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SUMMARY

Problematic behavior is a remarkable welfare issue in cats ( Felis catus), as it is one
of the most common reasons for relinquishment. The probability of developing
problematic behaviors is likely inßuenced by several variables, but these remain
little studied. In this study, we examined the associations of fearfulness, aggres-
sion toward humans, and excessive grooming with nearly thirty variables in a
survey dataset of over 3,200 cats. To identify the most important variables inßu-
encing these behaviors, we used generalized linear models. All behaviors were
associated with each other suggesting comorbidity between problematic behav-
iors. Breed and several environmental variables were also associated with behav-
iors. Poor socialization with humans and a history of being a rescue cat were asso-
ciated with higher fearfulness, indicating that the proper socialization of kittens is
beneÞcial for avoiding fear-related problematic behaviors. Overall, our study
highlights the complexity of three problematic behaviors in cats.

INTRODUCTION

Unwanted or problematic behavior is a remarkable welfare issue in pet cats (Felis catus). Problematic behavior is
a common reason for cat relinquishment to an animal shelter (Salman et al., 2010; Stella and Croney, 2016) and
may indicate that the cat is experiencing distress or anxiety, which has several negative impacts on welfare
(Amat et al., 2009). Fearfulness and aggressiveness are common problematic behaviors (Tamimi et al., 2015;
Wassink-van der Schot et al., 2016). Aggressive behavior can include scratching and biting along with hissing
and growling. Fearfulness may cause the avoidance of various situations and fear may result in a decreased will-
ingness to approach or interact with people. In addition, the inability to avoid fearful situations may lead to
chronic distress (Levine, 2008). Repetitive behaviors, such as excessive grooming, are less common but may
be harmful to cats: these can include frantic licking and self-mutilation, for example, pulling out hair, which leads
to bald patches (Overall and Dunham, 2002; Bennett and Khan, 2021).

Pet cats may have problematic behavior for several reasons, and previous literature has reported several
associations between different factors and problematic behaviors. Examples include age (Naderi et al.,
2011; Wassink-van der Schot et al., 2016; Duffy et al., 2017), neutering status (Amat et al., 2009; Arahori
et al., 2017), insufÞcient playing with the cat (Strickler and Shull, 2013), and the opportunity of going out-
doors (Amat et al., 2009; Naderi et al., 2011; Tamimi et al., 2015; Ha and Ha, 2017). Furthermore, inade-
quately socialized kittens have a higher probability of being fearful than normally socialized kittens
(McCune, 1995; Casey and Bradshaw, 2008). Company of other cats in the same household has been asso-
ciated both with lower fearfulness and aggression toward people ( Amat et al., 2009; Ahola et al., 2017;
Amat and Manteca, 2019; Yamada et al., 2020; Menor-Campos et al., 2021). In addition, genetics may affect
the probability of developing these behavioral problems. Previous literature has found occasionally contra-
dictory breed differences between these behaviors ( Naderi et al., 2011; Hart and Hart, 2013; Tamimi et al.,
2015; Wassink-van der Schot et al., 2016; Ahola et al., 2017; Salonen et al., 2019; Mikkola et al., 2021).
Certain personality types are also suggested to be more prone to stress ( Foster and Ijichi, 2017) and,
thus, to more readily develop problematic behaviors than others. The co-occurrence of multiple problem-
atic behaviors is likely, as e.g. fear-related aggression is quite common in cats (Amat and Manteca, 2019). In
addition, health problems, for example, skin diseases and parasites are common causes of excessive
grooming ( Beale, 2012; Tilley and Smith, 2016).

We collected a convenience sample of over 3,200 Finnish cats using a validated feline behavior and person-
ality survey (Mikkola et al., 2021). This study focused on identifying the risk factors of three problematic
iScience 25, 105265, October 21, 2022 ª 2022 The Author(s).
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Table 1. Associations between the explanatory vari ables and three traits, i.e. fearfulness, aggre ssion toward humans, and excessive grooming, in
the generalized linear models

