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Abstract

Empathy towards animals and beliefs in animal-human continuity appear to play an important role in shaping the human-animal
relationship and in determining the way animals are treated and cared for. Veterinary medicine plays a central role in animal welfare
and has been recognised as a highly caring profession, especially in companion animal practice: however, a number of studies have
indicated that veterinary students show a decline in empathy towards animals and an increasing tendency to see them in Cartesian
terms as they progress through veterinary education. In the present study we used the Animal Empathy Scale and the Human-Animal
Continuity Scale to investigate empathy towards animals and beliefs in animal-human continuity in a sample of first-year (n = 131)
and final-year (n = 158) veterinary students of the University of Milan, Italy. Results revealed a difference in empathy towards
animals, with first-year students scoring significantly higher than those at the end of their academic training. This variation in empathy
over time emerged in both male and female students, however females always had higher empathy scores than males. Moreover,
veterinary students at the end of their course reported a more instrumental attitude toward animals, more pronounced in males than
in females. Similarly, there was a difference in the perception of continuity between humans and animals which was more evident in
males, with first-year students scoring higher than fifth-year students in some items. Results are discussed in relation to previous
studies carried out in other countries and, given the importance of empathy in the veterinary profession, potential reasons underlying
its apparent decrease are considered.
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Introduction 
In recent years increasing attention has been paid to the
welfare of animals. Domestic pets as well as farm, research
and wild animals have all come under the microscope as
have the factors influencing human-animal interactions (eg
Taylor et al 2004; Serpell 2005; Signal & Taylor 2006;
Sherman & Serpell 2008; Meyer et al 2014).
It has been shown that empathy towards animals, anthropo-
morphism (ie the tendency to attribute mental states and
emotions similar to our own to other species) and beliefs in
animal mind and sentience play an important role in shaping
both concern for animal welfare and the human-animal rela-
tionship (Hills 1993; Serpell 2003; Butterfield et al 2012).
There is also agreement that these three factors are inter-
linked (Hills 1995; Knight et al 2004; Apostol et al 2013). 
The term empathy, used colloquially to indicate the capacity
for people to understand and share the feelings of others
(either conspecific or not), refers to a complex multidimen-
sional psychological process, comprising both emotional
and cognitive components (Davis 1980; Preston & de Waal

2002; de Waal 2008; Dziobek et al 2008); the former
involves affective resonance with others’ emotions and the
generation of an appropriate emotional response, while the
latter includes abilities such as recognising and under-
standing another’s emotions and feelings (Taylor & Signal
2005) and perspective-taking (Baron-Cohen &
Wheelwright 2004; Schulte-Rüther et al 2008).
As a whole, empathy allows an individual to relate quickly to
the emotional state of other individuals and has visible effects
on overt behaviour: the understanding of others’ suffering is
characterised by a negative experience, which can lead both
to prosocial behaviour, namely a behavioural effort to
alleviate the distress of others and promote their welfare (de
Waal 2008; Knafo et al 2008), and to personal distress, ie an
excessive arousal that elicits defensive behaviours or strate-
gies of affective control (Decety & Lamm 2011).
There is evidence that the empathic response is amplified
by similarity (for example, in appearance, racial group and
personality) and familiarity (social closeness and previous
positive experiences), and is suppressed in relation to
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strangers and defectors (de Waal 2008; Westbury &
Neumann 2008; Drwecki et al 2011). In particular, simi-
larity bias seems to play a central role in the evolution of
empathy toward animals, which is triggered by animals’
signals, behaviours or physical features that closely
resemble human characteristics that arouse empathy
among humans (Würbel 2009).
Anthropomorphism and belief in animal mind may enhance
empathy towards animals acting through the similarity bias
and by increasing the perception of human-animal conti-
nuity in terms of having awareness, thoughts and feelings
(Hills 1995; Butterfield et al 2012; Apostol et al 2013).
Research has demonstrated that anthropomorphism varies
with a species’ genetic relatedness to humans (Hills 1995;
Harrison & Hall 2010), or with phylogenetic similarity:
since this effect emerges also in relation to empathy
(Westbury & Neumann 2008; Prguda & Neumann 2014),
Harrison and Hall (2010) suggested that anthropomorphism
could be considered the highest expression of the cognitive
component of interspecific empathy.
Recently, Apostol and colleagues (2013) found a correla-
tion between belief in animal mind and the cognitive
component of empathy toward animals and hypothesised
that “anthropomorphic interpretations could facilitate the
perspective taking process which, in turn, may lead to the
affective empathic reaction”.
So far, a number of studies, based mainly on question-
naires and validated scales, have investigated how
empathy towards animals, anthropomorphism and belief in
animal mind are influenced by variables such as gender
(Paul & Podberscek 2000; Taylor & Signal 2005;
Ellingsen et al 2010), culture or religion (al Fayez et al
2003; Phillips et al 2012), eating habits (Filippi et al 2010;
Rothgerber 2014), education and specific knowledge and
training (eg Paul & Podberscek 2000; Levine et al 2005;
Fischer & Tamioso 2013; Phillips 2014).
In general, females tend to be more empathic and show
more concern for other individuals, both human and non-
human beings (Davis 1980; Paul & Podberscek 2000;
Baron-Cohen & Wheelwright 2004; Signal & Taylor 2007;
Ellingsen et al 2010), and show greater concern for their
welfare and suffering than males (Heath & Lanyon 1996;
Capner et al 1999; Serpell 2005; Hazel et al 2011).
There is also evidence that education and specific training
may influence empathy towards people and other animal
species. In particular, there are studies showing that health
professionals and medical students undergo a process of
hardening and appear to become more cynical as they
progress in clinical experiences and medical education,
showing a decline in empathy (eg Austin et al 2007; Hojat
et al 2009; Neumann et al 2011; Nunes et al 2011).
Similar findings have been reported for veterinary
students with respect to empathy and attitudes towards
animals, which appear to be impaired by veterinary
education (O’Farrell 1990; Hellyer et al 1999; Paul &
Podberscek 2000; Levine et al 2005).

