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Behavioral Differences Between Indoor and Indoor-Outdoor Felines 

Briarcliff High School, Briarcliff Manor NY 10510 

Teacher: Mr. Michael Inglis 

Mentor: Paula Garber, Lifeline Cat Behavior Solutions 

 

Scientific Discipline: Animal Sciences 

Objectives: Feline behavior studies the spectrum of feline motives, characteristics, and 

relationships between humans and other animals. In addition, there are several hypotheses that 

have spurred on the effect of felines on humans, and vice versa. However, by the hypothesis 

predicted by many researchers, the complex-minded animals may have a unique and independent 

relationship to their owners. In an observation-only study, research was conducted to test how 

indoor and indoor-outdoor felines differ in their relationships with their owners.  

Methods: Retrospectively, results were conducted on two separate data tables, indicating 

the feline’s ages, gender, whether they live in a single-cat or multi-cat environment, 

characteristics, and actions observed. In seven minute sessions, each cat was observed in a room 

with their owner to compare and observe interactions between indoor and indoor-outdoor felines.  

Results: Age did not affect the results, but gender role was significant in the outcome of 

the experiment. Additionally, p-values were measured using a chi-square test in accordance to 

the indoor felines who paid more attention to their owners and the indoor-outdoor felines who 

had more cognitive awareness to the outdoors.  

Conclusion: Furthermore, the results supported and confirmed the hypothesis that indoor 

felines are more responsive to their owners, but did not confirm that indoor-outdoor felines are 

more aggressive and have higher anxiety levels. Further studies should use larger data sets to 

analyze the different interaction levels. 
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Although there have been studies focusing on the individuality of a feline, it has not been 

previously researched regarding how indoor-outdoor felines affect interaction levels between 

owners and felines. This study builds on previous research by the author on The Effect of 

Vocalizations on Human-Feline Interactions. The hypothesis was generated from results of the 

previous research which suggested indoor-outdoor felines as more unengaged with their owners, 

as opposed to indoor felines. 

While feline behavior is a newly-researched field, there have been several studies 

regarding feline behavioral problems. Behavior problems in cats may arise due to poor 

environment management (Stella, 2014). While over 30% of America’s households contain 

felines, many also contain feline behavioral problems (Beaver, 2014). Each year, however, 

millions of cats are euthanized due to aggression and temperament issues, which can result from 

owner negligence (Ellis, 2009). For felines that have not been euthanized, relinquishment often 

becomes their reality. This may further result in shelter overpopulation and adoption issues, such 

as prospective feline owners only adopting younger felines. This is commonly due to the 

misconception that cats are not as healthy when they have been in a shelter for a long period of 

time (Jongman, 2007). Human-cat interactions, one of the more scarcely studied behavior topics, 

is complex to research due to the unique signaling repertoire. 

When certain social behavioral needs aren’t met for felines, then stress, mistrust, and 

miscommunication may arise (Ellis, 2015). Another major problem, aggression, can result from 

an excessive amount of fighting in a household that has not been properly controlled. Aggression 

can arise from inadequate socialization between the cat and the owner, making the bond even 

more difficult to study. This is most prevalent in family households, and it can result from being 

in a shelter for too long (Wedl, 2011). However, some researchers propose that a feline does not 
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need as much attention as other household pets, and that a cat’s independence may be beneficial 

for them. In one study, the complex interactions showed that the cat’s behaviors are influenced 

by the cat’s individuality.cite Male cats spent more time in close proximity rather than female 

felines, and was negatively correlated to aggression (Barry, 1999). However, some research 

concluded that female cats tended to dominate over male cats, and that their marking behaviors 

and had no relationship to their interactions between the felines (Natoli, 2001). In comparison to 

social bonding, many adult male felines tend to be more tolerant of one another rather than 

females. Nevertheless, a multi-cat environment is more likely to be depicted with aggression as 

inter-cat fighting is frequently perceived.  

Under certain circumstances, cats live in a dominant and social hierarchy society, 

meaning one cat tends to control another (Beaver, 2004). This often stimulates multi-cat fighting  

due to fear-based aggression (Beaver, 2004).  

Recent research shows solutions to reoccurring household issues. If a feline is adopted at 

a younger age, fewer problems may arise in the household due to an elongated period of human-

feline interaction (Stella, 2014). Furthermore, a relaxed petting, known as gentling, has been 

studied and found to help ease a cat’s stress (Gourkow, 2014). An owner who plays with his cats 

may help to lower the chances of aggression and improve the bond between the cat and the 

owner (Arhent, 2015).  

