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Simple Summary: Recently, there has been an increase in popularity of cats with different skull
shapes, including shortened or lengthened muzzles. Skull shape, like other physical features, may
affect human preferences; however, it is also more likely to have an impact on the welfare of the
cat. We asked people to score their preference for 15 pictures of cats across two surveys. Extreme
face shapes (those that were very short or very long) were least preferred. Short-faced cats were less
popular amongst cat owners from animal related jobs as opposed to other people. Respondents that
had a short or long-faced cat preferred cats with the same skull shape, but also had lower preferences
for the opposite skull shape. Respondents from Asia, as compared to those from elsewhere, gave
higher preference scores to both long and short-faced cats. Amongst the other features, green eyes,
a ginger coat color and medium length coat were most preferred, although the ability to draw
conclusions around these features is limited, given they are not necessarily independent of skull
shape. This study provides the first evidence that preferences for cat breeds, and their associated
skull morphologies, are driven by both culture and owner experience. This information may inform
future research concerning the preferences of cat owners.

Abstract: Changes in the popularity of cat breeds are largely driven by human perceptions of, and
selection for, phenotypic traits including skull morphology. The popularity of breeds with altered
skull shapes appears to be increasing, and owner preferences are an important part of this dynamic.
This study sought to establish how and why a range of phenotypic attributes, including skull shape,
affect preferences shown by cat owners. Two questionnaires were distributed on-line to cat owners
who were asked to rate preferences for pictures of cats on a 0–10 scale. Veterinarian consensus
established the skull types of the cats pictured (i.e., level of brachycephaly (BC) or dolichocephaly
(DC)). Preferences were then explored relative to cat skull type, coat and eye color, and coat length.
Generalized estimating equations identified relationships between physical characteristics and
respondent ratings. Further sub-analyses explored effects of respondents’ occupation, location
and previous cat ownership on rating scores. Overall, cats with extreme changes in skull morphology
(both BC and DC) were significantly less preferred than mesocephalic cats. Green eyes, ginger
coat color and medium length coat were most preferred. Current owners of a BC or DC pure bred
cat showed significantly greater preference for cats with similar features and significantly lower
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preference for the opposite extreme. Respondents from Asia were significantly more likely to prefer
both BC and DC cats as compared to respondents from other locations. Finally, those in an animal
care profession, as compared to other professions, provided a significantly lower preference rating for
BC cats but not for DC cats. This work, despite the acknowledged limitations, provides preliminary
evidence that preferences for cat breeds, and their associated skull morphologies, are driven by both
cultural and experiential parameters. This information may allow for better targeting of educational
materials concerning cat breeds.

Keywords: brachycephaly; cat; dolichocephaly; pedigree; preference; ownership

1. Introduction

Since their self-domestication some 10,000 years ago [1], cats have undergone numerous
genotypic [2] and phenotypic [3,4] changes as a result of selective breeding. Despite the relatively
recent proliferation of fancy cat breeds, the genotypic changes that underlie breed-specific features are
now able to be distinguished [5], suggesting substantial segregation of genotypes at the breed level.
Historically, the proportion of the owned cat population in the United Kingdom reported as pedigree
or purebred is between 8% [6] and 11% [7], with around 3% of cats registered with a veterinarian being
Persian [6]. Demographics of the cat population will, in part, be driven by human preferences for
specific conformational traits and the intrinsic value placed upon them [8,9].

Numerous factors may influence an owner’s choice of a companion animal. During adoption,
evidence suggests that problem behaviors in cats and dogs significantly reduce their likelihood of
rehoming [10,11]. Older cats have a longer duration of stay within the shelter environment [11] and
dark coat coloration both reduces adoption likelihood [10] and increases length of stay [11]. With the
advent of social media, the opportunity to assess animals through static photographs, and without
direct interaction has increased, despite evidence that a cat’s human directed behaviors (e.g., rubbing)
may play a greater role in speed of adoption than more subtle facial characteristics and movements [12].

Studies suggest that the popularity of different dog breeds is influenced by media exposure, even
though some of today’s most commonly used breeds experience health problems associated with
their appearance [13,14]. Recent research indicates that the choice to own a brachycephalic (BC) dog
breed is driven by its appearance, which is often prioritized above breed health [15]. This effect may
also apply to cats, with BC breeds (Exotic Shorthair; British Shorthair; Persian; Scottish Fold) and
dolichocephalic breeds (DC) (Sphynx; Abyssinian) now comprising six of the top 10 breed registrations
in the United States of America [16]. Much of the recent literature concerning owner reports of, and
attitudes towards, the impacts of changes in skull morphology focuses on BC dog breeds [17,18],
with limited evidence on the health implications of skull shape in cats and attitudes towards them.
However, there is growing evidence that brachycephalism in cats is directly associated with disorders
that impact respiratory [19–21], ophthalmic [22,23], endocrine [24] and neurological [25,26] health.
Many of these issues require corrective surgical intervention to improve the welfare of the individuals
affected [27–30]. Those conditions that cannot be alleviated may result in a reduced quality of life.
However, such conditions do not necessarily affect longevity equally, skull shape is only once a
genotypic component of any given breed, and longevity will be determined by a number of heritable
and environmental factors. For example, Persian cats generally experience lives of equal or greater
length to crossbreeds (median 14.1 years and 14 years respectively), whilst British Shorthairs’ lifespans
are comparatively reduced (median 11.8 years) [31]. The growing body of evidence concerning
the impacts of brachycephalism has prompted debate within the scientific literature as to whether
the breeding of BC cats should be reconsidered [32,33]. In contrast, dolichocephaly has remained
relatively underexplored in terms of direct consequences arising from craniofacial morphology. In
DC cats, evidence of breed-related issues appear to be largely associated with characteristics other
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than skull shape [34]. There is some evidence of degenerative ocular disorders in DC cats that are
related to breeding rather than skull conformation [35]. Similar to BC cats, the impacts of breed
selection on longevity of DC cats are equivocal, with Siamese cats living longer (median 14.2 years),
and Abyssinians substantially shorter lives (median 10 years) as compared to crossbreeds (median 14
years) [31].

