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ABSTRACT

Contacts between humans and wild animals are common and frequent, but very rarely end in attacks by wild animals on
humans. The aim of this paper is to identify the circumstances of wildlife attacks on humans in Croatia, while the idea
behind the paper is that a better understanding of interactions between humans and wildlife should subsequently lead
to fewer attacks. As there is no database on attacks by wild animals on humans in Croatia, the data for this analysis was
collected from scientific publications, media, and relevant reports. The variables analysed refer to the type of attacks and
the victims of the attacks. The results showed that there were 33 attacks by wild animals on humans in Croatia in the
period from 2005 to 2023; the most frequent were attacks by wild boars, brown bears, and grey wolves. The characteristics
of the attacks differ depending on the animal that perpetrated the attacks, but there are some common characteristics:
the attacks mainly took place in rural areas; the victims were mostly male and over 40 years old; in almost all attacks they
suffered minor injuries; and during the attacks the victims were in most cases hunting, walking dogs or herding livestock.
The data obtained from this analysis can be used to develop preventive measures and define appropriate behaviour in
areas with wildlife.
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INTRODUCTION

In the recent decades, the number of attacks by large
carnivores (e.g., wolves, bears) on humans has increased,
both in industrialised and developing countries (Penteriani
et al. 2016, Bombieri et al. 2023). This increase has been
caused by several factors: intentional feeding of wildlife
(Penteriani et al. 2016), unintentional feeding by leaving food
in litter in places accessible to wildlife (Nowak et al. 2021),
and the increase of people participating in outdoor activities
(Bombieri et al. 2019). Most attacks by large carnivores occur
between late spring and early autumn, which coincides with
the time when people are most engaged in outdoor activities
(Penteriani et al. 2016). In addition to environmental factors,
attacks are also influenced by socio-economic factors: large
global studies have shown that victims of wildlife attacks
in developed or urban societies are usually engaged in
recreational activities such as hiking or visiting national parks.
In developing countries, i.e., in rural societies, victims mainly
perform their daily tasks during attacks, such as working in

the fields, herding livestock or picking forest fruits (Loe and
Roskaft 2004, Bombieri et al. 2023).

Although, in general, the number of wild animals
and the number of attacks by wild animals on humans is
constantly increasing, the probability of such an attack
is very low (Penteriani et al. 2016, Bombieri et al. 2019).
However, if such an attack does occur, the consequences
are unpleasant, can be long-lasting and affect both the
victim and the surrounding community (Lée and Roskaft
2004). Overestimating the risk of attacks by wildlife can lead
to anxiety and an unjustified fear of encountering wildlife
(Moscardo et al. 2006, Penteriani et al. 2016), which can
subsequently lead to biophobia, anirrational fear of spending
time in nature due to the possibility of being attacked by
wildlife (Goulding and Roper 2002). Furthermore, excessive
fear of attack by wildlife can have a negative impact on
conservation efforts by creating negative public attitudes
towards these endeavours (Loe and Roskaft 2004).

Since only a few people, such as hunters, come into
frequent or direct contact with wildlife or have much
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experience with it, the attitudes and opinions of the general
population towards wildlife are mainly shaped by the
media (Bombieri et al. 2019). Attacks by wild animals on
humans are of great interest to the media (Loe and Roskaft
2004), although in Europe, for example, the likelihood
of such an event actually occurring is low (Arbieu et al.
2021). Unfortunately, the media often approach this topic
in an unobjective way, which includes speculations and
exaggeration (Ambarli 2019). Instead of educating the public
on how to behave when encountering wild animals, they are
often unnecessarily frightened by attacks that are actually
very rare (Bombieri et al. 2019), because “media coverage
of such attacks generally includes sensational texts and
dreadful pictures appealing more to the public’s emotions
than their logic” (Penteriani et al. 2016). As an example of
biased reporting about wild animal’s attacks on humans,
Arbieu et al. (2021) note the death of a British female tourist
in Greece in 2017, who deceased after being attacked by an
animal, at first unclear whether it was a dog or a wolf. This
tragic event attracted a lot of media attention (lliopoulos et
al. 2022), and most Greek media blamed the wolf for the
death of the tourist, believing that an attack by a wolf on a
human would attract more public attention than an attack by
a dog (Arbieu et al. 2021).

