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Animal companionship holds cultural and economic
significance, but there are downsides too, including welfare
compromises, the risk of pathogen spillover and the
relinquishment or abandonment of animals (cessation of
ownership). The topic of cessation of ownership attracts a
great deal of media coverage, and we hypothesize that biases
exist in the amount and nature of coverage that different
animal species receive, informing public views on its relative
scale and importance across taxa. We searched English-
language newspaper articles about cessation of ownership
of pets to test whether major pet groups (cats and dogs;
traditionally kept small mammals; reptiles and amphibians)
differ in the number of newspaper article reports, their
framing and their language use. Significant variation was
observed, with a greater number of articles focused on cats
and dogs. Reptile and amphibian articles were framed in a
more abstract way, with more negative language. Newspaper
articles write about reptiles and amphibians in a way that is
consistent with ‘othering’, using words that exclude or dismiss
another group. This trend may have important implications
for public perceptions of the taxon, and any perceived lack
of worth of a given taxon may feed into the support for
interventions and policies aiming to optimize their welfare.
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1. Introduction
Some of the largest proposed changes to animal-keeping legislation in the United Kingdom (UK)
and European Union (EU) are focused on the distinction between so-called traditional companion
animals and those considered to be non-traditional companion animals, sometimes known as
‘exotic’ pets (e.g. reptiles, non-poultry birds and non-domesticated mammals [1–5]). For example,
at present in the UK and EU, exotic pets are the subject of research [3], advocacy campaigns [6]
and policy position statements [7] in support of new legislation such as a ‘positive list’, under
which only listed species are allowed to be kept as pets. Reptiles and amphibians are a commonly
kept taxon that fall under the umbrella term ‘exotic pets’. A broad range of species of reptiles and
amphibians are traded and kept as pets, many in large numbers. While it is extremely difficult
to estimate the population of kept animals [8], an industry-led survey [9] annually reports the 10
most common pets within UK households. Dogs and cats are top ranking at 12 million (31% of
households) and 11 million (26% of households), respectively, followed by rabbits at number 3 (1.5
million in 2.8% of households), indoor birds and domestic fowl at numbers 4 and 5 (1.3 million in
2.3% of households and 1.0 million in 1.3% of households, respectively), guinea pigs at number 6
(1 million in 1.8% of households), hamsters at number 7 (900 000 in 2.1% of households), tortoises
and turtles at number 8 (900 000 in 1.8% of households), lizards at number 9 (800 000 in 1.6% of
households) and snakes at number 10 (700 000 in 1.4% of households). These figures emphasize
the size and diverse composition of the UK pet industry, reflecting its widespread appeal, and
highlighting how common and popular reptiles are in the UK.

The large size of the pet industry and hobby includes a wide range of animals available within the
market [10]. An unwanted corollary of the size and diversity of the trade is a considerable number
of pet owners who are unable or unwilling to adequately provide for the physical, behavioural and
environmental needs of their animal(s) [11–15]. This raises critical concerns regarding animal welfare
and has sparked significant discourse concerning the implications of the pet trade, particularly within
the exotics sector [6,15]. These animals may be relinquished or given up to sanctuaries or rescue
centres [12,16–18], or abandoned, to either be discovered by others or fend for themselves out of a
domestic setting [19,20]. For the purposes of this article, we attempt to use neutral language and
make fewer assumptions about the motivations behind this phenomenon and so we use the umbrella
term ‘cessation of ownership’ (or ‘cessation’ for brevity) rather than ‘rehome’, ‘relinquish’, ‘surrender’,
‘abandonment’ or ‘dump’, which vary in their meaning, perception and execution. As with overall
population sizes of kept animals, it remains almost impossible to accurately quantify the number
of ownership cessations and identify any temporal or taxonomic trends that exist. The difficulty in
quantifying the number of cessations is largely due to the lack of legal definition of a rescue centre
or sanctuary in most countries, and the associated lack of centralized, standardized record keeping
[21]. Regardless of the overall quantity, the numbers are large, and rehoming, sanctuaries and/or rescue
centres often run at full capacity [14]. Our perceptions of the size and severity of these challenges
and our responses to them may not be proportionate across different taxa, as certain species groups
typically receive more attention in the media and public eye than others [22–25]. Establishing whether
this proportionality holds true is imperative if we want to promote responsible ownership practices
within the pet-keeping community.