How preferences for cat breeds are formed, especially those cats with extreme skull shape, is little
understood. The objectives of this research were to explore:

(i) The relative popularity of phenotypic features in static images of cats
(ii) How respondent-related factors impacted their preference for cats’ phenotypic features, with

particular focus on skull shape.

2. Materials and Methods

2.1. Recruitment of Participants and Questions Asked

Participants were recruited on two occasions, as part of a wider survey of the health and lifestyle
of the respondent’s cat, using an all-available sampling methodology. The surveys targeted the general
public and professionals in animal-careers as well as owners of pedigree cats. All respondents were cat
owners and aged 18 years or over. Both iterations of the questionnaire were ethically approved by the
Human Ethics Research Committee of Edinburgh University. Surveys were disseminated twice based
on the target audience and language. Survey two also contained additional questions about eye health,
which were not considered in this manuscript. The first iteration of the survey was disseminated within
the UK and Asia (primarily China) between February and July 2015, and the second primarily within
the UK and South America (Mexico, Argentina, Peru, Uruguay, Chile and Ecuador) between February
and July 2016. The English questionnaire was translated into Mandarin and Spanish depending on
the primary language of the target countries. Surveys were disseminated via a link to an external
site that was promoted by the Vet Professionals website (www.vetprofessionals.com), a Chinese
survey website (www.wenjuan.com), International Cat Care (http://icatcare.org/) and Cats Protection
(http://www.cats.org.uk/). A number of social media sites concerning cats within the target countries
were also used for recruitment. The first survey asked respondents to rate photographs of nine cats
on the scale 0 (“I don’t like this cat at all”)–5 (neutral)–10 (“this is my favourite type of cat”). This
study was extended in a second survey, which included the original nine photographs and provided
an additional six, totaling 15 photographs overall (see Table 1). Responses for the survey data used
for this manuscript addressed the respondent’s gender; country of residence; breed and registration
status of cat owned; and profession. No repeat responses were identified based on exploration of
IP addresses.

2.2. Establishing Cephalic Rating for Analyses

As the 15 photographs were not standardized (e.g., angle of the cat to the camera), it was
not possible to use a cephalic index based on morphological landmarks as in Farnworth et al. [19].
A veterinary panel was used to establish consensus of cephalic rating, and the images were
disseminated to members of the International Society for Feline Medicine via their online forum.
Respondents were asked to provide a cephalic rating for the 15 cat photographs used in the surveys.
Ratings were based on the following numerical scale: 1 = extreme BC (having the shortest muzzle
possible); 2 = moderate BC; 3 = mild BC; 4 = mesocephalic; 5 = mild DC; 6 = moderate DC; 7 = extreme
DC (having the longest muzzle possible). The median rating for each cat was used in the analyses.

2.3. Assigning Coat Color for Analyses

Coat color was ascribed to broad categories based on author consensus (for images, see Table 1.
Blue/grey: cats 7–10; Ginger: cats 1–3; Tabby: cats 14 & 15; White/Pale/Point: cats 4–6 and 11–13).
White and “Point” types were combined as only a single white cat was included in the pictures. This

www.vetprofessionals.com
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process was performed because coat color can be considered an important confounding factor in the
rating decision. Coat color was not controlled for during data collection and therefore the distribution
of coat color types and shades was not evenly distributed amongst skull types. Therefore, the outcomes
of the subsequent analyses, as they relate to coat color, should be considered with caution.

2.4. Statistical Analyses

Generalized estimating equations were used to evaluate associations between physical traits of
the cats studied and their ratings by the surveyed cat owners, taking account of owner and cat ID as
repeated measures. Univariate associations between phenotypic features (coat length, coat color, eye
color and skull shape) and rating scores were analyzed using the Kruskal-Wallis test. Factors with
liberal associations in univariable testing (p < 0.2) were taken forward for multivariable evaluation.
Model development used backwards stepwise elimination.

Sub-analyses were conducted to identify respondent-related factors associated with BC and
DC preference. The effects of respondent-related variables (veterinary/animal related profession,
geographical location, and skull morphology of the oldest currently owned cat) upon their ratings
of either BC or DC cats were analyzed within the overall sample using either Mann-Whitney
(two categories) or Kruskal-Wallis tests (over two categories). Before all analyses, variables were
visually inspected for normality of distribution using histograms, and all results where p < 0.05 were
considered significant.

3. Results

3.1. Response Rates and Descriptive Statistics

The sample totaled 1239 respondents (n = 411 survey one; n = 828 survey two). Of the total sample,
92.4% of respondents (1145/1239) were female. Given the targeted nature of the survey dissemination,
18.7% (244/1239) of respondents had worked in a veterinary or animal care related profession. In
terms of geographical location, 47.1% (584/1239) were from Europe; 33.2% (412/1239) were from Asia;
11.8% from North America; 6.5% (80/1239) from South America; and 1.4% (14/1239) from Australasia.

All respondents were cat owners and, based on the target demographic of this survey, 35.6%
(441/1239) reported the eldest cat they owned to be purebred. Of these 52.2% (230/441) were reported
as a mesocephalic breed; 35.6% (157/441) a BC breed; and 12.2% (54/441) a DC breed. Non-pedigree
crossbreed ‘moggies’ represented 64.4% (798/1239) of the population. The skull morphology of the
respondent’s cat was based on the reported breed and the associated breed standard. Crossbred cats
were classified unknown, due to an inability to ascribe a breed standard.

