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Abstract

Most people lack the opportunity to see non-domesticated animals in the wild. Conse-
quently, people’s perception of wild animals is based on what they see on (social) media.
The way in which (social) media portrays non-domesticated animals determines our percep-
tion of and behaviour to these animals. People like to interact with animals, which is why
venues which offer the opportunity to interact with non-domesticated animals are popular
wildlife tourist attractions (WTAs). However, these WTAs more often than not profit at the
expense of animal welfare, conservation and human safety. Participation in such WTAs
should therefore be discouraged. Through (social) media we are regularly exposed to
images of non-domesticated animals in close interactions with humans. Exposure to such
images seems to blur the line between what is a friendly domesticated animal and what is a
potentially dangerous wild animal. Such images may also increase our desire to engage in
interactions with non-domesticated animals ourselves and reduce moral concerns about the
use of non-domesticated animals for such interactions, thereby promoting WTAs in which
tourists can interact with non-domesticated animals. Wild cat species are commonly used in
the wildlife tourism industry to interact with tourists. In this study, we determine whether por-
trayal of wild cat species in interactions with humans promotes WTAs with wild cats. We pre-
sented respondents with an image of a wild cat species (lion, cheetah, caracal) in a control
setting, walked by a human (WTA), petted by a human (WTA) or in the wild and asked them
to answer a fixed set of questions. We found that portraying wild cat species in interactions
with humans reduced the fear of wild cats, encouraged people to regard WTAs with wild
cats as acceptable and stimulated them to participate in such activities themselves.

Introduction

Humans have a desire to view and interact with (non-domesticated) animals [1,2]. Connecting
with animals has been shown to evoke positive emotions and improve human health and well-
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being [2,3]. Simply observing an animal can already reduce stress and increase positive mood
[4]. It is therefore not surprising that people experience friendly encounters in which they can
get close to, touch, and feel a connection with animals as very satisfying and emotional [5,6].
Our desire to interact with (non-domesticated) animals is so strong we are willing to pay for
such encounters [7-9] and interactions with non-domesticated animals are popular wildlife
tourist attractions (WTAs) [9]. Millions of animals [10] annually provide entertainment for at
least 100 million tourists worldwide [11], generating substantial economic benefits for the
tourist destinations involved [9]. Excluding hunting and fishing, WT As are based on non-con-
sumptive encounters with non-domesticated animals in the wild or in captivity [12] and cover
a wide range of activities varying from excursions to watch free-ranging species like whales
[13] or turtles [14] to direct interactions [9] like ride elephants [8] or pet and/or walk with
lions [7].

WTAs can make a positive contribution to conservation by raising awareness, promoting
pro-conservation attitudes and behaviour and providing socio-economic incentives for the
long-term conservation of wildlife and their natural habitats [15,16]. However, a study by
Moorhouse et al [9] showed most WTAs have negative consequences for conservation and/or
animal welfare. The presence and behaviour of unfamiliar people can be stressful for non-
domesticated animals, resulting in elevated levels of stress hormones and increased agonistic
and atypical behaviour [17-19]. WTAs which provide the opportunity to directly interact with
wildlife are particularly likely to cause stress, as non-domesticated animals are forced to be in
close proximity to humans with limited control over whether or not they interact with those
humans [20,21]. In addition, non-domesticated animals used to interact with tourists often
suffer from additional stressors which further impede their welfare, such as being separated
from their mother at a very young age and/or beaten and harmed to be trained to interact with
humans [7,22,23]. The negative implications of WT As on animal welfare and conservation
have been the subject of animal welfare organisations’ awareness campaigns [22,23]. This has
in some cases resulted in the adoption of animal welfare guidelines in the tourism branch
[24,25]. Nevertheless, the majority of the tourists participating in WT As seem unaware of the
potentially dire consequences of these attractions and leave positive reviews on online plat-
forms for activities which have a clear negative impact on animal welfare and conservation [9].

Few people have the opportunity to learn about wildlife through first-hand experience in
the wild, the majority of us establish a relationship with wildlife through (social) media
[26,27]. Exposure to (social) media affects behaviour [28,29] and shapes beliefs, attitudes and
social norms [30-32]. For example, watching classic wildlife documentaries has been shown to
promote pro-conservation attitudes and behaviour [33,34]. The way in which non-domesti-
cated animals are portrayed in (social) media determines how we perceive them, e.g. the dan-
ger they represent, their suitability as pets and whether they are endangered in the wild [35-
39]. Consequently, inappropriate portrayal of non-domesticated animals distorts our percep-
tions of wildlife and creates misconceptions and false expectations [26,37-40].

In recent years, new technologies, the introduction of animal dedicated cable television net-
works and a changing viewer demand have led to the development of wildlife series which, in
contrast to traditional wildlife documentaries, try to draw viewers by showing direct interac-
tions between humans and non-domesticated animals [27,40,41]. We not only get exposed to
images of close interactions between humans and non-domesticated animals through these
popular wildlife series (e.g. [42]), such interactions are also relatively common subjects of regu-
lar television programmes(e.g. [43]), commercials (e.g. [44,45]), fashion shoots (e.g. [46,47])
and social media posts by celebrities (e.g. [48,49]). Exposure to images of non-domesticated
animals in close interactions with humans seems to blur our perception of what is a friendly
domesticated animal and what is a potentially dangerous wild animal [26,37,38,50], thereby
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impeding our ability to accurately judge how our behaviour towards wild animals impacts on
animal welfare and conservation [39] and what danger non-domesticated animals represents
[26,37,38]. Moreover, watching images of humans interacting with non-domesticated animals
through (social) media has the potential to increase our own desire to participate in WTAs
which offer the opportunity to engage in such interactions [28,29,51] and reduce our moral
objections to these tourist activities [52,53].

In this study, we focus on the portrayal of three wild cat species which are used in the tour-
ism industry to be petted by or to walk with tourists: lion (Panthera leo), cheetah (Acinonyx
jubatus) and caracal (Caracal caracal) (e.g. [54-59]). We presented respondents with an image
of one of these wild cat species in a neutral setting (control), petted by a human, walked by a
human or in the wild and asked a fixed set of questions to determine if portrayal affected 1)
people’s intention to engage in WTAs in which they can interact with wild cat species, 2) peo-
ple’s perception of the suitability of wild cat species to be used for such WTAs, 3) people’s per-
ception of the danger wild cat species represent. Ross et al [37] showed that portrayal of
chimpanzees with humans negatively affects people’s perception of their conservation status
and suitability as a pet. In this study, we therefore included questions about the perception of
wild cats as suitable pets and their conservation status in the wild. We predicted that respon-
dents presented with an image of a human-wild cat interaction would be more inclined to
interact with wild cats, more likely to perceive wild cats as suitable to interact with tourists and
less fearful of wild cats. We expected this effect to be strongest for 1) the image in which a wild
cat is being petted by a human, 2) the smallest wild cat species.

Methods
Interviews

To assess whether portrayal of wild cat species affects people’s intention to engage in interac-
tions with wild cats and their perception of 1) the suitability of wild cats to interact with tour-
ists, 2) the danger wild cats represent, 3) the suitability of wild cats to be kept as pets and 4) the
conservation status of wild cats in the wild, we conducted a questionnaire-based survey in
which we presented respondents with different images of wild cat species. Perceptions of
(non-domesticated) animals can vary considerably per species, even if those species belong to
the same taxonomic family [60]. In this study, we used A5 colour images of three different
wild cat species (caracal, cheetah, lion) which are all used in WT As but, due to differences in
size and appearance (Fig 1), may elicit a different response from our respondents. These wild
cat species were portrayed against a white neutral background (control), petted by a human
(human sitting next to the animal with a hand placed on it), walked by a human or in the wild.
Both petting and walking wild cats are activities commonly offered as WTAs [7,9,54-57]. An
example of an image set can be found in Fig 2. The images were sourced online and represent
real situations in the wild or semi-captivity in which tourists interact with wild cats. We made
sure, between species, that the images were comparable in composition, that animals and
humans had similar postures, that facial expressions and clothing were comparable, that the
human who petted or walked the wild cat was a Caucasian female and that references to captiv-
ity (e.g. fences) were removed (Fig 2). Where necessary we manipulated images using Photo-
shop (Adobe Systems, San Jose, California, United States of America).

Between November and December 2017, we approached members of the public at 8 main
railway stations in the Netherlands for one-on-one interviews. We interviewed 649 respon-
dents using a structured questionnaire with a mix of open- and closed-ended questions (S1
Appendix). Each question with all its answer options was read out loud after which the respon-
dent chose his/her preferred answer option. Answer options for closed-ended questions were
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Lion (Panthera leo) Cheetah (Acinonyx jubatus) Caracal (Caracal caracal)
Shoulder height: 1.00-1.20 m Shoulder height: 0.69-0.86 m Shoulder height: 0.41-0.44 m
Body mass: 120-250 kg Body mass: 36-60 kg Body mass: 10-13 kg

Fig 1. Illustration of the three cat species in this study. Name, scientific name, shoulder height and body weight of caracal,
cheetah and lion.

https://doi.org/10.1371/journal.pone.0215211.9001

either dichotomous (yes, no), trichotomous (yes, maybe, no) or followed a five-point Likert
scale [61] (S1 Appendix). An interview started with questions about demography and back-
ground characteristics (S1 Appendix). We subsequently presented the respondent with an

image of one of the three wild cat species portrayed in one of the four settings. After we had

Fig 2. Example of an image set used in the survey. (A) control image of the species against a white background, (B) species being petted by a human, (C)
species being walked by a human, (D) species in the wild. Faces have been blurred for publication purposes.

https://doi.org/10.1371/journal.pone.0215211.9002
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given the respondent time to view the image, we asked him/her whether (s)he would like to be
photographed with, walk with or pet the animal in the image and whether (s)he believed this
animal was suitable to be photographed with, walked with or petted by tourists. We also deter-
mined what danger the wild cat in the image represents to respondents, whether respondents
perceived it as a nice pet and what conservation status respondents believed it had in the wild
(S1 Appendix).

Participation in this study was voluntary and fully anonymous. We only interviewed
respondents who, prior to starting the interview, gave consent to use the information they pro-
vided in this study. To ensure full anonymity, this consent was given verbally. At any time,
respondents were free not to answer questions or abort the interview. This research and the
above-mentioned procedure to obtain consent was approved by the Ethical Review Committee
Psychology and Neuroscience of the University of Maastricht under reference number ERCP-
N-EXTERN-196-02-07-2018.

