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Abstract

Introduction: Fear is a negative emotional state that can influence early behavioral develop-
ment and lead to impairments in animal welfare. For young kittens, excessive fear early in life
can instill lasting fearfulness leading to behavioral issues such as aggression, negative impacts
on the human-animal bond, potential mistreatment, relinquishment to shelters, and/or eutha-
nasia. Therefore, it is crucial that caretakers can accurately identify when their kittens might
be experiencing fear in order to respond appropriately.

Methods: We used an online survey to determine: (1) whether members of the general public
(n =761) can accurately identify and rate different severities of fear behavior in young kittens
in short video clips (i.e. no fear requiring no intervention, mild fear requiring awareness of
possible intervention, and moderate fear requiring immediate intervention); and (2) whether
an educational video offering specialized training on identifying kitten behavior can improve
human ability to correctly rate kitten behavior in comparison to a general kitten care video.
Results: Using mixed logistic regression models, we found no difference at baseline in correct
ratings between the two video groups across all fear categories. However, participants who
received the specialized behavior training had significantly greater odds of being correct after
video training for all three categories compared to participants who received the general kitten
care video. Additionally, previous experience with cats and participant personality impacted
ratings.

Conclusions: Overall, the current study demonstrates that concise and specialized training in
identifying kitten behavior is a useful tool for improving human ability to identify and rate fear
levels in kittens. This training approach can help strengthen caretaker understanding of kitten
behavior to ensure interactions with potentially fear-provoking stimuli are properly mitigated
to reduce related welfare impacts. Thus, these types of educational resources are encouraged
within shelters, veterinary clinics, research settings, and foster and adoptive homes to improve
the welfare of kittens.
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ear is a negative emotional state that can directly

impair animal welfare and influence behavioral

development, leading to higher levels of fearful-
ness and welfare impairments later in life (e.g. reviewed
by'). Heightened fearfulness can also cause behavioral
issues in cats, such as aggression.? It can also lead to neg-
ative impacts on the human—animal bond and potential
mistreatment by caretakers, relinquishment to shelters,
and/or euthanasia.>* A key factor to preventing fear
early in life is appropriate exposure to a range of different

stimuli during the sensitive period for socialization, which
is estimated to occur between 2 and 9 weeks of age in
kittens.®? During this time, kittens are more resilient to
new experiences and can form positive associations with
the world around them when exposures are appropriate. '’
However, if kittens experience excessive negative emo-
tional states, like fear, during these exposures, it can result
in lasting fear.!! Therefore, it is important that caretakers
can accurately identify when their kittens might be experi-
encing fear to be able to respond appropriately. Observer
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reporting has been shown to be a valid and valuable tool
for animal welfare research'? and is likely also a valid
method for assessing kitten behavior.!3

Previous research has investigated human-cat inter-
actions with and without a short 5-min training inter-
vention, which included information on appropriately
interacting with cats and the importance of recognizing
cat body language.!* Compared to the control scenario
without intervention, the interaction styles from the
human participants who received the training interven-
tion were found to be more closely aligned with best prac-
tice principles, demonstrating improved understanding of
the connection between displays of behavior and emo-
tional state." Thus, improving human understanding of
cat behavior — and the link to emotional state — can have
major implications for improving feline welfare.

Research into human ability to correctly infer the
emotional states of dogs and cats from expressions and
vocalizations has been summarized,' with the majority of
empirical studies focusing on dogs and only a few studies
focusing on cats. Veterinary professionals have been found
to have difficulty distinguishing between painful and pain-
free cats from facial images,' whereas the general public
has been found to rate positive and negative valence in
cats from YouTube videos slightly better than chance.!
Studies have also examined whether training is effective
for improving human ratings of emotions in dogs, inves-
tigating whether caretakers are able to accurately identify
behavioral indicators of fear before and after a training
intervention.!” Training improved caretaker recognition
of fear in videos of unfamiliar dogs but, interestingly, did
not influence how caretakers rated fear levels in their own
dogs.'” To date, no known studies have examined human
abilities for identifying emotional states in kittens, or
whether training is effective for improving identification.
To avoid misclassification in feline behavior research and
assessment, studies focused on kittens are an important
next step.

