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Simple Summary: Homeless cats pose a significant problem in Europe as they tend to congregate in
urban areas where they can find food and shelter. Over time, they may then spread out into natural
habitats. Animal welfare organizations provide care to these free-roaming cats, but some stakeholders
call for capturing or sacrificing them, which is often illegal and ineffective. Spanish veterinarians
urge for a sustainable approach to decrease the population of free-roaming cats through trap–neuter–
return (TNR) programs and social awareness, rejecting lethal control and removal methods. A
comprehensive study is required to evaluate their actual impact, and effective control programs
should focus on non-lethal methods such as TNR and adoption. Public education on sterilization and
identification is also needed to prevent abandonment.

Abstract: Homeless cats are a major problem in Europe, with hundreds of thousands abandoned
every year. While many die, others can adapt to a lifestyle of roaming freely and establish community
cat populations that tend to cluster together in groups. These groups of cats are typically found
in urban areas that offer food and shelter to the cats. Animal welfare organizations often care for
these cats, providing them with food, shelter, and medical attention. Despite this, conflicts can arise
due to the presence of free-roaming cats, with some individuals advocating for drastic measures
such as trapping and killing the cats to reduce their populations. However, it is essential to note
that such methods are frequently illegal, inhumane, and ultimately ineffective in most situations. A
thorough assessment of the impact of cats on a particular natural area requires a comprehensive cat
census, a detailed study of the species being preyed upon, and an investigation into the prevalence
of zoonotic or epizootic diseases. Moreover, veterinary experts assert that the public health risks
associated with cats are often overstated. This article aims to provide a nuanced perspective on the
impact of cats on biodiversity in natural areas, while also discussing their role in transmitting the
main zoonotic diseases identified in European countries in recent years, with a particular focus on
Spain. Effective cat control programs should focus on non-lethal methods such as trap–neuter–return
(TNR) and adoption. TNR has proven to be the most effective and humane method of controlling the
free-roaming cat population, but its effectiveness is influenced by several factors, including adoption
programs and public education on responsible pet ownership. According to Spanish veterinarians,
sustainable and science-based solutions such as TNR programs are the best way to achieve population
control of free-roaming cats. The veterinary profession should raise awareness regarding sterilization,
vaccination, and identification of cats and the consequences of abandonment. They oppose lethal
control and removal of cats from the environment, which are ineffective and unethical methods. To
promote animal welfare, veterinary professionals must collaborate with public administrations to
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implement long-term, sustainable solutions to the problem of cat overpopulation. Greater social
awareness regarding the importance of sterilization and identification to prevent abandonment and
reduce the number of free-roaming cats is also needed. Despite the challenges presented by homeless
cat populations in Spain and the rest of Europe, there are many reasons for optimism. Animal welfare
organizations and veterinary professionals are actively collaborating to develop humane and effective
solutions to manage community cats, including programs such as TNR and adoption. Furthermore,
these initiatives are gaining momentum and support from emerging laws and regulations, such as the
recent Spanish animal welfare law. Through these efforts, we can reduce the number of free-roaming
cats and improve their quality of life.

Keywords: feral cats; free-roaming cats; trap–neuter–return method; TNR; feline colonies; cat
management; adoption; zoonoses; animal welfare law

1. Introduction

According to the latest available data, there are approximately 113 million pet cats
(Felis silvestris catus) in European households [1]. Estimates from some animal welfare orga-
nizations indicate that there are several hundreds of thousands or millions of abandoned
cats in Europe each year [1,2]. The exact number varies by country and region and can be
difficult to accurately determine due to the clandestine nature of animal abandonment [3].
The estimates indicate that, in Spain, the number of abandoned cats is around 150,000 annu-
ally [2]. These cats, if they survive, roam in urban, rural, and natural areas, living a life of
freedom. However, little is known about the number and distribution of these cats across
different habitats, especially in certain regions such as the islandic ones where this article
originates. Studies suggest that they generally prefer urban environments, where usually
they cluster in groups of fewer than 15 cats [4]. They may disturb neighbors by engaging
in fights or trespassing into private spaces, such as gardens or yards. Additionally, issues
such as spraying urine and lack of cleanliness and sterilization by feeders can contribute
to problems in the area. Conservation groups are concerned about their predation on
wildlife and impact on vulnerable species, which hinder species recovery plans [5]. It
is commonly reported that hunters, authorities, and the tourism industry claim public
health risks or negative impressions associated with free-roaming cats in urban or natural
areas. While some complaints are valid, many are based on misconceptions, prejudice, or
exaggerated scientific studies used to justify controlling a perceived problem. Despite the
various reasons for conflicts, the problem of homeless cats is ultimately due to a lack of
comprehensive and effective management.

Cats living in the wild are known by different names, such as “stray cats”, “feral cats”,
“colony cats”, or even “wild cats” (which is a different species, Felis silvestris), although there
is no biological difference from pet cats. The only difference is the degree of socialization
with humans [6]. These labels often imply a legal status that allows for intervention against
them [7]. In this review, we refer to them as community cats or free-roaming cats.

Conflicts with free-roaming cats often lead to calls for authorities to intervene quickly
and decisively [8], which can result in extreme measures such as trapping and culling,
poisoning, or shooting. These methods are often illegal and inhumane. Alternatively,
capture and transfer to shelters are sometimes considered, but these are often a deferred
form of lethal control, as most of these cats are unsuitable for adoption due to their low
degree of socialization, and the shelters act as a transitory deposit until they are sacrificed
(not euthanized, since it affects healthy individuals) [9].

This article provides a veterinary perspective on managing free-roaming cats, with
a particular focus on the challenges presented by homeless cat populations in Spain. As
veterinary professionals, it is important for us to understand the attitudes of conservation-
ists and work collaboratively with them to address cat overpopulation. While it is still
common for cats to be sacrificed as a regrettable but essential reality, it is our responsibility
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as veterinarians to spearhead changes in animal welfare. The article advocates for TNR
programs as the only science-based and humane solution to control the free-roaming cat
population [10]. Other methods, such as removing cats from the environment or feeding
unsterilized community cats, perpetuate overpopulation and its consequences, which is
unacceptable. Effective control programs should prioritize non-lethal methods such as TNR
and adoption, with the aim of reducing the cat population and consequently mitigating
their impact. Additionally, public education on sterilization and identification is necessary
to prevent abandonment. A thorough assessment of the impact of cats on a particular
natural area requires a comprehensive cat census, a detailed study of the species being
preyed upon, and an investigation into the prevalence of zoonotic or epizootic diseases.

2. Dangers Attributed to Cats in the Wild

Free-roaming cats are blamed for harming biodiversity by preying on vulnerable
species in natural habitats. They are also usually considered a significant risk to public
health. However, some issues associated with free-roaming cats are not easily generalized,
so it is important to qualify and contextualize these risks.

2.1. Effects on Biodiversity

The impact of cats on vulnerable ecosystems is a topic of debate, with some argu-
ing that they represent the main threat to biodiversity [11], while others suggest that
anthropogenic threats outweigh that of predation by cats [12]. Cat populations should be
evaluated in each territory to assess their impact on biodiversity, as the level of anthro-
pogenic pressure varies from region to region [13]. A comprehensive study is required for
this evaluation [14], and estimates of bird and reptile mortality due to cat predation should
be based on scientific data rather than speculation [11]. It is important to note that studies
conducted in different geographic areas cannot be generalized [13]. Before considering
eradication plans for cats, it is important to assess their actual impact on a specific natural
area. Eradication plans could even have negative effects on biodiversity conservation since
cats mostly prey on other invasive species [5,15,16].