Analyses

In order to secure a sufficient number of events per variable for statistical analyses [62,63], we
collapsed the answer options, which followed a five-point Likert scale (S1 Appendix), into
three answer categories by combining the categories suitable and very suitable, unsuitable and
very unsuitable, sweet and very sweet, dangerous and very dangerous. Because the data repre-
sent categories with intrinsic order, we fitted ordinal logistic regression models to assess
whether the image shown to the respondent affected the respondents’ intention to engage in
interactions with wild cat species and their perception of the suitability of wild cat species to
interact with tourists, the danger wild cat species represent, suitability as pets and conservation
status in the wild. An ordinal logistic regression model was not appropriate (Pearson’s good-
ness of fit test p < 0.05, test of parallel lines p < 0.05) to assess whether the image shown
affected the respondents’ perception of wild cat species as sweet, neutral or dangerous. Instead
we used a multinomial regression model to analyse this dependent variable.

Few respondents perceived wild cat species as nice pets. Therefore, to ensure a sufficient
number of events per variable [62,63], it was decided to analyse this dependent variable by
using a binary logistic regression model with ‘not a nice pet’ (answer option no) as the refer-
ence and ‘might be a nice pet’ (combined answer options yes and maybe) as the response vari-
able. None of the respondents thought wild cat species are very suitable to be kept as pets, only
nine respondents believed wild cat species are suitable pets. Due to this small sample size, the
number of events per variable were insufficient to perform further statistical analyses [62,63].

Image type (control, petted, walked, wild) and species in the image (caracal, cheetah, lion)
were added to the models as a factor. Several studies have shown the demographic variables
gender, age and education determine how we view and relate to animals [64-68], we therefore
controlled for gender, age (< 24, 25-44, 45-64 and > 65) and level of education by adding
these variables to each model as factors and covariate respectively. Several of the respondents
had participated in WTAs with non-domesticated animals. The type of WT As respondents
had engaged in were categorised into four categories (no previous engagement, direct interac-
tions with animals, visiting captive animal facilities, going on a safari to watch animals) and
included in the model as a factor. In a few cases (n = 11) respondents had engaged in direct
interactions with non-domesticated animals but had also visited captive facilities or been on a
safari to watch non-domesticated animals, these respondents were classified as having had
direct interactions with animals. Preliminary analyses revealed the two-way interaction image
type x species did not affect intention to interact with wild cats nor did it affect perception of
wild cat species as suitable to interact with tourists, the danger wild cat species represent,
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suitability as pets and conservation status in the wild (0.10 < p <0.72,5.17 < X2 < 11.81) and
was therefore excluded from the final analyses.

To allow for a comparison between models and prevent potential bias in parameter estima-
tion (B) [62] and therewith odds-ratio (exp B), we decided to present full models (see e.g.
[69,70]). Statistical analyses were performed with SPSS software version 20.0 (SPSS Inc., Chi-
cago, IL, U.S.A.), using a GENLIN procedure based on likelihood-ratio tests. Variables with a
p-value > 0.05 and/or odds-ratio for which the 95% confidence interval included 1.00 were
considered not to affect the dependent variable. In addition, we used Pearson’s y*-square tests
to determine whether the intention to interact with wild cats (yes or no), the perception of the
suitability of wild cats to interact with tourists (suitable or unsuitable) and the perception of
wild cats as pets (might be a nice pet or not a nice pet) was affected by the perceived danger
(sweet or dangerous) wild cat species represent.

Results
Characteristics respondents

For each wild cat species and type of image combination (12) we interviewed > 48 respon-
dents. Across the twelve images, gender of our respondents was minimum 44.4% and maxi-
mum 58.5% female, mean age per image varied from 34.9 + 2.5 (mean + SE) to 40.1 £ 2.8
(mean + SE) and level of education ranged from 5.2 + 0.3 (mean * SE) to 5.9 + 0.3 (mean +
SE) which is the equivalent of higher general secondary education (HAVO in the Dutch educa-
tional system) and pre-university education (VWO in the Dutch educational system). Respon-
dents resided in 244 different locations, varying from little villages (rural environment) to
large cities (urban environment). The majority of the respondents grew up with animals and/
or kept pets (89.8%).

A large percentage of the respondents learned about wildlife by watching series and docu-
mentaries on television (77.9%) and/or visiting zoos (72.1%), while some read animal and/or
nature related magazines (22.7%). Most respondents watched wildlife series on animal dedi-
cated cable television networks (i.e. Animal Planet, Discovery, National Geographic) (36.6%),
Dutch television channels (23.3%) and/or European channels (12.3%). Forty percent of the
respondents had participated in > one WTA with non-domesticated animals during their hol-
idays. These WT As varied from direct interactions (20.7%) to visiting captive facilities (5.1%)
or going on a safari (27.3%). Direct interactions consisted of feeding, holding and/or touching
non-domesticated animals (6.2%) and swimming with (5.2%) or riding (9.1%) non-domesti-
cated animals. Respondents who visited captive facilities attended shows with non-domesti-
cated animals (2.2%) and visited rehabilitation centres (1.1%) or species-specific farms and
parks where non-domesticated animals could be viewed in captivity (1.9%). Those who went
on a safari went diving or snorkelling (2.0%) and attended species specific excursions (5.9%)
or general safaris to watch non-domesticated animals in the wild (19.4%).

Photograph with wild cat species

Intention. Twenty-four percent of the respondents expressed a desire to be photographed
with a wild cat species. The type of image shown to the respondents affected this desire (x> =
8.54, p = 0.04). Compared to the control image, respondents who were presented with an
image in which a wild cat species was petted by a human were 1.77 times more likely to want
to be photographed with wild cats (Table 1, Fig 3). The intention to be photographed with wild
cats was not affected by the species in the image (x* = 3.73, p = 0.16) (Table 1). Previous
engagement in WTAs influenced the desire to be photographed with wild cat species (x* =
7.62, p = 0.05). Compared to those who had not previously engaged in WTAs, respondents
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Table 1. Test statistics and effect sizes for variables in the model to assess the respondents’ intention to be photographed with wild cat species. Parameter estimate
(B), standard error (SE), Wald statistics (Wald), degrees of freedom (df), level of significance (p), cumulative odds ratio (Exp (B)) and 95% confidence interval of the cumu-
lative odds ratio (95% CI Exp (B)) for variables in the model. The answer options no, maybe, yes were coded as 1, 2, 3.

Intention to be photographed with a wild cat species

Variable Category ] SE Wald df p Exp (B) 95% CI Exp (B)
Lower Upper
Gender (Female = reference) Male 0.69 0.18 13.87 1 <0.01 1.99 1.38 2.85
Age (> 65 = reference) <24 1.33 0.34 14.92 1 <0.01 3.77 1.92 7.41
25-44 0.32 0.36 0.77 1 0.38 1.38 0.68 2.81
45-64 0.40 0.37 1.14 1 0.29 1.48 0.72 3.06
Education -0.14 0.05 8.56 1 <0.01 0.87 0.79 0.95
Previous engagement in WTAs (None = reference) Interaction 0.40 0.25 2.58 1 0.11 1.49 0.92 2.41
Captivity 0.93 0.44 4.47 1 0.03 2.53 1.07 6.00
Safari -0.17 0.26 0.45 1 0.50 0.84 0.51 1.39
Cat species (Lion = reference) Caracal -0.30 0.22 1.75 1 0.19 0.74 0.48 1.15
Cheetah 0.13 0.22 0.34 1 0.56 1.14 0.74 1.75
Image type (Control = reference) Wwild -0.01 0.26 0.00 1 0.96 0.99 0.59 1.65
Petted 0.57 0.26 4.98 1 0.03 1.77 1.07 2.93
Walked 0.19 0.26 0.55 1 0.46 1.21 0.73 2.00

Significant results are highlighted in grey

https://doi.org/10.1371/journal.pone.0215211.t001

who had visited captive facilities were 2.53 times more likely to want to be photographed with
wild cat species (Table 1). Gender (x* = 14.15, p < 0.01), age (x* = 31.05, p < 0.01) and educa-
tion (x* = 8.56, p < 0.01) also affected this desire. Males, young adults (< 24) and lower edu-
cated respondents were more likely to want to be photographed with wild cats (Table 1).

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Percentage of respondents

Control

mYes

Petted
Image type

Walked

= Maybe

Fig 3. Percentage of respondents who would like to be photographed with wild cat species in relation to the type
of image shown. Compared to the control image, respondents who were shown an image of a wild cat species being
petted by a human were significantly more likely to have a desire to be photographed with wild cats.

Wild

No

https://doi.org/10.1371/journal.pone.0215211.9003

PLOS ONE | https://doi.org/10.1371/journal.pone.0215211 May 1, 2019

7/24


https://doi.org/10.1371/journal.pone.0215211.t001
https://doi.org/10.1371/journal.pone.0215211.g003
https://doi.org/10.1371/journal.pone.0215211

©'PLOS|ONE

Portraying wild cats with humans encourages human-wild cat interactions

Table 2. Test statistics and effect sizes for variables in the model to assess the respondents’ perception of the suitability of wild cat species to be photographed with
tourists. Parameter estimate (B), standard error (SE), Wald statistics (Wald), degrees of freedom (df), level of significance (p), cumulative odds ratio (Exp (B)) and 95%
confidence interval of the cumulative odds ratio (95% CI Exp (B)) for variables in the model. The answer options unsuitable, not suitable but also not unsuitable, suitable

were coded as 1, 2, 3.

Suitability wild cat species to be photographed with tourists

Variable

Gender (Female = reference)
Age (> 65 = reference)

Education

Previous engagement in WTAs (None = reference)

Cat species (Lion = reference)

Image type (Control = reference)

Significant results are highlighted in grey

https://doi.org/10.1371/journal.pone.0215211.t002

Category B SE Wald df P Exp (B) 95% CI Exp (B)
Lower Upper
Male 0.60 0.23 6.57 1 0.01 1.82 1.15 2.87
<24 0.87 0.42 4.30 1 0.04 2.39 1.05 5.45
25-44 -0.05 0.46 0.01 1 091 0.95 0.39 2.34
45-64 -0.06 0.47 0.02 1 0.89 0.94 0.37 2.37
-0.20 0.06 10.59 1 <0.01 0.82 0.72 0.92
Interaction -0.59 0.35 2.83 1 0.09 0.55 0.28 1.10
Captivity -0.81 0.78 1.07 1 0.30 0.45 0.10 2.06
Safari -0.25 0.32 0.60 1 0.44 0.78 0.42 1.45
Caracal 0.60 0.27 4.82 1 0.03 1.82 1.07 3.10
Cheetah 0.11 0.30 0.13 1 0.72 1.11 0.62 2.01
wild -0.20 0.36 0.32 1 0.57 0.82 0.40 1.65
Petted 0.86 0.32 7.24 1 <0.01 2.36 1.26 4.40
Walked 0.43 0.32 1.77 1 0.18 1.54 0.81 2.90

Perception. Seven percent of the respondents perceived wild cats as suitable to be photo-
graphed with tourists. The type of image shown affected this perception (x> = 12.75, p < 0.01).
Respondents who were presented with an image in which a wild cat species was petted by a
human were 2.36 times more likely to perceive wild cats as suitable to be photographed with tour-
ists (Table 2, Fig 4). The wild cat species in the image also affected the respondents’ perception of
the suitability of wild cat species to be photographed with tourists (3* = 5.62, p = 0.05): respon-
dents presented with an image of a caracal were 1.82 times more likely to perceive wild cats as
suitable than those presented with an image of a cheetah or a lion (Table 2). Previous engagement
in WTAs did not influence the respondents’ perception of the suitability of wild cat species to be
photographed with tourists (x* = 4.11, p = 0.25). Gender (x° = 6.70, p = 0.01), age (x* = 14.70,

p < 0.01) and education (x* =10.61, p < 0.01) did: males, young adults (< 24) and lower edu-
cated respondents more often perceived wild cats as suitable for this tourist activity (Table 2).

