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While uncontrolled outdoor access can increase opportunities for cat physical and mental stimulation, it can also increase risks of injury and illness, and result in predation of wild birds and small animals. In Canada and the United States, it is often recommended to keep cats indoors, but many owners still provide some level of outdoor access. The objectives of this study were to use a cross-sectional survey to explore the attitudes and practices of cat owners in Canada and the United States toward outdoor access and to identify factors that influence the provision of uncontrolled outdoor access. A convenience sample of cat owners (N = 7,838) were recruited to complete an online survey, and a mixed logistic regression model was used to examine associations between cat and owner-related factors, and uncontrolled outdoor access for cats, with province/state included as a random effect. In total, 57% of owners kept their cats indoors, and 43% provided some form of outdoor access, with 21% of total owners providing uncontrolled outdoor access. Provision of uncontrolled outdoor access was associated with factors related to cat characteristics (e.g., sex, breed, presence of health, and behavioral issues), the home environment (e.g., living with other pets, types of enrichment provided), owner perspectives on outdoor access (e.g., level of agreement with potential benefits and consequence of outdoor access), and owner demographics (e.g., gender, education, area of residence). For cats with uncontrolled outdoor access, few owners reported their cats having a collar or a microchip, suggesting a need to increase education about precautionary measures to protect the welfare of outdoor cats. Results reveal how owners are caring for their cats in terms of providing outdoor access and generate hypotheses for future research to examine the influence of the owner-pet bond and educational programs on owner practices around providing outdoor access.
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INTRODUCTION

It has been reported that 37% of Canadian households and 35% of American households own one or more cats (1, 2), which translates to ~9.3 million companion cats living within households in Canada (1) and 95.6 million in the United States (2). In recent years, both humane societies and wildlife organizations have developed educational campaigns to discourage cat owners from allowing uncontrolled outdoor access (i.e., free-roaming and unsupervised) due to the associated risks to both cats (3, 4) and wildlife (5, 6). Despite these educational campaigns, many cats are still allowed unrestricted outdoor access, without supervision. Based on a report from 2017, Canadian estimates suggest that 56% of owned domestic cats are housed indoors, 16% have outdoor access controlled (e.g., via direct supervision, enclosed area, and kept on a harness), and 28% are allowed at least some level of uncontrolled outdoor access (1).

It has been suggested that outdoor access has welfare benefits for cats since it promotes physical activity and natural behaviors (7), such as hunting, exploring, and climbing, and allows cats some level of autonomy to interact with their environment. Since cats were domesticated primarily for pest control, they remain highly motivated to perform predatory behaviors, including hunting and chasing (8), and have displayed preferences for climbing and perching on higher ground (7). Owned cats in England have also been reported to travel an average of 4.4 kilometers a day (9) when allowed outdoors. Indoor housing has been criticized as providing insufficient opportunities to meet these described needs. Cats confined to homes with limited space or opportunities for exercise are more likely to develop obesity, and other associated health issues (e.g., cardiorespiratory and urogenital disorders) (10). The inability to perform natural behaviors indoors has also been suggested to lead to frustration or boredom, resulting in the development of problematic behaviors (e.g., aggression, furniture scratching, or inappropriate elimination). Studies involving owner-completed surveys have found that some behavior problems are more prevalent in indoor cats than cats with outdoor access (11–14). However, another study found that behavior problems in indoor-restricted cats can be reduced through provision of some forms of enrichment (15).

In contrast, it has also been suggested that outdoor access has the potential to negatively impact cat health and welfare, as it exposes them to increased risks. For instance, cats that are allowed outdoors are at an increased risk of contracting diseases (e.g., feline immunodeficiency virus, rabies, and feline leukemia virus) or parasites through interaction with and exposure to other cats, and to wild or feral animals (8). Outdoor cats also have an increased risk of injury, predation, and poisoning. In areas with heavy traffic, particularly in urban cities, cats are at a higher risk of being involved in vehicle collisions which can cause serious injuries and acute or chronic health issues (7). Predation on cats by predators, such as dogs and coyotes, can also result in trauma and death of cats. Dog bites alone were reported to cause 10% (3/31) of cat trauma fatalities in a study at the Western College of Veterinary Medicine (16). Toxic hazards prevalent in neighborhood gardens or public parks, such as pesticide runoff, water contamination, and certain plants (e.g., lilies) can also increase risks of renal damage, vomiting, or death for outdoor cats (17).

