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Perceptions of community cats and preferences for their management
in Guelph, Ontario. Part I: A quantitative analysis

Lauren Van Patter, Tyler Flockhart, Jason Coe, Olaf Berke, Rodrigo Goller, Alice Hovorka,
Shane Bateman

Abstract — In 2014, 116 Guelph residents were surveyed to investigate attitudes about community cats and
preferences for population management. There are an estimated 29 579 owned cats in Guelph, an estimated 40%
of residents allow outdoor access to their cat(s), and 8054 households (15%) feed community cats. Participants
reported more concern with community cat welfare than nuisance behavior. There were high levels of support for
responsible pet ownership education (90%), accessible or low-cost spay/neuter (86%), and trap-neuter-return
(78%), and low levels of support for inaction (4%) and cuthanasia (20%). Respondents who did not own cats or
who considered cats as “pests” or a “non-native, invasive species” were more supportive of euthanasia. Results
suggest that Guelph residents want to see action taken to address community cat population concerns, and that
proactive management tools such as education, accessible or low-cost spay/neuter, and trap-neuter-return would
be well supported and less divisive than euthanasia.

Résumé — Perceptions a I'égard des chats communautaires et préférences pour leur gestion 2 Guelph, en
Ontario. Partie I : analyse quantitative. En 2014, on a réalisé une enquéte aupres de 116 résidents de Guelph
afin d’étudier leurs attitudes a propos des chats communautaires et leurs préférences pour la gestion de la
population. Il y a environ 29 579 chats appartenant a des propriétaires 2 Guelph et on estime qu’environ 40 %
des résidents permettent a leurs chats d’aller a Iextérieur et que 8054 ménages (15 %) nourrissent les chats
communautaires. Les participants ont signalé plus de préoccupations pour le bien-étre des chats communautaires
que pour le comportement nuisible. 11 y avait des taux élevés d’appui pour I'éducation sur la possession responsable
d’un animal de compagnie (90 %), la stérilisation accessible ou 2 faible cott (86 %) et la capture-stérilisation-
mise en liberté (78 %) et de faibles taux de soutien pour I'inaction (4 %) et I'euthanasie (20 %). Les répondants
qui ne possédaient pas de chats ou qui considéraient les chats comme des «animaux nuisibles» ou une «espéce
non indigéne et envahissante» manifestaient plus de soutien pour I'euthanasie. Les résultats suggérent que les
résidents de Guelph désirent que des mesures soient prises pour aborder les préoccupations liées 2 la population
de chats communautaires et que des outils de gestion proactive, comme I'éducation, la stérilisation accessible ou
a faible cotir ainsi que la capture-stérilisation-mise en liberté seraient accueillis favorablement et seraient moins
controversés que I'euthanasie.

(Traduir par Isabelle Valliéres)
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Introduction of Humane Societies report states that 2/3 of stakcholders
he domestic cav (Felis catus) is the most popular pet in (animal rescues, municipalities, and veterinarians) believe cheir
Canada, with approximately 36.9% of houscholds own- ~ community is currentdy experiencing a cat overpopulation crisis,

ing 1 or more cats, and an estimated total of 9.3 million owned although there has been a downward trend among most stake-
companion cats in the country (1). A 2017 Canadian Federation holder groups over the past 5 y (1). In addition to the homeless
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cats living in shelters, there is a population of free-living stray
or feral community cats. For the purposes of this study, “com-
munity cats” were defined as:

Cats that spend all of their time outdoors and do not cur-
rently have an owner who is actively caring for them. Some
of these cats have never been socialized and are extremely
[frightened of human interaction (often termed feral). Some
of these cats have had a home or have become accustomed to
human interaction and have the potential to be adopted or
to live successfully in a home with a new owner (sometimes
termed stray). In some cases these cats exist as part of a colony
in which humans pravide ﬁma'/wdrer, shelter, and some basic
preventive bealthcare (spay/neuter, vaccinations).

Media attention surrounding the overpopulation of cats in
Canada has led to vigorous debate about how communities
can best formulate solutions. High-quality scientific evaluation
of community cat populations relevant to the geographic and
climatic features of Canada is scarce. Thus, without community-
specific information such as cat population sizes and citizen
opinions, strongly opposing viewpoints persist and action on
the issue remains a challenge.

