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Preface

This Special Issue includes 22 papers on dogs interacting with humans in many different

capacities, environments, and countries. With a focus on canine and human behavior, physiology,

and wellbeing, there are papers concerning interactions between humans and shelter dogs, pet dogs,

therapy dogs, service dogs, working dogs, and free-living dogs. As such, this collection of papers will

be of interest to researchers, veterinarians, animal shelter administrators and staff, as well as people

training and handling therapy, service, and working dogs. I thank authors for their contributions, the

many reviewers who helped to improve all papers, as well as staff members at Animals who carefully

managed reviews, revisions, acceptances, and proofs. I especially wish to thank Iulia Chinan, who

helped start this Special Issue and saw it through its first year, and Sandra Spatariu, who came on

in its second year and saw the project through to completion. Finally, I thank Cyndi Cai, who first

introduced me to Animals and its Special Issues.

Regarding dogs living in shelters, Lisa Gunter and colleagues provide evidence that brief outings

away from the shelter, and especially temporary stays in foster homes, increased a dog’s likelihood

of adoption when compared to control shelter dogs without such interventions. Additionally, these

away-from-shelter programs were more successful at shelters with significant resources and when

a greater percentage of participants were community members than volunteers and staff. Another

canine enrichment activity at shelters is leash walking. Building on studies by other researchers

showing that mature dogs display greater uneasiness around unfamiliar men than unfamiliar women

and our previous study showing sex of an unfamiliar walker influenced scent-marking behavior

of mature shelter dogs during leash walks, my students and I examined this same question while

also including juvenile dogs and subsequent walks when dogs were familiar with walkers. As in

our earlier study, we found that mature male dogs urinated less frequently when walked by an

unfamiliar man than by an unfamiliar woman, and mature dogs of both sexes were less likely to

defecate when walked by an unfamiliar man than by an unfamiliar woman. Unlike mature dogs,

juvenile dogs were generally unaffected by sex of walker. These patterns for mature and juvenile

dogs did not change over walks as dogs became familiar with walkers. Our results indicate that sex

of human and sex and maturity of dog influence interactions between people and dogs in shelters,

and potentially elsewhere. Familiarity did not influence scent-marking behavior of shelter dogs,

perhaps because they are exposed daily to so many different people. A few days after entering

most shelters, dogs are behaviorally evaluated by staff and one part of many evaluations concerns

a dog’s reaction to a stranger. Andrew Song and I examined whether sex of the stranger influenced

dog reactions in this testing situation. We found that dogs responded significantly more strongly to

male strangers than female strangers, but even responses to male strangers fell within the range of

behaviors considered not concerning by staff. Thus, from a practical standpoint, stranger tests on

shelter behavioral evaluations probably do not have to consider sex of the stranger. Future studies

should examine whether sex of an unfamiliar person influences stranger-directed aggression in dogs

in homes.

Living in a shelter is stressful for most dogs. JoAnna Platzer and colleagues investigated

the domestication syndrome hypothesis by exploring potential connections between pigmentation,

behavior, and the physiological stress response in shelter dogs. If pigmentation predicts susceptibility

to stress, then shelters could employ interventions based on coat color and pattern to reduce stress

in specific dogs. The authors found that dogs with different coat colors and patterns did not

differ in a commonly used physiological measure of stress (urinary cortisol:creatinine ratio), thereby
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not supporting assumptions of the domestication syndrome hypothesis. Animal shelters also are

challenging work environments for staff, and most literature on sheltering reflects Western shelters

and perspectives. Deyvika Srinivasa and colleagues conducted semi-structured interviews with staff

at three shelters in India to identify challenges and resiliency factors. Interview analyses revealed

two main challenges and three resiliency factors, some of which differed from those of Western

shelters. The first challenge was high intake numbers due to abandoned pet dogs and large numbers

of free-ranging dogs. The second was inadequate funding reflecting lack of government support

and difficulty obtaining donations from community members due to religious and cultural beliefs

favoring larger animals, such as cows and donkeys, over dogs. Resiliency factors included staff

adaptability, strong co-worker relationships, and a deep commitment to caring for animals. In Iran,

free-ranging dogs also are common, especially in and around cities. Farshad Amiraslani accessed

news articles published online on an Iranian news site to examine spatial distribution of free-ranging

dogs, views on their impacts, and the emergence of dog clinics. He found that cities in most

large provinces had free-ranging dogs, and all impacts were negative, including bites, rabies, and

costs to municipalities of capturing and caring for such dogs. Although in the past, interested

individuals largely took responsibility for free-ranging dogs, some dog clinics now exist in Iranian

cities. Such clinics typically capture, sterilize, vaccinate, and care for injured or ill dogs. However,

space limitations usually result in temporary housing, with most dogs released in natural areas after

treatment.

Most papers in this Special Issue focus on dogs living in homes. Two of these papers examined

dog adoption and another considered issues encountered by owners of dogs with behavioral

problems. Rebecca Mead and colleagues investigated factors that influence the extent to which dog

owners and prospective dog owners in the UK engaged in preacquisition research. About half of dog

owners and two-thirds of prospective dog owners conducted preacquisition research, and likelihood

of doing so was influenced by source of dog, previous dog ownership, and demographic factors, such

as a person’s age. This information may inform efforts by welfare organizations to better prepare

dog adopters. Ian Dinwoodie and colleagues used a self-reporting questionnaire to examine the

relationship between factors used when selecting a dog to adopt and eventual owner satisfaction.

Owner satisfaction was positively influenced when time spent considering an adoption was short,

companionship was the primary motive for adoption, and dog behavior and personality, rather than

physical characteristics, were selection factors. Canine behavioral problems can negatively impact

the bond between dogs and their owners. Although validated tools are available to assess caregiver

burnout in humans caring for other humans, Carmen Luz Barrios and colleagues identified lack of

such a tool for owners caring for dogs with behavioral issues. The authors developed a questionnaire

by modifying a scale used to evaluate human caregiver syndrome, adding new questions, and then

validating the questionnaire. This new tool may improve the wellbeing of both dogs and owners.

Several studies examined the impact of dog ownership on owner behavior, and one examined

the impact on owner physiology. Benedikt Hielscher-Zdzieblik and colleagues examined the effects

of dog breed and age on physical activity of owners in Germany. Whereas most previous studies

on this topic were cross-sectional in nature, these authors conducted a 3-year longitudinal study.

At baseline (time zero), owners of different breeds engaged in different types of activities with

their dogs. When data from participants who completed follow-up questionnaires at years 1, 2,

and 3 were analyzed, owner physical activity was stable over time and not associated with dog

characteristics such as age, size, and activity level. Ana Junça-Silva and colleagues conducted five

different surveys of teleworkers (= remote workers) in Portugal during the COVID-19 pandemic

to examine the relationships between attitude toward telework, positive affect, self-reported job
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performance, and emotional attachment and physical closeness to pet dogs. Some teleworkers

owned dogs while others did not have any pets. Dog owners viewed telework more positively,

and reported higher levels of positive affect and job performance, with positive affect mediating the

relationship between teleworking and job performance. Additionally, this mediating relationship

was strengthened when owners’ emotional and physical closeness to their dog were high. Anamarie

Johnson and colleagues analyzed in-home videos made by American owners when presenting their

dog with eight different types of dental chews, and then compared dog behaviors, scored by trained

coders, to owner reports of their own and their dog’s preference for particular chews. The relationship

between owner-perceived dog preferences and dog behavior from videotapes was stronger than that

between owner preference and dog behavior from videotapes. The results suggest that researchers

interested in factors affecting dog and owner preferences for pet products should consider the use

of in-home video recordings because such videos capture dog behavior in a setting where dogs

are most comfortable. Finally, Justyna Wojtaś and colleagues examined whether correlations exist

between cortisol levels in hair samples from female owners and their cats and dogs living in the

same households in Poland. Each owner also completed questionnaires concerning the frequency of

interactions with each of her cats and dogs as well as rating her emotional relationship with each pet.

The authors did not find significant correlations between cortisol levels of female owners and their

dogs, female owners and their cats, or between cats and dogs living in the same household. However,

some significant correlations were discovered when considering frequency of interaction and rating

of emotional relationship. For example, hair cortisol levels were significantly positively correlated in

owners and dogs if owners groomed the dog once a week as well as when owners described the dog

as giving them a reason to get up each morning.

The two remaining papers on pet dogs evaluated dog-owner attachment and communication.

Emily Richards and colleagues tested dogs on a social evaluation task in which an experimenter

either helped (prosocial condition) or refused to help (antisocial condition) the dog’s owner open

a container; in the control condition, the owner did not turn to either experimenter to ask for

help. The dogs were then tested for which individual (prosocial, antisocial, or control) they

preferred. Owners also completed a subset of questions from the Canine Behavioral Assessment

& Research Questionnaire (C-BARQ) focused on assessing each dog’s level of attachment to its

owner. The main goal was to determine whether level of attachment to owner predicted a dog’s

performance on the social evaluation task. Results indicated that attachment was a significant

predictor of dogs’ preference, but only in the prosocial condition. These results suggest one reason

- individual differences in level of attachment to owner - that might explain the mixed results

characteristic of studies on canine social evaluation. Courtney Sexton and colleagues examined how

dog facial features affect communication between dogs and their owners. The authors developed

a standardized method to code dog facial patterns and coloration and used the Dog Facial Action

Coding System to measure expressivity of dogs’ faces in four conditions: 1) dog at rest without eye

contact from owner; 2) eye contact only from owner; 3) eye contact plus unfamiliar words from

owner; and 4) eye contact plus familiar words from owner. The authors found dogs with plainer

faces tended to be more expressive, and owners more accurately characterized rates of expressivity

in adult dogs with plainer faces. Also, whereas movements of muscles in the upper face of dogs

were higher in conditions 2 and 3 (ambiguous cues from owners), movements of muscles were more

equally distributed across facial regions in condition 4 (clear social cues from owners).

Two studies examined use of therapy dogs. Lisa Townsend and colleagues studied reactivation

of a hospital-based dog therapy program during the COVID-19 pandemic, when many such

programs were temporarily stopped. The authors collected information, such as type and age of
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participant, length of interaction, and adherence of dog handlers to safety protocols for humans

(using personal protective equipment and hand sanitizer) and dogs (limiting length of visit).

Healthcare workers made up the largest percentage of visit recipients (72%), with the remainder

split equally among pediatric patients, adult patients, and public adults, such as visitors. Visit

durations were longer with patients than healthcare workers, and handler adherence to human and

dog safety protocols was high. These findings should inform development of policies and procedures

for other visitation programs using therapy dogs. Although use of therapy dogs in medical settings

is somewhat common and associated with positive effects, such as reducing patient anxiety and

perception of pain, the practice is less common in dental settings. Using a pre-tested and validated

survey, Katelyn Cass and colleagues investigated the perceptions and concerns of orthodontic

patients and their caregivers about therapy dogs. The authors did not perform dog therapy or

examine its effectiveness in reducing anxiety. More than one-third of patients experienced at least

moderate anxiety related to orthodontic care, and the majority of participants thought therapy dogs

would reduce anxiety and make dental visits more enjoyable. A minority of participants expressed

concerns about safety, cleanliness, and allergens, and nearly half would select an orthodontic office

with therapy dogs over an office without therapy dogs. These data indicate that most patients and

caregivers support the use of therapy dogs in orthodontic offices, and few have concerns.

Two papers focused on service dogs trained to guide visually impaired people. Yana Bender and

colleagues conducted semi-structured interviews with German owners of guide dogs to determine

factors influencing dog-handler compatibility. The authors found that similar activity levels, hobbies,

and personalities characterized a good match between owners and guide dogs, and such owners

reported smaller impacts of previous guide dog ownership. These findings may inform the process

by which people are matched with guide dogs. Given the long hours of demanding work performed

by guide dogs, Enrique De la Fuente-Moreno and colleagues examined cortisol levels in a group of

guide dogs compared to another group of dogs of the same two breeds that also underwent guide

dog training but were living as companion dogs. The authors collected four saliva samples from each

dog over a 1-hour period of isolation (before isolation; 15 minutes after isolation and the sound of

a gunshot; 30 minutes after isolation; 45 minutes after isolation). Guide dogs had higher levels of

cortisol than companion dogs at all four points in time. Although it is unclear whether the higher

cortisol levels in guide dogs reflected stress resulting from their work, these findings at least suggest

that guide dogs may face demanding working conditions.

Working dogs include police and military dogs as well as those involved in scent detection,

herding, hunting, and search and rescue. Ariella Moser and colleagues examined characteristics

that influence performance of Australian biosecurity detection dogs working at airports, docks, and

mail centers to find organic material that could pose a risk to agriculture or native species. The

authors conducted focus group interviews with biosecurity dog handlers, trainers, and supervisors to

develop a questionnaire, which was then completed by handlers when assessing dogs currently used

in biosecurity scent detection. Search motivation and arousal were positively associated with ratings

of detection performance. A dog’s emotional stability did not predict detection ratings, but was

emphasized during focus groups because it can influence dog welfare, safety, and ease of handling

by different people. Working dogs and companion dogs are not always in close contact with their

handlers and owners when communication is desirable. Liliana Rodrı́guez-Vizzuett and colleagues

conducted a scoping review of literature on digital technology that supports remote intentional

communication between dogs and humans. For both dogs and humans, some technologies allow

the generation of messages (e.g., touch screens for dogs and mobile apps for humans), receipt of

messages (e.g., audio and/or vibrational commands for dogs and mobile apps for humans), or both
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(video chat for both dogs and humans). During remote dog-human communication, the most studied

devices were wearable devices for dogs, such as harnesses and collars, and mobile apps for people.

Finally, the authors found that most investigations evaluating these digital technologies were pilot

studies, and concluded that although research on remote communication between dogs and humans

has great potential, it is in very early stages.

To complete our collection of papers, Peter Verbeek and colleagues conducted a scoping review

of literature published from 2012 to 2022 on the dog-human bond. Their focus was to assess to what

degree and in which ways research on the dog-human bond considered welfare of the dogs. They

found that number of publications on the dog-human bond increased over time as did number with a

primary focus on dog welfare. Overall, about one-third of papers had a primary focus on dog welfare,

and such papers typically concerned pet dogs in western, educated, industrialized, rich, democratic

societies. Publications with a focus on dog welfare most commonly addressed behavioral issues,

particularly problematic behavior, as compared to other aspects of dog welfare, such as nutrition,

environment, and health. The authors concluded by suggesting more research in this area is needed

on therapy dogs, service dogs, working dogs, and free-living dogs, and in geographic regions other

than Europe and North America. Finally, they suggested that Tinbergen’s four questions–proximate

causation, development, function, and ultimate causation–could be a useful guide in developing

future research questions on dog welfare and the dog-human bond.

Betty McGuire

Editor
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The Influence of Brief Outing and Temporary Fostering
Programs on Shelter Dog Welfare
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Ingrid C. Wurpts 3, Erica N. Feuerbacher 2 and Clive D. L. Wynne 1
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3 State Farm Insurance, Phoenix, AZ 85016, USA; ingrid.wurpts@gmail.com
* Correspondence: lisagunter@vt.edu

Simple Summary: Animal shelters can be stressful for dogs, but human interaction can improve their
experience. While at the shelter, dogs’ stress can be reduced by spending time with a person outside
of their kennel as can leaving the shelter for an overnight or longer stay in a foster home. In this
study, we analyzed data of 1955 dogs from 51 animal shelters that went on an outing of a few hours
or fostering stay of 1–2 nights, and 25,946 dogs that resided at these shelters but did not experience
these interventions (controls). We found that outings and temporary fostering stays increased dogs’
likelihood of adoption by five and over 14 times, respectively. While dogs that experienced these
interventions spent longer in the shelter awaiting adoption as compared to non-intervention dogs,
this difference in length of stay was present prior to the dogs’ outings and fostering stays. We found
that shelters’ intervention programs were more successful when members of the community were
more involved in providing these experiences (in contrast to volunteers and staff) as well as when
these organizations had more resources. Animal shelters should consider implementing brief outing
and temporary fostering programs to improve the welfare of shelter-living dogs.

Abstract: Human interaction is one of the most consistently effective interventions that can improve
the welfare of shelter-living dogs. Time out of the kennel with a person has been shown to reduce
physiological measures of stress as can leaving the shelter for a night or more in a foster home. In this
study, we assessed the effects of brief outings and temporary fostering stays on dogs’ length of stay
and outcomes. In total, we analyzed data of 1955 dogs from 51 animal shelters that received these
interventions as well as 25,946 dogs residing at these shelters that served as our controls. We found
that brief outings and temporary fostering stays increased dogs’ likelihood of adoption by 5.0 and
14.3 times, respectively. While their lengths of stay were longer in comparison to control dogs, this
difference was present prior to the intervention. Additionally, we found that these programs were
more successful when greater percentages of community members (as compared to volunteers and
staff) were involved in caregiving as well as when programs were implemented by better-resourced
shelters. As such, animal welfare organizations should consider implementing these fostering
programs as evidence-based best practices that can positively impact the outcomes of shelter dogs.

Keywords: dogs; animal shelter; human–animal interaction; welfare; adoption

1. Introduction

Millions of dogs enter animal sheltering facilities across the United States each year [1].
While a dog’s temporary stay in the shelter is likely stressful when compared to life in a
home [2–4], the outcomes of dogs that experience this fate have improved considerably
over the past two decades [5,6]. Overall, dogs are more often reclaimed by their owners,

Animals 2023, 13, 3528. https://doi.org/10.3390/ani13223528 https://www.mdpi.com/journal/animals1
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adopted, or transferred to other shelters for placement, while canine euthanasia is occurring
less often [7–9].

This improvement in live outcomes provides an opportunity to further explore the
welfare of dogs as they reside in animal shelters. Mellor and Reid [10] describe animal
welfare as a state of being, both mental and physical, that an animal experiences. In total,
these experiences are subjective within the animal, and an animal’s welfare or well-being
is the integration of these experiences. Within the literature, scientists have focused their
evaluations of welfare on the animal’s biological functioning, its affective state, and how
closely its living situation matches its natural state of being [11].

Because a dog’s residency in the animal shelter is temporary, we can measure its
welfare in two ways: proximally and distally. The proximal evaluation of a dog’s welfare
is concerned with what the dog is currently experiencing. This approach is closest in
perspective to how applied scientists measure the welfare of other captive animals in
order to provide them with optimal care [12]. Here, measurements of health, physiology,
behavior, and cognition inform welfare assessment.

Animal-based measurements, such as a dog’s body condition score, skin condition,
and overall cleanliness can inform welfare assessment in the shelter [13,14]. Cortisol, a
hormone involved in animals’ stress response system, is elevated when dogs are living in
the shelter as compared to a home [3,4,15–17]. In the animal shelter, dogs rest and sleep less
compared to when they are temporarily staying or living in a home [3,16,18]. Furthermore,
when shelter dogs sleep more during the daytime in the shelter, they demonstrate a positive
bias during a spatial cognitive bias task, an indication of better welfare [19].

Human interaction is one of the most well-studied interventions in animal sheltering.
Specifically, dogs spending time with a person outside of the kennel has been consistently
shown to improve dogs’ proximal welfare by reducing measures of stress and improving
their behavior (for an in-depth review, see Gunter and Feuerbacher [20]). Gunter et al. [16]
found that stays of one or two nights in a home reduce dogs’ cortisol levels and increase
their longest bouts of rest. Ferhinger [15] found a similar effect on cortisol when dogs
were provided with three days of fostering. Conversely, brief outings with a person into
the community have been shown to increase dogs’ cortisol levels, even after accounting
for their activity [19]. Regardless of their direction of impact, the effects of out-of-shelter
human-interaction interventions are short-lived. Upon return to the shelter, dogs typically
return to baseline cortisol and activity levels [16,21].

Measuring dogs’ distal welfare involves the ultimate goal of animal sheltering: dogs
permanently leaving the shelter and living in a human home. From this perspective, dogs’
lengths of stay and outcomes are evaluated to assess welfare. Many characteristics of
the dog can influence how long it stays in the shelter and its adoption likelihood, but
these qualities are often immutable, such as the dogs’ morphology or how it arrived to the
shelter [22]. Only a handful of empirically evaluated adoption interventions have been
shown to reduce dogs’ time in the shelter or increase the possibility of a positive outcome.
These include the facilitation of a dog’s adoption by a foster caregiver [23], altering the
dog’s behavior with potential adopters [24], and removing labels used to describe a dog’s
visually-identified breed [25,26].

Thus, while the proximal effects of brief outings and temporary fostering on shelter
dog welfare have been explored, what is less understood is whether dogs’ length of
stay in the care of the shelter or their likelihood of adoption are altered by these inter-
ventions. Generally, canine foster caregiving has been shown to improve dogs’ distal
welfare [27,28]. Thus, in the present study, we hypothesized that both brief outings and
temporary fostering would result in reduced lengths of stay and better outcomes for
shelter dogs, as compared to dogs living in the shelter during the same time period that
did not experience these interventions.
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2. Materials and Methods

2.1. Shelter Recruitment and Enrollment

Animal welfare organizations operating in the United States were contacted for en-
rollment in this study via websites, social media announcements, and targeted email
invitations. After confirming that an organization’s dogs lived in a facility for most of their
sheltering stay (as opposed to a foster caregiver’s home), we conducted interviews with
these organizations. Prospective organizations needed to collect data about their program
in order to participate in the study.

Additionally, information about the shelters’ existing brief outing and temporary
fostering programs was used as criteria for enrollment. For shelters participating in the
brief outing component of the study, these organizations needed to be (1) without a brief
outing program or (2) their program was experienced by an average of less than 10% of their
canine population. For shelters enrolling in the study’s temporary fostering component,
these organizations needed to already have a brief outing program in place that provided
at least 10% or more of their canine population with this activity in order to participate.
Additionally, they either had (1) no temporary fostering program in place or (2) an existing
program that, on average, served less than 10% of their canine population. Shelters with
existing brief outing and temporary fostering programs, in which at least 10% or more of
their dog populations participated, were not eligible to enroll in the study.

During the interview process, demographic information about the shelters was col-
lected, including their admission type (i.e., open, managed, or limited) and organization
type (i.e., municipal, private nonprofit, or private nonprofit with municipal contracts).
Open admission was defined as shelters with unrestricted animal intake from the areas they
served, while those with managed admission controlled the arrival of incoming animals.
Limited-admission shelters restricted the animals accepted into their care [29]. Information
was also gathered about the types of fostering opportunities offered by each organization
and their adoption policies.

Shelters also provided animal intake and budgetary data for the year prior to the study.
Using these data, we calculated each shelter’s live release rate (dividing the sum of all live
outcomes for dogs by total dog outcomes [30]) as well as the shelter’s resource level (as
previously described in Gunter et al. [28]).

2.2. Programmatic Training and Support

After study enrollment, staff at participating animal shelters attended a training
program, provided by Maddie’s Fund (Pleasanton, CA, USA), which discussed procedures
for implementing and operating brief outing and temporary fostering programs. Once
shelter staff completed this training, members of the research team met every other week
with staff in video calls and engaged in email correspondence, assisting the shelter in the
development of either a brief outing or temporary fostering program.

This initial support culminated in the launch of the shelter’s program, which occurred
no later than 45 days after attending the training program. During the program’s launch,
a member of the research team provided on-site assistance to the shelter for 3 days, and
afterward, the team continued remote bi-weekly contact and email correspondence with
each organization until data collection was complete. Following the shelter’s final brief
outing or temporary fostering stay, data collection continued for an additional 7 days to
record the dogs’ outcomes.

2.3. Dogs

Shelter staff determined which dogs would participate in their shelter’s intervention;
however, outings and stays needed to be with dogs six months of age or older and re-
siding at the shelter at the time of participation. Shelters provided data about each dog
that experienced the intervention, including their age, weight, sex, intake date and type,
outcome date and type, and adoption status (i.e., available for adoption or not available
due to medical, behavioral, or other reasons) on the date of their intervention experience.
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Using dogs’ intake and outcome data, as well as the duration of their outing or stay, we
were able to calculate their lengths of stay prior to and after the intervention.

2.4. Brief Outings and Temporary Fostering Stays

Brief outings were conducted off the property of the animal shelter with at least one
person (e.g., staff, volunteer, or community member). Similar to the brief outings described
by Gunter et al. [21], outings lasted approximately 1–4 h. Off-site excursions to shelter-
facilitated adoption events were not included. Temporary fostering stays were defined as
dogs spending 1–2 nights in the home of a shelter staff person, volunteer, or member of the
community, which has previously been described by Gunter et al. [16]. Although shelter
dogs were sometimes placed into foster homes that included one or more resident dogs,
shelter dogs were not placed together, except in instances where dogs were considered a
bonded pair by shelter staff.

The duration of the intervention experiences and whether a dog bite occurred, either
to a person or another dog, were also recorded.

2.5. Foster Caregivers

Shelter staff also collected data about the foster caregiver and their brief outing or
temporary fostering experience, including the caregiver’s age, their relationship to the
organization, the date and time that their outing or stay began and ended, and if they
adopted their dog. From these data, we were able to calculate the total number of caregivers
that participated at each shelter as well as the total number of foster experiences provided.

Additional information about the caregivers providing temporary foster care was
gathered, including whether the person was previously involved with the shelter’s brief
outing or temporary foster programs and the number of dogs residing in their home. If the
caregiver had resident dogs, the shelter recorded the method of introduction between the
resident and shelter dog (e.g., conducted at the shelter, at the caregiver’s home, or the dogs
were separated during the fostering stay).

2.6. Intervention Impact and Program Performance

In order to evaluate the impacts of these interventions on shelter dog outcomes and
length of stay, inventory reports were gathered about the dogs that resided in their shelters
but did not participate in the intervention during the data collection period. These non-
intervention dogs served as our study’s controls. The reports included dogs’ intake date
and type, age, weight, sex, and outcome date and type and were obtained from shelter
data management programs and other sources (e.g., cloud-based spreadsheets and paper
records). Dogs in both the intervention and control conditions were either residing in
the shelter prior to the launch of their intervention program or arrived during the data
collection period. Due to data tracking and reporting limitations, comparison data on
non-participating dogs were not available from Mendocino County Animal Control.

In an effort to evaluate the performance of these interventions amongst our partic-
ipating shelters while accounting for differences in their canine intake, we ranked shel-
ters on (1) the number of foster experiences provided during the data collection period,
(2) the number of foster caregivers providing those experiences, and (3) the number of days
needed for the shelter to enroll 40 dogs in the study, regardless of intervention type. This
40-dog-per-shelter sample size benchmark was used in order to reach an adequate number
of participants based on previous research [16,21].

As such, programs that provided the most intervention experiences to dogs and
had the most caregivers participating in their programs were ranked highest on those
variables, while a shelter that needed the fewest days to collect their data was ranked
higher than a shelter that took longer to reach the study’s sample size. Using each
shelter’s rankings on these three variables, a summed ranking value was calculated. This
overall rank was used to assess program performance in relation to characteristics of the
shelter and its foster caregivers.
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2.7. Data Analytic Approach

In the estimation of descriptive statistics during data analysis, we identified that
many continuous variables (related to the shelters, dogs, interventions, caregivers, and
program performance) were non-normally distributed. As such, means, measures of data
variability (i.e., standard deviation, standard error, and confidence intervals), medians,
and ranges are reported.

To estimate the difference in adoption rates between dogs who experienced brief
outings versus temporary fostering stays, we used a chi-square goodness of fit test.

To understand the impacts of these interventions on adoption versus other outcomes
(i.e., remained in care, transfer out, or euthanasia), we used two multinomial logistic
regression models comparing dogs that received an intervention (outing or fostering
stay) with control dogs (those that did not receive an intervention). Adoption served as
the reference category for the dependent variable. We attempted to include shelter as a
random effect in these models, but they failed to converge, so only models with fixed
effects were employed.

In these regression analyses, relative risk ratios (RR) are reported for brief outings
(BO/RR) and temporary fostering (TF/RR), which indicates the probability of an outcome
for the intervention dogs compared to the probability of the same outcome for dogs that
did not receive a brief outing or temporary fostering stay. As such, an RR value greater
than one indicates how many times more likely that particular outcome is to occur for
intervention dogs than dogs in the comparison group. With ratios of probabilities less
than one, those RR values can be used as the divisor with one as the dividend to yield the
outcome that is X times more likely to occur. Confidence intervals for relative risk ratios
are reported alongside these values.

We used two linear regression models to estimate the effect of the intervention (brief
outing or temporary fostering stay) on length of stay. Our dependent variable, length of
stay in days, was log-transformed to account for its positive skew. In these analyses, dogs
that were returned to their owners were excluded.

In both types of regression models, we entered dog-level covariates including their
sex (i.e., male or female), age (in months), weight (in kilograms), number of times the
intervention was experienced, and intake type (i.e., stray, cruelty/neglect, transfer in,
owner surrender/return). Among dogs that were temporarily fostered, we estimated
the additional effect of an intervention-level covariate: number of resident dogs in the
caregiver’s home.

To explore factors related to the performance of intervention programs among our
study shelters, we used an ordinary least squares regression model with intervention type
(brief outing or temporary fostering) and shelter-related characteristics (i.e., organization
and admission types, resource level, and proportions of volunteer and community care-
givers). Our dependent variable, program performance, was a summed ranking value
based on foster experiences, caregivers, and days of data collection.

All models were evaluated for data sparsity by cross-tabulating categorical indepen-
dent variables with the categorical dependent variable. In instances where cell counts were
at or near zero, groups (e.g., dogs remaining in the organization’s care at the shelter or in
foster care) were combined when appropriate. For models utilizing continuous covariates
(i.e., dog age and weight), we screened for outliers and capped or floored these variables.
When dogs had more than one outing or fostering stay during data collection, associated
logistic and OLS regression models were estimated using the dog’s earliest intervention
experience in order to avoid an individual dog contributing multiple cases to our model
estimations. All analyses were conducted in R.
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3. Results

3.1. Descriptive Statistics
3.1.1. Shelters

Between February 2019 and March 2020, we collected data with 51 US animal shelters
about their brief outing and temporary fostering programs with each shelter. In total,
60 foster programs are represented in this sample (nine animal shelters participated in both
interventions investigated in this study).

Live release rates (LRRs) for dogs varied across our shelters but were relatively high
with an average rate of 91.9% (SD = 9.4%), ranging from 63 to 100% with a median of 95.6%.
Shelters’ annual operating budgets for the year prior to the study varied considerably
from USD 200,000 to over USD 23 million (M = USD 3,983,677, Mdn = USD 2,155,613,
SD = USD 4,394,998).

The number of animals that shelters brought into their facilities each year differed by
several fold. While the average number was 6569 animals (Mdn = 4879, SD = 7051), the
intake of shelters ranged from 241 to 32,788 animals. On average, the proportion of dogs in
these shelters accounted for roughly half of all animals (M = 50.4%, SD = 16.5) with a range
of 27 to 100%, and a median of 47.8%.

Table 1 describes the average, median, and range of operating budgets and annual
intakes by resource level (as previously described in Gunter et al. [28]), including the count
of shelters in our sample that were included at each resource level.

Table 1. Shelter resource levels and associated annual budgets, animal intake numbers, and resources
per animal.

Resource Level
M, Mdn

Annual Budget

Annual Budget
Range

(Min–Max)

M, Mdn
Animal
Intake

Animal
Intake Range
(Min–Max)

M, Mdn
Resources per

Animal

Resources
per Animal

Range
(Min–Max)

Shelters in
This

Dataset

Very Low 1.9 M, 965 K 200 K–4.3 M 10,867, 7215 826–29,595 209, 242 118–276 11
Low 4.2 M, 3 M 1.7 M–13 M 10,016, 8118 3873–32,788 406, 403 370–439 9
Moderately Low 2.2 M, 1.8 M 730 K–4.3 M 4077, 3241 1256–8916 562, 572 473–648 10
Moderate 2.3 M, 1.2 M 300 K–6.9 M 3021, 1494 408–8834 759, 749 699–845 11
High 8.4 M, 6.6 M 1.5 M–23 M 8244, 6377 1498–23,093 1028, 1022 918–1105 6
Very High 7.4 M, 9.9 M 386 K–14 M 4299, 3478 241–8117 1849, 1647 1480–2852 11

Note. Abbreviations: Millions (M), Thousands (K). Average Annual Budget and Average Resources Per Animal
and their associated ranges are in USD. Resources Per Animal is an estimated value calculated by dividing a
shelter’s annual budget by the previous year’s animal intake. Resource Level calculations are not included for
two organizations that were unable to provide yearly animal intake numbers.

Organizationally, most shelters were either private nonprofits (45%), private nonprofits
with municipal contracts (31.7%), or public municipal agencies (23.3%). More often, shelters
were open intake (46.7%), but managed-intake facilities were also common (36.7%). A
smaller proportion of shelters in our study were limited admission (16.7%).

When describing the performances of shelters’ intervention programs as a summed
ranking value of three performance metrics (i.e., number of intervention experiences,
caregivers participating, and days of data collection), the average performance value for
these programs was 62.2 (Mdn = 59.0, SD = 23.6, Range: 12–116).

Overall, 2327 dogs had a brief outing (1728) or temporary fostering stay (599) as part
of this study. Because dogs could have more than one outing or stay, 3481 intervention
experiences occurred: 2786 brief outings and 695 temporary fostering stays. Overall,
2367 caregivers participated, either as brief outing (1842) or temporary fostering (525)
caregivers. These data represent all recorded experiences. A small portion of these
experiences failed to meet study criteria (e.g., the outing duration was less than 1 hour or
the fostering stay exceeded three days) and were removed from subsequent descriptive
and statistical analyses.
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3.1.2. Dogs

The data of 27,901 dogs were used in our analyses: 1955 that participated in the
brief outing and temporary fostering interventions, and 25,946 dogs that resided in the
study shelters at the same time as the intervention dogs and served as controls. Over
half of dogs in this dataset entered the shelter as strays (57.7%). Almost one-quarter of
dogs were surrendered by their owner (16.9%) or were a failed adoption (6.4%), 14.1%
were transferred from another facility, and 4.9% were brought to the shelter as part of
a cruelty or neglect case. Males and females were relatively equally represented (males:
52.2%). Dogs were, on average, just over three years of age at the time of entering the study
(M = 39.7 months, SD = 35.7, Mdn = 24, Range: 5.6–267.9) and weighed a mean of 18.4 kg
(SD = 10.3, Mdn = 18.6, Range: 0.45–77.0).

A majority of dogs (87.8%) that received an outing or foster stay were available for
adoption at the time of the study; however, 12.2% were not available, due to behavioral
(4.2%), medical (4.0%), or other (4.0%) reasons (e.g., stray hold or awaiting transfer). The
average length of stay for intervention dogs, excluding time out of the shelter during
their brief outing or temporary fostering stay, was 35.1 days (SD = 42.3) with a median of
21.0 days. Dogs’ average length of stay pre-intervention was 32.7 days (Mdn = 14, SD = 52.4,
Range: 0–623), and 9.9 days (Mdn = 5, SD = 14.6, Range: 0–157) after study participation.
Dogs in our control condition had an average length of stay of 9.5 days (Mdn = 5, SD = 14.0,
Range: 0–267).

At the end of the study, we found that outcomes for dogs in the interventions were
mostly positive, although nearly a quarter (23.6%) remained in the care of their organization
at the end of data collection (i.e., seven days after the final dog participated in the shelter’s
intervention). Of those dogs still in the organization’s care, nearly all (98.7%) were residing
in the shelter (as compared to a foster home). Almost two-thirds (65.2%) of dogs had been
adopted into a home, 8.2% were transferred to another animal welfare organization, and
less than one percent (0.9%) were returned to their owner. Less than two percent of dogs
that participated in our interventions were euthanized for behavioral (1.1%), medical (0.3%),
or capacity reasons (0.5%). Dogs that were returned to their owners were not included in
the statistical analyses.

3.1.3. Intervention

The average duration of an outing was 3.0 h (SD = 1.3, Mdn = 2.6, Range: 1–10) and
1.6 days (SD = 0.6, Mdn = 1.9, Range: 0.5–3 days) for a temporary fostering stay. Over
three-quarters of dogs (77.1%) had only one outing or stay during the study, but 22.9% of
dogs had two or more experiences. Overall, a total of 2437 brief outings and 496 temporary
fostering stays were eligible for inclusion in these analyses.

During the 2934 intervention experiences that occurred as part of this study, a total
of six bites were reported, representing <1% of all experiences. Most often, these bites
were inflicted upon a person (five) while one incident was with another dog during a
brief outing.

3.1.4. Foster Caregivers

In total, 1842 brief outing and 408 temporary fostering caregivers were included in the
statistical analyses. Caregivers were, on average, 39.0 years old (SD = 15.0) with a median
age of 35.7 years. We found that members of the community, with no prior relationship
to the shelter, were most often providing brief outings (47.5%) while shelter volunteers
provided another 42.7% of outings. Conversely, volunteers more often temporarily fos-
tered (45.4%) while community members provided 37.1% of temporary foster experiences.
Additionally, shelter staff provided 7.7% of the study’s brief outings, and 11.3% of the
temporary fostering stays. A small portion of outings (2.1%) and foster experiences (6.4%)
were provided by caregivers who were not categorized by our study shelters.

Just over half (50.9%) of temporary foster caregivers had no resident dog in their
home; with community members, this occurred much more often (70.1%; Table 2). When
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caregivers had a dog(s) living in their home, they most often introduced the dogs at the
shelter prior to fostering (37.9%), followed closely by caregivers electing to keep the dogs
separated during fostering (35.1%). Over a quarter of caregivers (27.0%) carried out the
introduction between the dogs at their home.

Table 2. Temporary fostering caregivers and number of resident dogs living in their homes.

Percent of Caregivers (%)

Number of Resident Dogs in Home

Type of Caregiver n 0 1 2 3 Not Reported

Community Member 174 70.1 21.3 5.8 1.7 0.6
Volunteer 173 53.8 15.6 11.0 2.9 19.7

Staff 42 28.6 26.2 23.8 19.1 2.4
Not Reported 19 0 0 0 0 100

Total 408 50.9 19.1 12.5 3.8 13.7

For most intervention experiences analyzed in this study, caregivers did not adopt
their dogs. Only 4.2% of outings and 12.0% of fostering stays resulted in an adoption by
the caregiver providing the experience; however, this difference in caregiver adoptions
between brief outings and temporary fostering stays was statistically significant: χ2 = 46.9,
p < 0.001.

3.2. Intervention and Non-Intervention Dogs
3.2.1. Intervention Impact on Shelter Outcomes

To better understand how brief outings and temporary fostering influenced dogs’
outcomes, we employed a series of multinomial logistic regression models. These models
included the intervention impact (brief outing or temporary fostering versus controls) as
well as the covariates of dog age, weight, sex, and intake type. To reduce outlier influence,
weight was restricted from 1.36–45.36 kg, with values outside this range set to the described
minimum or maximum value, and age capped at 150 months. These restrictions and cap for
weight and age, respectively, were utilized in subsequent models in which these variables
were included as covariates.

Our categorical dependent variable in these multinomial logistic regression models
was adoption versus transfer to another agency, remaining at the shelter, euthanasia, or
becoming lost or unexpectedly dying in the shelter. Because no dogs that received an
intervention were lost or died in the shelter, this outcome was grouped with euthanasia.

As represented in Figure 1, we found that dogs that experienced either intervention
were less likely to be euthanized, become lost or die at the shelter (BO/RR = 0.20, 95% CI
[0.14, 0.28]; TF/RR = 0.07, 95% CI [0.02, 0.21]), or be transferred to another animal welfare
organization (BO/RR = 0.53, 95% CI [0.43, 0.64]; TF/RR = 0.24, 95% CI [0.15, 0.40]) than
be adopted when compared to non-intervention dogs, controlling for other factors. As
such, when dogs experienced a brief outing or a temporary fostering stay, they were 5.0
and 14.29 times more likely, respectively, to be adopted than euthanized as compared to
dogs that did not receive these interventions. Intervention dogs were also more likely to
remain in the care of their shelter at the end of the study than be adopted when compared to
non-intervention dogs (BO/RR = 1.97, 95% CI [1.70, 2.26]; TF/RR = 2.30, 95% CI [1.72, 3.08]).
Full model results are reported in Table S1 (Supplementary Materials).
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Figure 1. Relative risk (RR) ratios of adoption versus other outcomes for intervention dogs as
compared to controls, adjusted for dog age, weight, sex, and intake type.

3.2.2. Intervention Impact on Length of Stay

To assess the impact of brief outings and temporary fostering on dogs’ time living
in the shelter, we carried out two multilevel model analyses. These models included
fixed effects for intervention and characteristics about the dog (i.e., sex, weight (restricted),
age (capped), and intake type) as well as a random intercept for the shelter to estimate
the intervention’s effect on length of stay (log-transformed) amongst intervention and
non-intervention dogs that were adopted.

In the intervention models described in Table 3, we found that dogs that were heavier
(p < 0.001) or older (p = 0.003) had longer lengths of stay. For dogs that experienced either
intervention, they had, on average, longer lengths of stay than non-intervention dogs
(p < 0.001). Furthermore, intervention dogs that arrived as a stray, part of a cruelty or
neglect case, or were transferred from another organization had longer lengths of stay than
non-intervention dogs that were owner-surrendered or returned after a failed adoption
(p < 0.001). In our temporary fostering model, we found that female dogs had shorter
lengths of stay than males, even when accounting for the other covariates (p = 0.002).

Table 3. Fixed effects of brief outing and temporary fostering interventions and model covariates on
dogs’ length of stay.

Brief Outing Temporary Fostering

Fixed Effect Est SE df t p Est SE df t p

(Intercept) 1.46 0.08 53 18.07 <0.001 1.60 0.05 139 29.72 <0.001
Intervention vs. Population 0.88 0.03 6235 26.81 <0.001 0.89 0.05 4123 16.30 <0.001

Female vs. Male −0.01 0.02 6291 −0.28 0.781 −0.11 0.03 4154 −3.71 0.002
Dog Weight 0.01 0.00 6301 17.34 <0.001 0.01 0.00 4156 9.83 <0.001

Dog Age 0.00 0.00 6298 6.87 <0.001 0.00 0.00 4154 2.98 0.003
Stray vs. Owner Surrender 0.48 0.03 6316 16.72 <0.001 0.53 0.04 4098 14.99 <0.001

Cruelty/Neglect vs. Owner Surrender 0.56 0.06 6308 9.72 <0.001 0.94 0.11 4128 8.38 <0.001
Transfer In vs. Owner Surrender 0.13 0.03 6309 4.18 <0.001 0.18 0.04 4118 4.57 <0.001
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3.3. Intervention Dogs
3.3.1. Duration of Brief Outings and Temporary Fostering Stays

To identify factors associated with outing duration, we utilized a multilevel model
to examine the effects of dog characteristics (i.e., sex, weight (restricted), age (capped),
intake type), caregiver characteristics (i.e., age, type), a dog bite to a human or other dog
during the outing as well as a random intercept for shelter on the duration of outings. We
found significant effects of dog weight and caregiver type. Dogs of greater weight had
significantly shorter outings than dogs of lesser weight, t(2203) = −2.0, p = 0.042, while
caregivers who were volunteers at the shelter were more likely to take dogs on longer
outings than caregivers from the community, t(1625) = 2.7, p = 0.006, accounting for all
other covariates.

To identify factors associated with the duration of temporary foster care, we utilized a
multilevel model to examine the effects of dog characteristics (i.e., sex, weight (restricted),
age (capped), intake type), caregiver characteristics (i.e., type, age, previous fostering
experience), a bite to a person during the experience, and number of resident dogs in the
caregiver’s home as well as a random intercept for shelter on fostering duration. Only
one variable, the occurrence of a human bite, predicted significantly shorter temporary
fostering stays, t(397) = −3.06, p = 0.002, accounting for all other covariates. Full model
results are reported in Table S2 (Supplementary Materials).

3.3.2. Shelter Outcomes by Intake Type

Using only the data from our intervention dogs, we conducted two multinomial
logistic regression analyses with covariates to assess the effect of intake type on dog
outcomes. Adoption was our reference category for the outcome variable, and dogs that
were surrendered by their owners or returned by their adopters was our reference category
for the intake type predictor variable. Other possible outcomes for intervention dogs
include transfer to another organization, remaining in care (at the shelter or in foster care),
euthanasia, or becoming lost or dying in the shelter. The covariates of dog age (capped),
weight (restricted), and sex were used. In our temporary fostering analysis, the number of
resident dogs in the caregiver’s home was included. Dog counts by intervention, intake
type, and shelter outcome are provided in Table 4.

Table 4. Counts of dogs by intervention, intake type, and outcome.

Outcome Counts of Brief Outing Dogs Outcome Counts of Temporary Fostering Dogs

Intake Type Adoption
Remain
in Care

Transfer
Out

Euthanized,
Lost, or

Died in Care
Adoption

Remain
in Care

Transfer
Out

Euthanized,
Lost, or

Died in Care

Owner Surrender 341 147 40 6 122 27 1 2
Stray 319 143 93 25 83 21 13 0

Transfer In 275 97 7 3 134 19 3 1
Cruelty/Neglect 11 7 5 2 1 3 0 0

Among dogs that had a brief outing, we found that stray dogs were more likely to
be transferred out to another agency (BO/RR = 2.44), or euthanized (BO/RR = 3.86), than
be adopted as compared to owner-surrendered and returned dogs, controlling for other
factors (Table 5). Dogs that were transferred into the shelter and had a brief outing were
less likely to be transferred out again (BO/RR = 0.22) than be adopted as compared to dogs
that were owner-surrendered or returned, controlling for other factors.
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Table 5. Dog outcome relative risk (RR) ratios with 95% lower and upper confident limits (LCLs and
UCLs) for dogs that experienced a brief outing.

Shelter Outcomes for Brief Outing Dogs

Remain in Care
vs. Adopted

Transfer Out
vs. Adopted

Euthanized, Lost, or Died in
Care vs. Adopted

Covariates RR LCL UCL RR LCL UCL RR LCL UCL

(Intercept) 0.19 0.12 0.29 0.18 0.09 0.35 0.01 0.001 0.03
Female vs. Male Dogs 1.06 0.83 1.34 0.86 0.59 1.26 0.56 0.26 1.22

Dog Weight (kg) 1.02 1.01 1.04 0.97 0.95 0.99 1.07 1.02 1.12
Dog Age (months) 1.01 1.00 1.01 1.01 1.00 1.01 0.99 0.97 1.01

Stray vs. Owner Surrender 1.16 0.87 1.54 2.44 1.59 3.74 3.86 1.52 9.84
Cruelty/Neglect vs. Owner Surrender 1.60 0.60 4.23 4.49 1.46 13.81 11.98 2.12 67.78

Transfer In vs. Owner Surrender 0.98 0.71 1.34 0.22 0.09 0.50 0.77 0.19 3.16

Note. Adoption is the outcome reference category in this analysis, and dogs that were surrendered by their
owners or returned by their adopter is the comparison group for intake type. An RR value > 1 indicates that the
comparison outcome is that many times more likely to occur instead of adoption as the predictor value increases
(or for the comparison intake type than for owner-surrendered or returned dogs). With an RR value < 1, divide 1
by the RR value to calculate how many times more likely adoption is to occur as the predictor value increases (or
for the comparison intake type than for owner-surrendered or returned dogs).

For cruelty and neglect dogs, those that experienced a brief outing during their shelter
stay were more likely to be transferred to another facility (BO/RR = 4.49) and more likely to
be euthanized (BO/RR = 11.98) than adopted as compared to dogs that were surrendered
by their owner or returned, controlling for other factors.

The relative risk ratios and confidence intervals estimated with the multinomial lo-
gistic regression model for temporarily fostered dogs (as described in Table 6) should be
interpreted with caution. As shown in Table 4, some predictor and dependent variable cate-
gories were rare. Although the model met convergence criteria, the presence of extremely
small cell counts limits our abilities to properly estimate parameter variability. However,
further grouping of shelter outcome categories to address low counts (e.g., grouping dogs
that were transferred out with those that were lost, died in care, or euthanized) would
have created unmeaningful groups. As such, these categories remain as described, despite
their low prevalence. Nevertheless, these multinomial logistic regression results provide
directional understanding of the relationships between intake type and outcome.

Table 6. Dog outcome relative risk (RR) ratios with 95% lower and upper confident limits (LCLs and
UCLs) for dogs who experienced a temporary fostering stay.