Aggression is one of the leading feline behavioral issues in a household. The most 

common aggression known is inter-cat, and this problem can be eliminated by adopting 

compatible felines and making sure there are plentiful resources (Lindell, 1996). Moreover, 

boundaries for the felines can be set up throughout a household to ease any tensions in a multi-
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cat household (Gouveia, 2014). However, more studies are required to be conducted to address 

the numerous problems that feline owners face daily. 

Separation anxiety can also occur due to the felines being separated from their owners for 

a certain amount of time. Within early age, anxiety can develop (Beaver, 2003). Stress can also 

come from a lack of environmental management, making the feline feel unsafe (Heidenberger, 

1997). Feline’s behaviors can be defined by how an environment is shaped. However, it is 

difficult to extract the same data from felines that go outside because they are not so dependent 

on a stagnated environment. If the feline is uncomfortable, urine spraying, marking, and 

scratching can become problematic (Neilson, 2003). Improper socialization can also arise, with 

an inadequate amount of communication; sometimes due to in-close proximity and confinement 

in a space (Nibblett, 2014). In addition, compulsiveness, hyperactivity at night, and excessive 

vocalization can all result from a lack of attention and aggression. 

Recent research shows that there will be an increased communication between the feline 

and the owner if the amount of daily play increases (De Gracca et al., 2014). In one study, the 

complex interactions showed that the cat’s behaviors are influenced by the human’s age and by 

the cat’s individuality. Male cats spent more time in close proximity rather than female feline’s 

independence may correlate to the theory that felines aren’t as attached to humans as the 

conception made it out to be. In order for this complex bond to grow, the environment should be 

stable and comfortable for the feline to reduce the chances of stress. A stable environment, 

loyalty, and nutrition and food consistency are all crucial to allow a proper demonstration of 

favorable feline behavior (Frank, 2015). Palatability in food also affects the cat’s food intake, 

and may change their mood and the way they act (Becques, 2015). Following, resources such as 

food, toys, and areas to play encompass a major role in the structure of an environment 
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(Harbison, 2002). Furthermore, educating the owners about feline care and behavior is essential. 

Cats should have frequent enough visits to a vet to ensure that their communication levels, 

health, and wellness are all up to par (De Gracca, et al., 2014). 

Vocalizations in felines can show friendliness, fearfulness, and aggressiveness. Domestic 

felines excessively vocalize in comparison to feral cats. (Yeon, 2011) However, one study 

supported that feral cats have significantly shorter meows than domestic felines, while domestic 

feline cries were reported as more pleasant sounding to human observers (Nicastro, 2004). In 

addition, research has looked at the frequency and duration of a cat’s meow. Results depicted 

that this may correlate to how a human perceives the meow. In addition, a high call rate can lead 

to defensive behaviors. Vocal characteristics and the utilization of vocalization may depict the 

reasoning for a lack of proper socialization as well, making this a difficult and skewed research 

topic to grasp accurate results (Yeon, 2011). Studies involving vocal characteristics in felines are 

significant in developing a deeper understanding of how humans and felines communicate. 

Previous research on this project studied how vocalization affected human-feline 

interactions. Although there have been studies focusing on the individuality of a feline                           
(Natoli, 2001), it has not been researched previously on how indoor and indoor-outdoor felines 

affect the overall interaction levels between owners and felines.  

In conclusion, feline behavior is a complex topic that has only been extensively studied in 

recent years. Additional research looking into the different interactions between felines and 

owners and addressing the changes in their overall behaviors is required to learn more about the 

problems that arise. Ultimately, a greater understanding and focus in feline behavior can 

encourage a more sustainable household for felines that are facing communication problems. 

 

2.0 Research Question and Hypotheses 
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Research Question: What are the behavioral differences of an indoor feline versus an indoor-

outdoor feline? 

 

H0: There will be no differences in how the indoor or indoor-outdoor feline interacts with their 

owner. 

  

H1: If the indoor-outdoor feline is more cognitively aware of the outdoors, then they will interact 

less with their owner. 

 

H2: If the indoor feline is less cognitively aware of the outdoors, then they will be more 

interactive with their owners.   
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3.0 Materials and Methods 

 
3.1 Feline population and setup 

 In this observational-only study, felines and owners were observed in an empty room 

with one couch where the felines were unable to hide. The room consisted of a window as well, 

where observations were made from outside of the room, so that there was the least possible 

interruption with the study. Before the study began, each owner was offered a twenty-dollar 

stipend for each feline they brought. Also, surveys were handed out to gauge information about 

an owner’s feline. The questions included the feline’s age, gender, if they were from a multi-cat 

or single cat environment, if they were indoor or indoor-outdoor felines, and any anxiety the 

felines experienced. Table 1 (below) shows this information.. However, the breed of the felines 

was not taken into consideration for this study. Cats that had daytime activity in catios (cat 

patios) were considered as indoor felines. All felines were brought in individual cages, and adjust 

time was given to each feline before the study began to minimize anxiety. Room cleanup was 

prompt after each owner and feline departure.  