Public attitudes towards cessation in ownership and its perceived magnitude may be influenced by
perceptions of the focal species, which may be shaped by their representation within media. Evidence
suggests that human perception of reptiles and amphibians, or subclades within them (e.g. snakes),
is generally negative. For example, according to a 2024 survey only 50% of the UK public think
that snakes are sentient (i.e. can have physical and emotional experiences and can feel pain [26]),
even though there is a growing body of evidence of advanced cognition [27–29] and reptiles’ ability
to experience a range of emotions and states [30]. Further, in social media posts on the exotic pet
trade, reptiles are significantly more likely to be the subject of negative comments [31], and comic
book villains are more likely to have the names of reptiles or amphibians [32]. Meanwhile, in the
non-virtual world, attitudes towards wildlife–vehicle collisions show significant taxonomic biases,
with drivers being significantly less concerned with hitting snakes compared with other taxa [33].
Such taxonomic biases are important because human behaviours are guided by social values, public
perception and attitudes, all of which can be driven by the media [34]. On an applied level, such
media-driven perceptions could influence public opinions around the sentience, and expectations
of the needs and husbandry requirements of a particular taxon. For example, recent research by a
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UK non-governmental organization suggests that prior to obtaining an exotic pet, many first-time
owners have common misconceptions about their needs and the relative level of care that they require
[15]. Thus, understanding the perceptions of different stakeholders in the sector (e.g. general public,
first-time owners, traders and experienced keepers) and the sources of influence underpinning these
perceptions may be crucial for the development and implementation of targeted interventions, aiming
to reduce the frequency of cessation and for effective resource allocation proportional to the size of the
issue in hand.

Communication style and language use construct our perception of reality and can be used to lead
behaviour [35]. As such, the style and focus of media narratives and language used can make an
applied link between our knowledge and the everyday, feeding into our choices and actions in the
numerous roles we each fulfil in society (e.g. as consumers, pet-keepers, scientists, citizens, voters and
policymakers [36]). The way in which the media communicates a subject of concern can, therefore,
directly influence how people and society perceive, sometimes inaccurately, the urgency and magni-
tude of a given issue [37,38]. With this in mind, we may be interested in how communications on a
given subject are ‘framed’, which is to say, which aspects of the situation or perceived reality are given
more emphasis and made more salient, in a way that may lead to a particular evaluation, judgement or
recommendation [34]. A common media frame paradigm is based on whether information is conveyed
from the point of view of a specific case study or individual (episodic framing) or as a general theme
or issue (thematic framing [39]; e.g. a case of a family living under economic duress versus general
poverty rates increasing). Another commonly type is ‘valence framing’ [40], which focuses on the way
in which information is presented to accentuate positive or negative aspects of a subject [41] (e.g.
wins versus losses and survival versus mortality). Both of these types of framing in the media can
influence people’s perceptions and decisions on a range of issues as diverse as poverty relief [39],
sentencing for crimes [42] and the origin of manufacture of consumer products [43]. Consequently,
acknowledging and accounting for framings and language use in media reporting is vital if we want
public communications to be accurate in their portrayal of the size and severity of an issue (e.g.
cessation of pet ownership) and therefore to develop ways to maximize the welfare of all pet animals.

Here, we examine how the topic of cessation of pet ownership is portrayed within English-language
articles from UK newspapers, focusing on the influence of taxonomic group on the thematic versus
episodic framing style used, and the language use and sentiment in these articles. Drawing on insights
from prior research on human perceptions of animals [31–33], we hypothesize that articles addressing
the cessation of ownership of reptiles and amphibians will be written in a more generic (thematic),
less individual (episodic) style and will exhibit a more negative tone and language use compared
with those discussing traditionally kept mammal species. Given the current scrutiny on the exotic
pet trade within the UK’s devolved governments, we aimed to investigate whether different types of
pets (taxonomic groups) lead to distinct framings in articles (episodic or thematic), and if there are
variations in the emotion of the language used to describe cessation of pet ownership across taxonomic
groups and framings.

