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Abstract: Cats are among the most popular pets. A cat can be a feral cat, a stray cat, or a pet cat with variable degrees of
free-roaming access to the outdoors. Free-roaming pet cats are the most significant source of cat overpopulation. Furthermore,
if free-roaming cats do not wear identification, ownership is difficult to identify. Therefore, the aim of this study was to
investigate 1) how pet cats are kept and cared for in Germany and 2) cat owners’ attitudes to stray and feral cats and
compliance with fertility control. The survey was designed as a multiple-choice questionnaire covering information on cat
ownership and cat owners’ attitudes to stray and feral cats and cat population management tools. Regression analyses were
applied to determine whether the attitudes to stray and feral cats could be predicted from demographic parameters or one’s own
cat keeping. Many cat owners know stray and feral cats in their vicinity, but this knowledge has no influence on the spaying
and neutering, identification, and registration status of their own cats and on their own cat keeping, e.g., with or without free
access to the outdoors. Cat owners are afraid that stray and feral cats may transmit diseases to pet cats. The demographic
parameters of the cat owners, e.g., their gender, age, and education level, significantly influenced their attitudes to keeping and
caring for their own cat and controlling the cat population. Cat owners would accept the costs of legal requirements to spay or
to neuter and to identify their own cat, and the majority would not relinquish their own cat to save the costs. To address the
responsibility of cat owners is of utmost importance. It is necessary to spay or neuter and to identify free-roaming pet cats to
prevent them from getting lost or pregnant. Each cat population management program’s success depends on cat owners being
involved and convinced of its necessity.
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1. Introduction
In modern society, cats are among the most popular pets.
The Industrial Association of Pet Care Producers list the cat,
with 13.4 million individuals, as the most popular pet in
Germany [1]. Twenty-two percent of all households in
Germany own at least one cat. The way of keeping cats—
always or temporally indoors, with free or controlled access
to the outdoors—determines the cat’s physical and social

environment. Local regulations, the safety of the urban area,
the individual cat, and the experience of the cat owners
influence the owners’ decision on how to keep their cat. Cats
need olfactory and chemical signals to evaluate their
environment and use their own pheromones to mark familiar
territory [2]. Keeping cats indoors might reveal behavior
problems such as scratching, urine marking, and aggression
in a multi-cat household. Cats kept outdoors are involved in
territorial aggression or are attacked by animals, get lost,
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have unwanted litters, and get hit by cars.
Depending on the cat’s level of socialization, ownership
status, and lifestyle, a cat can be a pet cat with variable
degrees of free-roaming access to the outdoors, a stray cat, or
a feral cat [3-6]. A pet cat has an identifiable owner and
home. These cats are kept indoors or have temporally or
spatially free or controlled access to the outdoors. Freeroaming pet cats are a significant source of cat
overpopulation if they are not spayed or neutered [3-4]. A
stray cat is a cat who once lived in a home but has been lost
or abandoned. Strays are usually tame and socialized with
people but unclaimed [6]. On the other side, a feral cat is not
socialized with people, lives as a single cat or in a colony,
and avoids human contact. Feral cats are wild animals and
are usually too fearful for handling or adoption by humans.
Stray and feral cats mainly survive on their own but might be
fed by caretakers [5-6].
For controlling or even reducing a cat population, the
Trap–Neuter–Return (TNR) program has been launched in
many communities [5, 7-9]. The goal of TNR is to trap all
feral cats of a colony, to spay or neuter them, and to return
them to their original territory. Allowing pet cats freeroaming access to the outdoors without non-surgical or
surgical fertility control ignores cats’ successful strategy of
reproduction [10-15]. Cats reproduce quickly, but under
normal circumstances, most offspring do not survive to
adulthood. Cats with an owner or stray and feral cats being
fed by caretakers survive and reproduce effectively.
Therefore, fertility control is crucial to end cat
overpopulation.
The implementation of programs to spay or neuter, to
identify, and to register pet cats depends mainly on the
compliance of pet cat owners. Therefore, the aim of this
study was to investigate 1) how pet cats are kept and cared
for in Germany and 2) cat owners’ attitudes to stray and feral
cats and compliance with fertility control of cats.
Furthermore, we investigated whether there are an
association between how pet cats are kept and cared for and
cat owners’ attitudes concerning TNR programs.