To avoid reactions that are "based on myth, ignorance,
exaggeration, and sensationalism" (Floyd 1999), Arbieu et
al. (2021) argue that when reporting about wildlife attacks
to public, a greater role should be given to scientists and
experts who approach the topic objectively and utilise
interdisciplinary knowledge to objectively present both
positive and negative facts about these events to the public.
Loe and Roskaft (2004) state that the circumstances of
attacks by wild animals on humans have only recently begun
to be researched and that the role of scientists and experts is
crucial, considering that aggression by wild animals towards
humans is a complex problem due to various environmental
and social factors (Nowak et al. 2021). These factors include
the behaviour of the animals prior to the attack, the
demographic characteristics of the victims, the seasonality
of the attacks and the activities that the victim was engaged
in prior to the attack. A comprehensive understanding of
the circumstances or patterns of attacks that have already
occurred can help prevent future attacks (Behdarvand and
Kaboli 2015).

The literature review shows that attacks by wild animals
on humans have rarely been studied in the context of tourism
or recreational activities (Moscardo et al. 2006); notable
exceptions are Durrheim and Leggat (1999), Thompson
et al. (2003), Toovey et al. (2004), Moscardo et al. (2006),
Penteriani et al. (2017) and Ikeda et al. (2019). In Croatia,
most of the studies on attacks by wild animals on humans
were conducted by medical professionals (see Lojki¢ et al.
2009, Sprem et al. 2013, 2014, Vodopija et al. 2016, 2021,
Sarajli¢ et al. 2022, Tunji¢ Pejak et al. 2022), so, as expected,
they mainly analysed the medical aspects of the attacks.
More comprehensive, interdisciplinary studies analysing
different aspects of the attacks are much rarer and have been
conducted as part of larger studies involving experts from
several countries who examined one species (see Bombieri
et al. 2019) or a guild (see Penteriani et al. 2016, Bombieri
etal. 2023).
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This paper aims to determine the circumstances of
wild animal attacks on humans in Croatia: which animals
most frequently attack humans, the spatial and temporal
circumstances of the attacks, the activities of the victims
during the attacks and the consequences of the attacks. In
addition, several wild animal species are analysed in this
paper. In this way, a broader and more detailed picture of
wildlife attacks will be obtained.

MATERIALS AND METHODS

L6e and Roskaft (2004) argue that sources of data on wolf
attacks on humans are “few, often fragmentary and difficult
to find”. In general, this statement could also be applied to
data on other wild animals' attacks on humans. In Croatia,
there is no database on attacks by wild animals on humans.
There is also no standardised system for collecting data on
such incidents in other countries (Moscardo et al. 2006).
There are several systems in the USA, Canada, Sweden and
India, but they are not linked or comparable as they do not
collect identical or standardised information (Loe and Roskaft
2004).

Therefore, the data for this paper was collected on the
internet, using common search engines such as Google and
the literature database Google Scholar. Word combinations
in Croatian and English were entered into the search engines,
e.g., “attack”, “human” and specific wildlife species. This
method of data collection has been used in literature that
studied attacks by wild animals on humans, such as Penteriani
etal. (2016, 2017), Ambarli (2019) and Bombieri et al. (2019,
2023).

The variables analysed relate to the attacks and the
victims of the attacks. The following information was
collected about the attacks: (1) wildlife species involved; (2)
location; (3) general location category; (4) date of attack; (5)
time of attack; and (6) the number of animals involved in the
attack. The following data were collected on the victims of the
attack: (1) gender; (2) age; (3) group composition at the time
of the attack (alone or in a group); (4) the activity of the victim
at the time of the attack; (5) the circumstances of the attack;
(6) the type of injuries; and (7) the nature of injuries (possible
outcomes were fatal and nonfatal). The information collected
was defined using variables from published papers such as by
Tough and Butt (1993), Durrheim and Leggat (1999), Herrero
and Higgins (2003), Mayer (2013) and Bombieri et al. (2019,
2023).