Besides empathy, in veterinary medicine, anthropomor-
phism and belief in animal mind and sentience are also
issues of particular interest, due to their link with
empathy toward animals and to their role in promoting
and maintaining our respect, care and compassion for
other species (Harrison & Hall 2010).
Paul and Podberscek (2000) investigated veterinary
students’ empathy towards animals and their beliefs
concerning the sentience of animals at two British universi-
ties. Comparing students of the first pre-clinical year, the
first clinical year and the final year, they reported a decline
in empathy toward animals (dogs, cats, cows and pigs) in
students of the later years, with a particular involvement of
the cognitive component: as the veterinary course proceeded
students ‘counter-anthropomorphised’ animals and tended to
see them in more Cartesian terms, as machine-like and
having less capacity for consciousness. In particular, it
emerged that students in their later years rated the sentience
of animals as lower than students in their earlier years, so
that animals were considered able to feel hunger and pain but
not to experience complex feelings, such as boredom.
Moreover, the authors reported that among male students,
empathy toward animals decreased over time, so they were
less compassionate about animal hunger and pain, as well as
fear and boredom, at the end of their training. These results
were consistent with those obtained in a previous study by
Hellyer et al (1999), which showed that fourth-year veteri-
nary students in the US were less likely to treat animal pain
than second- or third-year students. 
More recently, Levine et al (2005) assessed veterinary
students’ perceptions of the cognitive abilities of different
domesticated species in one North American Veterinary
College, reporting that 90% of them believed that dogs and
cats had cognitive abilities and were able to experience
emotions, while the percentage of students believing in
cognitive abilities and sentience of farm animals was lower,
with less than a half believing poultry had cognitive
processes. As the author noticed, students’ beliefs about farm
animals’ cognition and emotions were inconsistent with
current scientific evidence and this ignorance regarding the
mentality of domestic species represented a cause of concern
as to how these future veterinarians would have promoted
animal welfare: in fact, in this study it also emerged that
students considered painful procedures, such as hot branding
and castration without anaesthesia or analgesia, suitable for
cows, small ruminants and pigs, but not for dogs and cats. 
Taken together, these studies on veterinary students depict a
potentially worrying situation, since a limited awareness of
the current state of knowledge about animal cognition and
sentience in different species and a detached, unempathic
approach towards animals may have negative implications
for vets’ capacity to ensure animal welfare and concern
about patients’ well-being (Paul & Podberscek 2000).
Indeed, a study by Ellingsen et al (2010) showed that
empathy was the best predictor of how people rated pain in
dogs and another study by Norring and colleagues (2014)
revealed that empathic vets score cattle pain higher, with
important consequences for the welfare of these animals.
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Although some studies have focused on empathy towards
animals in veterinary students, to our knowledge all of them
have been carried out at British, Australian and North
American universities, whereas research on veterinary
students in Italian universities is completely lacking.
The main aim of the current study was to start exploring
the Italian scenario of veterinary medicine, testing a
sample of veterinary students to assess whether and to
what extent veterinary education influenced empathy
towards animals, anthropomorphism and beliefs in animal
mind and sentience (namely perception of continuity
between humans and other animals), as observed in other
countries. The second aim was to evaluate whether gender
differences emerged in undergraduate Italian veterinary
students as clearly as in other countries and samples. To
reach these goals we employed two validated scales,
already used in the literature: the Animal Empathy Scale
(AES) developed by Paul (2000) and the Human-Animal
Continuity Scale (HACS) constructed and validated by
Templer et al (2006). To evaluate the effect of the scien-
tific training, we compared students of the first and fifth
year of the veterinary course. Finally, we set out to inves-
tigate the relationship between empathy and continuity
beliefs to see whether these concepts may be related.
Based on previous literature suggesting a decrease in
empathy and reduced belief in animal mind and sentience
over time (Shurtleff et al 1983; Hellyer et al 1999; Paul &
Podberscek 2000) and showing gender is a relevant
variable in the level of empathy towards animals (eg Paul
& Podberscek 2000; Ellingsen et al 2010), we predicted
that first-year students would show a higher level of
reported empathy towards animals and a greater perception
of continuity between humans and non-human animals
than those of the fifth year; we also hypothesised that
females would obtain higher scores compared to males. 

