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Abstract
The aim of this study was to examine the 

attitudes of veterinary students in Croatia 
based on region of their origin towards the 
level of cognitive abilities and compromised 
welfare in farm and companion animals. The 
survey encompassed 505 (91%) students of 
all six years of the integrated undergraduate 
and graduate study programme at the 
Faculty of Veterinary Medicine, University 
of Zagreb, Zagreb, Croatia. Student attitudes 
were examined through 17 statements using 
five-point Likert scale. The survey was 
focused on cattle, pigs, poultry, dogs and 
cats. The results obtained revealed that 
students from Zagreb and central Croatia 
expressed significantly higher attitudes 
(P<0.05) towards the level of thought 
process in cattle, pigs, dogs and cats, and the 
level of compromised welfare in pigs than 
students from eastern Croatia and Dalmatia. 
Students originating from other countries 

expressed the highest level of concern about 
the welfare of laying hens, and the lowest 
about the welfare of dogs and cats. Students 
from Lika and Gorski Kotar expressed the 
highest level of concern about the welfare of 
dogs and cats. No regional differences were 
determined in student attitudes towards the 
level of emotions in the observed species. 
The study results confirmed the existence 
of regional differences in the attitudes of 
Croatian veterinary students towards the 
welfare of farm and companion animals. The 
findings suggest that these differences may 
not only be the result of cultural differences 
among Croatian regions, but veterinary 
students may also increasingly encounter 
welfare issues in certain regions, especially 
in the case of companion animals.
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Introduction
Animal welfare is a matter of 

increasing social concern (Marchant-
Forde, 2015; EC, 2016; Vogeler, 2019). 
However, it has been demonstrated 
that humans may prefer some animal 
species to others (Serpell, 2004; de la 
Fuente et al., 2017). Attitudes towards 
animals are important because they 
affect how humans validate animal 
life, how they behave towards animals, 
or how they treat them (Ostovic et al., 
2017). Besides the animal itself, attitudes 
towards animals may be influenced by 
many other factors, such as personal and 
cultural characteristics (Serpell, 2004; 
Ormandy and Schuppli, 2014; Borgi and 
Cirulli, 2015). Personality and the way in 
which people morally evaluate situations 
are among the most crucial factors 
affecting individual empathy for animals 
(Ormandy and Schuppli, 2014). Urban 
and rural backgrounds also provide a 
different cultural experience, playing 
an important role in shaping human 
attitudes towards animals (Kendall et 
al., 2006). In urban areas of developed 
countries, where people typically have 
no contact with farm animals, companion 
animals are regularly considered as 
family members (Ostovic et al., 2017). 
Moreover, worldwide differences in 
the attitudes towards animals and their 
use may be the result of influences of 
different cultures and legislations, as well 
as economic opportunities (Phillips et al., 
2012; Špinka, 2012).

As Croatia is a multiregional and 
multicultural country with different 
economic strengths across the regions 
(CCE, 2017), differences in the attitudes 
towards specific domains of life can be 
expected. A number of studies have 
been conducted on regional differences 
in resident attitudes towards their own 
well-being in Croatia. Kaliterna Lipovčan 
et al. (2017) showed that the well-being 
of coastal area residents was higher than 

those from inland areas. Lučić et al. (2019) 
found that the citizens of Zagreb were 
most satisfied with their work, while 
satisfaction with family life was highest 
in eastern Croatia. 

The present study aimed to examine 
the attitudes of veterinary students in 
Croatia according to the region of their 
origin towards the welfare of farm and 
companion animals. 

Materials and methods
The survey was conducted at 

the Faculty of Veterinary Medicine, 
University of Zagreb, Zagreb, Croatia, 
in the autumn semester of the 2013/2014 
academic year, and encompassed 505 
(91%) students of all six years of the 
integrated undergraduate and graduate 
study programme. All respondents had 
the same curriculum in the field of animal 
welfare. The survey was voluntary and 
anonymous, approved by the institutional 
Board for Quality Management. Students 
were familiar with the aims of the survey 
and informed that the results obtained 
would be used for educational and 
scientific purposes.

