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ABSTRACT

Social perception of dogs and cats in urban green areas (UGAs) is a controversial issue. Our objective
was to determine social perceptions regarding the presence of free-ranging dogs and cats in the UGA
of the city of Xalapa, in Veracruz, Mexico, considering human sociodemographic variables. Between
January and September 2019, we surveyed 480 residents using a questionnaire with binary responses
and a Likert scale. The survey assessed perceptions about dogs and cats using urban green areas as
shelter, breeding sites, and for predation on wildlife. It also evaluated the perceived nuisance associated
with excreta and with the high abundance of free-ranging dogs and cats in streets and UGAs. In
addition, we examined respondents’ opinions on mass-sterilization strategies and the imposition of fines
for irresponsible ownership. Our results showed that male semi-owners of the animals with no university
education are most in agreement with these animals using the UGA for shelter, while semi-owners
with no university education of the zones of high and medium socioeconomic status are those most in
agreement with the dogs and cats breeding in the UGA. Most of the respondents were against the dogs
and cats preying on wildlife, defecating in the streets and generating a nuisance through their high
abundance. These results show that the social perception of free-ranging dogs and cats is somewhat
complex and is strongly associated with sociodemographic variables, which are important to the design

of effective management strategies and raising awareness among each demographic group.
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SIGNIFICANCE STATEMENT

Populations of dogs and cats in Neotropical cities are very high, but there is little knowledge about the
social perception of their presence in urban green areas (UGAs). In our original research we evaluated the social
perception of the presence of free-ranging dogs and cats in UGAs of Xalapa, Veracruz, Mexico, and considered
human sociodemographic variables such as sex, educational level, socioeconomic status and type of ownership.
We documented that semi-owners without a university education are more likely to agree that dogs and cats
use UGAs as refuge, as breeding sites, that they prey on wildlife, and that they roam and defecate in streets
and public areas. Our findings highlight that social perceptions of the impact of dogs and cats on wildlife and
the environment demand a focused and integrated approach, as they are closely linked to sociodemographic
variables that are essential for designing effective management strategies and targeted awareness campaigns for

each social group.

INTRODUCTION

Dogs (Canis lupus familiaris) and cats (Felis sil-
vestris catus) are the most widely distributed compan-
ion animals worldwide, with global estimates ranging
from 600 to 1000 million individuals (Gompper 2014;
Spotte 2014). Despite their role as domestic com-
panions, nearly 75% of these animals are estimated
to roam freely across natural, suburban, and urban
environments, whether owned, stray, or feral (Spotte
2014). The presence of free-ranging dogs and cats
in cities is often regarded as problematic due to the
ecological and social risks they pose (Mella-Méndez
et al. 2022). At the same time, their precarious liv-
ing conditions—marked by hunger, disease, and aban-
donment—can elicit compassion from citizens. This
ambivalence in social perception frequently motivates
actions such as food provisioning in the streets, res-
cue initiatives, and participation in sterilization cam-
paigns or other control strategies (Changrani-Rastogi
and Thakur 2023).

Urban green areas (UGAs) are particularly rele-
vant in this context, as they function both as reser-
voirs of biodiversity and as spaces for human recre-
ation, while also being frequently used by free-ranging
pets for shelter, breeding, and foraging. The ecologi-
cal impacts of dogs and cats in UGAs and surrounding
urban habitats are well documented: they are efficient
predators of native vertebrates (Doherty et al. 2016;
Mella-Méndez et al. 2022), vectors of pathogens and
zoonotic diseases (Goldstein and Abrahamian 2015;
Ghasemzadeh and Namazi 2015), competitors with na-
tive species for space and resources (Mella-Méndez et
al. 2019b), capable of harassing or injuring wildlife
(Vanak et al. 2010), and of displacing species from
their natural habitats (Van Heezik et al. 2010; Spotte
2014). Moreover, UGAs and public spaces often serve
as breeding grounds for these animals (Gehrt et al.
2013; Mella-Méndez et al. 2019a). From a social per-
spective, high densities of free-ranging dogs and cats
generate several challenges, including the deposition of
excreta in public areas, which citizens perceive in dif-
ferent ways. Many regard it as a nuisance that com-

promises public health and hygiene, whereas others
consider it a potential source of nutrients for urban
vegetation. This diversity of opinions should be care-
fully considered when assessing public attitudes and
developing management strategies (De Frenne et al.
2022).