Materials and methods

Participants 
The initial sample comprised 131 first-year (34 males,
97 females) and 158 fifth-year (44 males, 114 females)
students of veterinary medicine at the University of Milan,
Italy. All students were informed of the study during class
time and their participation was voluntary and anonymous. 
Fifteen participants (six first year: three females and three
males and nine fifth year: five females and four males) did
not complete the HACS and two participants (one first-year
male and one fifth-year male) did not complete the AES and
were thus excluded from the correspondent analyses.
Hence, the final sample consisted of 125 first-year students
(31 males and 94 females ranging from 18 to 38 years of
age: mean (± SD) = 20.2 (± 2.1) and 149 fifth-year students
(40 males and 109 females ranging from 22 to 47 years of
age: 25.1 [± 3.4]) for the HACS, and of 130 first-year
students (33 males, 97 females) and 157 fifth-year students
(43 males, 114 females) for the AES.

Procedure 
Participants were asked to complete the questionnaire
20 min prior to the start of a lecture and to return it to a
researcher, who was present in the room to answer to any
potential questions regarding the subject matter. 
Students were told that the purpose of the survey was to gain
knowledge regarding the human-animal relationship and that
their responses would remain anonymous and be used for
scientific research only. We did not mention explicitly that
the questionnaire was aimed at assessing empathy and
perception of human-animal continuity, in order to avoid a
social desirability effect on students’ responses; for the same
reason, students were told that there were no right or wrong
answers as we were interested in knowing their authentic
point of view. After completing the questionnaire, they were
fully debriefed about the real purpose of the study and they
read and signed an informed consent form and an authorisa-
tion to allow us to use the data.

Questionnaire
The whole questionnaire consisted of three parts. Part 1
aimed at obtaining information on students’ age, gender and
background experience (eg previous and present interac-
tion/experiences with animals, past or actual pet ownership,
religion, eating habits [vegetarian or not]) which could be
relevant in affecting their responses. Part 2 comprised the
Animal Empathy Scale (AES), designed to measure
empathy towards animals (Paul 2000). This scale includes a
total of 22 items, eleven representing unempathic senti-
ments and eleven empathic sentiments. The majority of
items emphasise negative events and emotions. Responses
to each item are requested using a nine-point Likert-type
scale, ranging from ‘Agree very strongly’ to ‘Disagree very
strongly’, with agreements with empathic statements
scoring high (maximum 9) and agreements with unempathic
statements scoring low (minimum 1). The total Animal
Empathy Scale score is calculated as the sum of the
22 responses: thus, total score can range from a minimum of
22 to a maximum of 198, with higher scores indicating
stronger levels of self-reported empathy (Paul 2000).
Part 3 comprised the Human-Animal Continuity Scale,
constructed and validated by Templer et al (2006) to
measure the extent to which humans and animals are
viewed on the same continuum or in a dichotomous way.
The scale includes a total of 12 items regarding the percep-
tion of continuity between humans and animals and
responses to each item are requested using a 7-point Likert-
type scale, ranging from ‘strongly disagree’ (1) to ‘strongly
agree’ (7). Some items represent anthropomorphic consider-
ations about animals (eg item 8: ‘animals can fall in love’),
others are related to the perception of similarity between
humans and animals (eg item 4 ‘people are animals’) and
some measure to what extent people believe in animal
sentience and cognition (eg item 2, ‘Humans can think but
animals cannot’). The authors reported that factor analysis
yielded three factors that were labelled ‘rational capacity’,
‘superiority vs equality’ and ‘evolutionary continuum’.
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Hence, the scale content seemed to cover three important
components of our relationship with animals, namely
anthropomorphism, belief in animal mind and sentience and
perception of similarity. 
Total scores on the Human-Animal Continuity Scale
(HACS) potentially range from 12 to 84, with higher scores
indicating higher levels of self-reported perception of
human-animal continuity. 
Both scales had been previously validated and were
specially translated into Italian (with back-translation) for
this study. The AES and HACS scales were administered in
a counter-balanced order.

Statistical analysis
Total scores on the AES and HACS scales were calcu-
lated. The internal consistency of both scales was
assessed using Cronbach’s alpha and, if unsatisfying, an
exploratory factorial analysis was run in order to
evaluate the scale dimensionality. Two-way analysis of
covariance (ANCOVAs) were performed to evaluate the
effect of gender, year of course and age on total score
(AES) and on single-items’ scores (HACS); subsequent
simple effects analysis (one-way ANOVAs) verified the
effects of one variable at individual levels of the other
independent variable. Pearson correlation coefficient was
used to assess the relationship between AES global score
and HACS specific items.
All the statistical analyses were carried out with SPSS Statistics
21 (IBM, NY, USA), except for the latent structure coefficients,
evaluated with the R package ‘sem’ (Fox et al 2014).

Results
Twelve participants among those who completed the ques-
tionnaire were excluded from the dataset because their AES
score exceeded (± 2) SD from the mean (first year: two
males; fifth year: four females and six males); the remaining
261 students (76.2% females) were evaluated in subsequent
analyses. Almost all subjects were neither vegetarian nor
vegan (89.3%) and owned a pet at the moment the study
(88.1%) or had owned a pet in the past (90%). Most partic-
ipants declared themselves to be either atheist/agnostic
(39.8%) or Catholic (48.4%) with other religions being
extremely rare (0.09%). As participants who declared them-
selves to be Catholic did not specify if they were practicing
or not, we decided to exclude religion from the analyses.