2. Methods
2.1. ProQuest search terms
English-language articles related to the cessation of pet ownership were collected from UK newspapers
in the ProQuest database. We selected ProQuest for our data collection because it centralizes sources
from a broad range of other databases within which there are comprehensive collections of our media
channel of choice (UK newspapers) over a suitable time span. We included articles from 2000 to 2023
inclusive and the search-terms used were ‘aban*’, ‘dump*’, ‘relinquish*’, ‘amphibian’, ‘bird’, ‘canary’,
‘cat’, ‘chicken’, ‘cockatiel’, ‘dog’, ‘ferret’, ‘finch’, ‘frog’, ‘guinea pig’, hamster’, ‘hedgehog’, ‘horse’,
‘lizard’, ‘newt’, ‘parrot’, ‘rabbit’, ‘reptile’, ‘salamander’, ‘snake’, ‘terrapin’, ‘toad’, ‘tortoise’ and ‘turtle’.
The resulting articles were then filtered by eye independently by two authors (J.B. and G.D.) to remove
duplicate articles and those that did not relate to the cessation of pet ownership via relinquishment
or abandonment. We removed articles that focused on the following: the story behind the human or
organization rather than the associated animals (e.g. focusing on the history of a person who had
established a rescue centre); animals that were not kept as pets; feral populations rather than the
cessation of ownership itself; dog theft; escaped animals; articles whose only content was touting for
the adoption of specific individual animals; and pet or visitor attraction awards.
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To quantify the framing and language use of each article, we decided to categorize whether articles
were framed thematically (focusing on the general issue of cessation of ownership) or episodically
(framed around an individual or group of individual’s story). For each article, we also wanted to
quantify the tone of the language using a natural language processing approach implementing two
separate lexicons. While language use and emotional language form an integral part of ‘valence
framing’ [42], we refer to our sentiment analysis and language-use outputs simply as ‘language
use’ rather than as a form of framing. We did so simply to avoid confusion with the analyses of
thematic/episodic framing we present.

Each article was categorized according to the taxonomic group on which they focused, and whether
the content was presented thematically or episodically (hereafter referred to as the ‘frames/framing’).
Categorization of articles into episodic or thematic frames resulted in three categories that incorpo-
rated all articles while maintaining the overall purpose of our analyses. These were: (i) ‘general
cessation issues’ (thematic category 1), focusing on large-scale ownership cessation and/or welfare
concerns; (ii) ‘taxon-specific’ (thematic category 2), focusing on concerns for the welfare/cessation
of ownership/illegal means of obtaining of a particular taxon; and (iii) ‘individual cessation’ (episo-
dic category), focusing on a particular animal or group of animals that have been relinquished or
abandoned. The latter category included dead animals but not animals that were assumed to have
escaped but did not include articles on feral populations or animals in which it is possible that the
animal(s) escaped. In cases where articles covered more than one of the above framing categories,
they were recorded as ‘multiple’. After preliminary exploration of the way the articles were written
and their content, we were able to categorize the articles into three exclusive taxonomic groups: ‘cats
and dogs’, ‘traditional small mammals’ (consisting of rabbits, guinea pigs and other small traditionally
kept rodents) and ‘reptiles and amphibians’. For example, an article could be assigned to the ‘reptiles
and amphibians’ taxonomic category but still be placed in any of the three framing categories—a
‘general cessation issues’ article would focus on the issue in reptiles and amphibians generally without
focusing specifically on one sub-group; a ‘taxon-specific’ article might cover cessation of ownership in
a particular taxon within reptiles and amphibians (e.g. turtles); and an 'individual cessation’ framing
would focus on the case and journey of a single animal (see [44] electronic supplementary material, File
1 for an example of each of these).