Of the respondents who had the desire to be photographed with wild cat species, 18.1% felt
wild cats are suitable to be photographed with tourists, while 68.4% believed wild cats are
unsuitable for this tourist activity. Only a small percentage (2.6%) of the respondents who did
not want to be photographed with wild cat species thought wild cats are suitable to be photo-
graphed with tourist, the majority (90.7%) believed wild cats are unsuitable for such a tourist
activity.

Walk with wild cat species

Intention. Eighteen percent of the respondents expressed a desire to walk with a wild cat
species. The type of image (x> = 1.81, p = 0.61) or the cat species in the image (x> = 1.74,
p = 0.42) did not affect this desire (Table 3). Previous engagement in WTAs did (x* = 9.65,
p = 0.02): respondents who had visited captive facilities were 2.94 times more likely to have the
desire to walk with a wild cat species than those who had not previously participated in WTAs
(Table 3). Gender (x> = 17.52, p < 0.01), age (x* = 29.57, p < 0.01) and education (x> = 10.81,
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Fig 4. Percentage of respondents who perceived wild cat species as suitable to be photographed with tourists in
relation to the type of image shown. Compared to the control image, respondents who were shown an image of a
wild cat species being petted by a human were significantly more likely to perceive wild cats as suitable to be
photographed with tourists.

https://doi.org/10.1371/journal.pone.0215211.g004

p < 0.01) also had a significant effect. Males, young adults (< 24) and lower educated respon-
dents were more likely to want to walk with wild cats (Table 3).

Perception. Five percent of the respondents perceived wild cat species as suitable to walk
with tourists. The type of image shown affected this perception (x* = 12.59, p < 0.01). Com-
pared to those presented with a control image, respondents who were presented with an image
of a wild cat being petted by a human were 2.67 times more likely to perceive wild cats as suit-
able to walk with tourists, while those presented with an image of a wild cat being walked by a
human were 2.98 times more likely to perceive wild cats as suitable for this tourist activity
(Table 4, Fig 5). The wild cat species in the image also affected the respondents’ perception of
the suitability of wild cat species to walk with tourists (x* = 15.13, p < 0.01). Respondents who
were presented with an image of a caracal were 2.84 times more likely to perceive wild cats as
suitable for this tourist activity than those presented with an image of a cheetah or a lion
(Table 4). Previous engagement in WTAs did not influence the respondents’ perception of the
suitability of wild cats to walk with tourists, neither did gender, age or education (1.21 < 3> <
5.33,0.07 < p < 0.38) (Table 4).

Of the respondents who had a desire to walk with wild cat species, 12.7% believed wild cats
are suitable to walk with tourists, while 76.3% believed wild cats are unsuitable for this tourist
activity. A very small percentage (2.0%) of the respondents who did not want to walk with wild
cat species felt wild cats are suitable to walk with tourists, the majority (96.0%) believed wild
cats are unsuitable for such a tourist activity.

Pet wild cat species

Intention. Twenty-nine percent of the respondents expressed a desire to pet a wild cat
species. This desire was affected by the type of image shown (> = 8.80, p = 0.03): respondents
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Table 3. Test statistics and effect sizes for variables in the model to assess the respondents’ intention to walk with wild cat species. Parameter estimate (), standard
error (SE), Wald statistics (Wald), degrees of freedom (df), level of significance (p), cuamulative odds ratio (Exp (B)) and 95% confidence interval of the cumulative odds
ratio (95% CI Exp (B)) for variables in the model. The answer options no, maybe, yes were coded as 1, 2, 3.

Intention to walk with a wild cat species

Variable ] SE Wald df p Exp (B) 95% CI Exp (B)
Lower Upper
Gender (Female = reference) Male 0.85 0.21 16.94 1 <0.01 2.33 1.56 3.48
Age (> 65 = reference) <24 1.66 0.43 14.69 1 <0.01 5.24 2.25 12.21
25-44 0.79 0.45 3.00 1 0.08 2.19 0.90 5.33
45-64 0.63 0.46 1.82 1 0.18 1.87 0.75 4.64
Education -0.18 0.05 10.79 1 <0.01 0.84 0.75 0.93
Previous engagement in WTAs (None = reference) Interaction 0.42 0.26 2.53 1 0.11 1.52 0.91 2.53
Captivity 1.08 0.44 6.02 1 0.01 2.94 1.24 6.94
Safari -0.28 0.30 0.88 1 0.35 0.76 0.43 1.35
Cat species (Lion = reference) Caracal -0.01 0.24 0.00 1 0.98 0.99 0.63 1.57
Cheetah -0.30 0.26 1.36 1 0.24 0.74 0.45 1.22
Image type (Control = reference) Wwild -0.01 0.29 0.00 1 0.97 0.99 0.56 1.73
Petted 0.32 0.28 1.24 1 0.27 1.37 0.79 2.40
Walked 0.16 0.28 0.31 1 0.58 1.17 0.67 2.04

Significant results are highlighted in grey

https://doi.org/10.1371/journal.pone.0215211.t003

who were presented with an image of a wild cat species being petted by a human were 1.91
times more likely to want to pet wild cats (Table 5, Fig 6). The intention to pet wild cats was
not affected by the species in the image (x*=0.29, p = 0.87) (Table 5). Previous engagement in
WTASs did influence the respondents’ desire to pet wild cats (x* = 8.27, p = 0.04). Respondents
who had visited captive facilities were 2.41 times more likely to want to pet wild cat species

Table 4. Test statistics and effect sizes for variables in the model to assess the respondents’ perception of the suitability of wild cat species to walk with tourists.
Parameter estimate (), standard error (SE), Wald statistics (Wald), degrees of freedom (df), level of significance (p), cumulative odds ratio (Exp (B)) and 95% confidence
interval of the cumulative odds ratio (95% CI Exp (B)) for variables in the model. The answer options unsuitable, not suitable but also not unsuitable, suitable were coded
asl,2,3.

Suitability wild cat species to walk with tourists

Variable [ SE Wald df p Exp (B) 95% CI Exp (B)
Lower Upper
Gender (Female = reference) Male 0.54 0.30 3.21 1 0.07 1.71 0.95 3.08
Age (> 65 = reference) <24 0.79 0.57 1.88 1 0.17 2.19 0.71 6.73
25-44 0.22 0.61 0.14 1 0.71 1.25 0.38 4.13
45-64 0.00 0.64 0.00 1 0.99 1.00 0.29 3.48
Education -0.09 0.08 1.22 1 0.27 0.92 0.78 1.07
Previous engagement in WTAs (None = reference) Interaction -0.12 0.39 0.10 1 0.75 0.88 0.41 1.91
Captivity -1.00 1.06 0.90 1 0.34 0.37 0.05 291
Safari -0.62 0.43 2.05 1 0.15 0.54 0.23 1.25
Cat species (Lion = reference) Caracal 1.04 0.35 8.71 1 <0.01 2.84 1.42 5.67
Cheetah -0.19 0.44 0.19 1 0.66 0.82 0.35 1.96
Image type (Control = reference) Wild -0.05 0.52 0.01 1 0.92 0.95 0.34 2.66
Petted 0.98 0.45 4.72 1 0.03 2.67 1.10 6.48
Walked 1.09 0.44 6.18 1 0.01 2.98 1.26 7.06

Significant results are highlighted in grey

https://doi.org/10.1371/journal.pone.0215211.t1004
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Fig 5. Percentage of respondents who perceived wild cat species as suitable to walk with tourists in relation to the
type of image shown. Compared to the control image, respondents who were shown an image of a wild cat species
being petted or walked by a human were significantly more likely to perceive wild cat species as suitable to walk with
tourists.

https://doi.org/10.1371/journal.pone.0215211.g005

than those who had not previously participated in WTAs (Table 5). Gender (y* = 16.51,

p < 0.01), age (x* = 48.88, p < 0.01) and education (* = 9.50, p < 0.01) also influenced the
intention to pet wild cats. Males, young adults (< 24) and lower educated respondents were
more likely to want to pet wild cats (Table 5).

Table 5. Test statistics and effect sizes for variables in the model to assess the respondents’ intention to pet a wild cat species. Parameter estimate (), standard error
(SE), Wald statistics (Wald), degrees of freedom (df), level of significance (p), cumulative odds ratio (Exp (B)) and 95% confidence interval of the cumulative odds ratio
(95% CI Exp (B)) for variables in the model. The answer options no, maybe, yes were coded as 1, 2, 3.

Intention to pet a wild cat species

Variable B SE Wald df p Exp (B) 95% CI Exp (B)
Lower Upper
Gender (Female = reference) Male 0.72 0.18 16.15 1 <0.01 2.06 1.45 2.92
Age (> 65 = reference) <24 1.34 0.32 17.89 1 <0.01 3.82 2.05 7.10
25-44 0.43 0.33 1.74 1 0.19 1.54 0.81 2.93
45-64 -0.18 0.35 0.26 1 0.61 0.84 0.42 1.67
Education -0.15 0.05 9.47 1 <0.01 0.86 0.79 0.95
Previous engagement in WTAs (None = reference) Interaction 0.33 0.24 1.89 1 0.17 1.39 0.87 2.23
Captivity 0.88 0.44 4.01 1 0.04 2.41 1.02 5.69
Safari -0.30 0.25 1.47 1 0.23 0.74 0.45 1.20
Cat species (Lion = reference) Caracal -0.11 0.21 0.28 1 0.60 0.89 0.59 1.35
Cheetah -0.07 0.22 0.10 1 0.76 0.94 0.61 1.43
Image type (Control = reference) Wwild 0.02 0.25 0.01 1 0.94 1.02 0.62 1.67
Petted 0.65 0.25 6.81 1 <0.01 1.91 1.17 3.10
Walked 0.18 0.25 0.53 1 0.47 1.20 0.74 1.95

Significant results are highlighted in grey

https://doi.org/10.1371/journal.pone.0215211.t005
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Perception. Seven percent of the respondents perceived wild cat species as suitable to be
petted by tourists. The respondents’ perception of the suitability of wild cat species for this
tourist activity was affected by the type of image shown (3* = 9.69, p = 0.02). Respondents who
were presented with an image of a wild cat species being petted by a human were 2.19 times
more likely to perceive wild cats as suitable to be petted by tourists (Table 6, Fig 7). The wild
cat species in the image did not influence the likelihood respondents perceived wild cats as
suitable to be petted by tourists (x* = 5.71, p = 0.06), neither did previous engagement in
WTAs (x* = 5.18, p = 0.16) (Table 6). Gender (3> = 7.60, p < 0.01), age (x> = 18.99, p < 0.01)
and education (y° = 6.02, p = 0.01) did: males, young adults (< 24) and lower educated respon-
dents more often perceived wild cats as suitable to be petted by tourists (Table 6).