The presence of cats in natural areas does not always mean a high enough population
density to pose a real threat to species conservation. Cats are commensal species whose
numbers are highly dependent on human populations [17]. Cats are adaptable to different
ecosystems, but they tend to thrive in urban and peri-urban areas due to the abundant
resources provided by humans [6,18]. Contrary to popular belief, feeding free-roaming cats
does not necessarily increase risks to biodiversity [19]. While well-fed cats may still exhibit
hunting behavior [20], individual variations and factors such as age and spaying/neutering
status can affect their inclination and success at hunting. Older cats tend to hunt less than
younger ones. In this regard, TNR programs that reduce turnover and breeding could
result in groups of cats that are older and less prone to hunting [19]. Since cats are primarily
found near human populations, efforts to control their density should focus on urban and
peri-urban areas [21].

Many scientists argue that cats should not be considered a classical invasive species
that can saturate natural habitats and displace native species due to their commensalism and
dependence on human populations [21]. Cats have been observed in various ecosystems,
and, while specific locations such as dumps or areas with rich food sources may allow for
high population densities, their population density is generally limited by the availability
of sufficient resources in natural spaces [17]. Even the International Union for Conservation
of Nature (IUCN), which lists cats as invasive, acknowledges the difficulty of unequivocally
demonstrating that cats cause a decline in prey species due to other factors [22].

The interaction between humans and cats has been ongoing for over 12,000 years,
benefitting both species, which makes it challenging to evaluate the overall impact of cat
predation on commensal species such as rats, mice, or rabbits in terms of evolutionary
ecology [16]. As a result, it would be more fitting to describe the relationship between
cats, humans, and biodiversity as complex and fluctuating rather than simply negative [21].
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While cats may pose a genuine threat to certain species in some regions, it is essential
to examine each case individually based on the natural environment rather than making
sweeping generalizations.

2.2. Public Health Effects: Reality vs. Perception

Free-roaming cats are often seen as a public health risk due to their potential to transmit
zoonotic diseases. However, research shows that the prevalence of these diseases varies
depending on location and population. To accurately assess public health risks, it is crucial
to consult official sources and consider the context. As veterinarians, we are fully competent
in dealing with zoonoses and should refer to official sources for information on diseases
cats can transmit. Below is a concise overview of the main zoonotic diseases identified in
European countries and their relationship with cats, with special focus on Spain.

Hookworm disease causes iron deficiency and is mostly found in developing coun-
tries [22,23], with few official reports of the disease in Europe [23,24]. The risk of zoonotic
transmission of hookworm disease from cats to humans in Europe is low [25,26], and
most cases in Europe are specific to humans associated with immigrant populations from
countries with poor living conditions [27].

Ascariasis is a global intestinal parasitic disease which is mainly found in tropical and
subtropical areas with poor sanitation, with Ascaris lumbricoides being the primary cause
in humans. Zoonotic cases are rare [28]. Dogs and cats can potentially cause intestinal
disease in humans, but all reported cases have been related to poor sanitary conditions in
developing countries or in immigrants from them. Spain’s official figures do not record
any recent cases of this disease, and the sporadic cases reported in Europe have been in
newly arrived, irregular immigrants, mainly from Africa. Toxocara cati is the primary cause
of ascariasis in cats. While occasional cases involving cats have been reported worldwide,
they have typically been associated with extremely poor sanitary conditions [24].

Bartonellosis, also known as “cat scratch disease”, is caused by the bacteria Bartonella
henselae, primarily transmitted through cats or fleas that live on them [29]. While no
official incidence data are available in Europe, as it is not considered a notifiable disease,
studies have shown that cats have a seroprevalence rate of approximately 27% for the
disease [30]. The incidence rate in humans is 0.07 cases per 100,000 inhabitants in Spain,
with approximately 30–35 cases annually in the country [31]. The disease is believed to
have a low incidence rate and is not considered a major public health concern in developed
countries, as reported cases are usually mild and can be managed with basic medical care
at home. Severe cases that require medical intervention are rare [31].

Cryptosporidiosis is a parasitic disease that is mandatory to report, and official data
show that European countries reported approximately 14,000 confirmed cases in 2017, with
a rate of 4.4 confirmed cases per 100,000 population [32]. The main route of transmission
is from human to human, with a concentration of cases in children aged 1 to 5 years
who are infected through recreational waters such as community swimming pools [32,33].
Zoonotic cryptosporidiosis is mostly associated with infections by Cryptosporidium parvum
in juvenile cattle [33]. Cats or dogs do not play a relevant or particularly concerning role in
the transmission of this disease in the context of the EU [34].

Dermatophytosis (ringworm) is a skin condition caused by Microsporum spp. and
Trichophyton spp. fungi. Microsporum canis is the most common dermatophyte causing the
condition [35]. Cats are infrequent carriers [36], but they may play a role in the transmission
of ringworm to humans, especially in close-contact situations. There is a potential risk of
dermatophytosis from handling kittens, especially for immunocompromised individuals,
and taking measures to avoid exposure is recommended [35,37]. However, the most
frequent form of transmission of ringworm in humans is from human to human. It should
also be noted that, currently, this disease mainly occurs in developing countries, with
sporadic occurrences in Europe [19,35].

Giardiasis is a diarrheal disease caused by Giardia intestinalis, transmitted through the
feces of humans and animals. It is notifiable, and, in 2019, the EU reported 18,004 confirmed
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cases, with the majority occurring in children aged 1 to 4 years at a rate of 5.2 cases per
100,000 population [38]. Cases occur mainly in the form of outbreaks related to contami-
nated water and poor handling of food [23,24]. Zoonotic giardiasis is mostly linked to a
limited number of animal species, including nonhuman primates, equines, rabbits, guinea
pigs, chinchillas, and beavers, either through contact or environmental contamination. Cats
are not considered significant contributors to the transmission of this disease [39].

Dipylidiasis is a parasitic disease caused by Dipylidium caninum and transmitted
through fleas. It is commonly found in dogs and cats but rare in humans in developed
countries and of little public health concern [40]. Transmission to humans from pets is
unlikely as it implies direct ingestion of fleas infected with parasite larvae [40]. External
parasite control is easier in cats living in semi-organized groups or households than in
those without human surveillance.

Rabies is a viral disease that affects the central nervous system, transmitted by the saliva
of infected animals, particularly unvaccinated dogs. Although it has been eradicated in
some countries, it remains a concern in many parts of the world. The preventive measures
include vaccinating pets and avoiding contact with wild animals [41]. The disease is
caused by up to sixteen Lyssavirus viruses, primarily found in bats, and results in about
60,000 global deaths annually [42]. Cats have a limited role in the transmission of rabies in
developed countries given the high vaccination rates of domestic animals, including cats.
However, community cats may be at risk of contracting the disease if they come into contact
with infected animals and are not vaccinated. Hence, it is crucial to implement community
cat management programs in developed countries that include rabies vaccination for these
animals [43,44].

Finally, toxoplasmosis is the most well-known zoonosis associated with cats. Toxo-
plasmosis is a highly successful parasitic infection, with at least one third of the world’s
population estimated to be infected. As veterinarians, we have a responsibility to ed-
ucate on the disease and its potential risks to humans, especially to pregnant women.
Unfortunately, due to a lack of understanding of the actual risks involved, many cats are
abandoned out of fear of contracting the disease [45,46]. Toxoplasmosis transmission is
wrongly attributed to cats, as they are the only definitive host of the Toxoplasma gondii
parasite. While infected cats can shed oocysts in their feces for a few weeks, subsequent
shedding does not occur. Nevertheless, the cat’s role in transmitting the disease to humans
is minor. The fear of cats transmitting toxoplasmosis to humans is unjustified, as it requires
the handling of feces with bare hands and bringing them to the mouth for infection to occur.
The risk of direct transmission is negligible except in poor hygienic conditions. Reviews
on the disease show that assuming cat contact as the origin of infection is erroneous. A
European study showed that pregnant women have virtually no risk of toxoplasmosis from
contact with cats, with greater risks from eating undercooked meat, contact with soil, and
traveling outside certain regions [47]. In addition to the potential risk for pregnant women,
several studies have gained widespread attention for suggesting that toxoplasmosis may
cause severe neurocognitive or psychiatric disorders in humans, including but not limited
to schizophrenia, suicide attempts, personality changes, and learning difficulties [48]. A
2016 study on a birth cohort of 1000 individuals found no evidence supporting the theory
linking toxoplasmosis to an increased risk of psychiatric disorder, poor impulse control,
personality aberrations, or neurocognitive impairment. Although the authors did not
investigate cats’ influence, they mentioned a popular opinion piece called “Your cat is
driving you crazy!” and suggested that the theory may have originated from researchers’
desire to find external explanations for the lack of biological causes that explain common
mental disorders and processes [49]. In any case, the only notifiable form of the disease is
congenital toxoplasmosis. In the EU, 176 cases of congenital toxoplasmosis were confirmed
in 2019, with France accounting for 76% of cases due to its active screening of pregnant
women. The notification rate for congenital toxoplasmosis in the EU was 5.1 cases per
100,000 live births [50]. However, France’s screening highlights the importance of early
detection. Varying levels of surveillance and screening in other countries may lead to
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underreporting, posing a public health risk if left untreated. Although relatively rare, un-
treated toxoplasmosis can cause long-term complications, stressing the need for prevention
and early intervention.