Articles were placed in the three framing categories outlined above by one author (G.D.), who
did so based on reading the article title and main text and coded the framing directly into the
dataset. To ensure repeatability regarding framing categorization, inter-rater reliability for assigning
articles to specific categories was assessed using Cohen's kappa. A total of 200 papers were randomly
selected and two of the authors (J.B. and G.D.) categorized them independently, and for each of the
three framing categories, Cohen's kappa was calculated. The resulting metric ranges from 0 (complete
disagreement) to 1 (perfect agreement). As a rule of thumb, Landis & Koch [45] suggested that Cohen's
kappa of >0.8 = ‘almost perfect’, 0.61−0.79 = 'substantial', 0.41−0.59 = 'moderate', 0.21−0.39 = 'fair' and
0−0.2 = 'slight'. This method offers a more comprehensive measure than simple percentage agreement
as it considers the likelihood of agreement being down to random chance.

The resulting dataset consisted of English-language newspapers articles from UK publications, and
each of these had an associated framing and taxonomic focus (as defined above). This dataset allowed
us to investigate whether the taxonomic focus of an article affects the framing used, and whether
the language used to describe cessation of ownership or its effects varies between taxonomic groups
and framing. All data collation, processing and statistical analyses were conducted in R [46] using the
tidyverse package [47] and the dplyr library [48]. All data visualizations were made using ggplot2 [49].

2.2. Number of papers in each taxon and each category
To identify whether biases exist in how different taxonomic groups may be thematically or episodically
framed, we counted the number of articles in each two-way combination of framing category and
taxonomic focus, and the resulting contingency table was used as the basis of a Fisher’s Exact test.
In the presence of any significant associations between framing category and taxonomic group, the
standardized residuals of the contingency table were explored, and any with an absolute value of >2
were identified as being particularly important in driving the observed pattern [50].
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2.3. Sentiment analysis of text
To investigate variation in language use between taxa and framing categories, two commonly used
general purpose lexicons were implemented for sentiment analyses: afinn [51] and nrc [52]. Both
lexicons contain many English-language words, and for a given passage of text, can be used to assign
scores for positive/negative sentiment and specific emotions respectively. The afinn lexicon awards
words a score between −5 and 5, with negative scores indicating negative sentiment and positive
scores the opposite. To add further detail to our analyses, we also used the nrc lexicon, which catego-
rizes words into two general sentiments (positive and negative) and eight specific emotions: anger,
anticipation, disgust, fear, joy, sadness, surprise and trust. For each article, we first removed very
common words that would be of little value in identifying differences in language use (e.g. ‘a’, ‘about’,
‘of’ and ‘the’). These are often called stop words [53], and in this case, we used those supplied in the R
tidytext library [54]. We then converted the remaining text into tokens (in this case individual words).
Tokenization aids more efficient data processing and allows sentiment analysis of the constituent
words of a body of text. Finally, we stemmed all tokens to reduce them to their base or root form
(e.g. ‘abandonment’ and ‘abandoned’ was reduced to ‘abandon’). We then calculated the net afinn score
for each article, which was the sum total of the afinn scores of all of its constituent words. To use the
finer scale nrc emotion categories, our metric of analysis was, for each article, the proportion of the
total words in each of the eight nrc emotion categories. Text manipulation and cleaning was conducted
using the stringr [55] and tidytext libraries [54] and word stemming used the wordStem function from
the SnowballC library [56].

To compare the polarity of language in the articles written on different taxa, we used Krus-
kal–Wallis rank sum and then Dunn’s post hoc tests to compare the net afinn scores of articles written
on dogs and cats, small traditional mammals, reptiles and amphibians. To determine whether our
three taxa differed in the level of use of each of the eight nrc emotions in the language used, for
each of the eight, we conducted a separate Kruskal–Wallis rank sum test followed by Dunn’s post hoc
test to identify where differences between taxa existed, using with Bonferroni correction to adjust p
values for multiple testing. For the purposes of sentiment analyses, we included only those articles that
were exclusive to one taxonomic category. Further, because of the unbalanced and small sample sizes
of intersections between taxon and framing type, we simply compared among taxa for all framings
combined (i.e. the comparison was made among articles based on all those uniquely allocated to one of
the three taxa regardless of whether the articles were framed episodically or thematically).