Globally, the magnitude of this impact is consider-
able: dogs and cats are estimated to negatively affect
156 and 430 species, respectively, with dogs implicated
in the extinction of nine species and cats in the extinc-
tion of 63 species (Doherty et al. 2016). From a so-
cial perspective, high densities of free-ranging dogs and
cats exacerbate public health and safety issues, being
associated with large accumulations of excreta in pub-
lic areas (Baker et al. 2010), traffic accidents (Canal
et al. 2018; Conroy et al. 2018), bites and poten-
tial disease transmission to pedestrians (Ghasemzadeh
and Namazi 2015; Goldstein and Abrahamian 2015),
as well as nuisances such as nocturnal vocalizations
and garbage scattering (Baker et al. 2010). In re-
sponse to these ecological and social challenges, sev-
eral management approaches have been implemented
worldwide, including large-scale sterilization programs
(Downes et al. 2009), adoption and rehoming initia-
tives (Holland 2019), and legal sanctions for abandon-
ment or inadequate animal care (Ortega-Penafiel et al.
2021), all aimed at reducing free-ranging populations
and mitigating their negative impacts.

The social perception of free-living dogs and cats
remains a controversial and complex issue (Weston et
al. 2014; Shuttlewood et al. 2016). Although the eco-
logical impacts of these animals are increasingly docu-
mented, fewer studies have examined the social dimen-
sions that shape management outcomes, particularly
in the case of urban cats (Deak et al. 2019). Own-
ership status is one of the most relevant factors influ-
encing attitudes toward dogs and cats. For example,
pet owners, defined as those who provide regular food,
shelter, and medical care, generally exhibit strong at-
tachment to their animals, consider them family mem-
bers, and exercise greater control over their roaming
behavior (Cohen 2002). In contrast, semi-owners, de-
fined as individuals who provide occasional food with-
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out establishing a socio-affective bond or assuming for-
mal responsibility, tend to show less concern for ani-
mal welfare and reduced control, as they do not per-
ceive these animals as their property (Toukhsati et al.
2007; Toukhsati et al. 2012; Zito et al. 2015). Be-
yond ownership, sociodemographic variables also play
a key role. Gender, for instance, has been linked to
differences in attitudes: in Ireland, women were shown
to be more compassionate and humane toward stray
dogs and cats, expressing more positive perceptions
and engaging more actively in rescue and shelter ac-
tivities (Downes et al. 2009; Gaarder 2011). Simi-
larly, education level influences environmental aware-
ness, with university-educated individuals more likely
to recognize the ecological and sanitary impacts of
free-ranging pets (Sinclair et al. 2022; Smith et al.
2022; Changrani-Rastogi and Thakur 2023). Socioeco-
nomic status has also consistently emerged as a strong
predictor of both the ability to provide adequate care
for pets and attitudes toward free-roaming animals
(Jacobson and Chang 2018). In contexts marked by
poverty and inequality, where access to veterinary ser-
vices and adequate housing is limited, animal welfare
is frequently compromised and abandonment becomes
a common practice (Arrington and Markarian 2017;
Smith et al. 2022). Collectively, these findings demon-
strate that social perception of dogs and cats is not
homogeneous but is shaped by a multidimensional in-
terplay of variables, including ownership type, gen-
der, education, and socioeconomic conditions, all of
which must be considered when designing comprehen-
sive management strategies (Shuttlewood et al. 2016).

