions
(photographically illustrated) in equids. 

Factors scored by working horses owners (n = 100) using a Facial
Pain Scale (FPS) from no pain (1) to maximum pain (5). 

Painful conditions Median Mean Range FPS

Halter burn wound 3 2.99 1–5

Fetlock rope burn wound 4 4.14 2–5

Poor trimming and shoeing 3 2.76 1–5

Cannon and pastern rope burn
wound

5 4.67 1–5

Articular capsule wound 5 4.90 3–5

Mastitis 4 3.94 1–5

Open tibia fracture 5 4.90 2–5

Castration 4 4.01 1–5

Saddle sore 4 3.78 1–5

Subsolar abscess 5 4.72 2–5

Septic arthritis in foal 5 4.81 3–5

Skin lesions on withers 5 4.68 3–5

Dermatophilosis 2 2.28 1–5

Evisceration 5 4.89 1–5

Hoof overgrowth 3 2.95 1–5

Laminitis with hoof loss 5 4.82 2–5

Pectoral burn wound 4 3.77 1–5
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2014). Furthermore, the results show that poor trimming
and shoeing and hoof overgrowth were rated as low pain
conditions. The low intensity of pain attributed to these
conditions probably weakens owners’ intention of
improving their animals’ foot health and might also
contribute to the high prevalence of this condition.
Injuries in draught horses usually vary from simple wounds
to deep and extensive lesions, sometimes affecting muscles
and bones (Chavira-Sevilla 2003), which are seriously
aggravated when the horse’s body condition is poor
(Pritchard et al 2005). In this study, despite the fact that most
horses’ body condition was adequate, a high percentage of
animals presented skin lesions, mostly simple excoriations
located at harness contact points. These results may be attrib-
uted to the fact that most horses did not have appropriate
morphological characteristics to carry out draught activities.
Other authors have previously suggested that poor harness-
fitting or usage of inadequate harnesses can produce skin
lesions on these animals (Popescu & Diugan 2013).
Behavioural tests are considered a major component in
welfare assessment of working equids. These tests can help
demonstrate the nature (positive, negative or neutral) of the
human-equid interaction and equids’ mental state
(Hausberger et al 2008; Ali et al 2016). Furthermore, it has
been suggested that adverse reactions shown by horses
(such as avoidance and aggression) may reflect the quality
and characteristics of the human-horse relationship (Henry
et  al 2005). Interestingly, in this study, most horses
presented friendly behaviours towards their owner and the
observer, in contrast with previous studies (Pritchard et al
2005; Burn et al 2010b; Popescu & Diugan 2013). These
results suggest responsible and proper handling by horse
owners, and the existence of a positive relationship charac-
terised by a strong emotional bond between the horse and
their owner, which is needed for the development of
empathic skills (English 1991; Luna et al 2017).
The present study shows that working horse owners have
high levels of human-animal empathy, according to their
mean scores on the AES. Batson et al (1995) reported that
the level of empathic response “can be used to infer how
much one values the welfare of a person in need”; conse-
quently, the high levels of empathy elicited by animals
would reflect that owners value the welfare of their horses,
and therefore perceive when it is affected. In the present
study, the construct of human-animal empathy is not only
highly correlated to the animal welfare index, but it can also
explain a large proportion of the variation of the welfare
state of the working horses assessed. These results are
consistent with those reported by Kielland et al (2010) who
found that high levels of empathy and positive attitudes of
farmers towards animals were associated with low preva-
lence of skin lesions in cattle. English (1991) proposed that
empathy describes an emotional attachment between
humans and the animals with which they relate. Therefore,
one possible explanation of these findings, and in line with
Hemsworth and Coleman (2011), is that owners with higher
levels of empathy are capable of generating and feeling a

