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Incidence of and risk factors for cat bites: a first step in
prevention and treatment of feline aggression
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Feline aggression towards people has a smaller incidence than canine aggression,
but also represents an important public health problem. The aim of this work was
to analyse feline aggression reported towards people, to estimate its incidence and
to assess the risk factors involved. The information was obtained from the Public
Health Centres in the Valencian Region (Spain). A total of 936 acts of feline
aggression were analysed. Cats inflicted 8% of all animal bites reported. The
annual average was 6.36 feline aggression incidents per 100,000 people. Most
aggressive incidents occurred during the summer months. Children (0e14 years
old) and women were more likely to be bitten. Wounds were mainly punctures,
single, and mild, and were located mostly on the hands. In children, the head and
neck areas were affected much more than in adults. The cats involved in incidents
were mostly Siamese, female and owned; these cats mainly attacked their owners.
Most occurrences were a defensive response by the cat.
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T
he number of pets, including cats, has in-
creased over the last few years (Rochlitz
2000). In countries like the USA and UK

the number of cats has surpassed the number
of dogs (Canosa and Minguell 2002). The in-
crease in pet ownership has been accompanied
by an increase in recorded aggressive acts by
pets towards people (Chomel and Trotignon
1992). In the United States, for example up to
4.5 million acts of canine aggression (Sacks et al
1996) and 400,000 acts of feline aggression
(Garcı́a 1997) occur each year.

Feline aggression represents a lower incidence
than canine aggression but these aggression acts
are an important public health problem. Cat
scratches or cat bites may transmit infectious dis-
eases such as rabies and cat-scratch disease (bar-
tonellosis). On the other hand, feline aggression
(towards cats or people), as a behavioural prob-
lem, is an important cause of poor welfare in
cats, due to the abandonment and euthanasia
of the animals (Rochlitz 2000).
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Epidemiological studies of feline aggression
towards people, which contemplate the profiles
of the victim and the aggressor animal, as well as
the context where they take place, are necessary
in order to carry out prevention programmes.
Nevertheless, there are few studies carried out
with this aim in the literature (Wright 1990, Patrick
and O’Rourke 1998). In addition, the few studies
carried out in Spain have focused on canine ag-
gression (Rufino González 1990, Gracia Romero
et al 1992, Knobel Freud et al 1997, Palacio et al
1998, Méndez Gallart et al 2002).

The aim of this work was to analyse feline ag-
gressive behaviour towards people reported in
the Valencian Region (Spain), to estimate its inci-
dence and to assess the risk factors involved.

Materials and methods
The information was obtained from the Public
Health Centres (PHC) of the Valencian Region
(Spain) using the Rabies Control and Prevention
Programme. The years included in the study
range from 1995 through 2000. The cases ob-
tained were distributed according to the PHC
where the incidents took place or were looked
and AAFP. Published by Elsevier Ltd. All rights reserved.
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after. The Valencian Region is organised into 17
PHC that cover 20 health areas.

Although most feline aggression incidents
were cat bites, the cases included both scratches
and bites.

Information was obtained from the Public
Health Centre archives, where the victim was
attended. The information obtained has been
organised into four main sections: general char-
acteristics of the aggressive episode, the victim,
the aggressor cat and the context within which
the aggression took place. With respect to general
characteristics of the aggressive episode, infor-
mation included the Public Health Centre where
the incident was reported and the date when it
took place.

The data related to the victim were age, sex,
number of wounds, anatomic areas affected,
type and severity of the wounds, as well as infor-
mation on health-care received. The age of the
victims was divided into three groups (0e14,
15e64 and �65 years old). A second criterion
was used considering youngeadult victims
(0e19 and >19 years old) and sex (Matter and
Arbeitsgemeinschaft 1998). Type of wounds
were classified according to WHO recommenda-
tions (WHO 1996) where category I were
wounds that showed neither skin penetration
nor injury in the dermis (intact skin), category
II includes injuries such as minor scratches or
abrasions without bleeding and without skin
penetration and finally, category III were injuries
with skin penetration. According to the severity,
wounds were classified into mild (category I) or
severe (categories II and III).