Although social perceptions of free-ranging dogs
and cats have been widely studied in developed coun-
tries, little research has focused on Neotropical cities
(Deak et al. 2019). This gap is concerning, as the
region not only harbors large populations of free-
ranging dogs and cats (Mota-Rojas et al. 2021) but
also sustains exceptional biodiversity, including nu-
merous threatened vertebrate species that may be neg-
atively affected in both natural and urban environ-
ments (Mella-Méndez et al. 2022). Moreover, many
Neotropical countries experience rapid demographic
growth combined with extreme poverty, conditions
that frequently promote pet abandonment and are of-
ten reinforced by limited public knowledge, education,
and awareness of animal welfare (Mota-Rojas et al.
2021). Given these ecological and social challenges,
documenting social perceptions of free-ranging dogs
and cats in urban green areas (UGAs) represents a re-
search priority to inform management, environmental
education, and policy strategies aimed at controlling
and managing these animals (Gompper, 2014; Mella-
Méndez et al. 2022).

The city of Xalapa, Veracruz, Mexico, provides a
relevant case study. Located in the Neotropical re-

gion, Xalapa is recognized for its 397 urban green areas
(UGAs), which host a wide diversity of native verte-
brate species (Carmona-Ortega et al. 2022). How-
ever, the presence of free-roaming dogs and cats in
these areas is increasing (Mella-Méndez et al. 2019a).
Documented impacts on wildlife include cats prey-
ing on at least 64 taxa—93.5% of which are na-
tive species—and dogs overlapping in activity pat-
terns with five medium-sized wild mammals (Mella-
Méndez et al. 2019b). Understanding public atti-
tudes is critical to explain these high densities and
to design comprehensive management strategies for
Neotropical cities facing similar challenges. Accord-
ingly, this study aimed to assess the perceptions and
attitudes of Xalapa’s residents toward free-roaming
dogs and cats in urban green areas (UGAs), consider-
ing sociodemographic factors such as ownership type,
sex, education level, and socioeconomic status. Specif-
ically, we evaluated residents’ perceptions regarding
the use of UGAs by dogs and cats, their impacts on
wildlife, the deposition of their excreta, and public
support for the establishment of control and manage-
ment measures such as sterilization, adoption, fines,
and legal proceedings. We predicted that women, pet
owners, university-educated residents, and higher so-
cioeconomic groups would express more negative at-
titudes toward these animals and greater support for
management and control actions.

MATERIAL AND METHODS

Study area

The study area was the city of Xalapa (19°31'55”
N; 96°54’33” W; 1220-1557 m.a.s.l.), located in the
mountainous central region of Veracruz, Mexico. Its
climate is classified as C(fm), corresponding to a hu-
mid temperate type with abundant summer rainfall
(Garcia 1981) and is characterized as temperate with
a mean temperature of 18 °C and mean annual pre-
cipitation of 1500 mm (Pereyra-Diaz et al. 2000). To
categorize the survey respondents according to their
socioeconomic status, the mean cost per square meter
of land and type of dwelling was determined for each
neighborhood using data from the municipal land reg-
istry office (INEGI 2010). The research focused on
neighborhoods of three different costs per socioeco-
nomic stratum, with zone 1 (low socioeconomic status)
comprising the neighborhoods El Moral, Vasconcelos,
and Revolucién; zone 2 (medium socioeconomic sta-
tus) comprising Xalapa 2000, Jardines de Xalapa, and
Agua Santa; and zone 3 (high socioeconomic status)
comprising Las Animas, Lomas del Tejar, and Coapex-
pan (Figure 1). Xalapa is considered one of the cities
with the highest proportion of UGAs per inhabitant
in Neotropics (16.91 m? per inhabitant), with around
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397 UGAs ranging from 10 m? to 527.62 ha in size that
together form an area of 929.85 hectares (Carmona-
Ortega et al. 2022). The zone of low socioeconomic
level has an average of nine UGAs, while the area of
medium socioeconomic level has four and the zone of
high socioeconomic level has 12 UGAs. The majority
of UGAs have no monitoring of the visitors who enter,
or any strict control of the dogs and cats that roam in
these sites, although previous studies have determined
their abundance and negative effect on the wild fauna
that is present (Mella-Méndez et al. 2019a).