The current study determined whether members of the
general public could accurately identify and rate differ-
ent severities of fear behavior in young kittens. We also
tested the efficacy of specialized educational training for
identifying fear behavior and emotional state in kittens
and hypothesized that this training would be effective,
resulting in improved participant ratings of kitten fear
levels. Other factors we explored included: (1) gender, as
it has been shown that women perform better than men at
emotional recognition'® and decoding nonverbal cues in
humans'; (2) previous caretaking experience with cats, as
experience with dogs and cats has been shown to improve
accuracy of interpreting dog and cat behavior e.g. *?!;
and (3) human personality traits, as personality has been
found to influence caretaker-rated temperament in dogs,
with varying effect depending on the human personality

and dog temperament traits examined e.g.>>** as well as
rating of dog and human facial expressions.?

Methods

Survey

The online survey (flowchart in Fig. 1; Table Sl in
Supplemental Material) used in this study was hosted
through Qualtrics® survey software (Qualtrics Software
Company, Provo, Utah, USA). Survey participation
required internet access and was open to anyone over the
age of 18 years with no geographic restrictions. Response
collection was open from 25 January to 5 March 2021.
Participants were not required to be a current or previ-
ous caretaker for a kitten or cat to partake in the study.
Participants were recruited through convenience sampling
with a snowballing approach on social media platforms
(Facebook, X/Twitter, and TikTok) on both personal
pages and lab pages, as well as through an advertisement
on our lab website. Additionally, humane societies and
charities, professional cat bloggers, and other related
shelter and animal behavior contacts were emailed with
an advertisement and survey description asking them
to share on their own social media pages. The survey
protocol was reviewed and approved by the University
of Guelph’s Research Ethics Board for compliance with
federal guidelines for research involving human partici-
pants (REB #20-11-007).

The online survey was available in English and consisted
of three sections: (1) questions about participant demo-
graphics (e.g. age and previous experience with kittens or
cats), their household (e.g. number of children, adults,
and other pets in the home), and their general personality
characteristics using the Ten-Item Personality Inventory
(TIPI®), a validated shortened measure of the Big Five
personality model; (2a and b) two series of 12 short video
clips of kittens that participants were asked to rate for lev-
els of fear; and (3) an educational video (in between each
series of kitten video clips) that involved either specialized
training on identifying emotionally relevant kitten behav-
ior, or general information on kitten care (with no men-
tion of kitten behavior or emotional states). At the end of
the survey, participants were given the option to view the
educational video they did not receive if they wanted to
access the additional information.

For Section 2 of the survey, participants were asked to
watch a series of kitten videos and rate the fear level of
each kitten from three possible categories: neutral/posi-
tive (i.e. no fear), mild fear, or moderate fear. The videos
in each series were taken from a previous study where
kitten responses to novel stimuli were assessed.*® Kitten
testing and video collection procedures were approved
by the University of Guelph’s Animal Care Committee
for compliance with federal guidelines governing the use
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Fig 1. Flowchart of online survey which examined participant ability to identify different levels of fear in companion kittens

based on short video clips (n = 761 participants).

of animals in research (AUP #3943). Initial video selec-
tion for the current study was based on raw data from
the previous study of the duration of time the kittens
spent performing fear behaviors. Avoidance was used as
the main criterion for defining fear behaviors, as is seen
across the animal kingdom.?*?” Therefore, fear behaviors
were those that occurred when Kkittens were avoiding a
novel stimulus, whereas neutral/positive behaviors were
those that occurred when kittens were not showing avoid-
ance and when no stimulus was present. In the previous
study, kittens (n = 46) completed up to seven trials, which
resulted in multiple unique videos to select from for the
present study. In the current study, some kittens were
selected for more than one short video; however, each
video was pulled from unique trials from the previous
study, and the same kittens were not used in the same
fear category. In total, there were eight videos for each
category (three fear categories for a total of 24 unique
videos), randomly selected to be split between the two
series. The final videos were selected for the most direct
view of the kitten and were edited to ensure the view
framed around the kitten was similar across videos (see
Table S2 in Supplemental Material for example videos).
For a video to be classified as neutral/positive, the kitten
had to have not shown avoidance during the original trial
and could also show eating, grooming, and/or holding
their tail upright. For the two fear states, the kitten had
to have shown avoidance during the original trial and
could also show freezing, ears drawn back, and flinching.