3.2. Cephalic Rating Consensus

The request for veterinarian opinion yielded 50 responses, of which 45 were complete. Partial
responses were retained and used for those cats that had been scored, and non-responses were excluded
from the data. For all cats in the sample, the median and mode were the same (see Table 1), whilst the
means rating lay within the range of ± 0.4 of the median or mode with the exception of cat 7 (+ 0.6).
These ratings suggest substantial consensus amongst those veterinarians that responded, outliers
notwithstanding. The median rating for each cat was used in the analyses.

3.3. Associations between Phenotypic Features and Rating Score

Cephalic group was associated with rating score (Kruskal-Wallis statistic (KW) = 4021.9, Degrees
of Freedom (df) = 6, p < 0.001) with the highest ratings in the mesocephalic group and lowest in the
extreme brachycephalic group (Figure 1, Table 2). In univariate analyses, all four phenotypic features
considered from the photographs were associated with rating scores (Table 2). The most highly rated
phenotypic varieties from each feature were: medium coat length, ginger coat color, green eye color,
and mesocephalic skull shape. As there were repeated measures of both cat and owner ID in this
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dataset that may influence the median scores reported in Table 2, a generalized estimating equation
was constructed accounting for these effects and elucidating the underlying preferences.

Table 1. Cephalic rating provided for 15 cat images by veterinarian members of the International
Society for Feline Medicine list serve (n = 45–50). Ratings were based on the following numerical scale:
1 = extreme brachycephaly (BC) (having the shortest muzzle possible); 2 = moderate BC; 3 = mild BC;
4 = mesocephalic; 5 = mild dolichocephaly (DC); 6 = moderate DC; 7 = extreme DC (having the longest
muzzle possible).

Cat Number Number of
Responses

Mean
Rating (1–7)

Median
Rating (1–7)

Modal
Rating (1–7)

Max Rating
(1–7)

Min Rating
(1–7)
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Table 1. Cont.

Cat Number Number of
Responses

Mean
Rating (1–7)

Median
Rating (1–7)
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Max Rating
(1–7)

Min Rating
(1–7)
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Figure 1. Preference ratings (0 = “I don’t like this cat at all”; 10 = “this is my favorite type of cat”) from 
1239 cat owners for n = 15 cat images based on cephalic grouping, which was ascribed by expert  
(n = 50) consensus (as per Table 1). Cephalic groupings range from extreme brachycephaly through 
to extreme dolichocephaly.  
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Table 2. Results of univariate analyses of associations between physical characteristics of 15 cats
presented within two questionnaires as photographs (as per Table 1) and owner (n = 1239) preference
ratings (0 = “I don’t like this cat at all”; 5 = neutral; 10 = “this is my favorite type of cat”).

Variable Sub-Category Median Rating 25th–75th Percentile
Rating

Kruskal-Wallis
Statistic p-Value

Coat length Long 5 2–7 506.8 <0.001
Medium 7 5–9

Short 6 3–8
Coat colour Blue grey 6 3–8 256.7 <0.001

Ginger 6 4–9
Tabby 5 2–9

White/Pale/Point 4 1–7
Eye colour Blue 5 1–8 348.4 <0.001

Green 6 4–9
Orange or Brown 5 2–8

Cephalic group Extreme
brachycephaly 3 1–6 4021.9 <0.001

Moderate
brachycephaly 4 1–8

Mild brachycephaly 7 5–9
Mesocephaly 8 6–10

Mild dolichocephaly 8 5–9
Moderate

dolichocephaly 6 4–8

Extreme
dolichocephaly 5 2–7

The generalized estimating equation (Table 3) indicated that four factors were significantly
associated with rating score: cephalic grouping, coat length, eye color, and coat color. Cats who
exhibited any degree of brachycephaly (extreme, moderate, mild) were rated significantly lower than
mesocephalic cats. Similarly, both mild and extreme DC cats were rated significantly lower than
mesocephalic cats; however, no difference was found between mesocephalic and moderate DC cats.
Cats with medium or long length coats were rated more highly than cats with shorthaired coats and
cats with blue-grey, ginger or tabby coats were rated more highly than cats with white/pale/point
coats. Finally, cats with blue or green eyes were rated more highly than cats with orange or brown eyes.

3.4. Factors Associated with BC Cat Ratings

When considering the sub-population of BC cats presented to owners (those cats with a median
consensus rating of 1–3, Table 1), several factors were associated with the level of preference of
these faces. Those owners who worked in the veterinary or animal care professions rated BC cats
significantly lower than those that did not (KW = 277.9, df = 2, p < 0.001) (Figure 2). There were
significant differences in ratings of BC cats geographically, with respondents living in Asia rating BC
cats most highly (KW = 1310.0, df = 4, p < 0.001) (Figure 3). Respondents who currently owned BC
cats rated BC cats most highly 5 (2–9) (median rating (25th–75th percentiles) as compared with DC
owners 2 (0–5); Mesocephalic cat owners: 3 (0–5); and Non-pedigree owners: 3 (0–5); KW = 429.70,
p < 0.001) (Figure 4). When modelled in a generalized estimating equation with owner and cat picture
ID incorporated as random effects, all three variables remained significant (Table 4).
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Table 3. Generalized estimating equation of variables that predict respondent’s (n = 1239) ratings of cat
images (n = 15; as per Table 1) based on physical appearance, taking owner and cat identification into
account as random effects. BC = Brachycephaly; DC = Dolichocephaly. “Reference” is the sub-category
against which those within the same variable were compared.