Because of the larger sample size within the articles focused on cats and dogs, for this taxon
grouping, we compared the language use of different framing types (two thematic framing categories
and one episodic framing category) using both afinn and nrc lexicons. To assess the relatively polar-
ity of language use, we compared the net afinn scores of articles in each framing category using
a Krukal–Wallis test and identified where differences lay using post hoc Dunn’s pairwise test. To
compare the emotional content of each framing category, we compared those categories and the
proportion of total words in each of the eight nrc emotions for each eight separately. Again, because of
the non-normal nature of the data, we used Kruskal—Wallis tests with post hoc Dunn’s pairwise tests
using Bonferroni correction to account for multiple testing.

3. Results
Data collection and quality control process yielded a total of 391 unique English-language newspaper
articles published from 2000 to 2023 (included as electronic supplementary material, file 2 [57] in [25]).
Cohen’s kappa suggests that these articles could be reliably categorized by independent observers for
(i) general cessation of ownership articles (n = 24; Cohen’s kappa = 0.46 [0.60,0.73]; 87% agreement),
(ii) taxonomically focused articles (n = 118; Cohen’s kappa = 0.59 [0.70,0.81]; 88% agreement) and
(iii) individual articles (n = 121; Cohen’s kappa = 0.53 [0.64,0.74]; 83% agreement), and 128 articles
contained more than one framing and were therefore categorized as having multiple frames. There
were significant associations between the frequency of use of these categories and the taxonomic focus
of the article (table 1; Fisher’s exact p < 0.001).

Exploration of the standardized residuals suggests that the significant associations between framing
and taxon were heavily influenced by the underrepresentation of individual stories for reptiles and
amphibians. Instead, reptiles and amphibians were more frequently discussed in a general context or
with multiple framing elements than anticipated.
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3.1. Sentiment analysis
Analysis of net afinn sentiment scores among taxa suggest that significant differences occur among the
groups (Kruskal–Wallis chi-squared = 6.72, d.f. = 2, p value = 0.03; figure 1). Post hoc tests identified
that this difference was driven by articles on reptiles and amphibians being written in a significantly
more negative way than those written on traditional small mammals (reptiles and amphibians, median
= −9, interquartile range [IQR] = 14; traditional small mammals, median = 1.5, IQR = 11.75; p = 0.028).
Neither differed significantly in net affin score from articles written on cats and dogs (median = −5, IQR
= 21).

Seven of the eight nrc emotion categories exhibited significant differences in their frequency of
use between taxa (Kruskal–Wallis chi-squared = 21.7, d.f. = 2, p value < 0.001; figure 2), although the
taxa between which the differences existed varied. The broadest overall pattern was that articles on
reptiles and amphibians differed significantly in comparison to articles on dogs and cats in seven of
the eight emotions and from small mammals in four of the eight emotions (figure 2). Reptiles and
amphibians (R&A) were significantly higher than the other taxa in the amount of disgust (Kruskal–
Wallis chi-squared = 58.88, d.f. = 2, p < 0.001; R&A (median and IQR) = 0.09 ± 0.07 versus cats and
dogs [C&D] = 0.03 ± 0.03 and traditional small mammals [TSM] = 0.02 ± 0.08) and fear (Kruskal–Wallis
chi-squared = 43.00, d.f. = 2, p < 0.001; R&A = 0.16 ± 0.09 versus C&D = 0.09 ± 0.05 and TSM = 0.07 ±
0.05). There were also significantly lower in anticipation (Kruskal–Wallis chi-squared = 19.67, d.f. = 2, p
< 0.001; R&A = 0.06±0.03 versus C&D = 0.09 ± 0.05 and TSM = 0.09 ± 0.05), and sadness (Kruskal–Wallis
chi-squared = 27.26, d.f. = 2, p < 0.001; R&A = 0.05 ± 0.03 versus C&D = 0.08 ± 0.05 and TSM = 0.08
± 0.05). Cats and dogs were significantly higher than the other taxa in the use of language associated
with trust (Kruskal–Wallis chi-squared = 19.87, d.f. = 2, p < 0.001; C&D = 0.14 ± 0.07 versus R&A = 0.10

Figure 1. Comparison of mean (± s.e.) net affin scores of newspaper articles on the cessation of ownership of pets in different
taxonomic categories. Articles on reptiles and amphibians used significantly more negative language than those written on traditional
small mammals.