Shelter Outcomes for Temporarily Fostered Dogs

Remain in Care
vs. Adopted

Transfer Out
vs. Adopted

Euthanized, Lost, or Died
in Care vs. Adopted

Covariates RR LCL UCL RR LCL UCL RR LCL UCL

(Intercept) 0.17 0.06 0.51 0.002 0 0.03 0.02 0.001 0.99
Number of Resident Dogs 0.82 0.56 1.21 1.94 1.18 3.19 <0.001 <0.001 <0.001

Female vs. Male Dogs 0.92 0.50 1.68 1.31 0.44 3.94 <0.001 <0.001 <0.001
Dog Weight (kg) 1.01 0.98 1.04 1.06 0.99 1.13 1.04 0.92 1.18

Dog Age (months) 1.00 0.10 1.01 0.99 0.97 1.01 0.10 0.97 1.03
Stray vs. Owner Surrender 1.10 0.51 2.34 22.20 2.72 180.90 <0.001 <0.001 <0.001

Cruelty/Neglect vs. Owner Surrender 6.35 0.34 117.10 <0.001 <0.001 <0.001 0.83 0.83 0.83
Transfer In vs. Owner Surrender 0.50 0.23 1.10 2.41 0.24 24.58 0.52 0.04 6.42

Note. Adoption is the outcome reference category in this analysis, and dogs that were surrendered by their
owners or returned by their adopter is the comparison group for intake type. An RR value > 1 indicates that the
comparison outcome is that many times more likely to occur instead of adoption as the predictor value increases
(or for the comparison intake type than for owner-surrendered or returned dogs). With an RR value < 1, divide 1
by the RR value to calculate how many times more likely adoption is to occur as the predictor value increases (or
for the comparison intake type than for owner-surrendered or returned dogs).
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We found that stray dogs that were temporarily fostered were more likely to be
transferred (TF/RR = 22.20) than adopted and less likely to be euthanized (TF/RR < 0.001)
as compared to owner-surrendered and returned dogs, controlling for other factors. Dogs
from cruelty and neglect cases that experienced a temporary fostering stay were less likely
to be euthanized (TF/RR = 0.83) or transferred out (TF/RR < 0.001) than be adopted as
compared to owner-surrendered/returned dogs, controlling for other factors.

For dogs that were temporarily fostered by a caregiver, we found that more resident
dogs in their home corresponded to a higher likelihood of the fostered dog being trans-
ferred out of the shelter (TF/RR = 1.94) and a much lower likelihood of being euthanized
(TF/RR < 0.001).

3.3.3. Post-Intervention Length of Stay

To better appreciate how a brief outing or temporary fostering stay may have influ-
enced dogs’ length of stay in the shelter after receiving the intervention, we employed
multilevel modeling with fixed effects for dog sex, weight (restricted), age (capped), and
intake type, and number of resident dogs in the caregiver’s home (for the temporary fos-
tering model only) as well as a random intercept for the shelter to estimate the effect that
these interventions had on post-intervention length of stay (log-transformed) among dogs
that had a shelter outcome in our intervention groups. Log-transformed length of stay was
our dependent variable.

For these dogs, we found that a dog’s weight was significantly related to longer lengths
of stay post-intervention for dogs that experienced a brief outing, t(833) = 3.19, p = 0.001,
or temporary fostering stay, t(220) = 3.60, p = 0.001. That is, as the weight of the dog
increased, so did their time in the shelter post-intervention. For dogs that were temporarily
fostered, their age also positively predicted longer lengths of stay after fostering, t(215) = 3.7,
p = 0.0003. Full results of this model are reported in Table S3 (Supplementary Materials).

3.4. Overall Intervention Performance

We found that shelters with higher percentages of caregivers who were community
members were more likely to have higher performing programs, t(45) = 4.27, p < 0.001,
controlling for intervention type and other covariates. Additionally, public municipal
agencies were more likely to have lower performing programs when compared to private,
nonprofit organizations with municipal contracts, t(45) = −2.08, p = 0.044. Shelters with
more resources were likely to have higher program performances, t(45) = 2.27, p = 0.028.

No other variables included in the model significantly predicted intervention per-
formance. We also tested two interactions in our model, intervention type by proportion
of volunteers who were foster caregivers as well as intervention type by proportion of
community caregivers, but neither interaction was statistically significant, indicating that
the effect of the proportion of volunteers or community members on program performance
did not differ by intervention type. Table 7 describes the main effects and interactions that
were tested in the ordinary least squares regression model of program performance.

Table 7. Effects of shelter characteristics on the performance of intervention programs.

Effect Est SE t p

(Intercept) 37.04 13.68 2.71 0.010
Intervention (Temporary Fostering vs. Brief Outing) −50.05 34.55 −1.45 0.154

Percent Volunteers 22.44 15.85 1.42 0.164
Percent Community Members 62.70 14.68 4.27 <0.001

Shelter Resources 0.01 0.00 2.27 0.028
Municipal vs. Nonprofit w/Municipal Contracts −12.85 6.20 −2.08 0.044
Nonprofit vs. Nonprofit w/Municipal Contracts −8.38 6.51 −1.29 0.205

Managed vs. Open Admission −1.17 6.19 −0.19 0.851
Limited vs. Open Admission −10.73 8.85 −1.21 0.232

Intervention Type by Percent Volunteers 29.77 40.99 0.73 0.471
Intervention Type by Percent Community Members 5.30 36.58 0.15 0.885
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4. Discussion

Our investigation found that interventions consisting of either a brief outing or tem-
porary stay in a caregiver’s home resulted in shelter dogs being adopted more often as
compared to dogs in shelters that did not receive these interventions. Dogs that participated
in these interventions were also less likely to be transferred to another facility for placement.
Adoptions by caregivers were infrequent but occurred more often after an overnight stay
than an outing.

Our findings add to a growing body of fostering literature, including work by Fer-
hinger [15] and Gunter et al. [16,21], that has investigated the proximal effects of human
interaction provided outside of the animal shelter on the welfare of shelter-living dogs.
Previous studies found that overnight stays of any duration (one, two, or three nights)
reduced dogs’ cortisol levels and increased rest whereas brief outings did not, and as
such, these interventions do not have the same effects on dogs’ immediate welfare and
recommendations for their usage have differed [20].

The current study provides evidence about the distal benefits of both brief outings
and temporary fostering stays, most importantly their influence on shelter dog adoptions.
Simply put, dogs leave animal shelters alive more often when they have an outing of just a
few hours or stay in a home with a person, five or over 14 times so, respectively. Moreover,
these dogs typically had longer shelter stays prior to experiencing these interventions.
Previously, Patronek and Crowe [27] found a positive effect of canine foster caregiving,
increasing the likelihood of live outcomes by five to over 20 times, depending on a dog’s
intake type into the shelter, as compared to dogs that did not enter foster care.

Nevertheless, dogs in our study that were surrendered by their owners or returned by
adopters, and then temporarily fostered, were more likely to be euthanized than temporar-
ily fostered dogs that arrived as strays or were part of cruelty or neglect investigations.
During temporary fostering stays, it is possible that caregivers’ observations coincided with
behavioral concerns about these dogs that were expressed by their previous owners and
played a role in the dogs’ negative outcomes. Prior work by Duffy et al. [31] and Stephen
and Ledger [32] found that relinquishing owners’ reports about their dogs’ aggression
toward strangers were significantly correlated to reports by the dogs’ new adopters about
the same behavior. Nevertheless, future research with a larger sample size of temporarily
fostered dogs would allow for more accurate parameter estimation concerning these intake
types and outcomes.

Conversely, owner-surrendered and returned dogs that left the shelter on brief outings
were more likely to be adopted as compared to their stray and cruelty/neglect counterparts.
Additionally, we found that when dogs were temporarily fostered in homes with multiple
resident dogs, they were more likely to be adopted and twice as likely to be transferred out
of the shelter for placement. It is possible that a dog’s friendliness with other dogs may be
related to these outcomes, a factor that has been previously reported as influential in dog
adoptions and relinquishments to the shelter [33–36].

With regards to caregivers adopting their fostered dogs, it is possible that such deci-
sions could be influenced by the duration of the caregiving experience. Here, we found
that brief outings had the lowest percentage of adoptions by a caregiver, 4%, while 12% of
temporary fostering stays resulted in adoption. During the pandemic, Gunter et al. [28]
found that adult dogs were adopted by their caregivers in 18% of foster experiences, which
typically involved much more time in the caregiver’s home. However, Gunter et al. [28]
also found that intention to adopt (i.e., trial adoption programs), the type of foster caregiver,
and number of dogs in a caregiver’s home influenced adoption likelihood as well. Thus, it
seems that while shelters will achieve better distal welfare for dogs by utilizing brief outing
and temporary fostering interventions, the adoption of these dogs will likely not be by the
caregivers themselves.

Another aspect of dogs’ welfare in the shelter is the time spent in the organization’s
care awaiting an outcome. Few experimental interventions in the shelter have been shown
to reduce dogs’ time living in the shelter, while a greater number of interventions have
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been identified that increase adoption likelihood [23–27]. In the present study, we found
that dogs that participated in either intervention had longer lengths of stay and more often
remained in the care of the shelter at the end of study compared to non-intervention dogs.
More specifically, we found that dogs that received a brief outing or fostering stay had
lengths of stay between 32 and 34 days, respectively, prior to the intervention, while dogs
that did not experience either intervention resided in the shelter for just 10 days.

It is conceivable that intervention dogs’ longer lengths of stay before their brief
outings or fostering stays may have been related to qualities about the dogs themselves;
specifically, characteristics that negatively impact adoption likelihood, such as a dog’s
morphology [37] or social behavior during meet-and-greets [38]. Animal shelters are
often encouraged to use brief outing or temporary fostering programs for adoption
promotion, particularly those dogs that have resided in the shelter for extended periods
of time [39]. As such, intervention dogs’ longer lengths of stay may not be related to the
intervention’s effect, but, instead, were a consideration when shelter staff selected dogs
for outings and fostering stays.

After the intervention, shelters would have had more information about these dogs
and might have felt better informed about their viability as adoption candidates. Sup-
portively, we found that placement of intervention dogs was more likely to occur through
adoption, rather than transferring them to another organization for placement, which may
be indicative of the shelter’s continued investment or a lack of perceived attractiveness by
other organizations. Additionally, no intervention dogs were lost or died unexpectedly
in the shelter during the study. After their brief outing or temporary fostering stay, dogs
waited an average of just 10 days to be adopted, which is considerably shorter than their
lengths of stay beforehand. Such a finding suggests that ultimately, these dogs’ distal
welfare was positively impacted by the interventions.

Furthermore, highly desirable dogs may have not resided long enough in the shelter
to participate in our interventions, which could account for the difference in length of
stay observed between the two groups. As such, future studies may consider matching
dogs on multiple morphological and behavioral variables to further understand the
effects of these interventions.

Age has also been shown to influence time to adoption from foster care during the
pandemic [28] as well as likelihood of return after adoption [35]. Across our dataset,
we found that heavier and older dogs stayed longer in the shelter awaiting an outcome,
and the effect of weight on length of stay persisted post-intervention. The effects of age
and weight on shelter dog outcomes have been previously reported, most recently by
Cain et al. [7,40]. In our study, we found that a dog’s weight also influenced the duration
of their brief outing, such that larger dogs received shorter outings than smaller dogs.

One possible explanation for this effect of weight on outing duration may be related to
the force exerted by larger dogs while on-leash. Shih et al. [41] found that dogs of greater
size and weight exhibit more tension on-leash, and increased tension on the leash has been
shown to negatively impact volunteers’ satisfaction walking shelter dogs [42]. Thus, it
is possible that caregivers on outings with larger dogs may have been less satisfied due
in part to an inability to handle their dogs, resulting in earlier returns to the shelter. In
future studies, examining the effects of dog walking equipment on outing duration and
caregiver satisfaction may elucidate ways that these experiences can be improved, which
could increase the distal benefits of this intervention, particularly for larger dogs that often
reside in shelters longer.

Caregivers in the present study were slightly older than those that fostered dogs dur-
ing the pandemic [28], but both studies found that caregivers are usually early middle-aged
adults. Previously, foster caregivers have been reported to more often be pet owners [43].
However, we found a greater proportion of temporary foster caregivers in this study and
those that were pandemic caregivers did not own a dog [28]. While caregiving opportuni-
ties in these studies may have been more appealing to non-dog-owners, it is also possible
that these studies’ larger datasets, which captured all caregivers participating in the inter-
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ventions versus only those caregivers willing to complete a survey, may have led to this
difference in findings. As we did not collect the pet-owning status of brief outing caregivers
(because the shelter dogs were not residing in their homes), we are unable to describe this
attribute further. Worth noting, however, is that Ackermann et al. [43] did identify that
a key difference in the motivation of early middle-aged foster caregivers, as opposed to
younger and older caregivers, was not wanting the responsibility of pet ownership, which
may explain the lack of dog ownership by caregivers that we observed in this study.

In their exploration of fostering during the pandemic, Gunter et al. [28] found that
members of the community with no prior relationship to the shelter played the largest
role in foster caregiving. In this study, we also found that community involvement was
influential. Specifically, brief outing and temporary fostering programs that had greater
proportions of community caregivers providing experiences were higher performing as
defined here by the number of intervention experiences the shelter provided, foster care-
givers they engaged, and days needed to carry out the study. Across our shelters, members
of the community were more often engaged in brief outing programs whereas volunteers
had a greater presence in shelters’ temporary fostering efforts.

The importance and impact of community engagement in animal sheltering, such as
strategies used by animal control and field service officers, have been previously described
by Moss et al. [44]. Our findings suggest that not only do interventions that engage
individuals beyond the shelter’s volunteers and staff lead to more successful programs, but
these shorter-duration fostering interventions can significantly impact outcomes for dogs.
As such, we believe that removing barriers to community participation in these programs
can save the lives of more dogs awaiting adoption in United States animal shelters.

Prior work has identified that individuals are hesitant to foster shelter animals because
of the emotional attachment and time involved in caregiving as well as limitations caused
by their own pets and housing status [45]. Brief outings address these concerns as they are
of a minimal duration and do not require housing the dog. As evidenced with our data,
this particular intervention may be a powerful engagement tool, particularly as animal
shelters struggle to recruit and retain foster caregivers [46].

Social exchange theory, as described by Schafer [47] in relation to volunteers, may be a
better way to understand the motivations of foster caregivers, and provide us insights into
how brief outings and temporary foster care could shape greater community involvement.
Foster caregiving is high-stakes volunteerism [28,48], and it is likely that as the duration of
caregiving increases, so do the costs to the caregiver and risk (and reward) of emotional
attachment. In order to address these concerns, we posit that shorter-duration foster
care as studied here should be commonly practiced so that the rewards of caregiving
easily exceed the costs, especially for first-time caregivers. As rewards are repeatedly
experienced by caregivers through brief outings and temporary fostering stays, riskier
fostering opportunities of longer durations could be embarked upon. Such an approach
may address the emotional stress of this type of volunteerism, and retention issues that are
often experienced by animal welfare organizations [43,46,49,50].

During this study’s nearly three thousand intervention experiences, dog bites were
exceedingly rare, but when they did occur, they more often involved the dog biting a
person versus another dog. Not surprisingly, we found that such events were related to
shorter fostering stays in homes, likely indicative of their negative effect on the caregiver’s
experience. Bites to humans and dogs were also rarely reported by Gunter et al. [28] in over
2500 fostering experiences of longer durations. With the relatively low risk to human safety
associated with foster caregiving of varying durations and the benefits of these programs
on shelter dog outcomes, it is not surprising that organizations with foster care programs
have higher rates of live release and lower returns of adopted dogs [51].

With regards to the evaluation of the shelters’ brief outing and temporary fostering
programs, we did find that municipal shelters typically had lower performing programs.
During the pandemic, Gunter et al. [28] also observed that municipal shelters’ utilization
of foster care was lower and more quickly returned to pre-pandemic levels compared
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to shelters that were either private nonprofits or private nonprofit organizations with
municipal contracts. Furthermore, in this study, we found that shelters with greater
resources had higher performing programs, highlighting the importance of human and
financial resources in animal welfare. Thus, while brief outings and temporary fostering
programs should be explored by a variety of organizations given their potential impact on
dog welfare, it is likely that municipal agencies will need to provide additional support to
staff while better-resourced shelters may be able to implement these programs more easily
with greater effect.

When considering the limitations of our study, it is likely that the requirements of
programmatic training, implementation, and data collection were barriers to participa-
tion for lower-resourced shelters, undermining our efforts to enroll a diverse sample of
animal shelters operating in the United States. The average live release rate for shelters
in the current study was above 90%, which is high, but comparable with data reported
by industry organizations [52]. Additionally, it is unknown how our findings may gener-
alize to animal shelters in other countries, particularly localities where foster caregiving
is not as commonplace.

In their study, Gunter et al. [28] reported similar resource levels of participating shel-
ters, and in that investigation, shelters were not required to attend training or implement a
specific intervention beyond placing dogs in foster care. Nevertheless, the obligation of
placing dogs in foster care in and of itself could have been an impediment to participa-
tion across both studies as nearly all participating shelters had existing canine foster care
programs at the time of study enrollment.

Data collection about dogs receiving these interventions was overseen by our re-
search team; however, we relied upon shelter management systems for data about non-
participating dogs. While such systems are routinely utilized in research about dogs in
animal shelters, the availability of data and completeness of dogs’ records likely differed
between our control and intervention conditions. Moreover, longer data collection peri-
ods following the interventions would have likely resulted in fewer intervention dogs
remaining in care at the end of the study, improving our outcome predictions.

It is possible that not all dogs at these shelters were eligible to participate in the
interventions that were tested. The majority of dogs that experienced a brief outing
or temporary fostering stay were available for adoption with a small proportion that
were unavailable due to behavioral or medical concerns. Nevertheless, dogs with greater
safety concerns related to their behavior were likely not selected for participation in our
interventions but remained available for adoption or were euthanized soon after intake,
which may have contributed to the higher likelihood of adoption in our intervention groups
and shorter lengths of stay for control dogs. As described in previous studies about brief
outings and temporary fostering interventions [16,21], shelter staff often do not enroll
dogs with histories of aggression in these types of programs, which may explain the low
incidents of human and dog bites that were reported.

5. Conclusions

This study demonstrates that brief outings and temporary fostering stays result
in a greater likelihood of adoption for dogs in animal shelters when compared to dogs
that do not experience these interventions. Adoptions were seldom by the caregivers
themselves, although when this did occur, it was more often after a temporary fostering
stay. Nevertheless, dogs that participated in either intervention had longer lengths of
stay and were more often awaiting adoption at the end of the study as compared to
non-intervention dogs, although this difference in length of stay was present prior to
study enrollment and may be related to morphological and behavioral qualities of the
intervention dogs.

When intervention programs of either type had greater percentages of community
members participating, these programs were higher performing. Brief outing caregivers
were more often individuals from the community whereas shelter volunteers were more
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involved in temporary foster care. As such, brief outings may be a means to address the
caregiver recruitment issues faced by animal welfare organizations.

In all, shorter-duration fostering interventions as studied here may better balance
the costs and rewards involved with this type of high-stakes volunteerism and assist
in the retention of foster caregivers. However, shelter resources play a role in the
programmatic success of these interventions. Organizations need to provide the human
and financial means necessary to operate these programs in order to positively impact
the dogs in their care.
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Simple Summary: Many mammals behave differently with familiar people versus strangers, and
sometimes the sex of the person is another important influence. We studied shelter dogs during
walks to determine the effects on behavior of the dog’s sex and maturity and the walker’s sex and
familiarity. In Study 1, unfamiliar men and unfamiliar women walked dogs. In Study 2, after walks
with unfamiliar men and women, dogs were walked again when walkers were familiar. In both
studies, mature males urinated at higher rates when walked by a woman than by a man, whereas
mature females urinated at similar rates with women and men. Mature males and mature females
were less likely to defecate when walked by a man than by a woman. Juvenile dogs were less affected
than mature dogs by the walker’s sex, suggesting experience influenced responses in mature dogs.
In Study 2, the effects on urination and defecation of a dog’s sex and maturity and the walker’s
sex did not change over walks as dogs became familiar with walkers. Shelter dogs may be less
responsive to the degree of familiarity with people than other mammals because they are directly
exposed to so many people. Our results indicate that dog sex and maturity and human sex influence
dog–human interactions.

Abstract: Many mammals living on farms, in zoos, and in research settings behave differently with
familiar people versus strangers, and the sex of the person can also influence interactions. We
conducted two studies to examine the influence of a dog’s sex and maturity and a walker’s sex and
familiarity on the behavior of shelter dogs during leash walks. In Study 1 with unfamiliar walkers
(n = 113 dogs), we found that mature males urinated at higher rates when walked by a woman
than by a man, whereas mature females urinated at similar rates. Mature males and mature females
were less likely to defecate when walked by a man than by a woman. Juvenile dogs were generally
less affected than mature dogs by a walker’s sex, suggesting a role for experience in mature dogs’
responses. In Study 2, when dogs were walked more than once by a man and a woman (n = 81 dogs),
we found patterns of urination and defecation like those in Study 1. Importantly, the effects of the
dog’s sex and maturity and the walker’s sex on dogs’ patterns of urination and defecation did not
change over walks as dogs became familiar with walkers. Dogs in shelters are directly exposed to
so many people that they may be less responsive to differing degrees of familiarity than mammals
living in other settings. Our data indicate that dog maturity and sex and human sex influence
dog–human interactions.

Keywords: urination; defecation; experience; environment; dog-human interaction

1. Introduction

Familiarity can influence interactions between humans and other mammals, including
those kept on farms [1], in zoos [2], in research settings [3], and as companion animals [4].
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For instance, handled piglets (Sus scrofa) interacted longer with their handler than with
a stranger and showed less agitation and avoidance when caught by their handler [5].
Observations of several species housed at a zoo—African bush elephant, Loxodonta africana,
Rothschild’s giraffe, Giraffa camelopardalis rothschildi, South American tapir, Tapirus terrestris,
and meerkat, Suricata suricatta—indicated less avoidance of familiar keepers than unfamiliar
keepers [6]. Laboratory rats, Rattus norvegicus, preferred familiar individuals to strangers
when given the choice of which person to crawl up on [7] and spent more time near familiar
than unfamiliar caretakers in an open field test [8]. However, preferential behavior toward
familiar humans has not been found in all studies and sometimes different results are
found within a species. In studies with pet cats, Felis catus, familiarity with humans has
been shown to have either no effect [9] or a negative influence on sociability behaviors [10]
and a positive influence on the duration of contact [11]. Similarly, in one study domestic
horses (Equus ferus caballus) groomed by a familiar handler showed a lower stress response
than when groomed by an unfamiliar handler [12], while in another study, horses handled
by their owners and an unfamiliar handler showed similar behavioral compliance and
physiological measures of stress [13].

Domestic dogs (Canis lupus familiaris) have been a popular model for studies of human–
animal relationships. For dogs, the effects of familiarity on behavior typically have been
tested using paradigms involving exposure to the owner and a stranger, although some
studies have used a familiar person (not the owner) and a stranger and more rarely, all
three types of people are included (owner, familiar person, and stranger). Dogs tested in
the owner versus stranger paradigm exhibited more play and exploration in the presence
of their owner than a stranger and following brief separations from their owner, displayed
more contact-seeking behavior toward the returning owner than the stranger [14,15]. Dogs
tied out in the yard of their home and approached by either their owner or a stranger gazed
more, spent more time near, wagged their tails more, and barked less during the owner’s
approach than the stranger’s approach [16]. When choosing to interact with either their
owner or a stranger, dogs preferred their owner when tested in an unfamiliar setting but
preferred the stranger in a familiar setting [4]. Although dogs preferentially attended to
pointing cues given by their owners as compared to strangers [17,18], owners and strangers
were equally effective as demonstrators when dogs were tested in a detour task [19]. Finally,
when tested with owners, a familiar woman, and an unfamiliar woman in eight different
situations, dogs always preferred their owner to the unfamiliar woman and their owner
to the familiar woman during stressful situations; minor differences were found in the
responses of dogs to familiar and unfamiliar women (familiar and unfamiliar men were
not included [20]).

Given the absence of owners in settings such as animal shelters and research facilities,
familiarity studies conducted in these environments instead test dogs with only familiar
versus unfamiliar people, and most such studies have found few or no differences in dog
behavioral responses. In one study, even though shelter dogs spent more time within
arm’s reach facing (but not in direct contact with) a familiar person than an unfamiliar
person in the first 2 min of a 10 min test, this effect did not characterize the remaining
8 min of the test [21]. Similarly, familiarity had little or no effect on approach/withdrawal
responses of shelter dogs and time spent at different distances from people who were either
familiar or unfamiliar [22]. When observed during encounter tests with either a familiar
caretaker or an unfamiliar person, laboratory Beagles responded in the same friendly
manner to both people [23]. However, other dog breeds (Labrador retrievers, miniature
schnauzers, and cocker spaniels) kept in a long-stay enriched kennel environment, where
they experienced high levels of daily contact with people, preferred unfamiliar to familiar
people [21]. Despite the many diverse situations and settings in which dogs have been
studied, we could find no studies that examined how familiarity with a person might affect
canine scent-marking behavior during leash walks.

Several studies suggest that canine scent-marking behavior is sensitive to environmen-
tal conditions. For example, adult male dogs that used the raised-leg urinary posture char-
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acteristic of mature males temporarily switched back to the juvenile lean-forward posture,
with all feet remaining on the ground, in fearful situations involving loud noises [24,25].
Consistent with this finding relating changes in urinary behavior to stressful conditions,
we previously reported that under the challenging conditions of shelter life, the percent of
urinations in which mature male dogs used the raised-leg posture was 73% [26] as com-
pared to 94–97% reported for mature male dogs living in other situations [27–30]. Further,
in another study, we showed that some scent-marking behaviors exhibited during leash
walks by mature shelter dogs (adults and seniors) differed when the dogs were walked
by an unfamiliar man versus an unfamiliar woman [31]. When walked by an unfamiliar
man, male dogs were more likely to use the juvenile lean-forward posture and urinate less
frequently (another characteristic of juvenile males) than when walked by an unfamiliar
woman. In contrast, the sex of an unfamiliar walker did not influence urinary posture or
frequency of urination in female dogs. However, both male and female dogs were less likely
to defecate when walked by an unfamiliar man than by an unfamiliar woman. Previous
studies of dogs in kennels, shelters, and guide dog programs also reported behavioral
responses consistent with greater unease in dogs exposed to an unfamiliar man than an
unfamiliar woman (e.g., less time spent near, more time spent barking at, more time with
tail in the low position, more frequent lip-licking, and presence of warning behaviors such
as growling and raised hackles [32–37]). Thus, based on previous scent-marking studies
and other studies that assessed a wide range of different behaviors, we interpreted the
behavioral differences we observed in scent-marking in our previous study [31] to reflect
greater unease with unfamiliar men than unfamiliar women.

Here, we present two studies on the scent-marking behavior of shelter dogs during
walks by men and women. In Study 1, we extend our previous findings [31] by including
juvenile dogs along with mature dogs walked by an unfamiliar man and an unfamiliar
woman. Our goal was to determine whether the behavioral responses of juveniles toward
unfamiliar male and unfamiliar female walkers would differ from those of mature dogs.
To our knowledge, age-related differences in how dogs respond to unfamiliar men and
unfamiliar women have not been reported, and any differences found between juvenile and
mature dogs could shed light on when such responses develop. In Study 2, an unfamiliar
man and an unfamiliar woman walked shelter dogs, and this was followed by subsequent
walks when dogs were familiar with the male and female walkers. Our goal in Study
2 was to determine whether responses of juvenile and mature dogs to unfamiliar male
and unfamiliar female walkers would be maintained on subsequent walks when dogs
were familiar with walkers. If uneasiness decreased over walks, this could inform shelters
looking for ways to reduce fear and stress in dogs in their care.

As mentioned, we could find no reports of age-related differences in the response to an
unfamiliar man as compared to an unfamiliar woman; this is because most previous studies
used either mature dogs only [32–35] or mostly mature dogs (94 of 111 dogs studied) and
did not examine the effects of age [36] or did not examine the interaction between the age
of the dog and sex of the stranger [37]. However, there are data indicating that reactivity
toward unfamiliar humans (not differentiated by sex) increases with age in dogs. In several
studies, increased age was associated with an increased risk of stranger-directed aggression
in pet dogs, as assessed by owner-completed questionnaires [38–40]. Additionally, an
observational study of free-roaming village dogs in Mexico tested whether dogs of three
age classes would approach a female stranger: most puppies completely approached, most
juveniles partially approached, and most adults did not approach at all [41]. Given that
reactivity toward unfamiliar humans seems to increase with age in dogs, in Study 1 we
expected that juvenile dogs would show little or no difference in scent-marking behavior
when walked by an unfamiliar man and an unfamiliar woman and that mature dogs would
show responses like those found in our earlier study [31]. For Study 2, because previous
studies with shelter dogs [21,22] and pet dogs [20] found little difference in their behavior
when with familiar people (not the owner) and unfamiliar people, we predicted that scent-
marking behavior during walks with an unfamiliar man and an unfamiliar woman would
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not change when dogs were familiar with their walkers, and this would characterize both
juvenile and mature dogs.

2. Materials and Methods

These studies were carried out under protocol 2012-0150, which was approved by
Cornell University’s Institutional Animal Care and Use Committee.

2.1. Study Shelter

We conducted behavioral observations of dogs during walks at the Tompkins County
SPCA in Ithaca NY, USA. The shelter is no-kill, open-admission with scheduled intake
and uses a conversation-based approach for adoptions. Active volunteer programs exist
for both cats and dogs. Dog volunteers walk, socialize, train, and sometimes groom the
dogs. As previously reported, women outnumber men as dog volunteers and in most staff
positions at the shelter [31]. The behavioral observations included here began in September
2018 and ran through mid-March of 2020, when the shelter closed to volunteers due to
the COVID-19 pandemic (all members of our walking team volunteer at the shelter). The
shelter reactivated its dog volunteer program in July 2021. We restarted our observations
in September 2021 and completed them in June 2023.

2.2. Care and Housing of Dogs

Dogs are admitted to the rescue building where they are housed in chain link cages
with an indoor space (2.2 m2) and an outdoor run (3.5 m2). They undergo a veterinary
examination at intake, which includes vaccinations, a fecal exam, deworming, flea control,
heartworm testing, and, in older dogs, a complete blood count/chemistry profile. A
urinalysis is performed for dogs of any age if surrendering owners report urinary issues or
if symptoms, such as frequent urination, are observed by shelter staff or volunteers. Dogs
without a microchip receive one. Most dogs admitted to the shelter are mixed breeds; the
number of purebred dogs is unknown because DNA testing is not routinely performed.

A few days after intake, dogs are behaviorally evaluated in the Pet Adoption Center,
which is adjacent to the rescue building [42–44]. Following evaluation, they are moved to
the adoption floor where they are housed in cubicles ranging in size from 5.2 to 7.3 m2. In
both the Rescue Center and the Pet Adoption Center, dogs are almost always individually
housed; exceptions include puppies from the same litter and dogs surrendered from the
same household that staff judge need to be housed together; none of the dogs in our study
were housed together. Each cubicle has a bed, blanket, water bowl, toys, and often a crate.
Staff feed the dogs between 08:00 and 09:00 h and between 14:30 and 15:00 h. Several times
a day, staff and volunteers either walk the dogs or take them to a large outdoor play yard;
each day, start and end times of walks or visits to the play yard are recorded on a dry-erase
board in the dog wing. Other forms of enrichment include day trips or overnight stays
with volunteers and play groups of compatible dogs. All dogs wear either a buckle or
martingale collar; a harness (previously fitted by staff) and leash (at least 1.8 m long) hang
on a hook outside each dog’s cubicle. Most harnesses are the PetSafe® Easy Walk® brand
(Radio Systems® Corporation, Knoxville, TN, USA).

2.3. Data Collection

Our walking team consisted of six males (four 20–22 years of age and the remaining
two, 31 and 37) and six females (five 20–22 years of age and one 64). Walks began on
shelter grounds and continued across the street into a large field (16.6 ha; 42◦28′20′′ N,
76◦26′22′′ W), the substrate of which was mostly grass. A creek, forest, and other fields
bordered the walking area. Each member of the team individually walked dogs at the
shelter from one to three times a week. During walks, we let dogs freely investigate their
surroundings and set the pace of the walk; however, they were not allowed to directly
interact with other dogs or people other than their walker. There was no set walking route
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because adjustments had to be made during each walk, given that other volunteers with
shelter dogs (and more rarely members of the public) were walking in the fields as well.

Upon arrival at the shelter, a walker checked the dry-erase board in the dog wing and
chose a dog that had not been outside (either walked or in the play yard) for at least 2 h.
Dog walking shifts (2 h in duration) at the shelter are scheduled for 1200, 1430, and on
one day each week, there is an additional shift at 1700 h; thus, we walked the dogs about
2–3 h after their previous walk or time spent in the play yard. A walker entered the dog’s
cubicle, greeted and harnessed the dog, and walked the dog out of the shelter. Behavioral
observations began once outside and ended outside 20 min later, precisely timed using cell
phones. During this 20 min period, we verbally recorded scent marking behaviors—each
urination and defecation—using our cell phones (e.g., the voice memo app on an iPhone 12,
model MN9G2LL/A, Apple Inc., Cupertino, CA, USA). We repeated these same procedures
on the second walk for each dog, which had to occur at least 1 day after the first walk. If
dogs remained on the adoption floor after our second walk, we walked them additional
times using the same methods described for the first walks.

We estimate that we interacted with each dog for about 30 min: (1) time spent with
each dog before walks (greeting and harnessing the dog in its cubicle); (2) the 20 min of
data collection during the walk; and (3) time spent after data collection had ended (walking
back to the shelter, removing the harness, and again briefly interacting with the dog before
leaving its cubicle). Gácsi et al. [45] found that shelter dogs form attachments to humans
after 30 min of total contact (10 min over three days); these data informed our decision to
categorize dogs as familiar with us after we had walked them once. We chose a 20 min
observation period to be consistent with our previous study on how the sex of an unfamiliar
walker influences the scent-marking behavior of dogs at this shelter [31].

After walks, we transferred the data from verbal recordings onto paper check sheets.
In addition to the behavioral data collected, we photographed each dog and retrieved their
demographic information from door signs and shelter records (e.g., intake date, source,
identification number, and age). We used intake date to calculate time at the shelter, defined
as the number of days from intake to the day of each walk with us; we also recorded days
elapsed between the first walk and subsequent walks. All data were uploaded to Box, a
service for data and document sharing and storage.

Over the course of data collection, we observed dogs between the ages of 4 months and
13 years. We classified dogs as juveniles (4 months to <1 year) and mature (1 year and older).
To understand whether familiarity would influence dog responses to walkers, our goal was
to have each dog walked at least two times by at least one male walker (when unfamiliar
and familiar) and at least two times by at least one female walker (when unfamiliar and
familiar); we described these dogs as having complete data for Study 2. Ideally, the second
walks occurred within a few days of the first walks. However, it was not always possible in
the shelter environment to collect complete data or for the second walks to occur within a
few days of the first walks. Causes of incomplete data collection or longer periods between
first and second walks included dogs being adopted throughout our research or transferred
to other shelters or rescues; dog meets with potential adopters (and also with their resident
dogs) that understandably took priority over our walks; behavioral or medical issues
requiring removal of dogs from the adoption floor for a period of time, thereby lengthening
the days elapsed between first and subsequent walks; and dogs temporarily removed from
the shelter for day trips, overnight stays, or fosters with volunteers. Although necessary,
our collecting data only on dogs that had not been out for at least 2 h also limited the dogs
we could observe at the shelter on any day when other dog volunteers were present. Finally,
we excluded data from two dogs with health conditions (one was obese and the other
arthritic) and two dogs that were very fearful of strangers and not released for walks with
volunteers until more than 2 months after their admission to the shelter (most dogs arrive
on the adoption floor about 10–14 days after admission to the shelter and are immediately
available for walking by volunteers).
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By the end of data collection, we had 32 dogs with incomplete data (4 juvenile and
6 mature males and 3 juvenile and 19 mature females), defined as walked once by at least
one unfamiliar man and at least one unfamiliar woman but without subsequent walks by
both the same man and the same woman. We had complete data for 81 dogs (9 juvenile and
30 mature males and 12 juvenile and 30 mature females). For these 81 dogs, the second walk
typically occurred within a few days of the first walk but there were exceptions because of
the challenges described when studying dogs in a shelter environment (median = 3 days
after first walk; 67% of second walks occurred from 1 to 7 days after the first walk; 26% from
8 to 14 days after the first walk and 6% from 15 to 21 days; and three walks occurred 23, 28,
and 35 days after the first walk). The three second walks with the longest times elapsed
from the first walk involved dogs that were walked additional times after the second walk.
Thirteen of the 81 dogs were walked twice by the same man and twice by the same woman
(i.e., no additional walks). Thirty-one dogs were walked more than two times by both the
same man and the same woman, and thirty-seven were walked more than two times by
either the same man or the same woman but not by both. Overall, number of additional
walks per dog ranged from one to thirty-two, with most dogs being walked 1–3 times
after their second walk. We used first walks from dogs with incomplete data (n = 32) and
complete data (n = 81) to extend our previous study [31]; thus, we had 113 dogs in Study 1.
We used first and subsequent walks from the 81 dogs with complete data to examine the
effects of familiarity on dog behavior in Study 2. Note that data from three mature females
and six mature males used in our previous study [31] were included in Studies 1 and 2; data
from their second and additional walks were not included in our previous study, which
focused only on first walks when walkers were unfamiliar. These nine were the only dogs
from our previous study that had some second walks and sometimes additional walks as
well. Two other dogs (Bru Bru and Mega) from this same period (2018–2019) were not part
of our previous study and were included here. Table S1 contains all data from Studies 1
and 2 (Table S1: Data on Urination and Defecation by Shelter Dogs).

Most dogs were spayed or neutered before arrival on the adoption floor, and all
were spayed or neutered before adoption. In an earlier study of scent-marking behavior
displayed by mature dogs during walks at this shelter and another local shelter, one of us
(BM) found that female urination rates did not change after spaying, but male urination
rates decreased after neutering [46]. Thus, we also recorded the reproductive condition of
dogs at the time of each walk. Of the 113 dogs with either incomplete or complete data,
45 of the 49 males were neutered for all their walks; one juvenile male was intact for all his
walks and three juvenile males were intact for their first walks and either intact or neutered
for subsequent walks. Of the 64 female dogs with either incomplete or complete data,
61 were spayed for all their walks; one adult was intact for all her walks, and one juvenile
and one adult were intact for some of their first walks and spayed for all other walks.

2.4. Statistical Analyses

In Studies 1 and 2, we summarized data into means and standard deviations for
urination rate and into percentages for defecation. For all analyses, we used R version
4.3.0 [47] and the following packages: glmmTMB [48] and emmeans [49].

2.4.1. Study 1

We used a linear mixed effects model to model urination rate (total number of urina-
tions/20 min) as a function of the sex of dog, sex of walker, maturity status of dog (juvenile
versus mature), and all two-way and three-way interactions of those variables, along with
the additional fixed effect of weeks at shelter (we converted days to weeks); we included
dog ID and walker ID as random effects. We used Cohen’s d to estimate effect sizes. A
generalized linear mixed effects model with a binomial distribution and a logit link was
used to model defecation with the same variables described for urination rate.

25



Animals 2023, 13, 3649

2.4.2. Study 2

For urination rate, we used a linear mixed effects model with the sex of dog, sex
of walker, maturity status of dog, and all two-way and three-way interactions of those
variables, along with additional fixed effects of weeks at shelter and walk number. Random
effects of dog ID, dog ID interacted with sex of the walker, and walker ID, as well as a
random slope of the walk number and weeks at the shelter for each dog were included
in the model. We also examined two-way interactions between the walk number and sex
of dog, sex of walker, and maturity status of dog to examine whether the effects of these
variables changed over walks as dogs became increasingly familiar with walkers. We used
Cohen’s d to estimate effect sizes.

We used a generalized linear mixed effects model with a binomial distribution and a
logit link to model defecation with the same variables described for urination rate except
that random effects only included dog ID, dog ID interacted with sex of the walker, and
walker ID. As with urination rate, we also examined two-way interactions between walk
number and the sex of dog, sex of walker, and maturity status of dog.

3. Results

3.1. Study 1: First Walks

Table 1 shows descriptive statistics for the two scent-marking behaviors in relation
to the sex of dog, sex of unfamiliar walker, and maturity status of dog; this information is
meant to provide a general overview of the raw data.

Table 1. Descriptive statistics based on raw data for rate of urination (mean ± SD) by male and
female shelter dogs (n = 113), categorized as either juvenile or mature, during a 20 min walk by either
an unfamiliar male or an unfamiliar female. Percentages of walks in which dogs defecated also are
shown.

Dog’s Sex Walker’s Sex Dog’s Maturity 1 Urination Rate 2 % Walks with
Defecation

Male Male Juvenile 0.07 ± 0.03 50.0
Male Male Mature 0.18 ± 0.13 41.7
Male Female Juvenile 0.10 ± 0.07 71.4
Male Female Mature 0.38 ± 0.32 54.2

Female Male Juvenile 0.04 ± 0.02 28.6
Female Male Mature 0.09 ± 0.07 23.5
Female Female Juvenile 0.09 ± 0.05 50.0
Female Female Mature 0.12 ± 0.12 68.8

1 Juveniles (4 months to <1 year); mature (≥1 year). 2 Total number of urinations/20 min.

3.1.1. Urination

We found a significant three-way interaction between the sex of the dog, the sex
of the walker, and the maturity status of the dog for rate of urination (total number of
urinations/20 min; F = 7.98, d.f. = 1, 107.83, p < 0.01). Mature male dogs walked by an
unfamiliar woman had higher rates of urination than when walked by an unfamiliar man
(d = 2.12); in contrast, mature female dogs had similar rates of urination when walked by an
unfamiliar woman and by an unfamiliar man (d = 0.09; Figure 1a). The sex of an unfamiliar
walker did not influence the rates of urination in either juvenile male (d = 0.05) or juvenile
female dogs (d = 0.20; Figure 1a).
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Figure 1. Scent-marking behaviors of dogs in relation to sex of dog, sex of unfamiliar walker, and
maturity status of dog; data represent estimated marginal means from models. (a) Predicted rates
of urination by male and female juvenile dogs and male and female mature dogs when walked by
male and female walkers; (b) Predicted probabilities of defecation by male and female juvenile dogs
and male and female mature dogs when walked by male and female walkers. Walks were 20 min in
duration (n = 113 dogs).

When considering sex differences in the rates of urination, mature male dogs had
higher rates of urination than mature female dogs, when walked by both an unfamiliar
man (d = 0.78) and an unfamiliar woman (d = 2.81; Figure 1a). For juvenile dogs, there
was no sex difference in the rates of urination when walked by either an unfamiliar man
(d = 0.09) or by an unfamiliar woman (d = 0.34; Figure 1a).

For the dog’s maturity status, mature male dogs had higher rates of urination than
juvenile male dogs when walked by an unfamiliar man (d = 0.97) and an unfamiliar woman
(d = 3.04; Figure 1a). Maturity status did not affect the rates of urination by female dogs when
walked by either an unfamiliar man (d = 0.28) or an unfamiliar woman (d = 0.56; Figure 1a).

3.1.2. Defecation

We found a significant effect of the sex of the walker on the likelihood that dogs would
defecate during a walk (X2 = 7.71, d.f. = 1, p < 0.01; Figure 1b). A dog had a 0.699 probability
of defecation when walked by a woman and a 0.374 probability when walked by a man.
The odds that a dog would defecate with a female walker were 3.9 times higher than with a
male walker (p < 0.01). Contrasts revealed that almost all groups–juvenile females, mature
females, and mature males–had a significantly greater likelihood of defecation when walked
by a woman than by a man; the juvenile males did not have a significantly greater likelihood,
although their pattern was in the same direction as the other groups (Figure 1b).

3.2. Study 2: All Walks
3.2.1. Urination

Table 2 shows descriptive statistics for the rates of urination for walks one through
four, as a sample of the raw data collected for all walks. None of the two-way interactions
between the sex of the dog, sex of the walker, and maturity status of the dog with walk
number was significant, indicating that the effects of these variables on the rate of urination
did not change over walks as dogs became more familiar with individual walkers. We
dropped these two-way interactions from the final model.
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Table 2. Descriptive statistics based on raw data for rate of urination (Mean ± SD) by male and
female shelter dogs, categorized as either juvenile or mature, during 20 min walks by either a male or
a female. Results for the first four walks are included (n = 81 dogs for the first two walks; n = 68 dogs
for walk 3; n = 49 dogs for walk 4).

Dog’s
Sex

Walker’s
Sex

Dog’s
Maturity 1 Walk 1 Walk 2 Walk 3 Walk 4

Male Male Juvenile 0.07 ± 0.04 0.06 ± 0.03 0.07 ± 0.06 0.08 ± 0.08
Male Male Mature 0.17 ± 0.11 0.14 ± 0.10 0.16 ± 0.08 0.11 ± 0.05
Male Female Juvenile 0.08 ± 0.08 0.09 ± 0.06 0.11 ± 0.08 0.09 ± 0.02
Male Female Mature 0.36 ± 0.23 0.39 ± 0.25 0.37 ± 0.22 0.38 ± 0.22

Female Male Juvenile 0.05 ± 0.02 0.05 ± 0.03 0.07 ± 0.04 0.03 ± 0.04
Female Male Mature 0.08 ± 0.06 0.09 ± 0.06 0.10 ± 0.06 0.09 ± 0.06
Female Female Juvenile 0.06 ± 0.04 0.06 ± 0.03 0.05 ± 0.03 0.09 ± 0.06
Female Female Mature 0.13 ± 0.10 0.15 ± 0.13 0.16 ± 0.16 0.18 ± 0.15

1 Juveniles (4 months to <1 year); mature (≥1 year).

As in Study 1, we found a significant three-way interaction between the sex of the
dog, sex of the walker, and maturity status of the dog for the rate of urination (F = 5.31,
d.f. = 1, 74.7, p < 0.05). Mature male dogs walked by a woman had higher rates of urination
than when walked by a man (d = 3.30); in contrast, mature female dogs had similar rates of
urination when walked by a woman and by a man (d = 0.59; Figure 2a). The sex of walker
did not influence the rates of urination in either juvenile males (d = 0.49) or juvenile females
(d = 0.10; Figure 2a).

Figure 2. Scent-marking behaviors of dogs in relation to sex of dog, sex of walker, and maturity status
of dog; data represent estimated marginal means from models. (a) Predicted rates of urination by
male and female juvenile dogs and male and female mature dogs when walked by male and female
walkers; (b) Predicted probabilities of defecation by male and female juvenile dogs and male and
female mature dogs when walked by male and female walkers. Walks were 20 min in duration and
data are from at least the first and second walk of each dog (n = 81 dogs); many dogs had additional
walks. Given we found no significant interaction between walk number and sex of dog, sex of walker,
or maturity of dog, these interactions were dropped from models; thus, the predicted values in figure
are averaged across all walks of each dog.

When considering sex differences in rates of urination, mature male dogs walked
by a woman had higher rates of urination than mature female dogs walked by a woman
(d = 3.61); there was a trend (p < 0.06) for mature male dogs walked by a man to have higher
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rates of urination than mature female dogs walked by a man (d = 0.90; Figure 2a). For
juvenile dogs, there was no sex difference in the rates of urination when walked by either a
man (d = 0.19) or a woman (d = 0.40; Figure 2a).

Regarding the dog’s maturity status, mature male dogs walked by a man had higher
rates of urination than juvenile males walked by a man (d = 1.49; Figure 2a). Similarly,
mature male dogs walked by a woman had higher rates of urination than juvenile males
walked by a woman (d = 4.30; Figure 2a). Maturity status did not affect rates of urination
by female dogs when walked by either a man (d = 0.40) or by a woman (d = 1.09; Figure 2a).

Rate of urination decreased with weeks at shelter (F = 6.33, d.f. = 1, 15.2, p < 0.05) but
increased with walk number (F = 18.24, d.f. = 1, 38.7, p < 0.001).

3.2.2. Defecation

To provide a sample of the raw data collected during all walks, Table 3 shows the
percentage of walks in which defecation occurred for the first four walks. None of the
two-way interactions between the sex of the dog, sex of the walker, and maturity status of
the dog with walk number was significant, indicating that the effects of these variables on
the likelihood of defecation did not change over walks as dogs became more familiar with
walkers. We dropped these two-way interactions from the final model.

Table 3. Percentages of 20 min walks based on raw data in which male and female shelter dogs,
categorized as either juvenile or mature, defecated. Results for the first four walks are included
(n = 81 dogs for the first two walks; n = 68 dogs for walk 3; n = 49 dogs for walk 4).