Variable Sub-Category Regression
Statistic (B)

Standard
Error (SE)

95%
Confidence
Interval (CI)

Wald p

Intercept - 1.93 0.44 1.05–2.80 18.89 <0.001
Cephalic group Extreme BC −2.99 0.12 −3.22–−2.76 649.47 <0.001

Moderate BC −4.59 0.12 −4.82–−4.37 1541.88 <0.001
Mild BC −1.03 0.09 −1.22–−0.83 106.36 <0.001

Mesocephalic Reference
Mild DC −4.63 0.39 −5.39–−3.87 143.60 <0.001

Moderate DC 0.31 0.21 −0.10–0.72 2.15 0.142
Extreme DC −0.87 0.23 −1.32–−0.44 15.18 <0.001

Coat length Long 3.48 0.21 3.07–3.89 272.03 <0.001
Medium 1.63 0.16 1.31–1.95 101.25 <0.001

Short Reference
Eye color Blue 3.63 0.36 2.94–4.33 104.17 <0.001

Green 1.85 0.17 1.52–2.18 123.12 <0.001
Orange or Brown Reference

Coat color Blue grey 3.76 0.31 3.14–4.37 143.59 <0.001
Ginger 6.34 0.46 5.43–7.24 188.33 <0.001
Tabby 4.61 0.38 3.89–5.33 157.10 <0.001

White/pale/point Reference
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Figure 4. Ratings of liking (0 = I don’t like this cat at all; 10 = This is my favorite kind of cat) for cats
identified as having mild to extreme brachycephaly (BC; n = 7/15 cat images as per Table 1). Ratings
were provided by n = 1239 respondents. Comparisons are relative to skull morphology of the eldest cat
currently owned, as based on reported breed and associated pedigree breed standards.
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Table 4. Generalized estimating equation of variables that predict the ratings of cats considered to be
brachycephalic (n = 7/15 cat images as per Table 1). The group included cats considered to be mildly,
moderately or extremely brachycephalic as scored by a panel of veterinarians (n = 50; see Table 1).
Analyses were conducted taking owner and cat photograph identification (1–15) into account as
repeated measures. “Reference” is the sub-category against which those within the same variable were
compared. Currently reported cat-type was designated to one of four categories (brachycephalic (BC),
mesocephalic, dolichocephalic (DC) or non-pedigree) based on the reported breed of the respondent’s
oldest cat.

Variable Sub-Category Regression
Statistic (B)

Standard
Error (SE)

95% Confidence
Interval (CI) Wald p

Intercept - 5.81 0.61 5.69–5.93 9072.47 <0.001
Animal care
profession No 0.70 0.08 0.54–0.87 71.33 <0.001

Yes Reference
Continent Asia 0.86 0.15 0.57–1.43 34.02 <0.001

Australasia −2.31 0.29 −2.88–−1.74 62.50 <0.001
North

America −0.89 0.17 −1.22–−0.56 27.79 <0.001

Europe −1.73 0.14 −2.01–−1.45 144.74 <0.001
South

America Reference

Currently
reported cat

type
BC 1.18 0.11 0.97–1.40 112.72 <0.001

DC −0.56 0.16 −0.89–−0.23 11.31 0.001
Mesocephalic −0.19 0.78 −0.35–−0.41 6.18 0.013
Non-pedigree Reference

3.5. Factors Associated with DC Cat Ratings

When considering the sub-population of DC cat images presented to raters (those cats with
a median consensus rating of 5–7, Table 1), several factors were associated with the level of
preference of these faces. There was no significant difference in the rating of DC cats between
respondents who worked in veterinary or animal care professions, as compared to those that did not
(MW = 1296765.0, df = 1, p = 0.430). There were significant differences in the ratings of DC cat
images based on geographical location, with owners who lived in Asia rating DC cats most highly
(KW = 48.44, df = 4, p < 0.001) (Figure 5). Respondents who owned DC cats rated DC cats most highly
8 (5–8) (median rating (25th–75th percentiles) when compared to other owners: BC owner: 5 (4–8);
mesocephalic cat owner: 6 (4–8); non-pedigree owner: 6 (4–8); (KW = 70.62, p < 0.001) (Figure 6).

When modelled in a generalized estimating equation with owner and cat ID incorporated as
random effects, two variables remained significant, continent and type of cat previously owned
(Table 5).
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Figure 6. Ratings of liking (0 = I don’t like this cat at all; 10 = This is my favorite kind of cat) for cats
identified as having mild to extreme dolichocephaly (DC; n = 4/15 cat images as per Table 1). Ratings
were provided by respondents (n = 1239) to two questionnaires. Comparisons are relative to skull
morphology of the oldest cat currently owned, as based on reported breed of oldest owned cat and the
associated breed standard.
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Table 5. Generalized estimating equation of variables that predict the ratings of cats considered to
be brachycephalic (n = 4/15 cat images as per Table 1). The group included cats considered to be
mildly, moderately or extremely dolichocephalic as scored by a panel of veterinarians (n = 50; see
Table 1). Analyses were conducted taking owner and cat identification into account as repeated
measures. “Reference” is the sub-category against which those within the same variable were
compared. Currently reported cat type was designated to one of four categories (brachycephalic
(BC), mesocephalic, dolichocephalic (DC) or non-pedigree) based on reported breed of the respondent’s
oldest owned cat.

Variable Sub-Category Regression
Statistic (B)

Standard
Error (SE)

95% Confidence
Interval (CI) Wald p

Intercept - 5.69 0.17 5.35–6.02 1104.30 <0.001
Continent Asia 1.01 0.20 0.61–1.41 24.63 <0.001

Australasia 0.03 0.33 −0.61–0.68 0.009 0.924
North America 0.28 0.21 −0.12–0.69 1.87 0.172

Europe −0.11 0.20 0.61–1.41 24.63 <0.001
South America Reference

Currently
reported cat

type
BC −0.15 0.15 −0.44–0.15 0.98 0.323

DC 1.75 0.21 1.34–2.16 69.87 <0.001
Mesocephalic 0.15 0.11 −0.06–0.36 1.89 0.169
Non-pedigree Reference

