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Simple Summary: Very few studies have investigated veterinary perception of reptiles kept as pets.
Using 5-point Likert scale questions, this study assessed opinions of veterinary students in Croatia
about pet turtles, lizards and snakes, and their welfare, including student self-reported knowledge
about pet reptiles. Most of the students’ responses were neutral from the very beginning to the end
of their study, emphasising the need for introducing additional veterinary education on pet reptiles,
with implications for the welfare of these pets, health and safety of humans and other animals, and
environmental protection.

Abstract: Exotic pet medicine is rapidly evolving, with reptiles becoming increasingly popular pet
animals. Yet, there are only a few literature reports on veterinary perception of reptiles kept as pets.
The aim of the study was to assess opinions and knowledge of the Croatian veterinarians-to-be
about pet reptiles and their welfare. The questionnaire survey was conducted in the academic year
2019–2020 and included students of all six years of the integrated undergraduate and graduate study
at the Faculty of Veterinary Medicine, University of Zagreb. First-year students were surveyed twice,
before and after having attended the compulsory course on animal welfare. Questionnaire statements
were 5-point Likert scale questions, requiring the students to express their opinions about turtles,
lizards and snakes as pets, issues related to their welfare, risks they pose to the health and safety of
humans, other animals and the environment, and their self-reported knowledge about pet reptiles.
Although expressing higher opinions after having attended the course on animal welfare, first-year
student responses remained neutral to most of the statements. Such a trend continued until the
end of the study. Student responses revealed that they were uncertain about their knowledge of
reptiles as pets, considering different educational areas observed. Study results emphasised the need
of alterations in veterinary curriculum and additional student education in reptile medicine. The
results obtained have broad implications involving not only the welfare of pet reptiles in clinical
practice and elsewhere but also the health and safety of humans and other animals, as well as
environmental protection.
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1. Introduction

Veterinarians are expected to have a leading role in ensuring and promoting animal
welfare [1] but their perception of animal welfare may differ depending on animal observed.
For instance, veterinary attitudes and opinions, including those of veterinary students in
Croatia [2,3] have been shown to be more positive toward pet dogs and cats than toward
farm animals [4–6].

Exotic pet medicine is a rapidly growing discipline of veterinary medicine [7,8].
However, the ever-increasing number and diversity of pet species undoubtedly present
new challenges and efforts for veterinary professionals [3], with the health and welfare
of exotic pets depending on the knowledge and understanding of their environmental,
nutritional and behavioural needs [9]. Veterinarians are very familiar with health issues
encountered in domestic animals and therefore are highly competent to provide proper
advice and guidelines on keeping and care of these animals, unlike exotic, nondomesticated
species about which it is quite difficult to get competent advice due to the relatively
small number of veterinarians specialised in these animal species [10,11]. A study by
Siğirci et al. [8] conducted in Istanbul, Turkey, revealed that 90% of small pet practitioners
consider themselves to have received inadequate education in exotic pet animal practice
during their undergraduate study. The veterinarians reported appropriate knowledge and
experience regarding birds (65%) but not turtles, other reptiles and fish.

The class Reptilia comprises nearly 11,000 species [12,13], many of which are becoming
ever more popular pets, with 9.1 million reptiles kept as pets in Europe alone [14]. However,
keeping and trading reptiles as pets, which accounts for a considerable portion of the live
animal trade [15], raises ever more issues mostly related to their welfare, public health
and safety (e.g., reptile-associated salmonellosis), species preservation, invasiveness and
environmental degradation [11,16]. Florida is one of the best-known examples with the
highest number of established, i.e., reproducing non-native herpetofaunal species in the
world, with the pet trade being the most common invasion pathway [17].

According to Toland et al. [18], 75% of pet reptiles die within a year of acquisi-
tion, although other authors report considerably lower figures [15]. Welfare issues in
pet reptiles remain very disturbing at all points in the chain from capture/breeding to
sales/housing [11,19]. Animals sold as captive-bred may in fact be wild-caught [11]. It is es-
timated that 25% of exotic pet trade worldwide is illegal [11]. Unlike other vertebrates such
as mammals or birds, reptiles frequently evoke aversion in humans, which can preclude
their protection [12].