Table 1. Counts of article numbers with standardized residuals of observed and expected values in brackets for each combination
of framing category and taxonomic focus. Negative standardized residuals mean there were fewer articles than expected by chance,
positive standardized residuals mean there were more. Bold values were above the absolute value of 2.

total general abandonment

(thematic frame 1)

taxonomic focus
(thematic frame 2)

individual story

(episodic frame)

multiple frames

dogs and cats 330 17 (−0.723) 104 (0.442) 116 (1.373) 93 (−1.446)

traditional small
mammals

18 0 (−1.051) 8 (1.102) 1 (−1.936) 9 (1.280)

herps 43 7 (2.684) 6 (−1.937) 4 (−2.551) 26 (3.178)
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± 0.05 and TSM = 0.10 ± 0.05) and were significantly higher than reptiles and amphibians in language
associated with joy (Kruskal–Wallis chi-squared = 14.92, d.f. = 2, p < 0.001; C&D = 0.08 ± 0.07 versus
R&A = 0.05 ± 0.05; TSM = 0.08 ± 0.05), and anger (Kruskal–Wallis chi-squared = 15.80, d.f. = 2, p < 0.001;
C&D = 0.06 ± 0.04 versus R&A = 0.04 ± 0.02; TSM = 0.04 ± 0.04). There was no difference in use of words
associated with surprise among the taxa (Kruskal–Wallis chi-squared = 2.10, d.f. = 2, p = 0.35; C&D =
0.04 ± 0.03; R&A = 0.03 ± 0.03; TSM = 0.05 ± 0.04).

There were significant differences between polarity of language used in the different framing
structures within the cats and dogs focused articles (Kruskal–Wallis chi-squared = 14.048, d.f. = 3, p

Figure 2. Mean (± s.e.) proportion of words per article in each nrc emotion category for each taxonomic group. Letters indicate
groupings between which significant differences in proportion of those words exist based on Kruskal–Wallis test and Dunn’s pairs
post hoc test (e.g. A and B significantly differ from each other, whereas AB does not differ from either A or B). Within an nrc emotion
category, earlier letters indicate significantly higher mean proportion nrc scores within that taxon. The lack of a letter label indicates
comparisons in which there was no significant difference between taxonomic categories.

Figure 3. Mean (± s.e.) proportion of words per article in each nrc emotion category for each framing for articles based on cats or
dogs. Letters indicate groupings between which significant differences in proportion of those words exist based on Kruskal–Wallis
test and Dunn’s pairs post hoc test (e.g. A and B significantly differ from each other, whereas AB does not differ from either A nor B).
Within an nrc emotion earlier letters indicate significantly higher mean proportion nrc scores within that taxon. The lack of a letter
label indicates comparisons in which there was no significant difference between framing categories.
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value = 0.002). Episodically framed articles (i.e. those based around an individual animal; median =
−1, iqr ± 23) were significantly less negative than those with a taxonomic focus (median = −16, iqr ±
19) or containing multiple framings (median = −11, iqr ± 24). Articles based around general cessation
of ownership of cats and dogs did not differ from the other framing types in the net polarity of their
language (median = −2, iqr ± 15).

Comparison of nrc emotions across framing structures highlighted a clear division between
language use in episodically framed articles compared with those with thematic frames. There was
significant variation in language use among framing categories in five of the eight emotion categories,
four of which involved a difference between the episodic frame and a thematic frame (figure 3). Words
associated with disgust, fear and sadness showed no significant variation among framings.