Of the respondents who had a desire to pet wild cat species, 17.2% felt wild cats are suitable
to be petted by tourists while 61.8% believed wild cats are unsuitable for such tourist activity.
Very few (1.2%) respondents who were not inclined to pet wild cat species thought wild cats
are suitable to be petted by tourists, the majority (96.4%) believed wild cats are unsuitable for
such a tourist activity.

Keep wild cat species as a pet

Seven percent of the respondents believed a wild cat species might be a nice pet. Whether or
not respondents perceived wild cats as potentially nice pets was not affected by image type

(x2 =4.55, p = 0.21) nor the wild cat species in the image (x*=0.1, p =0.90) (Table 7). Previ-
ous engagement in WTAs also did not influence whether respondents perceived wild cats as
potentially nice pets, neither did gender or age of the respondents (0.47 < x> < 2.87,0.32 < p
< 0.47) (Table 7). Education did affect whether or not respondents thought wild cat species
might be nice pets (x> = 8.42, p < 0.01): lower educated respondents were more likely to per-
ceive wild cats as potentially nice pets (Table 7).

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Percentage of respondents

Control  Petted Walked Wild
Image type
mYes = Maybe No

Fig 6. Percentage of respondents who would like to pet a wild cat species in relation to the type of image shown.
Compared to the control image, respondents who were shown an image of a wild cat species being petted by a human
were significantly more likely to have a desire to pet wild cat species.

https://doi.org/10.1371/journal.pone.0215211.9006
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Table 6. Test statistics and effect sizes for variables in the model to assess the respondents’ perception of the suitability of wild cat species to be petted by tourists.
Parameter estimate (), standard error (SE), Wald statistics (Wald), degrees of freedom (df), level of significance (p), cumulative odds ratio (Exp (B)) and 95% confidence
interval of the cumulative odds ratio (95% CI Exp (B)) for variables in the model. The answer options unsuitable, not suitable but also not unsuitable, suitable were coded

as 1,2, 3.

Suitability wild cat species to be petted by tourists

Variable ] SE Wald df P Exp (B) 95% CI Exp (B)

Lower Upper

Gender (Female = reference) Male 0.65 0.24 7.40 1 <0.01 1.92 1.20 3.07

Age (> 65 = reference) <24 0.98 0.44 5.01 1 0.03 2.68 1.13 6.34
25-44 0.00 0.48 0.00 1 0.99 1.00 0.39 2.56
45-64 -0.19 0.51 0.14 1 0.71 0.83 0.31 2.24

Education -0.16 0.06 6.04 1 0.01 0.86 0.76 0.97

Previous engagement in WTAs (None = reference) Interaction 0.20 0.31 0.43 1 0.51 1.22 0.67 2.24
Captivity -1.34 1.05 1.62 1 0.20 0.26 0.03 2.06
Safari -0.47 0.35 1.87 1 0.17 0.62 0.32 1.23

Cat species (Lion = reference) Caracal 0.31 0.27 1.34 1 0.25 1.37 0.81 2.32
Cheetah -0.39 0.31 1.55 1 0.21 0.68 0.37 1.25

Image type (Control = reference) Wwild -0.14 0.36 0.15 1 0.70 0.87 0.43 1.77
Petted 0.79 0.33 5.75 1 0.02 2.19 1.15 4.16
Walked 0.34 0.34 1.00 1 0.32 1.40 0.72 2.72

Significant results are highlighted in grey

https://doi.org/10.1371/journal.pone.0215211.t006

Very few respondents actually believed wild cat species are suitable to be kept as pets
(1.4%), however, respondents who thought wild cats might be nice pets more often believed
wild cats are suitable to be kept as pets than those who thought wild cats are not nice pets
(14.3% versus 0.5%).
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Fig 7. Percentage of respondents who perceived wild cat species as suitable to be petted by tourists in relation to
the type of image shown. Compared to the control image, respondents who were shown an image of a wild cat species
being petted by a human were significantly more likely to perceive wild cat species as suitable to be petted by tourists.

https://doi.org/10.1371/journal.pone.0215211.9007
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Danger wild cat species represent

Eight percent of the respondents perceived wild cat species as sweet, 20.1% as not sweet but
also not dangerous (neutral). Image type affected the respondents’ perception of the danger
wild cat species represent (x* = 18.61, p < 0.01). Respondents who were presented with an
image of a wild cat being petted by a human were 3.23 times more likely to perceive wild cats
as sweet (Table 8, Fig 8). The perceived danger was also affected by the species in the image
(x* = 12.06, p = 0.02): compared to cheetah and lion, respondents were 1.78 times more likely
to perceive caracal as neutral. Previous engagement in WTAs did not influence perception of
the danger wild cat species represent (° = 6.30, p = 0.39) (Table 8). The respondents’ gender
did (%* = 20.52, p < 0.01): males were more likely to perceive wild cat species as neutral
(Table 8). The respondents’ age (x* =9.43, p = 0.15) and education (x* = 0.36, p=0.84) did
not affect the perceived danger wild cat species represent (Table 8).

Compared to respondents who believed wild cat species are dangerous, respondents who
perceived wild cat species as sweet were more likely to express a desire to be photographed
with (x* = 10.15, p < 0.01), walk with (3> = 12.85, p < 0.01) or pet wild cats (x> = 20.05,

p < 0.01) and more often felt wild cat species are suitable for such tourist activities (suitable to
be photographed with tourists: x> = 67.30, p < 0.01, walk with tourists: x> = 50.21, p < 0.01, be
petted by tourists: > = 49.69, p < 0.01). Respondents who thought wild cat species are sweet
were also more likely to perceive wild cats as possible nice pets (x> = 45.98, p < 0.01) (Fig 9).

Conservation status

Eleven percent of the respondents believed wild cat species are not endangered in the wild, the
majority of the respondents thought wild cats are either endangered (71.2%) or very endan-
gered (17.7%). The type of image shown (x> = 3.11, p = 0.38) or the wild cat species in the
image (x* = 4.89, p = 0.09) did not affect the respondents’ perception of the conservation status
of wild cats (Table 9). Neither did previous engagement in WTAs, gender, age or level of edu-
cation (0.01 < y* < 4.43,0.22 < p < 0.93) (Table 9).

Table 7. Test statistics and effect sizes for variables in the model to assess whether respondents perceived a wild cat species as a potentially nice pet. Parameter esti-
mate (B), standard error (SE), Wald statistics (Wald), degrees of freedom (df), level of significance (p), odds ratio (Exp (B)) and 95% confidence interval of the odds ratio
(95% CI Exp (PB)) for variables in the model. The answer option no (not a nice pet) was used as the reference category.

Perception of a wild cat species as a nice pet (Not a nice pet = reference)

Variable

Gender (Female = reference)

Age (> 65 = reference)

Education

Previous engagement in WT'As (None = reference)

Cat species (Lion = reference)

Image type (Control = reference)

Significant results are highlighted in grey

https://doi.org/10.1371/journal.pone.0215211.t007

B SE Wald df p Exp (B) 95% CI Exp (B)
Lower Upper

Male 0.33 0.33 1.00 1 0.32 1.39 0.73 2.67
<24 0.96 0.77 1.57 1 0.21 2.61 0.58 11.74
25-44 0.71 0.81 0.77 1 0.38 2.03 0.42 9.87
45-64 1.06 0.79 1.79 1 0.18 2.88 0.61 13.59

-0.25 0.09 8.32 1 <0.01 0.78 0.66 0.92
Interaction 0.57 0.40 2.07 1 0.15 1.77 0.81 3.84
Captivity -0.38 1.06 0.13 1 0.72 0.68 0.09 5.46
Safari -0.24 0.52 0.21 1 0.65 0.79 0.28 2.19
Caracal 0.15 0.39 0.15 1 0.70 1.17 0.54 2.51
Cheetah -0.00 0.42 0.00 1 0.99 1.00 0.44 2.26
wild 0.88 0.55 2.55 1 0.11 2.42 0.82 7.15
Petted 1.03 0.55 3.55 1 0.06 2.81 0.96 8.20
Walked 0.88 0.55 2.54 1 0.11 2.41 0.82 7.08
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Table 8. Test statistics and effect sizes for variables in the model to assess the respondents’ perception of the danger wild cat species represent. Parameter estimate
(B), standard error (SE), Wald statistics (Wald), degrees of freedom (df), level of significance (p), odds ratio (Exp (B)) and 95% confidence interval of the odds ratio (95%
CI Exp (B)) for variables in the model. The answer option dangerous was used as the reference category.

Danger wild cat species represent (Dangerous = reference)

Variable ] SE Wald df p Exp (B) 95% CI Exp (B)
Lower Upper
Neutral (not sweet but also not dangerous)
Gender (Female = reference) Male 0.94 0.22 18.58 1 <0.01 2.55 1.67 3.90
Age (> 65 = reference) <24 0.60 0.36 2.72 1 0.10 1.82 0.89 3.69
25-44 0.10 0.38 0.07 1 0.80 1.10 0.53 2.30
45-64 -0.18 0.40 0.21 1 0.64 0.83 0.38 1.82
Education -0.00 0.06 0.00 1 0.98 1.00 0.89 1.12
Previous engagement in WTAs (None = reference) Interaction 0.33 0.28 1.46 1 0.23 1.40 0.81 2.40
Captivity -1.08 0.76 1.99 1 0.16 0.34 0.08 1.52
Safari -0.24 0.29 0.70 1 0.40 0.79 0.45 1.38
Cat species (Lion = reference) Caracal 0.58 0.25 5.50 1 0.02 1.78 1.10 2.88
Cheetah -0.24 0.27 0.79 1 0.37 0.78 0.46 1.34
Image type (Control = reference) Wwild -0.21 0.30 0.53 1 0.47 0.81 0.45 1.44
Petted -0.09 0.31 0.09 1 0.76 0.91 0.50 1.66
Walked 0.37 0.28 1.72 1 0.19 1.45 0.83 2.53
Sweet
Gender (Female = reference) Male -0.08 0.31 0.07 1 0.80 0.92 0.51 1.68
Age (> 65 = reference) <24 0.48 0.54 0.79 1 0.37 1.62 0.56 4.64
25-44 0.03 0.57 0.00 1 0.96 1.03 0.34 3.13
45-64 0.16 0.57 0.08 1 0.77 1.18 0.39 3.59
Education -0.05 0.08 0.36 1 0.55 0.95 0.82 1.12
Previous engagement in WTAs (None = reference) Interaction 0.00 0.42 0.00 1 0.99 1.00 0.44 2.26
Captivity -0.34 0.79 0.19 1 0.67 0.71 0.15 3.35
Safari -0.41 0.43 0.92 1 0.34 0.66 0.29 1.54
Cat species (Lion = reference) Caracal 0.39 0.36 1.20 1 0.27 1.48 0.73 2.97
Cheetah -0.16 0.39 0.16 1 0.69 0.86 0.40 1.83
Image type (Control = reference) Wwild -0.23 0.54 0.19 1 0.67 0.79 0.28 2.27
Petted 1.17 0.44 7.06 1 <0.01 3.23 1.36 7.67
Walked 0.86 0.46 3.51 1 0.06 2.35 0.96 5.76
Significant results are highlighted in grey
https://doi.org/10.1371/journal.pone.0215211.t008
Discussion