4. Discussion

There is a relative paucity of information surrounding preferences for phenotypic features in
cats. Research in this area tends to focus on direct acquisition of individuals from shelters [10–12].
The current study focused on direct assessments of preference based only on appearance in a static
image. It therefore excludes wider factors that may influence preference. These include temperament,
human directed behaviors [12], the individual cat’s sex and age [11], and more unusual effects
such as providing the individual with a name [10]. Clear differences in preference ratings for skull
morphology were observed in this study, with deviations from moderate conformation (mesocephaly)
receiving lower preference ratings, which further declined as conformation became more extreme.
Mild deviations from mesocephaly were not substantially less preferred in either category (DC or
BC), and this may present a mechanism by which more extreme deviations begin to be selected for.
The decline in preference appears more marked for BC cats as opposed to DC cats. Previous research
suggests that “exotic” cats may be adopted more rapidly from a shelter environment [11]; however,
the amalgamated category used in that research included both BC (Persian) and non-BC (ragdoll and
Russian blue) breeds. Another study demonstrated that Persian cats had greater odds of adoption
from a shelter environment, possibly indicating increased adopter preferences, although only with
comparison to domestic short, long and medium coated individuals [10]. Our findings indicate that
preferences scored from a static image may differ from broader adopter preferences when direct
interaction and ownership intent are involved. The decline in preference for BC cats was greater than
that for DC cats, even though the proportion of BC cat owners was larger within the overall sample.
This suggests that changes in preference across the spectrum of skull shapes are not simply driven by
the proportion of BC/DC owners within the sample.

Brachycephalic cats were given a significantly lower preference rating by veterinary or animal care
professionals as opposed to other respondents, an association not seen for DC cats. This reduction in
preference rating for extreme BC conformation is more marked within the animal care subsample than
within the sample overall. It is likely driven by exposure to the management of medical issues directly
associated with brachycephaly in cats [25,29] and knowledge of the general literature surrounding the
implications of brachycephaly for breed health e.g., respiratory [19–21] and ophthalmic health [23].
Several clinical case reports [30] indicate that brachycephaly has a substantial negative impact on
the health of affected cat breeds. The general paucity of studies citing similar health impairments
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directly associated with dolichocephaly in cats may explain the differences between preferences for
extreme DC and BC individuals. Research around breed issues in dogs identifies substantial negative
perceptions of BC dogs amongst veterinary professionals, which may be mirrored in this result [36].
Further research is warranted to explore public and professional knowledge and attitudes concerning
the impact of brachycephaly and dolichocephaly on cats.

This research is one of the first reports to explore preferences for feline appearance based on
geographical location. Respondents residing in Asia were significantly more likely to provide a higher
score for both BC and DC cats when compared to respondents from other countries or regions. These
preferences were not driven by a greater representation of BC and DC breeds within the Asian sample;
of the Asian respondents, none owned a DC breed whilst BC breed ownership was in line with the
wider sample. This indicates that preferences for altered skull morphology within Asia may be driven
by other, more culturally embedded, factors. Breeding for brachycephaly has a long history, with dog
breeds such as the Pug and Pekingese originating from China [37], and BC and DC cat breeds such as
the Persian and Siamese originating, or perceived as originating, from the near east [38]. Proximity of
breed origin may have an impact on cultural preference and further research is required to explore
this dynamic.

Ownership of a particular type of cat was strongly associated with expressed preferences.
Respondents whose eldest cat was either BC or DC showed significantly greater preferences for cats
that display similar skull morphologies. This was also linked to a substantially diminished preference
for cats in the opposite skull shape category (i.e., DC vs. BC and vice versa). The literature suggests
that positive “brand” preferences are strongly influenced by prior experiences and knowledge [39].
Likewise, reduced preference for a specific object or idea may be driven by its deviation from something
with which the rater has had positive prior experience. It is reasonable to postulate that these effects
may apply to specific companion cat breeds. Respondents familiar with, and attached to, a cat of one
type (e.g., one with extreme BC) rate similar attributes in other individuals more highly. Conversely,
they may also provide a lower rating for individuals with the opposing attribute (e.g., extreme DC).
The current study did not explore other issues that may guide preference ratings, such as the ownership
of other animals (e.g., dogs) or other cats (both living or deceased) with BC and DC profiles.

As well as general variation around preferences for BC and DC cats, there were also significant
differences around coat length, eye color and coat color, although these had a lesser effect as compared
to skull shape. These parameters were not assessed relative to the currently or previously owned cat,
so they were unable to be linked with prior experience. They were also not evenly represented across
the photographs included but were considered important confounding variables and so were included
in the analyses. In our study, the reduced preference for white/pale/point cats is not supported by
other studies [11], where pale pelages were associated with more rapid adoption. It is also difficult
to extricate these preferences from wider perception-based discrimination without more in-depth
exploration of respondent’s beliefs—for example, the tendency for people to assign positive or negative
traits to orange and white cats, respectively [40]. Similarly, breed characteristics as they are often linked
(i.e., extreme DC cats and BC cats are limited to a few breeds such as Siamese and Oriental [DC] or
exotic and Persian [BC], which have characteristic features associated with coat color and coat length),
making it hard to differentiate the effects from one another. As such, we suggest that the results and
conclusions around these variables be treated with caution. Further research is required, using a
controlled sample, to explore exactly how and why these phenotypic variations influence preference.

This study is not without its limitations. The number of images was relatively small, and the
distribution of BC and DC individuals within the sample was not equivalent. Likewise, the images
had a number of poses and backgrounds that likely affected upon the rating. Finally, it is important to
acknowledge that the survey content comprised a number of questions about the health of BC cats,
which may have negatively affected preference scores for BC images in the immediate term. This
said, the authors consider the findings, and their novelty, important in guiding future research and
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ideas concerning preferences for cats with varying characteristics, including skull shape. This may be
especially important considering the current increase in the use of images of cats in social media.