The written questionnaire was 
composed of two sections. The first 
section consisted of demographic and 
experiential questions, i.e. study year, 
gender, age, grow-up place, region of 
origin, previous education, preferred/
chosen study track and information on 
owning/keeping farm and companion 
animals. The second section included 17 
statements structured of five-point Likert 
scale questions (1 = strongly disagree, 2 
= disagree, 3 = neutral/unsure, 4 = agree, 
5 = strongly agree), with higher scores 
reflecting higher student compassion for 
farm and companion animals. Questions 
were focused on the following farm and 
companion animal species: cattle, pigs, 
poultry, dogs and cats. 
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Data analysis was performed 
using SPSS v. 21.0 statistical software. 
Univariate analysis was used to 
determine the frequencies of student 
answers. Regional differences in student 
answers were tested by Kruskal-Wallis 
test and Mann-Whitney U-test. 

Results
The demographic portion of the study 

has been reported elsewhere (Ostovic et 
al., 2017). The distribution of students 
based on the region of their origin in 
Croatia was as follows: eastern Croatia 
(15%), northwest Croatia (12.9%), Zagreb 
and central Croatia (44.8%), Istria and 
Croatian littoral (8.7%), Lika and Gorski 
Kotar (2.6%), Dalmatia (13.5%), other 
country (2.5%) (Figure 1).

Of the 17 statements, regional 
differences were determined for eight 
statements. For most of these statements, 
i.e. the level of thought process in cattle, 
pigs, dogs and cats (Table 1), and the level 
of compromised welfare in pigs (Table 3), 
students from Zagreb and central Croatia 
expressed significantly higher attitudes 
(P<0.05) than students from eastern 
Croatia and Dalmatia. 

There were no regional differences 
in student attitudes towards the level of 
thought process in poultry (Table 1), the 
level of emotions in any species observed 
(Table 2) or the level of compromised 
welfare in dairy cows, beef cattle and 
broilers (Table 3).

Significant differences were found 
concerning the level of compromised 
welfare in laying hens, dogs and cats 
(P<0.05) between students from Croatia 
and those originating from other coun-
tries. The latter students expressed the 
highest level of concern about the welfare 
of laying hens, and the lowest about the 
welfare of dogs and cats (Table 3). As for 
differences within Croatia, students from 
Lika and Gorski Kotar expressed signif-
icantly higher concern (P<0.05) for the 
welfare of dogs and cats as compared to 
all other regions observed (Table 3).

Discussion
Veterinarians are expected to have 

and promote highly positive attitudes 
towards all animals and their welfare 
(Hernandez et al., 2018; Menor-Campos et 
al., 2019). However, previous studies have 
shown that veterinary perception of the 
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Figure 1. Distribution of veterinary students in Croatia according to region of their origin
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Table 1. Student attitudes towards the level of thought process in farm and companion animals

Region
Cattle Pigs Poultry Dogs Cats

Mean* ± SEM

Eastern Croatia 3.70a±0.11 3.91a,b±0.11 2.75±0.12 4.61a±0.08 4.32a±0.11

Northwest Croatia 3.97±0.11 4.29a±0.10 3.05±0.14 4.77±0.07 4.62b±0.08

Zagreb and central 
Croatia 4.08a,b±0.06 4.32b,c±0.05 2.98±0.08 4.85a,b,c±0.03 4.67a,c,d±0.05

Istria and Croatian 
littoral 3.81±0.16 4.05±0.16 2.68±0.17 4.66b±0.10 4.46c±0.12

Lika and Gorski Kotar 4.15±0.27 4.39±0.27 3.23±0.36 4.69±0.13 4.69±0.13

Dalmatia 3.69b±0.12 3.93c±0.13 2.88±0.15 4.75c±0.06 4.32b,d±0.11

Other country 4.08±0.29 4.39±0.24 3.46±0.35 4.62±0.24 4.54±0.18

*1 - strongly disagree, 5 - strongly agree; values in the same column marked with the same letter differ significantly 
(P<0.05)

Table 2. Student attitudes towards the level of emotions in farm and companion animals 