Dog’s
Sex

Walker’s
Sex

Dog’s
Maturity 1 Walk 1 Walk 2 Walk 3 Walk 4

Male Male Juvenile 63.6 44.4 33.3 66.7
Male Male Mature 37.5 29.4 37.5 0.00
Male Female Juvenile 60.0 64.3 44.4 60.0
Male Female Mature 61.4 74.4 69.2 70.0

Female Male Juvenile 20.0 40.0 60.0 0.00
Female Male Mature 36.6 42.9 36.8 46.7
Female Female Juvenile 54.2 60.0 75.0 50.0
Female Female Mature 63.2 77.3 68.8 81.8

1 Juveniles (4 months to <1 year); mature (≥1 year).

For likelihood that dogs would defecate during a walk, we found a significant inter-
action between the sex of the walker and maturity status of the dog (X2 = 4.17, d.f. = 1,
p < 0.05; Figure 2b). The probability of defecation by a juvenile dog was similar when
walked by either a woman (0.470) or a man (0.401). In contrast, the probability of defecation
by a mature dog was higher when walked by a woman (0.676) than by a man (0.363). The
odds that a mature dog would defecate when walked by a woman were 3.66 times larger
than when walked by a man (p < 0.05).

4. Discussion

4.1. Study 1: First Walks

Consistent with our previous findings at this shelter [31], mature male dogs had
higher rates of urination when walked by an unfamiliar woman than by an unfamiliar
man, and mature female dogs had similar rates of urination when walked by an unfamiliar
woman and by an unfamiliar man. As before, we interpret the reduced rates of urination by
mature male dogs to reflect greater uneasiness with unfamiliar men than with unfamiliar
women. A pattern of greater unease with unfamiliar men, sometimes displayed by both
male and female dogs, has been reported in several studies using diverse behavioral
measures, which included less time spent near, more time spent barking at, more time with
tail in the low position, more frequent lip-licking, and the presence of warning behaviors
such as raising hackles and growling [32–37]. Additionally, the urinary behavior of male
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dogs—both posture and rate of urination—appears generally sensitive to fearful or stressful
conditions [24–26,31].

Our inclusion of juvenile dogs in the present study revealed that the sex of an unfamil-
iar walker did not influence rates of urination by either juvenile males or juvenile females.
Some studies on stranger-directed aggression in dogs found that avoidance and warning or
aggressive responses to unfamiliar people increase with age [38–41]. Age-related increases
in reactivity to unfamiliar people may reflect the cumulative effect of experiences with
strangers perceived by dogs as threatening [39]. In the same way, cumulative experiences
with unfamiliar men perceived as threatening might explain why we found that mature
male dogs, but not juvenile male dogs, urinated at lower rates when walked by an unfamil-
iar man than by an unfamiliar woman. However, we did not directly test this possibility. We
also found sex differences in the rates of urination for mature dogs (males had higher rates
than females) but not for juveniles. Regardless of the sex of the walker, mature males had
higher urination rates than juvenile males, whereas mature females and juvenile females
had similar rates of urination. These findings regarding sex differences in and effects of
maturation on rates of urination have been well documented for dogs [30,50,51].

Dogs were more likely to defecate when walked by an unfamiliar woman (0.699 prob-
ability) than by an unfamiliar man (0.374 probability), again suggesting greater uneasiness
with unfamiliar men. The present results agree with our previous findings on the likelihood
of defecation for mature dogs [31]. A closer look at our current data revealed that the
observed pattern of a greater likelihood of defecation with a female walker was significant
for mature males, mature females, and juvenile females but not for juvenile males, although
their response was in the same direction as the other groups.

We did not determine the specific cues used by dogs to discriminate the sex of unfa-
miliar walkers. Potential cues include tactile, auditory, visual, and olfactory stimuli. Subtle
sex differences in petting techniques appeared responsible for lower cortisol levels found
in shelter dogs petted by women than in those petted by men [52]. In subsequent studies
when men and women were trained to use a standardized petting technique, reductions in
cortisol levels were similar in dogs petted by men and by women [53,54]. Shih et al. [36]
found that male walkers made more frequent physical contact with shelter dogs than did
female walkers, who were more likely to talk to dogs during walks and use high-pitched
voices. Pet dogs were better at matching human male voices to images of male faces in
comparison to human female voices and faces; the authors suggested that dogs’ general
wariness of men might promote the learning of male facial and vocal characteristics [55].
Finally, given the keen olfactory sense of dogs [56], it would not be surprising if they used
olfactory cues to distinguish male and female walkers. Indeed, laboratory rats and mice
discriminate experimenter sex using androgen-based olfactory cues and exhibit a strong
physiological stress response in the presence of male, but not female, stimuli [57].

4.2. Study 2: All Walks

For both rate of urination and likelihood of defecation, none of the two-way interac-
tions between the walk number and sex of the dog, sex of the walker, and maturity status
of the dog was significant, indicating that the effects of these variables on urination and
defecation did not change over walks as the dogs become familiar with walkers. Our
findings agree with those of other studies reporting little difference in the response of dogs
to familiar people (not the owner) and unfamiliar people [20–23] and stand in contrast to
the preferential behavior typically shown by pet dogs to their owners over strangers [14–18].
Even more so than dogs in homes, dogs in shelters might be expected to display similar
behavior in the presence of unfamiliar and familiar people because of their novel and
challenging environment. While in the shelter, dogs have direct physical contact with many
different people of varying degrees of familiarity (e.g., at our study shelter, veterinarians,
veterinary students, shelter staff, volunteers, and members of the public), which might
reduce their likelihood of behaving differently when with unfamiliar and familiar people.
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For comparison, most pet dogs living in a community in Cheshire England were estimated
by their owners to interact with 3–5 people outside their household each week [58].

The patterns found for urination in Study 2, using data from all the walks, were very
similar to those found in Study 1, using data only from the first walks. The single exception
concerned sex differences in the rates of urination. In both Study 1 and Study 2, mature
male dogs walked by a woman had higher rates of urination than mature female dogs
walked by a woman. However, the significant finding in Study 1 that mature male dogs
walked by a man had higher rates of urination than mature female dogs walked by a man
was instead a nonsignificant trend in Study 2 (p < 0.06), perhaps reflecting smaller sample
sizes of mature dogs in Study 2 (n = 30 males; n = 30 females) than in Study 1 (n = 36 males;
n = 49 females).

For likelihood of defecation during walks in Study 1, we detected a significant effect
of the sex of the walker, with dogs more likely to defecate when walked by an unfamiliar
woman than by an unfamiliar man. In Study 2, we found a significant interaction between
the sex of the walker and maturity status of the dog. The probability of defecating by a
juvenile dog was similar when walked by a woman (0.470) and by a man (0.401), whereas
the probability of defecating by a mature dog was significantly higher when walked by a
woman (0.676) than by a man (0.363). Indications that juveniles might behave differently
than mature dogs were evident in Study 1, but only for juvenile males, who were the
one group not to show a significantly higher probability of defecation when walked by a
woman than by a man, although their pattern was the same as in other groups. It is unclear
why juvenile females showed a significantly higher likelihood of defecation when walked
by a woman than by a man in Study 1 but not in Study 2; their overall pattern, however,
was similar across the two studies and sample sizes were somewhat smaller in Study 2
(n = 12) than in Study 1 (n = 15).

4.3. Limitations

Our studies have several limitations. First, we did not control for the age of the walker,
which ranged from low-twenties to mid-sixties. Some mammals can discriminate human
age as evidenced by their behavioral and physiological responses to certain stimuli. African
bush elephants (Loxodonta africana) use auditory cues to differentiate men, who pose a
significant hunting threat, from boys, who do not and show more defensive bunching and
investigative sniffing after playbacks of men’s voices [59]. Domestic horses (Equus ferus
caballus) use both auditory and visual cues to differentiate adults from children and show
increased heart rates during children’s vocalizations [60]. However, Koda and Shimoju [33]
found that dogs behaved in a similar way toward unfamiliar women (from 20 to 40 years
old) and unfamiliar girls (from 8 to 13 years old); they did not include a comparison of
unfamiliar men and unfamiliar boys in their study. These data on dogs suggest that at least
in the case of human females, dogs respond in a similar way to individuals of different
ages. Other limitations relate to the challenges of collecting data over time on individual
dogs in shelters. Throughout our studies, dogs were adopted and sometimes returned, or
temporarily unavailable to us due to in-shelter activities (e.g., meeting potential adopters
and their dogs, and either medical or behavioral issues requiring removal from the adoption
floor for 10 or more days) or out-of-shelter activities (e.g., short-term fosters and day trips
with volunteers). Longer times than ideal between first and second walks for some dogs
in Study 2 resulted from both in-shelter and out-of-shelter activities. Nevertheless, by
including all walks for each dog we hoped to reduce the impact of those initial delays.
Finally, whereas our sample sizes for mature dogs might be considered moderate (Study 1,
36 males and 49 females; Study 2, 30 males and 30 females), our sample sizes for juvenile
dogs (Study 1, 13 males and 15 females; Study 2, 9 males and 12 females) were less than half
those of mature dogs. The smaller number of juveniles likely reflects the shorter lengths of
stay for juvenile dogs than mature dogs at our study shelter [44].
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5. Conclusions

In Study 1 (first walks), we extended findings from our previous study showing that
the sex of an unfamiliar person influences the scent-marking behaviors of mature shelter
dogs [31], further strengthening our suggestion that researchers studying mature shelter
dogs (and perhaps all mature dogs) should report the sex of all personnel involved in
handling and data collection. We also extended our previous findings by including juvenile
dogs, whose rate of urination was unaffected by the sex of an unfamiliar walker and the
likelihood of defecation was unaffected in males but not females. The generally greater
responsivity of mature dogs to the sex of an unfamiliar person may reflect cumulative
experiences with male strangers perceived as threatening, although this was not tested here.

In Study 2 (all walks), we found that the effects on urination and defecation of the
dogs’ sex and maturity and the walkers’ sex did not change over walks as dogs became
familiar with walkers. We suggest that shelter dogs have direct contact with so many
different people of varying degrees of familiarity that they may be less responsive than
other mammals–for example, those on farms, in zoos, and in research environments–to
familiar versus unfamiliar people.

Our data indicate that the maturity of the dog, as well as the sex of the dog and
sex of the human, influence dog–human interactions. Future studies should examine
the specific cues used by dogs to discriminate men and women, perhaps starting with
androgen-based olfactory cues, and determine the cause(s) of the change in response to
men as the dogs mature.
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Simple Summary: Dogs are often less comfortable around unfamiliar men than unfamiliar women,
yet most studies of stranger-directed aggression have not examined whether the sex of the stranger is a
risk factor. We analyzed data collected by staff at a NY shelter to determine whether dogs responded
differently to unfamiliar men and unfamiliar women during the Stranger test of the behavioral
evaluation. Of the 283 dogs tested, 26 were undersocialized and from the same home; 19.2% were
assessed as showing no concerning behavior during the Stranger test. Of the 257 remaining dogs,
89.9% were assessed as showing no concerning behavior. Dogs tested with a male stranger (n = 55)
had significantly higher scores on the test, indicating greater uneasiness, than dogs tested with a
female stranger (n = 202). However, the mean score for dogs tested with a male stranger (2.2) fell
within the range of scores considered not concerning by the shelter (1–3). In summary, we found that
the sex of a stranger influenced dog responses during the Stranger test, but in practice, our findings do
not indicate that changes are needed in how shelters conduct or interpret tests for stranger-directed
aggression. Our findings also underscore the importance of socialization for dogs.

Abstract: In many situations, domestic dogs display greater uneasiness with unfamiliar men than
unfamiliar women. However, little is known about whether the sex of an unfamiliar person is a risk
factor for stranger-directed aggression, especially with respect to behaviors less intense than biting.
We analyzed data collected by behavioral staff over a 27-month period (n = 283 dogs) at a New York
shelter to determine whether the sex of an unfamiliar person influenced behaviors assessed during
the Stranger test of the canine behavioral evaluation. Scores ranged from 1 (calm and friendly) to
5 (will not approach stranger or unsafe to allow an approach). No concerning behaviors (scores
1–3) were assessed for 19.2% of 26 undersocialized dogs from one home and 89.9% of the remaining
257 dogs. Within the group of 257, those tested with a male stranger had significantly higher scores
than those tested with a female stranger; the effect size was small to moderate. Thus, we found that
dogs responded differently to male and female strangers during this testing situation, but from a
practical standpoint, our findings do not warrant adjustments in how shelters conduct or interpret
tests for stranger-directed aggression. Our findings also highlight the importance of early exposure
to different people and situations for dogs.

Keywords: aggression; familiarity; risk factor; temperament test; undersocialized dogs

1. Introduction

Domestic dogs—in shelters and other environments—respond differently to unfamil-
iar men and unfamiliar women, with the general pattern being greater uneasiness with
unfamiliar men, sometimes more pronounced in male dogs than female dogs. Shelter dogs
enrolled in an enhanced human interaction program showed improved sociability toward
unfamiliar women but not unfamiliar men [1]. At another shelter, when an unfamiliar
person stood in front of their cage, dogs watched and barked longer when the person was
a man rather than a woman [2]. The sex of an unfamiliar walker influenced scent-marking
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behavior during leash walks of mature shelter dogs: when walked by an unfamiliar man,
male dogs urinated less frequently, were more likely to revert to the juvenile urinary posture
(no hindlimb raised), and were less likely to defecate than when walked by an unfamiliar
woman [3]. The sex of an unfamiliar walker did not influence frequency of urination or
urinary posture in female dogs; however, like male dogs, female dogs were less likely to
defecate when walked by an unfamiliar man than an unfamiliar woman. At a different
shelter, dogs displayed behaviors associated with vigilance (gazing at the handler) and
stress (lip-licking) more frequently when walked by men than women and spent less time
with their tail in the high position when walked by men than by women [4]. Dogs living in
other environments show similar responses to unfamiliar men; those enrolled in a training
program for guide dogs made less frequent physical contact with unfamiliar men than
unfamiliar women [5]. Finally, in a commercial kennel environment, male dogs made less
frequent direct physical contact with and spent less time near an unfamiliar man than an
unfamiliar woman; in contrast, female dogs did not differ in their behavior toward an
unfamiliar man and an unfamiliar woman [6].

In the same way, another dog-human interaction that has been examined with respect
to familiarity is aggression directed by dogs toward people; in most studies, aggression
directed at strangers is considered separately from aggression directed at household mem-
bers. Stranger-directed aggression is commonly assessed in animal shelters that conduct
canine behavioral evaluations before making dogs available for adoption; about 6–8% of
dogs were assessed as showing concerning or dangerous behaviors in the presence of
strangers [7,8]. Aggression toward unfamiliar people has also been studied in dogs living
in homes. Prevalence measures based on owner-completed questionnaires vary widely, per-
haps reflecting different scoring systems and dog populations (5–10%, 9–11; 24–26%, 12,13;
78%, 14). Research has focused also on identifying risk factors for stranger-directed aggres-
sion, including characteristics of the dog, the owner, and the home environment [9–18].
However, with the exception of literature on victim risk factors for dog bites, which typ-
ically reports a predominance of male victims [19–22], we could find no information on
whether the sex of an unfamiliar person influences other dog behaviors associated with
stranger-directed aggression, such as barking, raising hackles, and growling. Sex of the
stranger was not reported in previous studies of shelter dogs [7,8] or included in those
using owner-completed questionnaires, which asked how dogs respond to a “stranger” or
an “unfamiliar person,” without specifying sex [9–18].

In the present study, we examined whether dogs at a New York animal shelter reacted
differently to an unfamiliar man or an unfamiliar woman during the Stranger test of the
canine behavioral evaluation. During the Stranger test at this shelter, dogs are assessed as
showing responses to the stranger ranging from calm and friendly to not being safe enough
to allow the dog to approach the stranger. Based on findings from previous studies of dog
reactions to unfamiliar men and unfamiliar women [1–6], we predicted that dogs tested with
an unfamiliar man would display greater uneasiness than dogs tested with an unfamiliar
woman. Given that studies have found uneasiness toward men to be more pronounced
in male dogs than female dogs [3,6], whereas others have not found this pattern [1,2,4,5],
we considered it equally likely for us to find either more pronounced uneasiness toward
male strangers in male dogs or similar levels of uneasiness with male strangers in male
and female dogs. In addition to providing information on an understudied risk factor for
stranger-directed aggression generally, our findings may inform how shelters conduct and
interpret tests with strangers. These shelter-related applications are important because
results from behavioral evaluations influence the development of in-shelter handling plans
(e.g., whether a dog has a limited team of volunteers who must be introduced by staff) and
special adoption efforts to make the best possible match between dog and adopter (e.g.,
whether a potential adopter’s household has frequent visitors).
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2. Materials and Methods

This research was conducted under protocol 2012-0150, which was reapproved on
16 September 2021 by the Institutional Animal Care and Use Committee of Cornell University.

2.1. Study Shelter and Canine Records

We obtained canine records from the Tompkins County SPCA in Ithaca, NY, USA.
The shelter is no-kill, open-admission, and uses scheduled intake and a conversation-
based approach to adoptions. The records, entered by shelter staff into the PetPoint data
management system, included behavioral results from the Stranger test of the shelter’s
canine behavioral evaluation (Section 2.3) as well as intake data, from which we retrieved
demographic information for each dog evaluated (sex, reproductive status, and age). Our
study began 1 January 2021 (the time when, upon our request, the name of the stranger
began being routinely recorded by staff for each test) and ended 2 April 2023. This time
period yielded records for 283 dogs, which represented all dogs behaviorally evaluated.
Some dogs were admitted to the shelter but not behaviorally evaluated, and therefore,
were not part of our sample; these dogs included those retrieved by owners shortly after
their arrival at the shelter (behavioral evaluations typically occur 3 days after intake), those
euthanized at their owner’s request, and very rare instances in which dogs were identified
at intake as unsafe to make available for adoption and euthanized. Behavioral evaluations
might also be skipped for extremely undersocialized dogs, such as those not used to living
inside a home and having routine contact with people; however, this, too, was a very rare
occurrence (n = 1 dog during our study).

2.2. Dogs, Care, and Housing

The 283 dogs included juveniles (n = 55; from 4 months to <1 year), adults (n = 195;
from 1 year to <8 years), and seniors (n = 33; ≥8 years); we did not include puppies because
their behavioral evaluations differed from those of older dogs and their results were not
entered into PetPoint. Included in the 283 dogs were 26 Chihuahuas or Chihuahua mixes
(14 males and 12 females) from the same home. These dogs had very little exposure to
people other than the owner (hereafter, described as undersocialized dogs). Most had been
spayed or neutered before admission to the shelter (88.5%; 23/26) and all but one were
either adults (57.7%; 15/26) or seniors (38.5%; 10/26). Given their unusual living situation
before admission to the shelter, we excluded them from formal data analyses (Section 2.4).
Chihuahuas and Chihuahua mixes from other homes were not excluded. Most dogs were
mixed breeds; the number of purebred dogs in our study population was unknown (DNA
testing was not performed).

We describe the housing and care of dogs from intake to behavioral testing, which
is the relevant time period for the present study. Intake occurred in the Rescue building,
where veterinary staff examined dogs, weighed them, and checked their teeth to estimate
age. The intake exam also included vaccinations, flea control, a fecal exam, deworming,
and a heartworm test. Following the intake exam, dogs were housed in the Rescue building
in chain-link cages (indoor space, 2.2 m2, and outdoor run, 3.5 m2). Almost all dogs were
individually housed; exceptions were made for dogs surrendered from the same household
when staff judged the dogs should remain together (e.g., the undersocialized dogs were
typically housed in pairs). Each cage contained a raised bed, blanket, water bowl, and toys;
staff fed dogs between 08:00 and 09:00 h and between 14:00 and 15:00 h. Several times a
day, staff either walked dogs or brought them to an outdoor enclosure. Typically, three
days after intake, dogs were behaviorally evaluated and subsequently housed in the Pet
Adoption Center, adjacent to the Rescue building.

2.3. Behavioral Evaluation

The canine behavioral evaluation at our study shelter is based on Sternberg’s Assess-
a-Pet [23], subsequently modified by Bollen and Horowitz [24]. Present at each test were
an evaluator from the shelter’s Behavior Program and a scribe, also a member of shelter
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staff. The evaluator was female, and three other female staff members rotated through the
role of scribe, with one exception when a different female staff member (an animal control
officer) served as scribe. The same female evaluator conducted all behavioral evaluations
except two during our study period (n = 281 of 283 dogs); two of the female staff members
typically serving as scribes conducted the other two evaluations. The evaluation includes
nine tests, some of which have subtests. The first test, Cage presentation, takes place in the
Rescue building, and then the dog is leashed and brought to a conference room in the Pet
Adoption Center, where all subsequent tests are conducted. In Appendix A, we provide
brief descriptions of all tests and subtests that are not the focus of the present study; below
is a more detailed description of the Stranger test.

The Stranger test is the eighth test in the nine-test sequence of the canine behavioral
evaluation (Appendix A). The stranger is at least 18 years old, unfamiliar to the dog,
and may be either a male or female staff member or dog volunteer, wearing ordinary
clothing (not scrubs). With the evaluator holding the dog’s leash, the test begins when the
stranger knocks on the door of the conference room and the evaluator says, “Come in!”
The stranger enters the room, stops at least 2 m away from the dog, and stares at the dog
for 3 s. Next, the stranger takes a step forward, stops, and reaches toward the dog. Finally,
the stranger squats down, facing sideways, and speaks to the dog in a friendly voice. The
dog’s behavioral response to the stranger is scored as follows:

1. Remains calm and is friendly upon solicitation;
2. Is nervous about the stranger (ears back, tail tucked), but is friendly upon solicitation;
3. Alarm barks or growls and backs off completely, but is friendly upon solicitation;
4. Alarm barks, hackles up, growls, does not calm readily, but eventually is friendly in a

cautious way upon solicitation;
5. Alarm barks, hackles up, growls, cannot settle, and either will not approach upon

solicitation or is not safe to allow an approach.

The scribe writes her score on the evaluation form, and the evaluator reviews the score
with reference to her own score. Any difference in score is discussed, and an agreement is
reached regarding the score entered into PetPoint. Note that a particular score does not
mean that a dog showed every behavior listed for that score. For example, dogs receiving
a score of 5 may not alarm bark, raise hackles, or growl but simply avoid any interaction
with the stranger; this information is recorded in the notes section of PetPoint. In the
shelter scoring system, scores 1–3 are classified as “no concerning behavior”, a score of
4 is considered “concerning behavior”, and a score of 5 is “dangerous behavior”. The
behavioral responses of dogs that receive a score of 5 and will not approach the stranger are
considered dangerous because of the potential for defensive aggression should someone
attempt to force interaction despite a dog’s attempts to get away or warn them away.
Responses of dogs that receive a score of 5 and are assessed as unsafe to allow them to
approach the stranger are considered dangerous because of the potential for offensive
aggression; this assessment of unsafe to allow an approach is rare at our study shelter
(e.g., of the 283 dogs in our sample, only one was considered unsafe to allow an approach;
Section 3.1.1).

2.4. Data and Statistical Analyses

From each PetPoint record of the Stranger test, we retrieved the dog’s name, identifica-
tion number, score (1–5), date of test, evaluator’s name, and all notes about the test, which
included the name of the person serving as the stranger. From the name of the stranger, we
assigned the sex of the stranger. BM has conducted research at this shelter for over 10 years,
so she is very familiar with both dog volunteers and staff members, making the assignment
of the sex of a stranger based on the recorded name straightforward. We checked paper
copies of the evaluations to retrieve the name of the scribe for each test. Dogs that are
adopted and returned to the shelter are behaviorally evaluated again; for dogs with two or
more behavioral evaluations during our study period (n = 23), we used results from their
first evaluation to make testing conditions across dogs as similar as possible.
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For the 26 undersocialized dogs, we simply report descriptive information about their
performance on the Stranger test; two were evaluated by staff members other than the main
evaluator. Having excluded these 26 undersocialized dogs, we were left with 257 dogs for
data analyses; all were assessed by the same evaluator.

Of the 257 tests, 55 (21.4%) involved a male stranger and 202 (78.6%) involved a female
stranger; the much larger number of female strangers reflects the female bias in both dog
volunteers and staff members (in most positions) at our study shelter [3]. Table 1 shows the
demographic characteristics of the 257 dogs tested with either a male or female stranger. We
used chi-square tests to evaluate whether dogs tested with a male stranger had generally
similar demographic characteristics as those tested with a female stranger; we found no
significant differences (sex: X2 = 0.05, d.f. = 1, p = 0.82; reproductive status: X2 = 0.66, d.f. =
1, p = 0.42; age class: X2 = 1.37, d.f. = 2, p = 0.51).

Table 1. Demographic characteristics of shelter dogs in relation to whether they were tested with
either a male stranger (n = 55) or a female stranger (n = 202) during the Stranger test of the canine
behavioral evaluation.

Demographic Characteristics of Dogs Tested with Male Stranger Tested with Female Stranger

Sex
Male 41.8% (23/55) 43.6% (88/202)

Female 58.2% (32/55) 56.4% (114/202)
Reproductive status

Intact 47.3% (26/55) 53.5% (108/202)
Neutered/spayed 52.7% (29/55) 46.5% (94/202)

Age class 1

Juvenile 25.5% (14/55) 19.8% (40/202)
Adult 63.6% (35/55) 71.8% (145/202)
Senior 10.9% (6/55) 8.4% (17/202)

1 Juveniles, from 4 months to <1 year; adults, from 1 year to <8 years; and seniors, ≥8 years.

We calculated the prevalence of concerning or dangerous behavior for the Stranger
test, defined as the number of dogs assessed as showing either concerning or dangerous
behavior/number of dogs tested. Separate prevalence measures are provided for the
26 undersocialized dogs and the 257 dogs. We used a standard least squares model to
examine whether the sex of the stranger, along with the demographic characteristics of the
257 dogs—sex, reproductive status, and age class—predicted a dog’s score on the Stranger
test. We examined the main effects and the one two-way interaction we were interested in,
sex of dog by sex of stranger. This interaction was not significant, so we dropped it from the
final model (F = 1.89, d.f. = 1, p = 0.17). We used Student’s t-tests when comparing means
for both sex and reproductive status and Tukey’s HSD to correct for multiple comparisons
when comparing means for age class. Because of sample size differences, especially with
regard to the number of dogs tested with either a male stranger or a female stranger, we
used Hedges’ g to calculate effect sizes. We set the p value threshold at p < 0.05 and used
JMP Pro (version 15.0.0) for all statistical analyses except the calculation of effect sizes,
which was performed using Social Sciences Statistics (https://www.socscistatistics.com
(accessed on 28 May 2023).

3. Results

3.1. Main Study with 257 Dogs
3.1.1. Prevalence

The vast majority of dogs (89.9%; 231/257) were assessed as showing no concerning
behavior during the Stranger test. The prevalence of concerning behavior was 6.6% (17/257),
and the prevalence of dangerous behavior was 3.5% (9/257). During our study period,
only one dog was assessed as unsafe to allow him to approach the stranger, but this was
during his second behavioral evaluation, and we only used results from first evaluations.
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He was tested upon first entering the shelter (score of 3 on the Stranger test), adopted and
returned a few months later, and evaluated again (score of 5, unsafe to allow an approach).
Nevertheless, he was successfully adopted after being on an in-shelter handling plan for
1 month (limited team of volunteers who must be introduced by staff). Thus, for the first
behavioral evaluations, none of the dogs with a score of 5 was assessed as unsafe to allow
them to approach the stranger; all would not approach upon solicitation.

Of the 26 dogs with a score of either 4 or 5, only one was described as trembling and
frozen in place; this dog did not bark, raise hackles, or growl. The other 25 dogs with scores
of 4 or 5 displayed at least one of these three behaviors.

3.1.2. Response to a Stranger in Relation to the Sex of the Stranger and Demographic
Characteristics of Dogs

Descriptive statistics for scores on the Stranger test in relation to the sex of the stranger
and dog demographic characteristics are shown in Table 2. Dogs tested with a male stranger
had significantly higher scores on the Stranger test than dogs tested with a female stranger,
indicating greater uneasiness with male strangers (F = 6.81, d.f. = 1, p < 0.01; Table 2). The
effect size was in the small to moderate range (Hedges’ g = 0.36).

Table 2. Score on the Stranger test of the canine behavioral evaluation in relation to the sex of the
stranger and demographic characteristics of shelter dogs (n = 257). Scores ranged from 1 (calm and
friendly) to 5 (alarm barks, hackles up, growls, cannot settle, and will not approach the stranger upon
solicitation). Sample sizes of dogs are in parentheses. Within specific variables, values with different
superscript letters are significantly different (p < 0.05).

Variables Score on the Stranger Test (Mean ± SD)

Sex of stranger
Male 2.22 ± 1.29 (55) a

Female 1.81 ± 1.09 (202) b

Sex of dog
Male 1.92 ± 1.14 (111)

Female 1.89 ± 1.15 (146)
Reproductive status of dog

Intact 2.06 ± 1.21 (134) a

Neutered/spayed 1.73 ± 1.05 (123) b

Age class of dog 1

Juvenile 1.80 ± 1.12 (54)
Adult 1.98 ± 1.18 (180)
Senior 1.52 ± 0.79 (23)

1 Juveniles, from 4 months to <1 year; adults, from 1 year to <8 years; and seniors, ≥8 years.

Reproductive status significantly influenced scores on the Stranger test, with intact
dogs having higher scores than spayed/neutered dogs (F = 5.34, d.f. = 1, p < 0.03; Table 2);
the effect size was small (g = 0.29). Sex and age class of dogs did not influence scores on the
Stranger test (sex: F = 0.18, d.f. = 1, p = 0.67; age class: F = 1.98, d.f. = 2, p = 0.14; Table 2).

3.2. Undersocialized Dogs

Scores on the Stranger test for the 26 undersocialized dogs from one household were
as follows: 1 (n = 1); 2 (n = 4); 3 (n = 0); 4 (n = 5); and 5 (n = 16). Thus, 19.2% (5/26) of these
dogs were assessed as showing no concerning behavior (scores 1–3), 19.2% as showing
concerning behavior (score of 4), and 61.6% as showing dangerous behavior (score of 5).
None of the dogs with a score of 5 was assessed as unsafe to allow them to approach the
stranger; all would not approach the stranger upon solicitation. For all 21 dogs with a
score of either 4 or 5, notes in the PetPoint files described them as showing the following
responses: trembling, hiding, freezing, and shutting down. Notes further indicated these
dogs did not engage in alarm barking, raising hackles, or growling. When considering all
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26 undersocialized dogs, the mean score (±SD) for those tested with a male stranger was
4.83 ± 0.41 (n = 6) and for those tested with a female stranger, 4.00 ± 1.38 (n = 20).

All of the undersocialized dogs were released for adoption. All 26 were adopted, and
three were returned (11.5%): one for biting when the adopter tried to remove him from a
hiding place, one for warning behaviors but no biting, and the other after a year, when the
adopter could no longer care for her (this dog was the only one of the 26 to have a score of
1 on the Stranger test). All three dogs were adopted again and not returned to the shelter.

4. Discussion

The vast majority of the 257 dogs behaviorally evaluated during our study period
(2021–2023) were assessed as showing no concerning behavior on the Stranger test (89.9%),
with the prevalence of concerning or dangerous behavior at 10.1% (6.6% concerning + 3.5%
dangerous). A prevalence of 10.1% is slightly higher than the 5.8% previously reported for
dogs tested at this shelter from 2014 to 2019 [7]. This likely reflects that the current study
included all dogs tested, whereas McGuire et al. [7] were studying length of stay at the
shelter, so they only included dogs that were tested, released for adoption, and housed at
the shelter until adoption (i.e., not in foster homes; typically, dogs placed in foster homes are
either especially fearful or have medical conditions such that a home environment is more
suitable than the shelter environment). Thus, in contrast to McGuire et al. [7], our study
population included dogs that were tested and either returned to their owner, transferred
to a rescue, or placed in a foster home; some of the dogs transferred to a rescue or placed in
a foster home likely had more intense responses during the behavioral evaluation, possibly
towards strangers, than those tested, released for adoption, and housed at the shelter.
Our prevalence measure of 10.1% is generally similar to those from another shelter [8]
and some studies using owner-completed questionnaires [9–11]. Other studies based on
owner-completed questionnaires reported higher prevalence measures for stranger-directed
aggression [12–14].

Dogs tested with a male stranger had higher scores on the Stranger test, which indicates
greater uneasiness, than dogs tested with a female stranger. Although this difference was
statistically significant, the effect size was in the small to moderate range, and both means
(male stranger, 2.22, and female stranger, 1.81) fell within the range of scores considered no
concerning behavior on the test (1–3). We did not find a significant interaction between the
sex of the dog and the sex of the stranger, indicating that male and female dogs responded
in a similar manner to male strangers. Our findings from the Stranger test are consistent
with results from other studies indicating greater uneasiness with unfamiliar men than
unfamiliar women in both male and female shelter dogs [1,2,4] and dogs in a guide dog
training program [5]. In an earlier study at the Tompkins County SPCA, both male and
female dogs were less likely to defecate when walked by an unfamiliar man than an
unfamiliar woman, again indicating similar levels of uneasiness with male strangers [3].
However, male but not female dogs displayed lower rates of urination and were more
likely to revert to the juvenile urinary posture when walked by an unfamiliar man than by
an unfamiliar woman [3]. The sex of the dog seems to modulate the response differently
based on the specific behavior under study.

In regard to the greater uneasiness shown by dogs toward unfamiliar men than
unfamiliar women in our study, it is possible that—from a dog’s perspective—unfamiliarity
with men has two components. First, male staff members and male dog volunteers serving
as strangers are unknown to the dogs as individuals, thus “unfamiliar”. Second, given
the female bias in staff and dog volunteers at our study shelter [3], male strangers are also
members of a less familiar group, human males. The possibility that unfamiliarity could
have two components might suggest that shelters make efforts to recruit more males when
filling staff and volunteer positions; this could ease the first interactions between dogs and
potential adopters who are male.

Of the three demographic characteristics examined, only reproductive status was a
significant predictor of score on the Stranger test, with scores of intact dogs higher than
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those of neutered and spayed dogs. However, the effect size was small, and the means were
within the range considered to be no concerning behavior (intact, 2.06; neutered/spayed,
1.73). In an earlier study based on nearly 5 years of data at our study shelter, reproductive
status was not significantly associated with the likelihood of concerning or dangerous
behavior on the Stranger test [25]. Studies using owner-completed questionnaires reported
no effect of reproductive status on stranger-directed aggression [15,18], and a study based
on phone interviews found no decrease in stranger-directed aggression in male dogs
following neutering [26]. Farhoody et al. [17] reported a significant increase in the odds of
stranger-directed aggression in neutered or spayed dogs when compared to intact dogs, but
this result was driven by dogs whose surgeries were performed between 7 and 12 months
of age. The reasons for these divergent findings are unclear.

We found that the sex of the dog did not influence scores on the Stranger test. Our
finding of no effect of dog sex on stranger-directed aggression is consistent with those
based on owner-completed questionnaires [12,15,18]. In contrast, Takeuchi et al. [27] found
that male dogs tended to be over-represented in cases of stranger-directed aggression at a
behavior clinic. Finally, we found that the age of the dog did not influence scores on the
Stranger test, which agrees with findings from one study based on an owner-completed
questionnaire [18]. However, other studies have found either an increase in stranger-
directed aggression with age [9,12,15] or mixed results, with adults more likely to be
aggressive than adolescents and seniors [14]. Our present findings that neither sex nor
age class influenced scores on the Stranger test are consistent with findings from earlier
research at our study shelter [25].

The prevalence of concerning or dangerous behavior during the Stranger test for the
26 undersocialized dogs from one home was 80.8% (19.2% concerning + 61.6% dangerous).
None of these dogs with concerning or dangerous behavior displayed alarm barking,
raising hackles, or growling. Instead, they hid, trembled, and froze, and those with a
score of 5 would not approach the stranger, leaving open the possibility for defensive
aggression should their signals be ignored and interaction forced. The conditions of the
Stranger test (e.g., an unfamiliar room in the shelter, two new people with whom they
have only spent a few minutes, then a knock on the door, followed by a third person
they have never met) seemed especially stressful for these dogs, on top of the already
challenging conditions of shelter life (e.g., loud sounds, new smells, many unfamiliar
people and dogs). The responses displayed by the undersocialized dogs in our study are
typical of moderately to extremely fearful dogs in shelters, of which about one-third come
from hoarding situations [28], the source of the dogs in our study. The high prevalence of
fearful behaviors in these dogs highlights the importance of exposing dogs, especially when
young, to different people and situations [29]. Despite their fearfulness in the shelter, all
were adopted, and only three were returned (11.5%); this likelihood of return is similar to
the 13.7% reported for small dogs at this shelter from 2014 to 2019 [30]. The three returned
dogs were subsequently adopted and not returned to the shelter. Collins et al. [28] reported
similar positive outcomes from a much larger sample of fearful dogs that went through a
behavioral rehabilitation program: 99% of dogs that completed the program were adopted,
with 88% of adopters very satisfied and 8% somewhat satisfied with their dog.

Our study has several limitations. First, canine behavioral evaluations at shelters have
been criticized for their lack of rigorous scientific validation and poor predictability of
many post-adoption behaviors [8,31–33]. However, proponents view these evaluations
as one of several sources of information about dogs in shelters [24,34]. Second, although
the Stranger test attempts to mimic a stranger knocking on the door of a dog’s home,
the contexts and settings of the two situations are very different. Whereas dogs in their
homes may be defending household members and/or their home area, dogs in shelters
have typically been housed there for only a few days before testing and have interacted
with the evaluator and scribe for only a few minutes before someone the dog has never
met knocks on the conference room door. Additionally, the dogs are leashed during the
Stranger test, whereas dogs are likely not leashed in their home when a stranger approaches.
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The fact that our measure of prevalence of concerning or dangerous behavior during the
Stranger test (10.1% for the 257 dogs) is similar to measures found in some studies based
on owner-completed questionnaires [9–11] suggests that perhaps the sound of knocking
signals to dogs the arrival of a stranger, even in a setting very different from a home [25].
Third, shelters are challenging environments for dogs, and certain aspects of the Stranger
test (e.g., the door opening following knocking and possible changes in leash tension)
might induce fear or arousal in the dogs right before they see the stranger, potentially
resulting in false positives. Fourth, because we did not videotape the Stranger tests, we
could not assess intra-rater reliability, which would be useful given the same evaluator
conducted all of the Stranger tests for the 257 dogs formally analyzed. Fifth, we did not
determine the particular stimuli used by the dogs to discriminate the sex of the stranger. In
the setting of the Stranger test, potential stimuli include visual (e.g., size and appearance of
the stranger), olfactory (e.g., androgen-based cues), and auditory cues (e.g., voice of the
stranger). Sixth, because our data came from a single shelter, our findings may not apply to
other shelters with different dog populations and behavioral evaluations [35,36]. Finally,
given the female bias in the two sources of strangers at our study shelter—dog volunteers
and shelter staff [3]—our sample of dogs tested with a male stranger (n = 55) was much
smaller than our sample tested with a female stranger (n = 202). Herzog [37] recently
highlighted the large numbers of women in professions related to animal care and research
on human-animal relationships; he also noted that studies of the human-animal bond often
have too few male participants. Herzog [37] suggested authors make the gender breakdown
of study participants clear, which we have done here for those administering the Stranger
tests and serving as the stranger. We also checked the demographic characteristics of dogs
tested with male strangers versus female strangers to make sure the two groups of dogs
were similar in terms of sex, reproductive status, and age class.

The present study used a between-subjects experimental design. It would be inter-
esting to examine dogs’ reactions to male and female strangers using a within-subject
design. Given questions about whether Stranger tests with shelter dogs adequately mimic
situations in homes, it would be best to conduct this research with dogs in their own homes.
Such research might further contribute to our understanding of victim risk factors for
canine aggression directed at strangers.

5. Conclusions

We found that dogs tested with an unfamiliar male had significantly higher scores than
dogs tested with an unfamiliar female on the Stranger test of the canine behavioral evalua-
tion; this finding provides another example of dogs responding differently to unfamiliar
men and unfamiliar women. However, the effect size was small to moderate, and the mean
score for dogs tested with a male stranger fell within the range of scores grouped as no
concerning behavior on this particular test of the evaluation. From a practical standpoint,
our findings do not indicate that changes are needed in how shelters conduct or interpret
tests for stranger-directed aggression with regard to the sex of the stranger.

Although unanticipated and descriptive, our data from the undersocialized Chi-
huahuas and Chihuahua mixes revealed that most were assessed as showing concerning
or dangerous behavior during the Stranger test, yet all were adopted, and the likelihood
of return for them was similar to that previously recorded for all small dogs at our study
shelter over a 5-year period [30]. These data from 26 undersocialized small dogs from a
single home, together with data from a much larger number of dogs of all sizes displaying
moderate to extreme fear in the shelter environment [28], show that positive outcomes for
fearful dogs are not only possible but likely when given time and behavioral support.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/ani13152461/s1, File S1 McGuire and Song Stranger Test Data.
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Appendix A

Table A1 provides brief descriptions of the tests and subtests of the canine behavioral
evaluation at our study shelter. Details of the Stranger test are presented in Section 2.3.

Table A1. Tests and subtests of the Tompkins County SPCA’s canine behavioral evaluation.

Test Subtest Evaluator’s Actions

Cage presentation Confrontational Faces dog, bends at the waist, and makes direct eye contact

Friendly Faces sideways, bends down, and speaks to the dog in a
friendly manner

Sociability Stand and ignore Stands and ignores the dog for 60 s
Stroke three times Slowly strokes dog from neck to tail three times

Sit and ignore Sits and ignores dog for 5 s
Pet and talk Sits, pets, and talks to the dog for 20 s in a friendly manner

Teeth exam Makes five attempts to lift the dog’s upper lip and hold for 5 s
Handling Far side Stands perpendicular to the dog and strokes its far side

Hind foot Runs hand down the dog’s back and picks up hind foot
Tail tug Runs hand down the dog’s tail and tugs slightly

Check ears Touches and looks inside both ears
Press shoulders Applies slight pressure to the dog’s shoulders
Lead by collar Moves the dog around by collar

Wipe with towel Wipes the dog’s body with a towel
Hug Gives the dog a hug

Arousal Initiates play with the dog with toys for 30 s and stops

Food bowl
Gives the dog a mix of kibble and canned food in a bowl, and

using the Assess-a-Hand, strokes the dog’s back and attempts to
pull the bowl away

Possession Gives the dog a raw hide chew or pig’s ear, and using the
Assess-a-Hand, attempts to take the item away

Stranger See Section 2.3

Dog-to-dog 1 See a dog
Holds leash of the dog being tested while the scribe brings into

the conference room a leashed, unfamiliar dog from the
adoption floor

Meet a dog Allows dogs to interact while leashed
1 Previously tested dogs that did not show aggression toward other dogs during their own evaluation serve as
stimulus dogs in this test.
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Simple Summary: Domestic dogs have a wide variety of colorations, and previous research has
found that, in certain breeds, coat color can be linked to behavior. However, it is unknown if
coloration is connected to dogs’ stress responses. To explore this question, we studied dogs living
under stressful conditions: an animal shelter. We analyzed their urinary levels of cortisol, a stress
hormone, to explore whether values from the shelter and on outings with people correlated with
their coloration, specifically, their coat color/pattern, nose color, and extent of white spotting. In this
preliminary study, we did not find a connection between their cortisol levels and coloration. While
more research is needed, these initial findings do not suggest that dogs differ in their stress responses
as a result of coloration alone.

Abstract: Previous research has found connections between pigmentation, behavior, and the physio-
logical stress response in both wild and domestic animals; however, to date, no extensive research
has been devoted to answering these questions in domestic dogs. Modern dogs are exposed to
a variety of stressors; one well-studied stressor is residing in an animal shelter. To explore the possible
relationships between dogs’ responses to stress and their pigmentation, we conducted statistical
analyses of the cortisol:creatinine ratios of 208 American shelter dogs as a function of their coat
color/pattern, eumelanin pigmentation, or white spotting. These dogs had been enrolled in previous
welfare studies investigating the effect of interventions during which they left the animal shelter
and spent time with humans. In the current investigation, we visually phenotype dogs based on
photographs in order to classify their pigmentation and then conduct post hoc analyses to examine
whether they differentially experience stress as a function of pigmentation. We found that the dogs
did not differ significantly in their urinary cortisol:creatinine ratios based on coat color/pattern,
eumelanin pigmentation, or white spotting, either while they were residing in the animal shelter
or during the human interaction intervention. These preliminary data suggest that pigmentation
alone does not predict the stress responses of shelter dogs; however, due to the small sample size and
retrospective nature of the study, more research is needed.

Keywords: shelter dogs; cortisol; stress; pigmentation; morphology; the domestication syndrome
hypothesis

1. Introduction

1.1. The Domestication Syndrome Hypothesis

Domesticated animals differ considerably from their wild relatives and sometimes
within the domesticated phenotypes seemingly unrelated traits correlate with each other,
an observation dating back to Charles Darwin [1]. Behaviorally, domesticated animals
have reduced reactivity to humans and, as such, are less likely than their wild coun-
terparts to behave fearfully or aggressively towards humans [2]. Physiologically, their
stress response systems are also less reactive to the same stressors [3,4]. Morphologically,
domesticated animals are often depigmented, with floppier ears, curlier tails, and more
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neotenic craniofacial structures, among other traits [5,6]. The commonality of these traits
and the possibility of a universal causative mechanism underlying this phenomenon is
the basis of the domestication syndrome hypothesis [7].

Many research studies support the domestication syndrome hypothesis. Notably,
in their investigation of experimental domestication, scientists from the Institute of
Cytology and Genetics in Novosibirsk, Russia, found that breeding foxes strictly on
the basis of their behavior towards humans, selecting the least fearful and aggressive
animals to breed, also led to physiological and morphological changes. The selected
line of tame foxes showed increased frequencies of many of the traits included in the
domestication syndrome hypothesis; the first morphological change observed was coat
depigmentation. This depigmentation occurred in the form of white spotting and brown
mottling. Physiological changes occurred as well: foxes that were selected for decreased
behavioral reactivity also displayed lower physiological reactivity to human handling.
Tame foxes had lower baseline cortisol levels and showed smaller increases in cortisol
in response to an acute stressor involving human handling [7]. These seminal results
demonstrate that morphological and physiological changes can arise without direct
selection for those traits.

Scientists have explored possible causal mechanisms of the domestication syndrome
hypothesis. One plausible explanation is the neural crest hypothesis [8], which posits
that animals with reduced behavioral reactivity towards humans likely have a less active
hypothalamic–pituitary–adrenal (HPA) axis [3,4]. Consequently, selecting animals for
breeding that exhibit reduced behavioral reactivity might produce animals with less
responsive HPA axes, and a mildly deficient neural crest might explain this diminished
HPA axis responsivity. The neural crest is a group of cells that crucially contribute to
the development of various tissues implicated in traits associated with the domesti-
cation syndrome, such as pigment-producing melanocytes [8]. A correlation between
morphological (e.g., pigmentation) and physiological (e.g., HPA axis reactivity) traits
might support the possibility of a causative mechanism underlying the domestication
syndrome hypothesis.

1.2. Dog Pigmentation Overview

Many domesticated mammals display a striking variety of colors and patterns, the
most pronounced of which is the domestic dog (Canis lupus familiaris) [9]. The mutations
leading to changes in mammalian pigmentation can occur early in the domestication
process, and humans will actively select for novel variations for aesthetic, superstitious,
and functional reasons [10–14]. Variation away from wild-type coloration in animals living
in their native environments can reduce camouflage and thereby diminish fitness; however,
these natural selection pressures are relaxed in the anthropogenic niche [10]. Even modern
free-ranging dogs that primarily breed without human intervention, living on the fringes
of human society, exhibit variation in pigmentation [15].

The wide variety of pigmentation in dogs is due to just two pigments, eumelanin
and pheomelanin, and the depigmentation of both. Eumelanin is typically black, but
various mutations have resulted in eumelanin being expressed in shades of silvery gray
(“blue”), brown (“liver”), or silvery tan (“isabella”) [9]. Pheomelanin is typically reddish
yellow, but less-understood intensity mutations have resulted in pheomelanin expression
in shades of red, orange, tan, yellow, cream, or nearly white [16]. This lightening of
eumelanin and pheomelanin is a form of depigmentation, however depigmentation can
also result in the total absence of pigment [7]. A very common form of depigmentation
is white spotting [17]. White spotting can be thought of as “erasing” pigment: where
white spotting is present, no pigment is produced [18]. White spotting causes pink skin
and white fur. The expression of white spotting can range from relatively small areas
(e.g., a white dot on the chest) to covering nearly the entire dog (e.g., the dog appears
almost completely white).
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The color of the eumelanin and pheomelanin and the depigmentation of these two
pigments are just a few factors impacting the dog’s appearance. Another factor is how
these pigments are distributed across the coat [9]; it is this distribution that determines
the dog’s coat pattern. Eumelanin and pheomelanin can be distributed in different areas
(e.g., alternating stripes of eumelanin and pheomelanin produce the coat pattern known as
brindle) and even banded on the same hair together (e.g., agouti). Dogs can also have coats
colored entirely by eumelanin or pheomelanin, resulting in, for example, black and yellow
Labrador retrievers, respectively. Eumelanin also colors the nose and skin of dogs, such
that the shade of a dog’s eumelanin is visible on its nose (except in rare instances when the
nose is fully depigmented) even if its coat has no eumelanin.