Free-roaming cats can also negatively affect people and other animals. While freely roaming the outdoors, cats can be a nuisance to humans through excessive vocalization or inappropriate elimination on neighbors' properties (18, 19). They can also impact other animals through predation, with one study estimating that cat predation in the United States causes between 6.3 and 22.3 billion mammal deaths and between 1.3 and 4 billion bird deaths per year (20). While these numbers are staggering, most of this predation was attributed to unowned cats, with only 11% being attributed to owned, roaming cats. Further some have suggested these figures might be an overestimation of actual predation levels, and that there is little evidence of population-level impacts in terms of biodiversity as a result of cat predation (21). Regardless of debate over the overall impact of predation by owned cats, it is clear that outdoor access can, at a minimum, contribute to negative effects of cats on welfare and individual survival of wild species (22). Further, if owned cats do not return home they can contribute to unowned (stray or feral) cat population issues, and in turn, related predation. In 2016, Canadian shelters received an estimated 114,131 cats where 56% were admitted as strays and only 10% of these strays were returned to their owners (1).

Limited research has explored factors that influence owner decisions about provision of outdoor access in Canada and the US. In 2001, Clancy et al. (23) released a survey to 184 cat owners to assess owner attitudes toward outdoor access for cats in the US and found that 40% of cats had some degree of outdoor access; however, the authors did not differentiate between controlled and uncontrolled access. They found cats acquired from shelters were less likely to have outdoor access than cats acquired as strays, which they hypothesized was due to increased educational efforts from humane societies. They concluded that owners' decisions to provide outdoor access is multifactorial, suggesting a further study involving a broader population was necessary. In another large-scale study that was international in scope, significant regional differences were noted in attitudes and practices around provision of outdoor access, with owners in the UK, Europe, New Zealand, and Australia being more likely to provide uncontrolled outdoor access than owners in Canada and the US (24). Owners in this study that kept their cats indoors cited several reasons for indoor restriction including concerns about road traffic, protection from other people, animals or wildlife, protection of wildlife from predation, the cat getting lost, and factors related to the individual cat being unable to cope outdoors due to health or temperament. In contrast, reasons that were cited for allowing cats indoor-outdoor access included factors such as improving the cat's mental and physical health, pest control, having a multi-cat household, and the cat having had previous outdoor access.

While research in North America is limited, a number of studies from Australia and New Zealand have examined attitudes and practices of owners around cat containment. Recent figures from this region suggest that a majority of cat owners are allowing cats outdoors, with only 30 and 53% of study participants reporting containment at all times (25, 26). Studies from these regions have examined factors that influence intentions and actions around containment and highlighted various relevant factors. One study found that a majority of owners were concerned about cat safety and protection of native wildlife, with only half of participants being concerned about reducing unwanted breeding and preventing nuisance behavior (25). Further, support for containment at night in cat owners was related to stronger beliefs about impacts on wildlife and cat safety, and beliefs about containment predicted practices around containment. Other studies have also found that owner support for containment is associated with perceived benefits to that cat (26–28) and benefits to the owner (27), and some studies have also found that owner confidence around containment (28) and their perceived control is important (26). However, the influence of concerns about impacts on wildlife has been variable. While Toukhsati et al. (25) found that beliefs about wildlife were important to cat owners, other studies have found either no relationship or only a weak correlation (26, 27) between concerns about wildlife and containment perspectives. One recent study examined interventional messages about wildlife concerns and found that they were effective at increasing motivation to contain and belief that owners could contain (29), so it is possible that these differences between studies reflect a lack of understanding of the potential impact of cats on wildlife.