stronger emotional bond with their animals, which allows
them to put themselves in the animal’s position.
Consequently, the owner is capable of recognising and more
easily understanding the reactions and needs of their horses
and, therefore, is more inclined to provide them with greater
attention and care when needed.
In relation to human-human empathy, this was weakly asso-
ciated with the welfare index. Although, no previous studies
had evaluated the link between human-oriented empathy
and animal welfare, our results may be partially supported
by other studies (Taylor & Signal 2005; Signal & Taylor
2007), which found that empathy towards humans was posi-
tively associated with more pro-animal welfare attitudes.
Moreover, human-animal empathy was associated with
human-human empathy, but only moderately, which is
consistent with previous studies (Paul 2000; Norring et al
2014; Calderón-Amor et al 2017). This means that owners
with higher human-animal empathy scores were also more
empathic towards other humans. The modest correlation
between the two scales indicates that although both instru-
ments are related, they should not be understood as a unique
construct (Paul 2000). Thus, there are other factors that
affect the empathy towards animals. 
During the evaluation of owners’ perception of equine pain,
most painful conditions showed a wide range of pain scores,
as described in other studies (Ellingsen et al 2010; Waran
et  al  2010; Muri & Valle 2012; Luna et  al  2016). This
supports the notion that it is difficult for horse owners to
recognise and assess the pain experienced by animals,
probably due to the fact that the assessment of the degree of
pain experienced by an animal necessarily depends on a
subjective analysis (Anil et al 2002). This difficulty may be
even greater during the evaluation of pain in prey animals,
such as horses which, as part of their evolutionary strategy,
may show few signs of pain to avoid appearing vulnerable
to predators (Bateson 1991; Taylor et  al 2002). However,
despite the lack of consensus to qualify most of these condi-
tions, the present study shows that working horse owners
have a high perception of the degree of pain felt by horses,
according to their mean score in the OPEPS. This implies
that most owners tended to infer more intensely the pain in
horses, regardless of whether the evaluated condition really
deserves the highest rating of pain. It would be interesting,
in further studies, to differentiate those owners who, despite
the instructions given, were capable of really imagining
how the horses perceived the situation (felt pain), and those
who imagined how they themselves would have felt in the
horse’s position. Although, based on the study of Batson
et  al  (1997), both situations might evoke feelings of
empathy, they could have different consequences; the first
(imagining other’s position) leading to an altruistic motiva-
tion and therefore the owner tends to help the animal, while
the second (imagining self), producing an increase in both
empathy and personal distress, which has been found to
evoke egoistic motivations to relieve one’s own distress.
Our analyses showed a significant association between
owners’ perception of pain towards horses and the welfare
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state of their working horses. These results are consistent
with those reported by Kielland et  al (2008) in which
farmers’ recognition of animal pain was a good predictor of
welfare outcomes at farm level and a reliable predictor of
the quality of human-animal interactions. It has been
described that the ability to recognise pain plays a key role
in the assessment and subsequent decision-making for pain
alleviation in animals (Waran et al 2010). However, there
have only been a limited number of studies in this area of
research and, although causation cannot be established from
our results, we suggest that improving owners’ perception
of pain in horses could have a positive impact on the welfare
of their working horses, impact that has been previously
suggested for other species (Ellingsen et al 2010).
Despite the suggestion that empathy is not a relevant
criterion in the assessment of animal pain (see Bateson
1991), we found a high and positive correlation between
perception of equine pain and human-animal empathy,
supporting the notion that owners who scored higher on the
empathy measure also tended to score higher on the OPEPS.
These results are consistent with previous studies
suggesting that higher empathy scores appear related to
more intense ratings of observed pain in humans (Green
et  al 2009) and in other animal species (Ellingsen et  al
2010; Norring et  al 2014). Thus, our results suggest that
mechanisms that mediate empathy towards animals might
also be involved in the perception and evaluation of pain in
them, regardless of the species of animal. These results are
supported by research showing that perceiving and
assessing painful situations in humans was associated with
changes in activity in several brain areas that are involved
in empathic responses (Singer et  al 2004; Jackson et  al
2005). Moreover, the perception and assessment of pain in
others may trigger an affective state of arousal, such as
distress and anxiety, from which empathic response may
stem (Eisenberg 2000; Jackson et al 2005). For this reason,
one of the approaches used to investigate empathy towards
humans and animals is the observed responses of subjects
towards pictures of individuals or animals in situations that
could be associated with pain (Westbury & Neumann 2008;
Kielland et al 2010; Muri & Valle 2012). Thus, there is a
considerable amount of evidence supporting the notion that
high levels of empathy will be accompanied by a greater
pain perception given the intrinsic relationship between
both variables, as reported in this study.
There are, however, a number of limitations to the current
study that must be taken into consideration. Firstly, the
measures for both empathy and perception of pain in horses
were self-reported. There are known issues associated with
self-reported methods, such as social desirability bias,
which is the tendency of respondents to answer in a socially
acceptable manner (Holtgraves 2004). Therefore, future
research should focus on assessing empathy and perception
of equine pain in this population using other types of
measures, such as psychophysiological measures (eg
neuroimaging studies, facial electromyographic activity, or
electrodermal activity). Secondly, although cultural differ-

ences have been reported, both in human empathy (Cassels
et  al 2010) and in attitudes toward animals (Pifer et  al
1994), to our knowledge, no previous research has deter-
mined the role of cultural differences in human-animal
empathy and its relationship to animal welfare. Thus, future
work should further examine the relationship between
empathy towards animals and animal welfare in those
countries possessing a large quantity of working horses.  

Animal welfare implications and conclusion
This is the first study to establish the association between
high levels of owners’ human-animal empathy and percep-
tion of equine pain on working horses’ welfare status. Our
findings support the notion that owners with higher levels of
empathy towards animals maintain their horses in a better
state of welfare. Therefore, strategies oriented towards
improving the welfare state of working horses should
consider the inclusion of education programmes aimed at
promoting and stimulating empathy development in owners,
in order to generate positive interactions, improve the bond
with their animals, and consequently improve animals’ well-
being. On the other hand, the study also shows that empathy
towards animals was associated with empathy towards
humans and owners’ perception of pain in horses, suggesting
an intrinsic relationship between the three constructs. Future
research should aim at increasing knowledge regarding these
aspects of human-animal interactions, and examine possible
associations between empathy, perception of equine pain and
owners’ demographic variables.
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