Some citizen advocates are concerned about community cat
welfare, and there is considerable debate about the quality of life
and longevity of community cats, with some sources estimating
an average lifespan of only 2 y (2,3). Trap-neuter-return (TNR)
is frequently advocated as a humane alternative to trap and
removal, which generally results in euthanasia (4). One of the
greatest challenges in implementing community cat management
strategies is managing public opposition, as there can be strong
diverse opinions on the acceptability of competing approaches
such as TNR and euthanasia (5-7). Humane alternatives require
community-specific engagement and consensus to draft policy
and implement actions.

Most research investigating public preferences for the man-
agement of community cats has occurred in the United States.
Such studies have reported a wide range in levels of support for
TNR (7), from 38% in Texas (in suburban neighborhoods) (8)
to 76.6% in Ohio (9). Greater support for non-lethal control
measures such as TNR has been found among: cat owners
(9,10), women (6,8), and urban dwellers (6). Reasons for not
supporting TNR have been identified as: previous negative
experiences with cats (6), viewing cats as a nuisance (8), and
doubting its effectiveness (8).

Little rescarch has been conducted on communiry cats in the
Canadian context. On a national scale, a study by Environment
Canada (11) employed extrapolation and data from other
countries to estimate the national feral cat population at 1.4 to
4.2 million, and concluded thart feral cats were responsible for
the majority of the estimated 100 to 350 million birds killed
annually by cats in Canada. National surveys have investigated
the demographics of companion animals in Canada, and high-
lighted the unique challenges facing owned and sheltered cats
(1,12). These studies speculate that there is a decreased value
placed on companion cats compared with dogs and advocate
improved understanding and initiatives to change the culture
of cat ownership. On a regional scale, a study from southern
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Ontario used semi-structured interviews to investigate percep-
tions of feral cats and debate surrounding urban colonies,
concluding that tolerance is spatially dependent, with feral cats
viewed as belonging more on farms and less in wilderness areas
(13). Locally, the total population size of free-roaming (com-
munity and owned-outdoor) cats in Guelph was estimated at
7662 (95% bootstrap Cl: 6145 to 9966) using transect sampling
(14). No previous studies have surveyed public perceptions of
community cats or preferences for their management in the
context of a specific community in Canada. Possible regional
differences in values and preferences highlight the importance
of conducting such research in novel contexts (6,15,16).

To fill this knowledge gap on community cat abundance and
citizen opinions, various stakeholders formed the Guelph Car
Population Taskforce (GCPT) in 2013. As a collaborative, com-
munity-based initiative, the GCPT aims to: support research on
community cats; promote outreach, education, and community
involvement; and climinate the euthanasia of healthy cats. Using
data collected by the GCPT from surveyed Guelph residents,
the objectives of this research were to: i) determine attitudes
and opinions about owned and communiry cars; ii) determine
acceptable actions to address cat population management; and
iti) inform the development of community outreach and educa-
tion efforts.

Materials and methods

Survey design and data collection

This research was undertaken from 2014 to 2015 in the city of
Guelph, a medium-sized city in southwestern Ontario located
100 km west of Toronto. It is home to the Ontario Veterinary
College at the University of Guelph. A pre-test of the survey
was conducted with 10 individuals in August 2014 using the
City of Guelph online poll administration software service (17).
Results and feedback from this pre-test were used to modify the
questionnaire and arrive at the final survey design. The survey
(available on request from the corresponding author) comprised
4 sections and focused on: perceptions of community cats;
views and values concerning community cats; preferences for
community cat management; and personal and demographic
information, some of which was optional. The survey was
composed of a combination of multi-select, open-ended, and
Likert Scale questions.

The survey was administered in person in November 2014
using convenience sampling. Participants were recruited to
complete paper surveys at 6 primary public locations throughout
the city. Using this method 2 GCPT members and 5 Guelph
Humane Society volunteers recruited 116 participants.
Additionally, 333 participants in the city completed an identi-
cal web-based survey berween December 2014 and March 2015
(18). Due to significant differences in demographics and sus-
pected selection bias in the web-based survey, the datasets were
not combined, and only the in-person survey results are reported
herein. For a qualitative analysis of responses to open-ended
questions in both the in-person and web-based survey see Part 11
of this manuscriprt series (18). Ethics approval for this research
was obrained from the University of Guelph Research Ethics
Board (REB# 14]N012).
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Table 1. Estimates and 95% confidence intervals of proportions
and totals of certain cat populations and related households in
Guelph, Ontario, 2014.