The overall objective of the current study was to better understand the attitudes and practices of Canadian and American cat owners toward provision of outdoor access through an online cross-sectional survey targeted to current cat owners. A number of specific factors relating to the cat, owner, and home environment have been hypothesized, based on previous literature as described above, to contribute to decisions about providing outdoor access, so a specific objective was to identity factors associated with the provision of uncontrolled outdoor access using regression modeling.



METHODS

This project was reviewed and approved by the University of Guelph (#18-08-019) and The University of British Columbia Research Ethics Boards (#H18-02597) for research involving human participants. A detailed electronic information letter was provided to participants at the landing page for the survey, and consent was demonstrated by participants submitting the survey responses following completion.


Data Collection

Current cat owners completed an online cross-sectional survey that included questions about practices around provision of outdoor access, details of the home environment, and cat and owner demographic information. Inclusion criteria for participants required individuals be 18 years of age or older, a primary caregiver of at least one cat (e.g., routine financial and care responsibilities), and a current resident of either Canada or the United States of America. We used convenience sampling that involved recruitment via snowball sampling on social media, with the initial advertisement shared through Facebook and Twitter. This recruitment method relies on referrals from participants, as participants are encouraged to share the survey to recruit other persons who fit the specific criteria. Thus, from our initial posts, participants were asked to share the social media advertisement with their contacts. This sampling technique has been shown to efficiently reach targeted groups that are otherwise challenging to access (30, 31). The survey was advertised and available from October 31 to November 19, 2018.



Questionnaire

The survey was created using Qualtrics® and was available online. The questionnaire was developed from current literature on topics related to acquisition sources (23), behavioral issues (32), outdoor access (8), and enrichment (15). The questionnaire was comprised of 43 questions categorized into four sections: cat characteristics (e.g., sex, age, breed, source, neuter status, health, and behavioral issues); home environment (e.g., living with other pets, type of outdoor access provided, enrichment techniques used); owner perspectives on outdoor access (e.g., level of agreement with potential benefits and consequences of outdoor access); and owner demographics (e.g., gender, education, age). Specific details about outdoor access were determined by asking yes-no closed-ended questions as to whether owners provide free-roaming unsupervised access, directly supervised access, enclosed outdoor access (e.g., catio), or access on a leash, harness or tie out. If participants owned more than one cat, they were instructed to respond to the survey for only one cat within the household. Selection bias was limited by asking them to respond based on the cat whose name begins with the letter closest to the beginning of the alphabet. In addition, participant responses were not connected to any directly or indirectly identifying information to minimize potential social desirability bias.



Statistical Analysis

All analyses were performed with Stata Statistical Software v.15.1 (StataCorp, College Station, TX, USA).


Data Management

The initial dataset included 107 variables. During data cleaning, questions that had “other” as an option were cross-referenced with existing options to ensure answers were not misrepresented, thereby reducing misclassification bias. For ease of analysis, related variables were collapsed to create the following overarching variables: medical issues (e.g., gastrointestinal issues, skin conditions), aggression (e.g., toward people, cats), ownership of other non-cat pets (e.g., dogs, birds), and interactive enrichment (e.g., small toys, food devices).



Logistic Regression Model

A mixed logistic regression model was developed to test associations between independent variables and the dependent variable, owner-reported provision of uncontrolled outdoor access. Country and province/state were included as random effects. Referent categories for categorical variables were chosen based on biological plausibility or based on the most common response. Correlation analysis was performed on all retained variables, with a correlation coefficient of >|0.7| suggesting collinearity (33). Five correlations related to owner perspectives of outdoor access were detected during this assessment (perspective of access providing natural hunting behavior, natural environment, risk of obesity, natural exploratory behavior, and physical activity), and the most biologically meaningful variables that captured the most information were retained for further analysis (natural hunting behavior, natural environment, and physical activity) (33). Linear relationships between continuous independent variables and the outcome variable (uncontrolled outdoor access) were visually assessed using locally weighted regression curves (lowess) and quadratic relationships were assessed by testing the significance of a quadratic term. If the relationship was quadratic, the quadratic term was retained in the model. If the relationship was neither non-linear nor quadratic, the continuous variable was categorized. As a result of non-linear associations, the following variables were categorized based on biological/practical cut-points: participant age (18–24, 25–44, 45–64, 65+), time spent playing with the cats per day (<1, 1, 2, 3–12 h), and the number of cats owned (1, 2, 3+). Also, cat age was categorized based on the cat life stages presented in the AAFP 2010 guidelines (<4 months, 4–12 months, 1–6 years, 7–10 years, 11–14 years, and >15 years) (34).