3. Why Lethal Control of Free-Roaming Cat Populations Is Ineffective

Numerous scientific studies have demonstrated that the trap-and-kill method is an
ineffective approach for reducing cat populations permanently. While trapping and killing
cats may be effective in certain scenarios, such as on small, uninhabited islands, they
require high levels of effort, consistent implementation over time, and can be prohibitively
expensive. Additionally, such methods are often illegal and inhumane, and therefore are
not a viable or sustainable solution for reducing cat populations in densely populated areas.
This is due to the “vacuum effect”, a natural phenomenon that occurs when removing cats
from an area only leads to an influx of new cats from nearby regions that move in to access
the same resources that attracted the original population [14,51–53]. The population in
an area where cats have been removed will eventually recover and return to its original
size or even increase [54]. There are various possible explanations for this phenomenon.
One is that culling operations may target dominant individuals, leading to better resource
access for the remaining cats and increased survival rates for juveniles. This compensatory
response has been observed in several species after low-level culls [54]. Another possible
explanation is that, according to one perspective, cat populations exhibit a hierarchical
structure in which dominant cats, usually males, may temporarily exclude subordinate cats
from specific areas. This dynamic could potentially result in subordinate cats having wider
ranges compared to dominant cats [6,55,56]. In lethal control programs, dominant cats are
often targeted first, leaving the “floating” individuals to quickly occupy the empty habitat
and contribute to the rapid increase in cat numbers [54]. However, according to some
authors, the notion that cat trapping is related to group hierarchy is unfounded. Instead,
they propose that trapping programs tend to target cats that are most easily caught, such as
those that are hungry, familiar with humans, curious, or for other reasons. Whatever the
case, recolonization of areas can occur less than 2 days after poisoned cat and fox baits are
placed [57].

Eighty-three successful eradication campaigns of cats have been carried out on islets
and islands, but only six of them have been on islands of more than 2000 hectares, all of them
uninhabited or sparsely populated. The most referenced case is that of Marion Island, South
Africa, where eradication was completed after 20 years of using different lethal methods,
such as hunting, trapping, and, finally, introducing feline panleukopenia [58]. However,
this approach is not feasible in inhabited areas due to the vacuum effect and the risks of
spreading pathogens [59]. Based on the average reported effort of 543 ± 341 person-days
per 1000 ha of island over a period of 5.2 ± 1.6 years required for complete eradication
of cats and validation of the operation’s success [60], the cost of a complete eradication
program for cats from an average European island of 1500 sq km could be estimated to
exceed EUR 120 million. However, this estimation assumes that the island is uninhabited,
whereas the EU has around 2400 inhabited islands. Moreover, this estimate does not
consider the significant impact of human intervention on the islands’ ecosystem or the
potential social resistance that such a program could face.

In addition, another issue with the removal of cats can be lack of predation by other
introduced species. An excellent example of this can be found in the study of Bergstrom
et al., where it was reported that free-roaming cats had top-down control over the rabbit
population on Macquarie Island, and their removal caused a significant increase in rabbit
numbers. Although the reduction of the rabbit-control agent Myxomavirus was suggested
as a factor, further analysis showed that the presence or absence of cats was the main driver
of rabbit population size. The study confirms the importance of top-down control by cats
and emphasizes the need for careful scrutiny in situations with multiple invasive species
both before and after management interventions [16].
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Advocates of cat control often oppose lethal methods due to potential social resis-
tance and, instead, favor non-lethal trapping and removal programs that may include
adoption [8]. While adoption is a valuable approach in certain areas and circumstances,
large-scale adoption programs are not feasible due to the vast number of cats born annually
in comparison to the limited number of available homes. Consequently, more than 80% of
cats are sacrificed to create space in shelters. Additionally, many free-living cats are too
unsocial to be adoptable [9], leading to high return and abandonment rates. Moreover,
the vacuum effect still takes place even with non-lethal removal methods, rendering these
alternative programs ineffective [9,61,62]. Furthermore, although sanctuaries are frequently
suggested as a solution, they should be viewed as a supplementary option, as they often
make only a minimal contribution to addressing the problem. Well-run sanctuaries have a
limited capacity to take in new cats due to the long lifespan of well-cared-for cats causing
them to quickly fill up. TNR programs seek to sterilize cats and then return them to their
original location, where they are typically identifiable by ear-tipping. Exceptions may
include cases where the cat is adoptable or certain circumstances prevent the cat’s return.
For instance, cats that have been shown to specialize in preying on wildlife and pose a
real conservation threat, or those with medical conditions requiring special care, may not
be suitable for return. Other cats, such as cats that cannot be traced back to a safe return
location, such as those found in car engines or other unknown locations, may also require
sanctuary care. Therefore, well-run sanctuaries should reserve their limited capacity for
cats with special circumstances that prevent their safe return, including those with high
predatory behavior, chronic medical conditions, or unknown origins.

It should be noted that, apart from the inefficacy of lethal control methods, eradication
methods such as culling or mass removal may also cause harm to owned cats. This is
particularly true in rural areas where cats are permitted to roam freely to control pests.
Based on research conducted in an Indigenous community in Australia, where up to 40%
of cats euthanized during lethal control programs had owners, causing distress, anger,
and social conflicts among them [63], it is possible that a similar phenomenon could occur
in other regions where cats are kept on a semi-ownership basis, such as rural areas of
the Canary Islands, Balearic Islands, and mainland Spain, according to the authors’ local
experience.

To establish effective control programs for free-roaming cat populations, environmen-
tal safety, economic cost, and long-term sustainability should be carefully considered. It
is crucial to acknowledge the vast number of cats that exist and plan for sustained efforts
rather than sporadic ones. Furthermore, control programs should also consider the growing
public affection for cats and the rising sensitivity towards animal welfare in society [64].

4. The Importance of Proper Implementation of Neutering as an Effective Solution for
Cat Control

Sterilizing a free-roaming cat can enhance its quality of life and deter the birth of
numerous kittens, which appears to be a reasonable method for minimizing the overall
population of cats. Nonetheless, the efficacy of sterilization in reducing the feline population
is a complex process reliant on the biological characteristics of free-roaming cat populations.
While some sterilization initiatives have been criticized for failing to significantly impact
population size, there is a growing recognition that managing a population differs from
managing an individual. Populations have distinct traits and dynamics that cannot be
predicted solely from an understanding of individual organisms. Attaining population-
level objectives necessitates incorporating fundamental aspects of population biology into
trap–neuter–return programs. Veterinarians, armed with their technical expertise and
scientific method knowledge, can play a crucial role in designing these programs, not only
at the clinical level but also in administrative and planning capacities [14,51,65].
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4.1. Factors Influencing the Effectiveness of the Trap–Neuter–Return Method for Managing
Free-Roaming Cat Populations

In a review conducted in 2020, 66 TNR intervention programs were evaluated, and it
was found that the most effective approach is to supplement TNR programs with trapping
and removal programs. However, the removal should be limited to cats that can be adopted
or are severely ill, unrecoverable, or carrying serious infectious diseases, while the rest of
the cats should be returned to the location they came from [9]. The review also highlighted
the significance of the long-term maintenance of TNR programs for optimal results [63].
Programs that combined TNR and removal, and were maintained for at least 9 years,
achieved population reductions of 54% to 100% [53,66–68]. The 12-year controlled field
experiment in Tel Aviv, Israel, is one of the most comprehensive studies on the effectiveness
of TNR in managing cat populations in an urban area. The study found that TNR must be
performed continuously and at high intensity to enable population reduction. To enhance
management effectiveness and mitigate compensatory effects, the study recommends
evaluating an integrated strategy that combines TNR with complementary methods such
as regulating vital resources (e.g., feeding and shelter points), euthanasia of severely ill
cats, and adoption [69]. These studies show that the long-term reduction in the number of
free-roamingi cats is feasible with a well-implemented TNR method.