The breed, sex, ownership, relationship of the
victim with the aggressor cat, rabies vaccination
status and whether the cat was submitted to an
observation period or not were recorded. The
context refers to the main type of interaction
between the victim and the aggressor cat.

Incidence (number of new cases/population at
risk) of cat bites was calculated. As population at
risk, the official census of the population of the
health areas in 1998 was used (n¼ 2,961,750 inhab-
itants). Only those health areas where complete in-
formation was obtained were included in this study
(15 of 20 areas). Caseecontrol study (Thrusfield
1999) was applied to compare a group of cases
(affected people) with a group of controls (non-
affected people) with regard to age and sex as pos-
sible risk factors. Association between occurrence of
aggression and exposure to the factor (age and sex
of the victim) was confirmed with a c2 test. Values
of P� 0.05 were considered significant. Strength
of this association was measured by means of the
odds ratio (OR) and its confidence interval (CI) pa-
rameters (OR> 1: risk factor). Statistical analysis in-
cludes a descriptive study of all the variables
obtained. A Spearman test to determine whether
there is a significant correlation between the demo-
graphic density (people/km2) and the incidence of
feline aggression in each PHC or not was per-
formed. StatVIEW for SAS and Win Episcope 2.0
programs were used.

Results

Incidence

A total of 12,040 acts of animal aggression towards
people in the Valencian Region (1995e2000) were
obtained with an average incidence of 80.3 acts of
animal aggression per 100,000 people per year. Of
these, 89% were produced by dogs, 8% (936) were
produced by feline species and the remaining (3%)
were produced by animals of other species
(rodents, monkeys, horses, etc.).

The average incidence of feline aggression in
the Valencian Region was 6.36 aggressive acts
per 100,000 people per year. The average inci-
dence was higher in females (7.1 acts of aggres-
sion per 100,000 people per year) than in males
(4.6 per 100,000 people per year). According to
age, the incidence was greater in children than
in other groups (0e14: 6.8; 15e64: 5.1 and �65:
4.7 acts of aggression per 100,000 people).

The correlation study between the annual
average incidence in each PHC and the demo-
graphic density of each area (people/km2) indi-
cated a negative and non-significant correlation
(r¼�0.516; P¼ 0.062).

Seasonal variation

Acts of feline aggression were reported mainly in
summer months (33%). Twenty-eight percent,
20% and 19% of feline aggression episodes
were reported in spring, autumn and winter,
respectively.

The day of the week on which more cases took
place was Sunday (18%). Thirty-one percent of
the cases took place at weekends.

Characteristics of victims

Age of victims
Significant association between the age of the
victim and aggression was found (P� 0.01).
The study of the risk factors revealed that the
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age group under 15 years old had 1.37 times
more risk of being attacked than the rest
(CI¼ 1.147e1.626). The number, percentage and
odds ratio of each age group can be observed
in Table 1.

Sex of victims
Females were more significantly affected than
males (P� 0.001), accounting for 62% of aggres-
sion incidents, and additionally they behaved
as a risk factor (OR¼ 1.54; CI¼ 1.345e1.763)
(Table 1). The adult female group (>19 years old)
was the most commonly affected group (46%).

The number, percentage and odds ratio of
feline aggression according to age and sex of
victims are shown in Table 1.

Characteristics of wounds
Most injuries were single bites (83%). Multiple
injuries accounted for 17% of cases.

Related to the type of wound produced by ag-
gression, 55% were injuries with skin penetration;
42% were wounds without skin penetration but
with injury in the dermis (scratches, erosions,
etc.) and 3% were wounds that showed neither
skin penetration nor injury in the dermis (inflam-
mations, etc.).