Variable DF

Fearfulness
Aggression toward
humans Excessive grooming

F p F p F p

Age 1 43.757 < 0.0001 1.774 0.2811 3.052 0.2770

Age2 1 41.900 < 0.0001 2.298 0.2109 0.012 0.9707

Sex 1 9.490 0.0118 6.923 0.0237 4.208 0.2099

Breed 25 4.256 < 0.0001 6.928 < 0.0001 2.661 0.0004

Fearfulness 1 67.869 < 0.0001 29.010 < 0.0001

Activity/playfulness 1 38.144 < 0.0001

Aggression toward humans 1 37.097 < 0.0001 76.510 < 0.0001

Aggression toward humans2 1 0.951 0.5079 9.229 0.0280

Sociability toward humans 1 180.524 < 0.0001 36.103 < 0.0001 47.086 < 0.0001

Sociability toward cats 1 114.821 < 0.0001

Excessive grooming 1 21.751 < 0.0001 128.091 < 0.0001

Excessive grooming2 1 61.263 < 0.0001

Litterbox issues 1 46.009 < 0.0001 32.648 < 0.0001 76.252 < 0.0001

Litterbox issues2 1 7.953 0.0239 11.402 0.0033 32.095 < 0.0001

Main reason for getting the cat 2 29.626 < 0.0001

Type of outdoor access 4 13.962 < 0.0001 6.572 0.0006

Socialization to humans 3 10.593 < 0.0001

Other cats in household 3 8.435 0.0002 4.541 0.0115

Acquisition place 3 9.787 < 0.0001 6.719 0.0009

Time since last vet visit 3 7.261 0.0005

Health problems 2 30.609 < 0.0001

Age, aggression toward humans, excessive grooming, and litterbox issues did not meet the linearity assumption in all models, so they were included al so as
quadratic variables where needed. All p-values are controlled for the false discovery rate. SigniÞcant (p < 0.05) associations are emboldened. Symbols <, >,
and = symbolize the direction of the effect. N = 3,255. See alsoTable S3.
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behaviors: fearfulness, aggression toward humans, and excessive grooming. Owing to the sampling
method used in this study, the problematic behaviors are not clinical diagnoses made by veterinarians,
but continuous traits based on the ownerÕs responses. We studied the associations of these problematic
behaviors with 21 environmental and demographic factors, and seven personality and behavioral traits us-
ing generalized linear models.

RESULTS
Study subjects

The dataset included 3,255 cats, and nearly half of which (49%) were females. Only 11% of the cats were
neither sterilized, nor neutered, or were being administered medical contraception. Cat age varied be-
tween 3 months and 23 years, with a mean age of 5.9 years. The number of cats within the 26 breed groups
ranged from 34 Turkish Vans to 788 Landrace Cat Shorthairs (seeTable S1).

Factors associated with fearfulness

The Þnal generalized linear model for fearfulness included the explanatory variables age, sex, breed, main
reason for getting the cat, type of outdoor access, socialization to humans, other cats in household, acqui-
sition place, excessive grooming, litterbox issues, sociability toward humans, and aggression toward hu-
mans (Table 1).

Fearfulness correlated with age, but the effect was non-linear: cats around nine years of age had the highest
mean score, and cats younger or older than this had lower scores (seeFigure S1A, Table 1). Female cats
2 iScience 25, 105265, October 21, 2022



Table 2. Contrasts between different groups of categorical variables in the generalized linear model analysis of
fearfulness