While neutering and good health programs may increase cats’ lifespans, it can take
some time for populations to naturally decline, leading to frustration for public managers
who expect immediate results [70]. Therefore, it is essential to have a technical direction of
the program that can set expectations and forecast the expected results over time. Further-
more, adoption programs for sociable cats, when feasible, can significantly accelerate the
process [69].

The notion that established groups of cats effectively defend their territory and pre-
vent the immigration of new cats has been challenged by recent studies. While intact male
cats typically exhibit a loose hierarchical structure with the dominant (usually largest) cat
followed by subordinate cats, neutered cats have been found to display reduced territorial
aggressiveness and increased acceptance of new arrivals [71]. Hence, there are proponents
of sterilization programs that do not involve gonadectomy, who suggest performing only
vasectomy or hysterectomy, as it has been found to be highly effective [72]. However,
neutering without removing the gonads has the drawback of not preventing cats’ sexual
nuisance behavior in neighborhoods, and the surgical technique is more complex. Nev-
ertheless, McCarthy and colleagues (2013) suggested that any veterinarian with minimal
training can effectively perform the procedure [72]. Integrating non-spay sterilization with
traditional TNR and adoption of friendly cats could be a viable approach for managing
groups of cats located further from residential areas. In addition, studies have explored
the use of temporary sterility through hormonal implants. Therefore, comprehensive plan-
ning of cat population control programs is necessary, considering these groups of cats as
interconnected entities and spanning large geographic areas [14].

The effectiveness of population control programs for free-roaming cats is contingent
not only on implementing measures for these cats but also on preventing abandonment [63].
It is surprising to note that established groups of well-fed and healthy cats can inadvertently
promote cat abandonment. This is because some owners may release their unwanted cats
into these established groups of community cats rather than surrender them to high-kill
animal shelters [64,68]. It is vital to educate the public about proper pet care, including
measures such as mandatory identification of cats and early and increased sterilization,
along with policies that aim not to euthanize solely for space or convenience. Additionally,
adequate funding should be provided to support these initiatives [68,73]. Such measures
can help to reduce abandonment rates and improve the effectiveness of population control
programs in a comprehensive planning approach.
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4.2. Is the TNR Method Humane?

Critics of the TNR method argue that the “R” in TNR stands for re-abandonment,
suggesting that capturing and releasing free-roaming cats is cruel [74]. However, this
interpretation is incorrect, and it reflects a misunderstanding of the TNR methodology
and the nature of free-roaming cats. TNR aims to capture cats that are already adapted
to their habitat and sterilize them to control the population. These cats are not socialized
and do not come from a home. Therefore, the “R” in TNR stands for return, not release or
re-abandonment, because these cats are returned to the location they came from, where
they have already been living. Since cats are highly territorial animals, relocating them can
create more problems than it solves [75]. Relocation should only be considered in extreme
cases, such as when cats pose significant conservation problems in natural areas. In such
cases, relocation should be planned and supervised by specialists [10].

Another reason why TNR programs should not be considered as inhumane is that
they can improve the quality of life of community cats. Stella et al. (2013) found that
TNR programs can reduce stress related to mating and fighting [75]. Additionally, during
sterilization interventions, cats are often vaccinated and dewormed, and groups of cats
with caretakers usually receive lifelong care [10].

While it is difficult to provide the same level of welfare to community cats as to pet cats,
indicators suggest that the welfare of cats in TNR programs is acceptable. Sterilization helps
to avoid high early mortality rates of kittens, which is an important welfare indicator [76].
Moreover, euthanasia rates due to serious diseases are usually very low in community cats
(less than 1%), and their body condition is generally good. Although they may be thin, they
are not emaciated [77,78]. Sterilization can increase nutrient assimilation and fat deposition,
partly due to increased food availability in cared-for groups of cats and reduced physical
activity [79].

5. Position of Spanish Veterinarians on Cat Population Control:
A Comprehensive Overview

As veterinary professionals, we are acutely aware of the pressing need to tackle the
issue of shelter sacrifice, which still stands as the primary cause of death for cats [80]. The
staggering population of free-roaming cats is far beyond the capacities of adoption, which
emphasizes the urgency of the situation. While veterinarians have traditionally accepted
the sacrifice of healthy individuals as a regrettable but essential reality, it is incumbent upon
us, in the 21st century, to spearhead the changes in animal welfare that society demands. As
veterinarians, we concur with other stakeholders that concrete steps must be taken to curb
the population of free-roaming cats. However, there is a divergence of opinions concerning
the most effective approach to achieve this goal. Simply addressing the consequences of
the problem, such as removing cats from the environment, is not a sustainable solution. We
must seek to implement solutions that address the root cause of the issue in a sustainable
manner, even if they may take longer to implement. This is consistent with our scientific
training, code of ethics, and professional responsibility [10].

Thanks to the efforts of veterinarians over the last 20–25 years, many countries, includ-
ing Spain (where the estimated 2019 castration rate for cats was 74%, despite the lack of
official data), have stabilized the populations of registered pet cats through sterilization of
males and females [81,82]. However, the focus must also be on free-roaming cats as their
sterilization rates remain low, leading to high rates of reproduction and replacement [10,69].

The veterinary profession widely supports TNR (or spaying without neutering) as
the sole acceptable method to control the free-roaming cat population, as demonstrated by
the support of various organizations such as the American Veterinary Medical Association
(AVMA), the Association for Veterinary Epidemiology and Preventive Medicine (AVEPM),
the American Association of Feline Practitioners (AAFP), and the Spanish association of
small animal veterinary specialists (AVEPA), among others [10,83,84]. Numerous studies
have proven its effectiveness and adherence to minimum animal welfare standards, making
it the only science-based solution. Although other sterilization methods are being studied,
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they lack consensual support from the entire veterinary community. Feeding unsterilized
community cats without veterinary care perpetuates overpopulation and its consequences,
which is unacceptable [10].

Lethal control is strongly opposed, and euthanasia is only recommended in extreme
cases when individual health reasons justify it, and always under medical prescription [10].
Although lethal control has been employed in certain limited scenarios, such as on small
and uninhabited islands, it is generally not viewed as an effective or humane approach for
managing cat populations across larger areas, according to most veterinarians.

Collaboration between veterinary collegiate organizations and public administrations
is essential in promoting the implementation of TNR programs. In certain instances, TNR
programs are even incorporated into the curricula of veterinary schools, allowing students
to practice their surgical skills while providing subsidized services to the community. In
addition, some veterinarians provide free advice and assistance to animal welfare organiza-
tions’ volunteers in order to facilitate access to sterilization and care for community cats.

Veterinarians must also educate the public about proper pet care, as well as raise
social awareness regarding the importance of sterilizing all cats (including pet cats) and the
consequences of abandonment. Ultimately, as professionals, we have a responsibility to
our code of ethics, our profession, and society to ensure that public administrations apply
measures that respect animal welfare.