Statistic Resulr

Proportion households owning cat 0.37 (0.28 to 0.47)
Mean number of cats per owning houschold  1.48 (1.25 to 1.74)
0.40 (0.25 10 0.56)

Proportion of cat-owning households
allowing outdoor access

Total owned cats
Total indoor-outdoor cats
Total indoor-only carts

29 579 (22 089 10 39 610)
11 694 (5517 1o 22 019)
17 885 (9810 o 29 717)

Proportion of households that feed or have  0.15 (0.09 to 0.23)

fed community cats around their homes

Number of houscholds feeding community 8054 (4734 to 12 477)

cats

Number of respondents 116

Data analysis

Demographic data and the number of dwellings (including
houses, apartments, and townhomes; hereafter referred to as
households) in the city of Guelph were obtained from the
Canada Census Program (19). Survey respondent data on cat-
ownership (the sample proportion) were used to estimate the
proportion of households owning a cat in Guelph (the target
population). The 95% confidence interval (CI) was estimated
using the exact or Pearson-Clopper method. A Poisson model
was then fitted using the quasi-likelihood estimation method
due to over-dispersion (owing to the mean being larger than
the variance of the raw data using only households with 1 cat
or more) using the survey data to estimate the mean and 95%
CI of the number of cats in cat-owning houscholds. To estimate
the number of owned cats in Guelph the number of households
was multiplied by the proportion of households owning cats
and the number of cars in each cat-owning household (20). To
estimate the number of indoor-outdoor owned cats in Guelph,
the number of owned cats was multiplied by the estimated mean
of a binomial distribution and exact 95% CI of the proportion
of houscholds that provide outdoor access to their cats (14).
The number of indoor-only cats was 1 minus the estimated
proportion of houscholds that provided outdoor access to their
cats multiplied by the number of owned cats.

Relationships between the perceived effectiveness of and
support for euthanasia as a management tool and 2 other vari-
ables were tested to see if respondents owned 1 or more cats,
and whether they considered community cats to be “pests” or
“non-native, invasive species.” People who classified euthanasia
to be “effective” were considered as those who responded that
euthanasia was extremely effective or somewhar effective. People
who classified cuthanasia as “ineffective” were considered as
those who indicated that euthanasia was extremely ineffective
or Somcwhat incffcctivt‘. People Who Strung]y Supportcd or
somewhat supported euthanasia were considered as “supportive”
and those who strongly did not support or somewhar did not
support euthanasia were classified as “not supportive.,” Using
these classifications, 2-tailed Fisher exact tests were used to
determine if the observed number of respondents was signifi-
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Table 2. Responses to the question “"Are community cats a
problem in Guelph or your neighborhood?" Not all respondents
answered the questions, so the sample size is less than the total
number of respondents.

Guelph Neighborhood
Strongly agree 8% 8%
Somewhat agree 33% 21%
Neutral 33% 24%
Somewhat disagree 14% 23%
Strongly disagree 12% 24%
Number of respondents 112 113

cantly different from expected. The open software program R
(21) was used for all statistical analyses. The significance level
o = 0.05 was applied in all tests.

Results

In 2016, Guelph had a population of 131 794 people and
55 927 households. Of the 116 respondents, most were female
(55%) and had post-secondary education (76%). Approximately
1/3 of all respondents said they owned 1 or more cats, which
resulted in an estimate of ~30 000 owned cats in Guelph
(Table 1). The majority (60%) of cats were indoor only
(~17 885 indoor-only cats in Guelph), while 40% of house-
holds allowed outdoor access to their cats (~11 694 indoor-
outdoor cats in Guelph; Table 1).