Region
Cattle Pigs Poultry Dogs Cats

Mean* ± SEM

Eastern Croatia 3.92±0.12 4.01±0.11 3.15±0.14 4.66±0.09 4.33±0.13

Northwest Croatia 4.26±0.12 4.43±0.10 3.57±0.16 4.80±0.07 4.65±0.09

Zagreb and central 
Croatia 4.27±0.06 4.26±0.06 3.44±0.08 4.88±0.03 4.62±0.05

Istria and Croatian 
littoral 4.14±0.14 4.39±0.13 3.23±0.19 4.81±0.08 4.50±0.11

Lika and Gorski Kotar 4.00±0.36 4.31±0.26 3.31±0.37 4.62±0.18 4.62±0.18

Dalmatia 4.02±0.11 4.10±0.11 3.13±0.15 4.75±0.07 4.40±0.11

Other country 4.08±0.33 3.92±0.37 3.54±0.43 4.77±0.17 4.31±0.33

*1 - strongly disagree, 5 - strongly agree

Table 3. Student attitudes towards the level of compromised welfare in farm and companion animals

Region
Dairy 
cows

Beef 
cattle Pigs Laying hens Broilers Dogs Cats

Mean* ± SEM

Eastern Croatia 3.92±0.11 3.95±0.10 3.74a±0.11 4.08±0.11 4.11±0.11 3.17 a,b,c±0.14 2.86a±0.13

Northwest 
Croatia 3.68±0.11 3.92±0.12 3.75±0.13 3.83a±0.13 3.97±0.13 3.34d,e,f,g±0.14 3.12b,c,d±0.12

Zagreb and 
central Croatia 3.89±0.07 4.01±0.06 3.98a,b±0.06 4.11b±0.07 4.10±0.07 3.16h,i,j,k±0.08 2.93e±0.08

Istria and 
Croatian littoral 3.84±0.16 4.11±0.13 3.96c±0.15 4.16c±0.16 4.25±0.15 2.66a,d,h,l±0.16 2.59b,f±0.16

Lika and  
Gorski Kotar 3.69±0.43 3.85±0.37 3.92±0.35 3.69±0.40 4.00±0.34 4.08b,e,i,l,m,n±0.27 3.85a,c,e,f,g,h±0.25

Dalmatia 3.88±0.13 3.78±0.13 3.56b,c±0.13 3.78b,c,d±0.13 3.69±0.15 2.81f,j,m±0.15 2.72d,g±0.14

Other country 4.39±0.27 4.08±0.31 4.15±0.32 4.46a,d±0.31 4.23±0.32 2.31c,g,k,n±0.35 2.46h±0.37

*1 - strongly disagree, 5 - strongly agree; values in the same column marked with the same letter differ significantly 
(P<0.05)
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issue may also differ regarding different 
animal species (Levine et al., 2005; Hazel 
et al., 2011; Magnani et al., 2017; Mariti et 
al., 2018; Pirrone et al., 2019), as well as 
demographics (Izmirli and Phillips, 2012; 
Pirrone et al., 2019). This study examined 
the regional differences in the attitudes 
of Croatian veterinarians-to-be towards 
the level of cognitive abilities in farm and 
companion animals, and whether their 
welfare was compromised. 

The results showed that students 
from all regions agreed that cattle, pigs 
and cats, and fully agreed that dogs were 
capable of thought process and having 
emotions. They also considered that 
welfare of dairy cows, beef cattle and pigs 
was compromised. Yet, students from 
Zagreb and central Croatia expressed a 
significantly higher rate of agreement 
that cattle, pigs, dogs and cats were 
capable of thought process and that 
the welfare of pigs was compromised 
as compared to students from eastern 
Croatia and Dalmatia. These findings 
could be explained by the fact that people 
living in more urban settings and keeping 
companion animals tend to have more 
positive attitudes towards both farm and 
companion animals and their welfare 
(Pifer et al., 1994; Ormandy and Schuppli, 
2014). Therefore, they were more likely 
to express greater concern for the welfare 
of pigs, possibly because this species 
undergoes more management practices 
than cattle. In urban settings, animals are 
commonly named, provided with toys, 
attributed human features, protected from 
any harm, given medical care and even 
buried when they die (Ostovic et al., 2017). 
This could be the reason that all students 
were not sure whether the welfare of dogs 
and cats was compromised, except for 
students from Lika and Gorski Kotar, and 
students originating from other countries. 
Students from Lika and Gorski Kotar 
expressed significantly more concern for 
the welfare of dogs and cats than students 
from all other regions, suggesting that 