6. Protecting Community Cats: Spain’s Groundbreaking Law for Sustainable and
Ethical Management

After years of a debate that has proven to be futile, the management model outlined
in this article is increasingly supported as the only truly sustainable and viable long-term
solution, as well as being ethical. Even municipal regulations and state laws require
the management of community cat populations through reproductive control techniques.
The most recent example is the approval in Spain of the law 7/2023 for the protection of
animal rights and welfare [85]. This advanced law includes several provisions to ensure
animal welfare, including those related to sterilization, vaccination, and identification
of community and pet cats. Despite high sterilization rates for pet cats, many still have
accidental litters before being sterilized. As a result, the law mandates that all pet cats
be sterilized before reaching 6 months of age. The goal is to progressively reduce their
population while maintaining their protection as companion animals.

To accomplish this goal for community cats, it is mandatory that all cats be surgically
sterilized and identified through microchip registration under the ownership of the com-
petent local administration. It also establishes the functions of the local administration in
relation to community cats. These include the management of community cats through
management programs that include, at a minimum, aspects such as the promotion of citizen
collaboration in caring for community cats, collaboration with animal protection entities
duly registered in the Registry of Animal Protection Entities for the implementation and
development of programs, health care for community cats that require it, establishment of
action protocols for groups of cats in private locations, training and information campaigns
for the population, and population control plans for community cats. The various au-
tonomous governments of the country are required to generate framework protocols with
the minimum procedures and requirements to serve as a reference for the implementation
of feline management programs in municipal terms. These protocols should include aspects
such as mapping and census of the cats in the municipal area, sterilization and identification
programs, health programs, and protocols for managing neighborhood conflicts, among
other things. Likewise, lines of subsidy have been established in favor of local entities for
the fulfillment of their obligations regarding community cats.

In summary, the law seeks to guarantee the welfare of community cats through their
population control, identification, and sterilization and the implementation of feline man-
agement programs by local entities with the support of autonomous communities. Mea-
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sures have been established to guarantee citizen collaboration, health care for community
cats, and management of possible neighborhood conflicts.

7. Conclusions

The article discusses the impact of free-roaming cats on biodiversity and public health
in Europe, with a focus on Spain. Spanish veterinarians advocate for TNR programs
to control the free-roaming cat population, emphasizing responsible pet ownership and
sterilization to address the issue of shelter sacrifice and reduce free-roaming cat populations.
Despite being called various names, these cats are biologically no different from pet cats.
Extreme measures such as culling, poisoning, or shooting are often illegal and inhumane.
To assess their true impact on ecosystems, a thorough study is necessary. To control cat
density, efforts should target urban and peri-urban areas. Although cats can transmit
zoonotic diseases to humans, the risk is generally low in developed countries.

The trap-and-kill method has been deemed ineffective and unsustainable. Instead,
successful cat control programs should focus on non-lethal methods such as spay/neuter-
and-return programs, adoption, and sanctuaries for special cases. TNR programs combined
with trapping and removal activities are the most effective approach to controlling the
population. The veterinary community recognizes TNR as the most humane and effec-
tive method of controlling the free-roaming cat population. While sterilization may not
necessarily prevent abandonment, it is an important measure to reduce the number of
free-roaming cats and prevent them from contributing to the overpopulation problem.
Additionally, sterilization can decrease certain obnoxious behaviors, such as urine spraying,
that may contribute to abandonment.
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3. Voslářová, E.; Passantino, A. Stray Dog and Cat Laws and Enforcement in Czech Republic and in Italy. Ann. Ist. Super. Sanita

2012, 48, 97–104. [CrossRef] [PubMed]
4. Hand, A. Estimating Feral Cat Densities Using Distance Sampling in an Urban Environment. Ecol. Evol. 2019, 9, 2699–2705.

[CrossRef]
5. Medina, F.M.; Nogales, M. A Review on the Impacts of Feral Cats (Felis silvestris catus) in the Canary Islands: Implications for the

Conservation of Its Endangered Fauna. Biodivers. Conserv. 2009, 18, 829–846. [CrossRef]
6. Slater, M.R.; Shain, S. Feral Cats: An Overview; Salem, D.J., Rowan, A.N., Eds.; Humane Society Press: Washington, DC, USA, 2005;

pp. 43–53.
7. Riley, S. The Changing Legal Status of Cats in Australia: From Friend of the Settlers, to Enemy of the Rabbit, and Now a Threat to

Biodiversity and Biosecurity Risk. Front. Vet. Sci. 2019, 5, 342. [CrossRef]
8. Carrete, M.; Clavero, M.; Arrondo, E.; Traveset, A.; Bernardo-Madrid, R.; Vilà, M.; Blas, J.; Nogales, M.; Delibes, M.; García-

Rodríguez, A.; et al. Emerging Laws Must Not Protect Stray Cats and Their Impacts. Conserv. Sci. Pract. 2022, 4, e12706.
[CrossRef]

https://europeanpetfood.org/about/statistics/
https://www.fundacion-affinity.org/observatorio/infografia-el-nunca-lo-haria-abandono-adopcion-perros-gatos-espana-2021
https://www.fundacion-affinity.org/observatorio/infografia-el-nunca-lo-haria-abandono-adopcion-perros-gatos-espana-2021
https://doi.org/10.4415/ANN_12_01_16
https://www.ncbi.nlm.nih.gov/pubmed/22456023
https://doi.org/10.1002/ece3.4938
https://doi.org/10.1007/s10531-008-9503-4
https://doi.org/10.3389/fvets.2018.00342
https://doi.org/10.1111/csp2.12706


Animals 2023, 13, 1586 12 of 14

9. Robertson, S.A. A Review of Feral Cat Control. J. Feline Med. Surg. 2008, 10, 366–375. [CrossRef]
10. GEMFE-AVEPA. Posicionamiento GEMFE-AVEPA Sobre Las Colonias Felinas Urbanas. Available online: https://avepa.org/

pdf/GRUPOSTRABAJO/POSICIONAMIENTO_Colonias_Felinas.pdf (accessed on 7 May 2023).
11. Loss, S.R.; Will, T.; Marra, P.P. The Impact of Free-Ranging Domestic Cats on Wildlife of the United States. Nat. Commun. 2013,

4, 1396. [CrossRef]
12. Hunter, P. The Human Impact on Biological Diversity. How Species Adapt to Urban Challenges Sheds Light on Evolution and

Provides Clues about Conservation. EMBO Rep. 2007, 8, 316–318. [CrossRef]
13. Lawler, J.J.; Aukema, J.E.; Grant, J.B.; Halpern, B.S.; Kareiva, P.; Nelson, C.R.; Ohleth, K.; Olden, J.D.; Schlaepfer, M.A.; Silliman,

B.R.; et al. Conservation Science: A 20-Year Report Card. Front. Ecol. Environ. 2006, 4, 473–480. [CrossRef]
14. Boone, J.D. Better Trap–Neuter–Return for Free-Roaming Cats: Using Models and Monitoring to Improve Population Management.