AES
The Cronbach alpha coefficient showed a good reliability
for AES (alpha = 0.834), higher than that reported by Paul
(2000; alpha = 0.78). AES total score distribution was
analogous to the normal curve (asymmetry = –0.38,
SE = 15; kurtosis = –0.29, SE = 0.30; Kolmogorov-Smirnov
test: P > 0.05) and thus we used parametric statistical tests.
Descriptive statistics of the sample (mean scores, standard
deviations and percentiles) are reported in Figure 1. 
A two-way ANCOVA (gender × year of course; covariate:
age) revealed a weak effect of age on empathy (F1, 257 = 5.96;
P < 0.05, partial eta-squared = 0.02) and stronger, significant
main effects of gender (F1, 257 = 32.1; P < 0.01, partial eta-
squared = 0.11) and year of course (F1, 257 = 20.5; P < 0.01,
partial eta-squared = 0.07), but not an interaction between
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Mean Animal Empathy Scale scores, standard
deviations and percentiles  of  students in
their first and final years of study.
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these two factors. The subsequent simple effects analysis
explored the effect of gender at the individual levels of year
of course, and vice versa. Males were slightly less empathic
than females (one-way ANOVA, F1, 119 = 9.07; P < 0.01,
partial eta-squared = 0.07) since the first year of course; this
difference was maintained and only slightly increased up to
the fifth year (F1, 138 = 25.37; P < 0.01, partial eta-
squared = 0.15): in fifth year, both males and females
showed a lower AES score (females: F1, 197 = 9.9; P < 0.01,
partial eta-squared = 0.05; males: F1, 60 = 10.4; P < 0.01,
partial eta-squared = 0.13; Figure 1). Age was positively but
weakly related only to the fifth-year students’ empathy
(b = 0.96, 95% CI: 0.04–1.89). 
A number of items of particular interest for veterinary
practice were selected and further analysed: five of them
concerned the sensitivity to the owner-pet bond (items 8, 12
14, 16, 19) and four were related to sensitivity to pets’ (dogs
and cats) distress signals (items 2, 4, 11).
A two-way ANOVA (gender × year of course) showed a
main effect of gender: male students were less empathic
on all the items concerning the sensitivity toward the
owner-pet bond and on item 4 [“I get annoyed by dogs
that howl and bark when they are left alone”] related to
pets’ distress. Moreover, there was an effect of the year
of course, with fifth-year students being less empathic
than first-year students on items 8, 12 and 19 (“People
who cuddle and kiss their pets in public annoy me”,
“Many people are over-affectionate towards their pets”,
People often make too much of the feelings and sensitiv-
ities of animals”) and on items 2, 4, 11 (“Often cats will
meow and pester for food even when they are not really
hungry”, “I get annoyed by dogs that howl and bark when
they are left alone”, “Dogs sometimes whine and
whimper for no real reason”) (see Table 1).

HACS
With regard to the Human Animal Continuity Scale, we found
an unsatisfactory internal consistency (Cronbach’s
alpha = 0.51), also confirmed by its factors loading matrix
(Principal Components Analysis, orthogonal Varimax rotation,
Kaiser’s eigenvalues-greater-than-one rule; see Table 2),
whose five factors, overall accounting only for 61% of
variance, were formed by only one or two items, not semanti-
cally bounded (except for Factor 1, whose loadings were with
items 7, 6, 11). Coherently, all factors presented insufficient
internal consistency coefficients, ranging from alpha = 0.57
(Factor 2) to alpha = 0.29 (Factor 1), and the overall factorial
matrix showed a poor goodness of fit: Goodness of Fit Index
GFI = 0.787 (GFIs are acceptable when > 0.9 see, eg Jöreskog
& Sörbom 1984), Root Mean Squared Error of Approximation
RMSEA = 0.256 (RMSEA are optimal when < 0.05, accept-
able when < 0.08 or < 0.1 see, eg Steiger & Lind 1980). This
result contrasts with that reported by Templer et al (2006), who
constructed and validated this scale finding a quite acceptable
internal consistency (Cronbach’s alpha = 0.69) and identifying
three distinct factors. 
Given the low internal consistency, we decided to focus
on single items rather than on a global score. We focused
on items that appeared suitable to assess two important
aspects which may be affected by veterinary education:
cognitive and phylogenetic continuity between humans
and animals (ie item 2: “Humans can think but animals
cannot”, item 4: “People are animals” and item 6: “ People
evolved from lower animals”), and instrumental attitude
toward animals (ie item 10: “The needs of people should
always come before the needs of animals”; item 11: “It’s
okay to use animals to carry out tasks for humans”; item
12: “It’s crazy to think of an animal as a member of your
family”). All these items respected the normal distribution
characteristics (asymmetry and kurtosis less or equal to 1
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Table 1   Gender and year differences in scores in single items of the Animal Empathy Scale related to the owner-pet
bond and to pet distress (standard deviations reported in brackets).