In the data processing, three groups were formed
depending on the location of the attack (Group 1 = urban area,
Group 2 = rural area, and Group 3 = suburban area). For the
variable relating to the time of the attack, two groups were
formed (Group 1 = morning, and Group 2 = afternoon). Two
groups were also formed according to the season in which
the attack took place (Group 1 = spring-summer period, and
Group 2 = autumn-winter period). In terms of the number
of endangered individuals, two groups were formed (Group
1 = individual, and Group 2 = group of individuals). For the
activity of the affected individuals, three groups were formed
(Group 1 = recreation/hiking, Group 2 = hunting, and Group 3
= daily work activities).
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Data on 33 attacks was collected, for the period from
2005 to 2023. In cases where one animal attacked more than
one person on the same day, these attacks were recorded
as one attack. The primary processed data was entered and
systematised in the Microsoft Excel® software package, and
further data analysis was carried out using statistical software
Statistica® (TIBCO Software Inc., version 14, Palo Alto, CA,
USA) and SPSS® (IBM-SPSS Inc., version 28, Armonk, NY, USA).
The nonparametric Chi-Square Test of Independence was
used to determine whether there is an association between
categorical variables by comparing the type of different
species with the above-mentioned categorical variables such
as location of the attack, time of the attack, etc.

RESULTS
The following section presents the attacks of wild

animals on humans in Croatia. It analyses the conditions of
the attacks and their consequences. The number of attacks
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by certain wild animal species per year is shown in Figure 1.
The geographical distribution of wildlife attacks is shown in
Figure 2.

As the p-value is greater than the significance level we
chose (p=0.05), no correlation was found between the wildlife
analysed and the location of the attack (x>=11.375, p=0.077).

Wild Boar (Sus scrofa L.)

Between 2007 and 2023, there were 14 attacks on
humans by wild boar, which is the highest number of attacks
by any wild animal included in this study. Details of these
attacks can be found in Table Al in the Appendix. The wild
boar attacks took place throughout the whole territory
of the Republic of Croatia. Nine attacks occurred in the
continental part and five in the coastal part; 64.29% of the
attacks took place in rural areas, 28.57% in suburban areas
and 7.14% in urban areas. There were one to two attacks
per year in the observed period, and in some years, such as
2008, 2013 and 2020, as well as in the period from the end
of 2014 to the end of 2019, there were no attacks.

Roe deer [ Red fox [ Shark [M Pine marten
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Figure 1. Wild animal attacks on humans (2005-2023).
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Figure 2. Geographical distribution of wild animal attacks.
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Figure 3. Wild boar attacks per month.

If we look at the distribution of attacks by month, we
see that all attacks took place between September and early
May, with most attacks (6 out of 14) occurring in November.
Most of the attacks took place in the morning and before
noon, with three attacks taking place in the afternoon.
For all species in this analysis, no association was found
between wildlife and time of the attack (x*=1.850, p=0.604),
but a significant association was found in relation to time of
the year (x>=13.645, p=0.003). It should be noted that brown
bears and wild boars have a higher frequency of attacks in
autumn and winter.

In all attacks, people were attacked by only one
animal. Even in the attack where a female with juveniles
was present, only one animal, the female, committed the
attack. All attack victims were male; the age of the victims
varied from 24 to 60 years, and the mean age was 47 years
(M=47.45, SD=11.13). Most victims were not alone at the
time of the attack but were in a group; this is to be expected
as 57 % wild boar attacks occurred during hunting. Attacks
where the victim was alone during the attack occurred in
other situations, such as when cycling, herding livestock
or gamekeeping. Regarding the circumstances of the
attacks, it was found that in most cases (43% of attacks)
the victims were attacked by a wounded animal, mainly
while hunting or gamekeeping. The second most common
attack circumstance is an attack due to a sudden encounter
with an animal, and in one case the attack was initiated by
a female with juveniles (Mrki¢ Modri¢ and Kucel Ili¢ 2022).
The victims were mostly bitten or stabbed, and the injuries
were mostly located in the lower part of the body, i.e., on
the legs and sometimes on the hands. None of these injuries
were fatal and the victims recovered after receiving medical
treatment.