Variable Contrast Z p

Sex female > male 3.095 0.0118

Main reason for getting the cat family member > pet 0.710 0.6644

family member > breeding/show/work 7.800 < 0.0001

pet > breeding/show/work 6.691 < 0.0001

Type of outdoor access balcony = in a cage or freely supervised 2.066 0.1006

balcony = freely unsupervised 0.166 0.9286

balcony > on a leash 6.299 < 0.0001

balcony = none 0.507 0.7598

in a cage or freely supervised = freely

unsupervised

� 1.175 0.4009

in a cage or freely supervised > on a leash 4.569 < 0.0001

in a cage or freely supervised = none � 1.453 0.2809

freely unsupervised > on a leash 3.857 0.0011

freely unsupervised = none 0.189 0.9250

on a leash < none � 5.472 < 0.0001

Acquisition place born in the household = breeder � 2.233 0.0764

born in the household = previous owner 0.250 0.9047

born in the household < rescue � 3.756 0.0014

breeder > previous owner 2.870 0.0211

breeder < rescue � 3.168 0.0098

previous owner < rescue � 4.935 < 0.0001

Socialization to humans moderate > good 2.974 0.0158

moderate < poor � 3.236 0.0082

moderate = unknown � 1.514 0.2607

good < poor � 5.489 < 0.0001

good < unknown � 4.267 0.0002

poor = unknown 2.001 0.1123

Other cats in household none = one other � 1.974 0.1180

none > three or more 2.702 0.0282

none = two other 0.611 0.7194

one other > three or more 4.971 < 0.0001

one other > two other 2.585 0.0373

three or more = two other � 2.167 0.0856

All p-values are controlled for false discovery rate. SigniÞcant (p < 0.05) associations are emboldened. Symbols <, >, and =
symbolize the direction of the effect. N = 3,255. See alsoTable S2.
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averaged higher fearfulness score than males (seeFigure S1B, Table 2), and breeds differed in their mean
scores (Figure 1A, Table 1). The largest difference existed between Russian Blues and Abyssinians, with
Russian Blues scoring the highest in fearfulness (Figure 1A). The rest of the pairwise breed differences
are presented in Table S2.

Many environmental variables were also included as explanatory variables in fearfulness. Early life socializ-
ation to humans was associated with fearfulness, with poorly socialized cats averaging higher fearfulness
scores than cats socialized well or moderately (Figure 1B and Table 2). Well-socialized cats, on average,
also scored lower than cats socialized moderately or cats with unknown socialization to humans. Acquisi-
tion place was associated with fearfulness, as rescue cats had a higher mean fearfulness score than cats
living in their birth home or cats obtained from previous owners or breeders ( Figure 1C and Table 2). In
addition, cats obtained from previous owners had a lower mean fearfulness score than cats obtained
iScience 25, 105265, October 21, 2022 3
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Figure 1. Demographical and environment al factors associated with fearfulness
(AÐE) Associations of the breeds/breed groups (A), socialization to humans (B), acquisition place (C), other cats in
household (D), and main reason for getting the cat (E) with fearfulness in the generalized linear model. Error bars indicate
95% conÞdence limits.N = 3,255. See alsoFigure S1.
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from breeders. Furthermore, cats living with one other cat had a higher mean fearfulness score than
cats living with two or more cats, and cats living alone had a higher mean fearfulness score than cats
living with three or more cats (Figure 1D and Table 2). OwnerÕs motivation for getting the cat was associ-
ated with fearfulness; cats obtained as pets or family members had a higher mean fearfulness score than
cats obtained for breeding, shows, or work ( Figure 1E and Table 2). Finally, cats with outdoor access on
a leash had a lower mean fearfulness score than cats with other types of outdoor access (seeFigure S1C,
Table 2).

Fearfulness correlated negatively with sociability toward humans (Figure 2B) and positively with excessive
grooming ( Figure 2D). Correlations with aggression toward humans (Figure 2A) and litterbox issues (Fig-
ure 2C) were positive at least until the end of the curve.

Factors associated with a ggression toward humans

The Þnal generalized linear model for aggression toward humans included explanatory variables age, sex,
breed, acquisition place, time as last veterinarian visit, fearfulness, sociability toward cats, excessive
grooming, activity/playfulness, litterbox issues, other cats in the household, and sociability toward humans
(Table 1).

Aggression toward humans did not correlate with age (see Figure S2A, Table 1). Female cats scored higher
in aggression toward humans than males (seeFigure S2B, Table 3), and breed differences also existed for
this trait (Figure 3A, Table 1). The largest difference occurred between the Turkish Van and American Curl
breeds, with Turkish Vans scoring the highest (Figure 3A). The remaining pairwise breed differences are
found in Table S2.

Cats living without other cats had a higher mean aggression score toward humans than cats living with
other cats (Figure 3B and Table 3). Cats whose previous veterinarian visit was over two years ago scored
higher in aggression than cats whose last visit was 6 months to 1 year ago or less than 6 months ago (Fig-
ure 3C and Table 3). In addition, cats that were last taken to a veterinarian 1Ð2 years ago had a higher mean
aggression score than cats taken to a veterinarian less than 6 months ago. Finally, cats obtained from pre-
vious owners showed higher mean aggression toward humans than cats living in their birth homes or cats
obtained from breeders or as rescues (Figure 3D and Table 3).
4 iScience 25, 105265, October 21, 2022
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Figure 2. Personality and behavior factors associated with fearfulness
(AÐD) Associations of aggression toward humans (A), sociability toward humans (B), litterbox issues (C), and excessive
grooming (D) with fearfulness in the generalized linear model. Gray area indicates 95% conÞdence limits.N = 3,255. See
also Figure S1.
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Aggression toward humans correlated positively with fe arfulness and activity/playfulness, and negatively
with sociability toward humans and cats (Figures 4AÐ4D). Correlations with aggression toward humans
and excessive grooming and litterbox issues were non-linear (Figures 4E and 4F).