To differentiate between mild and moderate fear, we used
the distinction of minimizing body size for mild fear (i.e.
crouching and tucking the tail between the legs or around
the body) and maximizing body size for moderate fear
(i.e. piloerection, raised and arched back), in line with
validated measures describing a fearful cat progressing to
a defensive or aggressive state.”® Three experts in feline
behavior (blinded to fear category) rated all videos for
the level of fear to ensure 100% consensus of the cate-
gory being displayed. Each video was approximately 7
seconds in length and could be watched as many times as
participants wanted.

Following completion of the ratings for the first set of
12 short kitten videos (Section 2a), participants watched
one of two educational videos (Section 3). The educa-
tional videos were both approximately 5 min in length and
were comprised of a narrated PowerPoint slideshow (cre-
ated in Microsoft® PowerPoint for Mac v16.45 and edited
in iMovie for Mac v10.2.2 to add subtitles for accessi-
bility). The educational video on specialized training in
kitten behavior (Table S3a in Supplemental Material)
included descriptions and example videos and images
of the different fear categories, focusing on full body
behaviors, such as avoidance, freezing, and piloerection,
and localized behaviors such as ear, tail, and abdomen
positions. >3 The video on general kitten care (Table
S3b in Supplemental Material) included descriptions of
developmental stages for kittens, the importance of the
socialization period, how to conduct desensitization and
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counterconditioning, and aspects of the environment
important for kitten welfare,®® with no mention of how to
identify kitten behavior or emotional states. Participants
were asked to confirm that they watched the educational
video in full and were then prompted to watch and rate
the second series of 12 short kitten videos (Section 2b).
The survey generator randomized all kitten videos within
a series, which series was provided first, and which edu-
cational video was provided, and was set to randomize
evenly for participants to ensure balanced responses
between groups. Participants were required to consent to
the survey conditions and to meeting the age criteria and
had to have watched all kitten videos and the educational
video in full to be included the final analyses.

Statistical analysis

Data were analyzed using mixed logistic regression
models with Stata statistical software (v15.1 for Mac,
StataCorp. 2015, College Station, Texas, USA) to assess
the impact of the educational video on the accuracy of
fear behavior ratings for each fear behavior category. The
main outcome of interest was whether participants cor-
rectly rated the fear category of kittens in each video in
the video series (based on 100% consensus expert ratings).
To investigate the impact of the educational video, we
assessed the interaction between whether or not the par-
ticipants received training (versus general kitten informa-
tion) and whether it was the first or second series of kitten
videos (i.e. pre- versus post-educational video; Section
2a and 2b). Because there were multiple ratings for each
participant, a random intercept of participant ID was
included to account for any clustering at the participant
level. Additional independent variables examined in the
models included participant demographics (i.e. age, gen-
der, community type, and country of residence), individ-
ual personality traits from the TIPI results, and previous
experience with kittens or cats, such as holding positions
with advanced knowledge (e.g. veterinary assistant and
shelter volunteer), and previous and current status of kit-
ten or cat guardianship.

Prior to full modeling, correlations between indepen-
dent variables were assessed using Spearman rank or Phi
correlation coefficients to identify potential issues with
collinearity. If two variables were highly correlated (i.e.
>|0.70|), the most biologically meaningful variable was
selected for further analysis. The assumption of linearity
between the continuous independent variables and the out-
come variable on a log odds scale was graphically assessed
using locally weighted regression curves (LOWESS) and
by testing the inclusion of a quadratic term in the model.
If the relationship was nonlinear and could not be appro-
priately modeled as a quadratic relationship, the contin-
uous variable was categorized. Categorization was based
on a median cutoff or a dichotomous variable based on

ever experiencing an event or situation. The possible
explanatory variables were first tested univariably against
the binary outcome and were considered for inclusion
in the multivariable model using a liberal significance
level (o = 0.20). All variables significant in the univari-
able analyses were included in a main effects model and
were removed in a manual backward stepwise fashion.
Variables were retained in a main effects multivariable
model if they were statistically significant (o = 0.05) or
were considered an explanatory antecedent or distorter
variable (i.e. confounding variable). Confounding vari-
ables were non-intervening variables that caused a change
of greater than 20% in the coefficient of other statistically
significant variables in the model when removed.* Two-
way interactions were evaluated among all main effects
and were retained in the model if they were statistically
significant (o0 = 0.05).