Exotic pet suitability, including reptile species, has been widely disputed recently
among veterinarians as well [19,20]. A study by Whitehead et al. [21] revealed that most
veterinarians in the United Kingdom believed that welfare needs of pet reptiles were not
met properly. The predominant opinion was that wild-caught reptiles should not be kept
as pets, whereas their opinions about captive-bred reptiles differed, yet many veterinarians
considered keeping them as pets unacceptable.

We embarked upon this study to assess the opinions and knowledge of Croatian
veterinarians-to-be about reptiles kept as pets and their welfare.

2. Materials and Methods

This questionnaire survey was performed at the only Faculty of Veterinary Medicine
in Croatia, at the University of Zagreb, in the winter term of the academic year 2019–2020.
The written questionnaire was answered by students of all six years of the integrated
undergraduate and graduate study. First-year students answered the questionnaire twice,
before and after having attended a compulsory course on animal welfare, yielding two
overall response rates of 88% (n = 596) and 87% (n = 589), respectively. Students of all
study years had the same curriculum, having acquired knowledge and practice related
to exotic pets throughout their study, with few elective courses focusing specifically on
reptiles. Prior to filling out the questionnaire, students were informed on the objectives
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of the research and that the results obtained would be used for scientific and educational
purposes. Student participation in the research was voluntary and anonymous.

The questionnaire consisted of two parts (as shown in the Supplementary Materials).
The first group of questions referred to student demographic data, i.e., gender, age, early
environment, secondary education, owning or keeping pets including exotic pets (i.e., any
species other than dogs and cats), study year, and on the preferred, i.e., chosen study track
in the 10th semester. The second part of the questionnaire included 15 statements in the
form of 5-point Likert scale questions (1—totally disagree to 5—totally agree), designed to
enable assessment of student opinions about pet reptiles, i.e., turtles (Chelonians), lizards
and snakes, and their welfare, and student self-reported knowledge about these pets. The
questionnaire was pretested by three experts in the field and a presurvey was carried out
in 10% of students in each year. Reliability (α) of the questionnaire was 0.845.

The data collected in the study were analysed by use of IBM SPSS Statistics v. 21.0 (IBM
Corp., Armonk, NY, USA, 2012). Frequencies of student responses were determined by
univariate analysis. Student opinions and knowledge were estimated by calculating mean
responses to particular statements. On calculating total mean responses to statements (mean
value of all study years), as well as total responses referring to student data, responses
given by first-year students after having attended the course on animal welfare were taken
in consideration. Differences in student responses among study years and differences in
total mean responses were analysed by Kruskal–Wallis test and Mann–Whitney U-test,
whereas differences between first-year student responses before and after having attended
the course on animal welfare were analysed by Wilcoxon signed-rank test. Difference at
the level of p < 0.05 was considered significant in all tests.

3. Results

Demographic data showed 78.8% of all respondents to be female; 54% belong to the
18–21 age group; 69.9% had been grown up in urban setting; 88.8% had finished high
school; 97.3% owned or kept pets including exotic pets (51.6%); and the highest proportion
of students (40.6%) strove for a career in pet medicine.

Total mean student responses to questionnaire statements and respective significant
differences are shown in Table 1 and Figure 1. In order to make the presentation of the
results according to study years more convenient, significant differences in mean responses
between first-year and sixth-year students, and between first-year students before and after
having attended the course on animal welfare are shown in Tables 2–5. Mean responses of
students of all study years are presented in the Supplementary Materials (Tables S1–S4).

Table 1. Total mean responses of veterinary students (n = 589) to statements related to pet turtles, lizards and snakes.