Gender Year of course

Males Females F1,259, P-value; η
2 par First Fifth F1,259, P-value; η

2 par

AES-sensitivity toward owner-
pet bond

AES 8 7.0 (± 2.3) 7.8 (± 2.1) 6.1, P < 0.05; 0.02 8.1 (± 1.8) 7.4 (± 2.4) 13.03, P < 0.01; 0.05

AES 12 4.8 (± 2.7) 5.9 (± 2.9) 6.65, P < 0.01; 0.03 6.1 (± 2.9) 5.2 (± 2.9) 5.93, P < 0.05; 0.02

AES 14 7.5 (± 2.0) 8.5 (± 1.2) 20.9, P < 0.01; 0.08

AES 16 6.5 (± 2.5) 7.4 (± 2.4) 6.81, P < 0.01; 0.03

AES 19 6.7 (± 2.2) 7.5 (± 2.1) 6.17, P < 0.05; 0.02 7.8 (± 1.9) 6.9 (± 2.3) 8.7, P < 0.01; 0.03

AES-sensitivity to pets’ 
distress signals

AES 2 5.5 (± 2.5) 4.4 (± 2.8) 11.25, P < 0.01; 0.04

AES 4 6.2 (± 2.6) 7.3 (± 2.2) 10.61, P < 0.01; 0.04 7.6 (± 2.1) 6.6 (± 2.5) 13.27, P < 0.01; 0.05

AES 11 6.5 (± 2.5) 5.8 (± 2.5) 5.12, P < 0.05; 0.02
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and not significant; Shapiro normality test), except for
item 2 and item 12, whose lower tails were fairly under-
represented (kurtosisitem2 = 8.5; kurtosisitem12 = 9.9; Shapiro
test, P-values < 0.01). However, as in our opinion the
content of these two items was relevant to the topics of the
study and, in particular, to the veterinary profession, we
decided to consider them.
A two-way ANCOVA (gender × year of course; covariate:
age) confirmed a non-significant effect of age, for all the
items considered. Scores on items related to the perception
of phylogenetic and cognitive continuity revealed a weak
and almost significant difference, depending on the main
effect of the course year, for only item 4 (“People are
animals”: F1, 257 = 3.4; P = 0.07, partial eta-squared = 0.01):
fifth-year students scored lower than those in the first year.
There was a significant main effect of gender (F1, 257 = 6.7;
P < 0.05, partial eta-squared = 0.02) and a gender per year
effect (F1, 257 = 5.91; P < 0.05, partial eta-squared = 0.02) on
item 2 (“Humans can think but animals cannot”): the

discrepancy between first- and fifth-year students’ scores
was greater among males. In contrast, scores on items
related to an instrumental attitude toward animals (Table 3)
were higher in fifth-year students (items 10, 11 and 12) and
in males (items 10 and 12). 

Relationship between empathy and perception of
human-animal continuity
There were significant, moderate negative correlations
(Pearson’s r coefficients) between AES total score and
scores on HACS items related to instrumental attitude
toward animals (rT-10 = –0.419; P < 0.01; rT-11 = –0.396;
P < 0.01; rT-12 = –0.333; P < 0.01). 

Discussion
The aim of the current study was to investigate the relation-
ship between empathy toward animals, perception of
human-animal continuity and veterinary education in a
sample of Italian veterinary students. 

© 2016 Universities Federation for Animal Welfare

Table 2   The Human-Animal Continuity Scale rotated components pattern.

Only loadings ≥ 0.300 are shown.

Items Component

1 2 3 4 5

7. People are superior to animals 0.702 0.315

6. People evolved from lower animals –0.671

11. It’s ok to use animals to carry out tasks for human 0.653

10. The needs of people should always come before the needs of animals 0.629

2. Human can think but animals cannot 0.857

1. Humans have a soul but animals do not 0.734 0.368

3. People have a life after death but animals do not 0.325 0.741

9. People have a spiritual nature but animals do not 0.726

4. People are animals 0.746

5. Animals are afraid of death 0.706

12. It’s crazy to think of an animals as member of your family 0.832

8. Animals can fall in love 0.486 0.586

Table 3   Gender and year differences in the Human-Animal Continuity Scale items on instrumental attitude toward animals
(standard deviations are reported in brackets).

Gender Year of course

Males Females F1,246, P-value; η
2 par First Fifth F1,246, P-value; η

2 par

HACS-instrumental HACS 10 3.6 (± 0.2) 2.63 (± 0.1) 22.48, P < 0.01; 0.07 2.1 (± 0.2) 3.55 (± 0.2) 13.19, P < 0.01; 0.05