Univariable analysis was performed to test each independent variable against the outcome, uncontrolled outdoor access. Variables were retained using a liberal p-value of p ≤ 0.20 (35). The final main effects model was built using forward stepwise selection method, where significant variables (p < 0.05) were retained in the final model. Two-way interactions between biologically plausible variables were tested. Confounders were tested based on their biological plausible relationship with an explanatory variable and the outcome. They were identified as a variable that caused >20% change in a coefficient of another variable in the model. Standardized Pearson residuals were used to detect outliers. The fit of the model was determined by assessing the homoscedasticity and normality of the best linear unbiased predictions (BLUPS). Also, the intra-class correlation coefficients (ICC) were estimated to measure the degree of correlation between cats owned within the same country and province/state.





RESULTS


Descriptive Data

A total of 7,977 responses were collected from the survey and 7,838 complete responses were retained for analysis. The majority of participants resided in Canada (84.5% with 67% of participants residing in Ontario) and 15.5% of participants resided in the United States. Participants were 91.1% women, 5.9% men, and 3% who preferred not to disclose their gender identity or reported their identity was not listed. Participants had a mean age (SD) of 41.6 (13.8) years (range: 18–100+ years) and their corresponding owned cats had a mean age (SD) of 2.2 (1.9) years old (range: <4 months−20+ years). Cats were 50.5% female and 49.5% male, with 72.2% being domestic short-haired, 19.8% domestic long-haired, and 8% purebred.

In total, 43% (n = 3,370) of owners provided some degree of outdoor access, with 21% of total owners allowing uncontrolled outdoor access and 22% providing controlled access via direct supervision, enclosed area, or being kept on a harness or leash (Figure 1). When owners were asked broadly about their agreement with provision of outdoor access for cats, 46.1% of owners agreed that cats with prior access to the outdoors should continue to be allowed outdoors, with 12.2% of owners unsure how prior access would impact their decision. Also, 78.3% of owners agreed that cats with no previous access should not be allowed outdoor access with 7.4% of owners unsure how no previous access would influence their decision of providing access.


[image: Figure 1]
FIGURE 1. Owner-reported provision of outdoor access for companion cats, including method of provision (N = 7,838).


Cat management factors that have the potential to influence cat welfare when cats are allowed outside or kept solely indoors are summarized and presented in Tables 1, 2. Fewer cats with uncontrolled outdoor access were declawed and more were provided with collars or belled collars compared to cats without uncontrolled outdoor access (controlled or indoor). Indoor cats had more access to enrichment, such as interactive toys, elevated platforms, scratching areas, and exploratory items. Similar percentages were detected in regard to being licensed (21.8%, 25.7%) and neutered (97.2%, 97.9%) between cats with uncontrolled and controlled outdoor access.


Table 1. Summary statistics for owner-reported provision of enrichment opportunities for cats with (n = 1,633) and without (n = 4,896) uncontrolled outdoor access.
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Table 2. Summary statistics for owner-reported characteristics of cat management that have the potential to impact the welfare of cats during outdoor access for cats with (n = 1,633) and without (n = 4,896) uncontrolled outdoor access.
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Risk Factors

Risk factors of uncontrolled outdoor access are presented in Tables 3–7, and the final model included factors related to cat characteristics, the home environment, owner perspectives on outdoor access, and owner demographics.