To summarize, a dog’s coat pattern is determined by the distribution of eumelanin
and pheomelanin. If a dog has only one of these pigments present in its fur, that dog will
be solid-colored. In cases of phaeomelanistic fur, we can still gather information about
the dog’s eumelanin pigmentation from their nose color. Depigmentation further impacts
the dog’s appearance: various shades of eumelanin and phaeomelanin are possible and
a dog might also display white spotting over any portion of its body. Just as dogs possess
a variety of pigmentation phenotypes, they also display many behavioral phenotypes.
Recent research suggests there might be a connection between these variables.

1.3. Dogs and Stress

Pet dogs experience a multitude of stressors in our anthropogenic world. Entering
the animal sheltering system is a well-documented stressor for dogs, likely due in part to
the social isolation [19], spatial restrictions [19], and excessive noise [20] they experience in
this environment. Cortisol is commonly used to evaluate an animal’s stress levels [21] and
its concentration can be measured in several bodily samples, however urine and feces are
often preferred as they are considered the least invasive to collect [22,23].

Dogs in shelters have higher cortisol levels than dogs in homes [24,25]; as such, those
conducting research in animal shelters often focus on identifying interventions that reduce
dogs’ stress levels. Some of the most successful interventions involve interactions with
humans. Even temporarily removing dogs from a shelter can reduce their stress levels,
although spending time in foster homes [26] is a better intervention for decreasing dogs’
cortisol levels than short outings into the community [27]. However, dogs’ cortisol levels vary
across individuals during their time in the shelter [28]. Despite evidence that pigmentation can
be predictive of dogs’ behavior [29–34], no study to our knowledge has investigated whether
dogs’ pigmentation correlates with cortisol levels, particularly those living in animal shelters.

Previous research has found connections between pigmentation and glucocorticoids in
other species [35]. As mutations often have pleiotropic effects [36], it is possible that selection
for certain pigmentation types has incidentally selected for changes in these animals’ stress
response systems. Furthermore, because stress can impact a dog’s behavior [37], it is possible
that differential sensitivity to stress can underlie the behavioral differences observed in
differently pigmented dogs. Indeed, previous research has found correlations between
dogs’ behavior and their pigmentation supporting the plausibility of this hypothesis [29–34].
Thus, when we consider the range of morphological and behavioral variability that shelter
dogs display, these animals are a useful population to explore questions about morphology,
physiology, and behavior in present-day domestic dogs. More specifically, if pigmentation
is a predictor of stress susceptibility in dogs, phenotype-based interventions designed to
reduce their stress levels can be further explored. In the present study, we utilize the urinary
cortisol:creatinine ratios of shelter dogs exposed to human–animal interventions outside of
the animal shelter to uncover the relationships between our three pigmentation variables of
interest: coat pattern, eumelanin pigmentation, and white spotting.

2. Materials and Methods

We visually phenotyped dogs aged six months and older living in American animal
shelters that had been enrolled in previous research studies designed to evaluate the
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effects of short-term outings and weeklong fostering on shelter dog welfare [27,38]. We
then utilized the cortisol:creatinine ratio data from these studies in order to analyze the
morphological and physiological data to explore our research questions.

2.1. Visual Phenotyping

We classified the dogs according to the visual presentation of their pigmentation using
photographic visual phenotyping. Photographs were sourced from animal shelter websites
and social media, as well as taken in-person by the research team. Using these photographs,
we categorized the dogs according to their coat pattern, eumelanin color, and amount of
white spotting. All three variables were independent of one another, such that a dog’s
classification in one category had no bearing on its classification in another.

2.1.1. Coat Pattern

We classified the dogs as solid eumelanin (Figure 1A), brindle (Figure 1B), solid
pheomelanin (Figure 1C), shaded yellow (Figure 1D), agouti (Figure 1E), black saddle
(i.e., saddleback or creeping tan; Figure 1F), and black back (Figure 1G), based on Ban-
nasch et al. [39] and Brancalion et al. [9], according to the apparent distribution of eumelanin
and pheomelanin across their coats. Based on the small sample sizes, we pooled together
the phenotypes of black saddle (n = 8) and black back (n = 16) into a single category called
“black with tan” and removed the category agouti (n = 1) prior to analysis. Our sample
included 88 dogs with coats of solid eumelanin, 34 with brindle coats, 42 with coats of
solid pheomelanin, 20 with shaded yellow coats, and 24 with black with tan coats (see
proportional breakdown in Figure 2). Thus, our coat pattern analysis included 207 dogs.

 

Figure 1. Coat pattern categorization: (A): solid eumelanin, (B): brindle, (C): solid pheomelanin,
(D): shaded yellow, (E): agouti (not included in analysis due to small sample size), (F): black saddle,
and (G): black back.

Figure 2. Cont.
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Figure 2. Pigmentation variable distributions in our study samples: (A): coat pattern, (B): eumelanin
pigmentation, (C): white spotting.

2.1.2. Eumelanin Color

We classified the dogs as black (Figure 3A), blue (Figure 3B), liver (Figure 3C), or
isabella (Figure 3D) according to the apparent color of eumelanin pigment present on their
nose, skin around the eyes and muzzle, and any visible fur expressing eumelanin pigment.
Due to the small sample sizes and difficulties in visual discernment between liver and
isabella eumelanin (which are genotypically distinct but can overlap phenotypically), we
pooled the dogs of liver and isabella eumelanin together into a single category prior to the
analysis. Within our sample, 143 dogs had black eumelanin, 34 with blue eumelanin, and
31 dogs had either liver or isabella eumelanin (Figure 2). A total of 208 dogs were included
in the eumelanin pigmentation analysis.
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Figure 3. Eumelanin pigmentation categorization: (A): black eumelanin, (B): blue eumelanin,
(C): liver eumelanin, and (D): isabella eumelanin.

2.1.3. White Spotting

We classified the dogs according to the apparent extent of white spotting on their
bodies following the white spotting categorization scheme utilized by Morrill et al. [40] with
one modification: the sixth white spotting category was subdivided into two categories
due to observations that subjects placed into the single category within the original scheme
showed considerable variations. Our two new categories were described as “no or trace
white” and “minimal white.” White spotting is a continuous variable; however, for our
purposes, the dogs were placed into one of seven categories for analyses. In the order of
increasing white spotting, the categories utilized in this study were labeled as no or trace
white (Figure 4A), minimal white (Figure 4B), moderate white (Figure 4C), proportional
piebald (Figure 4D), scattered color (Figure 4E), high white (Figure 4F), and extreme
white (Figure 4G). Because of the relatively small sample sizes and similarities between
phenotypes, we pooled together the dogs in the categories of proportional piebald (n = 12)
and scattered color (n = 12), and the categories of high white (n = 13) and extreme white
(n = 4) prior to the analysis. Due to difficulties in phenotyping the dogs with coats of
extremely pale pheomelanin or graying fur, we were unable to categorize five dogs in
their level of white spotting. Our sample included 40 dogs with no or trace white, 94 with
minimal white, 28 with moderate white, 24 with proportional piebald or scattered color,
and 17 with high white or extreme white (Figure 2). As such, our white spotting analysis
included 203 dogs.

 

Figure 4. White spotting categorization: (A): no or trace white, (B): minimal white, (C): moderate
white, (D): proportional piebald, (E): scattered color, (F): high white, and (G): extreme white.

2.2. Cortisol Collection

The dogs in the present study had previously participated in one of two welfare studies
about foster caregiving [27,38]: therefore, there were three experimental phases in this
study that aligned with those investigations. As such, we classified each dog’s urine sample
according to the study in which it was collected (“intervention type”), and, within that
study, when the sample was collected relative to the intervention (“intervention phase”).
Intervention type was either a brief outing [27] or weeklong fostering [38]. Intervention
phase describes the time point from which the cortisol value was derived: pre-intervention
(at the shelter), during the intervention (while spending time with humans outside of
the shelter), or post-intervention (after the dog was returned to the shelter). We used the
dogs’ urinary cortisol:creatinine ratio as it described the dog’s cortisol level without being
impacted by its relative hydration.
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2.2.1. Brief Outing Intervention

In the study by Gunter et al. [27], the physiological data from 40 dogs at Fulton
County Animal Services (FCAS) in Atlanta, GA, 41 dogs from Detroit Animal Care
and Control (DACC) in Detroit, MI, and 42 dogs from the Regional Center for Animal
Care and Protection (RCACP) in Roanoke, VA, were collected, resulting in 123 subjects
participating in the study. During the study, the dogs spent time with a human away from
the shelter for approximately 2.5 h in order to investigate the effect of this intervention
on the dogs’ welfare. Dogs had varying levels of prior exposure to their caregiver, who
was either a community member, shelter volunteer or staff person, or part of the research
team. During the three-day study, the dogs experienced their brief outing in the late
morning or early afternoon of the second day. Prior to the outing, the dogs’ urine was
collected for the first time in the afternoon of the day before and then in the morning
prior to the outing. The third collection occurred in the afternoon of the second day,
after the dogs had recently returned from their outing. This collection was reflective of
the dogs’ experiences during the outing and was our intervention collection time point.
Following the outing, the dogs’ urine was collected in the morning and afternoon of
the study’s third and final days. These urine samples were then used to measure the
dogs’ cortisol:creatinine ratios before, during, and after the intervention. We referred to
Gunter et al. [27] for a full description of the intervention and methods used to collect
and analyze the cortisol data.

2.2.2. Weeklong Fostering Intervention

The physiological data from 41 dogs at Charlottesville-Ablemarle SPCA (CASPCA) in
Charlottesville, VA, and 44 dogs at the Pima Animal Care Center (PACC) in Tucson, AZ,
were collected for the Gunter et al. [38] study resulting in a total of 85 subjects participating.
For the study, the dogs lived in foster caregivers’ homes for seven days to study the effects
of weeklong fostering on the dogs’ welfare. Foster caregivers were members of the public
and shelter volunteers, and, generally, the dogs were unfamiliar with their foster caregivers
and others in the household prior to their fostering stay. Dogs’ urine was collected for
17 consecutive days to measure their cortisol:creatinine ratios: five mornings in the shelter
prior to fostering, seven mornings in the caregiver’s home, and then five mornings in the
shelter after foster care. The urine samples were analyzed using the same methods as
described in the brief outing study.

2.3. Analysis

To investigate whether the dogs’ coat pattern, eumelanin pigmentation, or white
spotting influenced their cortisol responses, we analyzed the dogs’ cortisol:creatinine
ratios from our five study shelters using three linear mixed models in IBM SPSS Statistics
(Version 29). In order to utilize these data, despite the differing numbers of collection
time points between the studies, the cortisol values were categorized into one of three
phases corresponding to the collection time point. Those phases were either prior to the
intervention in the shelter (Phase 1), during the intervention (Phase 2), or in the shelter
after the intervention (Phase 3). Phase-level analyses of the dogs’ cortisol:creatinine values
were previously performed by Gunter et al. [26,27].

Based on this previous research [26,27], each linear mixed model included the follow-
ing fixed effects as these variables were shown to affect cortisol levels and were entered
into the models as covariates: dogs’ weight (kg) and age (months) in addition to the in-
tervention type (brief outing or weeklong fostering) and intervention phase (in-shelter
pre-intervention, during the intervention, and in-shelter post-intervention).

With regard to our present research questions about the dogs’ morphology, one cat-
egorical variable was entered into each model as a fixed effect. A five-level categorical
variable (i.e., solid eumelanin, brindle, solid pheomelanin, shaded yellow, and black with
tan) was employed to describe the dogs’ coat patterns; a three-level categorical variable
(i.e., black, blue, and liver or isabella) was employed to describe the dogs’ eumelanin
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pigmentation; and a five-level categorical variable (i.e., no or trace white, minimal white,
moderate white, proportional piebald and scattered color, and high and extreme white)
was employed to describe the dogs’ white spotting.

To disambiguate the known effects of the welfare interventions and changes in cortisol
levels observed during the study’s phases from our present research questions, two- and
three-way interactions were entered into our linear mixed models as fixed effects. These
included an intervention-type-by-phase interaction and an intervention-type-by-phase-by-
morphology-variable interaction. While the intervention-type-by-phase interaction was
included in our analyses for appropriate model specifications, the results were reported in
other publications by Gunter et al. [27,38]. Additionally, dog and intercept were included
as random effects and intervention phase was included as a repeated effect. A variance
covariance matrix was employed, and a diagonal covariance matrix for the repeated
measure of phase. The method of restricted maximum likelihood (REML) was used for
estimating variance parameter values, and a statistical significance level of p < 0.05 was
used throughout our statistical models.

3. Results

3.1. Descriptive Statistics

In total, 208 dogs from five study shelters (FCAS, DACC, RCACP, CASPCA, and PACC)
participated in the study. The dogs had an average weight of 23.6 kg (SD = 7.0), average age
of 38.2 months (SD = 31.2), and average cortisol:creatinine ratio of 20.1 nmol

L : nmol
L × 10−6

(SD = 15.2). Dogs included in our sample were more often female (53.5%).

3.2. Linear Mixed Models

The dogs included in the present study contributed 1994 cortisol:creatinine values
for the analysis. To utilize the values from both the brief outing and weeklong fostering
studies in our linear mixed models, we calculated the average cortisol:creatinine ratios
for the intervention phases. Each dog contributed three values: the mean of its samples
from the in-shelter period before the intervention, the mean value of sample(s) during
the intervention, and the mean of in-shelter values after the intervention. This process
yielded a total of 616 average cortisol:creatinine ratio values that were used in the
analyses below.

To explore the effects of the coat pattern on the dogs’ cortisol responses, the cor-
tisol:creatinine ratio values were statistically analyzed to detect the possible effects of
coat pattern, intervention type (i.e., brief outings or weeklong fostering), intervention
phase (i.e., before, during, or after the intervention), and interaction of intervention type
and phase, or a three-way interaction of intervention-type-by-phase-by-coat-pattern
with the dogs’ age and weight also entered into the model. We found that the dogs’
cortisol:creatinine ratios differed significantly (at p ≤ 0.05) as a function of the following
variables: intervention type (p < 0.001), the interaction of intervention type and phase
(p-value to be reported in [38]), dog weight (p = 0.012), and dog age (p = 0.007). However,
the dogs’ cortisol:creatinine ratios did not significantly differ as a function of coat pattern
(p = 0.591), intervention phase (p = 0.652) or in an interaction between intervention
type, intervention phase, and coat pattern (p = 0.295). Table 1 provides the estimated
marginal means and standard errors of the dogs’ cortisol:creatinine ratios as a function
of coat pattern, intervention type, and intervention phase. Thus, after accounting for the
interventions and their phases, we did not detect differences in the dogs’ cortisol levels
related to their coat patterns (Figure 5).
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Table 1. Estimated marginal means and standard errors of urinary cortisol:creatinine ratios calculated
using individual linear mixed models for sub-groups of dogs differing with respect to coat pattern,
eumelanin pigmentation, and white spotting.

Pigmentation Variable Brief Outing Intervention Weeklong Fostering Intervention

Before During After Before During After

M (SE) M (SE) M (SE) M (SE) M (SE) M (SE)

Coat Pattern
Solid Eumelanin 28.3 (1.7) 30.5 (1.8) 27.9 (1.7) 19.0 (2.6) 11.9 (2.7) 18.1 (2.6)

Brindle 29.3 (2.8) 28.9 (3.0) 31.4 (2.8) 19.6 (3.9) 16.3 (4.1) 17.2 (4.0)
Solid Pheomelanin 32.2 (2.5) 36.1 (2.7) 36.2 (2.5) 20.3 (3.4) 11.7 (3.6) 16.7 (3.4)

Shaded Yellow 31.0 (4.8) 39.4 (5.0) 35.3 (4.8) 16.8 (3.8) 13.2 (4.0) 16.0 (3.8)
Black with Tan 38.4 (5.9) 46.7 (6.2) 34.1 (5.9) 18.3 (3.1) 9.7 (3.3) 16.1 (3.1)

Eumelanin Pigmentation
Black 28.5 (1.5) 33.1 (1.6) 29.6 (1.5) 17.8 (1.6) 11.3 (1.7) 16.2 (1.6)
Blue 30.1 (2.7) 29.4 (2.9) 31.5 (2.8) 22.9 (4.0) 16.0 (4.3) 22.2 (4.1)

Liver or Isabella 34.6 (2.7) 34.6 (2.8) 35.7 (2.7) 22.2 (5.0) 13.5 (5.2) 16.3 (5.0)

White Spotting
No or Trace White 35.3 (2.9) 39.2 (3.0) 35.0 (2.9) 14.0 (2.9) 10.0 (3.1) 13.0 (3.0)

Minimal 29.5 (1.7) 31.2 (1.8) 32.2 (1.7) 19.7 (2.1) 13.2 (2.2) 19.0 (2.1)
Moderate 26.7 (3.2) 31.2 (3.3) 26.2 (3.1) 19.4 (3.9) 12.6 (4.2) 15.7 (4.0)

Proportional Piebald or Scattered Color 27.5 (3.2) 30.0 (3.4) 25.9 (3.2) 27.6 (4.6) 12.2 (4.8) 20.2 (4.6)
High or Extreme White 25.9 (3.9) 27.7 (4.1) 28.5 (3.9) 17.6 (5.3) 12.2 (5.6) 16.5 (5.3)

Estimated marginal means (Ms) and standard errors (SEs) of values of urinary cortisol:creatinine ratios obtained
for dogs classified into various pigmentation categories as a function of intervention type and phase.

Figure 5. Estimated marginal means of urinary cortisol:creatinine ratios and standard errors of the
dogs shown as a function of coat pattern categories. The sample size of each coat pattern category is
given next to its label.

To investigate the effects of eumelanin pigmentation on the shelter dogs’ cortisol
levels, the dogs’ urinary cortisol:creatinine ratios were analyzed to detect an effect of
eumelanin pigmentation, intervention type, intervention phase, an interaction of inter-
vention type and phase, or a three-way interaction of intervention-type-by-phase-by-
eumelanin-pigmentation along with the dogs’ age and weight. We found that the dogs’
cortisol:creatinine ratios differed significantly (at p ≤ 0.05) as a function of the follow-
ing variables: intervention type (p < 0.001), intervention phase (p = 0.02), the interaction
between intervention type and intervention phase (p-value to be reported in [38]), dog
weight (p < 0.001), and dog age (p < 0.001). However, the dogs’ cortisol:creatinine ra-
tios did not significantly differ as a function of eumelanin pigmentation (p = 0.322) or in
a three-way interaction between intervention type, intervention phase, and eumelanin
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pigmentation (p = 0.387). The estimated marginal means and standard errors of the dogs’
cortisol:creatinine ratios as a function of eumelanin pigmentation, intervention type, and
intervention phase are provided in Table 1. Thus, after accounting for the interventions
and their phases, we did not find differences in the dogs’ cortisol responses based on their
eumelanin pigmentation (Figure 6).

Figure 6. Estimated marginal means of urinary cortisol:creatinine ratios and standard errors of the
dogs shown as a function of eumelanin pigmentation categories. The sample size of each category of
eumelanin pigmentation is given next to its label.

To better understand the impact of white spotting on dogs’ cortisol responses, their
urinary cortisol:creatinine ratios were analyzed to detect the possible effects of white
spotting, intervention type, intervention phase, an interaction of intervention type and
phase, or a three-way interaction of intervention-type-by-phase-by-white-spotting along
with the variables of dog age and weight. We found that the dogs’ cortisol:creatinine ratios
differed significantly (at p ≤ 0.05) as a function of the following variables: intervention
type (p < 0.001), intervention phase (p = 0.049), the interaction between intervention type
and intervention phase (p-value to be reported in [38]), dog weight (p = 0.011), and dog
age (p < 0.001). However, the dogs’ cortisol:creatinine ratios did not significantly differ as
a function of white spotting (p = 0.830) or in a three-way interaction between intervention
type, phase, and white spotting (p = 0.234). The estimated marginal means and standard
errors in the dogs’ cortisol:creatinine ratios as a function of pigmentation, intervention, and
phase included in this model are provided in Table 1. As such, we did not detect an effect of
white spotting on the dogs’ cortisol levels either in the shelter or during the human–animal
interaction intervention (Figure 7).

n

n

n

n

n
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Figure 7. Estimated marginal means of urinary cortisol:creatinine ratios and standard errors of the
dogs shown as a function of white spotting categories. The sample size of each category of white
spotting is given next to its label.
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4. Discussion

This translational study was designed to investigate questions of basic and applied
relevance, including the applicability of the domestication syndrome hypothesis to the
cortisol responsivity of domestic dogs, allowing for the detection of relationships between
morphological variables and physiological stress that might offer insights into improving
the welfare of shelter-living dogs. In order to answer these research questions, we utilized
data from dogs living in American animal shelters that were exposed to a human–animal
intervention during which they left the shelter. These dogs displayed a range of coat
patterns, eumelanin pigmentation, and white spotting, and we examined their urinary
cortisol:creatinine ratios, as a function of these three pigmentation characteristics, prior to,
during, and after the interventions. While this study’s retrospective design and limited
sample size placed some limitations on the conclusions we can draw from the results, we
found that none of our pigmentation variables predicted the dogs’ urinary cortisol levels at
any time during the welfare studies.

The domestication syndrome hypothesis purports that depigmentation in domesti-
cated animals may be linked to an increased resilience to the stressors associated with
living in an anthropomorphic niche. Very little research has been conducted about the
domestication syndrome hypothesis in domestic dogs, despite their distinction of being
the first domesticated species. Nevertheless, our results align with the existing literature.
Hansen Wheat et al. [41] demonstrated that three morphological traits associated with
the domestication syndrome hypothesis (i.e., white spotting, floppy ears, and curly tails)
showed no covariation with expected behavioral traits on a breed level. However, a pre-
vious study by this research team [42] revealed that the expected behavioral correlations
of domestication, such as reduced fear and aggression as well as increased sociability and
playfulness, were less pronounced in modern dog breeds compared to those of ancient
breeds. They hypothesized that these findings might be the result of the emphasis breeders
have placed on selection for morphological traits in purebred dogs since the Victorian era,
overriding the existing correlates of the domestication syndrome hypothesis.

Our study was designed to complement the existing literature [41,42]. While these
investigations focused on breed-level analyses utilizing samples of purebred dogs [41,42],
we investigated individual dogs of unknown origins, many of which were likely mixed
breed. Furthermore, while studies by Hansen Wheat et al. [41,42] explored the possible
correlations between morphology and behavior, our study examined potential relationships
between morphology and the physiological stress response.

It is important to note that, while we lacked information on the likely complex breed
heritages of the dogs in our study, previous research suggests that North American mixed-
breed dogs often have modern-breed ancestry [40,43]. Therefore, it is likely that the
dogs in our study may have been subjected to the same selection pressures prioritizing
morphology, leading to a possible and previously proposed decoupling of domestication
syndrome hypothesis-associated traits [42]. By utilizing a heterogeneous sample of mixed-
breed dogs and exploring the interaction between dogs’ morphological and physiological
characteristics, our study offers further insights into the applicability of the domestication
syndrome hypothesis to contemporary American dogs living in animal shelters.

Our results, however, do not readily align with the existing body of research examining
the interrelationships between pigmentation and behavior in domestic dogs. In contrast to the
domestication syndrome hypothesis, several studies (all using modern purebred dogs as sub-
jects) have reported that reduced pigmentation is associated with undesirable behavioral traits.
In English cocker spaniels, Korean jindos, and Labrador retrievers, the recessive red mutation
has been shown to be associated with increased aggression (spaniels and retrievers; [29–32])
and fearfulness (jindos; [33]). In Labrador retrievers, the recessive eumelanin-lightening
liver mutation was associated with lower trainability [32,34]. Notably, however, in English
cocker spaniels, the presence of substantial white spotting aligns with the expectations of the
domestication syndrome hypothesis: dogs with more white spotting reportedly exhibit lower
levels of aggression compared to their counterparts with less white spotting [30,31].
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While our study does not directly assess behavior, it is crucial to acknowledge the
influence of the physiological stress response on behavior. A more reactive physiological
stress response system can correlate with greater behavioral reactivity (e.g., [44]). Hence, we
hypothesized that cortisol levels (or, more precisely, urinary cortisol:creatinine ratios), as an
indicator of the stress response, might be higher in dogs with pigmentation phenotypes that
prior literature has associated with greater behavioral reactivity. However, in these results,
we did not find correlations between pigmentation and cortisol levels. Such findings
suggest that the differences in behavior observed in these previous studies might have been
driven by some factor(s) other than differences in cortisol production.

From the perspective of applied welfare, we hypothesized that if pigmentation was
related to the cortisol levels of dogs living in shelters (or with changes in the cortisol
levels arising in response to a human–animal interaction intervention), this knowledge
might be useful for personnel involved in animal rescues and shelters. Considering these
organizations’ limited resources, the ability to visually triage dogs upon entry, in order
to identify individuals that might be at particular risk for welfare impairments, could be
beneficial. Nevertheless, as our results failed to demonstrate that dogs’ stress responses
differ as a function of their pigmentation phenotype, shelter staff should not focus on dog
pigmentation when assessing dogs’ stress levels in the shelter, and it is unlikely to aid
adopters in predicting future behavior when choosing a dog (e.g., [40,45]).

This study was subject to several limitations that may have influenced our results.
Firstly, while cortisol is a widely used physiological indicator of an animal’s response to
a stressor(s), it is simply a measure of arousal, regardless of its emotional valence (i.e.,
physiologically, excitement and anxiety can both be viewed as forms of stress) [46]. Thus,
we were unable to differentiate between the eustress and distress the animal experienced,
despite our specific interest in distress and its relevance to the domestication syndrome
hypothesis. Secondly, this was a retrospective examination using the data previously
collected in other studies, which led to some design weaknesses. Despite the significant
number of urinary cortisol samples collected from shelter-living dogs that were utilized
in our analyses, the number of subjects was likely not large enough to test our statistical
models’ interaction terms (which were needed in order to include the known effects of our
human–animal interaction intervention). Furthermore, the sample sizes in each category
of pigmentation type were unequal, and, in some cases, the total number of dogs within
a specific category of a morphological variable, such as coat pattern and white spotting,
were limited and required pooling together, which likely reduced our detection abilities.

The dogs in this study had diverse genetic backgrounds and often unknown life his-
tories, introducing additional variability that may have impacted our cortisol values [47].
Because this investigation was envisaged as a translational study with an applied relevance
to dogs living in animal shelters, the human–animal intervention was not standardized,
which would have been the preferred approach for more basic explorations assessing the
applicability of the domestication syndrome hypothesis with domestic dogs. Lastly, we em-
ployed visual phenotyping rather than genotyping to assess pigmentation, acknowledging
that different genotypes could produce similar phenotypes [9]. Future studies using closely
related dogs with similar life experiences, such as littermates, or dogs from populations
that have not undergone recent intense artificial selection for morphological characteristics,
such as free-ranging dogs, may be better able to address the possible connection between
differential stress responding and morphology within the context of the domestication
syndrome hypothesis.

5. Conclusions

Utilizing data from a sample of dogs living in animal shelters in the United States, we
phenotyped subjects for three pigmentation variables: coat pattern, eumelanin pigmenta-
tion, and white spotting. We then examined whether these morphological characteristics
predicted the dogs’ urinary cortisol:creatinine ratios while they resided in the animal shelter
and in response to a human–animal interaction intervention.
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In our investigation, we found that neither coat pattern, eumelanin pigmentation, nor
white spotting predicted the dogs’ cortisol levels, suggesting that dogs may not differen-
tially respond to the stressors of the shelter or human interactions as a function of their
pigmentation. Thus, these preliminary results do not support assumptions of the domesti-
cation syndrome hypothesis related to pigmentation and physiological stress responses
in this population of domestic dogs. Nevertheless, future studies should be conducted to
determine if these null results were caused by study limitations.
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Simple Summary: Previous knowledge about animal sheltering systems and perspectives of staff
working in animal shelters has been centered around Western countries. However, staff in Indian
shelters must tackle different kinds of problems, such as care of free-ranging dogs. We conducted
interviews with ten participants working in animal shelters in India to begin to gain an understanding
of their experiences. Participants reported that inadequate funding, community conflict, and too
many animals in need created a challenge for animal shelter work. However, flexibility and positive
relationships in their workplace, feelings of duty to animals, and understanding animal needs were
identified as positive factors. The perspectives of Indian animal shelter staff showed that certain
issues are similar to those encountered in Western shelters; however, other issues are specific to social,
political, and cultural influences. Context specific research in animal sheltering is needed to gain a
broader world understanding of human–animal relationships.

Abstract: Animal shelters in India are at the forefront of efforts to improve free-ranging dog welfare
and tackle animal overpopulation. In terms of cultural and political context, access to resources, and
public health challenges, they operate in a very different environment than Western counterparts.
Despite these distinctions, current sheltering literature is largely centered around countries such as
the United States. The goal of this exploratory study was to examine the experiences of Indian animal
shelter staff. Researchers conducted ten semi-structured interviews, in a mix of Hindi and English,
with managers, veterinary nurses, and animal caretakers from three shelters. Using thematic analysis,
shelter challenges as well as resiliency factors that enable staff to cope with these challenges were
identified. Key challenges were inadequate funding, community conflict, and high intake numbers.
Resiliency factors included flexibility, duty of care, co-worker relationships, and understanding
animal needs. The results of this qualitative study revealed that the experiences of shelter staff are
shaped by social, political, and cultural factors and that there is a need for further, context specific
research on Indian sheltering rather than only relying on Western perspectives.

Keywords: animal shelter; companion animal; free-ranging dog; India; interviews; occupational health;
qualitative research

1. Introduction

In the past 25 years, the goals and activities of shelters in Western countries have
changed drastically [1]. Rowan and Kartal (2018) attribute these shifts, in part, to a drastic
decrease in animal overpopulation [2]. In 1970, street dogs comprised 25% of the national
dog population in the United States (US) and the budgets of humane societies were largely
dedicated to population control efforts [3]. Over the last three decades, animal overpopu-
lation in the country has declined significantly, with unowned dogs largely absent from
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US communities today [2]. This shift has allowed shelters to direct greater energy and
resources to other activities, including adoption and humane education.

Rowan and Kartal (2018) suggest that successful shelter practices in the US can act as
a useful “template for other countries with large street dog populations”, such as India.
However, given that Indian and Western shelters operate in very different socio-cultural
and political environments [4], there is a need to examine the extent to which we can ‘export’
sheltering research and practices from the West. With a focus on staff experiences, this study
offers insight into sheltering in the Indian context and contributes to the discussions around
cross-cultural collaboration, information sharing, and representation in the sheltering field.
For the purposes of this paper, we will use the imperfect term “Global South” to refer to
countries with low to upper-middle income located in Africa, Asia, Oceania, Latin America,
and the Caribbean [5].

1.1. Animal Overpopulation in India

Like many countries in the Global South, India faces a significant dog overpopulation
problem, with recent estimates projected at 59 million [6]. Free-ranging dogs in the country
may experience welfare challenges, including malnutrition, poor skin condition, parasite
infections, and human mistreatment, in the form of beating and poisoning [7]. Furthermore,
India has the highest number of dog-related rabies cases, accounting for 35% of global
fatalities and approximately 20,847 human deaths per year [8].

Until the late 1990s, Indian dog populations were controlled through mass culling,
using methods such as poisoning and electrocution. From 1993 to 1999, this “catch-and-kill”
approach was gradually replaced with high volume spay-neuter and vaccination programs,
with Delhi becoming the first city to implement an Animal Birth Control—Anti Rabies
Vaccination (ABC-ARV) facility in 1993 [9]. In 2001, these efforts were formalized under
the new Animal Birth Control (Dogs) Rules. This legislation bans the culling, relocation,
or removal of street dogs, and requires all state and municipal governments to budget for
ABC-ARV work [10].

While the ABC Rules identify the government’s responsibility for funding popula-
tion control efforts, Animal Welfare Organizations (AWOs) are tasked with the actual
implementation of these programs. Animal Welfare Organizations are shelters or SPCAs
officially registered with the Animal Welfare Board of India [11]. The terms ‘Animal Welfare
Organization’ and ‘animal shelter’ will be used synonymously in this paper.

While many run spay-neuter programs, Indian AWOs are not official regulators of
population control. Sterilization practices are government regulated, and outlined in
the 2009 Standard Operating Procedures for the Sterilization of Stray Dogs. Under this
legislation, Indian AWOs are responsible for using state and municipal funding to run
ABC programs “with a standard code of professional practice” [12]. This includes meeting
standards for the capture and transportation of dogs, kennel management and ventilation,
record keeping, and post-operative care. Thus, it appears that the responsibilities of Indian
animal shelters are heavily centered around free-ranging dog care and population control.
However, there is an overall lack of peer-reviewed research on the activities of Indian
organizations and the experiences of staff in a shelter environment.

1.2. Occupational Health of Animal Shelter Staff

Despite the lack of India-specific research, a broad body of literature has looked at the
occupational health of animal shelter staff in other countries. Studies conducted in the US,
Canada, Australia, and the United Kingdom (UK) have identified the risk of poor mental
health outcomes, such as compassion fatigue and moral injury, amongst animal shelter staff.

Arluke and Sanders (1996) define compassion fatigue as a form of secondary trauma,
wherein staff in ‘caring professions’ are psychologically impacted by their distressed
patients [13]. Surveying 2879 animal care workers in the US, Hill and colleagues (2020)
identified that degree of exposure to cruelty cases was a strong indicator of vulnerability
to compassion fatigue [14]. Rank and colleagues (2009) found relationships between
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the severity of compassion fatigue and the level of involvement in the euthanasia of
shelter animals amongst US shelter workers [15]. After assisting with pet euthanasia, staff
displayed an elevated heart-rate and lower heart-rate variability. Further, staff directly
engaged in selecting which animal to euthanize experienced elevated secondary traumatic
stress [15]. Shelter employees involved with euthanasia may also demonstrate higher levels
of ‘moral injury’ from engaging in an activity that violates one’s ethical beliefs [16].

At the same time, reduced exposure to euthanasia does not always correspond to
improved employee well-being. Andrukonis and Protopopova (2020) examined shelter
staff’s experiences in the US. Here, although job satisfaction increased with less euthanasia
within animal shelters, the levels of burnout, moral injury, and secondary traumatic stress
were also higher [17]. Regardless of the quantity of animal death in a facility, shelter
employees are at risk of poor mental health outcomes. Baran and colleagues (2012) studied
102 shelter employees across eight US states, identifying a 27% turnover rate within the
first two months of employment [18]. This indicates that new staff may be unprepared for
their working environment’s high emotional and physical demands.

Previous research also demonstrates how staff exhibit ‘resiliency factors’ that help them
with the stressors of their jobs. These may include positive shelter activities, social support,
and personal attitude [19]. Positive actions, such as community outreach and companion
animal adoption, may benefit staff by offsetting the impact of emotionally draining ones,
such as euthanasia. Through qualitative interviews with shelter professionals in Florida,
USA, Reeve and colleagues (2004) showed that staff benefited from engaging in proactive
programs, like adoption drives, and had an increased sense of contributing directly to
animal welfare [19].

Shelter staff with strong social support may also be more resilient in their jobs.
Amongst 150 shelter staff from Melbourne, Australia, satisfaction with professional and
personal relationships was the most significant predictor of euthanasia-related traumatic
stress [20]. Employees may also rely on one another to cope with the loss of shelter animals
and process challenging cases of animal abandonment or abuse [21]. At the same time,
Baran and colleagues (2012) found that US shelter employees who engaged with euthanasia
were less likely to discuss struggles outside the workplace, leading them to lose essential
forms of social support in their personal lives [18].

Finally, personal attitudes may influence staff outcomes in a shelter environment.
Reeve and colleagues (2004) found higher rates of job satisfaction amongst euthanasia
technicians with an attitude of acceptance towards euthanasia [19]. Schabram and Maitlis
(2017) conducted interviews with 50 animal shelter workers in the US and identified that
a staff member’s ‘calling’ (reason for pursuing shelter work) significantly impacted job
satisfaction. Individuals who were ‘practice oriented’ (committed broadly to shelter work
and animal care) displayed greater resilience than those that were ‘contribution oriented’
(motivated by individual skills and impact) [22]. Holy-Gerlach, Ojha and Arkow (2021)
also identified the potential use of social work in animal shelters to reduce or mitigate
occupational stress [23].

It appears that animal shelter staff are at risk of a range of negative mental health
outcomes from the demands of their jobs. Further, findings on resilience suggest that
interventions to mitigate compassion fatigue can focus on increasing positive job activities,
social connections, and personal feelings of acceptance to one’s job.

1.3. Research Gap and Study Rationale

Existing literature on sheltering and animal care is centered around Western countries,
despite significant differences in animal welfare challenges and socio-cultural contexts in
the Global North and South.

This may force Indian organizations to draw from research and resources that are not
locally relevant. Cultural factors have been identified as a close predictor of the effectiveness
of occupational health interventions [24]. Thus, exploring if and where Indian and Western
counterparts diverge is particularly important in the context of staff experiences.
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The current study provides initial insight into the experiences of Indian shelter staff
through qualitative interviews with managers, animal caretakers, and veterinary nurses. This
exploratory research will identify future opportunities for cross-cultural collaboration as well
as the areas of Indian sheltering that require context-specific research and interventions.

1.4. Reflexivity Statement

Deyvika Srinivasa is an undergraduate Global Health student at the University of
British Columbia. She identifies as being female and of South Indian heritage. Deyvika
spent her early years in the US but grew up primarily in Bengaluru, India. Throughout
her childhood, she was an active volunteer at animal rescues and community-based spay-
neuter programs in her city. Kai von Alain Rentzell is a graduate student in the Animal
Welfare Program at the University of British Columbia. He has experience with qualitative
research and a specific interest in cross-country dog importation. Kai identifies as male
and is of Japanese and German upbringing. He has engaged in companion animal care
in multiple contexts through working at veterinary clinics in Japan and volunteering at
Canadian dog rescues. Dr. Rubina Mondal (RM) is a postdoctoral scholar at the Indian
Institute of Science. She is educated in behavioral ecology and has a particular interest
in the welfare and adoption of free-ranging dogs. Rubina identifies as female, lives and
works in Kolkata, India, and is actively engaged in dog rescue work in her community.
Dr. Alexandra Protopopova, the study supervisor, is an assistant professor in the Animal
Welfare Program at the University of British Columbia. Alexandra identifies as female,
is of Russian and Swedish upbringing, and has lived and worked in the US, primarily
with animal shelters in the south, and Canada. She is educated in behavior analysis and
ethology and is particularly interested in animal sheltering and dog behavior and welfare.

All four authors offered distinct academic and cultural perspectives, which allowed
us to adopt ‘insider’ and ‘outsider’ positions as researchers. An insider perspective was
developed by having an investigator of Indian heritage (RM) conduct several interviews
in Hindi. In this way, staff were able to engage in the research process and share their
experiences in a language and with an interviewer with whom they were comfortable. At
the same time, our team’s background in American and Canadian animal sheltering placed
us in an outsider position. This was beneficial during the analysis process, allowing us
to draw cross-cultural comparisons between Western and Indian shelters. However, an
outsider positioning may have also led to biases and the interpretation of participants’
responses based on previous researchers’ previous understandings of Western shelter
staff. To address these shortcomings, researchers engaged in ongoing self-reflection and
implemented a collaborative approach to interview coding and writing.

The Section 2.5 includes further details about measures taken to reduce bias and
improve study rigor. While prioritizing reflexivity, we also recognized the value of a
multidisciplinary and multicultural research team and used our different backgrounds
to engage sensitively with participants, and eventually draw meaningful and hopefully
accurate conclusions from the narratives of Indian shelter staff.

2. Materials and Methods

2.1. Participant Recruitment and Demographics

Participants were recruited between July and August 2021 through non-probabilistic,
convenience sampling techniques (i.e., researchers contacted shelters that had openly
available contact information on their websites or social media).

The study utilized convenience sampling, wherein participants were recruited from
three shelters that researchers had already established relationships with. As a result, par-
ticipants were only recruited from three states (Karnataka, Rajasthan, Himachal Pradesh),
and results do not represent sheltering across the country. The impact of a restricted
convenience sample is further examined in the Limitations section.

All three shelters had been registered as official Non-Governmental Organizations
(NGOs) under the Indian Trust Act for at least eight years. Shelter names and cities have
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been removed to retain confidentiality, but basic descriptive data collected from shelter
managers is presented in Table 1.

Table 1. Animal Shelter Characteristics.

Location
[State]

Primary Animal Types
Total Number of

Employees
Annual Animal

Intake

Karnataka Dogs, Cats, Rabbits 44 400
Himachal Pradesh Dogs # 1500

Rajasthan Dogs, Cats, Cows, Bulls 100 11,182
# Data unavailable.

During recruitment, shelter managers were emailed a study flyer that outlined the
purpose and format of the research and asked to pass on details to eligible staff. Interested
employees were then instructed to contact researchers directly by email or phone. The
study flyer included a local mobile number (belonging to the co-author based in India)
to ensure easy communication between participants in India and the research team. In
the two weeks following recruitment, posters were sent to shelters managers, the authors
received replies from ten participants, who reached out directly using the phone or email
indicated on the poster. At this point, the shelter managers were informed that recruitment
was complete, and we no longer required additional participants at this time.

To be eligible, participants had to be over the age of 18, living in India, currently
employed at an Indian animal shelter, and working as a manager, veterinary nurse, or
animal caretaker.

Participants were recruited from three shelters in three different states (Karnataka,
Himachal Pradesh, and Rajasthan).

At the time of the interviews, all ten participants were actively employed and work-
ing in person (not remotely) at their respective shelters. The final sample consisted of
10 animal shelter workers (Table 2). Five individuals identified as male and five as female.
Participants ranged from 22 to 40 years old, with a mean age of 29.3 years old. Participants
held a range of shelter positions: three were employed as managers, three as veterinary
nurses and four as animal caretakers. Half of the participants reported their current position
was their first formal job working with animals; previous occupational histories for these
participants included carpentry, taxi driving, post-secondary education, and family care.
Of the individuals with prior animal experience, three out of four had a background in
wildlife conservation and one person had worked with a small-scale dog rescue group.

Table 2. Participant Demographics and Employment Data.

Participant Job Title Gender Age State Interview Language

P1 Manager Woman 31 Rajasthan English
P2 Manager Woman 26 Rajasthan English
P3 Manager Man 27 Karnataka English
P4 Vet nurse Man 32 Himachal Pradesh Hindi
P5 Vet nurse Woman 27 Himachal Pradesh Hindi
P6 Vet nurse Man 28 Rajasthan Hindi
P7 Caretaker Man 22 Karnataka Hindi
P8 Caretaker Woman # Karnataka English
P9 Caretaker Man 31 Rajasthan Hindi

P10 Caretaker Woman 40 Rajasthan Hindi
# Data unavailable.

2.2. Ethics

The study received approval from the University of British Columbia Human Ethics
Board (H21-01759).
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2.3. Interviews and Data Collection

The interviews were conducted between July and August of 2021. During recruitment,
participants selected an interview time from three to four proposed slots. These times were
outside employees’ working hours to reduce the likelihood of staff engaging in interviews
at their place of work. If participants were unavailable at these proposed times or only had
access to the internet or a phone at the shelter, interviews were scheduled during work
hours. Participants were asked if they preferred to conduct their interview in English or
Hindi. Six out of ten participants opted for Hindi interviews, all of which were conducted
by the same member of the research team (RM). The remaining four interviews were
conducted in English by the first author (DS). There was no prior relationship between
researchers and participants prior to study commencement. Participants received a consent
form by email or text message to fill out prior to the interview and return back. The
written consent form informed participants of the specific goals of the research, including
an examination of the attitudes and experiences of Indian animal shelter staff.

A semi-structured interview guide was used, divided into three lines of questions:
Occupational Health, Dog Management Strategies, and Perceptions of Animal Welfare. The
authors aimed to gain a broad understanding of shelter experiences by asking questions
on individual, organizational, and societal and cultural levels. The guide contained open-
ended questions, such as “Can you talk about your relationship with your co-workers?”
as well as closed-ended ones like “Do you feed community dogs?”. The preliminary
guide was pilot tested amongst members of the research team and shortened to ensure all
questions could be asked in a 60 min period to improve interview flow. The final interview
guide consisted of eleven open-ended questions and four closed-ended questions (Table 3).
All respondents were asked questions from the interview guide in the same sequence.
However, researchers posed additional, unplanned follow-up questions to clarify meaning
or inquire about interesting topics raised by participants.

All interviews were conducted virtually over Zoom or phone call and audio only was
recorded for transcription. The interview length ranged from 23 min to 1 h 9 min, with
an average time of 35 min. At the start of the interview, participants were re-informed of
the purpose of the study, and the approximate duration. Participants were also reminded
of consent protocols, including their right to leave the interview at any time or refuse to
answer questions. Each participant received INR 500 (∼8.55 CAD) as compensation for
their involvement. No repeat interviews were conducted due to technological errors or lost
data and none of the participants withdrew their data post-interview.

2.4. Data Processing

The second author (RM) and the first author (DS) transcribed, manually verbatim,
their respective conversations to generate written transcripts. English transcripts were
edited to remove non-standard speech patterns and grammatical errors as laid out by
Chang and Spector (2011) [24]. Transcripts were anonymized, to remove participant and
shelter identifiers. Interview audio and transcripts were stored on hard drives and comput-
ers accessible only to the four members of the research team. Audio files were destroyed
after data analysis completion and anonymized transcripts are stored according to univer-
sity ethics guidelines.

Transcripts were not returned to participants for correction or comment. However,
anonymized interview data was shared with an independent contractor to assess the accu-
racy of Hindi-English translations. The contractor produced ‘back translations’ of all Hindi
interviews by converting English transcripts back to Hindi as laid out by Blauner (1987) [25].
They then compared the back translations with the original Hindi transcripts to identify
differences in meaning and flag potential translation errors. All errors were reviewed by the
research team. If they were found to be significant (i.e., impacted interview interpretation
and analysis), the independent contractor was instructed to listen to Hindi interview audio,
re-translate the incorrect section to English and modify the original transcript with the
corrected sentence. Overall, back translation analysis revealed there were no significant
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errors in Hindi to English translations and moreover, that participant responses from Hindi
interviews were accurately represented in English transcripts.

Table 3. Interview Guide.

Occupational Health

Can you describe your role and main responsibilities within (stated) organization?

What does a typical day of work look like for you and what are your working hours?

Can you talk about your relationship with your co-workers or supervisors?

Do you generally find the workload manageable? [C.E] a

What are the biggest challenges of your job?

What are the most rewarding and exciting aspects of your job?

What is the reaction of your friends and family to your job?

Shelter goals and practices

What are your shelter’s main goals?

Does your shelter conduct low cost spay-neuter for street dogs that come into the shelter? [C.E]

What are current challenges with the work your organization does?

In your opinion, how different are the goals of Western animal NGOs from Indian animal NGOs?

What changes would you like to see in your organization or Indian animal NGOs as a whole?

Perceptions of animal welfare

Do you feed community dogs/free-ranging dogs in your neighborhood? [C.E]

In a ‘perfect world’, what would the lives of these dogs be like?

Do you think we should attempt to get all dogs off the streets into homes or can street dogs have a
good quality of life if numbers are controlled? [C.E]

a [C.E]: close ended question.

2.5. Theoretical Approach

The present study drew from bounded relativist ontology, which defines knowledge
as the common ideas within a ‘bounded group’ (for example, a specific cultural or political
orientation) and constructionist epistemology, which identifies that knowledge is generated
through interactions between members of this group. Drawing from these foundations,
the study implemented an interpretivist theoretical perspective, attempting to situate and
interpret participants’ responses in local context and culture [26]. Researchers closely
engaged with interpretivism, specifically the concepts of life worlds, situated freedom, and
co-constitutionality [27], to design the research focus, methodology and methods, and data
analysis processes.