Brown Bear (Ursus arctos L.)

The next wild animal in terms of frequency of attacks on
humans is the brown bear. According to available data, there
were eight bear attacks on humans between 2006 and 2023.

All the attacks took place in two counties located in
mountain (Dinaric Alps) region: Primorje-Gorski Kotar
County, where most of the attacks took place, and Lika-Senj
County; 87.5% of the attacks took place in rural areas and
12.5% in suburban areas. The attacks occurred once a year,
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except in 2019, when there were two attacks. Unexpectedly,
the attacks took place between May and early January.
Two attacks occurred in winter, one in December and one
in January. The December attack occurred when the bear
sanctuary staff entered the area where the bears live. The
bear was irritated by the unusually high temperatures and
attacked first the sanctuary volunteer and then the guard
who tried to defend her (Nova TV 2006). When looking at
the time of day of the attacks, no pattern can be found as
the attacks occurred throughout the day. In five of the eight
attacks, the reason for the attack was a sudden encounter
with a female with juveniles. Similar to wild boars, the
female committed the attack, and the juveniles were not
involved.

All the victims were male, with the exception of the
above-mentioned volunteer from the bear sanctuary. She
is also the youngest victim of a bear attack, and the oldest
was 82 years old at the time of the attack, while the mean
age of the victims is 50 years (M=50.44, SD=21.06). Most
victims were in a group at the time of the attack, and the
activities they were most frequently engaged in during the
attack were hunting (in 4 out of 8 cases) and dog walking.
A marginally significant difference was found between the
analysed wildlife attacks and the types of activities of the
attacked individuals (¥’=16.575, p=0.051). Furthermore,
hunting activities were mainly associated with attacks by
brown bears and wild boars, while everyday activities are
more associated with attacks by wolves and other wild
animals.

The victims suffered puncture and bite wounds to
various parts of the body. In none of these attacks were the
wounds fatal to the victims.

Grey Wolf (Canis lupus L.)

Besides wild boar and brown bear, the grey wolf is the
third wild animal that most frequently attacked humans. In
the period from 2009 to 2022, there were five wolf attacks
on humans.

Of the five attacks, four occurred in the southern part
of Croatia and one in continental Croatia, in Sisak-Moslavina
County. The attacks took place at different times of the year,
from February to September, and also at different times of
the day, so it is not possible to find a temporal pattern of
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the attacks. In four attacks, humans were attacked by one
animal, and in one attack, several animals were involved,
although it is not possible to determine their exact number
based on the available data and the victims’ statements
(Kuzmi¢ 2009). A significant correlation was found between
wild animals and the number of endangered individuals
(¥*=21.563, p=0.001). This specific result is influenced by
the fact that attacks by wild boars and brown bears mainly
affected groups of people, while attacks by wolves mainly
affected individuals. Three attacks occurred while herding
livestock, one while working in the yard and one while
walking the dog. The circumstances of the attack were as
follows: twice wolves attacked humans while attacking
livestock; in one case the attack was perpetrated by a female
with juveniles and in one by a rabid animal. In three attacks
the wounds were minor and consisted mostly of bites and
scratches on arms and legs. In the attack by a rabid wolf,
the victim suffered severe injuries and it was necessary to
amputate the left hand, nose, upper lip, and part of the
upper jaw. The victim was also severely bitten on the right
arm and leg (Lojkic et al. 2009).

Other Wild Animals

Except by wild boars, brown bears and grey wolves,
people in Croatia have also been attacked by roe deer
(Capreolus capreolus), red fox (Vulpes vulpes), pine marten
(Martes foina), and shark. Details of these attacks can be
found in Table A4 in the Appendix.