Table 3. Logistic regression model for risk factors associated with uncontrolled outdoor access for cats based on owner reports, with province/state asLiving location a random effect (N = 7,838 participants).

[image: Table 3]


Cat Characteristic Factors

Male cats and cats older than 15 years of age had higher odds of being allowed uncontrolled outdoor access (Table 3). Cats who had aggressive behavioral issues directed toward people or other animals in and out of the household, also had increased odds of uncontrolled outdoor access. In contrast, cats who were less than a year old, were purebred, or had an existing medical condition, had decreased odds of being provided with uncontrolled outdoor access. If the owner reported that they had signed an indoor contract upon acquiring the cat, there was lower odds of the owner providing uncontrolled outdoor access.



Owner Demographic Factors

Owners who lived in a village (with a population of less than a thousand people) or resided on a farm had significantly higher odds of allowing their cat uncontrolled outdoor access (Table 4). In contrast, owners living in an apartment, condominium, townhouse, or semi-detached house had lower odds of giving their cats uncontrolled outdoor access. Women and owners who had a professional degree (e.g., veterinarian) also had lower odds of providing uncontrolled outdoor access to their cats.


Table 4. Logistic regression model for risk factors associated with uncontrolled outdoor access for cats based on owner reports, with province/state as a random effect (N = 7,838 participants).

[image: Table 4]



Owner Perspectives

Owners showed a range of perspectives on the benefits and risks associated with outdoor access (Figure 2). In general, owners who agreed with risks associated with outdoor access (e.g., contracting a disease) had lower odds of allowing uncontrolled outdoor access, and those who agreed with benefits of providing outdoor access (e.g., increased activity) had higher odds of letting their cats outside uncontrolled (Tables 5, 6).


[image: Figure 2]
FIGURE 2. Owner responses on level of agreement with statements on the benefits and consequences of outdoor access for companion cats (N = 7,838).



Table 5. Logistic regression model for risk factors associated with uncontrolled outdoor access for cats based on owner reports, with province/state as a random effect (N = 7,838 participants).
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Table 6. Logistic regression model for risk factors associated with uncontrolled outdoor access for cats based on owner reports, with province/state as a random effect (N = 7,838 participants).
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Home Environment and Enrichment Factors

Cat owners who had additional pets (e.g., dogs, fish, reptiles, and birds) in the home, had higher odds of providing uncontrolled outdoor access (Table 7). However, if owners provided interactive enrichment, such as feather wands, small toys, exploratory devices, and elevated platforms, the odds of the owner allowing uncontrolled outdoor access were lower.


Table 7. Linear regression model for risk factors associated with uncontrolled outdoor access for cats based on owner reports, with province/state as a random effect (N = 7,838 participants).

[image: Table 7]



Interactions

Significant interactions were found between the: cat's acquisition source and owner's agreement that outdoor access is beneficial for rodent control; cat's age and owner's agreement that cats are highly motivated to go outside; and owner's gender and agreement that outdoor access promotes physical activity. After reviewing the tested interactions, it was determined that the significant interactions involving owner perspectives were not meaningful. As a result, the interactions were not included in the final model, allowing for a more intuitive and parsimonious model. No biologically plausible confounders were identified for further assessment. Country was not a significant random effect and was thus excluded. The random effect, province/state, was significant, and based on the ICCs (95% CI) of the model, cats within the same province/state have a correlation of 0.055 (0.017, 0.17) (Table 7).





DISCUSSION

Despite recent educational messages from animal welfare and conservation organizations in Canada and the US, results from the current study suggest that a large proportion of cat owners are providing uncontrolled outdoor access to their cats. While the majority of owners believed that cats with no prior outdoor experience should be kept indoors, there were still 1,119 owners (14.3%) who disagreed. This suggests that outdoor access does not depend on prior access experience as close to 21% of owners would still offer access to a new, inexperienced cat. There are also many owners allowing controlled outdoor access by having their cat on a leash, harness or tie-out, offering a catio or an enclosed area with cat-specific fencing, or letting the cats roam but only under direct supervision.