Wounds were mainly produced by bites (77%).
The remaining wounds were scratches (23%).

In relation to the severity of the injury, 79%
and 21% were mild and serious injuries,
respectively.

Most injuries were located on upper extremi-
ties. Due to the high incidence, hands were con-
sidered as a different anatomic region to the
upper extremities and were affected in 48% of
cases. Anatomic regions as lower extremities
(24%), upper extremities (20%), head and neck
(7%) and trunk (1%) were affected in a lesser pro-
portion. A greater proportion of injuries located
in the head and neck areas can be observed in
children under 15 years old (19%). The anatomic
distribution of injuries in children between 0 and
14 years old can be observed in Fig 1.

Medical assistance
Sixty-two percent of victims received medical
treatment. Of these victims, 4% of the cases re-
ceived antibiotic treatment. The most commonly
used antibiotic was the amoxycillineclavulanic
acid combination. Eighty-one percent of victims
received antitetanic prophylaxis. In 3% of cases
antirabies prophylaxis was administered. Of
these cases, 76% of victims had been attacked
by unowned cats.

Characteristics of aggressive cats

The breed most frequently involved in aggres-
sive incidents was the Siamese with 43% of
aggressive episodes. Other involved breeds
were the European (34%), Persian (15%), mixed
(5%) and Angora (3%). Most cats involved were
females (76%).

Aggressive incidents were mainly produced
by owned cats (69%); 31% of the cats were
unowned, that is, wild, stray or abandoned
cats. At least 68% of owned cats were known
by the victims. The majority (93%) of aggressive
acts involved cats owned by the victim’s family.

With respect to the rabies vaccination of the
aggressive cat, 38% of the animals had been
vaccinated. In 51% of the cases the aggressive
cat was submitted to the regulated observation
period (ten days); 79% of the owned and 10%
of the unowned cats were submitted to this ob-
servation period.
Table 1. Distribution of feline aggression according to age and sex of victims

Factor Group n % OR CI

Age (years) 0e14 157 20.1 1.37 1.147e1.626
15e64 518 66.1 0.88 0.756e1.016

�65 108 13.8 0.88 0.715e1.073

Sex Men 335 38.3 0.65 0.567e0.743

Women 540 61.7 1.54 1.345e1.763

Sex and age Men 0e19 95 12.8 1.09 0.880e1.354
Men >19 189 25.4 0.58 0.492e0.682
Women 0e19 121 16.3 1.54 1.269e1.867

Women >19 339 45.5 1.26 1.090e1.454

OR¼ odds ratio, CI¼ confidence interval.
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Fig 1. Anatomic distribution of injuries resulting from feline aggression towards children between 0 and 14 years old.
Context in which the aggression takes place

Related to the characteristics of the episode, 92%
of the acts of aggression were described by the
victim as provoked. Of those, 38% were the re-
sult of a defensive response by the cat (Table 2).

Discussion

Incidence

Pet aggression towards people is quite frequent.
Although many epidemiological surveys exist,
most of them have focused on aggressive behav-
iour shown by canine species.

Aggressive behaviour shown by cats ac-
counted for 8% of all reported animal aggression
in the Valencian Region. This fact agrees with the
reviewed bibliography that reported feline ag-
gression accounts for 3% and 25% of all acts of
animal aggression e dogs being responsible for
most cases (Berzon et al 1972, Wright 1990,
Knobel Freud et al 1997, Palacio et al 1998,
Matter and Arbeitsgemeinschaft 1998, Quiles
Cosme et al 2000). The average incidence of
acts of feline aggression found in our research
was 6.36 acts per 100,000 people per year, which
places it far below the incidences reviewed
(20e80 acts of aggression per 100,000 people
per year) (Matter and Arbeitsgemeinschaft
1998, Moore et al 2000).