As shown in Table A4, two women were attacked by
roe deer on Hvar in August 2022. The animal involved in the
attacks was not hunted, so it is assumed that both attacks
were perpetrated by the same animal. One victim suffered
a minor stab wound and scratches to the legs and arms
(Crncevi¢ 2022b), the other a severe rib injury (Crncevi¢
2022a). The third deer victim was injured while hunting. The
hunter was hit on the leg by a roe deer, resulting in a twisted
knee and a tear of the anterior cruciate ligament (Sprem et
al. 2013). The next animal that attacked humans was the red
fox. The victim was attacked because he wanted to defend
his dog from a fox and was bitten on the left leg (Regional
Express 2010). One of the most serious animal attacks on
humans was an attack by a shark on a diver. The causes of
this attack are not known, but it is known that the victim
was an experienced diver who was employed as a diving
instructor by the Slovenian army. In this attack, the victim
suffered serious injuries: a bite to the left leg, a torn calf
muscle, a severely injured artery and nerves that move the
foot, and disability after this attack (Express 2018). The least
dangerous attacks were by pine martens. In Split in 2014,
the same pine marten attacked and bit three people. Two
victims were bitten when they tried to catch the animal by
hand, and the third victim was attacked while riding a bicycle
(Eterovi¢ 2014).

The most frequent attacks by wild animals on humans
were snakebites. Between 1998 and 2019, 632 people
were hospitalised due to snakebites. The highest number
of hospitalisations was in 2001, when 58 people were
hospitalised due to snakebites; in 2000, 57 people were
hospitalised and in 2018, 40 people were hospitalised (Tunji¢
Pejak et al. 2022). There were three death cases due to
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snakebites in 2006, 2007 and 2013. Two of the victims were
69 and 80 years old, and the third victim was a child who was
bitten by a viper during a picnic (Sarajli¢ et al. 2022).

DISCUSSION

The characteristics of the attacks differed between the
attacks of different animals, but some common features
were found: the attacks mainly took place in rural areas, the
victims were mostly male and over 40 years old, in almost all
attacks, the victims suffered minor injuries, and during the
attacks, they were mainly hunting, walking dogs, or herding
livestock. As mentioned in the introduction, attacks by wild
animals in industrialised countries mainly occur during
leisure time, whereas in developing countries they occur
during work (Bombieri et al. 2023). In our analysis, 27% of
attacks occurred during work and the rest during leisure
activities.

Wild Boar (Sus scrofa L.)

Wild boars have been attacking humans since ancient
times (Mayer 2013), probably because wild boars are one
of the most common and widespread large mammals. It is
estimated that there are more than 10,000 wild boars in
Croatia today (estimate across all age and sex categories)
(Gavran et al. 2019). In our analysis, wild boar attacks were
the most numerous of all wildlife attacks, i.e., 14 out of
33 attacks were perpetrated by wild boars. Hunting can
encourage wild boar attacks, as Sprem et al. (2013) showed
in their analysis of wild animal attacks on hunters: of the
seven attacks in their analysis, five were perpetrated by wild
boars. In contrast to grey wolves and brown bears, which
are perceived by the public and the media as dangerous
animals that should be avoided, wild boars are sometimes
portrayed as cute and relatively harmless. In Poland, for
example, a herd of wild boars ran across a beach while
tourists were resting and sunbathing (VauMijau 2023).
Several wild boar attacks that ended fatally show that wild
boars are not harmless animals (see Manipady et al. 2006,
Shetty et al. 2008, Tumram et al. 2015).