J. Feline Med. Surg. 2015, 17, 800–807. [CrossRef]
15. Plantinga, E.A.; Bosch, G.; Hendriks, W.H. Estimation of the Dietary Nutrient Profile of Free-Roaming Feral Cats: Possible

Implications for Nutrition of Domestic Cats. Br. J. Nutr. 2011, 106, S35–S48. [CrossRef] [PubMed]
16. Bergstrom, D.M.; Lucieer, A.; Kiefer, K.; Wasley, J.; Belbin, L.; Pedersen, T.K.; Chown, S.L. Management Implications of the

Macquarie Island Trophic Cascade Revisited: A Reply to Dowding et al. (2009). J. Appl. Ecol. 2009, 46, 1133–1136. [CrossRef]
17. 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]
18. Doherty, T.S.; Bengsen, A.J.; Davis, R.A. A Critical Review of Habitat Use by Feral Cats and Key Directions for Future Research

and Management. Wildl. Res. 2015, 41, 435–446. [CrossRef]
19. Crowley, S.L.; Cecchetti, M.; McDonald, R.A. Hunting Behaviour in Domestic Cats: An Exploratory Study of Risk and Responsi-

bility among Cat Owners. People Nat. 2019, 1, 18–30. [CrossRef]
20. Hernandez, S.M.; Loyd, K.A.T.; Newton, A.N.; Carswell, B.L.; Abernathy, K.J. The Use of Point-of-View Cameras (Kittycams) to

Quantify Predation by Colony Cats (Felis catus) on Wildlife. Wildl. Res. 2018, 45, 357–365. [CrossRef]
21. Hulme-Beaman, A.; Dobney, K.; Cucchi, T.; Searle, J.B. An Ecological and Evolutionary Framework for Commensalism in

Anthropogenic Environments. Trends Ecol. Evol. 2016, 31, 633–645. [CrossRef]
22. IUCN. Global Invasive Species Database. Felis Catus. Available online: http://www.iucngisd.org/gisd/species.php?sc=24

(accessed on 9 April 2023).
23. EFSA; ECDC. The European Union One Health 2021 Zoonoses Report. EFSA J. 2022, 20, 1–272.
24. MICINN. Resultados de La Vigilancia Epidemiológica de Las Enfermedades Transmisibles. Informe Anual. Años 2017–2018.

Available online: https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/
Documents/INFORMES/INFORMES%20RENAVE/RENAVE_Informe_anual__2017-2018.pdf (accessed on 7 May 2023).

25. Taetzsch, S.J.; Bertke, A.S.; Gruszynski, K.R. Zoonotic Disease Transmission. Associated with Feral Cats in a Metropolitan Area: A
Geospatial Analysis. Zoonoses Public Health 2018, 65, 412–419. [CrossRef]

26. Symeonidou, I.; Gelasakis, A.I.; Arsenopoulos, K.; Angelou, A.; Beugnet, F.; Papadopoulos, E. Feline Gastrointestinal Parasitism
in Greece: Emergent Zoonotic Species and Associated Risk Factors. Parasit Vectors 2018, 11, 1–13. [CrossRef]

27. Iborra, M.A.; Carrillero, B.; Segovia, M. Anquilostomiasis: Una Causa Para Considerar En Anemias Ferropénicas de Pacientes
Procedentes de Zonas Endémicas. Enferm. Infecc. Microbiol. Clin. 2018, 27, 425–434. [CrossRef] [PubMed]

28. Ma, G.; Holland, C.V.; Wang, T.; Hofmann, A.; Fan, C.K.; Maizels, R.M.; Hotez, P.J.; Gasser, R.B. Human Toxocariasis. Lancet Infect.
Dis. 2018, 18, e14–e24. [CrossRef]

29. Álvarez-Fernández, A.; Breitschwerdt, E.B.; Solano-Gallego, L. Bartonella Infections in Cats and Dogs Including Zoonotic Aspects.
Parasit Vectors 2018, 11, 1–21. [CrossRef] [PubMed]

30. Valtierra, M.A.; Valencia, C.S.; Negro, H.F.; Galarza, A.U.; Somarriba, B.F.; Kassab, N.H. Epidemiología Molecular de Bartonella
Henselae En Gatos Callejeros y de Albergue En Zaragoza, España. Rev. Esp. Salud Publica 2016, 90, e40010.

31. Badiaga, S.; Brouqui, P. Human Louse-Transmitted Infectious Diseases. Clin. Microbiol. Infect. 2012, 18, 332–337. [CrossRef]
32. ECDC European Centre for Disease Prevention and Control. Cryptosporidiosis. In Annual Epidemiological Report for 2017; ECDC:

Stockholm, Sweden, 2019; pp. 1–6.
33. Cacciò, S.M.; Chalmers, R.M. Human Cryptosporidiosis in Europe. Clin. Microbiol. Infect. 2016, 22, 471–480. [CrossRef]
34. Lucio-Forster, A.; Griffiths, J.K.; Cama, V.A.; Xiao, L.; Bowman, D.D. Minimal Zoonotic Risk of Cryptosporidiosis from Pet Dogs

and Cats. Trends Parasitol. 2010, 26, 174–179. [CrossRef]
35. Ginter-Hanselmayer, G.; Weger, W.; Ilkit, M.; Smolle, J. Epidemiology of Tinea Capitis in Europe: Current State and Changing

Patterns. Mycoses 2007, 50, 6–13. [CrossRef]
36. Yamada, S.; Anzawa, K.; Mochizuki, T. An Epidemiological Study of Feline and Canine Dermatophytoses in Japan. Med. Mycol. J.

2019, 60, 39–44. [CrossRef]
37. Cafarchia, C.; Romito, D.; Sasanelli, M.; Lia, R.; Capelli, G.; Otranto, D. The Epidemiology of Canine and Feline Dermatophytoses

in Southern Italy. Mycoses 2004, 47, 508–513. [CrossRef]
38. ECDC European Centre for Disease Prevention and Control. Giardiasis (Lambliasis). In Annual Epidemiological Report for 2019;

ECDC: Stockholm, Sweden, 2022; pp. 1–7.
39. Cai, W.; Ryan, U.; Xiao, L.; Feng, Y. Zoonotic Giardiasis: An Update. Parasitol. Res. 2021, 120, 4199–4218. [CrossRef] [PubMed]

https://doi.org/10.1016/j.jfms.2007.08.003
https://avepa.org/pdf/GRUPOSTRABAJO/POSICIONAMIENTO_Colonias_Felinas.pdf
https://avepa.org/pdf/GRUPOSTRABAJO/POSICIONAMIENTO_Colonias_Felinas.pdf
https://doi.org/10.1038/ncomms2380
https://doi.org/10.1038/sj.embor.7400951
https://doi.org/10.1890/1540-9295(2006)4[473:CSAYRC]2.0.CO;2
https://doi.org/10.1177/1098612X15594995
https://doi.org/10.1017/S0007114511002285
https://www.ncbi.nlm.nih.gov/pubmed/22005434
https://doi.org/10.1111/j.1365-2664.2009.01708.x
https://doi.org/10.1073/pnas.1311439110
https://www.ncbi.nlm.nih.gov/pubmed/24344279
https://doi.org/10.1071/WR14159
https://doi.org/10.1002/pan3.6
https://doi.org/10.1071/WR17155
https://doi.org/10.1016/j.tree.2016.05.001
http://www.iucngisd.org/gisd/species.php?sc=24
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/INFORMES%20RENAVE/RENAVE_Informe_anual__2017-2018.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/INFORMES%20RENAVE/RENAVE_Informe_anual__2017-2018.pdf
https://doi.org/10.1111/zph.12449
https://doi.org/10.1186/s13071-018-2812-x
https://doi.org/10.1016/j.eimc.2008.06.012
https://www.ncbi.nlm.nih.gov/pubmed/19625111
https://doi.org/10.1016/S1473-3099(17)30331-6
https://doi.org/10.1186/s13071-018-3152-6
https://www.ncbi.nlm.nih.gov/pubmed/30514361
https://doi.org/10.1111/j.1469-0691.2012.03778.x
https://doi.org/10.1016/j.cmi.2016.04.021
https://doi.org/10.1016/j.pt.2010.01.004
https://doi.org/10.1111/j.1439-0507.2007.01424.x
https://doi.org/10.3314/mmj.19.001
https://doi.org/10.1111/j.1439-0507.2004.01055.x
https://doi.org/10.1007/s00436-021-07325-2
https://www.ncbi.nlm.nih.gov/pubmed/34623485


Animals 2023, 13, 1586 13 of 14

40. Rousseau, J.; Castro, A.; Novo, T.; Maia, C. Dipylidium Caninum in the Twenty-First Century: Epidemiological Studies and
Reported Cases in Companion Animals and Humans. Parasit Vectors 2022, 15, 131. [CrossRef] [PubMed]

41. WHO. Expert Consultation on Rabies, Third Report. Available online: https://apps.who.int/iris/handle/10665/272364 (accessed
on 7 May 2023).