We are repeatedly exposed to images of non-domesticated animals in books, movies and

(social) media; the way we perceive the animals in those images is affected by how they are por-
trayed [35-39,71]. In (social) media, non-domesticated animals are regularly portrayed in
interactions with humans (e.g. [42-49]). Although not empirically tested, it has been suggested
that exposure to such images results in people becoming too familiar with non-domesticated
animals, up to the point where they lose their instinctive fear and engage in dangerous behav-
iour [50,72] like taking selfies with wild animals [50,73,74], getting out of their car in a drive-
through cheetah enclosure [72] or trying to stroke a wild lion on a safari [75]. In addition, por-
traying non-domesticated animals in interactions with humans may encourage participation

in WTAs which provide us with the opportunity to engage in such interactions ourselves, at
the expense of animal welfare, human safety and conservation [7-9,22,23,58,59,76].
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Fig 8. Percentage of respondents who perceived wild cat species as sweet, not sweet but also not dangerous
(neutral) or dangerous in relation to the type of image shown. Compared to the control image, respondents who
were shown an image of a wild cat species being petted by a human were significantly less likely to perceive wild cat
species as dangerous.

https://doi.org/10.1371/journal.pone.0215211.g008

This study shows portrayal of wild cat species interacting with humans affects people’s
desire to engage in such interactions themselves and distorts their perception of the suitability
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Fig 9. Percentage of respondents who perceived wild cat species as sweet or dangerous in relation to their intention to be photographed with, walk with or pet
wild cats and their perception of the suitability of wild cats for such tourist activities. Respondents who expressed a desire to be photographed with, walk with or
pet wild cats and/or respondents who thought wild cats are suitable for such activities with tourists more often perceived wild cats as sweet than those who did not.

https://doi.org/10.1371/journal.pone.0215211.g009
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Table 9. Test statistics and effect sizes for variables in the model to assess the respondents’ perception of the conservation status of wild cat species. Parameter esti-
mate (B), standard error (SE), Wald statistics (Wald), degrees of freedom (df), level of significance (p), cumulative odds ratio (Exp (B)) and 95% confidence interval of the
cumulative odds ratio (95% CI Exp (B)) for variables in the model. The answer options not endangered, endangered, very endangered were coded as 1, 2, 3.

Perception of the conservation status of wild cat species

Variable

Gender (Female = reference)
Age (> 65 = reference)

Education

Previous engagement in WTAs (None = reference)

Cat species (Lion = reference)

Image type (Control = reference)

https://doi.org/10.1371/journal.pone.0215211.t009

[ SE Wald df p Exp (B) 95% CI Exp (B)
Lower Upper

Male -0.19 0.18 1.16 1 0.28 0.83 0.58 1.17
<24 0.08 0.30 0.06 1 0.81 1.08 0.59 1.96
25-44 0.14 0.31 0.21 1 0.65 1.15 0.63 2.12
45-64 0.42 0.32 1.77 1 0.18 1.53 0.82 2.85

-0.00 0.05 0.01 1 0.93 1.00 0.91 1.10
Interaction -0.36 0.25 2.03 1 0.16 0.70 0.43 1.14
Captivity -0.67 0.46 2.12 1 0.15 0.51 0.21 1.26
Safari 0.09 0.24 0.14 1 0.71 1.09 0.69 1.74
Caracal -0.31 0.22 2.00 1 0.16 0.73 0.48 1.13
Cheetah 0.17 0.22 0.64 1 0.42 1.19 0.78 1.81
wild -0.26 0.24 1.17 1 0.28 0.77 0.48 1.24
Petted -0.31 0.26 1.44 1 0.23 0.74 0.45 121
Walked -0.42 0.25 2.89 1 0.09 0.66 0.40 1.07

of wild cats to be used for WTAs in which tourists interact with wild cats. Presenting people
with an image of a wild cat species being petted by a human increased people’s desire to be
photographed with or pet wild cats and made people more than twice (2.19-2.67) as likely to
perceive wild cats as suitable for WTAs in which tourists are being photographed with, walk
with or pet wild cats. The image of a wild cat species being walked by a human did not affect
people’s desire to interact with wild cats, however, this image did make people almost three
times (2.89) more likely to perceive wild cats as suitable to walk with tourists. Portrayal of a
wild cat species interacting with humans did also influence people’s perception of the danger
wild cats represent. The image of a wild cat species being petted by a human made people
more than three times (3.23) as likely to perceive wild cats as sweet. People who perceived wild
cats as sweet were more likely to want to interact with wild cats, consider wild cats suitable for
such interactions and perceive wild cats as possible pets. However, contrary to a comparable
study by Ross et al [37] on portrayal of chimpanzees, portrayal of wild cat species with humans
did not directly affect attractiveness as a pet or perceived conservation status in the wild. This
could be the result of species-specific perceptions but may also result from a higher level of
awareness of our respondents as, compared to Ross et al’s study, a very high percentage of
respondents perceived wild cats as unappealing/unsuitable pets and (very) endangered in the
wild. Portraying wild cat species in a wild natural environment elicited the most neutral
response: compared to the control image, the image of a wild cat species in the wild did not sig-
nificantly influence people’s desire to interact with wild cats nor people’s perception of its suit-
ability to interact with tourists, the danger it represents, suitability as a pet or its conservation
status in the wild.

Mental representation of behaviour promotes engagement in this behaviour, therefore,
humans tend to act in the same way they see others act [51]. This mechanism is likely to play a
role when exposure to (social) media encourages engagement in certain behaviours [28,29]
but may also explain the increased desire of respondents to interact with wild cats after visiting
captive facilities to view non-domesticated animals. Respondents who visited such facilities
attended shows with wild animals and visited rehabilitation centres or species-specific farms
and parks. At these shows and venues, it is not unusual to see staff members interact with non-
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domesticated animals (e.g. [77,78]), therefore this may trigger a desire to engage in such inter-
actions ourselves. Unlike those respondents who had participated in direct interactions with
wild animals, this desire remained unsatisfied and respondents who visited captive facilities
may therefore have been more inclined to engage in interactions with non-domesticated ani-
mals. Previous engagement in WTAs in which respondents interacted with non-domesticated
animals did not affect the desire to interact with wild cat species. People who participated in
WTAs are generally not aware of the negative animal welfare and conservation consequences
this may have [9]. In this study, previous engagement in WTAs did not affect perceived suit-
ability of wild cats to interact with tourists. The fact that engagement in interactions with non-
domesticated animals in the past did not increase the desire to engage in interactions with wild
cats in future, is therefore unlikely to be the result of an increased awareness of the negative
consequences of such WTAs.

The demographic variables gender, age and education affected the desire to interact with
wild cat species, perceived suitability of wild cats for WT As, the danger wild cat species repre-
sent and the attractiveness of wild cats as pets. Age had the strongest impact: young adults
were four to five times more likely to want to interact with wild cat species and two to three
times more likely to perceive wild cats as suitable to be photographed with or petted by tour-
ists. Compared to females, males were twice as likely to have the intention to engage in interac-
tions with wild cat species and perceived wild cats as less dangerous and more suitable to
interact with tourists. These findings are in line with other studies which have shown young
adults and males are less fearful of carnivores [66,68] and more inclined to view animals as
beneficial to human interest (practical and recreational value) [65,67]. Although the effect of
gender and age was considerably stronger, level of education also played a role: lower educated
people were more inclined to interact with wild cat species and more likely to perceive wild
cats as suitable to interact with tourists. Lower educated people also more often perceived wild
cat species as possible nice pets. Although fear of carnivores has been found to decrease with
level of education [66,68], lower educated people have a less affective and emotional response
to animals and, as supported by our findings, are more likely to view animals in light of their
benefit to human interest [67].

Humans prefer certain animal species over others, e.g. big cats are popular with the public
[71,79] and both lion and cheetah are among the ten most charismatic species in the world
[80]. A species’ popularity is affected by several factors, for example size, attractiveness, danger
to humans, rarity and the media attention it receives [11,71,79]. Although the wild cat species
in the images used in this study varied considerably in size, danger to humans, and media
attention, species did not affect people’s intention to engage in interactions with wild cats.
However, species did affect people’s perception of wild cats: possibly due to their smaller size,
caracal was perceived as less dangerous and more suitable to be photographed with or walked
by tourists than cheetah or lion.

People who had a desire to engage in interactions with wild cat species mostly wanted to
pet wild cats, followed by being photographed with or walk with wild cats. Despite the fact that
forced proximity to humans can be stressful for non-domesticated animals [17-21], such wild
cat-human interactions are commonly offered as WT As [7,54-59]. The wild cat tourism
industry is associated with removing cubs from their mothers at a very young age, wild cats
being sold as hunting trophies to the canned hunting industry, high incidences of attacks on
humans and no conservation return even though these wild cat WTAs are offered under the
banner of conservation [7,22,23,58,59,76]. This is why animal welfare organisations try to raise
awareness and discourage participation in these WTAs (e.g. [22,23]). In this study, most peo-
ple were aware of the fact that wild cat species are unsuitable for WT As, however, this did not
necessarily stop them from having the desire to engage in such activities: 62-76% of the people
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who wanted to interact with wild cats realized wild cat species are unsuitable for such interac-
tions. More than twenty percent of the people had in the past participated in WT'As which
involved direct interactions with wildlife. Even though respondents may have been aware non-
domesticated animals are unsuitable for WTAs, they may not have realized how serious the
negative welfare and conservation implications can be [9]. The moral concerns about such
activities may therefore not have been high enough to override the desire to interact with ani-
mals. As many as 91-96% of the respondents who had no desire to interact with wild cat spe-
cies were aware wild cats are unsuitable to interact with humans. Although awareness
campaigns may not be as effective as hoped, this does suggest raising awareness discourages
people to interact with non-domesticated animals.

Conclusion

Most people do not have the opportunity to watch non-domesticated animals in their natural
environment and rely on (social) media to learn about these animals [26,27].