2. Materials and Methods
2.1. Survey Design and Measures
Cat owners were recruited to participate in this study on
three ways: 1) an advertisement was placed in the magazine
“Pfotenhieb” (addresses cat owners as a target group); 2)
leaflets were laid out in 29 small animal clinics distributed all
over Germany and located in rural areas and cities; and 3)
members of two organizations (The German Farmers’
Association and The German Association for agricultural
Training) were informed via newsletters. The inclusion
criterion for the study was actually being a cat owner.
The questionnaire covered information on the participants’
cat ownership and their knowledge about the cat population,
cat owners’ familiarity with the cats’ reproduction strategies,
the possible influences of feral or stray cats on wildlife and
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human health, and participants’ attitudes to programs to
control the cat population. The survey was in German and
designed as a multiple-choice questionnaire, though
participants had the opportunity to add additional comments
to some questions.
For a period of 12 months (between February 1, 2016, and
January 31, 2017), the survey was posted on the Internet.
Seven hundred and fifty–six participants submitted
questionnaires. Only fully completed questionnaires were
analyzed. Some questionnaires had to be excluded because
respondents did not own a cat, resulting in a total sample size
of 485 (64% of 756).
2.2. Statistical Analysis
Descriptive statistics were determined by use of SPSS 23®
(SPSS Inc., Chicago, IL) to calculate summary statistics
(means, percentages) for all binary variables. Logistic
regression was generated to examine whether knowledge
about stray and feral cats could be predicted from
demographic parameters or one’s own cat keeping. Data on
participants’ attitudes to stray and feral cats and how
participants keep and care for their own cats, such as the
number of cats, their fertility status, and possibility of access
to the outdoors, were used as dependent variables.
Demographic parameters, such as the gender and age of the
participants, were treated as independent variables. One-way
analysis of variance and univariate chi-squares were
performed to ascertain if there were individual differences
among the participants. The level of significance was set at
p<0.05.

3. Results
The respondents were mainly women (59.8%). A total of
32.8% of the respondents were aged between 41 and 50 years
and 27.6% ranged from 51 to 60 years. The majority of
respondents owned one cat (36.6%) or two cats (29.5%).
Most pet cats were spayed or neutered (79.8%), 46.5% were
identified, and 45.7% were registered. Women more often
reported owning cats that are spayed or neutered (F=10.689;
p<0.01), identified (F=45.884; p<0.01), and registered
(F=58.516; p<0.01) than men. If their own cats were spayed
or neutered, cat owners estimated the age of queens’ sexual
maturity more often at younger ages (mainly from four to
eight month). Many pet cats were kept with free access to the
outdoors (76.4%). Furthermore, the more cats the
respondents owned, the greater was the possibility for the
cats to have access to the outdoors (F=5.174; p<0.01).
Respondents who kept their cats with free access to the
outdoors reported mainly that all of these cats were spayed or
neutered (78.9%). Nevertheless, 12.2% of these cats were
fertile, 48.1% were not identified, and 48.6% were not
registered. The gender of respondents best predicted their
own cat care-giving relating to spaying and neutering, to
identifying, and to registering in that mainly women kept
their pet cats that way.
The respondents estimated the number of stray and feral
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cats in Germany mainly from 10,000 to 100,000 (33.4%) and
from 100,000 to 1 million (31.5%). Two-thirds of the
respondents (69.9%) know stray or feral cats in their vicinity,
and 20.9% of them feel disturbed from these cats. Many of
the respondents think that stray and feral cats do not get
sufficient medical care (85.2%), and nearly half of them
believe that stray and feral cats do not have enough to eat
(47.6%) or are doing badly (46.4%). Women believe more
than men do that stray and feral cats are doing badly
(F=18.547; p<0.01), do not have enough shelter (F=16.958;
p<0.01), do not get enough to eat (F=20.391; p<0.01), and

do not get sufficient medical care (F=28.317; p<0.01).
One-third of the respondents think (31.8%) that stray and
feral cats have an influence on the environment, particularly
through hunting birds and small mammals. Fewer of them
(19.4%) are afraid that stray and feral cats transmit diseases
to humans, but many believe (75.3%) that stray and feral cats
might transmit diseases to pet cats. The effects of
demographic parameters on the respondents’ opinions on
stray and feral cats and their impact on the environment are
depicted in Table 1.