Model fit was assessed by graphically evaluating the
homoscedasticity and normality of the best linear unbi-
ased predictors (BLUPs). Pearson and deviance residuals
were also assessed to determine if there were any outly-
ing observations, which were then inspected for record-
ing errors and impact on the model. Using the variance
components from the multivariable mixed models, we
estimated the variance partition components using the
latent variable technique to determine the variance at the
participant level (i.e. the random intercept).

Results

Summary statistics

In total, 1,124 responses were received, of which 363
were removed due to not providing proper consent, not
meeting the age criteria, or noncompletion (i.e. entering
no responses), leaving 761 fully completed responses for
the final analyses. Reported in Table 1, most participants
identified as women, resided in Canada in an urban com-
munity, did not have advanced knowledge or expertise in
cat or animal behavior, and were not currently the pri-
mary caretaker for kittens, but were currently the primary
caretaker for at least one cat. Furthermore, most partic-
ipants had previously been the caretaker for at least one
kitten and at least one cat. The average age of participants
was 38.8 years (range: 18-79), and the average scores for
all measured personality traits were slightly lower than
the general population® (Table 1).

Across all three fear categories, the proportion of cor-
rect ratings at baseline were comparable between groups
(i.e. before watching either educational video; Fig. 2).
Post-training, the proportion of correct ratings from
participants in both groups were also comparable for the
neutral/positive category regardless of which educational
video they received (Fig. 2). For both fear categories, a
lower proportion of participants were correct in their
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Table 1. Demographic characteristics of participants for an online survey examined participant ability to identify fear in companion kittens
based on short video clips (7 = 761 participants, unless otherwise indicated)

Characteristic N %
Gender
Woman 642 84.5
Man 77 10.1
Nonbinary 27 3.6
Prefer not to answer 14 1.8
Gender identity not listed | 0.1
Country of residence (n = 668)
Canada 236 353
USA 224 335
UK 75 19.9
Other 133 13.9
Community type (n = 758)
Rural (fewer than 1,000 people) 46 6.1
Small (1,000 to 29,999 people) 116 15.3
Mid-sized (30,000 to 99,999 people) 138 18.2
Urban (100,000 to 999,999 people) 301 39.7
Metropolis (more than | million people) 157 20.7
Advanced knowledge in cat or animal behavior*
None 471 61.9
Veterinarian 39 5.1
Veterinary technician/assistant/student 60 79
Shelter worker/volunteer 108 14.2
Animal behavior/welfare researcher/student 107 14.1
Kitten or cat foster 189 24.8
Other (e.g. animal trainer, cat sitter, groomer) 38 5.0

Current primary caretaker for kittens

0 kittens currently 709 93.2
|+ kittens currently 52 6.83
Current primary caretaker for cats
0 cats currently 280 36.8
|+ cats currently 481 63.2
Primary caretaker for kittens over lifetime
0 kittens previously 257 338
I+ kittens previously 504 66.2
Primary caretaker for cats over lifetime
0 cats previously 132 17.4
|+ cats previously 629 82.7
Personality trait averages (n = 759)° Average [range; SD]
Extraversion 3.66 [1,7;SD = 1.62]
Agreeableness 5.13[1.5,7;SD = 1.13]
Conscientiousness 5.35[1,7;SD = 1.28]
Emotional stability 4.34[1,7;SD = 1.28]
Openness to experience 5.36 [2,7;SD = 1.00]

*Participants could select more than one.

®Population averages (Gosling et al.?): Extraversion: 4.44 (SD = |1.45), Agreeableness: 5.23 (SD = I.11), Conscientiousness: 540 (SD = 1.32), Emotional
stability: 4.83 (SD = 1.42), Openness to experience: 5.38 (SD = 1.07).
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Fig. 2. Proportion of correct participant ratings of kitten fear states before and after watching a 5-min educational video on
either general information on kitten care (Info group; n = 373 participants) or specialized training in identifying kitten behavior
(Training group; n = 388 participants). Correct responses were based on 100% consensus of ratings by three feline behavior

experts.

ratings if they received the info video compared to those
who received the training video (Fig. 2).