Given the limited past literature on Indian sheltering and staff experiences, it was not
possible to replicate an existing framework before conducting the interviews. Instead, a
broad-based interview guide was designed that addressed Occupational Health, Shelter
Goals, and Perceptions of Animal Welfare (Table 3). After conducting interviews, all four
researchers reflected on the study goal (comparing Indian and Western staff experiences)
to select an appropriate research framework. To facilitate cross-cultural comparisons, the
team looked to previous literature on Western sheltering and eventually selected a frame-
work from a 2020 study by Levitt and Genzinski, which focused on “Compassion Fatigue
and Resiliency Factors” in interviews with American shelter staff [28]. From reviewing
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interviewed transcripts, researchers identified that participants in the present study placed
greater emphasis on broad shelter challenges as opposed to individual struggles, such as
compassion fatigue. Thus, shelter challenges and resiliency factors was used as the final research
framework and aligned with both research objectives as well as participant narratives.

The study used a phenomenological methodology, centering subjective human lived
experiences in descriptive data. By applying an interpretive lens, researchers were able
connect staff’s lived experiences to a broader social and cultural context. An interpretative
phenomenological approach promoted a focus on staff’s overt responses in the interviews
as well as their broader experiences in the Indian context.

The theoretical approach influenced data interpretation and analysis. Researchers
specifically incorporated the idea of situated freedom into the analysis process. This
concept identifies that while individuals are the ‘experts’ in their own experiences, they
are also impacted by their social, cultural, and political environment [29]. When analyzing
interviews and identifying themes, researchers centered on participants’ situated freedom
and considered how staff may have overcome or been shaped by external forces. This
process of ‘situating’ participants’ stated experiences in a broader social, cultural, and
political context was crucial throughout the analysis.

The use of an interpretivist lens in all aspects of the study generated a deep, contextual
understanding of Indian sheltering, centered around participants’ lived experiences. At
the same time, in line with the idea of co-constitutionality, the results do not represent the
only ‘true meaning’ that can be drawn from the interviews, but rather a blend of ideas and
interests from participants and investigators.

2.6. Data Analysis

After transcription and back translation, the interviews were analyzed using thematic
analysis. Analysis was performed as laid out by Vaismoradi and colleagues (2016), wherein
themes are generated through a process of categorizing and summarizing qualitative data [30].

The first author (DS) read all ten interviews multiple times and developed short
summaries for each response to a question. The summaries included both basic information
provided in participants’ answers as well as interpretation of how this reflects the shelter
staff’s attitudes and experiences. For example, the following summary was created based
on Participant 5’s response to the question “Can you describe your role and main responsibilities
within your organization?”:

Participant 5 is involved in a range of shelter operations (treatment, feeding, surgery
preparation). She can prioritize tasks depending on the shelter’s needs on a given day and
work with a flexible schedule.

The transcripts were then re-read to identify corresponding quotes and evidence
for each summary. To assess the level of support for the analysis and establish coding
reliability, the summaries were reviewed by the entire research team. All the summarized
interviews were reviewed at least once by another co-author. Those with insufficient
evidence were either discarded or modified. During this phase, co-authors also identified
instances of leading questions and misinterpretation of questions caused by language
barriers. The researchers identified one leading question in interviews with Participant 8
and Participant 10. Responses to leading questions were removed from the analysis and
not incorporated as evidence for any summary.

Finally, the summaries for individual questions were compared across participants
and used to generate broad themes and sub-themes. Through the entire analysis phase,
researchers met weekly to discuss recurring ideas, select important evidence, and refine
themes. RM and DS did not make consistent written field notes during interviews but
reflected on firsthand interactions with interviewees during group discussions.

During group discussions, researchers also discussed data saturation and the potential
need for additional interviews. Guest, Bunce, and Johnson (2006) define data saturation as
the point at which no new themes emerge from the data and no additional data collection
is needed [31]. In the context of cross-cultural research, the notion of data saturation can be
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misleading as it implies ‘outsider’ researchers have understood participants’ experiences to
completeness [32]. Thus, researchers in the current study determined sample size based on
‘conceptual depth’. Nelson (2017) defines the latter as the point at which there is sufficient
data for researchers to theorize and lays out ten criteria to assess the “sufficiency” of
conceptual depth [33]. Data from the ten interviews met “sufficiency” criteria, including
clear connections between themes, a wide range of evidence to illustrate themes, and
resonance with existing literature. Researchers collectively determined that no further
interviews were necessary within the scope of the study. While participants did not provide
feedback on the preliminary analysis, they were given the option to receive a copy of the
final report.

3. Results and Discussion

From the interview responses, the authors identified themes relating to shelter chal-
lenges as well as resiliency factors that enable staff to cope with these barriers. Luthar,
Cicchetti and Becker (2000) describe ‘resilience’ as the process of rebounding from signifi-
cant adversity and resultant stress [34]. As stated by Feder and colleagues (2013) identified
that this can refer to a range of coping mechanisms, including morals, religion, physical
fitness and social support [35]. In the context of literature on occupational health, the
term typically refers to protective factors that help staff to mitigate the potential mental
and physical health impacts of their jobs. For example, Brintzinger and colleagues (2021)
identify ‘emotional openness’ as a resiliency factor against burnout amongst male and
female health professionals [36].

The original interview guide included questions on three topics: occupational health,
shelter goals and practices, and perceptions of animal welfare. Interestingly, participants’
responses did not divide distinctly across these lines of inquiry. Instead, themes often over-
lapped in different sections of the interviews. For example, many participants identified
that conflict with community members impacted their occupational health as well as their
shelter’s practices. Because of this overlap, results were not reported as three separate lines
of inquiry, but rather in terms of broad Challenges and Resiliency factors described by staff.
For further details on the selection of this research framework, see Section 2.5.

In the present study, key shelter challenges were inadequate funding, community
conflict, and high intake numbers. In the face of these barriers, resilience factors were the
duty of care, co-worker relationships, and understanding of animal needs. The themes and
sub-themes are in Table 4. High-level challenges and resiliency factors reflected existing
literature on sheltering in Western countries. However, sub-themes, such as government
policy, religious beliefs, and a focus on community-based care revealed that the staff’s
experiences and assets were also specific to the Indian cultural, societal, and political
context. The relationships between themes are sub-themes are detailed in Figure 1.

3.1. Shelter Challenges
3.1.1. High Intake

All participants spoke about the difficulties with managing high animal intake with
limited resources. Participants described intake challenges in relation to pet abandonment,
animal death, animal overpopulation, and seasonal fluctuations.

A. Pet Abandonment

Participant 1 identified the high rates of abandonment for purebred dogs in India,
stating, “The more frustrating part is when people buy breed dogs, pedigree dogs, and
they abandon them”. He also highlighted the low outflow of animals from the shelter,
explaining that “Local adoptions are not so popular. Nobody wants abandoned dogs”.
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Table 4. Shelter challenges and resiliency factors.

Section 3.1 Challenges

Themes Sub-Themes

Section 3.1.1 High intake

A. Pet abandonment
B. Animal overpopulation
C. Seasonal fluctuations
D. Animal death

Section 3.1.2 Inadequate funding
A. Lack of government support
B. Government policy
C. Cultural and religious beliefs

Section 3.1.3 Community conflict
A. Rescuer pressure
B. Resident pushback
C. Incorrect community care

Section 3.2 Resiliency Factors

Themes Sub-Themes

Section 3.2.1 Flexibility and prioritization

Section 3.2.2 Co-worker support A. Collaboration
B. Equity and safe space

Section 3.2.3 Duty of care

Section 3.2.4 Understanding animal needs
A. Unrestricted movement
B. Autonomy
C. Community care

Figure 1. Connections between themes and sub-themes.
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B. Animal Overpopulation

In addition to abandoned pets, staff also linked shelter numbers to large free-ranging
dog populations. Participant 1 stated, “In India there is an uncontrolled population of stray
dogs . . . [It is] so hard for Indian organizations because there are too many cases, too many
dogs that are on the street, that we have to help”.

Participant 2 identifies high intake as a commonality between Indian and Western
shelters, stating, “I do feel like we are similar in many ways. We [both] get a lot of animals
in and are all overwhelmed . . . So, I think that is one thing that really unifies us”. Parallels
in inflow patterns are also seen in existing literature in the US, where the intake of both
stray dogs and abandoned pet animals to shelters is well documented. Data from the
National Council on Pet Populations indicates that approximately 30% of dogs entered
shelters as owner-surrenders from 1994–1995 [37], while stray intake is estimated to be
53–83% of shelter dog populations [38–41]

At the same time, there appear to be distinctions between Indian and Western shelter
intake in terms of scale of inflow, the primary source of animals, and reasons behind pet
relinquishment to shelters. When asked about the difference between Western and Indian
shelters, Participant 2, stated:

A lot of Western NGOs . . . have quite different situations from what we
have in India . . . We are very [different] in terms of having stray animals as a
part of Indian community.

I know it’s not physically possible right now. But I just wish we could reach
that stage where all of our dogs are spayed and neutered.

Here, Participant 2 identifies that Indian organizations grapple with a significantly
higher caseloads than those in Western countries and may find common objectives, such as
population control, more challenging as a result.

Previous literature also indicates distinctions in terms of the primary source of ani-
mal inflow. Participants identified that most of their shelter’s work involves the care of
free-ranging dogs, through veterinary treatment or sterilization. Participant 2 explained
that, when providing treatment for “dogs that are on the street . . . and part of the Indian
community”, staff travel to the animal’s street location as opposed to bringing them into
the physical shelter environment. The Pet Care and Facilities Act identifies five primary
categories for animal intake (stray, owner surrender, intrastate transfer, interstate transfer,
and other) which are commonly used in the design of shelter tracking software [42]. It is
evident that free-ranging dogs do not easily fit into these standard categories. For example,
the ‘stray’ label includes animals which may have previously been pets (despite having no
owner upon intake) and, thus, does not accurately describe an unowned, community animal.
This may limit applicability of shelter software in the Indian context. Additionally, there is
a question of what counts as ‘animal intake’ as well as ‘outcome’ for an Indian organiza-
tion, when free-ranging dogs are treated inside and outside the shelter and returned to the
community environment. Future investigations are needed into the modification of existing
intake categories for Indian shelters and what additional metrics may be needed to track
care for community animals. In fact, these metrics may additionally be useful in Western
contexts as US animal shelters are moving to community-driven sheltering models [43].

Additionally, the inflow of abandoned pets may also be unique at Indian shelters.
Participant 1 identifies that many owners “buy breed dogs, pedigree dogs, and they aban-
don them”. This contrasts with the American context, where most owner-surrendered dogs
at shelters are not purebred [44]. In a scoping review, Coe et al., (2014) identified housing
barriers, aggressive companion animal behavior, and caretaker personal issues as the most
investigated reasons for companion-animal relinquishment at US shelters [45]. The high
rates of purebred dog abandonment, specifically, indicate that additional factors influence
the purchase, and eventually relinquishment of dogs at Indian shelters. In their ethno-
graphic analysis, Bhan and Bose (2020) describe purebred dogs as a symbol of middle- and
upper-class Indian identity, with potential roots in colonial messaging that distinguished
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British authorities and their “pedigree dogs” from Indian subjects and street dogs [46].
Volsche, Mohan, Gray and Rangawamy (2019) surveyed college students in Bangalore,
India, with 89% of the total sample identifying as upper or upper-middle-class [47]. From
the total respondents, 62.1% stated they preferred a purebred dog, while only 19.91% pre-
ferred Indian street dogs. Preferences for pedigree dogs appear to be connected to Indian
class dynamics and potentially influenced by colonial rhetoric. Interventions to reduce pet
abandonment at Indian shelters will require an understanding of this interaction between
pet attitudes and historical and socioeconomic factors.

C. Seasonal Fluctuations

Participants also identified how intake numbers fluctuate throughout the year, increas-
ing significantly during the monsoon (rainy) season, from June-September. Participant
1 stated, “Monsoons are pretty tough because there are lots and lots of cases of maggots
and it’s a mating season as well”. Here, she identifies a seasonal spike in the intake of
free-ranging dogs for emergency treatment and sterilization. Participant 5 also explains
that animal recovery slows at this time:

In the monsoon, healing takes so much time. In our animal birth control
program, we have to release the dogs after like 10 days. Otherwise, in other
seasons, we can release them after five days because healing processes [are] fast.

With the onset of dog mating, coupled with increased emergency cases, Indian shelters
experience larger caseloads from June to September. Western shelters may see similar
seasonal fluctuations: Janke and colleagues (2018), for example, report an increase in the
admission rate of cats at the Guelph Humane society during spring “kitten season” [48].
Additionally, with global temperatures on the rise, seasonal intake patterns may be subject
to change in the coming years. Protopopova, Ly, Eager and Brown (2021) identify that
climate change outcomes, such as extreme weather events, are intrinsically linked with
sheltering and companion-animal health [49]. The seasonal fluxes at Indian and Western
shelters further indicate the sensitive relationship between animal intake and environmental
conditions. In the Indian context, specifically, changes in the monsoon season could alter
or exacerbate animal inflow. Modelling precipitation and runoff patterns, Clemens and
colleagues (2021) indicate that such changes are possible with current greenhouse gas
concentrations and project an increase in the quantity and variability of South Asian
monsoon precipitation in the next decade [50]. Future studies on climate impacts and
mitigation in India should account for their potential effects on both companion animals
and sheltering systems.

D. Animal Death

Participant 3 describes a slightly different phenomenon; he focused on injured or ill
free-ranging dogs, as opposed to abandoned pets, being ‘dumped’ at shelters:

What happens is sometimes people feel that, you know, I don’t want to see
those animals dying in front of my house or inside my house . . . [They say], ‘if I
can afford to pay 5000 rupees, I will send her to a shelter, but I will not see the
animal dying in the shelter. What happens in the shelter is not my problem’.

Here, Participant 3 describes how many residents are inclined to take injured community
dogs to shelters, perceiving them as a haven for animals. Participant 3 describes the contrast
between these public perceptions of a shelter environment and the reality that staff experience:

Our Indian ideology is that people think that we will pick up stray animals,
put them in a cage and keep them there lifelong by giving them food. But that is
not what we experience, no? That is not what we see. [We see] animals dying on
us and, you know, it’s very painful at times.

This response reveals the striking volume of animal death to which staff are exposed.
It also appears that the public is largely unaware of the reality of overcrowded shelters.
Participant 3 expanded on this, describing the typical struggles of new staff at her shelter:
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You’re suddenly in a place with a hundred animals who are bleeding, who
have wounds, who have maggots in their wounds, who are paralyzed, can’t walk,
and whatnot. You’re suddenly in the middle of the room and you’re like, okay, I
have to take care of them. It’s not that you are not alone, but you do feel alone.

These insights demonstrate how emergency cases contribute to the intensity of the
Indian shelter environment, creating conditions in which staff must cope with an extremely
high prevalence of death. The relationship between intake volume and staff wellbeing
is well-documented. In a survey of 127 South Australian veterinary nurses, staff with
longer work hours and higher contact with distressed clients or animals reported higher
levels of work burnout [51]. Additionally, Reeve and colleagues (2004) found associations
between seasonal influxes of puppies and kittens and downturns in staff wellbeing [19]. This
research suggests that Indian shelter staff may experience greater vulnerability to emotional
distress in the busy monsoon months and a reduced capacity to cope with challenging
work situations. Leadership training at shelters should address these outcomes, focusing on
developing managers’ knowledge of common mental health challenges and their symptoms.
This will allow shelter management to identify and extend additional support to vulnerable
staff and prioritize positive workplace connections during busy seasons.

3.1.2. Inadequate Funding

All participants reported funding shortages as a significant barrier at their shelter.
Participant 1, a shelter manager, stated, “Sometimes we are out of funds for the dogs, and
we have to pay the staff less amount of money”. Participant 3, a manager at a different
shelter, expanded on this, describing how these shortages were exacerbated during the
global pandemic of coronavirus disease 2019 (COVID-19):

What happened is that the funding that we were supposed to get was all
diverted to these COVID activities. A lot of big donors who said they are going
to support us, at the last moment, they said, ‘right now I think it’s better to help
people rather than animals.

Here, he identifies that, at the height of the pandemic, shelter donors shifted their focus
from animal to human support. Participant 7, an animal caretaker from the same shelter,
reaffirmed this, stating, “Because of the lockdown, there has been a decrease in the donations”.

Inadequate funding has also been reported in a Western context: Turner and colleagues
(2012) highlight the increasing importance of volunteers in the Canadian context, with many
shelters unable to ‘afford’ enough paid staff to deliver animal care [52]. Financial challenges
at shelters may have consequences for both animal well-being and the occupational health
of staff. Lack of funds may result in the purchase of lower quality food and supplies,
worsened facility hygiene, and inadequate animal husbandry due to staff shortages—all
of which compromise animal care [53]. Additionally, research on Indian health care staff
indicates that wage delays worsen occupational health. Kar and Suar (2014) surveyed
nurses across 24 public hospitals in six Indian cities [54]. They found that participants, who
reported frequent payment delays, wage cuts, and lack of compensation over time also
experienced the highest levels of depersonalization and burnout.

In the current study, funding challenges at Indian shelters were influenced by three main
factors: lack of government support, government policy, and cultural and religious beliefs.

A. Lack of Government Support

Participant 5, a veterinary nurse, “We don’t get any support or help from the govern-
ment. There are a few locals who help us. But we don’t get any help from the government”.
Additionally, the public may lack an understanding of the inadequate support that shelters
receive. Participant 3, for example, stated, “Most people think non-profit organizations are
getting aid from the administration and the government, but that is not true”.
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B. Government Policy

In addition to a lack of government funding, government policy may create additional
barriers. Participant 3 revealed a specific challenge with securing foreign grants. Here,
he references the Foreign Contribution Regulation Act [55]—a set of laws that restrict the
flow of foreign funding to the country through tighter registration protocols for both local
non-profit organizations and international donors:

The Indian government brought a law saying that, you know, you have to
streamline your foreign contribution. That took us a really long time to get all the
work done, opening your bank account. So that was again a little painful.

Di Russo (2011) describes the FCRA as the “primary source of the power of the Indian
government over volunteer organizations” [56]. This policy lays out the protocol for a non-
profit to become eligible for foreign funding and involves a complex evaluation to assess if
‘welfare activities’ benefit local communities. For Indian shelters, successful registration
alone may be highly tedious, contingent on registration officers understanding the value of
animal shelter work for local communities. Here, Participant 1 describes the 2020 FCRA
Amendment Bill which introduced additional control on how foreign funds can be spent
once received. These changes add further barriers for shelters and may prevent them from
creating a budget that fits the needs of their organization and local communities.

This tight government control is quite distinct from the regulation of shelters in North
America. Past research on the US charitable sector demonstrates that non-profits are under
little federal control. With the assumption of their “good faith” intentions, the government
relies on non-profits to “police themselves” [57]. This is understandable, given that non-
profits in the US are less likely to be beneficiaries of international aid than Global South
counterparts [58]. Without the inflow of foreign funds, governments may no longer see
the need for regulatory policies, like the FCRA. However, current philanthropic law in the
US may also leave room for unethical activity. Milofsky and Blades (1991) for example,
describe the insufficient federal direction on recording financial transactions or flagging
board member affiliations for health charities in the US and the consequences of unethical
fundraising [59].

It is evident that Indian and Western non-profits face varying degrees of government
regulation, and that the activity of Indian shelters is shaped by a unique political context.
Further, there are broader differences in how shelters in the Global North and South sustain
themselves: while the latter can rely on domestic financial resources, Global South countries,
like India, appear to access both international and local funds.

C. Cultural and Religious Beliefs

Beyond government barriers, participants noted difficulties with gaining commu-
nity donations. Dog rescues may struggle to gain local support because of the greater
cultural and religious importance of large animals in Hindu communities. For example,
Participant 1 stated, “We don’t take large animal cases like cows and donkeys and all that
stuff. People really don’t want to donate for dogs. That’s why we have very few donations”.
Participant 4, an animal caretaker at the same shelter, also spoke to the prioritization of
large animal welfare and push back from locals when the shelter is unable to house cattle
and goats:

Many times, people accuse us [of not doing our jobs]. We tell them that yes,
we are an animal rescue, but we don’t have space to keep large animals. We can
treat them, but we can’t keep them. It feels bad to tell them that.

Participants 1 and 4, who lived and worked in the Northern states of Rajasthan
and Himachal, respectively, both describe community members’ frustration that shelters
prioritize free-ranging dogs over the care of large animals, such as cows, buffalo, and
donkeys. Large animals in India are part of a complex “cultural ecology”: buffaloes and
donkeys hold economic importance in the country’s largely agricultural economy, while
cows have great religious, social, and political significance [60]. Chigateri (2008) explores
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the intersection of religion and attitudes towards animals, highlighting the perceived
sacredness of cows amongst dominant-caste Hindus [61]. Parikh and Miller (2019) explain
how this narrative has been harnessed by political actors to subjugate minority Dalit and
Muslim communities [62]. In this context, a shelter’s ability to gain local support is not
simply a function of the quality of care but rather whether the ‘correct’ animals are being
cared for. Interventions to increase donations will require sensitivity given the religious
and cultural standing of different species of urban animals, as well as the complex history
of human race and ethnicity in India.

The relationship between religion, culture, and donations at Indian shelters illustrates
another potential divergence from Western counterparts. Surveying communities in the US,
Wang & Graddy (2008) found little relationship between religiosity and charitable behavior:
though participants were more likely to donate to their specific religious group, they were
no more likely to donate to secular causes [63]. Though little work has been done on identity
and donation to animal causes in Western countries, religious dimensions do appear to
be more significant in Indian sheltering. This indicates that any successful community
engagement and funding strategies must account for these nuances and cannot merely
replicate those used in Western organizations.

The current study was constrained to religion in the Indian context; Hindu commu-
nities in other countries may offer a different perspective. Past research has examined
religion and animal attitudes in Bali, Indonesia, where over 80% of the province prac-
tices Hinduism [64]. Analyzing community perspectives towards dog meat consumption,
Corrieri and colleagues (2018) identify how tenets of Balinese Hinduism have shaped and
often promoted animal welfare in the country [65]. This includes the concept of “Pale
Mahan” [harmony with one’s natural environment] which encourages equal appreciation
for all animals, including livestock, pets, and community dogs. Surveying residents across
ten Balinese villages, Widyastuti and colleagues (2015), identified how Hindu beliefs might
impact the treatment of free-ranging dogs [66]. When asked why they would not kill
Balinese street dogs, residents cited the Hindu principle of ahimsa (non-violence).

Additionally, religious beliefs may not entirely dictate the treatment of animals. While
Hindu principles prevented community involvement in dog culling, participants did not
oppose the discarding of unwanted female puppies near garbage dumps or waterways [67].
In Balinese communities, positive religious attitudes towards dogs did not guarantee
welfare-promoting behavior. Similarly, in the Indian context, while Hindu communities
may promote cow welfare, individuals could act against these norms. When examining
how religion affects Indian shelters and their funding, it is important to recognize how
complex combinations of social factors, including, but not limited to, religion, impact
human–animal interactions.

Participants in the current study demonstrated that, though financial instability is
typical in animal welfare work, their experiences were shaped by a combination of religious,
cultural, and political dimensions. A deep understanding of this complex local context is
crucial to effectively tackling funding challenges at Indian shelters.

3.1.3. Community Conflict

Conflict with community members was another key challenge reflected on by partici-
pants. Participant 3, a shelter manager, explained the impact of clashes with the community:
“See, handling animals is very easy, but handling people is very, very tough [laughs]. So
that is something that really, you know, that takes a toll on you”. These conflicts were of
three main types: rescuer pressure, resident pushback, and incorrect community care.

A. Rescuer Pressure

All three shelter managers identified struggling with the large volume of calls from
rescuers. Participant 1 stated: The biggest challenge for me is the helpline that I manage
here. The people call up for rescues and many other things. I have to properly deal with
them, make them understand. Participant 2 also explains her distress when sorting through
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these requests, identifying that “Every day we’re getting around a hundred complaints
to prioritize . . . Whom do you need to reach first? Who will die?”. There seemed to be a
lack of understanding amongst the public about these experiences and the sheer volume
of requests shelters receive. Participant 2 speaks to this issue, stating, “The other person
just sees oh, the ambulance could not reach. Whereas we are actually sitting in between a
hundred calls and going ‘Oh god, what do we do?’”. Beyond the volume of requests, staff
also navigated difficult conversations with individual community members. When asked
to recall a recent challenging case, Participant 3 described the following:

There was this one scenario I still remember. There was a dog with a broken
pelvic bone—the pelvic was broken into almost three to four pieces. So, there was
no way to repair that dog . . . But the rescuer said, ‘No, I don’t want to euthanize
this animal.’ She said she’d like to take it to some other place. So, she took the
dog, did the surgery, and the dog died on the table.

Cases such as these, where an animal’s life is at risk, emphasize the emotional burden
placed on staff when speaking with community members. Participant 3 highlighted the
intensity of their jobs’, stating, “You have to deal with people who bring in those animals and
sometimes it’s a lot of emotions, you know? The working environment in a shelter is never
not stressful”. When asked about how community members impact her on a personal level,
Participant 2 explained that “When somebody loses their animal, who is super, super attached
to it. You get a load of people who are coming in and saying that you did not do enough”.

B. Resident Pushback

In contrast to rescuers who blame staff for ‘not doing enough’, local residents may
also oppose any shelter activity in their area. Participant 5 describes this challenge:

There are some people who do not like shelters . . . Sometimes, if we have to
catch a dog, people will chase it away. They will not tell us where the dog is or if
there is any problem or if they have to put in some effort.

Participant 3 also identified pushback to mandatory spay-neuter protocols at his
shelter, stating, “A lot of time people are against it, but we tell them, this is mandatory”.
Despite receiving pushback, all shelter staff were willing to uphold shelter policies relating
to animal birth control, even if it resulted in conflict with community members.

Shelter staff in Western countries appear to navigate very similar situations. Loyd and
Miller (2010) surveyed Illinois homeowners and identified that most participants opposed
their local shelter’s TNR (trap-neuter-return) programs for controlling feral cat populations,
favoring relocation of the animals instead [67]. Ashforth and Kreiner (2014) describes the
stigmatization of shelter staff from wider communities and social construction of aspects
of shelter work, such as euthanasia, as ‘dirty work’ [68]. Lopina and colleagues (2012)
identified that such perceptions may heighten burnout and emotional strain amongst shelter
staff. Interestingly, participants in the current study reported positive reactions from friends
and peers to their jobs and a lack of community stigma. This is understandable given that
the moral and physical ‘taint’ is most associated with the high-volume convenience animal
euthanasia at Western shelters [69]. Additionally, Mendonca, D’Cruz and Noronha (2022)
identify how ‘dirty work’ stigmatization for Indian cleaning workers may intersect with
caste and class stigma; further investigations can consider whether the stigmatization of
Indian shelter staff is similarly impacted by social position [70].

C. Incorrect Community Care

While there were challenges with residents who oppose shelter activities, Participant 3
also described issues created by individuals who provide incorrect care to community animals.
He specifically identified the challenges with residents who feed free-ranging dogs:
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And there are a lot, a lot of unethical feeders. So, yeah, rather than solving
any issues, it creates a lot of problems: These people are keeping them with
milk and rice and non-veg. Milk and rice will give them loose motion. So, the
dogs are going to be pooping near all these peoples’ houses and no one will feel
comfortable to clean it after feeding them. [People in the community] say: ‘You
know what? You take them to your house, look out for them in the house. Don’t
feed them here. We don’t want these dogs here. So, there’s a lot of conflict.

Here, Participant 3 identifies food, such as meat or eggs (“non-veg”), and milk and rice,
that are commonly fed to free ranging, but potentially unsuitable for them. The manager
sees a connection between unethical feeding, increased dog disruptions in the community,
and heightened ‘anti-dog’ sentiment from residents who do not feed. Participant 3 also
highlights the negative impact of incorrect feeding practices on free-ranging dog welfare:

[And] you know, not like three meals a day, if you’re feeding them, feed
them every alternate day, because the animals shouldn’t be dependent on one
particular person. So, when you start feeding them on a daily basis, you are
killing their survival instincts. You know, it becomes very difficult for the animals
to survive.

According to Participant 3, the role of a feeder is to supplement community dogs’
diets, without making them entirely dependent on human support. It seems that many
residents struggle to strike this careful balance. Participant 3 further identifies that with
a strong focus on daily feeding, other important activities may be neglected. He stated,
“When you feed a stray dog, you need to take the responsibility to make sure that the
animal is sterilized and vaccinated”. While residents are eager to engage in low-barrier
forms of care, such as feeding, they may be more reluctant to help coordinate sterilization
and vaccinations programs that are crucial for long term animal welfare.

Here, it is apparent that Indian shelters must strike a careful balance between encour-
aging the feeding of community dogs while allowing them to retain independence and,
in this way, performing an educational role similar to a wildlife rescue. Indian shelters
must engage community members in nuanced discussions of the needs of free-ranging
dogs. In contrast to Western shelters, who operate in areas with lower numbers of or no
free-ranging dogs, Indian shelters may navigate a more complex set of responsibilities and
community conflicts.

The parallels between challenges at Western and Indian shelters, in terms of funding,
managing overcrowding, and navigating community conflicts indicate the potential for
greater collaboration and information sharing on population control efforts and community
engagement between the two countries. At the same time, context-specific factors, such as
religious influence, government funding policy, and free-ranging dog feeding, highlight
the unique barriers faced by Indian staff and need for context-specific interventions.

3.2. Resiliency Factors

In addition to identifying shelter challenges, interviews also revealed important re-
siliency factors that allowed staff to cope and succeed in their jobs. Researchers divided
the resiliency factors into four main categories: flexibility and prioritization, co-worker
support, duty of care, and understanding animal needs.

3.2.1. Flexibility and Prioritization

All participants displayed an immense amount of adaptability. Amongst animal care-
takers, this was seen through their comfort with varied working hours and responsibilities.
Participant 9, for example, stated, “It’s not fixed working hours . . . For three to four weeks,
I worked in the 7-4 pm shift. Then 10-7 pm for four weeks. Now I am working the night
shift”. While Participant 10 described the fluctuations in her day-to-day tasks:
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If I am doing some work, like if there is some priority case, then we handle
them first. If someone’s clothes [i.e., bedding/bandages] are wet, we change
them immediately. If they need hot water, we get it done . . . If someone hasn’t
eaten, then we retry feeding them. If someone needs an extra egg, we give them
to ensure that the feeding is complete. If someone’s clothing is dirty, then we
change those.

Rather than sticking to a rigid set of protocols, Participant 10 was capable of monitoring
her environment and making decisions to optimize the comfort of shelter animals. From
Participant 1’s responses, we saw that adaptability is also important in a management role.
Despite having a range of administrative duties, her priorities were very similar to that of
animal caretakers - tasks directly related to animal care were placed at the top of her list:

I am that sort of person who ends up taking more on her plate than she
can manage, even if it’s just going and checking up on somebody and spending
15 min there and I’m like ‘Oh god I could do something else!’, but that was
important for me at that particular point in time.

Flexibility was also seen in staff’s response to emergency cases. Participant 10, for
example, described how her shelter contacts other frontline groups to facilitate large animal
rescues: “Sometimes we contact the fire brigadiers. They send over a team. They are
already trained for large animals. So, for large animals, they come when we ask them to”.
Participant 4, a veterinary nurse, described similar collaboration in a veterinary context:

No ma’am, we don’t have an X-ray machine. We go to a private clinic for
those. There are some in [shelter city]. We have a CBC [Complete Blood Count]
machine now. Any other biochemical tests are done in private clinics.

Participants’ ability to adapt to fluctuating schedules, caseloads, and resource limitations,
may indicate their high levels of ‘psychological flexibility’. Kashdan & Rottenberg (2010)
describe psychological flexibility as the human ability to adapt to situational demands, shift
behavior, and remain open to new mindsets [71]. Previous literature has established the
positive effects of this mindset on shelter staff. In a study on 170 non-profit service works,
Biron and van Veldhoven (2012) found that personal psychological flexibility was associated
with reduced emotional exhaustion as staff were inclined to accept, as opposed to repress,
their emotions [72]. Psychological flexibility appears to be a powerful indicator of both
well-being and work performance. This mindset may help staff to mitigate previously
identified challenges, such as conflicts with rescuers and residents, and, in turn, prevent
emotional exhaustion.

3.2.2. Co-Worker Support
A. Collaboration

The sentiment of collaboration was also seen amongst co-workers. Participants saw
relationships as incredibly important for their wellbeing and described having an intimate,
family-like environment at the shelter. Individuals that had moved to a city, from rural
areas, to pursue employment had particularly deep connections, based on their shared
backgrounds. Participant 4, for example, stated, “We are from the same village, four of
us boys. We are from the same village, so it feels good to work together”. Participant 4
also had positive interactions with higher level management and explained, “My boss is
also good. Quite good. So, it’s fun to work.” Participant 9, another animal care worker,
even noted an absence of rigid hierarchies in his organization: “Nobody thinks that he is a
worker, he is a compounder or doctor, there is nothing like that. We speak to each other
lovingly. They call me [omitted], my name”. This significance of workplace friendship
was also seen in management. Participant 2 described relying on her colleagues for social
connection given the amount of time she spends at the shelter:

So, nine hours of working plus like about two hours of traveling every day
. . . It almost consumes my entire life. So, it’s like, my coworkers are the entire
family and friends I have, my life is very sad [laughs].
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These informal, family-like relationships seemed to have positive effects on the work-
ing environment. Participant 5, for example, explained that she trusts that her co-workers
will support her and stated, “If there’s any time that there’s too much work and I am unable
to handle it, I can go and tell someone that I am unable to handle or finish this job and
ask them for help to do it. So, it gets managed”. Participant 2 described her collaborative
decision-making approach as a manager:

If things are being changed then, I want them to understand that it’s for the
bigger animal welfare picture. I try to explain to them why a certain decision is
being made. Or if I’m scheduling them somewhere, then why is it so important,
why them and not somebody else.

Beyond including employees in decisions, Participant 2 also prioritized providing
emotional support to staff:

[I try to be] emotionally available for [new staff], because this [work] is so
overwhelming . . . So, we try to gradually and slowly move them forward, and
also be there and try and talk to them as to how they feel about it. I’m always
trying to always find a balance where people can be able to express themselves
and not get overwhelmed.

B. Equity and Safe Space

Managers also offered nuanced and individualized forms of support, with the goal of
improving staff’s equity and autonomy both in and outside the shelter. Participant 3, for
example, explained how she created safe spaces for her female employees:

A lot of women that we get from the local villages have so much responsi-
bility. They need to go back home and cook for their husbands. And sometimes
they are not in the best situations. So, I really want to make these women feel
more comfortable, not just in their workspace. But also, that it’s okay to say, ‘I’m
not in a good place at home’.

If they’re going through something at their home place and you see that
someone is down, like their energies are not as they used to be, we try to talk to
them sometimes and see if we can help them out sometimes. Because it’s already
too much to go through in the workplace—we are continuously stressed and
you’re working nine hours a day. And then you go back home, and you have
another issue.

Participant 2 put her views on equity into action by implementing with tangible
structural changes, such as promoting female staff to positions of authority:

I would say about 35 to 40% women and then the rest of them are men.
It’s still predominantly men, but the shelter area is handled by women. [Name
omitted] and [name omitted] two of our very strong women, they’re like the best
caregivers that we have. Any new staff who enters the shelter, irrespective of
their gender, needs to know that both of them are their bosses.

It’s also important to make them feel empowered. You are working. It’s you
who is running the family. You are as independent as a man out there. So don’t, in
any area, feel like you don’t do enough or feel like you are obliged to something.

Participant 2’s approach to management, focused on promoting staff’s professional and per-
sonal wellbeing, is quite distinct from shelter governance in North America. Yoffe-Sharp (2012)
examined the culture in US humane societies, identifying rigid hierarchical operations
that may heighten staff conflict, worsen communication and create perceptions of unfair
treatment by management [73]. By contrast, Indian non-profits may avoid stringent profes-
sional norms when interacting with co-workers. Sharma and colleagues (2019) surveyed
100 non-profit employees in Jaipur, Rajasthan, identifying that job satisfaction increased
with informal co-working gatherings and comfort with supervisors [74]. The same seems to
apply to Indian shelters, with staff prioritizing intimate connections with one another and
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acknowledging the interconnectedness between personal and work challenges. In doing so,
an environment of genuine care is created that helps staff cope with the chronic stressors of
their jobs.

3.2.3. Duty of Care

In addition to a commitment to coworkers’ wellbeing, participants also demonstrated
a deep sense of duty towards animals. All staff saw their work for animals as an essential
service, found ways to ‘manage’ high shelter intake, refusing to turn animals away, and
extended care to community dogs outside their working hours.

This mindset was seen in Participant 1 who, after describing overcrowding at her
shelter, stated, “We cannot neglect any rescue, [by] saying that we don’t have space. We
have to manage”. Participant 4 reflected a similar sentiment. After explaining that there
is “no space” for new rescues, he quickly emphasized, “We cannot refuse calls for large
animal rescue either”.

A duty of care mindset is also reflected in the high quality post-operative care protocols
for sterilized animals. Participant 10, an animal caretaker, stated, “Our shelter has facilities
for their stay, food and water, and good care. Some can stay ten days, some five days.
Meaning, till the animal requires time to get better”. Participant 5 reflects a similar practice
at her shelter, stating, “If any animal is very weak, then we first nurse them back to health.
Then we do the surgery and only then release it back”. Despite dealing with a very high
volume spay-neuter program, staff appear committed to the individual recovery and
welfare of sterilized animals.

Non-negotiable care was also extended to community animals. For many participants,
caring for free-ranging dogs outside of their work was part of their daily routines. When
asked about this topic, Participant 2 stated, “I have nine dogs that I take care of every single
day. They sleep in my house. I get beds for them”. Participant 1 also reported caring for
many local animals but focused on feeding dogs on the streets as opposed to sheltering
them in her home. She stated, “I have 32 stray dogs with me that I have rescued myself. So,
whenever I see a dog and I’m feeding and they come outside my gate, yes, I feed them. I
love to feed dogs.”

Some staff have family members who also care for community dogs. Participant 8
described feeding dogs along with her spouse:

Me and my husband, daily we feed around 30 dogs. After we come back
[from work], all the dogs are there. ‘When they come, when they come!’ They are
waiting for their meal [laughs].

In contrast to staff who fed daily, some participants explained that they simply
extended care as needed. This was the case for Participant 6, a veterinary nurse:

Yes, I feed them sometimes. For example, if I come across some dogs on the
road and they approach me, I give them something. And if I know some dog,
especially the dogs suffering from mange, you see a lot of mange-infested dogs
around, so for treating them I usually put the tablets in some food and give it.

While the exact type of care varied, all participants had strong emotional connection
with their community animals. Participant 9, whose neighborhood dogs appeared to trust
and have a strong bond with him:

When I return, they get very happy. Sometimes they start fighting on seeing
me or during feeding. They otherwise usually don’t fight among themselves . . .
The moment they see me, they come to me running.

Further, staff did not view feeding as a burden on top of shelter duties. In fact, Participant 1
identified that her shelter role put her in a good position to care for community animals:

I have made them different kennels, so they stay in their kennels. Every day
I pick up their poop and all that stuff because I’m used to it, because I work in an
NGO and it’s my daily work.
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It seems that many staff felt their jobs made them an asset to the community. Participant 4,
a veterinary nurse, expressed his willingness to provide treatments outside the shelter, stating,
“I have told them [hotel staff] that you are doing a very good job feeding them [dogs]. If
there’s any problem with any of them, call me, I will personally come to treat them”.

High exposure to animal suffering, animal death, and large volumes of stray animals
appear to increase shelter staff’s vulnerability to compassion fatigue [15]. Despite being
exposed to many of these risk factors, participants appeared to be highly resilient and did
not indicate overt symptoms of compassion fatigue. This may stem from the ‘duty of care’
mindset: by viewing their jobs as an essential service, staff may feel an increased sense of
pride and fulfillment, even under challenging circumstances. Additionally, having a sense
of ‘duty’ towards animals places them in a position of autonomy, with the ability to take
action and improve animals’ outcomes. This is in contrast to experiences of euthanasia
technicians in the US, who may experience feelings of helplessness from the requirements
of their jobs [13]. With a greater sense of feelings of duty and control, Indian staff are
perhaps more resilient when faced with similar stressors in their jobs.

Of all ten participants, only Participant 3 identified a hesitancy to care for community
animals, citing fears of being ‘harassed’ by local residents:

To be very, very honest, I don’t feed any animals in my neighborhood. The
reason is because, what happens is when I start feeding them people will start
asking me or there have been cases where people will dump animals into my
house. So, when they know that I’m associated with an association like this,
they’ll be like you know what, take away this dog. So, it becomes a huge problem
for me and for my family members.

People will ask you for medication, people will ask you for breed dogs,
where do you get it, what do you do, how to get rid of this dog, cat. Answering
all of these queries sometimes is really very stressful.

While a sense of duty towards animals may connect shelter staff to their work,
Participant 3’s responses also highlight the dangers of this mindset. When the protec-
tion of all animals in their shelter and home environment is seen as non-negotiable, staff
may be unable to draw boundaries and combat feelings of overwhelm and stress.

3.2.4. Understanding Animal Needs

In addition to engaging in animal feeding and care, participants differentiated between
free-ranging and pet dogs, and reflected on their unique needs. While staff identified the
importance of human care for dogs’ physical health, they stressed that animals’ emotional
wellbeing—that is, what they need ‘to be happy’—was maximized with greater autonomy
and reduced human intervention. Adopting a nuanced perspective, which acknowledges
physical and emotional experiences, allowed staff to identify their specific responsibilities
to community animals, while also acknowledging limits of their support. Participants
specifically identified unrestricted movement, autonomy, and community care as the most
important ‘metrics’ for free-ranging dog welfare.

A. Unrestricted Movement

All participants identified unrestricted movement as the most important aspect of
good welfare for free-ranging dogs. Unrestricted movement referred to the ability of
free-ranging dogs to move freely in their neighborhood, independent of human control.
Participant 4 described his fears that free-ranging dogs would be uncomfortable if treated
as traditional pets:

Sometimes if we get them adopted, then they [the dog] starts wondering,
why have I been restricted. For example, if we are suddenly asked to leave our
house and start staying somewhere else, we will also feel odd and face issues.

Expanding on these ideas, Participant 8 recounted her personal experience with
keeping free-ranging dogs in her home, stating, “One time I put them in my compound,
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they were very afraid. They felt uncomfortable. Now, they want food two times a day
and they feel happy.” By referring to their happiness and need for space, it is evident
Participant 4 considered the animals’ physical and emotional state as part of their overall
welfare. Participant 5 expands on these ideas, identifying, “The street dogs that are there,
they have a life. They like to stay open, unrestricted”. She further draws a distinction
between free-ranging and purebred abandoned dogs:

Abandoned dogs cannot survive outside. They have no idea how to walk
on the road, where to get food, water. They have no idea about anything. So, we
should definitely try from our end to find them homes, good homes.

Distinguishing them from typical pet dogs, which require direct care and supervision
from their owners, Participant 5 emphasizes that free-ranging dogs are highly robust and
able to live independently, without human control.

B. Autonomy

The idea of autonomy was also connected to positive welfare. Participants described
the community dogs as capable of making independent decisions. Participant 2 spoke to
this idea:

My [community] dogs have the best living situation as then they can go
around and chase whoever they want. My home is forever open for them, so they
can walk in whenever they want, and they can walk out wherever.

Here, Participant 2 emphasized the importance of the animal ‘choosing’ the human
and making a conscious decision to return to their home. Participant 4 described a similar
relationship with his community dogs, who are not kept in his house, but come back to
him willingly:

We don’t tie up those dogs, so they roam around. We have a lot of open space
here. They know they will get food in the evening. They come back at that time.

He identifies that community dogs can actively make decisions, informed by patterns
in their environment, without directions by a human owner. Participant 6 extends the idea
of independence to social behavior:

I think these dogs can be kept at home, but they are street dogs. They should
be allowed to roam out as well as allowed to stay inside the house. It shouldn’t
happen that the dog is kept inside the house 24 × 7 and only sees the humans of
that house. They should mix with others too.

Here, we see the importance of varied social interactions for free-ranging dogs and
their ability to forge relationships autonomously. Participant 6 identifies that community
dogs thrive on interactions with both humans and conspecifics and thus, need to be able to
move independently in their environment to form these varied social connections.

C. Community Care

Finally, many participants highlighted the importance of community-based care to
ensure the welfare of free-ranging dogs. Participant 6 stressed that local residents can easily
reduce injury and harm to community animals, stating, “They will have a better life on
the streets ma’am. If people drive a little more carefully and if it’s [the dog] taken care
of, then they will be happier on the streets”. Participant 6 further identified the potential
involvement of community members in medical care and animal birth control programs.
He suggested that a decentralized animal care system may ease the burden placed on
animal shelters:
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Some dogs may be taken care of by the locals. If something is wrong with
them, the medicines are handed over to their local caretakers. Then there is no
need to send them to the shelter . . . We need to make the local people aware of
ABC and sterilization and that they can go to any shelter/NGO to get it done. Or
if they are having trouble, then they can gather a few people for help and go to a
government hospital and get that done.

This notion of community-based care was also seen in conversations with Participant 2.
When asked if free-ranging dogs can have a ‘good quality of life’, she stated:

I absolutely disagree to say that if they’re living on the streets, then they
don’t have a good life if they have people in the community to take care of them.
As long as these dogs on the street are community dogs, dogs that the entire
community takes care of. I don’t see an issue in it.

She further highlighted the power of collective actions, encouraging each community
to take responsibility for a few animals in their locality and identified the importance of the
first step of ‘getting to know’ your neighborhood dogs:

If a community does decide to take care of these dogs, they don’t have to
take care of like a hundred dogs. They know that these nine dogs will stay in my
lane. So, they will develop a relationship with these dogs because they stay there,
and they know these dogs. They know, this one eats a lot. You know all those
small details.

In relation to dogs’ physical health, participants acknowledged the role of community
members. However, when asked about the animals’ emotional wellbeing, staff stressed the
autonomy and unrestricted movement. This perspective, which promotes reduced human
intervention, contrasts attitudes to animal welfare in the West. Tuan (2003) identifies that
Western human-dog relationships are based on a combination of domination and affection:
owned dogs are constrained physically within a home and restricted socially to a specific
owner [75]. At the same time, they receive intense attention and love, often becoming
integrated into the human family [76]. These perspectives have resulted in a rigid culture
of ‘responsible pet ownership’ in the West, where to be a good owner is to be always
in complete control over one’s animal [77]. Additionally, Haraway (2003) identifies that
pet-keeping standards inform dog welfare in other contexts, including shelters [78]. Thus,
shelter staff may be under pressure to control and care for animals as pet owners do and
feel disappointment if they fall short. Such experiences were documented in a 2017 study
by Schabram and Maitlis, where emotions of shame, guilt, and personal disappointment
were seen in narrative interviews with 50 shelter staff [79]. Indian shelter staff offer a
different perspective, by valuing animal autonomy but also recognizing limits to which
human caretakers can enhance welfare. Staff see themselves as a source of support, rather
than control, for animals and, in this way, may relate more positively to their jobs and
performance. A similar perspective, if applied in the Western context, may allow shelter
workers to feel more successful and empowered in a demanding environment.

While animal attitudes vary between cultures, they may also fluctuate within them. In the
present study, participants saw native free-ranging dogs as being independent but expressed
that abandoned purebred dogs “cannot survive outside” and require “good homes”. Their
understanding of pet dogs resembles Western attitudes on animal ownership and control. It
appears that the emphasis on autonomy was not applied ubiquitously to all dogs, but rather
specifically to community dogs. Fluctuations in animal attitudes are also seen in the Western
context: Jorgensen and Brown (2014) investigated leash-law on public beaches amongst
pet owners in McConaughy, Nebraska and found that less than 25% of owners abided by
regulations, despite expressing negative beliefs about unleashed dogs [79].

It is apparent that attitudes to animals are neither universal nor consistent within
“cultural landscapes” [80]. Yet, there appears to be inherent value in understanding the
different ways in which humans relate to animals and looking beyond dominant Western
rhetoric [81]. The resiliency factors identified in the current study demonstrate the unique
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ways in which Indian shelter staff relate to animals and humans in their environment: staff
prioritize connections with co-workers and shelter animals and appreciate the independent
relationships amongst community animals. This relationship-based coping may inform
effective support interventions for shelter staff beyond the Indian context. Despite extensive
evidence of compassion fatigue amongst Western shelter staff, administrators are often
unprepared to provide support due to a lack of knowledge about cost and time effective
interventions [18]. Past research has focused on external interventions, such as skills-based
training, counselling, and stress and coping seminars to address compassion fatigue. This
study suggests that a community and relationship-based approach, as exemplified by
Indian staff, may have long-lasting effects on emotional well-being.