Table 1. Effects of demographic parameters on respondents’ opinions on stray and feral cats and methods to reduce cat overpopulation (significant effects of
logistic regression are presented).

Are you worried that stray and feral cats
have a great impact on the environment, particularly through hunting birds and small mammals?
gender
marital status
transmit diseases to humans?
gender
age
transmit diseases to pet cats?
gender
Do you think that
offspring of stray and feral cats should be prevented?
gender
education
all pet cats with free-roaming access to the outdoors should be spayed or neutered?
gender
education
a duty to spay or neuter pet cats is useful to reducing the overpopulation of cats?
gender
a duty to spay or neuter pet cats is enforceable?
gender
education
Would you accept the costs of spaying or neutering and of identifying your own cats if it were a
statutory requirement?
gender
age
marital status
education
Would you surrender your pet cats to save the costs of a statutory required spaying or neutering?
gender
marital status

The respondents’ estimation of the number of stray and
feral cats was significantly associated with their knowledge
of stray or feral cats in their vicinity (F=23.238; p<0.01), in
that the more the people are personally concerned, the higher
they estimated the number of stray and feral cats. If
respondents are informed about the animal welfare concerns
of stray or feral cats, they have significantly more often
spayed or neutered (F=5.172; p<0.05) and identified
(F=5.659; p<0.05) their own cats (but with no significant
change in registration). The knowledge of stray or feral cats
in the vicinity had no influence on the fertility, identification,
and registration status of owned cats and on one’s own cat
keeping, e.g., with or without free access to the outdoors.
The demographic parameters of the respondents, e.g., their
gender, age, marital status, and education level, significantly
influenced their opinion on cat population management tools

Odds
ratio

p

95% Confidence interval
Lower limit
Upper limit

0.226
0.724

0.000
0.021

0.130
0.550

0.391
0.953

0.434
1.322

0.006
0.054

0.241
0.995

0.783
1.757

2.087

0.014

1.162

3.748

2.433
0.705

0.005
0.039

1.302
0.506

4.548
0.983

2.774
0.751

0.000
0.051

1.597
0.563

4.816
1.002

3.174

0.000

1.885

5.345

2.486
0.673

0.001
0.003

1.475
0.518

4.192
0.874

4.493
0.697
1.460
0.671

0.000
0.021
0.022
0.018

2.359
0.515
1.057
0.481

8.558
0.948
2.016
0.934

0.128
0.567

0.000
0.039

0.041
0.330

0.397
0.973

(Table 1). Women believe more than men do that offspring of
feral cats should be prevented and that all cats with freeroaming access to the outdoors should be spayed or neutered.
Furthermore, there was a significant influence of the
respondents’ gender on their answer to the statements “a duty
to spay or neuter pet cats is useful to reducinge the
population of cats” and “a duty to spay or to neuter pet cats is
enforceable” in that women agreed more often to these
statements. Generally, 62.1% of the cat owners believe in the
success of a duty to spay or to neuter, to identify, and to
register pet cats. If it were a legal requirement, 76.2% of the
cat owners would accept the costs for spaying or neutering
and for identifying their own cat, but women would agree to
the costs more often than men would (Table 1). A
relinquishment of the owned cat to save the costs of a legally
required spaying or neutering and identification was no
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option for 92.0% of the cat owners; however, men would
more often relinquish their cats.