For cats who were allowed uncontrolled outdoor access, the majority of owners neutered their animals, which is important for reducing cat overpopulation and preventing hormonally mediated roaming. While 93% of outdoor cats had their claws, 7% of the uncontrolled outdoor cats were declawed, which is concerning as these animals are likely to be unable to defend themselves against predation. Few owners in this sample took measures to reduce potential cat loss through identification via microchip or collar or through licensing. One previous study found that a majority of cat owners agreed that microchipping helps lost cats reunite with their owners, but did not agree with cat licensing (19). This study did not assess the actual practices of these owners around microchipping and licensing, but another recent study from Australia found that 72% of cat owners reported microchipping their cat, which is much higher than what was found for the current study (36). Permanent identification (e.g., via microchip or tattoo) or provision of identification on a collar are commonly recommended to ensure the cat and owner can be identified and reunited if the cat is injured or becomes lost while outdoors (37).


Cat Characteristic Factors

The current results suggest that male cats are more likely to be provided uncontrolled outdoor access than female cats, which corresponds to the findings of another recent study with international scope (24). In a previous US study on outdoor access, access did not differ between female and male cats (23), but the sample size in that study was relatively small. It has been suggested that female cats might be more suited to live solely indoors compared to male cats based on differences in home range sizes. Mertens and Schär (38) observed that indoor, neutered males had a home range of 4–5 rooms, compared to 3–3.6 rooms for neutered females. As a result, male cats might be more motivated to roam than females, potentially leading to frustration and behavioral issues when restricted. However, the home range differences are relatively small and differences in motivation to roam have not been assessed in neutered male and female cats. Alternatively, owners might be more worried about female cats having uncontrolled outdoor access because of the potential for pregnancy. However, in the current study, 97% of the cats were neutered or spayed, so this hypothesis is unlikely to be a primary contributor to the provisioning of outdoor access.

Cat aggression toward people or other animals was also a factor associated with increased likelihood of outdoor access. However, the directionality of the relationship between aggression and outdoor access is unknown; cats might be let outside because of aggressive behavior, or cats might become aggressive due to the outdoor access provided. Levine et al. (39) observed that households with at least one cat with outdoor access experienced more inter-cat aggression than when all cats were kept indoors. They hypothesized that either cats with outdoor access bring new smells into the home creating aggression in the indoor cat(s), or inter-cat aggression results from redirected frustration from not receiving outdoor access (39).

In addition, cats older than 15 years had higher odds of outdoor access and cats younger than a year of age had lower odds. Foreman-Worsley et al. (24) also found that juvenile cats under 2 years of age were more likely to be kept indoors. It is possible that older cats have a higher probability of having previous outdoor access based on recently updated recommendations for keeping cats indoors, as owners reported strong agreement with continuing to provide outdoor access for cats with prior experience. In contrast, younger cats may be kept inside because they are not large enough to protect themselves or because they are not fully vaccinated or spayed/neutered [procedures typically done before 6 months of age (40)]; unvaccinated cats, particularly those younger than 4 months of age, would be more susceptible to contracting diseases, parasites, or illness, and unneutered young cats that are past sexual maturity would be capable of reproduction.

Similar to the results of Foreman-Worsley et al. (24), the current study found that cats who have an existing medical problem were less likely to have uncontrolled outdoor access. Cats with existing medical issues might be more susceptible to acquiring a disease or infection and/or vulnerability to predation. For example, particular diseases that are immunosuppressive and increase the risk of contracting secondary infections (41), such as Feline Leukemia Virus, might result in owners being less likely to allow their cat outdoors. Additionally, some medical issues (e.g., cancer and diabetes) require supportive care, such as assisted feeding and scheduled medication delivery (42), which could deter owners from allowing uncontrolled outdoor access as returning times could be unpredictable.