Data collection

A survey modified from Lord (2008) and Zito et al.
(2015) was applied to obtain demographic data per-
taining to the respondents, as well as to assess their
knowledge, social perception, and opinions regarding
management policies for free-roaming dogs and cats.
This instrument comprised five binary (yes/no) ques-
tions with an open response option and two statements
for evaluation on a five-point Likert scale: strongly
agree, agree, neutral, disagree, strongly disagree (Add
File 1). The survey was directed to individuals >18
years of age during the period January-September
2019. We did not consider the analysis of differences in
responses between dog and cat owners necessary since
the majority of these people (72%) indicated having
custody of both types of pets. We also excluded non-
owners to focus on the opinions of individuals with a
direct connection to their pets. A total of 827 peo-
ple were invited to participate, of which 480 individu-
als accepted (58.04% success). The respondents came
from each of the three socioeconomic strata, and there
was equal representation of the different demographic
variables evaluated (Table 1).

Statistical analysis

Cronbach’s alpha was used to validate the first two
responses obtained under the Likert scale. This coef-
ficient takes values from 0 to 1, in which a value of
0.7 is considered acceptable (Zar 1999). The indepen-
dent demographic variables considered in our model
were socio-economic status (low/middle/high), owner-
ship type (owner/semi-owner), sex (male/female), and
educational level (with/without university education).
To test the effect of these variables, and their inter-
actions, ordinal logistic regression was used, consider-
ing an ordinal multinomial distribution for the ques-
tions with responses on a Likert scale, with the “nnet”
package version 7.3-12 of R (Ripley et al. 2016), as
well as a binomial logistic regression for questions with
a binary (yes/no) answer, with the glm function of
the “ISLR” package (James 2017). A multicollinear-
ity analysis was performed to verify that none of the

predictor variables were correlated, using Variance In-
flation Factors (VIF) from the R package “Car”. The
“dredge” function of the “MuMIn” package was used to
define the model that best explained the data (Barton
2018). This procedure evaluates the set of explana-
tory variables and all their possible combinations us-
ing a classification based on the Akaike information
criterion (AIC) (Burnham and Anderson 2004). The
models shown are those that obtained AAIC scores
< 2 (Burnham and Anderson 2004). The goodness
of fit of the models was evaluated by calculating Mc-
Fadden’s R-Squared with the “ISLR” package (James
et al. 2017). All tests considered a significant level
value of 95% (a < 0.05). Additionally, descriptive
mosaic plots were constructed using the VCD pack-
age in R to represent the frequency distribution of re-
spondents across the survey questions. In these plots,
the width of each column indicates the relative num-
ber of individuals in each category, such as ownership
type or education level, while the height of the sub-
divisions within each column reflects the distribution
of responses (strongly agree, agree, neutral, disagree,
strongly disagree). This visualization approach en-
ables the simultaneous interpretation of group size and
response variability, providing a clearer overview of the
data structure.

RESULTS

UGAs as shelter sites for dogs and cats

We documented a significant effect of the owner-
ship factor (Xi? = 17.70; DF = 1; P = 0.003), where
the semi-owners were those who expressed most agree-
ment (that dogs and cats should use the UGAs as shel-
ter sites (Figure 2, Table 2).

UGAs as breeding sites for dogs and cats

We recorded a highly significant effect of the fac-
tor level of university studies (Xi? = 11.3; DF = 1;
P = 0.0008), where individuals with university stud-
ies were less in support of the use of UGAs by dogs
and cats as breeding sites (Figure 3, Table 2).

Predation of wildlife by dogs and cats,
excrement in UGAs, free-roaming, im-
position of fines, and execution of ster-
ilization campaigns

Most respondents were not in favor of pets prey-
ing on wildlife (n = 314, 65.4%), defecating on public
roads and in the UGAs (n = 378, 78.7%), or roam-
ing freely in the streets (n = 303, 63.1%), but they

were almost unanimously in agreement that pet own-
ers should pay fines for irresponsible pet ownership (n




Flores-Peredo et al. 2026. Social perception of the presence of free-ranging dogs and cats in green areas of a Neotropical city
Ethnobiol Conserv 15:03

SE"5T0°W O5 54 0W S8 51'0W ;‘\
z z
E &
3 |
2
A
g z
g g ¥ L 3
2
Symbology
= =
3 £ :
5 ﬁ Zone 1
s = | Zone 2 [T
Zone 3
T 9654 0°W S5"510rW

Figure 1. Location of the three zones in which the survey was applied: Zone 1: low socioeconomic status,
neighborhoods El moral (1), Revolucién (2) and Vasconcelos (3); Zone 2: medium socioeconomic status, com-
prising the neighborhoods Agua Santa (4), Jardines de Xalapa (5), and Xalapa 2000 (6); and Zone 3: high

socioeconomic status, comprising the neighborhoods Coapexpan (7), Las Animas (8), and Lomas del Tejar (9).