Probably, feline aggression is less reported
than canine aggression because the population
considers injuries produced by cats less serious
than those caused by dogs. Moreover, people
do not know the risks associated with cat bites
and scratches. Medical centres may even contrib-
ute for this low incidence of reporting of feline
aggression. Acts of feline aggression may be re-
ported less frequently than canine aggression as
Table 2. Main type of interaction between victim and aggressive cat

Type of interaction n %

Defensive response (fear, grabbing the cat, approaching the cat) 137 38
Aversive manipulations (pain) 59 16

Non-aversive manipulations (petting, feeding, bathing, combing the cat) 57 15
Playing 32 9
Taking part in the interaction between a cat and another animal 21 6

Others 59 16
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injuries produced by dogs are considered more
serious (Patrick and O’Rourke 1998). However,
as several studies show, the real incidence of
animal aggression towards people is not known
and the unreported incidence is likely to be
much higher than the reported one (Berzon
et al 1972, Chomel and Trotignon 1992, Quiles
Cosme et al 2000). The differences in reported
cases by country or geographic area where the
study was made can be explained, on the one
hand, by the epidemiological situation of the
area with respect to rabies and, on the other
hand, by the information source base for the
studies. Our study was carried out in a terrestrial
mammals rabies-free area and this may have
contributed to the fact that the population gave
less importance to pet bites, including cats.

Although demographic density of the PHC
and incidence of cat bites did not show a signifi-
cant correlation (r¼�0.52; P¼ 0.06), a negative
relationship between both variables was ob-
served. This aspect has not been reported in
cats, however in dogs, low density areas were re-
lated with a worst control of pets and so, a higher
incidence of bites (Harris et al 1974).

Seasonal variation

Most aggression incidents occurred during the
summer months. There are studies that agree
with our results (Wright 1990) but other authors
do not find any variation in the number of
aggressive incidents according to the season
(Patrick and O’Rourke 1998). This fact could be
explained because, during the summer holiday
months, people spend more time at home, thus
increasing the interaction time with the cats.

Characteristics of victims

Age and sex
Children under 15 years old were a risk factor, as
for studies undertaken on the canine species
(Sacks et al 1996, Palacio et al 1998). Female vic-
tims also behaved as a risk factor. If the age and
sex of victims are analysed together we can
observe that the adult female group is the most
affected group and, in addition, they behave as
a risk factor with respect to the rest of groups.
The bibliography shows that most victims of fe-
line aggressions are adult women (Kizer 1979,
Wright 1990, Gasser et al 1993, Patrick and
O’Rourke 1998, Matter and Arbeitsgemeinschaft
1998, Dahl 1998). Probably, women’s predilection
for cats and the fact that women are more likely
to have cats as pets explains the frequent contact
between women and cats (Kizer 1979, Wright
1990, Gasser et al 1993).

Characteristics of wounds
Most wounds were single bites, with skin pene-
tration, and mild severity. Punctures were the
most frequent type of injuries produced by
cats, which can be due to the fine sharp teeth
of these animals (Dire 1991, Garcı́a 1997, Sandora
and Bernstein 2001). Scratches were also frequent
(Garcı́a 1997), and according to some studies this
type of injury was the most frequent (Wright
1990). However, these studies did not specify if
the wound was produced by the animal’s tooth
or claw. In our study, 23% of the scratches were
produced by claws.

Injuries were located on upper extremities, the
hands being the most affected anatomic region,
followed by the lower extremities. The head,
neck and trunk were the less affected anatomic re-
gions. Hands and upper extremities are usually
the most frequent anatomic locations of acts of
feline aggression (Wright 1990, Dire 1991, Garcı́a
1997, Dahl 1998, Patrick and O’Rourke 1998,
Matter and Arbeitsgemeinschaft 1998, Moore
et al 2000, Kravetz and Federman 2002). This fact
may be related to a frequent use of hands, either
to avoid physical contact with cats (Wright, 1990)
or to play with them.