At many humane societies and animal shelters, adopters are required to sign contracts that ensure cats remain solely indoors, and our results suggest these contracts are effective at reducing the provision of uncontrolled outdoor access. It is possible that owners who acquired their cats from shelters are more educated about the potential consequences associated with outdoor access through educational materials provided by the shelter or breeder, and thus may be less likely to provide uncontrolled access. A similar relationship was discussed by Clancy et al. (23), who found a significant difference in provision of outdoor access between cats that were initially acquired from a shelter vs. as a stray, suggesting the prevention of uncontrolled outdoor access was due to the education provided by the shelters. However, some owners who had signed contracts were still providing uncontrolled outdoor access, suggesting that these contracts are not fully effective.



Owner Demographic Factors

The types of dwellings and areas that cat owners reside in influenced whether cats are allowed outside, with more uncontrolled outdoor access provided for cats in rural areas in comparison to urban areas; these results correspond with another study that found indoor restriction is associated with city centers and urban areas (24). Owners in urban areas have a greater likelihood of living in an apartment or housing with multiple floors that lack direct outdoor access compared to living in rural areas. Higher outdoor access in rural and farm areas might also relate to cats being kept as domestic predators to control pests (43), as confirmed by some participants in this study, who specifically stated in their comments that they owned cats for this purpose. Also, free-roaming cats have a higher likelihood of being involved in road traffic accidents in areas with heavy traffic, like urban or metropolitan cities, compared to rural areas. These accidents could cause serious injuries (e.g., rupturing internal organs or broken bones) that may result in financial or welfare ramifications (e.g., amputations) or death (16), and may deter owners from allowing outdoor access in high-traffic areas.

Women were less likely to allow uncontrolled outdoor access than men. Studies have shown that women tend to display more positive behaviors and concerns toward animal welfare and animal rights than men (44, 45). Research also suggests female pet owners have a stronger bond with their animals than male owners and this factor increased the likelihood of bringing their pets to the veterinarian for care (46). Furthermore, women have been found to interact with their cats (i.e., physically and verbally) more often than men, supporting the suggestion that women develop higher quality relationships with their cats (47). If women have stronger bonds with their cats, they may be more concerned about the risks associated with outdoor access. Owners with professional degrees (e.g., veterinarians or doctors) also had reduced odds of providing uncontrolled outdoor access, which might be attributable to greater awareness about the risks about this form of outdoor access (e.g., contractible diseases) and about general recommendations for pet care.



Owner Perspectives Factors

The majority of owner perspectives aligned as predicted, where owners who were concerned about risks to their cat's welfare (e.g., being injured or contracting a disease) had lower odds of providing uncontrolled outdoor access, and owners who agreed with factors related to outdoor access that could enhance their cat's welfare (e.g., reduce risk of behavioral issues) had higher odds of providing uncontrolled outdoor access. These findings are similar to those of another owner-completed survey that found that owners cited various outdoor risks as reasons for keeping their cats indoors (24). Our findings are further supported by previous research with Australian cat owners. One study found that a major barrier to containment was a belief that cats need to wander for mental and physical health (27), and another study found that owners that keep their cats indoors are more likely to believe confinement protects cats from injury (25).

However, not all perspectives aligned. For example, owners who agreed that “outdoor access for cats is problematic because cats hunt small mammals and birds” had higher odds of providing outdoor access. Similarly, other studies have found that beliefs about cats influencing wildlife are either not or only weakly correlated with cat owner behaviors and intentions around keeping cats indoors (26, 27). This misalignment could be due to cognitive dissonance, which is a result of conflict between attitudes and behaviors (48). According to Akpan et al. (49), people's actions do not always align with their beliefs, which could explain how even though owners are aware of the associated risks with outdoor access, they continue to provide access. Alternatively, some owners might have had positive feelings about pest control by cats. For example, Foreman-Worsley et al. (24) found that some owners relied on cats for control of rats and mice on their property. We might have found different results in the current study had we separated reporting for species thought of as pests from songbirds and other “attractive” wildlife. Additionally, there were owners who were not aware of certain risks. For example, only 33.8% of owners agreed that outdoor cats can transmit diseases to humans and animals; however, as Kasbaoui (9) demonstrated, contact with wildlife and other animals can increase transmission of diseases and parasites to cats, and also to other animals via cats. Even when certain risks are widely recognized, owners are still providing uncontrolled access, suggesting a disconnect between knowledge and action. Interestingly, one recent intervention study found that wildlife protection messaging was effective at increasing both motivation to contain and belief that containing was possible in a sample of Australian cat owners, suggesting that further education could be effective for altering cat containment activities (29).