4. Discussion
Keeping pets has a long history and can be culturally and economically important [58,59], but the
practice comes with considerable drawbacks and costs, including the number of owners wanting or
needing to relinquish, surrender, rehome or abandon their animals (cease their ownership) [12,16–20].
How society acknowledges, perceives and communicates this matter is important in shaping interven-
tions aimed at reducing the issue. Where differences in societal perception and communication exist
in reporting on taxonomic groups, there are likely to be challenges in developing and implementing
interventions that are evidence-informed rather than being purely based on those perceptions. Our
results suggest that while there are more articles on the cessation of ownership written about cats and
dogs, which are the most kept UK pets, reptiles and amphibians are communicated about in a very
different way, using very different language and emotions. Compared with both cats and dogs, and
traditionally kept small mammals, cessation of ownership of reptiles and /or amphibians is typically
discussed in a more general, less individual way, using more negative language associated with fear,
disgust and with less joy and anticipation. So, while there are fewer articles on the subject in this taxon,
articles that do exist are written about, and the taxon, therefore, likely perceived in a very different way
than other taxa. It is, therefore, possible that these negative articles may feed into public perceptions
and help shape opinions about the animals involved. In turn, these perceptions and opinions may
influence and form the interventions that are developed with the aim of reducing the level of people
wanting or needing to cease their ownership of these animals.

The large number of articles based around cessation of dog and cat ownership reflects the position
of these species as the most popular pets within the UK [9]. While accurate population numbers are
difficult to obtain, estimates suggest that there are over 12 million dogs [8] and over 10 million cats
[60] within the UK. Correspondingly, in the UK, in keeping with other countries, the burden of cats
and dogs being relinquished, surrendered or abandoned is considerable [61–64]. It is, therefore, no
surprise that these widely kept species with complex needs are most frequently covered in newspaper
articles regarding the subject. What is perhaps surprising is the relatively low number of articles on
small traditionally kept mammals, reptiles and amphibians and the contrasting language use in articles
on the three taxa. While dogs and cats dominate the number of individual animals kept the number
of newspaper articles on ownership cessation does not directly reflect the population size. The best
resource we have for comparing the relative popularity of pet types in the UK is the UK Pet Food
annual survey (formerly Pet Food Manufacturers' Association) [9], and based on its estimates, the
relative paucity of articles on traditional small mammals is striking—using our count of articles and
the Pet Food Manufacturers' Association population data, there is approximately 1 article per 30 000
reptiles, per 72 000 dogs and cats and per 128 000 traditional small mammals. This latter group has a
much lower per capita rate of articles on the subject compared with the other taxa, and while possible,
it seems unlikely that this purely reflects a lower rate of people needing or wanting to cease ownership
of their animals. The exact number of animals being relinquished or abandoned and reason(s) behind
it is hard to quantify—but the level is not insignificant [12,18], and there are considerable welfare
challenges and knowledge gaps related to the husbandry of rabbits, guinea pigs and small rodents [65].
Our analyses suggest that both the low number of newspaper articles on ownership cessation, and the
generally positive language used in those articles, may undersell the size of the issue, thus diminishing
the profile and severity of welfare concerns within the rabbit, guinea pig and hamster trade.

In contrast, reptiles and amphibians have the most articles on relinquishment and abandonment
per capita of the estimated pet population, which exhibit significant differences in the framings and
language use between taxa. Whereas cat- and dog-focused articles were often framed episodically,
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being based around an individual animal’s story, this is much less often the case in relative terms for
reptiles and amphibians and for small mammals. The focus on an individual framing for cats and dogs
likely reflects the tendency of society and the popular media to perceive dogs and cats as animals
with which they can develop strong human–animal bonds, and perhaps even consider a member of
the family [66,67]. Conversely, reptiles- and amphibian-focused articles commonly featured a framing
based around the general issue of ‘exotic’ pets or reptiles rather than containing an individual’s story,
which is consistent with them being objectified rather than being perceived as individual beings.
In fact, regardless of society’s views on the suitability of reptiles and amphibians as pets, there is
growing evidence that reptile keepers form strong bonds with their animals [4,68], and that reptiles
and amphibians are capable of advanced cognitive functioning [29,69,70] and even self-recognition
[71], a level of complexity and sentience belied by newspaper coverage and language use.