The way in which (social) media portrays non-domesticated animals affects our perception
of and behaviour to these animals [26,35-40]. This places an important responsibility on
(social) media producers to correctly represent animals and their relationship to humans.
Today, (social) media increasingly portrays non-domesticated animals in interactions with
humans [27,40,41]. Our study shows this can increase people’s desire to engage in interactions
with non-domesticated animals themselves, reduce objections against the exploitation of non-
domesticated animals for such interactions and distort people’s perception of the danger wild
animals represent.

An increased desire to interact with non-domesticated animals does not necessarily mean
people will immediately act on this desire, if only because practical and financial consider-
ations prevent them from doing so. However, continuous exposure to images of human-wild-
life interactions may result in people coming to perceive wild animals as entities available for
human entertainment as opposed to interesting and priceless creatures in their own right
[27,50,67]. This is likely to lower the threshold to engage in interactions with non-domesti-
cated animals in future and reduce moral concerns about the exploitation of wild animals for
such a purpose [67]. Although further research is necessary to determine what the long-term
behavioural consequences of exposure to images of non-domesticated animals in interactions
with humans are, studies have shown frequent exposure to media images can result in undesir
able long-term behavioural change [28,31,81]. It is therefore important for (social) media pro-
ducers and others who use images of wild animals to think carefully about the way in which
they portray an animal and to be aware of the attitude, perceptions and behaviour this por-
trayal may promote. Failure to do so could unintentionally encourage unethical, irresponsible
and even dangerous behaviour with often dire consequences for both animals and humans

involved.

Male, lower educated, young adults are more likely to view animals in light of their benefit
to human kind and therefore particularly inclined to engage in interactions with non-domesti-
cated animals. Apart from zoo visits (60.0%), the majority of this demographic group (68.0%)
received information about wild animals by watching wildlife series on animal dedicated cable
television networks (36.0%) and, to a lesser extent, Dutch television channels (18.0%).
Through careful consideration of how animals are portrayed in wildlife series popular with
this demographic group, it may be possible to promote a more moralistic attitude [67] towards
wildlife under male, lower educated, young adults. In addition, awareness campaigns by ani-
mal welfare organisations and others should target this demographic group in particular to
emphasize the negative animal welfare and conservation consequences and potential danger of
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participation in WTAs which offer the opportunity to interact with wildlife. Although the
desire to interact with non-domesticated animals can be stronger than the moral obligation
not to, awareness campaigns do seem to discourage people from interacting with wild animals
through detrimental WTAs [82].
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shown and the wild cat species in the image.

(DOCX)

Acknowledgments

We would like to thank Walter Botman, Bob Suir, Carla Bolk, Karin Maatman, Mandy Wisse-
link, Mark Dees and Rogier van Raalte for their assistance with the interviews and are
extremely grateful to the 648 respondents who voluntarily participated in this survey. We are
grateful to the National Ethics Council for Social and Behavioural Sciences and the Ethical
Review Committee Psychology and Neuroscience from the University of Maastricht for their
assistance with the ethical review of our research protocol. We would like to thank Chris Hen-
nessy and three anonymous reviewers for taking the time to critically read through earlier ver-
sions of this manuscript and suggest substantial improvements.

Author Contributions

Conceptualization: Esther van der Meer, Simone Eckhardt.
Data curation: Esther van der Meer, Sandra Botman.
Formal analysis: Esther van der Meer.

Investigation: Esther van der Meer.

Methodology: Esther van der Meer.

Supervision: Esther van der Meer, Simone Eckhardt.
Writing - original draft: Esther van der Meer.

Writing - review & editing: Sandra Botman, Simone Eckhardt.

References
1. Serpell JA. In the company of animals. Oxford: Basil Blackwell, 1986.

2. Fawcett KA, Gullone E. Cute and cuddly and a whole lot more? A call for empirical investigation into the
therapeutic benefits of human—animal interaction for children. Behav Change. 2001; 18: 124—133.

3. Virués-Ortega J, Buela-Casal G. (2006) Psychophysiological effects of human-animal interaction theo-
retical issues and long-term interaction effects. J Nerv Ment Dis. 2006; 194: 52-57. https://doi.org/10.
1097/01.nmd.0000195354.03653.63 PMID: 16462556

4. Katcher A, Segal H, Beck A. Comparison of contemplation and hypnosis for the reduction of anxiety
and discomfort during dental surgery. Am J Clin Hypn. 1984; 27: 14-21. https://doi.org/10.1080/
00029157.1984.10402583 PMID: 6391137

5. Kreger M, Mensch JA. Visitor-animal interactions at the zoo. Antrhozods. 1995; 8: 143—158.

PLOS ONE | https://doi.org/10.1371/journal.pone.0215211 May 1, 2019 20/24


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0215211.s001
https://doi.org/10.1097/01.nmd.0000195354.03653.63
https://doi.org/10.1097/01.nmd.0000195354.03653.63
http://www.ncbi.nlm.nih.gov/pubmed/16462556
https://doi.org/10.1080/00029157.1984.10402583
https://doi.org/10.1080/00029157.1984.10402583
http://www.ncbi.nlm.nih.gov/pubmed/6391137
https://doi.org/10.1371/journal.pone.0215211

'PLOS|ONE

Portraying wild cats with humans encourages human-wild cat interactions

10.
1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

Woods B. Good zoo/bad zoo: visitor experiences in captive settings. Anthrozods. 2002; 15: 343-360.

Hunter LT, White P, Henschel P, Frank L, Burton C, Loveridge A, et al. Walking with lions: why there is
no role for captive-origin lions Panthera leo in species restoration. Oryx. 2012; 47: 19-24.

Duffy R. Interactive elephants: nature, tourism and neoliberalism. Ann Tour Res. 2014; 44: 88—101.

Moorhouse TP, Dahlsjé CAL, Baker SE, D’Cruze NC, Macdonald DW. The customer isn’t always right
—conservation and animal welfare implications of the increasing demand for wildlife tourism. PLoS
ONE. 2015; 10(10): e0138939. https://doi.org/10.1371/journal.pone.0138939 PMID: 26489092

Fennell DA. Tourism and animal welfare. Tour Recreation Res. 2013; 38: 325-340.

Reynolds PC, Braithwaite D. Towards a conceptual framework for wildlife tourism. Tour Manag. 2001;
22:31-42.

Higginbottom K. Chapter 1: Wildlife tourism: an introduction. In: Higginbottom K, editor. Wildlife tourism:
impacts, management and planning. Altona Vic: Common Ground Publishing Pty Ltd; 2004. pp. 1-11.

Orams MB. Tourists getting close to whales, is it what whale watching is all about? Tour Manag. 2000;
21:561-569.

Johnson SA, Bjorndal KA, Bolten AB. Effects of organized turtle watches on loggerhead (Caretta car-
etfta) nesting behavior and hatchling production in Florida. Conserv Biol. 1996; 10: 570-577.

Higginbottom K., Tribe A. Chapter 6: Contributions of wildlife tourism to conservation. In: Higginbottom
K, editor. Wildlife tourism: impacts, management and planning. Altona Vic: Common Ground Publish-
ing Pty Ltd; 2004. pp. 99—-118.

Xiang Z, Yu'Y, Yang M, Yang JY, Niao MY, Li M. Does flagship species tourism benefit conservation? A
case study of the golden snub-nosed monkey in Shennongjia National Nature Reserve. Chinese Sci
Bull. 2011; 56: 2553-2558.

Green R., Giese M. Chapter 5: Negative effects of wildlife tourism on wildlife. In: Higginbottom K, editor.
Wildlife tourism: impacts, management and planning. Altona Vic: Common Ground Publishing Pty Ltd;
2004. pp. 81-93.

Millspaugh JT, Burke T, Van Dyk G, Slotow R, Washburn BE, Woods RJ. Stress response of working
African elephants to transportation and safari adventures. J Wildl Manag. 2007; 71: 1257—1260.

Hosey G. A preliminary model of human-animal relationships in the zoo. Appl Anim Behav Sci. 2008;
109: 105-127.

Anderson U, Benne M, Bloomsmith MA, Maple TL. Retreat space and human visitor density moderate
undesirable behaviour in petting zoo animals. J Appl Anim Welf Sci. 2002; 5: 125—137. https://doi.org/
10.1207/515327604JAWS0502_03 PMID: 12738581

Morgan KN, Tromborg CT. Sources of stress in captivity. Appl Anim Behav Sci. 2007; 102: 262—-302.

SPOTS. Knuffelen met roofdieren is geen natuurbescherming. Stichting SPOTS. 2015. Available from:
http://www.knuffelfarms.nl/documenten//Flyer%20Knuffelfarms.pdf [Accessed 13 March 2019].

WAP. Checking out of cruelty, how to end wildlife tourism’s holiday horrors. World Animal Protection.
2015. Available from: https://www.worldanimalprotection.org/sites/default/files/int_files/pdfs/checking_
out_of_cruelty.pdf [Accessed 13 March 2019].

ABTA. ABTA Animal Welfare Guidelines. London: Association of British Travel Agents; 2013.

ANVR. Do’s en dont’s dierenwelzijn en toeristische activiteiten. Algemene Nederlandse Vereniging
voor Reisondernemingen. 2016. Available from: https://www.anvr.nl/Downloadltem/Do%27s_and_dont
%27s_op_vakantie.pdf [Accessed 13 March 2013].

Bousé D. False intimacy: close-ups and viewer involvements in wildlife films. Vis Stud. 2003; 18: 123-
131.

Louw P. Nature documentaries: eco-tainment? The case of MM&M (Mad Mike and Mark). Curr Writing:
Text Perception South Afr. 2006; 18: 146-162.

Brown JD, L’Engle KL, Pardun CJ, Guo G, Kenneavy K, Jackson C. Sexy media matters: exposure to
sexual content in music, movies, television and magazines predicts black and white adolescents’ sexual
behaviour. Pediatrics. 2006; 117: 1018—1027. https://doi.org/10.1542/peds.2005-1406 PMID:
16585295

Wright CL, Silberman K. Media influence on perception of driving risk and behaviour of adolescents and
emerging adults. Transp Res Part F Traffic Psychol Behav. 2018; 54: 290-298.

Garst J, Bodenhausen GV. Advertising’s effects on men’s gender role attitudes. Sex Roles. 1997; 36:
551-572.

Brown JD, L’Engle KL. X-rated: sexual attitudes and behaviors associated with U.S. early adolescent’s
exposure to sexually explicit media. Communic Res. 2009; 36: 129-151.