Statement
Turtles Lizards Snakes

Mean * (SEM)

These reptiles are capable of thinking 3.11 (0.04) 3.04 (0.04) 3.03 (0.04)

These reptiles are capable of feeling emotions 3.06 a (0.04) 2.81 b (0.04) 2.83 b (0.05)

Biological functioning is
important for their welfare 4.71 (0.03) 4.69 (0.03) 4.68 (0.03)

Emotional states are
important for their welfare 3.75 a (0.05) 3.58 b (0.05) 3.49 b (0.06)

Natural living is important for their welfare 4.58 (0.04) 4.57 (0.04) 4.53 (0.04)

It is acceptable to keep these reptiles as pets 3.18 a (0.05) 3.12 a (0.05) 2.97 b (0.05)

Owners are properly informed prior to acquisition 3.06 (0.05) 3.14 (0.05) 3.17 (0.05)

The welfare of these pet reptiles is compromised 3.50 (0.04) 3.51 (0.04) 3.51 (0.05)

These pet reptiles pose risk for health and safety of humans 2.09 a (0.04) 2.30 b (0.04) 2.83 c (0.05)

These pet reptiles pose risk for health and safety of other animals 2.12 a (0.05) 2.33 b (0.05) 2.76 c (0.05)

These pet reptiles pose risk for environment 2.14 a (0.05) 2.13 a (0.05) 2.31 b (0.05)

* 1—totally disagree; 5—totally agree; a,b,c—values in the same row marked with different letters differ significantly (p < 0.05).
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Figure 1. Total mean responses of veterinary students (n = 589) on their self-reported knowledge
about pet reptile feeding, housing, health and behaviour. * 1—totally disagree; 5—totally agree;
a,b—values marked with different letters differ significantly (p < 0.05).

Table 2. Mean responses of first-year and sixth-year veterinary students to statements related to pet turtles.

Statement

Study Year

First A (n = 130) First B (n = 123) Sixth (n = 95)

Mean * (SEM)

These reptiles are capable of thinking 2.82 a (0.07) 3.24 b (0.08) 3.04 (0.10)

These reptiles are capable of feeling emotions 2.65 a (0.09) 3.11 b (0.08) 2.91 (0.11)

Biological functioning is important for their welfare 4.44 a (0.08) 4.61 a (0.06) 4.78 b (0.07)

Emotional states are
important for their welfare 3.22 a (0.10) 3.84 b (0.09) 3.48 (0.14)

Natural living is important for their welfare 3.70 a (0.10) 4.21 b (0.10) 4.71 c (0.08)

It is acceptable to keep these reptiles as pets 3.09 (0.11) 3.13 (0.11) 3.33 (0.12)

Owners are properly
informed prior to acquisition 3.39 a (0.12) 2.99 b (0.11) 3.06 (0.13)

The welfare of these pet
reptiles is compromised 3.37 (0.09) 3.47 (0.08) 3.47 (0.10)

These pet reptiles pose risk for health and safety of humans 1.86 a (0.08) 2.24 b (0.10) 2.37 b (0.12)

These pet reptiles pose risk for health and safety of other animals 1.99 a (0.09) 2.45 b (0.11) 2.45 b (0.13)

These pet reptiles pose risk for environment 1.99 a (0.09) 2.43 b (0.11) 2.28 (0.13)
A—answered before attending the course on animal welfare; B—answered after the course; * 1—totally disagree; 5—totally agree; a,b,c—
values in the same row marked with different letters differ significantly (p < 0.05).

Table 3. Mean responses of first-year and sixth-year veterinary students to statements related to pet lizards.

Statement

Study Year

First A (n = 130) First B (n = 123) Sixth (n = 95)

Mean * (SEM)

These reptiles are capable of thinking 2.72 a (0.08) 3.17 b (0.09) 2.90 a (0.10)

These reptiles are capable of feeling emotions 2.37 a (0.09) 2.87 b (0.08) 2.57 a (0.11)

Biological functioning is
important for their welfare 4.28 a (0.10) 4.61 b (0.07) 4.75 c (0.07)

Emotional states are
important for their welfare 2.91 a (0.10) 3.44 b (0.12) 3.33 b (0.14)

Natural living is important for their welfare 3.52 a (0.11) 4.25 b (0.10) 4.68 c (0.08)

It is acceptable to keep these reptiles as pets 2.82 (0.11) 2.92 (0.11) 3.22 (0.13)
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Table 3. Cont.