= 471, 98.1%) and that pet sterilization campaigns
should be encouraged (n = 478, 99.5%) (Figure 4).
The results show that some predictors had a significant
effect on some responses. In the perception of preda-
tion of wildlife by dogs and cats, we recorded an inter-
action between ownership type and educational level
(Z value = -2.086; P = 0.037) (Figure 5a); semi-owners
without university education were more in agreement
that pets should prey on wildlife (Table 2). Likewise,
an effect of ownership type was recorded (Z = 2.006;
P = 0.0449) (Figure 5b); semi-owners were more in
agreement that pets should defecate in public areas
(Table 2), while people without a university education
were more in agreement that pets should roam freely
on the streets (Z = -2.168; P = 0.0302) (Figure 5c¢).
There was no association between any predictive fac-
tor regarding the implementation of sterilization cam-
paigns or the application of fines to irresponsible own-
ers.
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Table 1. Demographic structure of the respondents in the study for each of the three socioeconomic strata
(low, medium and high).

Ownership type Sex Educational level Number of
respondents
Male University 20
Owner Female University 20
Male No university 20
Female No university 20
Male University 20
Semi-owner Female University 20
Male No university 20
Female No university 20
Total 160

Pets should use urban green areas as shelter sites

1.00- =
Strongly agree I
0.75 Agree I
[¢]
© Neutral |
?
5 0.50-
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Figure 2. Mosaic plot is about social perception of owners and semi-owners with regarding the use of UGAs
as shelter by dogs and cats. The width of each column represents the relative number of individuals in each
category (owner or semi-owner), while the height of the subdivisions within the columns indicates the proportion
of responses (strongly agree, agree, neutral, disagree, strongly disagree).
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Figure 3. Mosaic plot is about social perception of respondents with and without university education (UE)
regarding the use of UGAs by dogs and cats as breeding sites. The width of each column corresponds to the
relative number of individuals in each category (without university education/with university education), while
the height of the subdivisions within the columns reflects the proportion of responses (strongly agree, agree,
neutral, disagree, strongly disagree).




Table 2. Values obtained from the significant models with Akaike distribution that best explain the results of the items that had an effect of the predictors,
considering AAIC scores < 2 (Burnham and Anderson 2004).

Item (Perceptions) Model df logLik AICc A AIC AIC weight McFadden’s R2
1. “Dogs and cats should use urban Ownership type 5 -374.774 7619 0 0.391 0.383
green areas as shelter sites”
Ownership type + Educational level 6 -374.553 763.5  1.67 0.17 0.181
2. “Dogs and cats should use urban Educational level 5 -300.59 6114 O 0.378 0.301
green areas as breeding sites”
Ownership type + Educational level 6 -299886 612.1  0.69 0.268 0.178
3. “Do you agree that dogs and cats Ownership type +Educational level 3 -163.504 3352 0 0.344 0.347
should prey on wildlife in urban green
areas?”
Ownership type 3  -165.598 335.7 0.52 0.165 0.148
educational level 2 -165.197 336.5  1.32 0.158 0.132
Ownership type + Socio-economic sta- 6 -161.804 335.9 1.78 0.054 0.127
tus
4. “Do you agree that dogs and cats Ownership type 2 -129.502 267.2 O 0.25 0.28
should defecate on public roads and in
urban green areas?”
Ownership type +Socio-economic sta- 4  -132373 268.8 1.63 0.111 0.13
tus
Socio-economic status 3 -131.371 268.8  1.67 0.108 0.02
Ownership type + Socio-economic sta- 5 -129.409 269.1  1.89 0.097 0.03
tus + Educational level
5. “Do you agree that dogs and cats Educational level 2 -169.109 3423 0 0.462 0.212
should roam freely in the streets?”
Ownership type + Educational level 3 -168.501 343.1  0.83 0.283 0.15
Socio-economic status + Educational 4 -164.19  338.6  1.06 0.167 0.03
level
Ownership type + Socio-economic sta- 5 -163.345 338.3 1.22 0.1 0.04

tus + Educational level
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DISCUSSION