5. Conclusions

This work provides novel preliminary data for an, as yet, underexplored phenomenon in the
selection of cat breeds by owners. It provides evidence that cranial conformation has a substantial
impact when considered alongside other normal variations in a cat’s features, such as eye color and
coat color and length, and affects owner preference. There is evidence that both country of residence,
profession and ownership experience have a significant impact upon cat owner preference ratings.
These parameters may prove useful for future research into the sharing of static images of cats in
social networks and the impact this has on decision-making. It may also allow for the development of
targeted education regarding breed-associated issues, particularly those linked to skull shape.

Supplementary Materials: The following are available online at www.mdpi.com/2076-2615/8/2/30/s1, Cat Life
Style and Face Shape Survey.

Acknowledgments: The authors would like to thank members of the International Society of Feline Medicine list
serve who participated in the rating of the cat images and those individuals who consented to the use of their
cat’s image for this research. Thanks also go to the web sites that hosted the studies, including International Cat
Care and Cats Protection websites, and the many people who answered the surveys.

Author Contributions: Mark J. Farnworth, Rowena M. A. Packer, Lorena Sordo, Ruoning Chen,
Danièlle A. Gunn-Moore and Sarah M. A. Caney conceived and designed the experiments; Lorena Sordo
and Ruoning Chen performed the experiments; Mark J. Farnworth, Lorena Sordo, Ruoning Chen and
Rowena M. A. Packer analyzed the data; Danièlle A. Gunn-Moore and Sarah M. A. Caney contributed
reagents/materials/analysis tools; Mark J. Farnworth, Rowena M. A. Packer, and Danièlle A. Gunn-Moore
wrote the paper.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Hu, Y.; Hu, S.; Wang, W.; Wu, X.; Marshall, F.B.; Chen, X.; Hou, L.; Wang, C. Earliest evidence for commensal
processes of cat domestication. Proc. Natl. Acad. Sci. USA 2014, 111, 116–120. [CrossRef] [PubMed]

2. Montague, M.J.; Li, G.; Gandolfi, B.; Khan, R.; Aken, B.L.; Searle, S.M.; Minx, P.; Hillier, L.M.; Koboldt, D.C.;
Davis, B.W.; et al. Comparative analysis of the domestic cat genome reveals genetic signatures underlying
feline biology and domestication. Proc. Natl. Acad. Sci. USA 2014, 111, 17230–17235. [CrossRef] [PubMed]

3. Merola, I.; Lazzaroni, M.; Marshall-Pescini, S.; Prato-Previde, E. Social referencing and cat-human
communication. Anim. Cog. 2015, 18, 639–648. [CrossRef] [PubMed]

4. Cieslak, M.; Reissmann, M.; Hofreiter, M.; Ludwig, A. Colours of domestication. Biol. Rev. Camb. Philos. Soc.
2011, 86, 885–899. [CrossRef] [PubMed]

5. Kurushima, J.D.; Lipinski, M.J.; Gandolfi, B.; Froenicke, L.; Grahn, J.C.; Grahn, R.A.; Lymons, L.A. Variation
of cats under domestication: Genetic assignment of domestic cats to breeds and world-wide random bred
populations. Anim. Genet. 2013, 44, 311–324. [CrossRef] [PubMed]

6. Murray, J.K.; Gruffydd-Jones, T.J. Proportion of pet cats registered with a veterinary practice and factors
influencing registration in the UK. Vet. J. 2012, 192, 461–466. [CrossRef] [PubMed]

7. O’Neill, D.G.; Church, D.B.; McGreevy, P.D.; Thomson, P.C.; Brodbelt, D.C. Prevalence of disorders recorded
in cats attending primary-care veterinary practices in England. Vet. J. 2014, 202, 286–291. [CrossRef]
[PubMed]

8. Hirschman, E.C. Consumers and their animal companions. J. Consum. Res. 1994, 20, 617–632. [CrossRef]
9. Clark, J.M. The effects of selection and human preference on coat colour gene frequencies in urban cats.

Heredity 1975, 35, 195–210. [CrossRef] [PubMed]
10. Lepper, M.; Kass, P.H.; Hart, L.A. Prediction of adoption versus euthanasia among dogs and cats in a

California animal shelter. J. Appl. Anim. Welf. Sci. 2002, 5, 29–42. [CrossRef] [PubMed]
11. Brown, W.P.; Morgan, T.M. Age, breed designation, coat colour and coat pattern influenced the length of

stay of cats at a no-kill shelter. J. Appl. Anim. Welf. Sci. 2015, 18, 169–180. [CrossRef] [PubMed]

www.mdpi.com/2076-2615/8/2/30/s1
http://dx.doi.org/10.1073/pnas.1311439110
http://www.ncbi.nlm.nih.gov/pubmed/24344279
http://dx.doi.org/10.1073/pnas.1410083111
http://www.ncbi.nlm.nih.gov/pubmed/25385592
http://dx.doi.org/10.1007/s10071-014-0832-2
http://www.ncbi.nlm.nih.gov/pubmed/25573289
http://dx.doi.org/10.1111/j.1469-185X.2011.00177.x
http://www.ncbi.nlm.nih.gov/pubmed/21443614
http://dx.doi.org/10.1111/age.12008
http://www.ncbi.nlm.nih.gov/pubmed/23171373
http://dx.doi.org/10.1016/j.tvjl.2011.08.035
http://www.ncbi.nlm.nih.gov/pubmed/21963659
http://dx.doi.org/10.1016/j.tvjl.2014.08.004
http://www.ncbi.nlm.nih.gov/pubmed/25178688
http://dx.doi.org/10.1086/209374
http://dx.doi.org/10.1038/hdy.1975.84
http://www.ncbi.nlm.nih.gov/pubmed/1060609
http://dx.doi.org/10.1207/S15327604JAWS0501_3
http://www.ncbi.nlm.nih.gov/pubmed/12738587
http://dx.doi.org/10.1080/10888705.2014.971156
http://www.ncbi.nlm.nih.gov/pubmed/25347158