Mixed logistic regression results: The impact of special-
ized training on the accuracy of participant ratings for
kitten fear behavior categories was analyzed (Table 2).
Pre-training, there was no difference in correct ratings
between groups across all fear categories for the first
series of kitten videos watched (i.e. at baseline; Table 3).
In the second series of videos — after watching the edu-
cational video on either specialized training in identify-
ing kitten behavior or general information on kitten care
— participant ratings differed between groups across all
fear categories (i.e. neutral/positive, mild fear, and mod-
erate fear; see Table 2 for full model results and Table 3
for interaction contrasts). For all categories, participants
who received the training for identifying kitten fear had
significantly greater odds of being correct in the second
series of kitten videos (Tables 2 and 3). For the neutral/
positive category, participants who had ever been the pri-
mary caretaker of one or more cats over their lifetime had
greater odds of correctly rating the videos compared to
those who had never been the primary caretaker for any
cats (Table 2). No additional covariates were significant
for the mild fear category. For the moderate fear category,
participants who received the general kitten care informa-
tion video had reduced odds of rating correctly in the sec-
ond series of kitten videos (Table 3). Additionally, for the
moderate fear category, participants who had ever been
the primary caretaker of one or more cats had reduced
odds of correctly rating the videos compared to partici-
pants who had never been the primary caretaker for any
cats. Finally, participants who had a high score for the
personality trait openness to experience had reduced odds

of rating correctly compared to participants who had a
low personality score for openness (Table 2). For other
comparisons between groups, please see Table 3.

Discussion

This study found that concise and specialized training in
identifying kitten fear behavior is effective at improving
human ability to rate different levels of fear in kittens.
There was no difference between groups at baseline (i.e.
pre-training), indicating equivalent abilities at the start of
the survey. Participants in both groups improved their rat-
ings for the neutral/positive category in the second series
of kitten videos; however, the odds of being correct were
greater for the group who received the specialized train-
ing in identifying kitten behavior (i.e. training group).
The specialized training video was also particularly useful
for improving the distinction between mildly and moder-
ately fearful kittens. In fact, participants in the group who
received the educational video on general kitten care (i.e.
info group) made no improvements for the mild fear cate-
gory and had significantly reduced odds of rating correctly
for the moderate fear category. While comparisons between
fear categories were not tested statistically, the odds ratio
was numerically lowest for the mild fear category, suggest-
ing that the associated behaviors may be more subtle and
challenging to recognize. Distinction between these states
is important as mild fear requires careful monitoring to
prevent progression to moderate fear, whereas moderate
fear may require immediate intervention to avoid further
advancement to aggression or other welfare-relevant or
public safety issues.” Detailed training for identifying the
potentially more ambiguous state of mild fear is likely to
be particularly beneficial for kitten caretakers.
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Table 2. Results from mixed logistic regression models examining participant ratings of kitten fear states after watching a 5-min educational
video on either general information on kitten care (Info group; referent; n = 373 participants) or specialized training in identifying kitten behavior
(Training group; n = 388 participants)

Emotional state category Variable OR 95% CI P
Neutral/Positive Info group REFERENT

Training group 1.33 0.93,1.90 0.118

First series of videos REFERENT

Second series of videos 2.59 1.77,3.80 <0.0001

Info group*before educational video® REFERENT

Training group*after educational video® 3.78 1.71,8.39 0.001

Never been a caretaker for cats previously REFERENT

Caretaker for | or more cats previously 1.89 1.29,2.77 0.001
Mild fear Info group REFERENT

Training group 1.06 0.90, 1.25 0.482

First series of videos REFERENT

Second series of videos 0.96 0.83,1.12 0.641

Info group*before educational video® REFERENT

Training group*after educational video® 4.45 3.48,5.67 <0.0001
Moderate fear Info group REFERENT

Training group 1.05 0.84, 1.31 0.658

First series of videos REFERENT

Second series of videos 0.82 0.69,0.99 0.038

Info group*before educational video® REFERENT

Training group*after educational video® 6.68 4.83,9.24 <0.0001

Never been a caretaker for cats previously REFERENT

Caretaker for | or more cats previously 0.65 0.50,0.84 0.001

Low openness to experience personality trait REFERENT

High openness to experience personality trait 0.80 0.66,0.97 0.022

Bold values indicate a p value of less than 0.05 (i.e., statistical significance).

Odds ratios are odds of rating fear state correctly compared to expert ratings, including random intercepts for participant®.

*Variance components from each mixed model: Neutral/Positive: 0.962 (95% Confidence Interval [CI]:0.560, .653); Mild fear: 0.195 (95% CI:0.121,0.315);
Moderate fear: 0.722 (95% Cl: 0.544,0.959).