4. Limitations and Future Research

There were several limitations in the study that must be acknowledged. Participants
were selected from only three states (Himachal, Rajasthan, and Karnataka). As a result, our
results do not reflect the diversity of cultural experiences and animal care across Indian
states. In the present study, participant recruitment was restricted as the research team
was only able to conduct interviews in Hindi or English. Future projects can prioritize
collaborations with translators who are to facilitate interviews with shelter staff in their
local language.

There may be general challenges with conducting reliable trans-linguistic interviews.
In this study, the translation of Hindi interviews to English was performed by one member
of the research team and an independent contractor was used to identify any translator
errors. Lopez and colleagues (2008) propose a more rigorous protocol for conducting
reliable cross-cultural research. The authors describe a seven-step methodology which
includes the use of multiple independent translators, and group discussions about varia-
tions in meaning based on region and dialect [82]. Future studies, particularly if facilitating
interviews in a larger number of Indian languages, should implement a similar process to
ensure translations represent participants’ experiences as accurately as possible.

In the present study, the use of audio recordings alone may have limited the depth of
the results as researchers were not able to record the subtleties of non-verbal expression.
Furthermore, conducting interviews over Zoom may have impacted participants’ responses
if they were uncomfortable with using an online platform. Repeating this study with in-
person interviews would allow researchers to pick up on the participant’s body language
and remove any barriers created by technology.

While this qualitative study offers initial insight into Indian sheltering, large-scale
quantitative research may be needed to see whether the discovered themes represent
overarching challenges and resiliency factors in a representative sample of Indian animal
shelter staff. This methodological triangulation would allow for a more comprehensive
understanding of staff experiences and improve the credibility of the current findings.
This may be important when considering the impact of government policies, such as
the FCRA, that regulate foreign funding. Future surveys can identify how many Indian
shelters rely on foreign funding and are, in turn, impacted by such legislation. Additional
investigation into the psychological experiences of shelter staff is also needed. Many
participants were reluctant to discuss mental health and the emotional challenges of their
jobs and denied experiencing any burnout or compassion fatigue. While this may reflect
staff’s resilience, it may also be the result of cultural stigma around mental health and
openly addressing one’s struggles. In future research, implementing a mixed-methods
approach (by posing questions about mental health in an anonymous survey format as
opposed to an interview) may make Indian staff more comfortable, if they were not, in
opening up about the emotional experiences in a shelter environment.

5. Conclusions

While past literature has largely focused on the Global North, this study demonstrates
the importance of recognizing Indian sheltering as a distinct area of interest. This is
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demonstrated by challenges, such as government regulation and cultural preferences for
large animal care, that are specific to the Indian context and impact a shelter’s ability
to sustain animal care operations. At the same time, the identified resiliency factors
indicate that Indian staff also cope with job stressors in unique ways. Participants in this
study may harness relationships with both animals and humans to increase resilience
and maintain their mental health. This ‘relationship-centered’ perspective can be applied
to the Western context to design preventative measures against compassion fatigue that
focus on deepening staff’s connection with one another and the animals for which staff
care. Furthermore, others can use insights about the identified needs of dogs, such as a
need for autonomy, to reduce any potential ethnocentric biases in the determination and
improvement of animal welfare. While such cross-cultural knowledge exchange may be
very powerful, this study also highlights the need for far more research focused specifically
on the Indian context. Further studies should investigate the specific challenges and staff
experiences at Indian shelters and how socio-cultural and political factors influence the
capacity to support both human and animal welfare.
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Simple Summary: An increase in the number of free-roaming dogs and the related consequences (e.g.,
dog biting) has been observed across Iranian cities. So far, no clear scientific reasons for this increase
were demonstrated, and a few existing domestic studies have only investigated the behaviours
and frequencies of these animals in the cities. Based on online news articles, the on-the-ground
reasons, challenges and dog-controlling activities mentioned by key urban and health authorities are
examined in this paper. A scientific link is established between increased urbanisation, its features
and its implications for dogs and humans.

Abstract: History has witnessed a long-term relationship between humans and animals. Historical
documents and modern findings prove that humans’ needs to use animals for companions or services
are commonplace in many parts of the world, leading to the domestication of certain animals. Yet,
modern societies have degraded many natural habitats for wildlife, confining them to small patches
of landscapes or urban areas. Whether a domesticated/free-roaming animal or a wild species, their
close contact with humans can create cumbersome situations for both species. This paper explores
a link between online media content and on-the-ground efforts to manage free-roaming dogs as a
rare case study. As indicated by news articles, the municipal costs of managing free-roaming dogs
in Iranian cities have increased, and this can potentially derail the control of such dogs in the long
run. This paper lays out pivotal factors for recent increasing human–animal encounters, which have
led to many challenges (e.g., rabies) across cities in Iran. We show that some urban features (e.g.,
topography) can influence the presence and behaviours of free-roaming animals in the cities. The
findings of this paper can be related to other developing countries where the plague of rabies is rising.

Keywords: free roaming; free ranging; stray; dog; urban; Iran; online media; news articles; rabies;
landscape; habitat

1. Introduction

1.1. A Short History of the ‘Human-Animal’ Intimacy Linkage

Foley and Gamble [1] describe the ecology of humanity’s social transitions. As one
of these social transition eras, the so-called T5 evolutionary era (ecological intensification:
200–10 ka) portrayed an ‘energy-rich ecology through aquatic resources, cereal harvesting,
hunting and domestication of animals’ (Table 3: [1]). It was a time when most of the popula-
tion possibly lived in separate groups and landscapes without proper communication and
social interactions, yet early settlers felt the need to initiate new forms of human communi-
ties and social interactions. The H. sapiens gradually made intergroup and regional social
structures and networks, while the social system was dominated by resource ownership,
defence and control (ibid.). The era was continued by a ‘fully sedentary, agricultural and
ethnically complex world in the last 15 ka’ (ibid.).

Over the past millennia, humans have embraced the idea of domesticating animals
for their benefit. The most notable cases are the domestication of goats (Capra hircus) that
occurred 10,000 years ago [2]. A study reveals that dogs were independently domesticated
several millennia ago in Eastern and Western Eurasia from distinct wolf populations [3].
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‘The earliest historical mention of domestic cats originates from Persia [now Iran] and dates
to the sixth century CE, . . . women kept cats as pets, dying their fur, adorning them with
jewellery, and letting them sleep in their beds’ [4]. There is also evidence of domestic cats
(Felis catus L., 1758) from Kazakhstan, dating to 775–940 cal. CE (ibid.).

1.2. Contemporary World: Dominance of Human Species

The contemporary world has changed dramatically. Over the past centuries, unprece-
dented population growth and resource utilisation have disrupted the equilibrium between
humans and animals. Crowded urban areas and surrounding segmented forests and range-
lands have created a chaotic world for millions of birds, mammals, insects, etc. A diverse
range of wet markets, open/closed fish markets, local vendors of live animals, etc., have
exacerbated this linkage to the point that a wave of health and hygienic risks in cities is
imminent. Those earlier domesticated animals, known these days as pets, have approached
our private life, but with associated risks. Common zoonotic diseases between humans
and pets, especially dogs, have endangered our health and well-being (e.g., [5]). They can
also be potential conservation threats to wildlife (e.g., [6,7]).

The dysconnectivity between humans and dogs as companions in urban areas has cul-
minated into an urban challenge due to the rising number of free-roaming dogs. The issue
has become a cross-disciplinary subject intersecting veterinary science, urban planning,
anthropology, epidemiology and other health-related sciences. The positive psychological
and mental effects of this human–dog intimacy (e.g., [8]) could lead to serious health issues
posed by free-roaming dogs (e.g., [9]). A range of humanistic adverse side effects (e.g., ra-
bies), pertinent curing costs for humans and dogs and exerted costs on urban management
have enticed city planners to re-evaluate their encounter with this growing public health
concern worldwide.

Contemporary growing urbanisation has made the relationship between humans and
wildlife/domesticated animals much more special, but complicated [10–14]. We encounter
and enjoy wildlife in our cities. We signify some animal species on our aircrafts (e.g., the
oryx for Qatar Airways) and shelter them in our places for nesting, breeding and feeding [15].
Sometimes, though, we (un)intentionally injure or kill them (e.g., road accidents).

Urbanisation has caused natural landscapes to become fragmented, disturbed and
degraded. Few natural habitats have remained untouched and healthy in urban areas, and
their fragile condition will worsen due to land use changes. The legacy of our toxic materials
introduced to these territories in order to develop our built-up areas (e.g., cemented
pavements), for our daily usage (e.g., face masks), or consequences of our habits (e.g.,
vehicle smoke) remains forever, with dire impacts on animals’ lives and health (e.g., Urban
environment and cancer in wildlife; [16]). A strong link between urbanisation and the
prevalence of pathogens in populations of free-roaming wildlife was established, mediated
by an altered habitat structure and changes to the resource availability, leading to a low
biodiversity and declining trends in species richness [13].

While at some point in the past, wildlife resided in large landscapes, currently, they
are desperate to forage and explore resources outside of their original habitats, as we have
changed these habitats to ‘urban’ areas (Figure 1). Even in the best situations, however, the
unique settings of urban areas (e.g., buildings, highways) cause wildlife distraction due
to lights or noises at night. These animals are thus being referred to as ‘urban adapters’,
‘urban exploiters’ or ‘urban avoiders’ [17].
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Figure 1. (Clockwise, from top left): Birds desperate for human leftovers on the street, Leeds—UK;
nesting on a house’s boiler pipes, Tehran—Iran; foraging in a small pond within a university campus,
Nanjing—China (all photos are from the author’s archives).

Such an intricate and usually one-way human–animal relationship/impact has become
a hot topic in many biodiversity and urban studies (e.g., [16–18]). Among these urban
biodiversity topics is the consideration of free-roaming (free-ranging, stray) dogs or cats as
a public health concern in many countries (e.g., [11,19]). Even the definitions and functions
of each group within the same species differ. For instance, one researcher identifies the
following three types of cats: ‘Confined, Free-Roaming and Feral’ [11]. While changed
urban lifestyles and management have been critical factors in this trend, personal interests
and circumstances could also be highlighted. The private ownership of pets, human
treatment of these animals and their (un)intentional release afterwards are still debatable
and controversial in animal welfare studies. Unowned pet cases are rising in societies. One
research study found that the total urban unowned cat population in the UK could be
247,429 versus more than 10 million owned cats [20].

In urban realms, dogs, which are the most prominent and ubiquitous urban pets, are
loved and hated [10]. Guard dogs and companion dogs have a relatively privileged position;
in contrast, street and stray dogs are indications of a lower-status urban neighbourhood
and are regarded as problematic urban subjects and virus transmitters, and the presence of
‘nuisance’ dogs can cause the eviction of residents, etc. [10]. Global reports prove that there
are high public risks as a result of close contact or unprovoked attacks by free-roaming
dogs [21]. Free-roaming animals are especially prevalent in the Global South. Reports
indicate the correlation between these animals and the rising number of rabies cases in
urban and suburban areas (e.g., Afghanistan: [5]; India: [6]).

1.3. Research Logic: The Problem Statement

Most studies on free-roaming dogs in the cities only address demographic, physiological,
epidemiological and behavioural aspects. Less attention has been paid to fundamental urban
reasons for creating suitable environments and conditions for such dogs to adapt to the cities.

This research intends to fill this gap by focusing on Iran as a case study. There has been
a surge in the number of free-roaming dogs and the related consequences (e.g., rabies) in
urban and suburban areas in Iran (e.g., [22–25]). According to the Ministry of Health in Iran,
animal bite cases increased from 35 per 100,000 people in 1987 to 177 per 100,000 people
in 2016 [22]. As such, more general public and official concerns rose to inquire about the
increasing dog attack incidents, processes to tackle these growing encounters and possible
solutions to eradicate them.
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The goals of this research are three-fold as follows: first, to explore the spatial distribution
and frequency of free-roaming dogs in various parts of Iran; second, to evaluate typical
narrations of news articles to inform the public about free-roaming dogs (views on dog
impacts); and third, to assess post-capturing operations publicised in online news platforms.

As rare research for Iran, this paper reviews the less-told challenges regarding existing
domestic dog-controlling facilities and activities based on relevant news articles published
in an online Iranian news platform. For instance, this paper explains the relationship
between extensive land use changes in Iran that have consequently led to the removal
of natural wildlife corridors between urban and suburban areas. This paper bases its
discussion and explanations on qualitative information from news articles published in
Persian. So far, no particular study or investigation has covered the possible spatial reasons
for this surge in the number of free-roaming dogs in Iran, though information on the
free-roaming dog population in Iran is very poor [26]. Existing domestic studies have
only evaluated these rising concerns from epidemiological and medical points of view
(e.g., [24,25]).

2. Data and Methodology

‘The popular press (defined as print or online news articles meant for a general
audience, as opposed to technical or trade publications) is an important source of informa-
tion’ ([27], p.144). Media (print or online) may influence people’s understanding and views
or inform people about topics they do not personally experience [27].

News article text or content analysis could be a practical approach to gathering on-the-
ground and reliable data and information for many research topics and subjects. The content
analysis could be regarded as a randomised sampling as no predetermined sampling
methods, geographical areas or guidelines are utilised, though the original content could
be biased. Also, they could cover much larger geographical regions and include a more
diverse group of beneficiaries or stakeholders who are involved. Data gathering and
analysis techniques are cost-effective, more straightforward and fast. A similar content
analysis approach was used to comprehend the messages and outlines of wildlife news
published in Iranian newspapers over a 7-year period [15]. Also, we found a global content
analysis of media regarding free-roaming cats [27].

A popular Iranian online news broadcasting platform (ISNA: Iranian Students’ News
Agency) was examined here. It is an online news platform that attracts a diverse range of
audiences. News articles from this platform, published in Persian, on ‘free-roaming dogs’
covering three months (March–May 2023) were collated. Each news article was individually
screened, and key messages and other features (e.g., stakeholders) were extracted.

The dataset constituted 27 news articles covering several cities across 12 provinces (out of
31 provinces) as follows: East Azarbaijan (Tabriz), Mazandaran (several cities), Tehran (Tehran
and suburban areas), South Khorasan (Birjand), Isfahan (Ardestan), Alborz, Qom (Dastjerd),
Fars, Kerman (Narmashir), Khorasan Razavi, Khoramabad (Boroujerd) and Zanjan.

Although the selected news articles may not constitute a large dataset, the dataset
is deemed a suitable proxy for revealing rising public concerns regarding free-roaming
dogs across many provinces in the country. In this research, the dog-related challenges of
the remaining provinces were also explained using other Iranian papers published on this
subject. Discussions were compared with international findings and reports.

3. Results

3.1. Spatial Distribution and Frequency

The spatial distribution of free-roaming dogs reveals that most large provinces are
affected by this issue. In our research, the case studies covered cities located in humid, semi-
humid and dryland areas. Regardless of their geographical and climatic differences, some
cities in each province reported similar trends in rising concerns about the high number of
dogs in the streets. For instance, one news article refers to the recent annual 600% increase
in street dog numbers. Some news articles indicate that ‘street/free-roaming dogs’ were
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among the top five municipality complaints raised by local people. Nevertheless, some
news articles refer to this rise being due to foodstuff availability in streets and deliberate
dog feeding by some citizens.

3.2. Views on Dog Impacts

Figure 2 illustrates the principal issues reflected in news articles in an Iranian online
news platform (ISNA) during a 3-month timeframe in 2023. The language and tones of
the narrators or reporters of all news articles regarding free-roaming dogs are negative.
One news article points out a municipality in a small city and its problems that needed
particular attention due to the high maintenance costs associated with clinics for caring
for dogs. Larger cities also raised concerns about such costs being unpredicted in their
annual budget. One news article refers to one child’s death and several hundred casualties
resulting from dog biting incidents.

Figure 2. Infographic of causes of concerns reflected by news articles in an Iranian online news platform.

The impacts of free-roaming dogs were mentioned mainly by urban officials. A diverse
range of health, financial and administrative concerns were reported. It was found that
most of the news articles were reported by municipalities (41%), followed by veterinary
institutes (23%) (Figure 3). In Iran, municipalities encompass specific operational ‘Waste
Management’ departments that collect/recycle solid wastes on the street. Now, they have
also been tasked to manage free-roaming animals.

Figure 3. Share of organisations commenting on free-roaming dogs in online news articles.

The positive side is that these two entities (municipalities and veterinary institutes)
are home to experts with relevant knowledge and qualifications regarding environmental
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public health and zoology. Nonetheless, no NGOs, policymakers or research organisations
were involved in preparing, commenting or reporting free-roaming animals in online news.

3.3. Post-Capturing Operations/Clinics

The news articles did not mention how dogs are captured, though the procedure
necessitates physical contact and trapping. Several news articles stated the presence of
newly constructed caring houses (dog clinics) for such dogs in many cities, ranging from
0.3 to 8.5 ha in area, as a combination of buildings, open yards and veterinary clinics. These
dog clinics have particular kitchens, separation spaces, treatment rooms, etc. The news
articles also refer to stakeholders being involved, including those who directly capture dogs
from the streets, veterinarians and clinics’ cleaners. Several operations are implemented
after capturing free-roaming dogs, outlined as follows:

• Segregation of male/female dogs.
• Early medical examination: Before being mixed with other group members, early

medical interventions provide information about the body condition, weight, possible
scars or other relevant health evidence about the new arrivals.

• Sterilisation: Predominant messages of news articles highlighted the need for current
operations to sterilise dogs after capturing them. The process needs human expertise,
medical facilities and other costly treatment procedures.

• Vaccination.
• Treating and caring for disabled/ill animals.

Given the limitation of space and finance for caring, dogs are usually released to
nature after being vaccinated/sterilised, though many will return to cities for food and
shelter afterwards (Figure 4).

Figure 4. Vaccinated free-roaming dogs spotted in a top Tehran park—Jamshidieh Park (photos taken
by the author).

4. Discussion

4.1. Elaboration of Dog Clinics/Shelters in Iran

Our pool of news articles published on free-roaming dogs in Iranian cities reveals
a growing concern among all urban and non-urban authorities. The issue has become
spatially more diverse, from a limited number of provinces years ago to covering almost all
provinces (Section 3.1).

The concept of publicly managed and funded dog clinics/shelters is new in Iran.
Earlier attempts to capture and shelter free-roaming dogs in Iran were made based on
people’s interests and funds. People erected a handful of suburban shelters with no
governmental support. Nevertheless, given the rising public health issues in many cities,
mayors or other authorities started to accept that a large-scale movement is needed (see
Section 3.2).
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Based on reliable news articles, our research elaborates on some of the critical medical
and health concerns (Section 3.3). For instance, a news article mentioned the segregation of
male/female dogs. Although there is no national research on this issue, one study showed a
significant male-to-female ratio (3.2/1) among the free-roaming dog population in Kerman
City [26]. Therefore, such segregation assists in better controlling mating and keeping an
average balance among dogs in the shelter.

Also, the news articles generally mentioned the sterilisation of dogs as a key activity
in their centres. This procedure guarantees the control of the future propagation of these
dogs. Elsewhere, research conducted in Kerman City suggests that more female neutering
coverage can hugely decrease the population size of free-roaming dogs [26].

4.2. Rising Concerns in Iran

The news articles refer to major concerns described in Figure 2. Here, we elaborate on
them in more detail as follows:

• Increasing incidences of dangerous and unprovoked dog attacks in the streets: Domes-
tic research conducted in a city in central Iran revealed that over 92% of dog attacks
were unprovoked [28]. Free-roaming dogs and their associated diseases (e.g., rabies)
could be regarded as both rural and urban challenges. It was found that rabies has
two epidemiological cycles, which are an urban cycle and a sylvatic cycle [29].

• Human health concerns of dog bites (e.g., rabies): It was shown that the prevalent
rabies cases in Iran occur due to dog biting (over 95% of rabies cases) [30].

• Threatened outdoor activities of families: A recent 30-year global study shows that
there is a correlation between the participation of people (especially men) in outdoor
activities and the likelihood of biting incidences and infection with the rabies virus [31].
The physical exposures of humans to free-roaming dogs in outdoor environments
increase the risks of dog attacks and biting even without any animal annoyance.

• Increasing municipalities’ costs of controls: All news articles highlight the increasing
costs of controlling, curing and keeping free-roaming dogs. The news articles refer to
the costs of running dog clinics and their personnel, dog vaccines, part-time veterinar-
ians’ expenses, medicines, etc. These dog clinics are new entities, and many cities do
not have the human, land and technical resources to establish them.

• Impacts on water and soil resources: The news articles did not explain the impacts,
nor was any research found on this matter in Iran. Nevertheless, the urination and
defecation of dogs could add hazardous materials to the environment, pollute soil and
water resources and affect human health (e.g., [32,33]).

• Threats to wildlife health and survival: Although the news articles did not address
this important point, there are numerous global reports on the impact of free-roaming
animals on wildlife (e.g., [7]).

• Noise pollution: The excessive barking and soiling of community spaces are enumer-
ated as usual free-roaming dog behaviours causing a public nuisance [34].

4.3. Influencing Factors

Urbanisation is regarded as one of the potential factors contributing to increasing
rabies cases (e.g., [35]). The recent trends in biting incidences in Iran reveal that most
animal bites occur in urban areas, contrasting with national reports [36]. The analysed
news articles referred to some, but not all, urban features concerning rabies cases in Iran.
In the following list, the author explains the most important urban characteristics causing
rabies cases:

• Availability of foodstuff in streets and deliberate dog-feeding (mentioned by news
articles): The rising inclination of people to feed animals has become a severe challenge
for urban authorities in Iran. There is a sign stating ‘no feeding to animals’ in almost
every corner of greenery spaces and parks. Nevertheless, some people still insist on
following their passion for feeding animals. This behaviour could encourage free-
roaming animals to stay, breed and expand their territories in the cities. The research
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conducted shows that the likelihood of sighting an ideal or overweight dog in the city
was 14.9 times higher than in the suburbs in Kerman City, indicating a much higher
food availability for dogs in the city [26].

• No facilities for surveillance and monitoring of free-roaming dogs (mentioned by
news articles): This reason is pertinent to the lack of overall animal/pet keeping and
management systems and guidelines, including in zoos in Iran [15]. Also, small cities
nationwide encompass various types of local illegal wet/bird markets without the
proper human health and animal hygiene systems.

• City topography (mentioned by news articles): Iranian research emphasises the re-
gional and geographical heterogeneity of rabies cases in Iran [29]. The news articles
mention this factor without any further description, though this is one of the critical
parameters in urban areas favouring free-roaming animals, including dogs. For exam-
ple, Tehran, which is known as a valley city, is extended on the hillslopes of adjacent
mountainous regions. Such topographical features offer various options to animals
for breeding, hiding, roaming and escaping. Also, many districts in the city possess
polluted water channels, favouring free-roaming animals. This latter issue was found
to be relevant in transmitting the rabies virus in Arequipa (Peru) [37].

• Lost transitional zones between the urbanised areas and the surrounding forested/
mountainous areas (mentioned by news articles): These transitional zones that are
adjacent to cities could provide open spaces (buffers) for animal/wildlife roaming
and movement without being interfered by human activities. For instance, in one
of the cities in Central Iran (Kerman), vacant lots located in the older parts of the
city with ruins of abandoned old buildings had the largest number of free-roaming
dogs [26]. Nevertheless, such a factor was not deemed relevant in a study conducted
in Argentina [38].

• Urbanisation and unbalanced relationships between wildlife and the surrounding
territories: The conditions changed after rapid urbanisation started in Iran in the 1930s
when urban populations increased due to rural–urban migrations. The oil-funded
urbanisation in Iran was initiated earlier than in many other neighbouring countries.
A massive flux of rural–urban migration created a chaotic condition for the then-small
city [39]. This unprecedented urban sprawl resulted in an unequal distribution of
urban amenities, crimes, improper solid waste and sewage management, among
others. These bottlenecks favour many free-roaming animals.

• Emerging new urban slums: This is particularly relevant to most Iranian cities, as new
illegal settlements and urban slums were developed due to rising land and housing
prices in cities. It takes time for these areas to become recognised by municipalities
as a city (to receive urban facilities and services) or by other governmental organ-
isations as legal entities for land registration and utilities. These areas lack proper
hygienic arrangements, including bin collection. Research shows that the abundance
of unowned cats is increased in more deprived urban areas with a higher human
population density [20]. Therefore, such a chaotic situation makes these areas perfect
places for encountering free-roaming dogs/cats. Global research establishes a link
between certain infectious diseases (e.g., cholera) and slums due to poor infrastructure
and a lack of access to safer water and better sanitation [14].

• Changed lifestyle and behaviours: Culturally and religiously, keeping pets, especially
dogs, is not a common custom in Iran, though this case was also mentioned for
Afghanistan [5]. Dogs were always key working partners for rural people, including
farm owners, herders and farmers in Iran. Currently, more and more Iranians live alone,
which may also be a factor in choosing to live with a pet. Also, as some unofficial reports
suggest, younger Iranian generations prefer to keep pets rather than raise children at
home. Nevertheless, this does not necessarily indicate that these people will keep their
pets forever. Given the rising living expenses in cities, including the costs of pets’ health
care and food, there is a high chance that pet owners will leave dogs in surrounding areas.
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Moreover, over half of the owned dogs in Iran have not been vaccinated annually [25],
which can increase the health risks for animals and humans.

In addition to urban characteristics, the other factors affecting the spread and control
of rabies are as follows:

• The COVID-19 pandemic: For most of the two years during the COVID-19 pandemic,
like other countries, many activities of service-providing organisations, including
municipalities, were halted or reduced in Iran. Such a gap in controlling urban
pests and maintaining health orders were also affected, although there were rumours
regarding the correlation between free-roaming animals and COVID-19 at that time.
Nevertheless, a few cities in Iran recorded lower levels of rabies incidence during the
COVID-19 period due to fewer outdoor activities or the avoidance of medical services
for rabies treatment (e.g., [28]).

• Ecologically, free-roaming dogs exhibit broad temporal and spatial plasticity, broad
distribution and population explosion and tolerance to environmentally different
areas [40]. A report shows that some dogs in Kenya travel up to 24 km daily [34]. Such
adaptabilities make controlling free-roaming dogs more difficult.

• The seasonality of rabies incidence must be highlighted. A meta-analysis of published
research on rabies incidences in Iran shows that dog biting mainly occurred in the
‘spring’ seasons [29]. In China, however, a study revealed that ‘August’ was the peak
month for rabies in 29 years [35]. Another Iranian research study also attributes some
incidences to long-term drought and its associated lack of water and food in natural
habitats in the Kerman province, located in the dryland areas of Iran [28]. High
temperatures are positively correlated with the risk of rabies incidence, as dogs are
more irritable and more likely to bite people in hot weather [41]. Moreover, proper
national/provincial vaccination policies and educational programmes could effectively
reduce rabies cases (e.g., China: [41]).

The above-mentioned dog-mediated issues raised by Iranian news articles could be
observed in almost all cities in Iran, but Tehran, as a capital city, has drawn attention to
public health. The city has the largest population in the country, which makes the city
more vulnerable to public health challenges. The quality of life in Tehran is uneven and
unjust, and each district suffers from urban inequality, inefficiency and/or deficiency [39].
In particular, Tehran is the most exposed location to free-roaming dogs for several reasons.
Tehran is surrounded by expansive barren lands and non-built areas, which makes it the
best living and hiding option for such dogs. The city has the densest entertaining and
eating places that provide free food waste for free-roaming animals (e.g., rats and dogs).
For decades, the rat plague has been common in Tehran. As such, the Tehran municipality
has tried to identify the hotspots of groups (usually inside uncovered street water ditches or
garbage sites) and eradicate them using poison baits. An Indian report shows the presence
of free-roaming dogs close to garbage bins, predominantly within a 20 m radius in urban
settings [42]. Finally, Tehran has one of the largest greenery spaces and parks in Iran, and
these places provide food (by means of people feeding dogs) during the day and shelter at
night for free-roaming dogs.

4.4. Worrying Trends of Rabies Occurrences in Iran

Worldwide, rabies still kills about 60,000 people a year, varying among countries
and population age groups [43]. Dog vaccination is the most effective measure of rabies
control [43].

In Iran, rabies is endemic, and old documents prepared by Iranian scholars such
as Avicenna (Ibn Sina, 980–1037 AD) and others have described the transmission and
treatment methods of rabies [44]. Modern scientific research on rabies and controlling
measures have been followed in Iran since 1924, upon the establishment of the Pasteur
Institute in Iran [25]. The rabies disease was fully controlled in Iran by 1977 [30].

Over the past decades, the frequency and distribution of rabies in Iran have changed,
reflecting the social and economic conditions of people. The mortality rate due to rabies
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decreased from 0.9 per million people in the 1980s to 0.02–0.03 in recent years in the coun-
try [29]. Recent urban rabies cases are rising in Iran [28,36], and the new surge highlights the
complexity of unpredictable risks in contemporary lifestyles and societies’ desires.

4.5. Raising Awareness of Free-Roaming Dogs in Iran

As indicated in the previous sections, an online news platform regularly released news
on this matter during our study period. Such dissemination of information is necessary for
all people, especially vulnerable people, such as disabled or senior citizens, due to fewer
mobility and self-defence opportunities. Equally important, children and pregnant women
must be informed as they may show similar weaknesses when encountered by free-roaming
animals. The problem is that only some of these affected groups can access such news
platforms, and thus, urban authorities must convene workshops, TV programmes and
school sessions for further effectiveness. Nevertheless, a previous study on publicising
wildlife-related news in Iranian newspapers highlights the general low frequency and
ineffective news dissemination [15].

5. Conclusions

Here, for the first time in Iran, we utilised a news articles analysis for covering free-
roaming dogs in the streets. Our study encompasses broader geographical areas (12 out of
31 provinces) and a diverse pool of commenting/involved stakeholders. It reveals the growing
concerns regarding the frequency and impacts of increasing free-roaming dogs and subsequent
rabies in certain cities in Iran. The importance of the information used in this research is
that these news articles cover the most recent reliable concerns of public and governmental
organisations regarding the rising number of dog attacks, health-related challenges and rising
costs of protective and treatment operations in urban/suburban areas.

It was beyond the scope of this paper to assess the communicative language or tone
of Iranian news articles. Nevertheless, the Iranian news articles intend to present these
animals’ negative image, perhaps for public health.

We also highlighted the urban features that influence the presence and behaviours of
free-roaming animals in the cities (e.g., topography, slums, etc.). These features have great
potential to be revisited in other urban contexts, as these studies offer solutions to resolve
diseases linked to free-roaming animals. The subject could also be revisited by others to
understand the whole cycle of this challenge in urban and associated social concerns.

Current scant datasets regarding the free-roaming animals in Iran downgrade many
conclusions and findings to speculations. Data gathered at finer spatial resolutions (e.g., citi-
zen science techniques) and/or targeted ground-based data can improve our understanding
of the dynamics and behaviours of free-roaming animals in our cities.

Finally, despite the negative image of dogs (free-roaming types) in this research
and other similar papers, we must emphasise the positive roles of tame dogs who are
real companions for supporting human mental health, guiding blind people or assisting
disabled/deaf people or people who suffer from dementia. They remain our friends during
long-term hardships or illnesses when many people leave or cannot support us.
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Simple Summary: Dogs are the most common pet animal species in the UK, with many households
acquiring dogs every year. However, little is known about whether prospective owners undertake
research prior to acquiring a dog and what factors may affect the likelihood of doing so. This paper
reports findings from a mixed methods study into dog acquisition in the UK. We found that almost
half of existing owners did not look for information or advice before getting their most recently
acquired dog, and that those with previous dog ownership experience were less likely to do so than
first-time owners. Younger prospective owners were more likely to have undertaken pre-acquisition
research, as were those with formal education qualifications. Findings may be of interest to those who
provide advice related to dog acquisition and dog ownership, in order to encourage more prospective
owners towards effective pre-acquisition research.

Abstract: The factors influencing why and how people decide to acquire a dog are not well understood
and little is known about the extent to which prospective owners undertake preparatory research.
This study aimed to better understand what factors influence whether prospective dog owners in the
UK conduct preparatory research. A 2019 online survey of current (n = 8050) and potential (n = 2884)
dog owners collected quantitative and qualitative data. Additional qualitative data were collected
through semi-structured interviews with current (n = 166) and potential (n = 10) dog owners. Of
the current owners surveyed, 54% stated that they had looked for advice or information prior to
acquiring their dog. Of potential owners, 68% reported already having looked for information, while
a further 14% were planning to undertake research prior to acquiring a dog. Those with previous dog
ownership experience were less likely to undertake pre-acquisition research, as were those who had
worked with dogs. Demographic factors were also associated with the likelihood of conducting pre-
acquisition research, with younger prospective owners being more likely to have undertaken research,
as well as those with formal education qualifications. Among current owners, pre-acquisition research
was more likely among those who acquired their dog through a breeder; a specific breed or a mix of
two breeds; or as a puppy. Qualitative data were consistent with and added additional understanding
and context to these findings. Almost half of current owners did not conduct pre-acquisition research,
highlighting the need for increased awareness of its importance and the development of targeted
interventions to encourage this activity. Understanding the different factors that influence whether
dog owners undertake research may be of interest to animal welfare and veterinary organisations, in
order to inform interventions to better prepare people for dog acquisition.

Keywords: dogs; dog acquisition; pre-acquisition research; pre-acquisition behaviours; preparatory
research

1. Introduction

Dogs (Canis familiaris) are the most popular companion animal species in the UK today,
with an estimated 13 million dogs and 34% of households comprising one or more dogs [1].
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There are therefore thousands of prospective owners looking to acquire a new dog each
year, and the decisions they make during the acquisition process can have widespread
implications for dog welfare. Puppies have been in high demand in the UK, a situation
that was particularly notable during the COVID-19 pandemic [2]. Demand has grown
for dogs of particularly “fashionable” breeds, including brachycephalic breeds such as
French Bulldogs and Pugs [3], despite the health problems faced by these breeds [4–8].
The demand for dogs was such that it was not satisfied by legitimate and reputable UK
breeders alone, leading to an increase of unscrupulous commercial breeders (often called
“puppy farms”) in the UK, and a rise in the importation of dogs, including illegal “puppy
smuggling” from overseas [9,10]. The practices associated with the breeding and supply
of dogs are closely tied to the health and welfare of these animals. Intensive breeding
through puppy farming, including those illegally imported into the UK, has negative
impacts on dog health and behaviours [10,11]. Increased prospective owner awareness
of the implications of sourcing on dog welfare may improve the acquisition decisions
made and benefit canine welfare. It has also been the case that while people continue to
acquire dogs, many dogs have been relinquished every year [12,13]. There are numerous
reasons for this, including owners not having access to information about dogs’ needs or
understanding the time, effort, and costs involved in dog ownership [14–17]. Access to this
information, through pre-acquisition research, may improve owner expectations and reduce
the risk of relinquishment [17]. In the UK, various online resources have been developed
by charities and professional organisations that are designed to provide information for
prospective owners about responsibly acquiring dogs—particularly puppies—and dog
ownership, e.g., [18–21]. However, the extent to which these resources are accessed or
influence subsequent buying behaviour is not known [22]. There is an urgent need to better
understand acquisition decisions so that appropriate strategies can be developed to enable
prospective owners to make informed decisions and help safeguard dog welfare.

There is currently limited knowledge about how prospective dog owners decide how
and where to acquire their dogs. In particular, we know little about whether prospective
owners undertake preparatory research. Previous research suggests that many prospective
dog owners undertake some sort of research prior to acquiring a dog. The majority (84.3%)
of dog owners who responded to a 2015 survey conducted by Packer et al. [23] stated
that they had undertaken pre-acquisition research. Similarly, Kuhl et al.’s 2013 study [24]
found that over three-quarters (78.9%) of owners reported looking for information prior to
acquiring their dogs. Kuhl (2021) suggested that some owners may consider themselves
to have adequate experience so as not to require further research [25]. A study into so-
called “Pandemic Puppies” also investigated pre-purchase behaviours of UK owners who
acquired their dog as a puppy (aged under 16 weeks) during 2019 or the 2020 COVID-19
pandemic [2]. In this population, almost half (46.7%) of owners who acquired their puppy
in 2019 completed pre-purchase research but half (50.3%) did not because they consid-
ered themselves to be experienced dog owners. More owners who purchased a puppy in
2020 undertook research (58.1%); however, the difference between years was explained
by ownership experience, as for the latter group, only 38.9% considered themselves ex-
perienced enough to have not needed to undertake pre-purchase research. Just 3% of
owners across both year groups had both not completed any pre-purchase research and
considered themselves to be inexperienced owners [2]. Kuhl et al. [24] found that owners
of pedigree dogs were more likely than owners of non-pedigree dogs or a mix of pedigree
and non-pedigree dogs to have sourced information prior to acquiring their dog (85.6%
versus 71.9%). Burnett et al. (2022) found that pre-purchase research was more common
amongst owners of designer crossbreeds (73.0%) compared to purebred puppies (48.6%);
however, a higher proportion of purebred owners considered themselves to already be
experienced dog owners [26].

This study aimed to better understand the preparatory research undertaken by current
and potential dog owners in the UK. Specifically, we were interested in understanding,
prior to acquiring a dog: (1) do prospective owners look for information or for advice; and
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(2) what factors influence whether prospective owners undertake research? This study is
the first that we are aware of to investigate a number of factors such as owner and dog
demographics in relation to pre-acquisition information gathering. As such, this adds novel
insights to the extant research into this area.

2. Materials and Methods

This study used a convergent mixed methods design, with data collected through a
survey and interviews, as shown in Figure 1 after Ref. [27]. Data were collected largely in
parallel, analysed independently, and interpreted together in a comparative and contrasting
way [28]. Data were collected as part of a wider study investigating various aspects of dog
acquisition [27,29].

Figure 1. Procedural diagram of the mixed methods study design after Ref. [27].

2.1. Ethics Statement

Ethical approval for this study was granted by the Dogs Trust Ethical Review Board
(reference numbers: ERB018 and ERB019). All participants were provided with an informed
consent statement prior to participation in the study. This outlined the purpose of the
study, described how data—especially any personal data—would be stored and used,
explained that participation was voluntary, and provided instructions on how to withdraw
from the study. Informed consent was obtained on the first page of the survey from
survey participants, by signature for participants who were interviewed face-to-face, or
verbally (audio recorded) for participants who were interviewed remotely. Participants
were required to be aged 18 years or over and living in the UK. No payment or incentives
were offered to participants.
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2.2. Data Collection
2.2.1. Survey Design and Content

A self-completion online survey was designed to collect predominantly quantitative
data about the experiences of current and potential dog owners. Qualitative data were
also collected through free text responses. Questions were developed by the authors and
were informed by a review of the current literature [30]. The survey was hosted on the
online survey platform SmartSurveyTM (https://www.smartsurvey.co.uk/ (accessed on
4 October 2021)). Prior to the launch, the survey was piloted twice: firstly, with 12 members
of Dogs Trust staff who were not involved in developing the survey and, secondly, with
110 current or potential dog owners, who were recruited through two promotional posts on
the Facebook page of “Generation Pup” (Generation Pup (https://generationpup.ac.uk/
(accessed on 2 May 2019)) is an ongoing longitudinal cohort study of dogs. Generation
Pup has ethical approval from the University of Bristol Animal Welfare Ethical Research
Board (UIN/18/052), the Social Science Ethical Review Board at the Royal Veterinary
College (URN SR2017-1116), and the Dogs Trust Ethical Review Board (ERB009). Survey
links were posted on the Generation Pup Facebook page (https://www.facebook.com/
generationpup/) (accessed on 29 April 2019))). Following these pilots, minor changes were
made to the logic of the survey to make respondents’ progression easier.

The survey took approximately 20 min to complete and asked a variety of questions
related to pre-acquisition research as part of a wider study on dog acquisition. It also
included questions about the demographics of owners and (where applicable) their dogs
and asked whether participants would be willing to be contacted about further research
opportunities. Participants were asked if they currently owned at least one dog (thus
were a “current” owner) and if they were considering acquiring a/another dog(s) in the
future (“potential” owners). Owners who owned more than one dog were asked to provide
responses for the dog they had acquired most recently. If more than one dog was acquired
at the same time, respondents were asked to answer for the dog whose name was first
alphabetically. For the purposes of this study, current owners who were considering getting
another dog were only asked questions retrospectively about any research they undertook
prior to acquiring their current dog: they were not asked questions about whether they
were currently looking (or planning to look) for information or advice with regards to
their future dog(s). All relevant survey questions and response options can be found in
Supplementary Materials.

Current owners (n = 8050) were asked the question “Did you look for any information
or ask anyone for advice before getting your dog?”. Those respondents who selected “No”
were not asked any further questions about pre-acquisition research. Those respondents
who selected “Yes” were asked further about their pre-acquisition research, including
“What information or advice did you look for before getting your dog?” (open-ended
question). Although details of the nature of this information or advice are not reported
in this article (but are the focus of a forthcoming paper), some respondents included
information within this survey item about why they undertook research; thus, relevant
responses have been included in the analysis for this study. All current owners (regardless
of whether they had undertaken any research) were also asked the optional open-ended
question “What advice would you give to potential dog owners about buying or rehoming
a dog?”.

Potential owners (n = 2884) were asked similar questions to those outlined above for
current owners. The question “Have you looked for any information or asked anyone for
advice about getting a dog?” could be answered in four ways: “Yes”, “No but I plan to”,
“No and I don’t plan to”, or “I haven’t thought about this yet”.
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2.2.2. Survey: Participant Recruitment

The survey was live for three months at the end of 2019 (25th September 2019–31st
December 2019). It was promoted predominantly through Dogs Trust via social media posts,
correspondence with supporters (e.g., e-newsletters and magazine), the Dogs Trust Contact
Centre and rehoming centres. Thus, the sample was a convenience sample; however,
some promotions were targeted towards males and those who were not supporters of
Dogs Trust, through a paid Facebook advertisement. This was to improve reach and to
increase representation of these groups, given that male participants are underrepresented
in studies of human–animal relationships [31]. Further information on how participants
were recruited to the survey can be found in Supplementary Materials, Table S1.

2.2.3. Interviews

Interviews were conducted with current and potential dog owners to gain a deeper
understanding of aspects of the dog acquisition process. We conducted two types of
interviews as part of the study: pre-arranged and ad hoc. Each interview was conducted by
one of three authors (R.M., K.E.H., or R.M.C). All interviews explored owners’ experiences
of dog acquisition, including whether they had conducted any research prior to acquiring
their current or prospective dog. Both types of interviews followed a semi-structured guide.
This was piloted in a similar manner to the survey: firstly with 12 members of Dogs Trust
staff; secondly with 5 respondents to the pilot survey. The interview guide was not changed
following pilot interviews, thus data from pilot interviews were included in the analysis
for the overall study. Interview guides can be found in Supplementary Materials.

Pre-arranged interviews were used to stimulate in-depth discussion about the dog
acquisition process and were conducted between April 2019 and March 2020. They were
conducted with current (n = 24) and potential (n = 8) dog owners. Of the 24 current owners,
3 were considering acquiring another dog in the near future. Interviewees were recruited
through the survey (n = 15), pilot survey (n = 5), or were members of Dogs Trust staff
(n = 12). Interviews were conducted remotely via telephone (n = 22) or face-to-face (n = 10).
The majority of interviews were with individuals (n = 25), but 7 individuals were involved
in group interviews with 2 or 3 participants in each (these were all with Dogs Trust staff and
were trialled as part of the pilot: it was decided to focus on individual interviews following
this, mainly for logistical purposes). All interviewees participated once, with the exception
of one participant who also was involved in two additional follow-up interviews following
acquisition of their dog. Interviews lasted between 17 and 60 min in length (mean = 33 min,
median = 29 min). With participants’ consent, interviews were audio recorded and later
transcribed intelligent verbatim, (i.e., false starts, pauses, laughter, and filler words such as
“um” and “err” were omitted).

Ad hoc interviews were undertaken to collect data from a broader range of dog
owners than were likely to be reached through the pre-arranged interviews. These were
conducted at 23 “Responsible Dog Ownership” events across the UK, organised by Dogs
Trust Regional Campaigns staff, between May and December 2019. At these events, dog
owners could gain advice on diet, exercise, and enrichment, and (excluding Northern
Ireland events) veterinary nurses provided free basic health checks and microchipping.
The locations for these events were determined using findings from Dogs Trust Stray
Dog Survey data, e.g., [32], and discussions with community partners (e.g., dog wardens
and housing association staff) about local hotspots for dog-related issues and areas of
deprivation. Thus, these events were sometimes held in association with local authorities
or housing associations and often took place in parks or community centres.

For ad hoc interviews, event attendees were asked whether they would be happy to
be interviewed, either while they were waiting to be seen by a member of staff, or after
they (and their dog(s)) had been attended to. If they were willing to participate, they were
interviewed on-the-spot. In total, 142 current dog owners or carers (or sets of owners,
where a dog was accompanied by more than one person) and 2 potential owners were
interviewed. With consent, 44.4% of these interviews were audio recorded. Recorded
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interviews lasted between 2 and 26 min in length (mean = 11 min, median = 11 min) and
were transcribed as per the pre-arranged interviews. Where interviews were not recorded
(either due to participants not giving consent or where events were thought to be too
noisy to enable clear audio recordings), the researcher made handwritten notes during and
immediately after interviews, which were subsequently digitised by the researcher who
conducted the interview.

2.3. Data Analysis
2.3.1. Quantitative Data Analysis

Initial data cleaning was completed in Microsoft Excel and IBM SPSS (v. 26). Responses
to relevant closed-ended survey questions were summarised with descriptive statistics
using IBM SPSS (v. 26) and R v. 4.1.2; [33]. Univariable and multivariable analyses were
also completed using R (v. 4.1.2). These were used to compare responses given by differ-
ent groups of respondents and to determine the relative contributions and relationships
between variables.

2.3.2. Qualitative Data Analysis

The aims of the qualitative analysis were to identify further factors that may influence
dog owners’ decisions to seek information or advice before acquiring their dog and explore
the range of dog owners’ experiences of conducting such research. Interview transcripts
and relevant free-text survey responses were imported into NVivo (v. 12). These data were
then analysed using a thematic analysis approach [34] by two authors (R.M. and K.E.H.).
The process of thematic analysis began with familiarisation of the data by reading through
a selection of free-text survey responses and interview transcripts. Initial coding of data
was inductive, meaning that the coding was driven by the content of the responses, rather
than using pre-determined codes. Codes were then grouped into categories and then into
potential themes that linked the concepts within categories and represented overall patterns
in the data.

All interview data were initially coded and collated into potential themes by one
author (K.E.H) as part of the wider acquisition study. Subsequently, interview data extracts
relevant to the current study (i.e., data related to pre-acquisition information seeking) were
independently coded and grouped into potential themes by R.M., prior to collaborative
review of coding and theme development (by R.M. and K.E.H.).

Free-text survey data relevant to this study were collected across four open-ended
questions. During initial coding, the researchers performed an ongoing appraisal of the
“information power” [35] of the responses to each question. Information power refers to the
amount of information contained within a sample, relevant to the study, and suggests that
fewer participants are required in samples with more information power [35]. For two of the
questions, the researchers determined that a subsample of responses had sufficient informa-
tion relevant to answer the question and met the aim of this study’s qualitative analysis, as
outlined above. Once it was recognised that a subsample likely offered ample information
power, and that incorporating additional responses was unlikely to elicit new codes or gen-
erate new understanding for codes [36], a quasi-random sampling approach was applied to
the remaining data. This involved coding every 25th additional response. Further detail on
how qualitative survey data were coded is presented in Supplementary Materials, Table S2.

Where direct quotes are included within this study, names have been omitted to
protect participant confidentiality. Instead, a unique identifier and brief description of the
participant (dog ownership status and mode of data collection) are given.

3. Results

3.1. Survey Results

The survey was started 15,350 times. Following data cleaning and deduplication,
11,265 of these responses were suitable for analysis. These comprised 8381 current owners
and 2884 potential owners; however, of these current owners, 115 had bred their own dogs
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and 216 were not involved in the decision to acquire a dog. Therefore, the initial sample
sizes reported here are for 8050 current and 2884 potential owners.

3.1.1. Participant Demographics

The majority of survey participants were female (88.3% of current and 79.9% of
potential owners). Respondents represented age groupings from 18 to 85 years and above,
with 45–54 years being the most common age category for current owners (23.8%) and
55–64 years being the most common for potential owners (20.8%). Respondents resided in
all four UK nations, but the majority were based in England (84.2% of current and 82.4% of
potential owners). Additional information on participant demographics can be found in
Supplementary Materials, Table S3.