Despite these lethal attacks, it should be noted that wild
boars are shy animals (Mayer 2013) that avoid contact with
humans as they run away from them (Gunduz et al. 2007),
so conflicts between humans and wild boars are indeed
rare (Tumram et al. 2015). However, in situations where
they are provoked, wild boars may violently attack a person
or animal that they perceive as a threat (Manipady et al.
2006). The number of contacts between wild boars and
humans has recently increased, as wild boars enter human
properties or settlements in search of food (Nagasawa et
al. 2017), which they find in waste (Mayer 2013) or on
agricultural land (lkeda et al. 2019). In our analysis, wild
boar attacks occurred in different areas: mostly in the
countryside, but also in suburban areas, and one attack
took place in an urban environment. Mayer (2013) came
to similar conclusions: in a comprehensive analysis of 412
attacks that took place worldwide, he found that 73% of
attacks occurred in rural areas, 22% in suburban areas and
5% in urban areas.
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Although usually shy, wild boars can become aggressive
during the mating season. Our analysis showed that attacks
occurred from late September to early May, with most
attacks occurring in November. Nagasawa et al. (2017)
found similar results in Japan, where attacks occurred
between October and April. Other studies also suggest
that wild boar attacks tend to occur in winter: Tumram et
al. (2015) describe one attack in December, Gunduz et al.
(2007) describe three attacks in January, and Kose et al.
(2011) describe one attack in February. It is possible that
the increased occurrence of wild boar attacks in autumn
and winter is also influenced by hunting activities, since
most battues take place in late autumn and winter (Vujnovic¢
2016). Several authors (Manipady et al. 2006, Gunduz et al.
2007, Mayer 2013, Tumram et al. 2015) indicate that wild
boars are nocturnal or predominantly nocturnal animals;
however, in our analysis, the attacks occurred between 8 AM
and 5 PM. Wild boars were probably disturbed by humans,
which caused their activity during the day.

The demographic characteristics of the victims are
consistent with the findings of a comprehensive study
conducted by Mayer (2013): the victims were predominantly
male in their forties and fifties who were traveling on foot at
the time of the attack. Mayer (2013) also notes that most
victims were alone at the time of the attack, which differs
from our analysis. This difference likely results from the fact
that eight of the fourteen attacks in our analysis occurred
during a hunt in which the victims were accompanied. In
the attacks, the victims suffered puncture and laceration
wounds mainly in the lower part of the body, which is
consistent with other studies showing that the wounds in
wild boar attacks occur mainly in the area from the waist
down (Mayer 2013), such as the lower part of the abdomen,
legs (Manipady et al. 2006, Gunduz et al. 2007) and thighs
(Kose et al. 2011, Tumram et al. 2015). None of the victims in
our analysis suffered fatal injuries, which is consistent with
other studies showing that wild boar attacks are rarely fatal
(Tumram et al. 2015).

Brown Bear (Ursus arctos L.)

Bear attacks on humans are “rare phenomena of
significant interest to the public and wildlife managers”
(Herrero and Higgins 2003). It is difficult to make assumptions
about bear behaviour because the behaviour of individuals
is highly variable and varies considerably from one bear to
another (Penteriani et al. 2017). In North America, bears are
responsible for about a quarter of all wild animal attacks on
humans (Penteriani et al. 2016), and in Europe, between
2000 and 2015, most bear attacks on humans occurred in
Romania, Slovakia, Sweden, and Finland (Bombieri et al.
2019). In general, the number of bear attacks on humans
has been increasing over time (Cardall and Rosen 2003), as
the number of people participating in outdoor recreational
activities has also increased, thus raising the possibility of
contact between humans and bears (Penteriani et al. 2016).
Despite this increasing number of contacts, injuries and
deaths due to bear encounters are “extremely uncommon”
(Floyd 1999), especially considering that millions of people
visit national parks or participate in other activities in areas
where they might encounter bears (Floyd 1999).
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Bear attacks on humans can be divided into defensive
and offensive attacks. Defensive attacks occur when the
bear feels threatened, e.g., during a sudden encounter
with humans. Offensive attacks occur when the bear wants
something, e.g., food or space, or in the most extreme cases
when it sees humans as prey (L6e and Roskaft 2004). Almost
all the attacks in our analysis were defensive, as in six out
of eight attacks, the humans were attacked by females
with juveniles who believed that by attacking the humans
they would be defending the juveniles (Tough and Butt
1993). The only attack that can be described as offensive
was the bear attack on sanctuary keepers who entered the
area where the bears live, even though the sanctuary rules
prohibit entry to bears older than 1.5 years. In the case of
this attack, an additional problematic circumstance was
that the bears were still awake in mid-December; they were
restless because they were not hibernating due to weather
disturbances (Popovi¢ 2006). Probably due to the unusually
warm winters for this geographical region, the attacks in our
study took place during most of the year, i.e., from May to
early January. In other studies, such as by Tough and Butt
(1993), Herrero and Higgins (2003) and Bombieri et al.
(2019), most attacks occurred in summer and autumn.