Animals 2018, 8, 30 15 of 16

12. Caeiro, C.C.; Burrows, A.M.; Waller, B.M. Development and application of CatFACS: Are human adopters
influenced by cat facial expressions? Appl. Anim. Behav. Sci. 2017, 189, 66–78. [CrossRef]

13. Ghirlanda, S.; Acerbi, A.; Herzog, H. Dog movie stars and dog breed popularity: A case study in media
influence on choice. PLoS ONE 2014, 9, e106565. [CrossRef] [PubMed]

14. Herzog, H.A. Forty-two thousand and one Dalmatians: Fads, social contagion and dog breed popularity.
Soc. Anim. 2006, 14, 383–398. [CrossRef]

15. Packer, R.M.A.; Murphy, D.; Farnworth, M.J. Purchasing popular purebreds: investigating the influence of
breed-type on the pre-purchase motivations and behaviour of dog owners. Anim. Welf. 2017, 26, 191–201.
[CrossRef]

16. The Cat Fanciers Association. Available online: http://www.cfa.org/AboutCFA/News/PressReleases/
PressRelease2017Top10Breeds2016.aspx (accessed on 21 September 2017).

17. Roedler, F.S.; Pohl, S.; Oechtering, G.U. How does severe brachycephaly affect dog’s lives? Results of a
structured preoperative owner questionnaire. Vet. J. 2013, 198, 606–610. [CrossRef] [PubMed]

18. Packer, R.M.A.; Hendricks, A.; Burn, C.C. Do dog owners perceive the clinical signs related to conformational
inherited disorders as “normal” for the breed? A potential constraint to improving canine welfare. Anim. Welf.
2012, 21, 81–93. [CrossRef]

19. Farnworth, M.J.; Chen, R.; Packer, R.M.A.; Caney, S.M.A.; Gunn-Moore, D.A. Flat feline faces: Is
brachycephaly associated with respiratory abnormalities in the domestic cat (Felis catus)? PLoS ONE
2017, 11, e0161777. [CrossRef] [PubMed]

20. Kunzel, W.; Breit, S.; Oppel, M. Morphological characteristics of the paranasal sinuses in brachycephalic cats
and their functional relevance. Wien Tierarztl Monatsschr 2002, 89, 334–340.

21. Ginn, J.A.; Kumar, M.S.A.; McKiernan, B.C.; Powers, B. Nasopharyngeal turbinates in brachycephalic dogs
and cats. J. Am. Anim. Hosp. Assoc. 2008, 44, 243–249. [CrossRef] [PubMed]

22. Blocker, T.; van der Woerdt, A. A comparison of coreneal sensitivity between brachycephalic and Domestic
Short-haired cats. Vet. Opthalmol. 2001, 4, 127–130. [CrossRef]

23. Kafarnik, C.; Fritsche, J.; Reese, S. Corneal innervation in mesocephalic and brachycephalic dogs and cats:
Assessment using in vivo confocal microscopy. Vet. Opthalmol. 2008, 11, 363–367. [CrossRef] [PubMed]

24. Häußler, T.C.; von Puckler, K.H.; Thiel, C.; Failing, K.; Ondreka, N.; Kramer, M.; Schmidt, M.J. Measurement
of the normal pituitary gland in brachycephalic and mesocephalic cats. J. Feline Med. Surg. 2017. [CrossRef]
[PubMed]

25. Schmidt, M.J.; Kampschulte, M.; Enderlein, S.; Gorgas, D.; Lang, J.; Ludewig, E.; Fischer, A.;
Meyer-Lindenberg, A.; Schaubmar, A.R.; Failing, K.; Ondreka, N. The relationship between brachycephalic
head features in modern persian cats and dysmorphologies of the skull and internal hydrocephalus. J. Vet.
Intern. Med. 2017, 31, 1487–1501. [CrossRef] [PubMed]

26. Huizing, X.; Sparkes, A.; Dennis, R. Shape of the feline cerebellum and occipital bone related to breed on
MRI of 200 cats. J. Feline Med. Surg. 2017, 19, 1065–1072. [CrossRef] [PubMed]

27. Graham, K.L.; White, J.D.; Billson, F.M. Feline corneal sequestra: Outcome of corneoconjunctival
transposition in 97 cats (109 eyes). J. Feline Med. Surg. 2017, 19, 710–716. [CrossRef] [PubMed]

28. Bayat, M.; Momen-Haravi, F.; Marjani, M.; Motahhary, P. A comparison of bone reconstruction following
application of bone matrix gelatin and autogenous bone grafts to alveolar defects: An animal study.
J. Craniomaxillofac Surg. 2010, 38, 288–292. [CrossRef] [PubMed]

29. Corgozinho, K.B.; Pereira, A.N.; Cunha, S.C.; Damico, C.B.; Ferreira, A.M.; de Souza, H.J. Recurrent
pulmonary edema secondary to elongated soft palate in a cat. J. Feline Med. Surg. 2012, 14, 417–419.
[CrossRef] [PubMed]

30. Trostel, C.; Frankel, D.J. Punch resection alaplasty technique in dogs and cats with stenotic nares: 14 cases.
J. Am. Anim. Hosp. Assoc. 2010, 46, 5–11. [CrossRef] [PubMed]

31. O’Neill, D.G.; Church, D.B.; McGreevy, P.D.; Thomson, B.C.; Brodbelt, D.C. Longevity and mortality of cats
attending primary care veterinary practices in England. J. Feline Med. Surg. 2015, 17, 125–133. [CrossRef]
[PubMed]