Our findings indicate that among the four sociode-
mographic variables initially hypothesized—ownership
type, sex, socioeconomic status, and education
level—only ownership type and university educa-
tion significantly influenced respondents’ perceptions.
Semi-owners without university education were more
likely to tolerate or even support the use of UGAs
and streets by free-ranging dogs and cats for refuge,
reproduction, roaming, defecation, and predation on
wildlife. These patterns underscore the role of re-
sponsibility and knowledge in shaping public attitudes,
highlighting the importance of demographic factors in
explaining variations in social perception. While pre-
vious studies in developed countries have emphasized
similar dimensions, evidence from the Neotropical re-
gion remains scarce, despite being one of the areas
most affected by the presence of free-ranging dogs and
cats (Mota-Rojas et al. 2021). By examining each de-
mographic factor, our study helps to fill this gap and
provides insights that are relevant for designing man-
agement strategies tailored to local social contexts. In
the following sections, we discuss each of the demo-
graphic variables separately.

Ownership type (Owners vs. Semi-

owners)

Our results demonstrate that ownership type is a
predictor associated with attitudes and perceptions to-
ward free-ranging dogs and cats. Semi-owners were
more likely to tolerate dogs and cats roaming without
restriction, defecating in public spaces, and preying
on wildlife, as well as to accept their use of UGAs for
shelter and breeding sites. These findings are consis-
tent with previous studies that document weaker socio-
affective bonds and limited oversight among semi-
owners (Toukhsati et al. 2012; Zito et al. 2015).
For example, in Australia, about one-third of shelter-
admitted cats originate from semi-ownership contexts,
illustrating how limited social responsibility can in-
flate free-ranging populations and intensify their eco-
logical impacts (Zito et al. 2015). Semi-owners fre-
quently lack consistent control over animals’ move-
ments, granting them greater freedom to forage and
reproduce (Toukhsati et al. 2012). At the same
time, many justify this limited care through empa-
thy or moral compassion, perceiving UGAs as safer
alternatives to the streets. However, this dynamic
creates “subsidized” subpopulations in which animals
receive sufficient resources to survive and reproduce
while remaining largely unmanaged, thereby facilitat-
ing greater reproduction, disease transmission, and
predation or harassment of wildlife (Baker et al. 2010).
A study conducted in Brazil further showed that

free-roaming dogs tend to cluster significantly closer
to community feeders—sites where people intention-
ally leave food—underscoring how human-provided re-
sources sustain these unmanaged subpopulations (De
Melo et al. 2023).

Systematic reviews of dog and cat population man-
agement consistently indicate that sterilization and
vaccination programs are most effective when com-
bined with responsible ownership policies (Taylor et
al. 2017; Smith et al. 2019). In low-income urban en-
vironments, sterilization has successfully reduced pop-
ulations of these animals, but only when paired with
community engagement and ownership formalization
(Taylor et al. 2017). In this context, our finding that
semi-owners display greater permissiveness toward so-
cioecologically harmful behaviors underscores the need
for targeted interventions. These should include: (i)
legally defining and recognizing semi-ownership within
local regulations, (ii) reducing legal barriers to the reg-
istration and sterilization of informally cared-for ani-
mals, and (iii) developing tailored messages for semi-
owners that reframe feeding practices in UGAs and
streets as a shared responsibility involving integrated
health, sterilization, and adequate containment.