Statement

Study Year

First A (n = 130) First B (n = 123) Sixth (n = 95)

Mean * (SEM)

Owners are properly
informed prior to acquisition 3.59 a (0.12) 3.08 b (0.12) 3.17 b (0.13)

The welfare of these pet
reptiles is compromised 3.28 a (0.08) 3.61 b (0.09) 3.40 (0.11)

These pet reptiles pose risk for health and safety of humans 2.23 (0.09) 2.41 (0.09) 2.44 (0.12)

These pet reptiles pose risk for health and safety of other animals 2.31 (0.09) 2.51 (0.10) 2.53 (0.13)

These pet reptiles pose risk for environment 2.15 (0.10) 2.16 (0.09) 2.33 (0.13)
A—answered before attending the course on animal welfare; B—answered after the course; * 1—totally disagree; 5—totally agree; a,b,c—
values in the same row marked with different letters differ significantly (p < 0.05).

Table 4. Mean responses of first-year and sixth-year veterinary students to statements related to pet snakes.

Statement

Study Year

First A (n = 130) First B (n = 123) Sixth (n = 95)

Mean * (SEM)

These reptiles are capable of thinking 2.88 (0.09) 3.11 a (0.09) 2.80 b (0.11)

These reptiles are capable of feeling emotions 2.31 a (0.09) 2.83 b (0.10) 2.52 a (0.11)

Biological functioning is
important for their welfare 4.23 a (0.10) 4.52 a (0.08) 4.71 b (0.08)

Emotional states are
important for their welfare 2.75 a (0.11) 3.32 b (0.12) 3.31 b (0.14)

Natural living is important for their welfare 3.66 a (0.11) 4.13 b (0.11) 4.66 c (0.08)

It is acceptable to keep these reptiles as pets 2.70 a (0.11) 2.69 a (0.11) 3.11 b (0.13)

Owners are properly
informed prior to acquisition 3.59 a (0.12) 2.99 b (0.12) 3.22 b (0.14)

The welfare of these pet
reptiles is compromised 3.38 (0.09) 3.57 (0.09) 3.38 (0.11)

These pet reptiles pose risk for health and safety of humans 3.15 a (0.11) 3.16 a (0.11) 2.74 b (0.13)

These pet reptiles pose risk for health and safety of other animals 2.91 (0.11) 3.05 (0.11) 2.76 (0.13)

These pet reptiles pose risk for environment 2.45 (0.11) 2.50 (0.10) 2.38 (0.13)
A—answered before attending the course on animal welfare; B—answered after the course; * 1—totally disagree; 5—totally agree; a,b,c—
values in the same row marked with different letters differ significantly (p < 0.05).

As shown in Table 1, students totally agreed with the statements that biological
functioning and natural living were important welfare components of pet turtles, lizards
and snakes, whereas they were less certain about the importance of emotional states for
their welfare. Students were indecisive whether these reptiles were capable of thinking
and feeling emotions, whether it was acceptable to keep them as pets, and whether their
owners were adequately informed about them prior to acquisition, questioning their
welfare. Students considered that turtles and lizards did not pose a health and safety risk
for humans and other animals, but neither disagreed nor agreed about snakes. None of
these pet animals was described as an environmental risk. Students provided neutral
responses to most of these statements; yet, considered turtles significantly more (p < 0.05)
capable of feeling emotions, with emotional states being significantly more (p < 0.05)
important for their welfare, when compared with lizards and snakes. In addition, students
considered snakes to be significantly less (p < 0.05) acceptable as pet animals while posing
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a significantly greater (p < 0.05) environmental risk in comparison to turtles and lizards.
Concerning health and safety risk for humans and other animals, students ranked the
study reptiles as follows: snakes > lizards > turtles (p < 0.05 for all).