32. Keyes, M. Brachycephalic cats—Is it too late for the Persian? J. Feline Med. Surg. 2010, 12, 55. [CrossRef]
[PubMed]

33. Malik, R.; Sparkes, A.; Bessant, C. Brachycephalia—-A bastardisation of what makes cats special. J. Feline
Med. Surg. 2009, 11, 889–890. [CrossRef] [PubMed]

http://dx.doi.org/10.1016/j.applanim.2017.01.005
http://dx.doi.org/10.1371/journal.pone.0106565
http://www.ncbi.nlm.nih.gov/pubmed/25208271
http://dx.doi.org/10.1163/156853006778882448
http://dx.doi.org/10.7120/09627286.26.2.191
http://www.cfa.org/AboutCFA/News/PressReleases/PressRelease2017Top10Breeds2016.aspx
http://www.cfa.org/AboutCFA/News/PressReleases/PressRelease2017Top10Breeds2016.aspx
http://dx.doi.org/10.1016/j.tvjl.2013.09.009
http://www.ncbi.nlm.nih.gov/pubmed/24176279
http://dx.doi.org/10.7120/096272812X13345905673809
http://dx.doi.org/10.1371/journal.pone.0161777
http://www.ncbi.nlm.nih.gov/pubmed/27574987
http://dx.doi.org/10.5326/0440243
http://www.ncbi.nlm.nih.gov/pubmed/18762560
http://dx.doi.org/10.1046/j.1463-5224.2001.00189.x
http://dx.doi.org/10.1111/j.1463-5224.2008.00659.x
http://www.ncbi.nlm.nih.gov/pubmed/19046276
http://dx.doi.org/10.1177/1098612X17723774
http://www.ncbi.nlm.nih.gov/pubmed/28809124
http://dx.doi.org/10.1111/jvim.14805
http://www.ncbi.nlm.nih.gov/pubmed/28833532
http://dx.doi.org/10.1177/1098612X16676022
http://www.ncbi.nlm.nih.gov/pubmed/27827801
http://dx.doi.org/10.1177/1098612X16645144
http://www.ncbi.nlm.nih.gov/pubmed/27107040
http://dx.doi.org/10.1016/j.jcms.2009.10.003
http://www.ncbi.nlm.nih.gov/pubmed/19910208
http://dx.doi.org/10.1177/1098612X12442024
http://www.ncbi.nlm.nih.gov/pubmed/22398461
http://dx.doi.org/10.5326/0460005
http://www.ncbi.nlm.nih.gov/pubmed/20045831
http://dx.doi.org/10.1177/1098612X14536176
http://www.ncbi.nlm.nih.gov/pubmed/24925771
http://dx.doi.org/10.1016/j.jfms.2009.12.011
http://www.ncbi.nlm.nih.gov/pubmed/20123487
http://dx.doi.org/10.1016/j.jfms.2009.09.009
http://www.ncbi.nlm.nih.gov/pubmed/19857851


Animals 2018, 8, 30 16 of 16

34. Campbell, F.E.; Thomas, W.P. Congenital supravalvular mitral stenosis in 14 cats. J. Vet. Cardiol. 2012, 14,
281–292. [CrossRef] [PubMed]

35. Padnick-Silver, L.; Kang Derwent, J.J.; Giuliano, E.; Narfström, K.; Lisenmeier, R.A. Retinal oxygenation and
oxygen metabolism in Abyssinian cats with hereditary retinal degeneration. Invest. Ophthalmol. Vis. Sci.
2006, 47, 3683–3689. [CrossRef] [PubMed]

36. Farrow, T.; Keown, A.J.; Farnworth, M.J. An exploration of attitudes towards pedigree dogs and their
disorders as expressed by a sample of companion animal veterinarians in New Zealand. N. Z. Vet. J. 2014,
62, 267–273. [CrossRef] [PubMed]

37. Maggitti, P. The pug dog’s origin. In Pugs: A Complete Pet Owner’S Manual, 3rd ed.; Barron’s Educational
Series Inc.: New York, NY, USA, 2010; p. 10.

38. Lipinski, M.J.; Froenicke, L.; Baysac, K.C.; Billings, N.C.; Leutenegger, C.M.; Levy, A.M.; Longeri, M.; Niini, T.;
Ozpinar, H.; Slater, M.R.; Pedersen, N.C.; Lyons, L.A. The ascent of cat breeds: Genetic evaluations of breeds
and worldwide random-bred populations. Genomics 2008, 91, 12–21. [CrossRef] [PubMed]

39. Bettman, J.R.; Park, C.W. Effects of prior knowledge and experience and phase of the choice on consumer
decision making processes: A protocol analysis. J. Consumer Res. 1980, 7, 234–248. [CrossRef]

40. Delgado, M.M.; Munera, J.D.; Reevy, G.M. Human perceptions of coat color as an indicator of domestic cat
personality. Anthrozoös 2012, 25, 427–440. [CrossRef]

© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.jvc.2011.10.003
http://www.ncbi.nlm.nih.gov/pubmed/22386585
http://dx.doi.org/10.1167/iovs.05-1284
http://www.ncbi.nlm.nih.gov/pubmed/16877443
http://dx.doi.org/10.1080/00480169.2014.902340
http://www.ncbi.nlm.nih.gov/pubmed/24624976
http://dx.doi.org/10.1016/j.ygeno.2007.10.009
http://www.ncbi.nlm.nih.gov/pubmed/18060738
http://dx.doi.org/10.1086/208812
http://dx.doi.org/10.2752/175303712X13479798785779
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Recruitment of Participants and Questions Asked 
	Establishing Cephalic Rating for Analyses 
	Assigning Coat Color for Analyses 
	Statistical Analyses 

	Results 
	Response Rates and Descriptive Statistics 
	Cephalic Rating Consensus 
	Associations between Phenotypic Features and Rating Score 
	Factors Associated with BC Cat Ratings 
	Factors Associated with DC Cat Ratings 

	Discussion 
	Conclusions 
	References