PLOS ONE | https://doi.org/10.1371/journal.pone.0215211 May 1, 2019 21/24


https://doi.org/10.1371/journal.pone.0138939
http://www.ncbi.nlm.nih.gov/pubmed/26489092
https://doi.org/10.1207/S15327604JAWS0502_03
https://doi.org/10.1207/S15327604JAWS0502_03
http://www.ncbi.nlm.nih.gov/pubmed/12738581
http://www.knuffelfarms.nl/documenten//Flyer%20Knuffelfarms.pdf
https://www.worldanimalprotection.org/sites/default/files/int_files/pdfs/checking_out_of_cruelty.pdf
https://www.worldanimalprotection.org/sites/default/files/int_files/pdfs/checking_out_of_cruelty.pdf
https://www.anvr.nl/DownloadItem/Do%27s_and_dont%27s_op_vakantie.pdf
https://www.anvr.nl/DownloadItem/Do%27s_and_dont%27s_op_vakantie.pdf
https://doi.org/10.1542/peds.2005-1406
http://www.ncbi.nlm.nih.gov/pubmed/16585295
https://doi.org/10.1371/journal.pone.0215211

® PLOS |ONE

Portraying wild cats with humans encourages human-wild cat interactions

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Arias E. How does media influence social norms? Experimental evidence on the role of common knowl-
edge. Polit Sci Res Methods. 2018; 1-18. https://doi.org/10.1017/psrm.2018.1

Zelenski JM, Dopko RL, Capaldi CA. Cooperation is in our nature: nature exposure may promote coop-
erative and environmentally sustainable behaviour. J Environ Psychol. 2015; 42: 24-32.

Janpol HL, Dilts R. Does viewing documentary films affect environmental perceptions and behaviors?
Appl Environ Educ Communic. 2016; 15: 90-98.

Gore ML, Siemer WF, Shanahan JE, Schuefele D, Decker DJ. Effects on risk perception of media cov-
erage of a black bear-related human fatality. Wildl Soc Bull. 2005; 33: 507-516.

Siemer WF, Hart PS, Decker DJ, Shanahan JE. Factors that influence concern about human-black
bear interactions in residential settings. Hum Dimens Wildl. 2009; 14: 185-197.

Ross SR, Vreeman VM, Lonsdorf EV. Specific Image Characteristics Influence Attitudes about Chim-
panzee Conservation and Use as Pets. PLoS ONE. 2011; 6(7): €22050. https://doi.org/10.1371/
journal.pone.0022050 PMID: 21779372

Schroepfer KK, Rosati AG, Chartrand T, Hare B. Use of “entertainment” chimpanzees in commercials
distorts public perception regarding their conservation status. PLoS ONE. 2011; 6(10): e26048. https://
doi.org/10.1371/journal.pone.0026048 PMID: 22022503

Nekaris KAI, Campbell N, Coggins TG, Rode EJ, Nijman V. Tickled to death: analysing public percep-
tions of ‘cute’ videos of threatened species (slow lorises—Nycticebus spp.) on web 2.0 sites. PLoS ONE.
2013; 8(7): €69215. https://doi.org/10.1371/journal.pone.0069215 PMID: 23894432

Horak JC. Wildlife documentaries: from classical forms to reality TV. Film Hist. 2006; 18: 459—475.

Scott K. Popularizing science and nature programming: the role of “spectacle” in contemporary wildlife
documentary. J Pop Film Telev. 2003; 31: 29-35.

National Geographic Wild. Living with lions. 2017. Available from: https://www.youtube.com/watch?v=
gN6YxaysWLM [Accessed 13 March 2019].

Jimmy Kimmel Live. Wild Animals with Dave Salmoni. 2015. Available from: https://www.youtube.com/
watch?v=g04ipP_RgBE [Accessed 13 March 2019].

Lotto. Lotto lion cub commercial. 2017. Available from: https://www.adformatie.nl/influencer-marketing/
vernieuwd-lotto-roept-op-om-lot-niet-te-laten-liggen [Accessed 13 March 2019].

Lysol. Protect Like a Mother. 2017. Available from: https://abancommercials.com/lysol/protect-like-
mother-lion-ad-commercial/18111/[Accessed 13 March 2019].

Abraham T. High fashion shoot starring Kate Upton as nurse to baby tiger, lion, and gibbon sparks
anger from animal rights activists. Mailonline. 2013. Available from: https://www.dailymail.co.uk/femail/
article-2306456/High-fashion-shoot-starring-Kate-Upton-nurse-baby-tiger-lion-gibbon-sparks-anger-
animal-rights-activists.html [Accessed 13 March 2019].

Africa Geographic News Desk. Cara Delevigne poses with a lion cub for Tag Heuer. 2015. Available
from: https://africageographic.com/blog/cara-delevingne-poses-with-a-lion-cub-for-tag-heuer/
[Accessed 13 March 2019].

SA People. Bold stars do the beautiful thing and remove lion cub petting pics in South Africa. 2017.
Available from: https://www.sapeople.com/2017/10/25/bold-stars-beautiful-thing-remove-lion-cub-
petting-pics-south-africa/ [Accessed 13 March 2019].

Becker C. Katy Perry lion selfies cruel. The Blast. 2018. Available from: https://theblast.com/katy-perry-
lion-selfies-cruel/ [Accessed 13 March 2019].

Daly N. Why people risk their lives for the ultimate animal selfie. National Geographic. 2019. Available
from: https://www.nationalgeographic.com/animals/2019/03/psychology-of-why-people-enter-wild-
animal-enclosures-at-zoos/?fbclid=IwAR0zYPzVMZOP2w-uTna5rQm8vCN6XJcGKFzTb8r8_
f2vGFsSMwezDTRfpYI [Accessed 13 March 2019].

Dijksterhuis A, Bargh JA. The perception-behavior expressway: automatic effects of social perception
on social behavior. Adv Exp Soc Psychol. 2001; 33: 1-40.

Linz DG, Donnerstein E, Penrod S. The effects of long-term exposure to violent and sexually degrading
depictions of women. J Pers Soc Psychol. 1988; 55: 758-768. PMID: 3210143

Bartholow BD, Bushman BJ, Sestir MA. Chronic violent video game exposure and desensitization to
violence: behavioural and event-related brain potential data. J Exp Soc Psychol. 2006; 42: 532-539.

Tripadvisor. Casela World of Adventures: tripadvisor.com. Available from: https://www.tripadvisor.com/
Attraction_Review-g656263-d645568-Reviews-Casela_World_of_Adventures-Cascavelle.html
[Accessed 13 March 2018].

Tripadvisor. Mukuni Big 5 Safaris: tripadvisor.com. Available from: https://www.tripadvisor.com/
Attraction_Review-g298089-d2085150-Reviews-Mukuni_Big_5_Safaris_Limited-Livingstone_
Southern_Province.html [Accessed 13 March 2018].

PLOS ONE | https://doi.org/10.1371/journal.pone.0215211 May 1, 2019 22/24


https://doi.org/10.1017/psrm.2018.1
https://doi.org/10.1371/journal.pone.0022050
https://doi.org/10.1371/journal.pone.0022050
http://www.ncbi.nlm.nih.gov/pubmed/21779372
https://doi.org/10.1371/journal.pone.0026048
https://doi.org/10.1371/journal.pone.0026048
http://www.ncbi.nlm.nih.gov/pubmed/22022503
https://doi.org/10.1371/journal.pone.0069215
http://www.ncbi.nlm.nih.gov/pubmed/23894432
https://www.youtube.com/watch?v=qN6YxaysWLM
https://www.youtube.com/watch?v=qN6YxaysWLM
https://www.youtube.com/watch?v=g04ipP_RqBE
https://www.youtube.com/watch?v=g04ipP_RqBE
https://www.adformatie.nl/influencer-marketing/vernieuwd-lotto-roept-op-om-lot-niet-te-laten-liggen
https://www.adformatie.nl/influencer-marketing/vernieuwd-lotto-roept-op-om-lot-niet-te-laten-liggen
https://abancommercials.com/lysol/protect-like-mother-lion-ad-commercial/18111/
https://abancommercials.com/lysol/protect-like-mother-lion-ad-commercial/18111/
https://www.dailymail.co.uk/femail/article-2306456/High-fashion-shoot-starring-Kate-Upton-nurse-baby-tiger-lion-gibbon-sparks-anger-animal-rights-activists.html
https://www.dailymail.co.uk/femail/article-2306456/High-fashion-shoot-starring-Kate-Upton-nurse-baby-tiger-lion-gibbon-sparks-anger-animal-rights-activists.html
https://www.dailymail.co.uk/femail/article-2306456/High-fashion-shoot-starring-Kate-Upton-nurse-baby-tiger-lion-gibbon-sparks-anger-animal-rights-activists.html
https://africageographic.com/blog/cara-delevingne-poses-with-a-lion-cub-for-tag-heuer/
https://www.sapeople.com/2017/10/25/bold-stars-beautiful-thing-remove-lion-cub-petting-pics-south-africa/
https://www.sapeople.com/2017/10/25/bold-stars-beautiful-thing-remove-lion-cub-petting-pics-south-africa/
https://theblast.com/katy-perry-lion-selfies-cruel/
https://theblast.com/katy-perry-lion-selfies-cruel/
https://www.nationalgeographic.com/animals/2019/03/psychology-of-why-people-enter-wild-animal-enclosures-at-zoos/?fbclid=IwAR0zYPzVMZOP2w-uTna5rQm8vCN6XJcGKFzTb8r8_f2vGFsSMwezDTRfpYI
https://www.nationalgeographic.com/animals/2019/03/psychology-of-why-people-enter-wild-animal-enclosures-at-zoos/?fbclid=IwAR0zYPzVMZOP2w-uTna5rQm8vCN6XJcGKFzTb8r8_f2vGFsSMwezDTRfpYI
https://www.nationalgeographic.com/animals/2019/03/psychology-of-why-people-enter-wild-animal-enclosures-at-zoos/?fbclid=IwAR0zYPzVMZOP2w-uTna5rQm8vCN6XJcGKFzTb8r8_f2vGFsSMwezDTRfpYI
http://www.ncbi.nlm.nih.gov/pubmed/3210143
https://www.tripadvisor.com/Attraction_Review-g656263-d645568-Reviews-Casela_World_of_Adventures-Cascavelle.html
https://www.tripadvisor.com/Attraction_Review-g656263-d645568-Reviews-Casela_World_of_Adventures-Cascavelle.html
https://www.tripadvisor.com/Attraction_Review-g298089-d2085150-Reviews-Mukuni_Big_5_Safaris_Limited-Livingstone_Southern_Province.html
https://www.tripadvisor.com/Attraction_Review-g298089-d2085150-Reviews-Mukuni_Big_5_Safaris_Limited-Livingstone_Southern_Province.html
https://www.tripadvisor.com/Attraction_Review-g298089-d2085150-Reviews-Mukuni_Big_5_Safaris_Limited-Livingstone_Southern_Province.html
https://doi.org/10.1371/journal.pone.0215211

® PLOS |ONE

Portraying wild cats with humans encourages human-wild cat interactions

56.

57.

58.

59.

60.

61.
62.

63.

64.

65.

66.

67.

68.

69.

70.

71.
72.

73.