Table 5. Mean responses of first-year and sixth year veterinary students on their self-reported
knowledge about pet reptile feeding, housing, health and behaviour.

Statement
Study Year

First A (n = 130) First B (n = 123) Sixth (n = 95)

Mean * (SEM)

I have sufficient knowledge
about their feeding 2.50 (0.11) 2.59 (0.11) 2.50 (0.12)

I have sufficient knowledge
about their housing 2.44 (0.10) 2.53 (0.09) 2.50 (0.12)

I have sufficient knowledge
about their health 2.12 a (0.09) 2.45 b (0.10) 2.37 (0.12)

I have sufficient knowledge
about their behaviour 2.29 (0.10) 2.42 (0.09) 2.44 (0.11)

A—answered before attending the course on animal welfare; B—answered after the course; * 1—totally disagree;
5—totally agree; a,b—values in the same row marked with different letters differ significantly (p < 0.05).

As shown in Figure 1, students did not agree or were indecisive concerning their
self-reported knowledge about feeding, housing, health and behaviour of pet reptiles, with
special reference to health relative to housing and behaviour (p < 0.05 both).

To statements presented in Tables 2–4, first-year students mostly gave neutral re-
sponses before having attended the course on animal welfare. After this course, they
provided significantly higher (p < 0.05) mean responses, in particular to statements on the
issues of pet lizard welfare (Table 3) and the risk posed by pet turtles for health and safety of
humans and other animals, and for the environment (Table 2). However, student responses
still were mostly neutral, including significantly less (p < 0.05) mean responses concerning
level of information acquired by the owners of pet turtles, lizards and snakes prior to
owning them (Tables 2–4). The majority of sixth-year student mean responses were neutral,
with less significant differences from mean responses given by first-year students after
having attended the course on animal welfare than between mean responses of first-year
students given before and after having attended the course on animal welfare (Tables 2–4).
Accordingly, student responses to most of the statements were neutral throughout the
six-year study (Tables S1–S4). There were no significant differences in student responses
among particular study years concerning statements related to compromised welfare of
pet turtles and snakes, acceptability of turtles and lizards as pets, level of information of
owners about pet turtles, risk posed by pet lizards and snakes for health and safety of
other animals and environment, and risk of pet lizards for health and safety of humans.
There were no significant differences in student responses among particular study years
concerning statements related to their self-reported knowledge about feeding, housing,
health and behaviour of pet reptiles either, including differences between responses given
by sixth-year students and first-year students before and after having attended the course
on animal welfare. The only significant difference (p < 0.05) was recorded between the
mean responses of first-year students before and after having attended the course on animal
welfare regarding their self-reported knowledge about pet reptile health (Table 5).

4. Discussion

Study results revealed veterinary students to totally agree with statements that biolog-
ical functions and natural living were important for pet reptile welfare, while expressing
low level of agreement concerning the role of emotional states for their welfare. Students
were not sure about reptile cognition and sentience; yet, feelings were significantly more
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frequently attributed to turtles than lizards and snakes, which could be explained by turtles
being more commonly kept as pets than other reptiles.

Cognition refers to mental activities or processes by which animals perceive, process
and store information [22]. Sentience, on the other hand, refers to an animal’s capacity to
feel and being aware of various states and sensations such as pleasure and suffering [22].
Students are expected at least to take pain into consideration as a feeling, knowing that
pain is experienced by all vertebrates [23]. Although signs of pain and suffering in reptiles
can be challenging to recognise [24–26], the knowledge about cognition and capacity
for pain and other feelings in reptiles is clear enough to justify the arguments for their
protection. This has direct implications for managing captive reptiles, because better
understanding of their cognition and sentience is crucial to ensure the best quality of life
for these animals [13,26,27].