Factors associated with excessive grooming

The Þnal generalized linear model for excessive grooming included the explanatory variables age, sex,
breed, health problems, type of outdoor access, aggression toward humans, litterbox issues, sociability to-
ward humans, and fearfulness (Table 1).

Excessive grooming was not associated with age or sex (seeFigures S3A and S3B, Table 1). Breeds also
differed in this trait, and the largest difference occurr ed between Ragdoll and Turkish Angora, with Ragdoll
having the highest mean excessive grooming score (Figure 5A). Cats with owner-reported health
problems had a higher mean excessive grooming score than cats without reported health problems ( Fig-
ure 5B and Table 4). Finally, cats with freely unsupervised access to the outdoors had a lower mean exces-
sive grooming score than cats without any outdoor access, cats with only access to a balcony, or cat with
outdoor access on a leash (seeFigure S3C, Table 4). Furthermore, cats with outdoor access in a cage or
freely supervised had a lower mean excessive grooming score than cats with access only to a balcony or
only on a leash.

Excessive grooming correlated positively with fearfulness and sociability toward humans (Figures 6A and
6B). Correlations with excessive grooming, aggression toward humans and litterbox issues were non-linear
(Figures 6C and 6D).

DISCUSSION
Understanding the factors that predispose cats to beh avioral problems is essential for developing better
management approaches and improving feline welfare. Utilizing a validated survey sample of over 3,200
cats, we identiÞed various demographic, environmental, personality, and behavioral factors that may
contribute to fearfulness, aggression toward humans, and excessive grooming. Each of the three behav-
ioral problems was statistically associated with several contributing factors, including e.g., socialization
to humans, presence of conspeciÞcs, health problems, and litterbox issues.
iScience 25, 105265, October 21, 2022 5



Table 3. Contrasts between different groups of categorical variables in the generalized linear model analysis of
aggression toward humans

Variable Contrast Z p

Sex female > male 2.644 0.0237

Acquisition place born in the household = breeder � 1.778 0.1421

born in the household < previous owner � 4.055 0.0003

born in the household = rescue � 1.651 0.1769

breeder < previous owner � 3.896 0.0005

breeder = rescue � 0.351 0.7864

previous owner > rescue 2.934 0.0111

Other cats in household none > one other 3.566 0.0017

none = three or more 2.297 0.0506

none > two other 2.741 0.0181

one other = three or more � 0.772 0.5512

one other = two other � 0.279 0.8242

three or more = two other 0.433 0.7426

Time since last vet visit 6 months–1 year = 1–2 years � 2.010 0.0902

6 months–1 year = under 6 months 1.365 0.2654

6 months–1 year < over 2 years � 2.967 0.0101

1–2 years > under 6 months 3.347 0.0036

1–2 years = over 2 years � 1.187 0.3392

under 6 months < over 2 years � 4.077 0.0003

All p-values are controlled for false discovery rate. SigniÞcant (p < 0.05) associations are emboldened. Symbols <, >, and =
symbolize the direction of the effect. N = 3,255. See alsoTable S2.
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Nearly every personality and behavioral trait correlated with fearfulness, aggression, or excessive groom-
ing. Fearful cats were more aggressive and expressed more excessive grooming than less fearful cats, par-
alleling previous studies (Feaver et al., 1986; Ahola et al., 2017). Aggression caused by fear is a common
phenomenon in cats (Amat and Manteca, 2019), which could explain the Þrst connection. Excessive groom-
ing can be induced by stress or trauma (Overall and Dunham, 2002; Luescher, 2003) and fearful cats may be
more vulnerable to it, which could explain the second connection.

We discovered that cats sociable toward humans were less fearful and aggressive but more vulnerable to
excessive grooming. Fearfulness may inhibit a willingness to approach people, especially strangers, which
could explain the connection. Correlations between fearfulness, sociability, and aggression toward humans
have been found previously (Feaver et al., 1986). The association between sociability toward humans and
excessive grooming has not been found before. It may suggest that strongly human-oriented cats are more
dependent on human company. Excessive grooming is also a sign of separation-related problems ( Schwartz,
2002; de Souza Machado et al., 2020), possibly indicating that separation-related issues may be more common
in cats that are more sociable toward humans. However, this requires further investigation.