Enrichment and Home Environment Factors

Other pets living in the cat's home environment increased the odds of having outdoor access. This corresponds to the results of Foreman-Worsley et al. (24) which found that owners cited having a multi-cat household as one of the reasons why they allow their cat outdoor access; open-text responses from owners in this study suggested outside access provided additional space for the cats to get away from each other. Without a safe place to allow escape from unfamiliar or undesired situations (8) the likelihood of having inter-animal aggression or problems between pets is greater. Further research is necessary to explore this relationship.

The provision of interactive enrichment in the home reduced the odds of cats being given uncontrolled outdoor access. This relationship is likely not causal; instead, owners who keep their cats indoors are probably more likely to provide enhanced enrichment to account for the limited and confining indoor environment. The current study found that cats without uncontrolled outdoor access were provided with more enrichment types (e.g., small toys, interactive toys, and scratching areas) than cats with uncontrolled access. Enrichment promotes species-specific behavior, such as chasing, climbing, or biting by imitating prey or natural environments (8). For animals without outdoor access, their indoor environment may be enhanced with enrichment, minimizing boredom and behavioral issues, such as aggression (15). Therefore, while indoor housing can limit physical activity and the ability to perform natural behaviors, providing interactive enrichment can improve their housing quality and promote their well-being.



Limitations

The majority of the participants reported that they resided in Canada, and most of them resided in Ontario. Furthermore, as is common for online surveys (50), this survey also had more women respondents than men. Due to the disproportionate gender ratio and number of participants from particular regions, it is possible that findings and trends may not generalize broadly to the target population. However, the sample size was relatively large, with reasonable representation from males and different geographical areas. In addition, the regression model accounted for gender through inclusion in analysis as well as geographical clustering through inclusion of participant state/province as a random effect, and while significant, the effect size for state/province was small and significance was likely a result of the large sample size. Additionally, since this survey relied on owner self-reporting, social desirability bias, a bias involving answering based on what is believed to be favorable or are society's norms, may have occurred. Accompanied with owners being unable to accurately recall details, such as average time spent outside, the results of how owners care for their cats and perceive cat welfare may have been skewed.

Since the survey was cross-sectional, capturing prevalence data at one period in time, it is not possible to infer causation or illustrate longitudinal trends. Also, because this was an exploratory and hypothesis-generating study, the high number of variables tested increased the chance of type one errors. The cross-sectional and exploratory nature of this current study, however, highlights areas for future research through controlled studies.




CONCLUSIONS

One fifth of owners in the current survey allowed their cats with uncontrolled outdoor access, and many owners that provided outdoor access failed to implement management strategies that are commonly recommended to protect the welfare of cats and of wildlife, such as microchipping and using a collar with a bell. Several factors that were associated with the provision of uncontrolled outdoor access were identified, including factors related to cat characteristics (e.g., sex, breed, cat age, existing medical conditions, aggression), the home environment (e.g., other animals in the home), owner perspectives (e.g., benefits and risks associated with outdoor access), and owner demographics (e.g., gender, level of education, location, and type of household). The majority of owners were aware of the primary risks and benefits associated with outdoor access, but their attitudes were not the sole factor that influenced the provision of outdoor access. Based on the current results, further research is needed to explore domestic cat needs and the other outdoor alternatives to promote and protect the welfare of owned domestic cats. Outdoor access is a multifactorial decision and future research should explore the impact of outdoor access on cat welfare, the effect of owner-pet bonds on outdoor access and the efficacy of educational programs on owner perspectives toward outdoor access.
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