4. Discussion
The aim of this study was to investigate how people in
Germany keep and care for their owned cats and,
secondarily, whether there are factors which influence cat
owners’ attitudes to TNR programs. The demographic
parameters of the cat owners, e.g., their gender, age, marital
status, and education level, significantly influenced their
attitudes to handling their own cat and controlling the cat
population.
The data in this study are based on a self-selected survey.
The cat owners chose to take part in the survey; thus, selfselection bias might arise. There are many possible reasons,
e.g., motivation, socioeconomic status, or prior test-taking
experience, why mainly female cat owners participated in the
survey. The majority of cat owners kept one or two cats,
which is slightly less than reported in other studies [16]. The
own cats are more often spayed or neutered if the cat owners
are familiar with the well-being concerns of stray and feral
cats. The majority of the cat owners believe that stray and
feral cats are doing badly, do not get sufficient medical care,
and have insufficient food or shelter but have no serious
impact on the environment through hunting birds and small
mammals.
It is estimated that 70% of feline admissions to animal
shelters are euthanized in the U.S. [17]. The euthanasia of
healthy cats, equally of stray and feral cats, is forbidden in
Germany (§ 1 German Animal Welfare Act) [18], but it is
allowed by law that municipalities can establish population
management programs. To reduce an overpopulation of cats,
the trap–neuter–return (TNR) program has been successfully
established in many countries [5, 17, 19-20]. Different
methods of surgical or non-surgical contraception, health
control, permanent identification, and return/release
programs have been launched and analyzed [7, 14, 21-22],
Kalz [23] found that the population density decreased if all
females of a population were spayed and tomcats stayed
uncastrated. The majority of the respondents to this study
agreed that all pet cats with free-roaming access to the
outdoors should be spayed or neutered. Three-fourths of the
respondents would accept the costs of legal requirements to
castrate and identify their own cat, and the majority (92.0%)
would not relinquish owned cats to save on these costs.
Nevertheless, the respondents’ views on population
management tools depended on their gender, age, marital
status, and education. These demographic parameters and the
intrinsic value of cats must be considered if campaigns are
launched to raise awareness of the health and welfare
problems of stray and feral cats.
Many respondents underestimated the number of stray and
feral cats in Germany. It has been estimated that there are
nearly two million stray and feral cats in Germany [24], but
the true number of these cats is unknown and difficult to
estimate. The development of feline intake and euthanasia at
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shelters, the number of cats fed by local caretakers, the
number of car accidents, and the population of wild-living
small mammals and birds are commonly used to estimate the
number of stray and feral cats [3, 9, 14, 17]. The cat owners
of this study are afraid that stray and feral cats transmit
diseases to pet cats, but their impact on wild-living small
mammals and birds is, in their opinion, negligible. Mainly
women believe that stray and feral cats are doing badly, have
not enough shelter, get not enough to eat, and do not get
sufficient medical care. Nevertheless, stray and feral cats in
the vicinity have no influence on their keeping and caring for
their own cat e.g., its reproduction status and access to the
outdoors. This discrepancy between one’s own concerns for
the well-being of the stray and feral cats themselves and
one’s own keeping of cats may be based on the difficulty of
assessing the true impact of free-roaming pet cats on the
environment and on stray and feral cats, which is often fueled
by emotional arguments and without scientific data [9]. Only
38% of the cat owners in this study believe that a legal
requirement would be enforceable, which means that to
address the responsibility of cat owners by educational
efforts, these opinions are of utmost importance [10]. To rely
on the kind-heartedness of caretakers and people who
provide food and shelter for stray and feral cats ignores the
responsibility of each cat owner. Like for indoor pet cats,
which are often spayed or neutered to prevent unwanted
pregnancy and active fighting and to reduce indoor spraying
and altercations over food or territory [25-27], it is necessary
to spay or neuter and identify free-roaming pet cats to
prevent them from getting lost or pregnant.

5. Conclusion
The major finding of this study is that cat owners know
stray and feral cats in their vicinity but continue to allow
their fertile cats free access to the outdoors. The majority of
the cat owners surveyed would not relinquish their own cat to
save the costs of a legal requirement to spay or to neuter and
to identify their own cat. Further research is needed to
understand the discrepancy between cat owners’ attitudes to
stray and feral cats and cat population management tools and
their keeping and caring for their own cats.
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