®Please see Table 3 for the interpretation effects of the interactions.

Tuble 3. Contrasts of combinations of interacting variables from mixed logistic models presented in Table 2 comparing participant ratings of
kitten fear states before (baseline) and after watching a 5-min educational video on either general information on kitten care (Info group; referent;
n = 373 participants) or specialized training in identifying kitten behavior (Training group; n = 388 participants)

Emotional state category ~ Contrast comparison OR 95% CI P
Neutral/Positive Training group vs. Info group at baseline 1.33 0.93,1.90 0.118
Training group vs. Info group after educational video 5.03 2.37,10.65 <0.0001
Info group after educational video vs. Info group at baseline 2.59 1.77,3.80 <0.0001
Training group after educational video vs.Training group at baseline 9.81 4.87,19.74 <0.0001
Mild fear Training group vs. Info group at baseline 1.06 0.90, 1.25 0.482
Training group vs. Info group after educational video 4.72 3.86,5.79 <0.0001
Info group after educational video vs. Info group at baseline 0.96 0.83,1.12 0.641
Training group after educational video vs.Training group at baseline 4.29 3.54,5.19 <0.0001
Moderate fear Training group vs. Info group at baseline 1.05 0.84,1.31 0.658
Training group vs. Info group after educational video 7.03 5.23,9.44 <0.0001
Info group after educational video vs. Info group at baseline 0.82 0.69,0.99 0.038
Training group after educational video vs.Training group at baseline 5.51 4.22,7.20 <0.0001

Odds ratios are odds of rating fear state correctly compared to expert ratings.
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The current study asked participants to rate overall
fear severity in kittens and did not focus on identification
of particular behaviors and their perceived meanings.
Previous research on dog behavior suggests there is a dis-
connect between caretakers relating the display of specific
behaviors and their dog’s emotional state. In one study,
nearly half of dog caretakers reported that their dog dis-
plays fear behaviors when exposed to noises, yet only a
quarter reported their dog as ‘fearful’.* In another study,
dog caretakers provided with a training intervention on
identifying fear in dogs had significantly improved rat-
ings of fear states in dogs but not of ‘no fear’ states.!” The
current study did not disentangle human ability to rate
specific behaviors in kittens, but rather assisted partici-
pants in making the connection between certain combina-
tions of behaviors and the emotional state of fear. Future
research could ask participants to rate individual behav-
iors and their relationships to overall emotional state to
isolate whether specific behaviors are more difficult to
distinguish.

In the current study, there was conflicting impact of
previous experience with cats on fear state identification.
For the neutral/positive category, participants who had
been the caretaker for one or more cats over their lifetime
had greater odds of rating correctly in the second series
of kitten videos. In contrast, for the moderate fear cat-
egory, participants who had ever been the caretaker for
one or more cats had lower odds of rating correctly in
the second series of kitten videos. There was no correla-
tion between the variables for previous experience with
either kittens or cats and any other independent variables,
including holding positions with advanced knowledge or
expertise with cats (e.g. veterinarian and shelter worker).
Previous professional experience with cats has been found
to have little effect on human ability to rate affective state
from subtle facial expressions in cats.'” Previous experi-
ence may impact human ability to rate emotional state
from full body behavior and may be different depending
on age and emotional state of the animal (e.g. young kit-
tens compared to adult cats and neutral or positive states
compared to fearful states). We also found that 22.6 and
18.0% of the variance was explained at the participant
level for the neutral/positive and moderate fear categories,
respectively, suggesting other characteristics of respon-
dents play a role in explaining the variance in recognizing
these affective states.

Having a high score for the personality trait of open-
ness to experience was negatively associated with correctly
rating the second series of kitten videos for the moderate
fear category. While the TIPI used in the current study is
human-reported, it is a validated and widely used tool and
is a robust measure for assessing personality.”” However, a
more detailed personality assessment, such as the 44-item
Big Five Inventory,* may provide deeper insight into the