these students may be increasingly facing 
welfare issues in these species in their 
region. This could be due to the weak 
demographic and economic development 
in the Lika region (CCE, 2017), which is 
supported by the findings that students 
originating from other countries were 
least concerned about the welfare of dogs 
and cats.

Students from all regions were not so 
convinced whether poultry are capable of 
thought process and having emotions, as 
also supported by other studies (Levine 
et al., 2005), although they all considered 
that the welfare of laying hens and 
broilers was compromised. Nevertheless, 
students originating from other countries 
expressed the highest concern for the 
welfare of laying hens. Across Europe, 
great efforts have been invested to 
increase the welfare of laying hens. 
In the European Union, conventional 
cages have been banned since 2012 
(Anonymous, 1999) and in Croatia 
since 2014 (Anonymous, 2011). These 
alterations in poultry production likely 
received higher media attention and more 
marketing attention in other European 
Union countries than in Croatia, which 
could explain the results obtained. In 
many countries, following trends will 
be to move away from enriched cages 
towards alternative cage-free production 
systems (van Horne, 2019). 

Conclusions
The study results showed that there 

are regional differences in the attitudes of 
Croatian veterinary students towards the 
welfare of farm and companion animals, 
i.e. the level of thought process, and the 
level of compromised welfare in these 
animals. This is not surprising as Croatia 
is a multiregional and multicultural 
country. These differences may not only 
be the result of cultural differences, but 
veterinary students may also increasingly 
encounter welfare issues in particular 
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Croatian regions, especially in the case of 
companion animals.
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Cilj je ovoga rada bio ustvrditi razlike u 
stavovima studenata veterinarske medicine u 
Hrvatskoj s obzirom na regiju iz koje potječu 
o razini kognitivnih sposobnosti i narušenosti 
dobrobiti farmskih životinja i kućnih 
ljubimaca. U istraživanju je sudjelovalo 
505 (91 %) studenata svih šest godina 
integriranog preddiplomskog i diplomskog 
studija Veterinarskog fakulteta Sveučilišta 
u Zagrebu, Zagreb, Hrvatska. Stavovi 
studenata ustvrđeni su na temelju 17 izjava 
prema Likertovoj mjernoj ljestvici od pet 
stupnjeva. Izjave su se odnosile na goveda, 
svinje, perad, pse i mačke. Prema dobivenim 
rezultatima studenti iz Zagreba i središnje 
Hrvatske značajno više smatraju (P<0,05) da 
goveda, svinje, psi i mačke mogu misliti te 
da svinje imaju narušenu dobrobit, u odnosu 
na studente iz istočne Hrvatske i Dalmacije. 
Studenti koji su većinu života proveli u 

drugim državama iskazali su najveću 
zabrinutost za dobrobit kokoši nesilica, a 
najmanju za dobrobit pasa i mačaka. Studenti 
iz Like i Gorskog Kotara najviše su zabrinuti 
za dobrobit pasa i mačaka. Nisu ustvrđene 
regionalne razlike u stavovima studenata 
o osjećajima niti u jedne istraživane vrste 
životinja. Rezultati istraživanja pokazali su 
da o dobrobiti farmskih životinja i kućnih 
ljubimaca postoje regionalne razlike u 
stavovima studenata veterinarske medicine 
u Hrvatskoj. Dobiveni rezultati upućuju na 
to da ustvrđene razlike nisu rezultat samo 
kulturoloških razlika između regija Hrvatske, 
nego i da se studenti u pojedinim regijama sve 
više susreću s problemima dobrobiti životinja, 
osobito kućnih ljubimaca. 
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