Although student responses to statements related to acceptability of turtles, lizards
and snakes as pets differed significantly, students were indecisive on whether reptiles are
acceptable as pets. Students were also indecisive concerning the owner level of information
about reptiles as pets and their needs prior to acquiring them, thus considering their
welfare potentially compromised.

Keeping reptiles as pets raises numerous welfare issues. Nutritional metabolic bone
disease associated with calcium deficiency is one of the most common pathological and
painful states in pet reptiles. Many reptiles develop disease as a result of hyperthermia,
including thermal burns, or chronic hypothermia due to inappropriate heating [25,28].
Other issues include trauma due to attempted escape, inappropriate handling, limited
movement in enclosures of inadequate size, etc. [19]. Warwick et al. [29] report that captive
environments for snakes usually include small enclosures, the dimensions of which prevent
them from acquiring straight-line body posture; therefore, future policies of keeping snakes
should take their greater spatial need into consideration. With time, many reptiles become
too big or too expensive to keep as pets; in addition to this, their longevity should also be
considered. Corn snakes and green iguanas can live for 20 or more years, and red-eared
turtles for more than 40 years. Such species can outlive their owners, or the owners can
lose the interest or ability to care for them, resulting in taking the animal to a shelter, to
another owner, or just being released into the wildlife [28].

Exotic alien species may displace native species through predation, hybridization,
pathogen transmission, or competition for resources, threatening non-native ecosystems,
natural resources, and even human health [28,30]. Burmese python in Florida is just one of
many examples of invasive alien species being introduced into non-native environments.
For instance, McCleery et al. [31] found this species (Burmese python) to account for 77%
of all marsh rabbit mortalities within 11 months of their translocation to the Everglades
National Park. Our students are either not familiar with the potential invasiveness of pet
reptiles or do not associate it with the reptiles kept as pets in Croatia, or they just did not
think of it when questioned, but they consider none of the pet reptiles observed to pose a
risk to the environment, although responses to this statement yielded significant differences
among particular reptiles. In 2017, the European Commission published a brochure on 49
invasive alien plant and animal species of concern in the European Union [32]. Seventeen
species from the list have been recorded in Croatia, including pond slider and red-eared
turtle as its most popular subspecies in pet trade [33]. It has been estimated that 50 million
individual animals of this species (pond slider) have been imported into Europe for the
pet trade over time. Many of these animals have escaped or have been released to wildlife.
Currently, the species is present in 22 EU member countries [32]. The potential invasiveness
of non-native reptiles as pets for native species and ecosystems may not be an obligatory
topic covered by the veterinary curriculum, however, students could have been familiarised
with this issue via other sources such as media (e.g., Internet, television).

Although the study results showed pet snakes to pose a significantly higher risk for
the health and safety of humans and other animals, in comparison with both lizards and
turtles, and also lizards compared to turtles, students were indecisive about whether snakes
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pose such a risk, and considered lizards and turtles not to pose a risk. It should be borne
in mind that these are still wild animals with intact defensive and aggressive behaviour,
along with robust physical attributes [34], which can not only cause injuries or poisoning,
but can also be fatal for both humans and other animals. Besides this, students should
be aware that pet reptiles can also threaten the health of humans and other animals by
transmission of diseases. A common example of pet-linked zoonoses is reptile-associated
salmonellosis. Mermin et al. [35] report reptile and amphibian exposure to be associated
with approximately 74,000 human Salmonella infections annually in the United States.
Children are at the highest risk of reptile-related salmonellosis. A study conducted in the
United Kingdom showed 27% of Salmonella cases in children aged <5 years to be associated
with reptiles [36]. A German study also demonstrated that reptiles, bearded dragons in
particular, shed various Salmonella serovars, including those isolated in infected children
from study households [37]. Lukac et al. [38] found 13% of reptiles belonging to private
owners in Croatia or the Zagreb ZOO to be positive for Salmonella, including 48% of lizards,
8.9% of snakes and 3.8% of turtles. The authors conclude that the prevalence of Salmonella
in captive reptiles in Croatia is considerable and that these animals can harbour serovars
which generally are not seen in veterinary or human microbiological routine, calling for
due attention to this issue in the prevention and diagnosis of human reptile-transmitted
infections. Therefore, good hygiene practice related to husbandry is of utmost importance
for the prevention of reptile-associated salmonellosis. Its prevention should be based
on proper information and education, with a primary role of veterinary professionals
in managing this task [39]. Our students considered that they had not acquired due
knowledge about feeding, housing, health and behaviour of pet reptiles through their
education, or were indecisive on the issue; this in particular held true for pet reptile health
when compared with their housing and behaviour. These results are consistent with those
reported by Siğirci et al. [8] in a study on veterinary practitioners in Turkey.