Litterbox issues correlated positively with fearfulness, and non-linear associations existed with aggression
and excessive grooming. Litterbox issues can be triggered by anxiety (Herron, 2010), which may be more
common in fearful individuals. Interestingly, moderate scores in litterbox issues were associated with the
highest scores in aggression and excessive grooming. Aggression toward humans and excessive grooming
formed a similar pattern, and this has also been found previously (Ahola et al., 2017). On the other hand,
non-linear connections between aggression toward humans, excessive grooming, and litterbox issues
maybe anomalies owing to the low number of cats exhibiting high scores in those traits.

Activity/playfulness only correlated with aggression toward humans, with active and playful cats having
higher mean scores in aggression. This connection may be a consequence of misdirected predatory
behavior, which is a very common cause of aggression toward human family members in cats (Amat and
Manteca, 2019).
6 iScience 25, 105265, October 21, 2022
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Figure 3. Demographical and environmental fact ors associated with aggression toward humans
(AÐD) Associations of the breeds/breed groups (A), other cats in household (B), last vet visit (C), and acquisition place
(D) with aggression toward humans in the generalized linear model. Error bars indicate 95% conÞdence limits.N = 3,255.
See alsoFigure S2.
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In addition to personality and behavioral traits, sever al environmental factors were associated with fearful-
ness, aggression, and excessive grooming. However, their individual effect on the problematic behavioral
trait was small in many cases, and causality remained unclear. For example, cats obtained for breeding,
shows, or work were less fearful than cats obtained as family members or pets. Individual differences in mo-
tor activity and behavior can be seen in kittens even before weaning (Raihani et al., 2014), so a likely expla-
nation for this Þnding is that breeders may have selected the least fearful kittens for breeding purposes and
sold the rest of the litter as pets or family members to new owners.

Socialization of humans in kittenhood was negatively associated with fearfulness. Poorly socialized cats
were more fearful than well or moderately sociali zed cats. Thus, it seems beneÞcial for cats to meet
unfamiliar adults and children at least weekly during 0Ð12 weeks of age. In addition, cats with unknown so-
cialization levels to humans were more fearful than well-socialized cats. This unknown group included a
considerable proportion of rescue cats, and their socialization to humans as kittens was likely poor. Only
a few previous studies have investigated the effect of socialization on catÕ behavior. Although these studies
were conducted with shelter- and laboratory-reared cats, they similarly suggest that handling kittens dur-
ing the early socialization period is beneÞcial (McCune, 1995; Lowe and Bradshaw, 2002; Casey and Brad-
shaw, 2008). It is also hypothesized that well-socialized cats endure negative experiences better and trust
their new guardians sooner than poorly socialized cats (Turner, 2021). Furthermore, inadequate socializ-
ation is named as the main environmental cause of fear-related aggression (Amat and Manteca, 2019).

Rescue cats were more fearful than cats living in their birth homes or cats obtained from breeders or pre-
vious owners. Interestingly, cats acquired from breeders were more fearful than cats obtained from previ-
ous owners. However, pre-owned cats expressed the most aggression toward humans. As aggressive
behavior is one of the most common reasons for relinquishing a cat (Salman et al., 2010), aggressiveness
was probably the reason for the previous owner seeking a new home for their cat.

Cats that had last seen a veterinarian over two years ago or never were more aggressive than cats that had
visited a veterinarian less than one year ago. A minimum annual wellness examination is recommended for
cats by veterinarians and veterinary organizations (Hoyumpa Vogt et al., 2017). However, owners may avoid
visits to a veterinarian if they know their cat will behave aggressively during a health examination or if they
consider health examinations stressful for their cat (Karn-Buehler and Kuhne, 2021). However, it is also
iScience 25, 105265, October 21, 2022 7
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Figure 4. Personality and behavior factor s associated with aggression toward humans
(AÐF) Associations of fearfulness (A), activity/playfulness (B), sociability toward humans (C), sociability toward cats (D),
excessive grooming (E), and litterbox issues (F) with aggression toward humans in the generalized linear model. Gray area
indicates 95% conÞdence limits.N = 3,255. See alsoFigure S2.
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possible that cats that rarely visit the veterinarian may have undiagnosed health problems that cause pain,
leading to aggressive behavior (Amat and Manteca, 2019; Mills et al., 2020). Indeed, poor pain manage-
ment and not seeking veterinary care are known welfare issues (Rioja-Lang et al., 2019). In addition, cats
with owner-reported health problems expressed more excessive grooming than cats without them. Exces-
sive grooming is not usually a compulsive behavior, and it can be a sign of various skin conditions or a food
allergy (Tilley and Smith, 2016).