Most respondents (62%) were aware of 1 or more community
cats around their home. Approximately 15% (95% CI: 9% to
23%) of respondents currently feed or have fed community cats
around their homes, resulting in a city-level estimate of 8054
households engaging in community cat feeding (Table 1). Of
the respondents who fed cats, 43% had not fed any cats in the
past year, 38% had fed 1 cat in the past year, and 19% had fed
2 or more cats in the past year. Forty-one percent of respondents
strongly or somewhat agreed that community cats were a prob-
lem in Guelph, and 29% strongly or somewhat agreed that com-
munity cats were a problem in their neighborhood (Table 2).

Most respondents (78%) viewed community cats as “aban-
doned, homeless pets.” Thirty-two percent of respondents con-
sidered community cats to be “beneficial for rodent control.”
Twenty-five percent of respondents considered community
cats to be a “non-native, invasive species,” while 16% consider-
ing community cats to be “a natural part of the ecosystem.”
Seventeen percent of respondents viewed community cats as
“pests” (Figure 1).

Concerns about community cats were highest for issues
surrounding cat welfare, followed by wildlife damage, public
health, and nuisance (Figure 2). In terms of car welfare, the
greatest number of participants were concerned about commu-
nity cats starving (73%), followed by vehicular injury (59%),
and infectious disease (57%), and finally predation by coyotes,
etc. (46%) (Figure 2). Respondents were more concerned with
community cats killing birds (53%) than they were with cats
killing other animals (35%) or spreading discases to wildlife
(31%) (Figure 2). More than twice the number of participants
were concerned with community cats transmitting diseases or
parasites to the public (41%) than with cat bites or scratches
(18%) (Figure 2). Smaller percentages of respondents were
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Figure 1. Bar plot of estimates and 95% CI of the perceptions
of community cats in Guelph, Ontario.

concerned with nuisance issues such as car feces (32%), getting
into garbage (28%), spraying (24%), and noise (16%).

Participants believed that accessible or low-cost spay/neuter
was the most effective management option, followed by respon-
sible pet ownership education (e.g., information about spay/
neuter, identification, vaccination, or nutrition), education
(e.g., information about cat behavior and the issues around
overpopulation), and TNR (Figure 3). Participants believed that
doing nothing would be least effective, followed by euthanasia
(Figure 3). Most respondents supported a range of potential
management options. There was general agreement berween par-
ticipants’ beliefs about the effectiveness of management options
and their level of support for these strategies. Respondents most
strongly supported responsible pet ownership education, educa-
tion, accessible or low-cost spay/neurter, and TNR (Figure 4).
Participants were least supportive of inaction and euthanasia
(Figure 4).

There was no significant difference between respondents who
considered community cats as “pests” or a “non-native, invasive
species” (# = 41) and those who did not (# = 75), in terms of
their perceived effectiveness of euthanasia to reduce cat popula-
tions [odds ratio (OR) = 2.28, P = 0.13]. Despite this, respon-
dents who considered community cats as “pests” or a “non-
native, invasive species” were in significantly greater support of
implementing euthanasia to reduce cat populations in Guelph
than those who did not (OR = 5.07, P = 0.002; Figure 5, right
panel). There was no significant difference between respondents
who owned a cat (# = 43) and those who did not own a cat
(n = 73), in terms of their perccived effectiveness of euthana-
sia to reduce cat populations (OR = 0.42, P = 0.14). Despite
this, cat owners were significantly less supportive of imple-
menting euthanasia to reduce cat populations in Guelph than
those who did not own cats (OR = 0.20, P = 0.01; Figure 5,
left panel).

Most respondents (49%) believed the role of the GCPT
should be to decrease the population of communirty cats, 31%
believed it should be to stabilize the population, 10% believed
it should be to eliminate the population, and only 3% believed
it should be to do nothing (7% did not respond).

Discussion

This paper provides community cat population estimates and
perceptions and preferences for community cat management
in Guelph, Ontario, We estimare that there are just under
30 000 owned cats in Guelph, or approximately 1 cat for every
4 citizens. Our estimate of the number of indoor-outdoor cats
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Figure 2. Bar plots of estimates and 95% CI of the concerns
surrounding community cats in Guelph, Ontario based on cat
welfare, nuisance, public health, and wildlife damage.