impacts of human personality. In general, people with a
higher score for openness to experience are thought to
have preference for variety and encourage ambiguity in
their thinking, whereas people with a low openness score
are thought to be more traditional and compartmental-
ised in their thinking.*” In humans, higher openness to
experience has been found to play an important role in
affective processing and correctly recognizing emotions
in others,'® which is in contrast to what we found in the
current study. A recent study investigating impacts of
human personality on dog behavior while walking with
shelter volunteers found that volunteers with higher open-
ness were less likely to use verbal cues to attract the dog’s
attention, which is in line with the related research, sug-
gesting that more open people may have a higher respect
for the autonomy of dogs and have a stronger preference
not to control and command their dogs.®®* In the cur-
rent study, high participant openness may have resulted in
participants permitting greater autonomy to the kitten’s
behavior and possibly being less concerned about their
fear levels. In a study investigating the cat-human rela-
tionship, high openness of cat caretakers was associated
with lower occurrence of reported cat behavior problems,
suggesting this personality trait in humans may poten-
tially be beneficial for cats; however, it is not known if
these associations are due to misattribution of negative
behaviors or selection of cats whose behavior is perceived
to be most similar to the caretaker.* As the effect of per-
sonality in the current study was unexpected, it is also
possible that it could have been a Type I error, and repli-
cation is needed to confirm the robustness of this finding.

Additionally, as with most survey research, a main
limitation includes potential selection bias. Participants
were recruited using convenience sampling and may not
be representative of the general population. Participants
may have been more interested in cat behavior or animal
welfare in general, which may have skewed the study find-
ings. We also did not deceive participants by informing
them of both educational video options, which may have
affected their performance in the second series of videos.
Participants also primarily identified as women, which
did not allow for proper assessment of the impact of gen-
der. Future research should attempt to recruit more men
and other gender identities. It is also not known if the
improved efficacy in identifying the different fear states in
kittens is retained longer than the consecutive test imme-
diately following training. Future research should explore
retained knowledge with a longer time period between
training and testing.

Overall, the current study demonstrates that concise,
specialized training in identifying kitten behavior is a
useful tool for improving human ability to identify and
rate fear levels in kittens. This training approach can help
strengthen caretaker understanding of kitten behavior to
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ensure interactions with potentially fear-provoking stimuli
are properly managed to reduce related welfare impacts.
Thus, these types of educational resources are encouraged
within shelters, veterinary clinics, research settings, and
adoptive homes to improve the welfare of cats.
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Kitten fear behavior ID study

Table S1. Online survey ‘Identification of kitten behaviour’ hosted on Qualtrics survey platform which examined participant ability to identify
different levels of fear in companion kittens based on short video clips (z = 761 participants).

Section |: Participant demographics and Ten-item personality index (TIPI)

Previous kitten experience

Are you currently the primary caretaker of at least one kitten (12 weeks of age or younger) (i.e. you are financially responsible for the
kitten)?

(Choose from Yes/No) (If yes, next question prompted)

How many kittens (12 weeks of age or younger) are you currently the primary caretaker for?
(Dropdown list to choose between | and 10+)

How many kittens (12 weeks of age or younger) have you ever been the primary caretaker for?
(Dropdown list to choose between 0 and 10+)

How many cats (12 weeks of age or older) are you currently the primary caretaker for?
(Dropdown list to choose between 0 and 10+)

How many cats (12 weeks of age or older) have you ever been the primary caretaker for?
(Dropdown list to choose between 0 and 10+)

Do you have any advanced knowledge or expertise in cat training and/or cat behaviour?
(Choose from Yes/No) (If yes, next question prompted)

Which of the following positions related to cats and/or animal behaviour have you held? Please select all that apply. (Choose from: Cat Trainer;
Veterinarian; Veterinary technician; Shelter worker; Groomer; Animal Behaviour Researcher; Kitten or cat foster; Other, please specify [text box])

Have you ever consulted with an expert regarding cat behaviour problems?
(Choose from Yes/No)

Demographics

What is your age?

(Choose one selection from dropdown list: |8 to 100+ years)

Which gender do you identify with?

(Choose one selection from: Man; Woman; Non-binary; My gender identity is not listed; Prefer not to answer
How many adults (18+ years of age) live in your household (including yourself)?
(Choose one selection from dropdown list: | to 10+)

How many children and/or teenagers (under 18 years of age) live in your household?
(Choose one selection from dropdown list: | to [0+)

Which country do you currently live in?

(Choose one selection from All countries available)

Which type of community do you currently live in?