HACS 11 3.93 (± 0.2) 4.84 (± 0.2) 13.98, P < 0.01; 0.05

HACS 12 1.8 (± 0.1) 1.2 (± 0.1) 13.74, P < 0.01; 0.05 1.37 (± 0.2) 1.69 (± 0.1) 4.71, P < 0.05; 0.02
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Overall, our results are in agreement with those of
previous studies carried out in other countries, which show
that veterinary students’ attitudes towards animals in terms
of empathy, beliefs in animal sentience and beliefs in
animal cognitive abilities seem to worsen during the
veterinary education process, giving rise to a more instru-
mental attitude toward them and a more Cartesian perspec-
tive on their psychology. In addition, current findings
confirm previous evidence that gender influences the level
of empathy towards animals and attitudes towards them
(Paul & Podberscek 2000; Taylor & Signal 2005; Signal &
Taylor 2007; Ellingsen et al 2010).
In their UK cross-sectional study on veterinary students’
attitudes towards the welfare of animals, Paul and
Podberscek (2000) found that the year of study was signifi-
cantly related to the perceived sentience of domestic
animals (dogs, cats and cows), with students in their later
years of study attributing lower levels of sentience;
moreover, female students rated themselves as having
significantly higher levels of emotional empathy with
animals than did male students, and maintained relatively
high levels of empathy over time, whereas male students
showed decreasing levels of empathy through years.
The current study based on the AES scale revealed a significant
difference in self-reported empathy towards animals between
the first and the final year of the veterinary curriculum in both
male and female students, which might suggest an effect of
education. Male students always scored as less empathic than
females, independently of the year of study, and such an effect
was stronger than that due to the year of course. 
The presence of gender differences in empathy scores is
consistent with the psychological literature, which demon-
strates that, in general, females tend to be more empathic
than males towards both human and non-human beings
(Davis 1980; Paul & Podberscek 2000; Baron-Cohen &
Wheelwright 2004; Signal & Taylor 2007; Ellingsen et al
2010), and show greater concern for their welfare and
suffering than males (Heath & Lanyon 1996; Capner et al
1999; Serpell 2005; Hazel et al 2011). Interestingly, similar
findings have been reported in human medicine with regards
to empathy towards patients in both students and profes-
sionals (Hojat et al 2002; Austin et al 2007; Berg et al 2011).
In particular, it has been shown that females score higher
than males on measures of emotional reactivity (empathic
concern and personal distress), while cognitive abilities,
such as perspective-taking and recognition of affect in
others, reveal no consistent sex differences (Davis 1980).
These findings, however, are consistent only with older
children/adolescents and adults (Schulte-Rüther et al 2008;
Bandstra et al 2011; Roth-Hanania et al 2011), and this may
suggest the internalisation of social expectation regarding
gender role and gender identity, through social learning
processes (Roth-Hanania et al 2011). 
Yet, a genetic effect cannot be excluded since it has been postu-
lated that, during phylogeny, empathy might have evolved
within the context of parental care, in order to facilitate the
mother-offspring bond (Preston & de Waal 2002). Recently,

Derntl and colleagues (2013) showed an effect of female repro-
ductive hormones on empathy, suggesting the role of proges-
terone in predisposing women to empathic behaviour. 
Like Paul and Podberscek’s work (2000), our study was
not a longitudinal one, so we cannot conclude that the
difference in empathy we found towards animals neces-
sarily represents a real decline due to an effect of
education. However, our findings are in line with the
hypothesis that students’ empathy and attitudes towards
animals could be impaired by veterinary education, as
already reported for empathy towards people in human
medicine (Austin et al 2007; Hojat et al 2009; Neumann
et al 2011; Nunes et al 2011). The effect of education on
empathy could be confused with the effect of age,
however, our results indicate that the effect of age on
empathy was very limited and, when partialised, the effect
of education remained significant. As the selection test to
enter the veterinary school, the curriculum and the
teaching staff were consistent for the two cohorts of
students and the questionnaire was administered during
compulsory attendance lectures (and almost all students
participated in the study), it is reasonable to assume that
both cohorts of students were comparable. 
The potential effect of education on students’ empathy is an
interesting finding and, given the importance of empathy for
animal welfare, more studies and, in particular, longitudinal
studies, would be necessary to confirm it and gain a better
understanding of the aspects of the Italian veterinary education
that are responsible for this apparent decrease in empathy.
Paul and Podberscek (2000), reviewed possible reasons for
veterinary students’ decline in empathy and belief in animal
mind and sentience, suggesting that this could either be a
way of coping with the moral conflict and emotional
distress which older students are expected to encounter in
veterinary work, or the result of a role-modelling process,
similarly to what happens to medical students (Paice et al
2002; Burks & Kobus 2012). As the authors noticed,
younger veterinary students were traditionally exposed to
and emulated a masculine role model, whose behavior and
attitudes towards animals were characterised by tough-
mindedness, devaluing emotional concern.
More recently, Levine et al (2005) suggested that differ-
ences in students’ perception of companion-animal and
farm-animal emotional and cognitive abilities that emerged
in their study could also depend on a lack of awareness of
the current state of scientific knowledge about cognitive and
emotional abilities of domestic species; they also suggested
that it would be useful to educate veterinary students
formally and specifically on animal cognition, in order to
guarantee the application and maintenance of high
standards of animal welfare in practice. The current study,
being the first carried out in Italy, does not allow us to
disentangle the possible reasons for the observed apparent
decrease in empathy, but it would be interesting to address
this aspect in more detail in future studies.
Although the difference in empathy towards animals that
emerged between first- and final-year veterinary students
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could, in principle, be a source of worry, it is worth consid-
ering that in this study the mean empathy score of both
males and females in the first and final year was relatively
high, thus indicating an overall satisfactory level of
empathy. Moreover, as 76.2% of the participants were
females, and this preponderance of female students reflects
a clear trend with a growing number of women undertaking
veterinary medicine (Hart & Melese d’Hospital 1989), a
more feminine and empathic attitude towards animals is
likely to develop in Italy in the future. 
Unfortunately, we could not directly compare our students’
scores with those reported by Paul and Podberscek (2000),
since they used a 28-item version of the AES, or with those
from the study by Ellingsen et al (2010), since they adopted
a seven-point Likert scale. 
The only data available for comparisons are those by Paul
(2000) and by Meyer et al (2014), which are relative to a
general sample of Scottish adults and to a sample of second-
year Swedish veterinary students (mainly females), respec-
tively. Interestingly, our first-year students’ scores appear to
be slightly higher than those of Scottish pet-owners, whereas
fifth-year male, but not female, students’ scores resemble
more those of the non-pet owners. Moreover, our sample
empathy scores seem higher than those reported by Meyer
et al (2014), for second-year Swedish veterinary students.
In general, studies using the AES have considered only the
total score (eg Paul 2000; Paul & Podberscek 2000; Taylor
et al 2004; Ellingsen et al 2010), whereas we decided to focus
also on single items that could be particularly relevant for
veterinary practice, namely those related to the sensitivity
towards the owner-pet bond and sensitivity towards pets’
distress signals. In fact, in Italy, even if the veterinary core
curriculum is common to all students and more related to farm
animals and production, many students end up treating pets.
For both these aspects (sensitivity to owner-pet bond and to
pets’ distress signals), the general trend of empathy was
confirmed: there was an effect of year of course, with final-
year students reporting lower levels of empathy, and a clear
effect of gender, especially for items related to sensitivity to
owner-pet bond, with females more sensitive than males.
These results are of some concern as the human-animal bond
is considered an important motivation for people to seek
veterinary care for their pets and the veterinarians’ sensitivity
toward the owner-pet bond is recognised as a determinant of
a successful private practice (Mitchner & Ogilvie 2002).
For these reasons, some changes in veterinary medical
education have been suggested, such as training veterinary
students to deal with the human-animal bond (Adams et al
2004) and in animal behaviour in order to improve the vet-
owner-pet relationship, animal handling, and managing of
animals’ pain and distress (Sherman & Serpell 2008; Rodan
et al 2011; Carney et al 2012). 
A lower sensitivity toward animals’ distress in veterinary
students in their final year was also found in previous
studies (Hellyer et al 1999; Paul & Podberscek 2000) and
may be due to a habituation process, as suggested by Pillai
Riddell and Craig (2007), who found that paediatricians