 

Age Gender Multi-Cat or Single-Cat Indoor or Indoor-Outdoor Felines 

13 Female Multi-cat Indoor-outdoor 

15 Female Multi-cat Indoor 

4.5 Male Multi-cat Indoor-outdoor 

3 Female Single cat Indoor 

8 Male Multi-cat Indoor-outdoor 

3 Female Multi-cat Indoor 

2 Male Multi-cat Indoor 

5 Male Multi-cat Indoor-outdoor 

5 Female Multi-cat Indoor-outdoor 

1 Female Single cat Indoor 

3 Male Multi-cat Indoor-outdoor 

 
Table 1 represents the genders, ages, indoor and indoor-outdoor felines, and the type of household that the felines lived in. 
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3.2 Procedures 

 

This study consisted of seven-minute sessions with the feline and their owner. Data was 

then recorded while observations were made through the window.  

Eleven felines were assessed, consisting of six females and five males. Types of felines 

were not assessed as it did not pertain relevance to this study. No felines had any major anxiety 

or vicious behaviors (growling, hissing, scratching). If any felines encompassed these behaviors, 

they would have been removed from the environment. Furthermore, the majority of the felines 

came from a multi-cat household, with only two from a single-cat household.  

During observation time, feline’s behaviors were assessed by their engagements with 

their owners and the differences in the characteristics between the indoor and indoor-outdoor 

felines.  Table 2 encompasses the behavioral observations that were made in the duration of the 

study. Each column pertains to traits represented by indoor and/or indoor-outdoor felines. 

 
Ears 

Perked 

Looked out 

window 

Unengaged with 

Owner 

Engaged with 

Owner Pupil dilation Relaxed 

Exploring 

Environment 

F#1 F#1 

 

F#1 F#1 

  

 

F#2 F#2 

 

F#2 

  M#1 M#1 M#1 

 

M#1 

  F#3 

   

F#3 

 

F#3 

M#2 

 

 M#2 

 

M#2 

 M#3 

  

M#3 

 

M#3 M#3 

F#4 F#4 

 

F#4 

 

F#4 F#4 

M#4 M#4 M#4 

 

M#4 

  

  

F#5 

    
F#6 F#6 F#6 F#6 

 

F#6 F#6 

  

M#5 

 

M#5 

 

M#5 
 

Table 2 represents the different behavioral observations. 
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Indoor felines possessed interactive traits in the observation environment. Overall, they 

were more engaged with their owners while indoor-outdoor felines tended to be unengaged with 

their owners. Any behavioral observations that did not fit in the data tables were written as side 

notes to help assess the data. In addition to data tables, the p-value of the behavioral differences 

between indoor and indoor-outdoor felines was recorded. All charts, tables, and graphs were 

made after the observational study. 

  

 

4.0  

Results 

In this study, feline behaviors, ages, genders, and whether they lived in a multi-cat or 

single-cat environment were recorded. Eleven felines were evaluated and assessed by their 

behavioral differences between the indoor and indoor-outdoor felines. The percentages of 

interaction vs non-interaction characteristics measured from Table 2 were evaluated and 

recorded (Fig. 1). While 17% of the felines were unengaged with their owners, only 12% were 

engaged with their owner (Fig. 1). Unengaged behaviors included unresponsiveness to owner 

and feline play and cognitive awareness about the outdoors. Engaged behaviors included a higher 

interaction level with their owner, allo-rubbing, and gentle meows toward the owner. 
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Figure 1 represents the percentage breakdown of indoor and indoor-outdoor feline interactions. 

 

Additionally, p-values were measured to deviate between indoor-outdoor feline 

characteristics and indoor feline characteristics.The p-value was evaluated using a t-test 

calculator, and was found to be .422013, which does not reject the null hypothesis. This means 

that there was not enough data to prove the differences between indoor and outdoor felines. 

However, future studies are needed with larger data sets.  

  

Indoor-Felines 

(out of 5) 

Indoor-Outdoor Felines 

(out of 6) Chi-Squared 

Ears perked  4 4 3.256 

Pupil dilation  4 4 3.256 

Looked out 

window  3 4 1.317 

Exploring 

environment 4 1 5.02 

Relaxed 4 0 11.85 

Engaged with 

owner 4 1 5.03 

Total Felines: 11     Avg.: 4.95 

19%

15%

17%15%

10%

12%

12%

Feline Interactions

Ears Perked Looked out Window Unengaged with Owner

Pupil Dilation Relaxed Exploring Environment

Engaged with Owner
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Table 3 represents the chi-square and data distribution. All observations in accordance to indoor and indoor outdoor felines was 

observed. The chi square value was then calculated, as well as the p-value. 