There are justifiable concerns about the suitability of reptiles as pets [6], and whether reptile
keepers have sufficient information to adequately care for their animals [68,72]. However, reptile
owners tend to have a higher awareness of their cognitive abilities and welfare needs than non-owners
[73], suggesting that familiarity with and exposure to reptiles can help manage the expectations and
perhaps change behaviour and perceptions around the taxon. The contrast between how reptiles and
amphibians is written about in newspaper articles (i.e. thematically framed, using negative language
with high levels of fear and disgust) and their complex captive needs and advanced cognitive abilities
is striking. This disjunct should be acknowledged by communicating and highlighting the sentience,
advanced cognitive capabilities and welfare needs of reptiles in ways that foster sustainable behaviours
in the sector. It is important to effectively understand the motivations of and perceptions around reptile
and amphibian ownership and drivers of its cessation and to develop interventions aimed at reducing
their frequency. However, it is unclear how the broad, abstract framing and use of strong negative
emotional language around the subject of reptile relinquishment or abandonment, which is typical of
‘othering’ [74], allows room to foster the behaviour changes necessary to resolve the issue.

The scale of our analysis does not allow us to identify the drivers of more generic, thematic
framing and negative language in reptiles and amphibians. It is possible that the reasons are related
to poor perceptions of the animals themselves, the practice of keeping them and/or their relinquish-
ment/abandonment and its nature. The latter two could encourage readers to think more carefully
before buying a reptile/amphibian thereby reducing the risk of this end point. Further, the framing
choices, language use and sentiments expressed could be related to the experiences and preferences of
the editors, journalists, newspapers and their readerships of the articles in question. Content analysis
of popular media and interviews with people who have abandoned or relinquished their animals,
and with journalists covering such stories could be an interesting way to examine the relationship
between media communications and the taxon. Details notwithstanding, the lack of positive language
(measured via afinn) and largely negative emotional words used (measured via ncr), along with other
subconscious biases against reptiles and amphibians [31–33] suggests that our relationship with the
animals themselves tends to be different to the one we hold with more traditional, mammalian pets.

Future research could explore various avenues with regards to media biases within the pet trade
and their influence. While news media, whether hard copy or online, can still influence public and
industry [75], other forms of media may also play a similar role in society [76,77]. Social media,
for example, can illustrate and perhaps even drive discrepancies between public perception of an
issue and the weight of scientific evidence on that matter [37,38]. Furthermore, links have been made
between social media influencers and positive public attitudes towards exotic pet keeping and trade
[31]. A better understanding of the causal links between social media output, attitudes towards and
welfare needs of any group of animals is a key in developing more ethical and sustainable behaviours
within the UK trade, the pet-keeping hobby and the general public. Here, we focused on the UK
because the subject of exotic pets is under a great deal of scrutiny and political discussion [5], and
the perceived high levels of abandonment and relinquishment are important drivers of this increased
attention. However, we recommend that future researchers conduct comparative studies in other
countries to explore varying attitudes towards pet ownership alongside varying historical, cultural
and societal norms, which may lead to different attitudes towards pet ownership [2,78–80] and animal
welfare more generally [81,82].

The UK pet trade is large and has a considerable economic worth [9]. Associated with the magni-
tude of the hobby and trade are several high-profile challenges [12,83,84], some of which are related
to welfare concerns about the exotic pet trade/hobby [6,10], specifically that focused on reptiles and
amphibians [72]. However, given the diversity of reptile and amphibian species traded and kept [85],
we lack quantitative data on trade dynamics [86], detailed knowledge of their welfare needs [87,88]
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and suitable metrics for measuring their welfare [89]. These challenges have led to calls and communi-
cations on tightening regulations around the trade/hobby of keeping reptiles and amphibians [5,7]. The
results presented here suggest that in relation to cessation of pet ownership, reptiles and amphibians
are presented as a collective rather than as individuals and are discussed in a negative manner. It is
unknown how this framing and language use translate to public and societal attitudes and actions, but
we need to acknowledge and account for these biases when developing interventions if we want them
to be evidence-informed and effective rather than driven by the emotion of communications.
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