Education level (with vs. without uni-
versity education)

Education showed to be an important factor
shaped public perceptions of issues related to cat and
dog breeding in uncontrolled green areas (UGAs),
roaming, and defecation in public spaces. Respondents
with university-level education were less inclined to
tolerate UGAs as breeding sites and expressed stronger
opposition toward behaviors perceived as detrimental
to public health or ecological integrity. These patterns
are congruent with previous findings indicating that
higher education is often associated with heightened
awareness of zoonotic risks, environmental effects, and
animal-welfare standards (Sinclair et al. 2022; Smith
et al. 2022).

Individuals with university education may possess
a greater capacity to recognize the indirect conse-
quences of free-ranging pets, including their poten-
tial role in predation on native vertebrates, disrup-
tion of ecological interactions, and challenges for ade-
quate sanitation and urban governance (Doherty et al.
2016; Mella-Méndez et al. 2022). This expanded en-
vironmental literacy, associated with a stronger orien-
tation toward precautionary principles, can translate
into more critical evaluations on practices that entail
ecological or sanitary risks (Sullivan et al. 2022). Fur-
thermore, higher education often also nurtures sensi-
tivity to ethical and animal welfare considerations, re-
inforcing the view that uncontrolled reproduction or
unsupervised roaming of companion animals can gen-
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Figure 4. Social perception regarding the fact that dogs and cats preying on wildlife, deposit excreta and
roam freely in the street, the imposition of fines for irresponsible ownership, and development of sterilization

campaigns.

erate undesirable outcomes not only for those nature
and urban ecosystems but also for the animals them-
selves (Shuttlewood et al. 2016).

Importantly, the differences observed are unlikely
to reflect highly specialized technical knowledge in the
interviewees, such as demographic data necessary for
the sterilization campaign. For example, empirical and
theoretical research underscores that effective manage-
ment of free-roaming cats and dogs populations re-
quires intensive and spatially contiguous sterilization
efforts (Gunther et al. 2022). Specifically, maintain-
ing sterilization above approximately 70% of cats and
dogs’ population is often necessary to achieve their
population decline and reduce successfully their re-
productive rates (McCarthy et al. 2013; Boone et al.
2019; Gunther et al. 2022). Therefore, these proce-
dures can be linked to the cognitive and attitudinal

dimensions of higher education.

Sex (Male vs. Female)

Although sex did not emerge as a significant pre-
dictor in our models, a critical literature review re-
veals potential cultural nuances. Globally, women of-
ten report higher concern for animal welfare and show
greater engagement with humane actions (Gaarder
2011). For example, in Ireland, women were shown
to be more compassionate and humane toward stray
dogs and cats, expressing more positive perceptions
and engaging more actively in rescue and shelter ac-
tivities (Downes et al. 2009). Similarly, in the con-
text of feral cat colony management conflicts, gender
differences were also evident, with women tending to
support non-lethal management strategies more fre-
quently than men (Peterson et al. 2012). In Xalapa,
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Figure 5. Comparison of the response probability of the respondents regarding whether it is acceptable that
(a) pets preying on wildlife, (b) pets defecating in the street and the UGAs, and (c¢) pets roaming freely in the

streets and in the UGAs.

the absence of gender differences may reflect equal ex-
posure to free-roaming pet issues across genders, being
their care and management roles also equitable. How-
ever, recognizing that women may still be more ac-
tive in grassroots engagement, actions programs could
benefit from gender-inclusive leadership, as well as for
volunteer recruitment strategies (Downes et al. 2009).

Socioeconomic Status (Low, Medium,
High)

Our data revealed no significant differences in per-
ceptions toward free-roaming dogs and cats across so-
cioeconomic strata. This mirrors findings Jacobson
and Chang (2018) from urban sceneries studies were
physical proximity to animals, rather than socioeco-
nomic status, moderated residents’ attitudes. In urban
contexts, frequent encounters with domestic animals
contribute to perceptions of these animals as common
members of a family, reducing perceptual variability
across different socioeconomic groups (Guilloux et al.
2018). This aligns with urban studies exploring envi-
ronmental inequities. For example, in Santiago, Chile,
researchers found that the density of free-roaming dogs
was significantly higher in economically poor neigh-
borhoods—yet this did not necessarily translate into
more negative perceptions compared to wealthier ar-
eas. Instead, frequent day-to-day sightings appear to
normalize their presence across social groups, poten-

tially equalizing social attitudes regardless of income
level (Crespin and Contreras-Abarca 2024). This re-
inforces the idea that, in cities like Xalapa, factors
such as daily coexistence with dogs and cats can ho-
mogenize perceptions regardless of differences across
socioeconomic strata.