74.

75.

76.

77.

Tripadvisor. Cheetah Experience: tripadvisor.com. Available from: https://www.tripadvisor.com/
Attraction_Review-g312564-d1927311-Reviews-Cheetah_Experience-Bloemfontein_Free_State.html
[Accessed 13 March 2018].

Tripadvisor. Lion Encounter: tripadvisor.com. Available from: https://www.tripadvisor.com/Attraction_
Review-g293761-d1152917-Reviews-Lion_Encounter_Zimbabwe-Victoria_Falls_Matabeleland_
North_Province.html [Accessed 13 March 2018].

Barkham P. ‘Canned hunting’: the lions bred for slaughter. The Guardian. 2013. Available from: hitps://
www.theguardian.com/environment/2013/jun/03/canned-hunting-lions-bred-slaughter [Accessed 13
March 2018].

De Waal L. #ShockWildlife Truths: Cheetah cub petting offered under the guise of conservation. Travel-
ler 24. 2018. Available from: https://www.traveller24.com/Explore/Green/shockwildlifetruths-cheetah-
cub-petting-offered-under-the-guise-of-conservation-20180726 [Accessed 13 March 2018].

Ross SR, Lukas KE, Lonsdorf EV, Stoinski TS, Hare B, Shumaker R, Goodall J. Inappropriate use and
portrayal of chimpanzees. Science. 2018; 319: 1487. https://doi.org/10.1126/science.1154490

Likert R. A technique for the measurement of attitudes. Arch Psychol. 1932; 140: 1-55.

Steyerberg EW, Schemper M, Harrell FE. Logistic regression modelling and the number of events per
variable: selection bias dominates. J Clin Epidemiol. 2011; 64: 1463—1469

Vittinghoff E, McCulloch CE. Relaxing the rule of ten events per variable in logistic and cox regression.
Am J Epidemiol. 2007; 165: 710-718. https://doi.org/10.1093/aje/kwk052 PMID: 17182981

Kellert SR. American attitudes toward and knowledge of animals: an update. In: Fox MW, Mickley LD
(editors). Advances in Animal Welfare Science. Washington: The Humane Society of the United
States; 1984. pp. 177-213.

Kellert SR, Berry JK, Attitude, knowledge and behaviors towards wildlife as affected by gender. Wildl
Soc Bull. 1987; 15: 363-371.

Roskaft E, Bjerke T, Kalternborn B, Linnell JDC, Andersen R. Patterns of self-reported fear towards
large carnivores among the Norwegian public. Evol Hum Behav. 2003; 24: 184—198.

Serpell JA. Factors influencing human attitudes to animals and their welfare. Anim Welf. 2004; 13:
S145-151.

Reskaft E, Handel B, Bjerke T, Kaltenborn BP. Human attitudes towards large carnivores in Norway.
Wildl Biol. 2007; 13: 172—185.

Pays O, Blanchard P, Valeix M, Chamaillé-Jammes S, Duncan P, Périquet S, Lombard M, Ncube G.,
Tarakini T, Makuwe E, Fritz H. Detecting predators and locating competitors while foraging: an experi-
mental study of a medium-sized herbivore in an African savanna. Oecol. 2012; 169, 419-430.

Van der Meer E, Pays O, Fritz H. The effect of simulated African wild dog presence on antipredator
behaviour of kudu and impala. Ethol. 2012; 188: 1-12.

Woods B. Beauty and the beast: preferences for animals in Australia. J Tour Stud. 2000; 11: 25-35

NOS Nieuwsuur. Steeds meer mensen denken dat wilde dieren knuffelbaar zijn. NOS Nieuwsuur.
2018. Available from: https://nos.nl/nieuwsuur/artikel/2231423-steeds-meer-mensen-denken-dat-
wilde-dieren-knuffelbaar-zijn.html [Accessed 13 March 2019].

Lambert KTA. Is that selfie really worth it? Why face time with wild animals is a bad idea. The conversa-
tion. 2018. Available from: https://theconversation.com/is-that-selfie-really-worth-it-why-face-time-with-
wild-animals-is-a-bad-idea-96272 [Accessed 13 March 2019].

Osborne M. Woman attacked by jaguar while taking selfie at Arizona zoo, suffers non-life threatening
injury. ABCNews. 2019. Available from: http://abcnews.go.com/US/woman-attacked-jaguar-taking-
selfie-arizona-zoo-suffers/story?id=61587043 [Accessed 13 March 2019].

Pyatt J. South Africa’s dumbest tourist stroked a lion. Mailonline. 2018. Available from: https://www.
dailymail.co.uk/news/article-5851549/Safari-tourist-tries-stroke-lion-4x4-window-big-cat-lets-almighty-
roar.html [Accessed 13 March 2019].

Friedmann Y, Hankinson P, Wesson J, Funston P, Venter A, Gerrard M. Attacks by captive carnivores
—the stats revealed in open letter to minister. Africa Geographic. 2018. Available from: https://
africageographic.com/blog/attacks-captive-carnivore-stats-revealed-open-letter/ [Accessed 13 March
2019].

Schmidt A. What a flop! SeaWorlds’s new killer whale show doesn’t impress fans after theme park
replaced controversial Shamu performance. Daily Mail. 2017. Available from: https://www.dailymail.co.
uk/news/article-4551200/SeaWorld-s-new-killer-whale-doesn-t-impress-fans.html [Accessed 8 March
2019].

PLOS ONE | https://doi.org/10.1371/journal.pone.0215211 May 1, 2019 23/24


https://www.tripadvisor.com/Attraction_Review-g312564-d1927311-Reviews-Cheetah_Experience-Bloemfontein_Free_State.html
https://www.tripadvisor.com/Attraction_Review-g312564-d1927311-Reviews-Cheetah_Experience-Bloemfontein_Free_State.html
https://www.tripadvisor.com/Attraction_Review-g293761-d1152917-Reviews-Lion_Encounter_Zimbabwe-Victoria_Falls_Matabeleland_North_Province.html
https://www.tripadvisor.com/Attraction_Review-g293761-d1152917-Reviews-Lion_Encounter_Zimbabwe-Victoria_Falls_Matabeleland_North_Province.html
https://www.tripadvisor.com/Attraction_Review-g293761-d1152917-Reviews-Lion_Encounter_Zimbabwe-Victoria_Falls_Matabeleland_North_Province.html
https://www.theguardian.com/environment/2013/jun/03/canned-hunting-lions-bred-slaughter
https://www.theguardian.com/environment/2013/jun/03/canned-hunting-lions-bred-slaughter
https://www.traveller24.com/Explore/Green/shockwildlifetruths-cheetah-cub-petting-offered-under-the-guise-of-conservation-20180726
https://www.traveller24.com/Explore/Green/shockwildlifetruths-cheetah-cub-petting-offered-under-the-guise-of-conservation-20180726
https://doi.org/10.1126/science.1154490
https://doi.org/10.1093/aje/kwk052
http://www.ncbi.nlm.nih.gov/pubmed/17182981
https://nos.nl/nieuwsuur/artikel/2231423-steeds-meer-mensen-denken-dat-wilde-dieren-knuffelbaar-zijn.html
https://nos.nl/nieuwsuur/artikel/2231423-steeds-meer-mensen-denken-dat-wilde-dieren-knuffelbaar-zijn.html
https://theconversation.com/is-that-selfie-really-worth-it-why-face-time-with-wild-animals-is-a-bad-idea-96272
https://theconversation.com/is-that-selfie-really-worth-it-why-face-time-with-wild-animals-is-a-bad-idea-96272
http://abcnews.go.com/US/woman-attacked-jaguar-taking-selfie-arizona-zoo-suffers/story?id=61587043
http://abcnews.go.com/US/woman-attacked-jaguar-taking-selfie-arizona-zoo-suffers/story?id=61587043
https://www.dailymail.co.uk/news/article-5851549/Safari-tourist-tries-stroke-lion-4x4-window-big-cat-lets-almighty-roar.html
https://www.dailymail.co.uk/news/article-5851549/Safari-tourist-tries-stroke-lion-4x4-window-big-cat-lets-almighty-roar.html
https://www.dailymail.co.uk/news/article-5851549/Safari-tourist-tries-stroke-lion-4x4-window-big-cat-lets-almighty-roar.html
https://africageographic.com/blog/attacks-captive-carnivore-stats-revealed-open-letter/
https://africageographic.com/blog/attacks-captive-carnivore-stats-revealed-open-letter/
https://www.dailymail.co.uk/news/article-4551200/SeaWorld-s-new-killer-whale-doesn-t-impress-fans.html
https://www.dailymail.co.uk/news/article-4551200/SeaWorld-s-new-killer-whale-doesn-t-impress-fans.html
https://doi.org/10.1371/journal.pone.0215211

® PLOS |ONE

Portraying wild cats with humans encourages human-wild cat interactions

78.

79.

80.

81.

82.

Damo | Davao crocodile park: new arena and a new animal show. Choose Philippines. 2018. Available
from: https://www.choosephilippines.com/do/adventures-and-sports/5935/davao-crocodile-park-new-
arena-and-a-new-animal-sh [Accessed 8 March 2019].

Van der Meer E., Badza MN, Ndhlovu A. Large carnivores as tourism flagship species for the Zimbabwe
component of the Kavango Zambezi Transfrontier Conservation Area. Afr J Wildl Res. 2016; 46: 121—
134.

Courchamp F, Jaric |, Albert C, Meinard Y, Ripple WJ, Chapron G. The paradoxical extinction of the
most charismatic animals. PLoS Biol. 2018; 16(4): e2003997. https://doi.org/10.1371/journal.pbio.
2003997 PMID: 29649205

Bushman BJ, Huesmann RL. Short-term and long-term effects of violent media on aggression in chil-
dren and adults. Arch Pediatr Adolesc Med. 2006; 160: 348—352. https://doi.org/10.1001/archpedi.160.
4.348 PMID: 16585478

Moorhouse TP, D’Cruze NC, Macdonald DW. The effect of priming, nationality and greenwashing on
preferences for wildlife tourist attractions. Global Ecol Conserv. 2017; 12: 188—-203.

PLOS ONE | https://doi.org/10.1371/journal.pone.0215211 May 1, 2019 24/24


https://www.choosephilippines.com/do/adventures-and-sports/5935/davao-crocodile-park-new-arena-and-a-new-animal-sh
https://www.choosephilippines.com/do/adventures-and-sports/5935/davao-crocodile-park-new-arena-and-a-new-animal-sh
https://doi.org/10.1371/journal.pbio.2003997
https://doi.org/10.1371/journal.pbio.2003997
http://www.ncbi.nlm.nih.gov/pubmed/29649205
https://doi.org/10.1001/archpedi.160.4.348
https://doi.org/10.1001/archpedi.160.4.348
http://www.ncbi.nlm.nih.gov/pubmed/16585478
https://doi.org/10.1371/journal.pone.0215211