(Choose one selection from: Rural community (fewer than 1,000 people); Small community (1,000 to 29,999 people), Mid-sized community (30,000
to 99,999); Urban community (100,000 to 999,999 people); Metropolis (more than | million people))

Ten-item personality inventory (TIPI)

Here are a number of personality traits that may or may not apply to you. Please select the rating next to each statement
to indicate the extent to which you agree or disagree with that statement. You should rate the extent to which the pair of
traits applies to you, even if one characteristic applies more strongly than the other.

Please select your agreement with each pair of traits.
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Personality traits Disagree Disagree Dis:jlgree Neithe.r agree Agree Agree Agree
strongly moderately a little nor disagree a little moderately strongly
Extraverted, enthusiastic [} O O O O O O
Ciritical, quarrelsome [} O O O ] O O
Dependable, self-disciplined O O [} O O a m}
Anxious, easily upset O O O O O O [m]
CO°|::;|$ new experiences, 0 0 O 0 0 0 O
Reserved, quiet O O [} O O a m}
Sympathetic, warm O O O O O O O
Disorganized, careless O O O O O O O
Calm, emotionally stable O O O O O O O
Conventional, uncreative [} O O O O O O

Section 2a: Kitten videos
Video instructions
It’s time to look at some kitten videos!
You will be shown 12 short video clips of kittens and asked to rate their emotional states ranging from neutral/positive
to fearful.
You will be able to select from the following 3 options:

* neutral/positive state
e mild fear state
e moderate fear state

Please watch the clips as many times as you like and select which option you believe the kitten is displaying. (There is no
sound in the kitten videos.)

Next, you will be randomly selected to receive a short narrated educational video (approx. 5 min) of either specialized
training on identifying kitten behaviour or general information on kitten care. Which one you receive will be randomized
by the survey generator. At the end of the survey you will be given the option to view the educational video that you did
not receive. (There is sound in these videos — you will need access to speakers but subtitles are also available.)

You will then be shown 12 different short video clips of kittens and asked again to rate their emotional states as above.

Kitten videos for rating — Series |

Participants were randomly selected to view one of two series of 12 kitten videos. Links to an example video below ( Table S2).
Please select what level of fear you think this kitten is displaying.
( Choose one from Neutrall Positive; Mild fear; Moderate fear)

Section 3: Educational videos
We are now going to show you a short 5S-minute narrated educational video. There is sound in this video so please turn
your volume up (subtitles available).

Participants were randomly selected to view one of two educational videos. Links to videos below (Table S3). [ Time spent
on video page was recorded |

Option 1: You have been selected to receive specialized training in kitten behaviour. Please watch the video below (subtitles
available).

Option 2: You have been selected to receive information on general kitten care. Please watch the video below (subtitles
available).

Video completion

Did you complete the video?
( Choose from Yes/No)
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Section 2b: Kitten videos for rating — Series 2
Participants were then prompted to watch the other series of 12 kitten videos to the series they were first selected to watch (e.g.
if they were provided with Series 2 first, they now received Series 1 ).

Please select what level of fear you think this kitten is displaying.

( Choose one from Neutrall Positive; Mild fear; Moderate fear)

Finish
During this survey, you either received specialized training in identifying emotional states of kittens or general kitten
information and care. If you are interested in accessing the other video, you can do so below.

(Included links to both educational videos)

Tuble S2. Links to videos used in an online survey that examined participant ability to identify different levels of fear in companion kittens based
on short video clips (z = 761 participants).

S2a. Example short video of a kitten displaying a neutral/positive (i.e. no fear) emotional state S2a. https://youtu.be/8Pxf2FmOxd0
S2b. Example short video of a kitten displaying a mild fear emotional state S2b. https://youtu.be/If2j8HTmnEo
S2c. Example short video of a kitten displaying a moderate fear emotional state S2c. https://youtu.be/Bc | kWs9QMdU

Tuble S3. Links to educational videos providing specialized training in identifying kitten behaviour (Training group) or general information on
kitten care (Info group) used to examine participant ability to identify fear in companion kittens.

S3a. Educational video providing specialized training in identifying kitten behaviour S3a. https://youtu.be/qq | O50SRMMU
(Training group) used to examine participant ability to identify fear in companion kittens.

S3b. Educational video providing general information on kitten care (Info group) used to S3b. https://youtu.be/pHP6WGJVD Gk
examine participant ability to identify fear in companion kittens.
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