CONCLUSION AND RECOMMEN-
DATIONS

Our findings highlight the need for a compre-
hensive approach that incorporates sociodemographic
variables to ensure the effective management of stray
dogs and cats within UGAs. Although in other re-
gions from Australian and European continent various
strategies are promoted, such as microchipping and
mandatory pet registration by local councils, establish-
ment of anti-abandonment rules, leash laws, and ex-
crement collection policies (Morton et al. 2018; Smith
et al. 2019) our findings also show that management
in the cats and dogs management must be adapted
to local contexts. Semi-owners, who in our study were
more tolerant of roaming, breeding in UGAs, and other
negative impacts, are a social key group for the dissem-
ination and implementation of management strategies.
Relying only on the imposition of fines, this could
discourage the semi-owners participation and reduce
the management programs success. Instead, strate-
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gies should focus on: (i) amnesty-based registration
for animals already under informal care, (ii) establish-
ment of free and mobile sterilization and vaccination
campaigns in low-income areas to reduce cost, and (iii)
educational messages that frame feeding in UGAs as
a responsibility which includes sterilization, vaccina-
tion, and the prohibition of free-roaming. Free health
programs for dog and cat control that consider citizen
participation have proven more effective than punitive
or extermination measures (Taylor et al. 2017; Smith
et al. 2019). However, it is necessary to strive for
public policies that ensure efficient sterilization, since
untreated areas can quickly repopulate sterilized zones
(Kotzé et al. 2021). To address these risks, programs
should use stages roll-outs that cover connected areas,
monitor sterilization, vaccination, as well as abandon-
ment rates, in turn create buffer zones around UGAs
to prevent dog and cat recolonization (Boone et al.
2019; Gunther et al. 2022).

In UGAs, the management and control of dogs
and cats require a combined approach. Responsi-
ble ownership practices—including confinement, ster-
ilization, and vaccination in surrounding neighbor-
hoods—should be paired with public education that
discourages abandonment and feeding while explain-
ing the ecological impacts of dogs and cats. In ad-
dition, the implementation of simple strategies such
as efficient garbage collection, well-managed bins, and
clear signage can further support these measures. Col-
lectively, these actions can reduce wildlife predation
and disturbance (Doherty et al. 2016; Mella-Méndez
et al. 2022), lower fecal contamination and disease
transmission risks (Goldstein and Abrahamian 2015;
Ghasemzadeh and Namazi 2015), improve visitor ex-
periences, and decrease conflicts between UGA users
and animal advocates. In sum, a comprehensive man-
agement plan for dogs and cats in urban environments
should safeguard public health and the ecological in-
tegrity of UGAs, while also accounting for the local
sociodemographic contexts associated with them.
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Additional Files

Add File 1: Survey used

SECTION A (demographic variables)

Socio-economic status (Low, Middle, High) Ownership type (Owner, Semi-owner) Sex (Male, Female) University
education (With, Without)

SECTION B (Likert scale)

1. Dogs and cats should wuse wurban green areas as shelter sites (Strongly dis-
agree/disagree/neutral/agree/Strongly agree).
2. Dogs and cats should wuse wurban green areas as breeding sites (Strongly dis-

agree/disagree/neutral/agree/Strongly agree).

SECTION C (binomial scale)

1. Do you agree that dogs and cats should prey on wildlife in urban green areas?

Yes No

2. Do you agree that dogs and cats should defecate on public roads and in urban green areas?
Yes No

3. Do you agree that dogs and cats should roam freely in the streets?

Yes No

4. Do you agree that pet owners should pay fines for irresponsible pet ownership?
Yes No

5. Do you agree that sterilization campaigns for dogs and cats should be encouraged?
Yes No

16