42. Echevarria Mayo, J.E.; Mingo-Casas, P.; Sandonís, V.; Vázquez-Morón, S.; Berciano, J.M.; Juste, J.; Echevarría, J.E. Rabies in Spain.
A Peculiarity in Eurasia. Ann. Virol. Res. 2017, 3, 1030.

43. Roebling, A.D.; Johnson, D.; Blanton, J.D.; Levin, M.; Slate, D.; Fenwick, G.; Rupprecht, C.E. Rabies Prevention and Management
of Cats in the Context of Trap-Neuter-Vaccinate-Release Programmes. Zoonoses Public Health 2014, 61, 290–296. [CrossRef]

44. Novak, S.; Yakobson, B.; Sorek, S.; Morgan, L.; Tal, S.; Nivy, R.; King, R.; Jaebker, L.; Eckery, D.C.; Raz, T. Short Term Safety,
Immunogenicity, and Reproductive Effects of Combined Vaccination with Anti-GnRH (Gonacon) and Rabies Vaccines in Female
Feral Cats. Front. Vet. Sci. 2021, 8, 650291. [CrossRef]

45. GEMFE-AVEPA. Toxoplasmosis, Gatos y Embarazo. Available online: https://www.avepa.org/pdf/Posicionamiento_
Toxoplasmosis_GEMFE.pdf (accessed on 7 May 2023).

46. Saadatnia, G.; Golkar, M. A Review on Human Toxoplasmosis. Scand. J. Infect. Dis. 2012, 44, 805–814. [CrossRef] [PubMed]
47. Cook, A.J.C.; Gilbert, R.E.; Buffolano, W.; Zufferey, J.; Petersen, E.; Jenum, P.A.; Foulon, W.; Semprini, A.E.; Dunn, D.T. Sources of

Toxoplasma Infection in Pregnant Women: European Multicentre Case-Control Study. Br. Med. J. 2000, 321, 142–147. [CrossRef]
48. Halonen, S.K.; Weiss, L.M. Toxoplasmosis. In Handbook of Clinical Neurology; Elsevier: Amsterdam, The Netherlands, 2013; Volume

114, pp. 125–144. [CrossRef]
49. Sugden, K.; Moffitt, T.E.; Pinto, L.; Poulton, R.; Williams, B.S.; Caspi, A. Is Toxoplasma Gondii Infection Related to Brain and

Behavior Impairments in Humans? Evidence from a Population-Representative Birth Cohort. PLoS ONE 2016, 11, e0148435.
[CrossRef]

50. ECDC European Centre for Disease Prevention and Control. Congenital Toxoplasmosis. In Annual Epidemiological Report for 2019;
ECDC: Stockholm, Sweden, 2022; pp. 1–7.

51. Boone, J.D.; Miller, P.S.; Briggs, J.R.; Benka, V.A.W.; Lawler, D.F.; Slater, M.; Levy, J.K.; Zawistowski, S. A Long-Term Lens:
Cumulative Impacts of Free-Roaming Cat Management Strategy and Intensity on Preventable Cat Mortalities. Front. Vet. Sci.
2019, 6, 238. [CrossRef]

52. Miller, P.S.; Boone, J.D.; Briggs, J.R.; Lawler, D.F.; Levy, J.K.; Nutter, F.B.; Slater, M.; Zawistowski, S. Simulating Free-Roaming Cat
Population Management Options in Open Demographic Environments. PLoS ONE 2014, 9, e113553. [CrossRef]

53. Swarbrick, H.; Rand, J. Application of a Protocol Based on Trap-Neuter-Return (TNR) to Manage Unowned Urban Cats on an
Australian University Campus. Animals 2018, 8, 77. [CrossRef] [PubMed]

54. Lazenby, B.T.; Mooney, N.J.; Dickman, C.R. Effects of Low-Level Culling of Feral Cats in Open Populations: A Case Study from
the Forests of Southern Tasmania. Wildl. Res. 2014, 41, 407–420. [CrossRef]

55. Normand, C.; Urbanek, R.E.; Gillikin, M.N. Population Density and Annual and Seasonal Space Use by Feral Cats in an Exurban
Area. Urban Ecosyst. 2019, 22, 303–313. [CrossRef]

56. Bradshaw, J.W.S.; Horsfield, G.F.; Allen, J.A.; Robinson, I.H. Feral Cats: Their Role in the Population Dynamics of Felis catus. Appl.
Anim. Behav. Sci. 1999, 65, 273–283. [CrossRef]

57. Moseby, K.E.; Stott, J.; Crisp, H. Movement Patterns of Feral Predators in an Arid Environment–Implications for Control through
Poison Baiting. Wildl. Res. 2009, 36, 422–435. [CrossRef]

58. Bester, M.N.; Bloomer, J.P.; van Aarde, R.J.; Erasmus, B.H.; van Rensburg, P.J.J.; Skinner, J.D.; Howell, P.G.; Naude, T.W. A Review
of the Successful Eradication of Feral Cats from Sub-Antarctic Marion Island, Southern Indian Ocean. Afr. J. Wildl. Res. 2002, 32,
65–73.

59. Pike, B.L.; Saylors, K.E.; Fair, J.N.; Lebreton, M.; Tamoufe, U.; Djoko, C.F.; Rimoin, A.W.; Wolfe, N.D. The Origin and Prevention
of Pandemics. Clin. Infect. Dis. 2010, 50, 1636–1640. [CrossRef]

60. Parkes, J.; Fisher, P.; Robinson, S.; Aguirre-Muñoz, A. Eradication of Feral Cats from Large Islands: An Assessment of the Effort
Required for Success. N. Z. J. Ecol. 2014, 38, 307–314.

61. Wolf, P.J.; Schaffner, J.E. The Road to TNR: Examining Trap-Neuter-Return through the Lens of Our Evolving Ethics. Front. Vet.
Sci. 2019, 5, 341. [CrossRef]

62. Hughes, K.L.; Slater, M.R. Implementation of a Feral Cat Management Program on a University Campus. J. Appl. Anim. Welf. Sci.
2002, 5, 15–28. [CrossRef]

63. Kennedy, B.P.A.; Cumming, B.; Brown, W.Y. Global Strategies for Population Management of Domestic Cats (Felis catus): A
Systematic Review to Inform Best Practice Management for Remote Indigenous Communities in Australia. Animals 2020, 10, 663.
[CrossRef] [PubMed]

64. Rand, J.; Fisher, G.; Lamb, K.; Hayward, A. Public Opinions on Strategies for Managing Stray Cats and Predictors of Opposition
to Trap-Neuter and Return in Brisbane, Australia. Front. Vet. Sci. 2019, 5, 209. [CrossRef] [PubMed]

65. Longcore, T.; Rich, C.; Sullivan, L.M. Critical Assessment of Claims Regarding Management of Feral Cats by Trap-Neuter-Return.
Conserv. Biol. 2009, 23, 887–894. [CrossRef] [PubMed]