3.1.2. Dog Demographics

The majority of current owners (62.8%) had acquired their dog within 5 years prior
to the completion of the survey. Over half of the dogs (54.4%) were acquired as puppies
of 6 months or younger. Just over half (54.9%) were a specific breed (e.g., Labrador
Retriever) and 22.9% were a mix of two specific breeds (e.g., Cockerpoo/Cocker Spaniel
× Poodle cross). Most dogs were acquired from a charity or rehoming centre (43.6%)
or from a breeder (39.6%). Further information on dog demographics can be found in
Supplementary Materials, Table S4.

3.2. Do Prospective Owners Look for Information or Advice before Acquiring a Dog?

Of the current owners surveyed, just over half stated that they had looked for advice or
information prior to acquiring their dog (54.4%, 95% CI [53.3%, 55.5]). Two-thirds of poten-
tial owners reported already having looked for information (67.8%, 95% CI [66.1%, 69.5%])
and a further 13.7% (95% CI [12.5%, 15.0%]) were planning to undertake research. Potential
owners were significantly more likely to report having undertaken research than current
owners, X2 (1, N = 10,934) = 155.1, p < 0.001.

3.3. What Factors Influence Whether Prospective Owners Undertake Research Prior to
Acquiring a Dog?

Multivariable analysis using survey responses suggested numerous factors that con-
tribute to the likelihood of research being undertaken, for current (Table 1) and potential
(Table 2) owners.

Previous dog ownership appeared to be an important factor: those who had lived
with a dog or dogs as a child and an adult, and thus may be considered to have the most
previous experience of ownership, were the least likely to undertake research (44.8% of
current owners and 77.4% of potential owners). Compared to those who had owned dogs
as an adult and a child, those who had previously lived with a dog or dogs as an adult
(only) were 1.2 times more likely for current owners, and 1.4 times more likely for potential
owners, to conduct research. Those who had (only) lived with a dog or dogs as a child were
2.5 times (current) and 3.6 times (prospective) more likely to conduct research. Those who
had never lived with a dog previously were the most likely to have undertaken research
(4.6 times and 11.1 times, respectively).

Among current owners, this pattern appeared to be mirrored to some extent based on
ownership of the same breed or type of dog, with those current owners who had not previ-
ously owned the same breed or type of dog as their current one being significantly more
likely to have undertaken research. However, this variable was not included simultaneously
in the multivariable analysis with the variable “previous dog ownership” due to issues of
collinearity. Further information can be found in Supplementary Materials, Table S5.
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Whether someone currently or had previously worked with dogs was significantly
associated with whether research was undertaken. Current and potential owners who
had experience of working with dogs (at the time of, or previous to, survey completion)
were less likely to have undertaken research than those who had never worked with dogs.
Current owners who had never worked with dogs were 1.5 times more likely to have
undertaken research than those who worked with dogs at the time of survey completion.

The age of owner was a significant factor, with younger prospective owners being
more likely to undertake research prior to acquiring a dog: just a third of current owners
aged 75 years or older had undertaken any research prior to acquiring their most recent
dog compared to approximately two-thirds of 25–34 (67.2%) and 18–24 year olds (65.6%).
Current owners aged 25–34 years old were 2.3 times more likely to have undertaken
research prior to acquiring their most recent dog, compared to those aged 75 years or older,
and similar patterns were seen among potential owners.

Among current owners, those with formal education qualifications were also sig-
nificantly more likely to have undertaken research prior to acquiring a dog. A third of
those who had no formal qualifications had undertaken research. The odds of under-
taking research increased with increasing levels of formal education, with those with a
postgraduate qualification having 2.3 times greater odds of having undertaken research
(63.3%). These differences were not significant among potential owners when included in
the multivariable analysis. However, the pattern of effect was similar when education was
considered in isolation, with research more likely among people with formal education
(Supplementary Materials, Table S6).

A number of factors related to the dog acquired also appeared important in terms of
whether any pre-acquisition research was undertaken by current owners. Specifically, the
odds of undertaking research were higher when prospective owners went on to acquire their
dog from a breeder, when a dog was a specific breed or a mix of two specific breeds, when
a dog was acquired as a puppy, and when a dog was acquired more recently. If a causal
relationship exists with these variables, the direction of the effect is unclear, nor whether
these associations could be due to the confounding effect of other, unmeasured, variables.
Further information, including univariable results relevant to gender, having children
under 18 living at home, employment status, and whether research was undertaken, can be
found in Supplementary Materials, Tables S7–S10.

Qualitative data offer additional suggestions as to why prospective owners choose to
undertake research prior to acquiring a dog. Some owners commented on how important
it was for them to have looked for information prior to acquiring a dog, and many recom-
mended that all potential owners should “do your research”. For some prospective owners,
searching for information was an important part of deciding whether to acquire a dog:

“Whether I would have the time and resources needed to give a dog a good home.”
(Current owner, survey ID 3136)

Others discussed how they were motivated to undertake research as they had their
potential dogs’ interests in mind. Several commented on how they sought information
to ensure that they could offer a good home and appropriate lifestyle that would ensure
a dog’s wellbeing. Thus, undertaking research appeared important in preparing for the
arrival of a dog:

“Everything I may need to know to look after him/her to the best of my ability. And make
sure she has everything to fit her needs.” (Potential owner, survey ID P3287)

Furthermore, some prospective owners appeared to recognise the value of completing
research in preparation for managing the emotional drivers associated with acquisition:

“Do your homework as your heart takes over when you go looking.” (Current owner,
survey ID 1274)

As identified with quantitative analysis, previous ownership and experiences with
dogs appeared to be an important factor when undertaking research. Those with little
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previous experience, including of a breed or life stage, sometimes commented on this as
being a motivator when choosing to undertake research:

“As she’s our first dog, we did a lot of research into different breeds and their personalities.”
(Current owner, survey ID 1549)

“We haven’t had a puppy between us before [ . . . ] so we had a lot of studying to do
about puppies.” (Current owner, survey ID 1828)

A number of prospective owners who had previously owned dogs described how
they conducted research to update their knowledge prior to looking for their next dog:

“I have previously owned 3 dogs and have researched each one. Over the last month, I’ve
been giving myself a refresher course.” (Potential owner, survey ID 2841)

In contrast, some who had previously owned dogs noted that they only needed to find
information related to specific areas that they were less familiar with, often highlighting
that they thought they knew about other aspects of dog ownership and thus did not need
any more information on these:

“Quite knowledgeable on dogs in general, so was more specific to specific dog and situation
and breed that I’ve never had before.” (Current owner, survey ID 1900)

Sometimes the need to undertake research appeared to be linked to the amount of
time since a prospective owner had last had a dog, with those without recent experience
suggesting that they needed to update their knowledge or find current advice:

“As I had not owned a dog for 20 years.” (Current owner, survey ID 8340)

Some prospective owners noted that, regardless of previous experience of similar
breeds or circumstances, they were always keen to learn more:

“We did have experience of this [rehoming a Greyhound], having rehomed two retired
racers, but the more advice the better!” (Current owner, survey ID 8292)

Despite the value many prospective owners placed on seeking information or advice,
a considerable proportion of prospective owners did not conduct any research prior to
acquiring a dog. In interviews, a number of barriers became apparent. Some suggested
that due to their previous experiences as a dog owner they felt that they did not need any
information or advice. For example, one interviewee described how they did not conduct
any research before acquiring their current dog as they had owned dogs before and felt
they knew everything they needed to:

“I didn’t [do any research] because I’m one of these people that thinks they know every-
thing; do you know what I mean? Because I had had animals and had dogs and done
dog training and dog trials, I had a very high opinion of myself. What, you know dog
temperaments and how to train them and all that kind of thing, so no I didn’t get any
advice whatsoever.” (Current owner, interview ID B1RM1201)

Previous experiences of a chosen breed seemed a particularly important barrier against
undertaking any research:

“We didn’t [do any research] as we’d had that breed before.” (Current owner, survey
ID 2279)

4. Discussion

Undertaking research prior to acquiring a dog is thought to be important for a successful
dog–owner bond and the dog’s future wellbeing [14–17]. Despite this, few studies have inves-
tigated the links between pre-acquisition research, acquisition behaviours, and ownership.
This study used mixed methods to understand factors influencing pre-acquisition research.

This study is in keeping with the findings of previous studies, e.g., [23,24,38] in that
the majority of prospective dog owners undertook some research prior to acquiring a dog,
although we found that this was less common than in these previous studies. Our study
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found that those aspiring to acquire a dog at the time of survey completion were more likely
to have undertaken pre-acquisition research (or planned to complete research) than those
who already owned a dog did prior to acquiring their current dog. These differences might
be due to multiple factors, including recall bias among current owners, recent shifts in
behaviour towards undertaking pre-purchase research, or the source that potential owners
planned to use (a far higher proportion of potential than current owners found out about
our survey through Dogs Trust when enquiring about rehoming a dog—see Supplementary
Materials, Table 1). It is also possible that potential owners who had not yet completed any
research, but planned to, were over-optimistic in their research aspirations.

The factors that influence pre-acquisition research are varied. Among those who did
not undertake research, previous experience with dogs was an important factor: those
with more dog ownership experience were less likely to undertake research, as in previous
studies [2,25]. Those working with dogs at the time of the survey completion were also
less likely to have undertaken any research. Although self-described “experience” appears
important, we do not know what this experience entailed for our respondents. For example,
the number of dogs, length of dog ownership, or extent of dog caring responsibility are
unknown. The relative success of previous dog ownership experiences in terms of dog
wellbeing and strength of human–animal bonds are also unknown [39]. Equally, we do
not know any details about the nature or period of working with dogs, or—for current
owners—whether they had worked with dogs at the time they acquired their most recent
dog. Regardless, qualitative data confirm that perceived views of their own experience
with dogs was an important factor for prospective owners and is worthy of consideration
by those involved in designing resources and interventions to influence decisions related
to dog acquisition.

The age of the owner was an important factor, with younger prospective owners being
more likely to have sought information or advice. This might suggest a greater importance
placed by younger people on research, or that younger people are more easily able to access
resources due to greater internet use and digital literacy [40–42]. Younger age groups will
also likely have less dog ownership experience. Education was also important, with those
current owners who attained the highest level of formal study being the most likely to have
undertaken research. This may be indicative of an awareness of the importance of research
or the ability to access resources. Regardless, these findings highlight that interventions
to increase research and preparation prior to dog acquisition should reach across age and
demographic groups.

Among current owners, the likelihood of conducting research was associated with the
source of their current dog. Those who acquired their dog from breeders were most likely
to have undertaken research, followed by those who acquired from rehoming centres. It is
not clear whether research leads prospective owners to a particular source or whether those
who intend to use a particular source (i.e., a breeder) are more motivated to undertake
research. This may be influenced by the degree of financial investment with different
sources. Those who had acquired their dog from friends, family, or the community may be
more likely to be unplanned or less planned acquisitions, potentially driven by emotions
more than intention [29], and may not allow time for pre-acquisition research. The type of
dog acquired was also a motivator to pre-acquisition research: similar to previous research
by Kuhl et al. [24], those who acquired specific breeds or mixes of two specific breeds
appeared more likely to undertake research than those who acquired a dog of mixed
breeds or unknown type. This may be confounded with source and possibly represents
similar motivations for undertaking research. People tended to be more likely to undertake
research if they went on to acquire a puppy. Although the causality of this relationship is
unknown, qualitative research suggested that life stage was a driver for research amongst
prospective owners. Those who acquired their dog more recently were more likely to
have undertaken research. This might be indicative of increased awareness of the value of
conducting research and greater visibility of, or easier access to, resources. Alternatively,
recall bias may have affected responses from those who acquired their dogs longer ago.
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There are likely other motivators and barriers to pre-acquisition research, and it should
be noted that no questions were asked about why participants did not search for information
or advice. It is possible that those who chose not to undertake research were unaware of
the benefits of research (as suggested by [24]). Equally, prospective owners may have been
restricted by practicalities: they may have acquired a dog within a time frame that did not
allow for preparatory research, for reasons including unplanned acquisitions [29].

This study provides insights into the motivators and barriers to undertaking pre-
acquisition research that may be useful for developing advice related to dog acquisition.
Some experienced owners may be less receptive to messaging as they are more likely to
rely on their existing knowledge and believe further research to be unnecessary. Successful
messaging directed towards those who have previously owned dogs will need to overcome
this barrier, perhaps by focusing on the importance of updating knowledge or targeting
particular gaps in knowledge. Less experienced owners are more likely to undertake
research, so reaching them may involve providing readily available resources in a format
that are accessible to them. Given that almost a fifth of first-time dog owners did not recall
undertaking any research before acquiring their current dog, there is clearly an opportunity
to better understand how to reach more prospective first-time owners. Our research also
demonstrates how demographics may affect the likelihood of undertaking pre-acquisition
research. Providing resources which are relevant to different demographic groups, through
different media channels and styles, may increase accessibility.

4.1. Strengths and Limitations

This is the UK’s largest study of pre-acquisition research among prospective dog
owners that we are aware of and adds to the existing evidence base. The mixed methods
approach allowed the integration of quantitative and qualitative data, enabling a compar-
ison of findings and greater credibility. The collection of free text survey items allowed
for a wide breadth of responses to be documented, whereas semi-structured interviews
yielded deeper insights into pre-acquisition behaviours. Collecting data from both current
and potential owners enabled understandings from retrospective and current perspectives
to be observed. Follow-up surveys will add further insight into this area.

This study has several limitations. The methods involved using a convenience sample,
with a bias towards Dogs Trust supporters. This was particularly prominent among
potential dog owners, of whom a large proportion were invited to participate in the survey
on enquiring to Dogs Trust about adopting a dog. Respondents were self-selecting and
there was a bias towards female respondents. Although this is common in dog-related
surveys [37], the underrepresentation of males and those who prefer to self-identify means
that further research is needed. Caution is needed if attempting to generalise findings
to other populations. All survey responses were self-reported; thus, it is not possible to
validate findings. Current owners completed the survey retrospectively. Although the
majority (62.8%) of current owners had acquired the dog that they completed the survey
about within the 5 years prior to survey completion, there is the potential for recall bias.
Indeed, a small number of owners had acquired their dogs as long as 19 years prior to
survey completion. Certain demographic information was reported at the time of data
collection and may not have been the same as at the point of dog acquisition (e.g., owner
age category or highest level of education). A cautionary note should be applied to the
analysis of data related to potential owners: while these data can be used for hypothesis
generating, further research is warranted.

4.2. Future Work

This study reports primarily on prospective owners who undertook research. Al-
though our analyses reveal interesting insights into the factors which may act as motivators
or barriers to research, we did not ask questions about why people did not undertake
research, either as specific survey items, or in interviews. Inclusion of this insight is worthy
of consideration in future studies. This study has not considered how ownership of another
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dog at the time of acquiring a new dog influences whether research is undertaken. Although
we found that ownership experience is an important barrier to undertaking research, we
do not know if or how ownership of multiple dogs may influence this. We also have
limited understanding of unplanned acquisition and how this relates to pre-acquisition
research. Although we know that many prospective owners undertake research, we cannot
comment on the quality of research nor whether the information or advice received was
correct. Nor do we know how different facets of pre-acquisition research may impact dog
acquisition, future ownership, relinquishment, development of the human–animal bond,
and dog welfare. These are complex areas to consider but future research that attempts to
account for these could be of considerable value. Additional data collection with a wider
demographic reach may allow generalisations across different populations and be of use to
those interested in targeted interventions related to pre-acquisition behaviours.

Data reported here are from a wider study into dog acquisition, which includes more
detailed investigation of pre-acquisition research. A forthcoming publication will focus
on where prospective owners look for information, what information prospective owners
search for, how long prospective owners spend on research, and whether prospective
owners find all the information they want. We have collected additional data from prospec-
tive owners through two follow-up surveys, subsequent to the survey reported here, and
hope that these may offer additional insights as to the nature of the research which those
potential owners planning to undertake research actually did.

5. Conclusions

In conclusion, undertaking research before dog acquisition is important for, and valued
by, many prospective owners. However, we found that almost half of (current) owners
reported undertaking no research prior to acquiring their most recent dog. Those with
previous dog ownership experience are less likely to undertake research than first-time
owners and those who are younger or who have achieved a higher level of education are
more likely to undertake research. Prospective owners who go on to acquire puppies, dogs
of a specific breed, and who source their dog from a breeder are more likely to complete
pre-acquisition research. Our findings may be of interest to organisations involved in
improving pet welfare, especially those who provide advice related to dog acquisition, and
provide insights which could support improved messaging and interventions.

Supplementary Materials: The following supporting information can be downloaded at https://
www.mdpi.com/article/10.3390/ani13061015/s1: File S1: survey questions relevant to pre-acquisition
research; pre-arranged interview schedule; ad hoc interview schedule; participant recruitment; coding of
survey free text responses; participant demographics; dog demographics; factors that influence whether
people undertake research prior to acquiring a dog.
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Simple Summary: Pet dog adopters are influenced by a variety of complex factors some of which are
ethical, emotional, and humanitarian, including wanting companionship for themselves or other pets,
the dog’s breed, age, appearance, temperament, or behavior, or to provide a home for a homeless
dog. However, not all adoptions are successful and managing owner expectations preadoption is
difficult to navigate. Using a self-reporting questionnaire, we found that consideration of a dog’s
personality and behavior had a positive effect on eventual owner satisfaction. Owners who adopted a
dog for companionship were more likely to be satisfied than owners compelled by any other motive.
In addition, less forethought prior to adoption, ideally less than one week, was found to increase
the likelihood of eventual owner satisfaction. We suggest that consideration of these factors prior to
adoption may lead to more successful pet dog adoption outcomes.

Abstract: Personal likes, experience, and deep-rooted interests to satisfy emotional needs such as
companionship, affection, empathy, and security are some of the underlying human motivations for
acquiring a pet companion. In this study, we asked how long the owner took to decide whether to
adopt a dog, who their dog was adopted from, their primary motivation for adoption, a ranking of
characteristics considered during the adoption process, and how satisfied they were with the eventual
outcome. Participants (n = 933) to this Center for Canine Behavior Studies survey completed an
online questionnaire with responses representing 1537 dog/owner pairs. A majority of participants
reported satisfaction with at least one of their adopted dogs. Odds of eventual satisfaction are higher
for participants who spent less than a week considering an adoption or were seeking a pet to provide
companionship and affection. Participants that prioritized personality as an adoption criteria were
more likely to be satisfied with their adopted dogs. A mast majority (91%) of participants reported
they would consider adopting another dog in the future. Selection criteria rankings that participants
indicated they would employ for future adoptions tended to shift away from physical to behavior
characteristics when compared to selection criteria priorities of prior adoptions.

Keywords: dogs; adoption; survey; behavior; expectations

1. Introduction

In the United States, most people acquire pet dogs from various distribution channels
including commercial and backyard breeders, pet stores, rescues, and shelters where dogs
may be selected in person or online [1,2]. Whatever the source, when making decisions
adopters are influenced by a variety of complex factors some of which are ethical, emotional,
and humanitarian, including wanting companionship for themselves or other pets, the
dog’s breed, age, appearance, temperament, or behavior, or to provide a home for a
homeless dog [1,3]. Other motivations for acquiring dogs satisfy more functional needs
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such as wanting an exercise and adventure partner, enhanced social interactions with other
people, needing protection, or seeking an assistance or therapy dog [4]. If the qualities a
prospective owner is looking for, such as a particular temperament, are not met the failure
of expectations can affect adopted dogs’ later welfare and even survival [5]. Veterinarians in
private practice deal with clients closely, answering questions, discussing training methods,
and helping with problems and difficulties before or after they arise [6]. Kidd et al. [6]
found that owners of adopted dogs who avail themselves of veterinary advice are less
likely to relinquish their adopted charge. In another study, Kidd et al. [7] found that greater
adoption success was attained with owners who had previously owned pets, that men
rejected a significantly higher percentage of pets than women, parents rejected more pets
than non-parents, and that specific expectations differed considerably between men and
women, parents and nonparents, and retainers and rejecters of adopted pets.

Dogs acquired from breeders or pet shops are generally chosen because the new
owner wants a particular breed, though other factors, such as appearance, age, size, and
temperament or behavior, also factor into the decision [8]. Humanitarian motivation
features strongly in the adoption of rescue dogs. Rescue dogs are dogs of any breed or age
that have been abandoned or relinquished and placed in a temporary boarding system
(“shelter”). These dogs may have been found as strays or simply been surrendered by
their previous human caretakers for a plethora of reasons. Rescue dogs can be successfully
adopted from shelters, though some are subsequently brought back to the shelter if the
new owner is disappointed or dissatisfied [9–11].

Not all adoptions are successful and managing owner expectations preadoption is
difficult to navigate. If owner expectations are high and skewed based on limited knowl-
edge, they may be difficult to achieve and therefore returns are more likely [12]. Well
respected scientists have attempted to understand this phenomenon and investigate under-
lying motivating factors influencing long term success in pet dog adoptions. For example,
personality—both dog and human—alone cannot determine successful outcome of adop-
tions [13]. Ensuring compatibility with all household members prior to adoption was
looked at and was found to improve rehoming success rates [14], as was providing training
post adoption [15]. In assessing the personality of 88 dogs and their owners from Oklahoma,
Curb et al. [16] found four correlations between owner satisfaction scores and dog–owner
personality match; these were (1) the tendency to share possessions, (2) love of running
outside, (3) likeliness of being destructive, and (4) ability to have a good relationship with
others. The authors suggest that prospective dog owners may want to consider adopting
dogs that match their personality on these characteristics. In a similar Danish study of
421 dog-owner pairs, it was found that owner characteristics appeared to influence the
dog-owner relationship more than dog personality traits [17]. The results of these two
latter studies, while informational, require that owners assess their own personality and
match it to the prospective adoptee dog to increase the odds of eventual owner satisfaction.
Neither study found dogs’ physical appearance, breed, signalment, personality/behavior,
or trainability to be a helpful predictor of owner satisfaction, though the study by Curb
et al. [16] alluded to compatibility with other pets, destructiveness, and a love of exercise
as potentially helpful factors to consider when adopting a dog. Dog personality/behavior
was loosely represented by destructiveness (presumably the lack thereof) and the love of
exercise in the latter study. In another study of owned dogs, van Herwijnen at al. [18]
found that increasing levels of aggressive behaviour significantly lowered the chance of
owners being very satisfied with their dog. This study also found that disobedience was
associated inversely with ownership satisfaction to a similar degree, possibly because
unwanted behaviour by the dog, including aggression, was found to coincide with high
perceived costs, including re-training expenses.

Discerning baseline behavior of shelter dogs is difficult as depending on the individual
dog and their learned history, these may be suppressed while living in the shelter system
and only presenting post adoption when living in a new home environment. In many
cases post adoption may be too late [19]. A one-year cohort study including 14 centers
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conducted in the United Kingdom found 14% of adopted dogs were returned to shelters
within six months of adoption [20]. Other studies found return periods as short as hours
to days [21]. Whether an adopter returns a dog to a shelter has been shown to depend
on the severity of the behaviors presented as well as the training provided post adoption.
Untreated behaviors have been shown to harm human pet dog relations and, in some cases,
quickly. This is likely due to an underestimated commitment of time, money and emotional
investment required without guarantees [20,22].

To understand consumer interests and improve matching efforts when adopting dogs,
the Center for Canine Behavior Studies, Inc 501(c)(3) (CCBS) members and general public
were asked to provide feedback by an online qualitative survey. In this study, involving
933 participants, we examined what factors consumers prioritized when acquiring a pet
dog and their subsequent level of satisfaction with the owner/dog relationship, while
other studies have been conducted to examine factors influencing potential adopters’
preferences [23–25], none were designed to examine the result of selection criteria on the
eventual outcome success of the adoption process. Correlation of selection factors on the
eventual outcome was the purpose of the present study.

2. Materials and Methods

2.1. Data Collection

The questionnaire for this study was developed and hosted on Typeform, an online sur-
vey service platform. A link to the public questionnaire was posted on social media platforms
(Twitter, Instagram, and Facebook) and distributed to CCBS members via email. Data collec-
tion spanned one year starting from 13 February 2020. Participants were willing dog owners
who voluntarily completed the online questionnaire. All data in this study was self-reported
by participants (e.g., primary motivation is owner self-reported primary motivation).

Logically, the distributed questionnaire could be considered in three parts: (1) demo-
graphic information about the owner, (2) information about a single dog that was adopted
(i.e., taken into a relationship by choice), and (3) information about future dog adoption.
Participants with more than one dog were prompted to fill out the second part of the ques-
tionnaire for each of their dogs. The owner demographics component of the questionnaire
was used to gather the age and gender of the owner. The individual dog component of the
questionnaire was used to gather the length of time spent thinking about an adoption (choices:
less than one week, one week to six months, greater than six months to less than six years, or
greater than six years), the owner’s primary motivation for the adoption (choices: compan-
ionship/affection, social interaction, exercise/adventure partner, protection, someone else in
the house wanted a dog, or companion for another pet), the adoption source (choices: breeder,
online pet shop, local pet shop, shelter/rescue, family member/friend, found, or another
country/island), the ranking of characteristics considered for the adoption, if the adopted
dog was currently living with the owner, and whether the owner’s expectations for that dog
had been met (choices: yes, partially, or no). The characteristics that owners were asked
to rank were: age, appearance, breed, compatibility with other pets, personality, size, and
trainability. Two additional questions were presented to owners when they indicated they
were not living with the adopted dog: how long the owner had lived with the dog (choices:
less than one week, one week to six months, greater than six months to less than six years, or
greater than six years) and the living situation of the dog (choices: rehomed, surrendered,
euthanized, lost, or passed). The future adoption component of the questionnaire was used
to gather whether the owner would consider adopting a dog again in the future and, if so,
their revised ranking of characteristics for a future adoption. The characteristics presented to
users for ranking were identical to the characteristics from the previous component.

Email addresses provided by users were recorded as randomly generated MD5 check-
sums (i.e., 128-bit hashes) to avoid retaining any personally identifying information. Re-
sponses across the three parts of the questionnaire were linked using these hashes. As a
result, participants remained anonymous to all personnel involved and no ethical approval
was required for undertaking this study.
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An annotated copy of the questionnaire used for study is available in Appendix A.

2.2. Data Preprocessing

The study data set was tidied using the R programming language (version 4.2.0) pro-
vided by the R Foundation for Statistical Computing [26] and packages from the tidyverse
library [27], namely the dplyr [28], tidyr [29], forcats [30], and purrr [31] packages.
Repeat responses were those that had non-unique owner/dog pairs. Of the repeat re-
sponses, only the most recent response was retained for the study. For each submitted
questionnaire the ranked list of characteristics was exploded such that each characteristic
was given its own column and assigned a value corresponding to its position in the list
(i.e., the first ranked characteristic was assigned a value of 1 and the last ranked char-
acteristic was assigned a value of 7). The local pet store and online pet store responses
categories were collapsed down to a single local/online pet store category to minimize
unnecessary complexity.

2.3. Inclusion Criteria

Only responses from adults, defined as participants with a reported age of 18 years
or older, were retained for analysis. Complete responses were those that included data
considered necessary to build relevant statistical models: owner demographics information,
the length of time spent thinking about an adoption, the owner’s primary motivation for
the adoption, the adoption source, and the ranking of characteristics considered for the
adoption. Incomplete responses were excluded from the study sample.

2.4. Descriptive Analysis

The study data set was exported from Typeform as a comma-separated values (CSV)
file. All analyses were performed using the R programming language (version 4.2.0)
provided by the R Foundation for Statistical Computing [26]. Descriptive statistics were
calculated. Ranges were provided for all medians. Nonreduced proportions were provided
for all percentages for clarity. Graphics were created using methods provided by the
ggplot2 package [32].

2.5. Analytical Modeling

The significance level was set to α ≤ 0.05 for all regression models in this manuscript.
Corrections for multiple testing were performed using the Benjamini and Hochberg adjust-
ment [33].

2.5.1. Change in Rankings

Mann–Whitney tests were performed using methods from the stats package [26] to
evaluate the difference between past and future adoption characteristic rankings. The null
hypothesis was that there was no difference.

2.5.2. Impact of Adoption Criteria

A hierarchy of binary logistic regression models was built to assess the impact of
factors influencing adoption on adoption satisfaction. An owner was considered satisfied
with an adoption if they had indicated that the dog had fully met their expectations. A null
model (i.e., intercept only) was built to serve as a frame-of-reference. The first, second, and
third steps of the hierarchy added terms to account for background variables, adoption
source, and primary adoption motivation, respectively. Background variables consisted of
the owner’s age, gender, and time spent thinking about the adoption. Each model resulting
from this process was compared with its preceding model.

Due to the compositional nature of ranked data (i.e., the constant-sum constraint across
a complete set of rankings), models were limited to the inclusion of a single characteristic
rank term. To evaluate all characteristics, the fourth and final step of the hierarchy was
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broken into seven parallel models; each model added a single characteristic rank term to
the model from the third step of the hierarchy.

Binary logistic regression models were built using the generalized linear model (GLM)
fitter provided by the stats package [26]. Two-way contingency tables were constructed
for categorical predictors to verify a minimum of ten responses for the least frequent
outcome (i.e., the “rule of ten”) [34]. Odds ratios (ORs) were calculated as a measure of
effect size. Confidence intervals were calculated using the bootstrapped samples with
replacement (N = 10,000) using methods provided by the rsample package [35]. Multi-
collinearity was assessed by variance inflation factor (VIF) using methods provided by the
car package [36]. Overall evaluation was performed for each model via likelihood ratio
test. Fit of the models against actual outcomes was assessed using the Hosmer–Lemeshow
goodness-of-fit test (H–L) [37] implemented by the performance package [38]. Pseudo-R2s
were calculated using methods proposed by Nagelkerke [39] and implemented by the
performance package [38] to provide an additional measure of goodness-of-fit.

3. Results

3.1. Demographics

A total of 1595 responses were provided by 971 participating dog owners. Four percent
(n = 58/1595) of the responses were dropped due to their failure to meet the inclusion
criteria. The resulting sample study consisted of complete responses for 1537 owner/dog
pairs across 933 participants.

Ninety-two percent (n = 859/933) of the participating dog owners were female; the
remainder (n = 74/933) were male. Participants averaged an age of 51 years old (range:
18 to 85 years old). Female participants averaged 52 years old (range: 18 to 85 years old)
while male participants averaged 58 years old (range: 20 to 75 years old). The median
number of dogs per household was one (range: 1 to 10 dogs per household). More than half
(n = 495/933) of the participants represented single dog households. Ninety-one percent
(n = 851/933) of owners indicated that they would consider another dog adoption in the
future, seven percent (n = 61/933) indicated that they would not consider dog adoption
again in the future, and two percent (n = 21/933) elected not to provide a response.

Eighty-eight percent (n = 1347/1537) of the dogs lived with their participating owner.
Of the minority subset of dogs that were not living with the participating owner, 75%
(n = 142/190) had passed away, 18% (n = 34/190) were euthanized, four percent (n = 7/190)
were not living with their owner for reasons other than those asked on the questionnaire,
three percent (n = 5/190) had been rehomed, less than one percent (n = 1/190) had been
lost, and less than one percent (n = 1/190) had been surrendered. Seventy-eight percent
(n = 149/190) of the dogs not living with their participating owner had lived with their
owner for more than six years, 19% (n = 36/190) for greater than six months but less than
six years, two percent (n = 4/190) for one week to six months, and less than one percent
(n = 1/190) for less than one week.

3.2. Time Spent Thinking

Forty-nine percent (n = 752/1537) of the dogs were acquired with one week to six
months of forethought, 34% (n = 528/1537) with between six months and six years of
forethought, 13% (n = 196/1537) with less than one week of forethought, and four percent
(n = 61/1537) with greater than six years of forethought.

3.3. Adoption Source

Fifty-five percent (n = 847/1537) of the dogs were adopted from a rescue/shelter, 31%
(n = 480/1537) from a breeder, eight percent (n = 130/1537) from friends or family members,
four percent (n = 68/1537) from local or online pet shops, three percent (n = 51/1537)
were found, and less than one percent (n = 12/1537) were adopted from a foreign country.
Owners had an average age of 51 (range: 18 to 85 years old) for rescue/shelter adoptions,
56 (range: 19 to 84 years old) for breeder adoptions, 51 (range: 20 to 75 years old) for
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adoptions from friends or family members, 48 (range: 20 to 73 years old) for adoptions
from a local or online pet shop, 49 (range: 22 to 74 years old) for owners of dogs that were
found, and 53 (range: 36 to 65 years old) for adoptions from foreign countries.

3.4. Primary Motivation for Adoption

Fifty-five percent (n = 846/1537) of the dogs were acquired for companionship and
affection, 15% (n = 224/1537) as a companion for another pet in the household, 12%
(n = 187/1537) for reasons other than those explicitly asked for on the questionnaire, seven
percent (n = 100/1537) for working or sporting, five percent (n = 77/1537) as an exercise
and adventure partner, five percent (n = 70/1537) due to other members of the family
wanting a dog, one percent (n = 21/1537) for social interaction, and less than one percent
(n = 12/1537) were adopted for protection.

3.5. Characteristic Ranks

All characteristics, for both past and future adoptions, received rank positions that
ranged from 1.00 to 7.00 (i.e., all characteristics had at least one response per minimum and
maximum rank positions). Full distributions of ranks for each characteristic are displayed
in Figure 1.

Figure 1. Jitter plot of characteristic rank positions for past and future adoptions. Box plots are
overlaid to indicate quartiles and mean.

Characteristic rank means for past and future adoptions along with the difference
between past and future rank means by characteristic are provided in Table 1. The change
in rank position for each characteristic except for size was statistically significant.

Table 1. Average characteristic rank positions for past and future adoptions. A lower rank position
indicates a higher priority characteristic.

Characteristic
Average Rank Position (x̄)

Δx̄ p
Past Adoptions Future Adoptions

Age 4.31 4.59 0.28 <0.001
Appearance 4.54 5.47 0.93 <0.001
Breed 3.63 4.38 0.75 <0.001
Compatibility 4.49 3.33 −1.16 <0.001
Personality 2.5 2.16 −0.34 <0.001
Size 4.28 4.3 0.02 0.787
Trainability 4.65 4.01 -0.64 <0.001
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3.6. Owner Satisfaction

Eighty-three percent (n = 1282/1537) of the adopted dogs fully met their owner’s
expectations, 16% (n = 248/1537) partially met their owner’s expectations, and less than
one percent (n = 7/1537) failed to meet their owner’s expectations. Ninety percent (n =
843/933) of owners indicated satisfaction with at least one dog and 76% (n = 707/933) of
owners indicated satisfaction with all their reported dogs. Ninety percent (n = 777/859) of
females and 89% (n = 66/74) of males indicated satisfaction with at least one dog. Seventy-
six percent (n = 649/859) of females and 78% (n = 58/74) of males indicated satisfaction
with all their reported dogs.

Ninety-one percent (n = 851/933) of participating owners indicated they would con-
sider another dog in the future. Ninety-one percent (n = 644/707) of owners who were
satisfied with all their dogs indicated they would consider another dog in the future; three
percent (n = 44/707) indicated they would not. Ninety-six percent (n = 131/136) of own-
ers that indicated satisfaction with some, but not all, of their dogs indicated they would
consider another dog in the future; three percent (n = 4/136) indicated they would not.
Eighty-four percent (n = 76/90) of owners who were not satisfied with any of their dogs
indicated they would consider another dog in the future; 14% (n = 13/90) indicated they
would not.

Owners indicated that their expectations had been met for 100% (n = 1/1) of the
dogs that had been lost, 94% (n = 32/34) of the dogs that had been euthanized, 86%
(n = 6/7) of the dogs not living with their owner for reasons other than those asked on the
questionnaire, 83% (n = 118/142) of the dogs that had died, 20% (n = 1/5) of the dogs that
had been rehomed, and none (n = 0/1) of the dogs that had been surrendered.

3.7. Impact of Adoption Criteria on Owner Satisfaction
3.7.1. Additional Preprocessing

Two primary motivation categories (protection and social interaction) and two adop-
tion source categories (found and imported from a foreign country or island) were dropped
from all models due to violations of the “rule of ten” [34].

3.7.2. Models Accounting for Characteristic Ranks

According to the model fit to the data using personality rank in addition to primary
motivation, adoption source, background variables, and intercept, a one-unit deprioriti-
zation in rank for personality (i.e., a move from 1st place to 2nd place) resulted in 0.86
(95% CI: 0.79–0.94; p = 0.001) the odds of indicating satisfaction with an adoption. Owners
who indicated primary motivations of an exercise partner (OR: 0.45; 95% CI: 0.25–0.82;
p = 0.014), requests from another family member (OR: 0.29; 95% CI: 0.16–0.53; p < 0.001),
for working/sporting (OR: 0.47; 95% CI: 0.26–0.87; p = 0.022), or some unspecified reason
(OR: 0.40; 95% CI: 0.26–0.62; p < 0.001) had decreased odds of indicating satisfaction with
an adoption compared to those who indicated companionship as their primary motivation.
In addition, owners with greater than six years of forethought (OR: 0.25; 95% CI: 0.13–0.56;
p = 0.001) or greater than six months but less than six years of forethought (OR: 0.51; 95%
CI: 0.31–0.84; p = 0.023) had decreased odds of indicating satisfaction with an adoption
compared to those with less than one week of forethought. No other independent variable
was found to have a significant correlation with the outcome due to either exceeding the
study significance level or confidence interval disqualification.

No other model accounting for characteristic rank was found to provide a better fit to
the data than the model accounting for primary motivation. A hierarchical overview of the
models used in this study is provided in Table 2.

125



Animals 2022, 13, 2264

Table 2. Hierarchical regression analysis of adoption criteria on owner satisfaction.

Predictor
Logistic Regression Coefficient (β)

Model 1 Model 2 Model 3 Model 4a Model 4b Model 4c Model 4d Model 4e Model 4f Model 4g

Step 1. Background
Owner is male 0.01 0.19 0.18 0.18 0.20 0.18 0.17 0.23 0.17 −0.18
Owner age (in years) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Forethought (ref: <1 week)

1 week to 6 months −0.19 −0.27 −0.47 −0.46 −0.49 −0.46 −0.47 −0.49 −0.47 −0.47
>6 months to 6 years −0.12 −0.32 −0.59 * −0.59 * −0.63 * −0.59 * −0.60 * −0.67 * −0.60 * −0.59 *
>6 years −0.75 −1.00 * −1.35 ** −1.34 ** −1.38 ** −1.34 ** −1.38 ** −1.38 ** −1.37 ** −1.34 **

Step 2. Adoption Source (ref: pet store)
Breeder 0.42 0.42 0.41 0.37 0.45 0.42 0.46 0.44 0.42
Family/friend −0.37 −0.32 −0.32 −0.35 −0.32 −0.30 −0.31 −0.31 −0.32
Shelter/rescue −0.25 −0.33 −0.33 −0.37 −0.34 −0.31 −0.40 −0.33 −0.33

Step 3. Motivation (ref: companionship)
Companion for another pet −0.51 * −0.52 * −0.55 * −0.52 * −0.44 −0.44 −0.51 * −0.51 *
Exercise −0.82 * −0.82 * −0.85 ** −0.82 * −0.82 * −0.80 * −0.81 * −0.81 *
Requested by Family −1.27 *** −1.27 *** −1.28 *** −1.28 *** −1.26 *** −1.25 *** −1.28 *** −1.27 ***
Working/sporting −0.74 * −0.74 * −0.79 * −0.74 * −0.73 * −0.75 * −0.72 * −0.74 *
Other −0.90 *** −0.90 *** −0.94 *** −0.91 *** −0.85 *** −0.91 *** −0.89 *** −0.90 ***

Step 4. Characteristics Rankings
a. Age 0.02
b. Appearance 0.07
c. Breed 0.02
d. Compatability 0.03
e. Personality −0.15 **
f. Size −0.02
g. Trainability 0.00

Metric

Δ d f 5 3 5 1 1 1 1 1 1 1
L2 (χ2) 4.81 17.14 *** 35.42 *** 0.21 3.18 0.20 0.87 12.08 *** 0.38 0.01
R2

nk 0.01 0.02 0.06 0.06 0.07 0.06 0.06 0.08 0.06 0.06
H–L (χ2) 0.01 0.02 0.06 0.06 0.07 0.06 0.06 0.08 0.06 0.06

* = p ≤ 0.05; ** = p ≤ 0.01; *** = p ≤ 0.001.

4. Discussion

Over half of the dogs in this study were acquired from a shelter. Participants who
acquired a dog from a rescue or shelter had an average age of 51 years, which is interesting
since other studies exploring social and ethical methods of acquisition found a high percent-
age of adopters in the millennial age group [8,40]. A study that employed probability-based
panel to generate a nationally representative sample of adults in the United States yielded
a similar average participant age of 48 years (range: 18 to 94 years old) [41]. The majority
of dog owners (92%) responding to the survey were female, which is very typical of these
types of surveys [42–45].

A high percentage (83%) of participants were fully satisfied with their choice of dog
with less than one percent being dissatisfied. A possible reason for this favorable outcome
may have been population bias; participants in this study were a group of dedicated dog
owners who chose to engage in our online platform in their spare time. Additionally,
we cannot rule out the possibility that dog owners may be less inclined to share their
adoption experiences when none of their adopted dogs have met their expectations. An
even higher percentage of owners (95%) whose dogs had been euthanized indicated that
their expectations had been met. One likely explanation for this slightly different finding
is that these dogs were euthanized for medical reasons. Logically, owner satisfaction was
much lower for dogs that had been rehomed or surrendered (20% and 0%, respectively).

Various selection criteria that we presented as possibly relevant to prospective dog
owners, the dog’s personality was the only one found to have a significant positive effect
on eventual owner satisfaction. This is surprising since determining personality is not easy
even for pet professionals [46] and, in addition, shelters and rescues are typically loud and
visually over-stimulating for dogs making selection based on a dog’s personality even more
difficult [47]. A dog in this situation will likely be over-exuberant or displaying fearful
behavior [48]. None of the other selection criteria we suggested, including age, appearance,
breed, compatibility with other pets, size, or trainability, was found to have a significant
effect on eventual owner satisfaction. Neither did we find breed to be an adoption criterion
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that led to greater or less eventual owner satisfaction. This is in distinction from the results
of a study by Posage et al. [49] who found that certain breeds, including toys and terriers,
were more successfully adopted.

Although Garrison and Weiss [50] found that no particular adoption criterion drove
the dog adoption process, we found the dog’s personality was, on average, the most
highly prioritized factor in adoption. As far as future adoptions were concerned, our
participants were more likely to prioritize behavioral elements such as the dog’s personality,
compatibility with other pets, and trainability. Conversely, participants were more likely
to deprioritize the ranking of physical attributes such as age, appearance, and breed for
future adoptions.

Compared to owners who adopted dogs primarily for companionship, those who
selected their dog as an exercise partner, at the request of another family member, for work-
ing/sporting purposes, or some unspecified reason were less likely to indicate eventual
satisfaction with their adoption.

Owners with six or more months forethought had decreased odds of satisfaction with
an adoption than those with less than one week of forethought. In other words, a lengthy
thought process about desired adoption criteria has a detrimental effect on eventual owner
satisfaction, possibly because such owners have fastidious requirements for their future
charge. On the other hand, owners who already know what they are looking for in a dog
to be adopted would be expected to make a more rapid decision and to fare much better
because of their definitive and clear-cut selection criteria. It is also possible that youthful and
therefore behaviorally malleable dogs were the ones adopted more quickly and integrated
more successfully. In support of this contention, Normando et al. [51] found that “young
age” was the most important factor leading to quick pet dog adoption. Another possible
explanation is that older dogs, a known and relatively immutable commodity, were more
rapidly and successfully adopted. Unfortunately, we did not collect data regarding dog age
at the time of adoption in this study; therefore, we are unable to formally verify the age
group of dogs at the time of adoption as an explanation for the success of rapid adoptions.

The results of this study indicate that potential adopters should seriously consider
the personality and behavior of a dog rather than breed and size. Shelters would be well
advised to take this to heart and advise potential adopters accordingly.

5. Conclusions

While our primary interest was to identify key characteristics that adopters use to
select dogs and how satisfied they were with the result of their selection, we found the dog’s
personality/behavior as the only characteristic with a positive effect on eventual owner
satisfaction. Less forethought, ideally less than one week, was found to have a positive
effect on eventual owner satisfaction. Adopting a dog for companionship and affection was
more likely to lead to eventual owner satisfaction than any other motive. In our study, the
greatest degree of owner satisfaction was assessed in dogs that were eventually euthanized,
possibly because euthanasia was performed at the end of the dog’s life and/or for medical
reasons. In comparison to the selection criteria priorities of prior adoptions, the selection
criteria rankings that participants had indicated they would employ for future adoptions
tended to shift away from physical to behavior characteristics.
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Appendix A

This section of the appendix contains annotated questionnaire components that respon-
dents completed to participate in the study. An asterisk was used to indicate that a response
to the question is required for submission. Angle brackets were used to indicate text that
the survey platform would substitute with data from a previous entry. Text that appears
in square brackets are annotations meant to clarify survey platform constraints/logic that
were employed.

Appendix A.1

Owners were asked to complete the following questions once.

1. What is your email? * [email]
2. What is your postal code (zip code)? [string]
3. What is your gender? [choose 1]

(a) Female
(b) Male

4. What is your age? [integer]

Appendix A.2

Owners were asked to complete the following questions once per dog. Questions 1
through 15 were presented each iteration. Questions 16 through 23 were presented only
when the owner indicated they had no remaining dogs to complete the questionnaire for.

1. What is the name of the dog you would like to submit a response for? * [string]
2. How long were you thinking about adding a new dog to the family before you brought

<dog> home? * [choose 1]

(a) Less than 1 week
(b) 1 week–6 months
(c) 6+ months–6 years
(d) 6+ years

3. What was your primary motivation for getting <dog>? * [choose 1]

(a) Companionship and affection
(b) Social interaction
(c) Exercise, adventure partner
(d) Protection
(e) Working or sporting
(f) Someone else in the home wanted a dog (e.g., kids, spouse)
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(g) Companion for another dog or pet

4. Where did you acquire <dog> from? * [choose 1]

(a) Breeder
(b) Online
(c) Local pet shop
(d) Shelter/Rescue
(e) Family member or friend
(f) Found roaming
(g) Another country or island

5. Please select the characteristic you found most important when choosing <dog>? *
[choose 1]

(a) Appearance
(b) Breed
(c) Size
(d) Age
(e) Individual personality/behavior
(f) Trainability
(g) Compatibility with other pets in the home

6. What is the next most important characteristic? * [choose 1]

(a) Appearance
(b) Breed
(c) Size
(d) Age
(e) Individual personality/behavior
(f) Trainability
(g) Compatibility with other pets in the home

7. What is the next most important characteristic? * [choose 1]

(a) Appearance
(b) Breed
(c) Size
(d) Age
(e) Individual personality/behavior
(f) Trainability
(g) Compatibility with other pets in the home

8. What is the next most important characteristic? * [choose 1]

(a) Appearance
(b) Breed
(c) Size
(d) Age
(e) Individual personality/behavior
(f) Trainability
(g) Compatibility with other pets in the home

9. What is the next most important characteristic? * [choose 1]

(a) Appearance
(b) Breed
(c) Size
(d) Age
(e) Individual personality/behavior
(f) Trainability
(g) Compatibility with other pets in the home

10. What is the next most important characteristic? * [choose 1]
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(a) Appearance
(b) Breed
(c) Size
(d) Age
(e) Individual personality/behavior
(f) Trainability
(g) Compatibility with other pets in the home

11. Were your primary relationship expectations met? * [choose 1]

(a) Yes
(b) Partially, I grew to love the dog over time
(c) Partially, I accepted the dog and made it work
(d) No, the dog was not a good match

12. Do you still live with <dog>? * [choose 1]

(a) Yes [skip to 15]
(b) No

13. How long did you and <dog> live together? * [choose 1]

(a) Less than 1 week
(b) 1 week–6 months
(c) 6+ months–6 years
(d) 6+ years

14. Where is <dog> now? * [choose 1]

(a) Rehomed
(b) Surrendered to shelter/rescue
(c) Euthanized
(d) Ran away/got lost
(e) Passed

15. Would you like to enter information for another dog you own(ed)? [choose 1]

(a) Yes [submit and restart at 1]
(b) No

16. Would you ever consider bringing another dog into your life? * [choose 1]

(a) Yes
(b) No [submit and exit]

17. Which characteristic would you find most important when considering another dog
to bring into your life? [choose 1]

(a) Appearance
(b) Breed
(c) Size
(d) Age
(e) Individual personality/behavior
(f) Trainability
(g) Compatibility with other pets in the home

18. What is the next most important characteristic? * [choose 1]

(a) Appearance
(b) Breed
(c) Size
(d) Age
(e) Individual personality/behavior
(f) Trainability
(g) Compatibility with other pets in the home

19. What is the next most important characteristic? * [choose 1]
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(a) Appearance
(b) Breed
(c) Size
(d) Age
(e) Individual personality/behavior
(f) Trainability
(g) Compatibility with other pets in the home

20. What is the next most important characteristic? * [choose 1]

(a) Appearance
(b) Breed
(c) Size
(d) Age
(e) Individual personality/behavior
(f) Trainability
(g) Compatibility with other pets in the home

21. What is the next most important characteristic? * [choose 1]

(a) Appearance
(b) Breed
(c) Size
(d) Age
(e) Individual personality/behavior
(f) Trainability
(g) Compatibility with other pets in the home

22. What is the next most important characteristic? * [choose 1]

(a) Appearance
(b) Breed
(c) Size
(d) Age
(e) Individual personality/behavior
(f) Trainability
(g) Compatibility with other pets in the home

23. If you were to bring another dog into your life, where are you likely to get that dog? *
[choose 1]

(a) Breeder
(b) Online
(c) Local pet shop
(d) Shelter/Rescue
(e) Family member or friend
(f) Roaming
(g) Another country or island
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Simple Summary: Globally, over half of the human population has at least one companion animal,
with the domestic dog (Canis lupus familiaris) standing out above other species. While this bond
has mutual benefits, research shows that it can break due to canine behavioral disorders, leading to
consequences including abandonment and/or euthanasia. The wear and tear implied by the physical,
psychological and emotional demands when facing the care of a sick animal can lead to a continuous
and prolonged level of stress, which in human medicine is referred to as caregiver burnout syndrome.
Parallels can be drawn with dog owners handling animals with behavioral disorders, which makes
it necessary to have a validated measurement instrument for this problem. The exhaustion of the
caregiver of dependent people is evaluated through the Zarit Scale. The present study, through
the Delphi method technique, modified and validated this scale to measure this overload in people
with dogs with behavioral disorders. Three levels of overload were obtained (Low, Medium-Low
and Medium-High Overload). Having an instrument that allows assessing the level of exhaustion
of caregivers of dogs with behavior problems will provide information to help these people, and
consequently their dogs, avoid the negative consequences of bond degradation.