attributed significantly lower levels of pain to infants’ facial
expressions than did parents. As these authors noticed,
health professionals may become slightly habituated to
patients’ pain signs because of their extended exposure to
them. It would be interesting to evaluate this effect in veteri-
nary students using visual or auditory material, such as
photographs or videos of animals in pain or distress. 
A further interesting finding is that the AES scale devised by
Paul (2000) and used in other studies was confirmed as
having good psychometrical characteristics, including high
internal consistency and little evidence of cultural bias. This
allows us to provide a normative standard for Italian veteri-
nary students and opens the way for a more systematic study
of empathy towards animals in other samples (eg veterinary
students from different Italian universities, veterinary
professionals, stockpersons, scientists, etc) who, in different
ways, work in areas related to animal welfare and care. 
As regards the Human Animal Continuity Scale, in the
current study it revealed low internal consistency and an
unsatisfactory factorial structure. This scale was originally
constructed by Templer et al (2006) with the interesting
goal of measuring the extent to which people view humans
and animals on the same continuum; the authors suggested
the suitability of the scale in human-animal relationship
research, so we used it to evaluate if and how perception of
continuity between humans and other animals varied during
veterinary education (ie with increasing practice and
knowledge about animals), and whether a higher perception
of continuity would be associated with a higher level of
empathy towards animals. 
The low internal consistency of the HACS scale revealed
in this study suggests that this scale may not be readily
employable with populations and aims that differ from
those of the original study. However, to our knowledge
this is the only study that used this scale since its original
construction and validation; thus, more work seems
necessary before a final conclusion on its content validity
and construct validity can be drawn. As underlined by
Templer et al (2006), the issue of people’s beliefs in
human-animal continuity is extremely interesting and
warrants further investigation. 
In particular, it is reasonable to hypothesise a relationship
between beliefs in human-animal continuity and the
tendency to empathise with them (Westbury & Neumann
2008; Apostol et al 2013; Prguda & Neumann 2014). A
reliable measure of whether and to what extent people
consider humans and other animals on a continuum could
provide insight into the different variables shaping people’s
beliefs in animal-human continuity; it could also provide
interesting information as to the extent to which the
growing scientific knowledge on animals’ cognitive
abilities coming from disciplines, such as ethology, compar-
ative psychology and neuroscience is spread among non-
experts, and how it might help in promoting different
aspects of animal welfare. As Levine et al (2005) suggested,
given the key role of veterinarians in promoting animal
welfare, it would be important to educate veterinary
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students on animal cognition and comparative cognition, to
make them aware of the psychological processes that take
place in the species they will take care of. Moreover, Hazel
and colleagues (2011) demonstrated that veterinary
students’ attitudes towards animals became more positive
after an animal-welfare course.
Although total scores could not be used, some interesting
results emerged from the analysis of the HACS items
concerning instrumental attitudes toward animals and
perception of phylogenetic and cognitive continuity.
Regarding instrumental attitudes, similarly to what emerged
for empathy scores, for all items we found a significant
effect of the year of course, with first-year students having
a lower instrumental attitude than their final-year
colleagues; there was also an effect of gender, with females
being more prone to view an animal as a member of the
family and less prone to take an instrumental attitude. It’s
worth noting that only for item 11 “It’s ok to use animals to
carry out tasks for humans” first-year students reported a
slight disagreement and fifth-year students a slight
agreement, while for the other two items scores reflected a
disagreement with the statements in both groups, suggesting
that veterinary students in our sample had an overall
positive attitude towards animals.
Results on perception of continuity between animals and
humans (ie “Human can think but animals cannot”, “People
are animals” and “ People evolved from lower animals”)
were more variable and the effect of year of course and
gender less evident: an effect of gender and a gender-per-
year was found only for the item “humans can think but
animals cannot”, with females being more prone to attribute
the capacity of thinking to animals and a more marked
difference between first- and fifth-year male students,
supporting the results obtained by Paul and Podberscek
(2000). However, students’ scores remained within the
positive range, revealing a good perception of phylogenetic
and cognitive continuity between humans and animals.
Finally, we found a significant negative correlation between
the empathy global score and scores related to instrumental
attitudes toward animals, which supports the existence of a
relationship between these two aspects. This result confirms
the need to pay attention in planning academic veterinary
curricula, for instance combining courses concerning
animal production with those related to animal cognition
and welfare, in order to avoid the development of an instru-
mental attitude towards animals (Levine et al 2005; Main
2010; Hazel et al 2011). In fact, empathy and attitudes
toward animals have been influenced by the introduction of
zootechnology and the industrialisation of animal farming,
which is based on industrial and intensified systems. These
two phenomena, which have tended to promote a more
mechanistic view of animals (Porcher 2006, 2011), may
interfere with veterinary students’ abilities to advocate for
the welfare of the animals in their care by suppressing
empathy (Martinsen 2007).