66. Spehar, D.D.; Wolf, P.J. A Case Study in Citizen Science: The Effectiveness of a Trap-Neuter-Return Program in a Chicago
Neighborhood. Animals 2018, 8, 14. [CrossRef]

https://doi.org/10.1186/s13071-022-05243-5
https://www.ncbi.nlm.nih.gov/pubmed/35534908
https://apps.who.int/iris/handle/10665/272364
https://doi.org/10.1111/zph.12070
https://doi.org/10.3389/fvets.2021.650291
https://www.avepa.org/pdf/Posicionamiento_Toxoplasmosis_GEMFE.pdf
https://www.avepa.org/pdf/Posicionamiento_Toxoplasmosis_GEMFE.pdf
https://doi.org/10.3109/00365548.2012.693197
https://www.ncbi.nlm.nih.gov/pubmed/22831461
https://doi.org/10.1136/bmj.321.7254.142
https://doi.org/10.1016/B978-0-444-53490-3.00008-X
https://doi.org/10.1371/journal.pone.0148435
https://doi.org/10.3389/fvets.2019.00238
https://doi.org/10.1371/journal.pone.0113553
https://doi.org/10.3390/ani8050077
https://www.ncbi.nlm.nih.gov/pubmed/29772788
https://doi.org/10.1071/WR14030
https://doi.org/10.1007/s11252-018-0812-4
https://doi.org/10.1016/S0168-1591(99)00086-6
https://doi.org/10.1071/WR08098
https://doi.org/10.1086/652860
https://doi.org/10.3389/fvets.2018.00341
https://doi.org/10.1207/S15327604JAWS0501_2
https://doi.org/10.3390/ani10040663
https://www.ncbi.nlm.nih.gov/pubmed/32290432
https://doi.org/10.3389/fvets.2018.00290
https://www.ncbi.nlm.nih.gov/pubmed/30834249
https://doi.org/10.1111/j.1523-1739.2009.01174.x
https://www.ncbi.nlm.nih.gov/pubmed/19245489
https://doi.org/10.3390/ani8010014


Animals 2023, 13, 1586 14 of 14

67. Spehar, D.D.; Wolf, P.J. An Examination of an Iconic Trap-Neuter-Return Program: The Newburyport, Massachusetts Case Study.
Animals 2017, 7, 81. [CrossRef]

68. Kreisler, R.E.; Cornell, H.N.; Levy, J.K. Decrease in Population and Increase in Welfare of Community Cats in a Twenty-Three
Year Trap-Neuter-Return Program in Key Largo, FL: The ORCAT Program. Front. Vet. Sci. 2019, 6, 7. [CrossRef]

69. Gunther, I.; Hawlena, H.; Azriel, L.; Gibor, D.; Berke, O.; Klement, E. Reduction of Free-Roaming Cat Population Requires High-
Intensity Neutering in Spatial Contiguity to Mitigate Compensatory Effects. Proc. Natl. Acad. Sci. USA 2022, 119, e2119000119.
[CrossRef]

70. Gunther, I.; Raz, T.; Klement, E. Association of Neutering with Health and Welfare of Urban Free-Roaming Cat Population in
Israel, during 2012–2014. Prev. Vet. Med. 2018, 157, 26–33. [CrossRef]

71. Cafazzo, S.; Bonanni, R.; Natoli, E. Neutering Effects on Social Behaviour of Urban Unowned Free-Roaming Domestic Cats.
Animals 2019, 9, 1105. [CrossRef]

72. McCarthy, R.J.; Levine, S.H.; Reed, J.M. Estimation of Effectiveness of Three Methods of Feral Cat Population Control by Use of a
Simulation Model. J. Am. Vet. Med. Assoc. 2013, 243, 502–511. [CrossRef]

73. Turner, P.; Berry, J.; MacDonald, S. Animal Shelters and Animal Welfare: Raising the Bar. Can. Vet. J. 2012, 53, 893–896. [PubMed]
74. Crawford, H.M.; Calver, M.C.; Fleming, P.A. A Case of Letting the Cat out of the Bag—Why Trap-Neuter-Return Is Not an Ethical

Solution for Stray Cat (Felis Catus) Management. Animals 2019, 9, 171. [CrossRef] [PubMed]
75. Stella, J.; Croney, C.; Buffington, T. Effects of Stressors on the Behavior and Physiology of Domestic Cats. Appl. Anim. Behav. Sci.

2013, 143, 157–163. [CrossRef] [PubMed]
76. Nutter, F.B.; Levine, J.F.; Stoskopf, M.K. Reproductive Capacity of Free-Roaming Domestic Cats and Kitten Survival Rate. J. Am.

Vet. Med. Assoc. 2004, 225, 1399–1402. [CrossRef]
77. Scott, K.C.; Levy, J.K.; Gorman, S.P.; Newell, S.M. Body Condition of Feral Cats and the Effect of Neutering. J. Appl. Anim. Welf.

Sci. 2002, 5, 203–213. [CrossRef]
78. Scott, K.C.; Levy, J.K.; Crawford, P.C. Characteristics of Free-Roaming Cats Evaluated in a Trap-Neuter-Return Program. J. Am.

Vet. Med. Assoc. 2002, 221, 1136–1138. [CrossRef]
79. Larsen, J.A. Risk of Obesity in the Neutered Cat. J. Feline Med. Surg. 2017, 19, 779–783. [CrossRef]
80. Levy, J.K.; Crawford, P.C. Humane Strategies for Controlling Feral Cat Populations. J. Am. Vet. Med. Assoc. 2004, 225, 1354–1360.

[CrossRef]
81. McKay, S.A.; Farnworth, M.J.; Waran, N.K. Current Attitudes toward, and Incidence of, Sterilization of Cats and Dogs by

Caregivers (Owners) in Auckland, New Zealand. J. Appl. Anim. Welf. Sci. 2009, 12, 331–344. [CrossRef]
82. Chu, K.; Anderson, W.M.; Rieser, M.Y. Population Characteristics and Neuter Status of Cats Living in Households in the United

States. J. Am. Vet. Med. Assoc. 2009, 234, 1023–1030. [CrossRef]
83. Richards, J.R. The 2004 American Association of Feline Practitioners Position Statement on Free-Roaming Abandoned and Feral

Cats. J. Feline Med. Surg. 2004, 6, 7–9. [CrossRef] [PubMed]
84. Slater, M.R. The Role of Veterinary Epidemiology in the Study of Free-Roaming Dogs and Cats. Prev. Vet. Med. 2001, 48, 273–286.

[CrossRef] [PubMed]
85. BOE Ley 7/2023, de 28 de Marzo, de Protección de Los Derechos y El Bienestar de Los Animales. Available online: https:

//www.boe.es/buscar/act.php?id=BOE-A-2023-7936 (accessed on 12 April 2023).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/ani7110081
https://doi.org/10.3389/fvets.2019.00007
https://doi.org/10.1073/pnas.2119000119
https://doi.org/10.1016/j.prevetmed.2018.05.018
https://doi.org/10.3390/ani9121105
https://doi.org/10.2460/javma.243.4.502
https://www.ncbi.nlm.nih.gov/pubmed/23372200
https://doi.org/10.3390/ani9040171
https://www.ncbi.nlm.nih.gov/pubmed/30995809
https://doi.org/10.1016/j.applanim.2012.10.014
https://www.ncbi.nlm.nih.gov/pubmed/25210211
https://doi.org/10.2460/javma.2004.225.1399
https://doi.org/10.1207/S15327604JAWS0503_04
https://doi.org/10.2460/javma.2002.221.1136
https://doi.org/10.1177/1098612X16660605
https://doi.org/10.2460/javma.2004.225.1354
https://doi.org/10.1080/10888700903163617
https://doi.org/10.2460/javma.234.8.1023
https://doi.org/10.1016/j.jfms.2004.04.003
https://www.ncbi.nlm.nih.gov/pubmed/15320358
https://doi.org/10.1016/S0167-5877(00)00201-4
https://www.ncbi.nlm.nih.gov/pubmed/11259820
https://www.boe.es/buscar/act.php?id=BOE-A-2023-7936
https://www.boe.es/buscar/act.php?id=BOE-A-2023-7936

	Introduction 
	Dangers Attributed to Cats in the Wild 
	Effects on Biodiversity 
	Public Health Effects: Reality vs. Perception 

	Why Lethal Control of Free-Roaming Cat Populations Is Ineffective 
	The Importance of Proper Implementation of Neutering as an Effective Solution for Cat Control 
	Factors Influencing the Effectiveness of the Trap–Neuter–Return Method for Managing Free-Roaming Cat Populations 
	Is the TNR Method Humane? 

	Position of Spanish Veterinarians on Cat Population Control:A Comprehensive Overview 
	Protecting Community Cats: Spain’s Groundbreaking Law for Sustainable and Ethical Management 
	Conclusions 
	References