(11 494; 95% CI: 5517 to 22 019) overlaps with an indepen-
dent estimate of free-roaming cats (7662; 95% CI: 6145 to
9966) (14) using walking transect sampling. Deriving similar
results in the same study area using different techniques rein-
forces our confidence in population estimates and provides
stronger evidence to help guide conversations about community
cats and their management. Communities wishing to develop
strategies to address cat population concerns should similarly
consider developing multiple models of cat population abun-
dance and distribution given that population abundance is a
metric frequently used to define the success or failure of cat
management strategies (1).

Most respondcn[s (62%) were aware of community cats
around their home. A low percentage (29%) answered that com-
munity cats were a problem in their neighborhood, but more
(41%) believed community cats were a problem in Guelph as
a whole. Similar findings were reported in Ohio, where 30%
of participants agreed that free-roaming cats were a problem in
their neighborhood, whereas 45% agreed they were a problem
in the State (9). The sources of perceptions that there are com-
munity cat problems elsewhere are unclear, but could include
firsthand knowledge, stories or impressions gleaned from others,
or possibly assumptions from learning that a survey on com-
munity cats is being conducted in that locale. Approximately
8000 households (15%) in the city of Guelph feed or have fed
community cats, less than that reported in Ohio (26%) where
rural residents were more likely to feed free-roaming cats than
were urban or suburban residents (9). Our estimate of the num-
ber of households feeding community cats should be taken with
some caution given it assumes respondents can reliably identify
cats without owners from indoor-outdoor cats. If this assump-
tion is not met then our estimate may be better stated ro reflect
the number of households feeding free-roaming (owned or
unowned) cats in Guelph. Observed discrepancies between our
results and other studies could be a result of differences in survey
design, surveys with small sample sizes, or regional/cultural dif-
ferences. It highlights the importance of accurate, place-specific
data on attitudes and behaviors towards community cats that
may influence the success of outreach efforts (22).
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Accessible or low-cost spay/neuter 3%
Responsible pet ownership education 6%
Education 6%

TNR  12%
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Figure 3. Horizontal stacked bar plot of Likert scale responses of the perceived effectiveness of each potential
management option for community cats in Guelph for the 116 city of Guelph residents who responded to the
in-person survey. Some management options do not total 100% due to rounding. TNR - trap/neuter/return.

Responsible pet ownership education 1%
Education 1%
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Figure 4. Horizontal stacked bar plot of Likert scale responses of the level of support for implementing each potential
management option for community cats in Guelph for the 116 city of Guelph residents who responded to the
in-person survey. Some management options do not total 100% due to rounding. TNR - trap/neuter/return.

In agreement with previous research from southern Ontario,
respondents most frequently perceived community cats as “aban-
doned, homeless pets” and therefore were most concerned with
cat welfare (13). Few respondents considered community cats
to be “pests,” and accordingly there was relatively little concern
with nuisance issues such as feces, spraying, and getting into
garbage among respondents in the current study. Our find-
ings on perceptions of community cats differed markedly from
those reported in Georgia, where 50% of participants classified
feral cats as a “nuisance” and only 38% believed thart feral cat
welfare was important (15). This discrepancy could be due to
the higher population densities of community cats expected in
more temperate climatic conditions (23), and the identified
negative correlation between tolerance for outdoor cats and
perceived abundance (24). Alternatively, this finding may be
a result of differences in culture and prevailing attitudes about
animal welfare among geographic regions (16). Given the lack
of data, it is difficult to know if these attitudes are widespread
across Canadian cities or how atritudes may have shifted over
time as community cat management has garnered increasing
media attention across North America.

In terms of community cat management, Guelph residents
want action taken to reduce or stabilize the population of commu-
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nity cats. Only 3% responded that the GCPT was not needed and
4% supported no action being taken. Only 10% of respondents
to the current survey answered that the community cat popula-
tion should be climinated, possibly cither because some level of
community cat population was viewed as acceprable, or for fear
that “eliminate” implied lethal removal. Only 20% of respondents
in this survey supported euthanasia, which is much less than
reported in Georgia (44%) (15). The greatest support in our study
was for proactive approaches such as responsible per ownership
education (90%) and accessible or low-cost spay/neuter (86%).
There was also strong support for TNR (78%), similar to findings
from Ohio (76.6%) (9), and California (76%) (10). Conversely
there was much less support for TNR than was found in Georgia
(49%) (15), Texas (8), and Hawaii (25). These discrepancies sug-
gest that there are potential regional and temporal differences in
prevailing atritudes towards cat management practices and their
effectiveness. Communities implementing new strategies may
benefit from an assessment of local perceptions and artitudes. Our
findings suggest that in our community there is broad support
for multi-faceted, proactive approaches that maximize car welfare
and improve cat ownership practices.