Regarding the socio-demographic characteristics of
victims, several studies (Cardall and Rosen 2003, Herrero
and Higgins 2003, Bombieri et al. 2019) have found that most
victims are male, in their forties and were hunting or hiking
at the time of the attack. Our study found similar results: all
but one of the victims were male, in their 50s on average
and hunting or walking their dogs at the time of the attack.
Six out of eight attacks involved a sudden encounter with
a female with juveniles, which is consistent with research
by Floyd (1999), who found that in 70-80% of brown bear
attacks, the attack was initiated by a female with juveniles.
In three attacks, dogs were present and led by the victims.
It can be assumed that females with juveniles were not only
irritated by the presence of humans, but also by dogs in
their vicinity. Bombieri et al. (2019) argue that the presence
of dogs can provoke a bear attack and that it is necessary to
keep the dog on a leash during outdoor activities to reduce
the possibility of such attacks.

During the attack, the victims are injured in various
parts of the body. When victims fall to the ground, they may
suffer head and abdominal injuries (Tough and Butt 1993,
Cardall and Rosen 2003). In our study, the victims mainly
suffered injuries to the extremities and abdomen, and none
of the victims suffered fatal injuries.

Grey Wolf (Canis lupus L.)

The third species that attacked humans was the grey
wolf. Wolf attacks were less frequent than wild boar or
bear attacks. Between 2009 and 2022 there were five wolf
attacks on humans. Ambarli (2019) states that "wolves have
a long history of conflict with humans". Although the wolf is
generally considered the most dangerous predator in Europe
(Nowak et al. 2021), the number of wolf attacks on humans
worldwide has steadily decreased since 1985, in contrast
to other large carnivores such as bears or coyotes, whose
number of attacks has increased (Penteriani et al. 2016).
Despite this actual decline in the number of attacks, conflicts
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between humans and wolves are portrayed negatively in the
media (Ambarli 2019).

Linnell et al. (2002) divided wolf attacks on humans into
three categories: (1) attacks by rabid wolves, (2) predatory
attacks, and (3) defensive attacks. In a large global study
covering the period from 2002 to 2020, Linnell et al. (2021)
found that most attacks were perpetrated by rabid wolves,
followed by predatory and defensive attacks. Of the five
attacks that occurred in Croatia, only one was an attack
by a rabid wolf. Rabid wolves are rare in Croatia; Lojki¢ et
al. (2009) state that four rabid wolves were recorded in 10
years. Two cases from our study could be characterised as
predatory attacks. These two attacks occurred while herding
livestock, i.e., in a situation where wolves attacked the
livestock, but also the herders who were trying to defend
the livestock. These two attacks occurred in rural areas
where sheep and goats are traditionally kept. Ambarli (2019)
states that in Turkey, most predatory attacks on humans
occur in areas where sheep and goats are kept and graze
freely in the open. These two attacks were perpetrated
by several wolves, most of which attacked livestock, while
one attacked a human. This is consistent with Behdarvand
and Kaboli (2015), who found that two to five wolves were
involved in predatory attacks in Iran. The other two attacks
were defensive. One also occurred while herding livestock,
but it was not an attack on livestock but an attack by a
female with juveniles. The last attack occurred while walking
the dog. Similar to bear attacks (see Bombieri et al. 2019),
the presence of a dog can also provoke attacks by wolves
on both dogs and humans. Behdarvand and Kaboli (2015)
state that their research conducted in Iran found that 19% of
wolf attacks on humans were related to pets, and the study
conducted by Ambarli (2019) in Turkey found that 17.2% of
wolf attacks on humans were related to domestic animals.