The number of other cats in a household was associated with fearfulness and aggression toward humans.
Cats living alone or with one cat were more fearful than cats living with multiple cats. Similarly, Yamada et al.
(2020)found that the company of other cats is beneÞcial f or fearful cats. Furthermore, we discovered that
cats without conspeciÞcs were slightly more aggressive than cats living with one or two other cats, but there
was no difference compared with cats living with three or more conspeciÞcs. Most previous studies have
found less aggression toward human family members or humans in general in multi-cat households
(Amat et al., 2009; Ahola et al., 2017; Amat and Manteca, 2019; Yamada et al., 2020; Menor-Campos
et al., 2021). The presence of other cats may enable interspeciÞc play and communication, which is likely
important for the majority of cats. On the other hand, this association can indicate that owners of fearful
or aggressive cats may be unwilling to get more cats, as they predict that the situation may worsen. For
example, getting more cats increases the probabi lity of aggressive behavior between the cats (Elzerman
et al., 2020) and, overall, can either increase or decrease their welfare (Finka and Foreman-Worsley, 2022).

Breed inßuenced fearfulness, aggression toward humans, and excessive grooming. The Russian blue was
the most fearful breed and the Abyssinian the least fe arful. The Turkish Van expressed the most aggression
8 iScience 25, 105265, October 21, 2022
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Figure 5. Demographical and environmental factors associated with excessive grooming
(A and B) Associations of the breeds/breed groups (A) and owner-reported health problems (B) with excessive grooming
in the generalized linear model. Error bars indicate 95% conÞdence limits. N = 3,255. See alsoFigure S3.
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toward humans, and the American Curl expressed the least aggression. The Ragdoll scored the highest in
excessive grooming, and the Turkish Angora scored the lowest. Most breeds did not differ in the pairwise
comparisons, and individual differences within a breed were large.

The behavioral proÞles of the breeds are quite similar to previous studies (Amat et al., 2009; Takeuchi and
Mori, 2009; Hart and Hart, 2013; Tamimi et al., 2015; Wilhelmy et al., 2016; Duffy et al., 2017; Hart et al., 2018;
Salonen et al., 2019). For example, the Turkish Van has been ranked as the most aggressive breed in pre-
vious studies of local cat population ( Vapalahti et al., 2016; Salonen et al., 2019). Breed order differs only
slightly from a previous study that partly used the same data but did not include other factors in the models
(Mikkola et al., 2021). Interestingly, short- and long-haired Landrace Cats differ from each other, even
though both can be born in the same litter. Short-haired Landrace Cats were more fearful than long-haired
cats, while long-haired individuals expressed more aggression toward humans. Higher aggression in long-
haired cats may be a pure effect of their longer fur, which tangles more easily than short fur, as grooming
out the tangles can be painful. Another possibility is that the gene regions affecting fur length may be
linked to genes affecting personality.

In conclusion, this study indicates that feline fearfulness, aggression toward humans, and excessive groom-
ing are affected by personality and behavioral traits and by numerous environmental and demographic fac-
tors. In general, the individual effects of the environmental variables were smaller than the effects of per-
sonality, behavior, or breed. Fearfulness in particular seemed an important personality trait that affects
other personality dimensions. It was associated with other problematic behavioral traits in the study:
aggression toward humans, excessive grooming, and litterbox issues. As fearfulness was associated with
socialization in humans, we may expect that proper socialization is also beneÞcial for avoiding other prob-
lematic behaviors. In addition, as fearfulness is heritable (Salonen et al., 2019), breeders may, in theory,
decrease the average fearfulness by preferring non-fearful parents in breeding. However, signs of fear in
cats are much harder to identify than aggression, at least for the owners (Karn-Buehler and Kuhne,
2021), and no easy and effective tools are available for breeders to evaluate the fearfulness or other
personality traits of their breeding individuals.

Furthermore, our results suggest that owning multiple cats may decrease the probability of aggression to-
ward humans. In addition, our results may indicate that cats expressing high sociability toward humans are
iScience 25, 105265, October 21, 2022 9


