Other traits such as contentment, purring, tail wagging, and licking fur were exhibited 

and taken in consideration for the study. The values that were noted as insignificant were 

grouped into categories closely associated with the characteristics.  

 

Figure 2 depicts cognitive awareness in indoor-outdoor felines. 

 Cognitive awareness in indoor-outdoor felines was also analyzed. Each characteristic 

observed was in correspondence to the “looking out the window” category in Table 2. While 

29% of felines exhibited pupil dilation when looking out the window, onlu 14% exhibited a head 

tilt and head/eye focus. Bird calls were frequent outside of the observation room, but we not 

analyzed based on call frequencies.  

The most distinct results in the study were the “exploring environment” and “looking out 

the window” categories. Exploring the environment was noted as an indoor feline trait, while 

19%

14%

24%

14%

29%

Indoor-Outoor Felines Response to Bird Calls

Harsh meow Wagging Tail Head/eyes focus

Head tilt Pupil Dilation
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looking out the window was more closely associated with indoor-outdoor felines. Overall, 

indoor-outdoor felines looked significantly more outside and were more receptive to animal 

noises (ear perking), while indoor felines were more interested in the indoor environment. 

 Gender was taken into consideration in the results, but it was however noted that male 

and female characteristics in each category were about equal. Further research and analysis 

would be needed to assess gender role, as this study evaluated the differences in interactions 

between indoor and indoor-outdoor felines. However, feline type did not affect the study’s 

relevance. Contributing factors to the study’s results may come from minimal anxiety due to 

environment changes from the felines home to the study room. 

 

Discussions and Conclusions 

 In this observational-only study, evaluations of feline behaviors in response to owners 

were looked at retrospectively. The results depicted a p-value of p<.05, expressing that the null 

hypothesis of indoor felines behaving the same as indoor-outdoor felines cannot be rejected. 

Although the data set was not significant enough, further studies should analyze whether indoor 

felines are more receptive toward their owners and indoor-outdoor felines have an increased 

interest in the outdoors. This further shows that indoor-outdoor felines have a gap in their 

relationship with their owners. In addition, this study supports that owners who interact more 

with their felines have less behavioral problems (Heidenberger, 1997). 

 Skewed results may have been caused from anxiety or changes in environment. Some 

felines took longer to adjust to the environment, with an average adjust time of 10-12 minutes. 

The indoor/outdoor felines exhibited significantly different behaviors than the indoor felines, 

which highly correlated to the time the felines spent outside in a day. The more time the felines 

spent time outside, the more receptive they were to the outdoors (animal noises, etc.) While 
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anxiety depicted was minimal, it may have prevented further interactions between the feline and 

the owner.  

 Although the two felines who expressed complete non-interactive characteristics showed 

insignificant amounts of discomfort, it may have contributed to their lack of activity outside their 

common environment.  

 Gender role in previous studies shows that female felines may differ in responsiveness in 

comparison to male felines. However, this studied showed that female and male characteristics 

did not differ when comparing indoor and indoor-outdoor felines. However, further studies on 

gender role on human-feline interactions would need to be researched. Additionally, only two 

single-cat households were exhibited, which was insufficient data to draw a further conclusion 

on how a single-cat environment with human-feline interactions and can be different from a 

multi-cat environment. There are, however, hypotheses that suggest single cats are more 

responsive to their owners due to individualized attention. 

 The hindering and contributing factors of the study may lead to different and new 

hypotheses for future research. Further research is needed to study how female indoor-outdoor 

felines differ from male indoor-outdoor felines, gender differences in felines and in owners, and 

other behavioral activities that were not observed/recorded. The sample size in the study was too 

small to extrapolate major findings, so future research should have larger sample sizes to further 

support the data collected. 

This study, using observations to analyze whether or not indoor felines are more or less 

cognitive than indoor-outdoor felines, draws essential conclusions for feline behavior research. 

Lack of communication between owners and their felines may result from indoor-outdoor feline 

daily activity outdoors. This study may help to solve social and communication problems 
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between owners and felines, which can overall help to decrease the risk of stress and separation 

anxiety. Although a larger sample is significant in obtaining optimal results, it is still notable that 

each feline exhibited unique traits. Ultimately, no feline was exactly alike to another, as the 

behaviors observed were in a range from unresponsive to highly interactive, relaxed and vocal. 

More studies should be conducted to evaluate and assess the effect of indoor and indoor-outdoor 

felines on human feline interactions to a larger scale. Although the hypothesis was not in 

concurrence with the study’s results, there is still furture research needed to analyze whether 

indoor-outdoor felines exhibit more cognitive awareness to the outdoors - on a more diverse, 

complex level. 
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