The head and neck areas were much more af-
fected in children under 15, compared with the
total population, which agrees with the reviewed
studies (Wright 1990). This fact is mainly due to
their smaller height and to the interaction with
the animal’s head (Chun et al 1982, Podberscek
et al 1990).

Medical assistance
The treatment of injuries produced by cats may
include washing or irrigating the wound, de-
bridement, assessment of the state of antitetanic
vaccinations and risk of exposure to rabies
(Kravetz and Federman 2002). In our work the
majority of patients received antitetanic prophy-
laxis (81%) at the time of injury.

The possibility of infection in injuries pro-
duced by feline aggression is much higher than
in aggression produced by canine species.
The infection rate in injuries produced by
cats ranges between 30% and 50% (Garcı́a 1997,
Matter and Arbeitsgemeinschaft 1998, Sandora
and Bernstein 2001). In addition, hand wounds
are more likely to become infected. For this
reason, the administration of prophylactic
antibiotics is indicated in people bitten by cats
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(August 1988). In our work, antibiotic treatment
was only documented in 4% of cases. Probably,
many more people received antibiotic treatment
but the lack of a specific section for antibiotic
treatment in the bite report may be the reason
why it was not reflected. Pasteurella multocida is
the microorganism most commonly isolated
from wounds by cat bites (Kizer 1979, Garcı́a
1997, Sandora and Bernstein 2001). It is impor-
tant not to forget that injuries resulting from fe-
line aggression can produce cat-scratch disease,
which is relatively common and caused by Barto-
nella henselae (Kravetz and Federman 2002). The
most commonly used antibiotic was an amoxy-
cillineclavulanic acid combination; this antibi-
otic is one of the most indicated in cat bites
(Gasser et al 1993, Garcı́a 1997, Goldstein 1999).

Only 3% of attacked people received rabies
prophylaxis. These people were mainly attacked
by unowned cats (76%). There are studies which
show that victims of feline aggression are more
likely to require rabies prophylaxis in compari-
son with the rest of animal aggression, mainly
when the aggressive cat is unowned (Hensley
1998, Moore et al 2000). The current epidemio-
logical situation in the Spanish Peninsula pre-
senting a rabies-free area except for bats
(Gálvez Vargas et al 2001) may explain the fact
that so few rabies treatments were administered.

Characteristics of aggressive cat

Siamese cats were the most reported breed in
aggressive incidents, which could be due to the
popularity of this breed in the Valencian Region.
However, an official census of cats in the area was
not available. Unlike what occurs in canine aggres-
sion, the feline breed is not an outstanding detail in
reviewed epidemiological studies (Garcı́a 1997).

The majority of the cats involved were fe-
males. In aggression produced by cats, females
are usually more frequently involved than males
(Wright 1990) or at least in a greater proportion
than in canine aggression (Patrick and O’Rourke
1998). This observation can be due to the exis-
tence of a greater number of female than male
cats (Wright 1990) although we have not got offi-
cial data about our feline population. It is also
possible that certain aggressive behaviours occur
more in females than in males (Patrick and
O’Rourke 1998) such as the aggression that
some female cats display during oestrus. In the
canine species some types of aggression are
more frequent in males than females. For exam-
ple, one of the most frequent types of canine
aggression towards people is dominance aggres-
sion, which occurs mainly in males, being less
common in females (Manteca 2002). However,
cats do not display this type of aggression.

In our study, 69% of cats were owned cats and
31% stray cats. Stray cats are frequently involved
in feline aggression (Wright 1990, Knobel Freud
et al 1997, Hensley 1998, Moore et al 2000). Proba-
bly the large number of stray cats that exist in cities
is responsible for the high incidence of feline acts
of aggression. It is also likely that a large number
of stray cats exist in the Valencian Region, al-
though we do not have official data. On the other
hand, it is possible that aggressive incidents with
stray cats are reported more often, due to the
unknown sanitary state of these animals.