Future research
In summary, the current study is a first step in the explo-
ration of the Italian scenario as regards empathy in veteri-
nary medicine. The emerging scenario appears to be in
tune with evidence accumulated so far in other countries,
although further studies are needed before a more general
conclusion on the relationships between empathy toward
animals, perception of human-animal continuity, and
veterinary education can be drawn. This study, as most of
those carried out so far (eg Shurtleff et al 1983; Hellyer
et al 1999; Paul & Podberscek 2000) was based on a cross-
sectional design, therefore it would be necessary to carry
out longitudinal studies to assess whether the noted differ-
ences in empathy and attitudes towards animals are
actually due to veterinary education. These kinds of
studies are still very limited in the veterinary field (eg
Heath et al 1996; Heath & Lanyon 1996) and, to our
knowledge, none has focused on topics such as empathy
towards animals or belief in animal mind.
It would be important also to integrate self-assessment with
other, more objective measures of empathy, such as behav-
ioural or physiological indices, to overcome the limitations
of self-rating. Moreover, it would be intriguing to assess
whether and to what extent the apparent decrease in
empathy exhibited by students represents a coping strategy,
depends on role-modelling or is attributable to an inade-
quate efficacy, or even the unwillingness, of universities to
teach animal welfare, animal behaviour and psychology and
animal ethics in veterinary courses (Arluke 2004; Martinsen
2007). It would also be relevant to evaluate whether the
apparent changes in empathy occurring during veterinary
education represent the first symptom of a trend which
continues throughout veterinary practice.
Finally, cross-cultural studies employing the same method-
ology are needed to compare empathy levels and attitudes
towards animals in veterinary students from different
countries, in order to better understand the effect of gender
and curricula; for example, in Italy, animal experiments in
veterinary education are not allowed, unlike in other
countries (eg Arluke 2004; Martinsen 2007), and this kind
of didactic method may have a strong impact on students’
empathy and attitudes (Arluke & Hafferty 1996; Birke &
Arluke 2007; Daly and Morton 2008).

Animal welfare implications and conclusion
In line with previous studies, our results revealed an
apparent decline in empathy towards animals during the
veterinary academic training, with first-year students
scoring significantly higher than those in their final year.
Moreover, perception of continuity between humans and
animals was different between the first and final year of
course, and students at the end of their university education
reported a more instrumental attitude toward animals. This
effect may be due to a process of role-modelling, to a
strategy of affective control to cope with personal distress in
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response to animals’ suffering and to the structure of
academic curriculum, which is especially concerned with
animal production. In order to avoid the development of a
marked instrumental attitude toward animals in veterinary
students, it could be useful to endorse courses about animal
welfare, animal cognition, ethology and the human-animal
bond in veterinary education. 
Finally, we found a gender effect on empathy toward
animals and on perception of continuity between humans
and animals, with females always obtaining higher scores
than males. As nowadays the majority of veterinary students
are female, a more empathic attitude towards animals may
develop in Italian veterinary medicine in the future.
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