In terms of perceived effectiveness of the various manage-
ment tools, our study found that many more respondents
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Figure 5. Bar plots of proportion of respondents who agree
that euthanasia is effective for managing community cats and
support its implementation. There was no significant difference
between respondents who did or did not own a cat in their belief
of the effectiveness of euthanasia but fewer cat owners support
its implementation compared with those who do not own a cat
(left). There was no significant difference between respondents
who consider community cats as “pests” or a “non-native,
invasive species” compared with those respondents who did not
with respect to the effectiveness of euthanasia, but there was a
difference with respect to support to implement euthanasia to
manage community cats (right). Results are based on 116 city
of Guelph residents who responded to the in-person survey.

(81%) believed TNR to be a somewhar or extremely effective
management strategy compared with euthanasia (23%). These
findings are in contrast to modeling exercises that indicate
cuthanasia is more effective than TNR rto reduce populations
of outdoor cats (26-28). Our findings also differ from results in
Georgia, where 47% of individuals believed trap-euthanize was
most effective at reducing car populations, and fewer believed
TNR was most effective (15). Cat owners in the current study
believed that euthanasia was less effective, and responsible pet
ownership education and TNR were more effective, compared
to participants who did not own carts, The dara also supported
our hypothesis that respondents who considered community
cats to be “pests” or “non-native, invasive species” were in grearter
support of euthanasia as a cat population management option in
Guelph than those who did not. This aligns with findings from
[llinois, where previous negative experience with feral cats was a
significant predictor for preferring euthanasia as a management
tool (6). Interestingly, despite this difference in levels of support,
there was no significant difference berween respondents who
considered community cats as “pests” or a “non-native, invasive
species” and those who did not in the perceived effectiveness of
euthanasia to reduce cat populations. This suggests that Guelph
citizens holding a negative perception of community cats would
approve the use of euthanasia as a management tool, despite
their disbelief in its effectiveness.

One limitation of this study is the lack of a description in the
survey of how euthanasia would be used as a tool, Although we
believe it unlikely that respondents would be confused about
euthanasia, it may have influenced our results. A second limi-
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tation of this study is the small sample size. The overall study
also comprised 333 web-based responses; however, these data
were not combined because of significant differences, which
we believe to be indicative of greater self-selection bias in the
web-based survey. Self-selection bias occurs when only indi-
viduals who feel strongly abour the issue in question are likely
to complete the survey. There is some evidence to suggest that
self-selection bias and nonresponse rates may be greater in web-
based versus paper surveys (29,30). Therefore, the small sample
resulting from the labor- and time-intensive in-person method
was a trade-off for a more representarive sample. A limitation
of quantitative analyses of surveys in studying human-animal
relationships is that they can oversimplify complex perceptions
and values (31). Consequently, to complement and extend the
findings in this manuscript we have reported separately on the
qualitative analysis of the in-person and web-based surveys’
open-ended questions to explore the underlying views and values
that contribute to the findings reported herein (18).

Our study provides a list of supported actions that could be
applied in a management plan for community cats in Guelph.
Management actions, combined with their associated level of
support, can be applied to population models (32) ro under-
stand how different strategies are likely to influence the cat
population composition and structure. When integrated with
estimated costs of each management action, these population
modeling exercises can illuminate the optimal approach two
meet management objectives, such as reducing the number of
community cats by a given percentage, while accommodaring
Communiry-spcciﬁc pfﬁfel‘eﬂcfs for cerrain managemt'.nt ['00]5
(e.g.. TNR, education) over others (e.g., euthanasia). Overall,
the results of the current study suggest that Guelph residents
want to see action taken to address community cat population
concerns. Proactive management tools such as education, acces-
sible or low-cost spay/neuter, and TNR would be well-supported
by the community. The GCPT will use these results to advocate
for continued research and action concerning community cat

management in Guelph. v
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