Most aggressor cats were known by the vic-
tim and mainly attacked their own family ac-
cording to other studies (Kizer 1979, Knobel
Freud et al 1997, Matter and Arbeitsgemeinschaft
1998, Moore et al 2000).

Thirty-eight percent of cats were vaccinated
against rabies as previous studies carried out in
Spain reported (Knobel Freud et al 1997). In the
Valencian Region rabies vaccination of cats is
not compulsory. Other reviewed studies (Hensley
1998, Moore et al 2000) present similar results.
Nevertheless, these studies are made in countries
like the United States where domestic mammals
represent an important risk of rabies transmis-
sion (McQuiston et al 2001). Additionally, cats
are domestic animals with a greater risk of
acquiring the disease, although paradoxically
they are vaccinated less frequently (Hoff et al
1993, Garcı́a 1997).

The observation period was carried out in 51%
of aggressive cats. The observation was made
only in 10% of the unowned cats, which repre-
sents quite a low number due to the difficulty
in locating and capturing this type of animals.
In Barcelona (Spain), unowned cats were not
placed under the observation period (Knobel
Freud et al 1997).

Context under which aggressions take place

Provoked aggressions were described in a large
number of episodes, the majority corresponding
to a defensive response by the cat (38%).
Actions like feeding, petting or manipulating
the cat somehow represented 15% of contexts, al-
though some of the defensive responses were
probably also produced in these contexts. The
bibliography agrees that most acts of feline
aggression are provoked (Dire 1991, Patrick and
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O’Rourke 1998, Quiles Cosme et al 2000) mainly
because people approach the animal to carry out
some of the actions described above (Wright
1990, Patrick and O’Rourke 1998).

Aggression is the second most reported behav-
iour problem in cats and aggression towards
other cats is more frequent than aggression to-
wards people (Ford 1992, Landsberg et al 1998,
Manteca et al 2000, Manteca 2002). Of the con-
texts studied in our research, some of them are
related to categories of feline aggressions de-
scribed as play (9%), fear (38%) or pain-induced
aggression (16%). Another type of aggression is
induced by petting and in some studies, this
type is regarded as the most frequent (Blackshaw
1988). This aggression occurs when a cat toler-
ates the physical interaction for a while and
then, it suddenly bites or scratches (Chapman
1991). Over 15% of the acts of aggression were
related to this context. In our study we related
other observed contexts with redirected aggres-
sion (6%) and some studies have found that
this type is the most frequent (Chapman and
Voith 1990). This aggression occurs when a cat
that is aroused by one stimulus, attacks another
irrelevant person or cat. This type of aggression
may have been underreported in our study, as
our definition regards as stimulus only other
cats, or due to the difficulty for the owner to
identify the arousing stimulus. In the bibliogra-
phy, unprovoked acts of aggression, which do
not correspond to the above types, have also
been described (Chapman 1991, Ford 1992) but
these incidents occur less frequently.

In general, the information obtained in this
section is quite incomplete because each case
should be submitted to a history taking to cate-
gorise and to define exactly the type of aggres-
sion displayed by the cat. Moreover, some of
the types described here, agree with the main
context stated by the victim, so some cases could
display more than one type of interaction (for
example, grabbing the cat can cause pain).

Conclusions
The average incidence of feline aggression in the
Valencian Region was 6.36 feline acts per 100,000
habitants per year and although this incidence is
smaller than the incidence estimated in other
areas, it is not negligible. The distribution of
the aggression was clearly seasonal. Women,
children and owners were the population sectors
most affected by feline aggression. Cats involved
were mainly females and Siamese. Cats attacked
because victims provoked them mainly in defen-
sive contexts.

Much feline and animal aggression towards
people may be prevented. It is necessary to in-
form and to educate the population, mainly the
risk population, with regard to the safe handling
and behaviour of cats. The control of stray cats,
the education of health centres’ staff, the im-
provement of notification systems and the cor-
rect vaccination of pets are key factors in the
prevention of these public health incidents.
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