In our study, the victims of wolf attacks mostly suffered
bites to the arms and legs, with the exception of the victim
who was brutally attacked by a rabid wolf. Linnell et al. (2002)
found that in the past, but also in the present, shepherds are
usually wounded in the arms and legs when trying to protect
their livestock or dogs from wolves.

Other Wild Animals

Attacks on humans by other large carnivores were rare.
For example, nine people have died from shark attacks in
the last 150 years, and the last shark attack occurred in
2008 (Express 2018). The most numerous attacks by wild
animals were snakebites; in the period from 1998 to 2019,
632 people were hospitalised due to snakebites (Tunji¢ Pejak
et al. 2022), and three people died (Sarajli¢ et al. 2022). It is
interesting to note that in Croatia, attacks by large carnivores
were not fatal to humans, unlike attacks by domestic animals
such as bulls (Karaka$ 2023) and rams (Skavi¢ et al. 2015).
Penteriani et al. (2016) argue that bees, mosquitoes, snakes,
spiders and domestic dogs are responsible for more human
deaths than large carnivores such as bears or wolves.

Limitations

Certain limitations should be considered when
interpreting the results of this study. Firstly, only a small
number of attacks were included in the study, as no other
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attacks by wild animals were recorded that could be
included in the analysis. Due to the small number of attacks
analysed, it is difficult to draw general conclusions. The
results obtained are local and can hardly be extrapolated to
other countries. Secondly, as the data on attacks come from
the electronic media and academic literature, it is possible
that some attacks were not reported in the media and
academic literature and that the actual number of attacks
is higher than the number we determined. Nevertheless,
this analysis provides a good insight into the attacks that
occurred and enables a better understanding of this topic,
which has hardly been studied in Croatia.

CONCLUSIONS

Although the exact number of wild animal attacks on
humans is not known (Loe and Réskaft 2004), it is undeniable
that thousands of different encounters and interactions
between wild animals and humans do not end in an attack,
injury, or death of the human (Penteriani et al. 2016). Sprem
et al. (2014) state that Croatia is relatively safe in terms of
wild animal attacks on humans, which was also confirmed
by our study. In the period from 2005 to 2023 there were
33 attacks, which corresponds to an average of two attacks
per year. None of these attacks were fatal; some attacks
even resulted in no injuries. Most of those attacked suffered
minor injuries, while a small number of attacks were more
serious, as the victims were more severely injured, and the
consequences of the attack were limb amputations (Lojkic et
al. 2009) or physical disability (Express 2018). Of all attacks
by wild animals, only snake bites were fatal.

The fact that only a few attacks can be described as
predatory attacks proves that Croatia is a country safe from
attacks by wild animals. In most cases, the attacks were a
defensive reaction of the animals provoked by humans. To
further reduce these attacks on humans, which are in fact
quite rare, it is necessary to take preventive measures and
define appropriate behaviour when entering an area where
wild animals live (Bombieri et al. 2023). Lée and Roskaft
(2004) argue that there are two general solutions to reduce
wild animal attacks on humans. The first is to reduce the
possibility of encounters between humans and wildlife.
This can be achieved by designating an area where the
animals live undisturbed by humans and human activities.
The second solution is that when people encounter wild
animals, they should behave in a way that does not provoke
an attack. Therefore, people visiting areas where wildlife
is present should be educated on how to behave when
encountering wildlife (Sprem et al. 2014), especially those
who live in urban areas and therefore do not frequently
come into contact with wildlife. It has been shown that
people contribute to attacks through their behaviour. Some
of the activities that can lead to an attack include chasing a
wounded animal while hunting, walking a dog that is not a
leash, and approaching a female with juveniles (Penteriani
et al. 2016). A key role in this education should be given to
scientists and experts who use their knowledge of wildlife to
inform the public objectively and without bias (Herrero and
Higgins 2003).
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