We also analysed student responses according to study years, as well as before and
after the course on animal welfare in first-year students, in order to assess the extent
to which ongoing education would provoke changes in their opinions and knowledge
during the study. Although the greatest proportion of higher responses was recorded after
the course on animal welfare in first-year students, they generally remained indecisive,
maintaining such a trend throughout the study. Student responses to most statements
yielded no significant differences between sixth-year students and first-year students
after having attended the course on animal welfare. A great proportion of statements
showed no significant differences in responses among other study years either, including
responses to statements on their self-reported knowledge about feeding, housing, health
and behaviour of pet reptiles. There were no differences in student responses to statements
on their self-reported knowledge about pet reptiles between sixth-year students and first-
year students at the very beginning of the study, suggesting deficient student education
regarding pet reptiles.

A study by Vučinić et al. [40] revealed that 40% of reptile owners from Bosnia and
Herzegovina, Macedonia, Montenegro and Serbia had never contacted or had any experi-
ence with veterinarians; 58% contacted or visited veterinarians for some health problems
in their pets, 14% contacted veterinarians for advice about keeping these pets, and only
6% of owners had taken their pet reptiles to veterinarians for preventive examination; 47%
of pet reptile owners expressed satisfaction with veterinary service. The authors believe
that their results could serve as a basis for adopting legislation on pet reptile ownership, as
well as for monitoring of subsequent changes in interest for these animals as pets. These
results also point to the need of higher veterinarian enthusiasm to educate reptile owners,
and to the necessity of veterinary education modification. This is in accordance with the
results of the present study.

As student responses to most of the questionnaire statements were neutral through-
out the six-year study period, the impact of demographic data on their responses was not
investigated. The limitations of the study could be related to its cross-sectional rather than
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longitudinal design. A longitudinal design would involve surveying the same student
population throughout the study period. Moreover, this study assumed general insight
into student perception of pet reptiles, not analysing the impact of elective teaching on
their opinions and knowledge about these pets and their welfare, which should be taken in
consideration in future studies. Further studies should also investigate student opinions
and knowledge about other exotic pets (e.g., exotic mammal pets) and their welfare.

5. Conclusions

Based on the study results revealing mostly neutral student responses to statements
related to pet reptiles and their welfare, including student self-reported knowledge about
these pets throughout their study, we find that efforts should be invested to upgrade
veterinary curriculum and to introduce additional education of Croatian veterinarians-
to-be in reptile medicine. Besides reptiles in clinical practice and elsewhere, this issue
has implications for the health and safety of humans and other animals, as well as for
environmental protection. These study results can help in upgrading veterinary student
knowledge about pet reptiles, thus increasing their awareness of these pet animals and
contributing to veterinary perception of pet reptiles and their welfare both in Croatia
and worldwide.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/
10.3390/ani11113185/s1, Questionnaire questions/statements as presented in the article, Table S1:
Mean responses of veterinary students to statements related to pet turtles according to study years,
Table S2: Mean responses of veterinary students to statements related to pet lizards according to
study years, Table S3: Mean responses of veterinary students to statements related to pet snakes
according to study years, Table S4: Mean responses of veterinary students on their self-reported
knowledge about pet reptile feeding, housing, health and behaviour according to study years.
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