Abstract: Currently, domestic dogs (Canis lupus familiaris) are the most common species among
companion animals. The close bond that can grow between owners and their dogs could be worn out
and finally broken due to various causes. One main cause is canine behavioral problems, leading
to dogs being abandoned or euthanized due to the costs faced by the owner when caring for the
animal. Tools have been developed to evaluate the mental and emotional cost of caring for humans,
but there is currently no validated tool for evaluating this particular problem. The objective of this
study was to develop a questionnaire to evaluate caregiver burnout syndrome for owners of dogs
with behavioral disorders. The methodology used consisted of drafting the tool, peer validation
using the Delphi methodology and internal validation via Cronbach’s alpha. Non-linear snowball
sampling was used (n = 156 participants). A questionnaire with 35 questions was obtained which
referred to various aspects of caregivers’ lives. Regarding the description of the sample used, 50%
had Low Burnout, 41% had Medium-Low Burnout and 9% had Medium-High Burnout. Furthermore,
regarding the internal validation of the questionnaire, the general Cronbach’s alpha coefficient was
α = 0.9468. We can thus conclude that the questionnaire is valid for measuring caregiver burnout
syndrome in owners of dogs with behavioral disorders.

Keywords: caregiver burnout; behavioral disorders; human–animal bond; instrument validation;
psychometric scales
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1. Introduction

Worldwide, over half the human population has at least one animal companion in
their care [1]. Latin America is a world leader in pet owner percentages, with people mainly
preferring the domestic dog (Canis lupus familiaris) as a companion [1]. For example, in
Chile, 52% of homes have a dog as a companion animal [2]. It is conjectured that the canine–
human bond is stronger than that with other animals, due to the years of interaction, which
due to various motives (competition, cooperation, co-evolution) have generated a high
level of codependence, attachment and ease of interspecies communication, to the point
that they have established a niche in our society like no other [3–5]. It should be mentioned
that, within the definitions of a bond, there is the kind that is indicated as an affectionate
and enduring interaction with a unique individual, non-interchangeable with another and
established according to four principles: security, intimacy, affinity and constancy [5]. In
turn, a companion animal, according to the concept defined in the study by [4], is one
that is “under human control, linked to a home, sharing intimacy and proximity with its
caregivers and receiving affection, care and attention, guaranteeing its health”, i.e., one that
becomes part of a family [4]. Studies indicated that animal caregivers perform emotional
and financial efforts to enrich the human–animal bond, driven by the various benefits it
provides: physiologically, psychologically, socially and therapeutically [4,6,7].

In spite of these points, research has shown that the human–dog link can be broken
due to behavioral disorders in the latter party, which can lead to negative consequences
for dogs, such as abandonment or even euthanasia [6,8–13]. A behavior disorder is a
behavior pattern that is dangerous or annoying for humans, creating a communication
dysfunction between both species and compromising their mutual well-being [13]. Authors
including [11], among others, describe how some of the reasons for dogs being abandoned
in shelters include behaviors considered dangerous or annoying including aggression and
biting, although they can also include separation anxiety as a frequent cause [9,11]. Studies
in the USA and UK show that over 80% of companion animal owners have identified some
type of behavioral alteration in them, with aggressiveness standing out [8]. This suggests
the importance of investigating the topic to avoid animal abandonment and euthanasia.
Behavioral disorders, as well as diseases in animals, also carry physical, psychological
and emotional demands on their caregivers [6,7,14,15], due to the burnout involved with
informal care. Informal care is when people provide altruistic free care and attention to
dependent individuals, motivated by ties of affection [16,17]. The consequence is caregiver
burnout syndrome; continuous, prolonged stress caused by care for a dependent individual,
causing physical, psychological and emotional exhaustion along with a rupture in the bond
between the two parties [6,16–19]. It is important to consider that the concept mentioned
above differs from compassion fatigue, which is understood as the ability of caregivers
of other living beings such as non-human animals to notice the pain of the individual
they care for [20]. The latter is very common in animal shelter staff, as a result of the link
between the keepers and the animals that are housed in this type of facility. These animals
frequently arrive in poor physical condition, have been subjected to previous mistreatment
or finally, as a result of various reasons, they must be euthanized, which emotionally ends
the people who live with them daily [21].

It should be mentioned that a review of studies on caregiver burnout syndrome in
human–animal relations has produced studies by [6,14,15], which principally refer to cases
of animals with chronic illnesses rather than any particular behavioral disorders, thus
leaving room for interest in developing this topic [6,14,15]. Thus, considering that a dog
with behavioral disorders and a person with caregiver burnout syndrome can lead to
broken bonds and severe negative consequences, mainly for the animal, this study aimed
to develop and validate a specific tool for the topic in question.

In a complementary way, the experience of guardians of companion animals with
behavioral problems has been studied qualitatively (Buller and Ballantyne, 2020) [22]. Here,
it is evident how difficult it is to be able to care for an animal with these characteristics,
which can affect both the psychological and physical wear and tear of the caregiver.
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Based on the information gathered, one cause that can be inferred for breaches in
human–dog bonds is prolonged care for dogs with behavior disorders by overburdened
owners, since people generate bonds with dogs similar to how they would with other
people. This makes it possible to consider the existence of caregiver burnout syndrome
for cases of human–dog bonds involving behavioral disorders. It should be mentioned
that this syndrome in human bonds is highly prevalent and severe [16]. A validated
measurement instrument makes it possible to confirm the existence of this syndrome in
owners of dogs that have behavioral disorders. For this, the specific objectives were to
develop the evaluation tool and then to validate it.

2. Materials and Methods

2.1. Participants

An in-person self-applied survey was done online (Google Forms®) using a Likert
scale. The inclusion criteria were people over 18 years old who owned dogs diagnosed
with some type of behavioral disorder in the previous six months. Exclusion criteria were
people over 18 who had psychiatric and/or physical pathologies and/or were in the care
of dependent people, whether this was for disease, old age and/or special care.

Non-linear snowball sampling was used to recruit the sample for this study (n = 156).
This type of sampling consists of recruiting study subjects based on contacts of the first
participants, who manage the incorporation of other people to contribute to the study. This
process, which can be repeated over and over, gives the possibility for the researchers to
find people that they would not otherwise have had access [23].

The participants were contacted by ethologists, who had previously cared for their
animals and also recruited by acquaintances of said guardians.

This study was approved by the Scientific Ethics Committee of the Universidad Mayor
de Chile on 20 March 2019 with folio 0098.

2.2. Methodology

Three work phases were considered: Question design, Question validation via the
Delphi Method and Internal validation of the questionnaire via the Cronbach’s Alpha
Coefficient. These are described herein:

2.2.1. Question Modification (Step I)

The original version Zarit instrument was modified [24]. This evaluated caregiver
syndrome among humans and was mainly altered regarding the species of the subject
being cared for (changed from humans to dogs with behavioral disorders) and with the con-
textualization of each question. New questions were also made based on available scientific
literature for animals [14], along with expertise from each researcher. This questionnaire
classified the questions into 7 pillars: Perceived overload, abandonment of self-care (health
and image), discomfort with the presence or behavior of the dog, irritability, fear for
the dog’s health or future, loss of family and socioeconomic role, and guilt for not do-
ing enough (Table 1) and consisted of 35 questions, each with five response alternatives
(Likert style) (Table 2).

2.2.2. Question Validation via the Delphi Method (Step II)

Following modification and the creation of new questions, the instrument was vali-
dated with a panel of experts (seven specialized professionals; three in clinical psychology
and four in clinical ethology), whose observations were gathered and analyzed via the
Delphi method [25]. This process began with the analysis of the Curriculum Vitae of
each professional invited to participate in the study as an expert. For this, the years of
experience performing in their area of expertise, current employment and professional
recognition by their peers were considered. They each received an invitation letter by email
detailing the different aspects of their anonymous and confidential participation, along
with a brief introduction to the topic and the instructions to provide the corresponding
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observations. Expert feedback was done via email on two occasions, which were done with
three weeks’ separation between them. The researcher group finally made a joint decision
on the final structure for the tool via a qualitative concordance analysis. In other words,
answer frequencies were analyzed to categorize and eventually correct the questionnaire
items. Experts’ replies were categorized as answers with observations regarding Form (F),
according to question format, Content (C) referring to modifications which had to do with
the outlook of each specialist consulted, AQ (Add Question) if they wanted to add any
questions relevant to the study and E (Eliminate) if questions were considered not germane
to the survey.

Table 1. Question classification by Tool evaluation pillar.

Name of Question Distribution Pillar Distribution Pillar Detail # of Questions Per Pillar

Abandonment of self-care

This pillar evaluates attrition in dog
owners’ care for their image and health,

relating the time that they have to
dedicate to their dog.

1, 8, 12, 20, 23, 25, 28, 29, 31, 34

Perception of wear and tear

This pillar evaluates how the owner
perceives stress, tiredness, angst and the
resulting desire to leave the care of their
dog to another person and/or stop caring

for the animal.

2, 7, 14, 18, 21, 30, 32, 35

Discomfort over dog presence or behavior

This pillar evaluates when the owner
feels permanently on edge and avoids
exposure to any third party along with

their dog.

3, 10, 24

Irritability

This evaluates how worn out the owner
feels based on how much they feel

bothered in contexts where they care for
their animal.

4

Loss of family and social role

This evaluates owners’ wear and tear
based on they perceive negative changes
in their daily routines due to caring for

their dog, especially decay in their social
bonds, tendency to feel alone, trapped,

isolated and unsupported.

5, 9, 13, 19, 27

Fear for the health or future of the dog

These questions evaluate owners’ wear
and tear regarding how they perceive

their own worry about the well-being of
their dog.

6, 15

Economic
Evaluation of owners’ attrition based on
their perception of expenses incurred by

caring for the dog.
11

Guilt over not doing enough

These questions focus on evaluating
caregivers’ wear and tear based on how

they perceive nonconformity and
non-fulfillment of their expectations as a

caregiver and the lack of professional
support to advise them.

16, 17, 22, 26, 33
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Table 2. Measurement instrument for caregiver burnout syndrome among owners of dogs with
behavioral disorders.

Never Almost
Never

Sometime Almost
Always

Always

# Question 1 2 3 4 5

1 Do you feel that because of the time you spend on your dog you
no longer have enough time for yourself?

2 Do you feel exhausted when you have to look after your dog and
also handle other responsibilities?

3 Do you feel uncomfortable with how your dog behaves?

4 Do you feel angry when you think about your dog and everything
involved in its care?

5
Do you think that having to care for your dog negatively impacts
your relationship with friends and other members of your family,

even your other pets?
6 Are you afraid for the future awaiting your dog?
7 Do you feel exhausted when you have to be with your dog?

8 Do you feel like your health has deteriorated due to caring for
your dog?

9 Do you believe your social life has been affected by having to care
for your dog?

10 Do you feel uncomfortable inviting friends to your house because
of your dog?

11 Do you feel like you lack enough money to care for your dog
apart from your other expenses?

12 Do you feel demotivated since your dog started to show
undesired behavior?

13 Do you feel a loss of control over your life since your dog started
to show undesired behavior?

14 Would you like to have other people take care of your dog?
15 Do you feel insecure about how to handle your dog’s behavior?

16 Do you feel like you should be doing more than you currently do
for your dog?

17 Do you believe you could care for your dog better than you
currently do?

18 Do you generally feel very overburdened due to caring for
your dog?

19 Do you feel unsupported or lonely because you have to care for
your dog?

20 Do you feel that due to the time you spend on your dog you no
longer have enough time to care for your physical appearance?

21 Do you often consider giving your dog up for adoption?

22 Do you feel like you’ve lacked professional support from
veterinarians or other similar professionals to face this situation?

23 Since your dog began showing unwanted behavioral problems,
have you had trouble sleeping?

24 Do you often feel like you have to remain alert and vigilant to
avoid any incidents caused by your dog’s behavior?

25 Do you feel tired from caring for your dog?
26 Do you feel responsible for your dog’s behavior problems?
27 Do you believe you modify your lifestyle by caring for your dog?

28 Do you believe your quality of life has declined due to caring for
your dog?

29 Do you feel stressed or nervous when facing your dog’s care?
30 Do you often avoid interacting with your dog?

31 Do you feel anxiety when you think about having to go home and
care for your dog?

32 Do you feel like you won’t be able to take care of your dog for
much longer?

33 Do you feel incompetent to care for your dog?

34 Do you feel distraction or lack of concentration in other activities
since your dog began to have behavior problems?

35 Do you have recurring desires to get rid of your dog?

Total Score

Level Obtained
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2.2.3. Tool Application (Step III)

Dog owners were selected who fulfilled the inclusion criteria (n = 156) detailed in the
Participants item. Each one of them received the questionnaire via Google Forms®, to be
answered in a self-explanatory and anonymous fashion within 45 min, following acceptance
of informed consent. Subsequently, all data was gathered in Excel for statistical analysis.

2.3. Statistical Analysis

Descriptive statistics were applied through the construction of frequency tables and
determination of percentages for the responses of each variable. The internal statistical
stability of the tool was evaluated using Cronbach’s Alpha coefficient. Minitab® software
was used both to perform descriptive statistics and for Cronbach’s Alpha analysis. A
statistical significance level of 5% was considered.

3. Results

3.1. Question Validation with the Delphi Method (Step I and II)

Regarding validation via the Delphi Method, in the first evaluation, out of a total of
35 questions, 28.57% (10 questions) were observed. In turn, 60% of the questions observed
were from the point of view of Content and 30% were from Form (Table 3). After the second
expert evaluation, full approval for the survey were obtained from four professionals (57%).
The other 43% made new observations regarding six questions from a total of 35 (17.14%),
principally about Content (50%) (Table 4).

Table 3. Observation frequencies by category (%). First round of observations.

# of Questions (Item 2)

Observation Type 10 12 14 15 21 22 25 32 33 35

Form 14.28% 28.57% 14.28%
Content 14.28% 14.28% 14.28% 14.28% 14.28% 14.28%

Add question 14.28%
Eliminate question 14.28%

Total of experts 7 (100%).

Table 4. Observation frequency by category (%). Second round of observations.

# of Questions (Item 2)

Observation Type 4 19 21 22 25 35

Form 14.28% 14.28%
Content 14.28% 14.28% 14.28%

Add question 14.28%
Eliminate question

Total of experts 7 (100%).

As previously said, the criteria to keep, correct or cut questions were managed via
analysis and discussion among the research team. In the first analysis round, the team
decided to take the form and content observations, without adding or eliminating any
questions. In the second analysis round, only the form observations were taken into account.
Thus, the final questionnaire had a total of 35 questions (Table 2).

3.2. Internal Validation of the Questionnaire via the Cronbach’s Alpha Coefficient (Step III)

Regarding the internal validity of the evaluation tool, the general Cronbach’s alpha
coefficient were α = 0.9468 while the Cronbach’s alpha coefficient per item also presented
results above α = 0.9 (Table 5).
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Table 5. Cronbach’s alpha values obtained by questions.

Questions (#) Cronbach’s Alpha

1. 0.9457
2. 0.9444
3. 0.9450
4. 0.9441
5. 0.9447
6. 0.9450
7. 0.9448
8. 0.9450
9. 0.9448

10. 0.9456
11. 0.9463
12. 0.9442
13. 0.9443
14. 0.9461
15. 0.9455
16. 0.9468
17. 0.9470
18. 0.9432
19. 0.9453
20. 0.9469
21. 0.9461
22. 0.9471
23. 0.9455
24. 0.9462
25. 0.9434
26. 0.9480
27. 0.9455
28. 0.9443
29. 0.9437
30. 0.9466
31. 0.9447
32. 0.9456
33. 0.9445
34. 0.9453
35. 0.9456

In total, 156 people were consulted in the study and classified in different levels of
burnout (Low Burnout 35–69 points; Medium Low burnout 70–104 points; Medium High
Burnout 105–139 points and High Burnout 140–175 points). Overall, 50% presented Low
Burnout, 41% showed Medium Low Burnout and 9% had Medium High Burnout. The
median was a burnout score of 73.16, which is within the range of Medium Low burnout.

4. Discussion

There is still no consensus regarding the construction, adaptation and validation
of psychometric studies in humans [26], so these results have to be taken as part of
a preliminary study, waiting for its reproducibility in latter applications to allow it to
be perfected.

On the other hand, developing measurement tools for problems related with human
and animal health must have the opinion of area experts—the more the better. This
is why using the Delphi methodology and its collective intelligence principle is highly
useful for generating consensus about these opinions regarding question formulation
for a psychometric measurement tool as in our case, where both clinical ethologists and
psychologists take part. However, while Delphi is a frequently used and recommended
method, it is still more intuitive than rational by nature, which carries undeniable biases,
principally due to varying interpretations of each question apart from those referring to
their formulation and method of application [25]. It should also be noted that the Delphi
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method has another characteristic complicating its application, consisting in the time that
experts must have to be able to repeatedly analyze the questions from the instrument being
developed which can be generally scarce among these professionals.

The Cronbach’s alpha coefficient value of the present study (α = 0.9468) is considered
satisfactory for both the items level and the instrument reliability level, according to the
literature [6,14,24]. The usual preference is for values between 0.8 and 0.9. However,
according to Luján and Cardona (2015), values above α = 0.9 indicate that there could be
duplication in the questions [26]. Thus, the variation of this coefficient should be analyzed
with more information according to question modification, or else redundant items should be
eliminated. While questions considered redundant were eliminated, eventually this pattern
may still be present due to how individual perception of wear and tear in the face of this
problem carries a common emotional burden for most of the questions, however diverse they
may be. This, along with other individual factors, may influence the answers received.

Finally, it is worth highlighting the importance of having tools to evaluate these items,
which are validated like the ones developed in the present study. These can be useful for
identifying factors which can, for example, degrade the human–animal bond in order to
prevent the consequences arising from it, or else to manage treatment from both a human
and an animal perspective.

The main limitation of the present study refers to the bias of incorporating participants
with a low burnout level, who could be more inclined and interested in participating in a
research process of this type and justify the high percentage of participants with this result.
This could be due to the convenience sampling used in this study. However, it should be
mentioned that this bias had no direct influence on validating the previously developed
instrument, but rather would affect the burnout levels recorded by participants.

Additional and no less important limitations correspond to those difficulties already
mentioned above, such as the variety of factors that affect preliminary studies in mental-
emotional health, individual burnout perception, intuitive methodologies, and specific
conditions demonstrated. Finally, do not forget those limitations due to the resources
associated with the feasibility of carrying out this research.

5. Conclusions

According to the results obtained, the questionnaire developed in the present study is
a valid measurement instrument to evaluate caregiver burnout syndrome among owners
of dogs with behavior disorders. This is fundamental, since before now, there were no
instruments with these characteristics to address a problem as notable as burnout among
owners in these cases, which can directly impact the wellbeing of both the people caring
for the animal and the dogs themselves.
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Simple Summary: Dog ownership has been linked to physical activity of the owners in several
countries. Physical activity is also affected by age, size and energy level, as perceived by the owners,
of the dogs. Earlier studies were mostly cross-sectional, which does not allow causal conclusions.
This study aimed to find differences and changes in the physical activity behavior of owners of ten
different dog breeds that were selected based on their size and energy level. Nine dog breed groups
were used and owners filled out an online physical activity questionnaire once per year for three
years. The results show that dog owners’ total and dog-related physical activity as well as their
leisure time and dog walking decreased over time. Owners of the dog breed groups differed in all
physical activity variables. If only participants who completed the study were analyzed, no changes
in any physical activity variable were found. At baseline, owners of different dog breeds differed
in the types of reported dog-related activities. Overall, the results indicate that physical activity
behavior in dog owners is stable over time. However, no clear pattern could be found based on the
age, size and energy level of the dogs.

Abstract: Dog ownership contributes positively to physical activity (PA). The impact of different dog
breeds and age on PA is less investigated in longitudinal studies. This study aimed to evaluate PA
changes in dog owners as their dogs’ ages increased and to explore whether there are differences in
PA between owners of different breeds over a three-year period. Owners of different dog breeds were
categorized into nine groups according to the perceived energy level and size of the breed. PA was
monitored using an online questionnaire for three consecutive years. Linear mixed models (LMM)
showed a small, but significant decrease in total PA, leisure time walking, dog-related PA and dog
walking over three years. No decreases were found if only participants who attended at all time
points were included. In all LMM analyses, a significant relationship between the dog breed and
the outcomes of PA were shown. At baseline, dog owners performed different types of activities
depending on their dog breed. In conclusion, owners of different dog breeds differ in their types of
PA. The study emphasizes that age, size and energy level of the dog does not per se have an impact
on dog owners PA.

Keywords: dog-related physical activity; dog walking; longitudinal; agility; obedience; activity types

1. Introduction

Recent studies have shown that dog ownership is associated with increased physical
activity (PA) in Australia [1], Canada [2], the Czech Republic [3,4], Finland [5], Germany [6],
Japan [7], the United Kingdom [8–14], South Korea [15] and the USA [16]. Dog owners have
also a higher number of steps per day on average than non-dog owners [4,8]. Much of the PA
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of dog owners consists of dog walking [6,17,18]. Most previous studies of the relationship
between dog ownership and PA were cross-sectional, and only a few longitudinal studies
give information about the causal relationship between dog ownership and owners’ PA.
An early study from the UK found significant increases in PA after acquiring a dog [14]. An
Australian study showed that dog acquisition leads to an increase in dog walking but not
total PA [19]. Two other investigations detected an initial increase in daily steps after dog
acquisition that was diminished at a second follow-up period [20,21]. Therefore, it could be
concluded that dog acquisition might increase PA in prospective dog owners.

Physical inactivity is associated with poor health and an increased mortality risk [22–26].
It has been documented that dog ownership also correlates inversely with the risk of
several diseases and mortality [27] and that dog owners have a better cardiovascular
condition than people who do not own any pets [3]. However, the authors of a recent meta-
analysis identified only a non-significant reduction in the mortality risk for dog owners
and, therefore, advocate treating these previous results with caution [28].

It has been shown that the size of a dog [29–35] and their owner-perceived energy
level [31,36] are positively associated with dog walking. Moreover, it has been shown that
the average energy levels of dogs, as perceived by their owners, vary between breeds and
breed groups [37,38].

The age and the health status of the dog have also been shown to be associated with
dog walking [35,36,39–42]. The probability of being walked is smaller for older dogs and
dogs with a poorer health status as compared to younger and healthier dogs [35,36]. Fur-
thermore, dog walking behavior changes as dogs develop health problems [41]. However,
since the aging process of dogs of different sizes varies significantly [43], dogs of different
sizes might influence dog owners PA differently with increasing age.

The aim of this study was, therefore, to investigate differences at baseline and changes
over time in the PA of dog owners of different dog breeds. It was hypothesized that
owners of smaller dogs with a lower energy level would be less physically active overall. It
was expected that the PA of dog owners would decline over the years as the dogs aged.
Furthermore, if a dog died it was expected that the PA behavior of the owner would decline,
if there was no dog left in the household.

2. Materials and Methods

2.1. Participants

Study participants were required to be at least 18 years old and to have at least one
dog of ten specified dog breeds at the time of recruitment. Participants that owned more
than one of the selected breeds were categorized as a separate group. In order to achieve
a sufficiently large sample, an average number of 500 puppies registered in the German
subsection of the FCI (VDH) per year in the period from 2010 to 2014 [44] was used as a
criterion. The dog breeds were then selected based on two criteria:

First, the dog breeds were divided into categories based on the height at the withers
as specified in the Féderation Cynologique International (FCI) standard (small ≤ 40 cm;
medium = 40–59 cm; large ≥ 60 cm). If the breed standard recorded a size that exceeded
the defined size limits, the breed was placed in the larger category. Then, the energy
level was evaluated, as measured by the Canine Behavioral Assessment and Research
Questionnaire (C-BARQ). We used data from the C-BARQ project at the University of
Pennsylvania (https://vetapps.vet.upenn.edu/cbarq/, assessed on 15 March 2022) to
estimate the energy levels of the different breeds. Participants in the current study did not
complete the C-BARQ questionnaire.

The C-BARQ is an online survey that allows owners to evaluate the behavior of
individual dogs [45]. Energy level is one of 14 behavioral dimensions evaluated by the
C-BARQ and it consists of two questionnaire items: “playful, puppyish, boisterous” and
“active, energetic, always on the go” (Serpell and Duffy, 2014, p. 48) [37]. Both items are
scored on five-point scales from 0 to 4, with a higher score indicating that the behavior is
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exhibited more frequently [37,46]. The score for energy level represents the average of the
scores for these two items.

The selected breeds are:

1. Cavalier King Charles Spaniel (CKCS) [47] (small size, low energy)
2. West Highland White Terrier (WHWT) [48] (small size, medium energy)
3. Jack Russell Terrier (JRT) [49] (small size, high energy)
4. Parson Russell Terrier (PRT) [50] (small size, high energy)
5. Whippet (WHIP) [51] (medium size, low energy)
6. Labrador Retriever (LAB) [52] (medium size, medium energy)
7. Border Collie (BC) [53] (medium size, high energy)
8. Bernese Mountain Dog (BMD) [54] (large size, low energy)
9. Rottweiler (ROTT) [55] (large size, medium energy)
10. Belgian Shepherd Dog (BSD) [56] (large size, high energy)

To take part in the study, participants needed to be able to understand, read and
write in German. They could own a maximum of 5 dogs. Participants were excluded if
they reported not owning a purebred dog of the selected breeds or if they reported that
they did not complete the questionnaire accurately. Furthermore, they were excluded if
they had help from another person, because this might bias the results, e.g., because of
social desirability [57].

Participants were recruited using groups that focused on the selected dog breeds on
social media. A description of the study was posted alongside a link that led to the online
questionnaire. Permission was obtained from the group administrators before the link was
posted. For each dog breed two to four groups agreed to the posting. The number of group
members per group varied between 203 and 7778. Further, several sub-organizations of
the German Kennel Club (VDH) that care for the welfare of the dog breeds were contacted.
Some of these associations published an appeal in their club newspapers or contacted their
members directly.

2.2. Measurements

A 15-min online questionnaire was used. By answering question 1 participants gave
informed consent actively (see Supplementary Materials). Participants self-reported so-
ciodemographic and anthropometric data. Body mass index (BMI) was calculated from
self-reported height and weight as kg/m2. Information on the age, sex, sizes (measured
standing at the withers in cm), weight in kg, neuter status and breed of each dog was also
provided. Participants completed the questionnaire only once per time point.

Participants also completed the Physical Activity, Exercise and Sport Questionnaire
(Bewegungs- and Sportaktivitätsfragebogen [BSA-F], Version 1.0) by Fuchs et al. [58]. An En-
glish translation of the BSA-F is available for download at the University of Freiburg (https:
//www.sport.uni-freiburg.de/de/institut/psychologie/messinstrumente/Messung_der_
Sport_und_Bewegungsaktivitaet, assessed on 15 March 2022) [59]. It measures PA in min-
utes per week over the previous four weeks. The BSA-F was validated by Fuchs et al. and
correlates with physical fitness [58].

In addition to the BSA-F, questions were included that specifically asked about PA
performed together with the dog (dog-related PA). The questions were based on the BSA-F.
Participants were asked about the frequency and duration they walked their dog or rode a
bicycle with their dog. Finally, they could report five other dog-related PAs in a semi-open
question design. All PA related outcomes were calculated as hours per week (h/week).
This approach has been used in earlier studies [6,17].

2.3. Procedure

Participants were recruited from 1 August 2017 until 31 July 2018. At baseline (T0)
they completed the questionnaire. Participants were asked to create an individual code
from their initials and their date of birth in order to enable the data to be assigned to the
different points in time.
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The questionnaires were made available on the data survey tool https://www.soscisurvey.de
(assessed on 15 March 2022). Soscisurvey is a German company that complies with the
German and European data protection guidelines [60].

At the first (T1), second (T3) and third (T4) year of follow-up participants received
three e-mails within 20 days that reminded them to participate in the study. In addition to
the BSA-F, they were asked to report any changes in dog ownership status. In particular,
they were asked whether any of the dogs had died. Not completing the questionnaire at
follow-up dates was interpreted as withdrawal from the study. The data collection ended
two weeks after the last participant received the last reminder at T3.

2.4. Statistical Analysis

Unless otherwise specified, descriptive values are reported as mean (M) ± standard
deviation (SD). Outliers were identified using the mean values ± 3 SDs. Outliers outside
this range were winsorized and changed to the calculated maximum or minimum value.

Baseline values of all parameters were compared between the study groups to show
accordance for demographic and anamnestic parameters. For all tests of the descriptive
analysis: In case of normally distributed continuous data (examined using a Shapiro
Wilk test) t-tests were used for group comparison. Non-normally distributed continuous
data, and ordinal data were tested via Kruskal Wallis tests. Categorical data were tested
by χ2-tests.

Changes over time were analyzed using a linear mixed model (LMM). A maximum
likelihood approach was used. Linear, quadratic and cubic time trends were tested as
described by Shek and Ma [61]. Breed groups were used as predictors with owners of
CKCS being the reference group, since owners of the smallest breed with the lowest energy
levels were hypothesized to be least active. A random intercept was used for subjects. All
other variables were defined as fixed. The time points were nested within individuals. The
model was built using a step-by-step approach, adding one predictor at a time. First, the
time trends were added one by one. If an added variable (e.g., quadratic trend) did not
improve the model, the next stage was discarded (e.g., cubic trend). The best models were
identified using the −2 log-likelihoods of the separate models and χ2-tests as recommended
by Field and Tabachnik and Fidell [62,63].

Additionally, a completer analysis was performed. For this purpose, only participants
who had completed the whole study were examined using a repeated measures ANOVA.
Due to the small sample sizes only within group analysis were performed.

If participants stated at one point in time that they owned several of the selected
breeds and at another point in time only one of the selected breeds, only the latter was
retained in the LMM. Participants that owned more than one of the specified breeds at one
point in time were excluded from the ANOVA because only the effects of the individual
dog breeds should be examined.

The level of statistical significance was set at α = 0.05 in all tests. All analyses were
performed using IBM SPSS Statistics Version 27.

3. Results

3.1. Classification of Dog Breeds

JRT and PRT were merged together to form a single group in order to ensure a
sufficiently large sample size. They do not differ in their energy level as evaluated by the
C-BARQ (t = 1.18, df = 413, p = 0.239).

Overall, significant differences in energy level were found within the groups of small
(CKCS, WHWT, JRT/PRT) (F (2, 665) = 19.03, p < 0.001), medium (WHIP, LAB, BC) (F (2,
2824) = 29.11, p < 0.001) and large (BERN, ROTT, BSD) (F (2, 934) = 54.45, p < 0.001) dog
breeds. Linear trends were analyzed and shown to be significant (Fsmall (1, 665) = 34.39,
psmall < 0.001; Fmedium (1, 2824) = 51.12, pmedium < 0.001; Flarge (1, 934) = 92.45, plarge < 0.001).
Compared to WHWT (2.01 ± 0.97), CKCS (1.78 ± 1.01) had a lower and JRT/PRT (2.37 ± 1.07)
had a higher energy level. In contrast to LAB (2.02 ± 1.08), WHIP (1.63 ± 0.98) exhibited
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a lower energy level, while BC exhibited higher energy levels (2.25 ± 1.05). Taking the
energy levels of ROTT (1.97 ± 1.06) as reference, the energy levels of BERN (1.78 ± 0.96)
were lower and of BSD (2.80 ± 0.99) were higher.

3.2. Baseline Characteristics of the Study Population and Dog Breeds

At T0 435 dog owner participated, of which 84 completed the study. Thus, the dropout
rate was 80.7%. For a more detailed description see Figure 1. The number of participants
per breed at T0 varied from 20 (WHWT) to 98 (BC).

Figure 1. Flow chart of participants over the course of the study. * 12 participants reported owning
more than one of the specified dog breeds at all times of the study and were, therefore, excluded
from the LMM. BC, Border Collie; BERN, Bernese Mountain Dog; BSD, Belgian Shepherd Dog; CKCS,
Cavalier King Charles Spaniel; JRT/PRT, Jack and Parson Russell Terrier; LAB, Labrador Retriever;
PA, physical activity; ROTT, Rottweiler; WHIP, Whippet; WHWT, West Highland White Terrier.

An overview of the statistically significant differences of the sociodemographic and
anthropometric variables at baseline is summarized in Table 1. There were differences in
the distribution in smoking status (χ2 = 20.47, df = 9, p = 0.015), educational attainment
(H = 43.41, df = 9, p < 0.001), income in € (H = 25.40, df = 9, p = 0.003), children under
18 years of age living in the household (χ2 = 16.92, df = 9, p = 0.050), age of the participant
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(H = 27.71, df = 9, p < 0.001) and the number of dogs living in the household (H = 37.36,
df = 9, p < 0.001). No differences in the distribution between the dog owner groups were
detected in terms of gender (χ2 = 10.92, df = 9, p = 0.282), completer status (χ2 = 4.76, df = 9,
p = 0.855), relationship status (χ2 = 7.89, df = 9, p = 0.545), employment status (χ2 = 23.04,
df = 9, p = 0.189), size of hometown (H = 6.49, df = 9, p = 0.690), people over the age of
59 years living in the household (χ2 = 4.32, df = 9, p = 0.889), garden ownership (χ2 = 14.76,
df = 9, p = 0.098), chronic diseases of participants (χ2 = 8.94, df = 9, p = 0.443) or the BMI
(H = 16.55, df = 9, p = 0.056). On average, participants engaged in 26.6 ± 15.8 h/week
total PA, 14.7 ± 8.5 h/week dog-related PA, 12.0 ± 7.2 h/week leisure time walking and
11.3 ± 6.9 h/week dog walking at baseline.

Differences between the dogs of different breeds are displayed in Table 2.

3.3. Baseline Comparison of PA

At baseline, the outcomes of PA were analyzed with all participants who owned one
of the specified dog breeds, but without the owners that reported having more than one of
the specified breeds. Statistically significant differences in dog-related PA (H (8) = 26.99,
p < 0.001, Figure 2) and dog walking (H (8) = 16.49, p = 0.036, Figure 3) were found between
the owners of the specified dog breeds. Differences in total PA (H (8) = 13.78, p = 0.088,
Figure 4) and leisure time walking (H (8) = 15.46, p = 0.051, Figure 5) did not reach statistical
significance. The following dog-related activities or activities that could be performed
with a dog were reported most frequently by the participants: bicycle riding (n = 108),
ball work (activities that were indicated as using a ball with the dog, like “ball play” or
“fetching the ball”) (n = 75), jogging (n = 72), (rally)obedience (activities in which the dog’s
obedience is practiced on a course) (n = 72) and agility (n = 67). Statistically significant
differences between the owners of the selected dog breeds were identified in ball work,
(rally)obedience and agility (Table 3).

 

Figure 2. Dog-related PA in h/week (mean ± SD) of owners of different dog breeds at baseline (T0),
after 1 (T1), 2 (T2) and 3 (T3) years. BC, Border Collie; BERN, Bernese Mountain Dog; BSD, Belgian
Shepherd Dog; CKCS, Cavalier King Charles Spaniel; JRT/PRT, Jack and Parson Russell Terrier; LAB,
Labrador Retriever; PA, physical activity; ROTT, Rottweiler; WHIP, Whippet; WHWT, West Highland
White Terrier.
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Figure 3. Dog walking in h/week (mean ± SD) of owners of different dog breeds at baseline (T0),
after 1 (T1), 2 (T2) and 3 (T3) years. BC, Border Collie; BERN, Bernese Mountain Dog; BSD, Belgian
Shepherd Dog; CKCS, Cavalier King Charles Spaniel; JRT/PRT, Jack and Parson Russell Terrier; LAB,
Labrador Retriever; ROTT, Rottweiler; WHIP, Whippet; WHWT, West Highland White Terrier.

Figure 4. Total PA in h/week (mean ± SD) of owners of different dog breeds at baseline (T0), after
1 (T1), 2 (T2) and 3 (T3) years. BC, Border Collie; BERN, Bernese Mountain Dog; BSD, Belgian
Shepherd Dog; CKCS, Cavalier King Charles Spaniel; JRT/PRT, Jack and Parson Russell Terrier; LAB,
Labrador Retriever; PA, physical activity; ROTT, Rottweiler; WHIP, Whippet; WHWT, West Highland
White Terrier.
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Figure 5. Leisure time walking in h/week (mean ± SD) of owners of different dog breeds at
baseline (T0), after 1 (T1), 2 (T2) and 3 (T3) years. BC, Border Collie; BERN, Bernese Mountain
Dog; BSD, Belgian Shepherd Dog; CKCS, Cavalier King Charles Spaniel; JRT/PRT, Jack and Parson
Russell Terrier; LAB, Labrador Retriever; ROTT, Rottweiler; WHIP, Whippet; WHWT, West Highland
White Terrier.

Table 3. Participation of owners of different dog breeds in different types of activities.

Type of Exercise

CKCS WHWT JRT/PRT WHIP LAB BC BMD ROTT BSD χ2-Value

pn T T n n n n n n
(df )n n

(%) (%) (%) (%) (%) (%) (%) (%) (%)

Riding the bicycle
with the dog

6 3 7 14 17 26 5 4 26 13.06 0.11(18.8) (15) (24.1) (41.2) (22.1) (26.5) (17.2) (14.3) (34.7) (8)

Ball work 3 8 9 5 9 13 4 5 19 18.58 0.017(9.4) (40) (31) (14.7) (11.7) (13.3) (13.8) (17.9) (25.3) (8)
Jogging 3 0 4 3 11 21 6 4 20 14.35 0.073(9.4) (13.8) (8.8) (14.3) (21.4) (20.7) (14.3) (26.7) (8)

(Rally)Obedience 0 0 3 0 4 24 4 9 28 56.6 <0.001(10.3) (5.2) (24.5) (13.8) (32.1) (37.3) (8)
Agility 2 0 4 6 3 40 2 1 9 65.85 <0.001(6.3) (13.8) (17.6) (3.9) (40.8) (6.9) (3.6) (12) (8)

Notes: Only participants who participated in the mentioned activity are displayed. Only activities that were
mentioned at least 20 times are displayed; BC, Border Collie; BERN, Bernese Mountain Dog; BSD, Belgian
Shepherd Dog; CKCS, Cavalier King Charles Spaniel; JRT/PRT, Jack and Parson Russell Terrier; LAB, Labrador
Retriever; ROTT, Rottweiler; WHIP, Whippet; WHWT, West Highland White Terrier.

3.4. Changes of PA over Time

The results of total PA show statistically significant variability across participants,
Var(u0j) = 149.07, standard error (SE) = 15.29, Wald Z = 9.75, p < 0.001. There is a statistically
significant linear decrease of total PA over time, F (1, 498.63) = 6.85, p = 0.009. The breed
groups were found to differ from one another, F (8, 406.28) = 2.21, p = 0.026. However, no
significant differences were found if the individual estimates of dog breeds were compared
to CKCS (Figure 4, Table 4).

Dog-related PA shows statistically significant variability among individuals, Var(u0j) = 49.37,
SE = 4.58, Wald Z = 10.79, p < 0.001. The results demonstrate a statistically significant
linear decrease over time, F (1, 440.56) = 12.58, p < 0.001. Additionally, the owners of
the different dog breeds were found to differ statistically significantly from each other,
F (8, 400.20) = 3.46, p = 0.001. It was found that owners of WHWT, LAB, BC, ROTT and
BSD engage in significantly more dog-related PA than owner of CKCS (Figure 2, Table 4).
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Table 4. Linear mixed models of total PA, dog-related PA, leisure time walking and dog walking over
time in hours per week.

Outcome Predictor Estimate SE 95% CI p

Total PA in h/week

Intercept 26.39 2.53 21.42, 31.37 <0.001
Linear trend over time per month −0.09 0.03 −0.15, −0.02 0.009

CKCS Ref.
WHWT 0.14 4.13 −7.99, 8.27 0.973

JRT/PRT −3.58 3.7 −10.85, 3.70 0.334
WHIP −5.82 3.52 −12.74, 1.11 0.099
LAB −0.63 3.01 −6.54, 5.28 0.834
BC −0.12 2.92 −5.86, 5.62 0.966

BMD −2.24 3.55 −9.21, 4.74 0.529
ROTT 6.99 3.69 −0.26, 14.24 0.059
BSD 2.76 3.04 −3.21, 8.74 0.364

Dog-related PA in
h/week

Intercept 11.05 1.36 8.37, 13.73 <0.001
Linear trend over time per month −0.05 0.02 −0.08, −0.02 <0.001

CKCS Ref.
WHWT 4.85 2.24 0.45, 9.24 0.031

JRT/PRT 0.56 2 −3.37, 4.50 0.778
WHIP 0.16 1.91 −3.60, 3.91 0.935
LAB 3.99 1.63 0.80, 7.19 0.015
BC 4.34 1.58 1.24, 7.44 0.006

BMD 2.19 1.89 −1.53, 5.91 0.248
ROTT 6.00 2.00 2.07, 9.92 0.003
BSD 5.63 1.64 2.40, 8.85 0.001

Leisure time walking
in h/week

Intercept 10.56 1.19 8.22, 12.91 <0.001
Linear trend over time per month −0.1 0.05 −0.20, 0.00 0.048

CKCS Ref.
WHWT 3.81 1.95 −0.02, 7.64 0.051

JRT/PRT −0.38 1.75 −3.81, 3.05 0.828
WHIP −0.51 1.67 −3.79, 2.78 0.762
LAB 2.06 1.43 −0.74, 4.86 0.15
BC 1.14 1.38 −1.57, 3.85 0.41

BMD 0.53 1.69 −2.79, 3.85 0.755
ROTT 3.12 1.75 −0.32, 6.56 0.076
BSD 1.98 1.43 −0.84, 4.80 0.168

CKCS*Linear trend over time per month Ref.
WHWT*Linear trend over time per month 0.01 0.08 −0.15, 0.17 0.898

JRT/PRT*Linear trend over time per month 0.04 0.07 −0.09, 0.17 0.532
WHIP*Linear trend over time per month 0.03 0.06 −0.10, 0.15 0.673

Lab*Linear trend over time per month 0.04 0.06 −0.07, 0.15 0.502
BC*Linear trend over time per month 0.09 0.06 −0.02, 0.20 0.124

BMD*Linear trend over time per month 0.10 0.07 −0.04, 0.23 0.153
ROTT*Linear trend over time per month 0.27 0.07 0.12, 0.41 <0.001
BSD*Linear trend over time per month 0.05 0.06 −0.07, 0.17 0.407

Dog walking in
h/week

Intercept 9.35 1.11 7.17, 11.53 <0.001
Linear trend over time per month −0.11 0.04 −0.18, −0.03 0.006

Quadratic trend over time per month 0.002 0.001 0.000, 0.004 0.036
CKCS Ref.

WHWT 4.28 1.82 0.71, 7.84 0.019
JRT/PRT −0.12 1.63 −3.32, 3.07 0.94

WHIP 0 1.55 −3.05, 3.04 0.998
LAB 2.74 1.32 0.14, 5.34 0.039
BC 2.01 1.28 −0.51, 4.53 0.117

BMD 1.16 1.55 −1.87, 4.20 0.452
ROTT 4.22 1.62 1.04, 7.41 0.01
BSD 2.52 1.33 −0.10, 5.14 0.059

Notes: BC, Border Collie; BERN, Bernese Mountain Dog; BSD, Belgian Shepherd Dog; CKCS, Cavalier King
Charles Spaniel; JRT/PRT, Jack and Parson Russell Terrier; LAB, Labrador Retriever; PA, physical activity; ROTT,
Rottweiler; WHIP, Whippet; WHWT, West Highland White Terrier.

Leisure time walking was identified to differ statistically significantly between individ-
uals, Var(u0j) = 34.62, SE = 3.27, Wald Z = 10.59, p < 0.001. A statistically significant decrease
of leisure time walking was identified over time, F (1, 446.88) = 3.87, p = 0.050. Additionally,
the interaction term between the linear time trend and the breed groups was found to
be statistically significant, F (8, 444.16) = 2.36, p = 0.017, indicating that the leisure time
walking changes over time, depending on the dog breed. However, no effect was found for
the breed groups itself, F (8, 461.78) = 1.50, p = 0.153. The interaction term demonstrates
that the owners of ROTT increase their leisure time walking in comparison to owners of
CKCS (Figure 5, Table 4).

Statistically significant individual differences were found in the participants in dog-
walking, Var(u0j) = 31.46, SE = 3.03, Wald Z = 10.39, p < 0.001. A negative linear trend was
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identified over time, F (1, 425.62) = 7.77, p = 0.006. However, a quadratic increase over time
was also found to be statistically significant, F (1, 396.47) = 4.41, p = 0.036. This suggests
that there is a steeper decrease in the beginning of the study. Further, the breed groups
were found to differ significantly, F (8, 396.09) = 2.23, p = 0.025. It was found that owners of
WHWT, LAB and ROTT engaged in significantly more dog walking than owners of CKCS
(Figure 3, Table 4).

3.5. Changes of PA in the Completers Population

To identify if those who completed all questionnaires did not differ from those who
completed questionnaires only at some time points, a completers analysis was carried out.
The significant differences of completers and non-completers in the sociodemographic
variables are shown in Table 5. There were differences between completers and non-
completers in gender (χ2 = 5.15, df = 1, p = 0.024), smoking status (χ2 = 6.59, df = 1,
p = 0.012), educational attainment (U = 11,062, z = (3.70, p < 0.001), employment status
(χ2 = 9.40, df = 2, p = 0.009), income in € (U = 13,167, z = 3.59, p < 0.001) and chronic diseases
of the participants (χ2 = 8.93, df = 1, p = 0.002). No differences were detected in breed
that the participant owns (χ2 = 4.76, df = 9, p = 0.855), relationship status (χ2 = 0.07, df = 1,
p = 0.787), size of hometown (U = 13,957, z = −0.79, p = 0.428), garden ownership (χ2 = 1.91,
df = 1, p = 0.205), children under the age of 18 years (χ2 = 0.01, df = 1, p = 1.000) or adults
over the age of 59 years (χ2 = 0.10, df = 1, p = 0.867) living in the household, age of the
participant (t = (1.14, df = 139, p = 0.257), BMI (t = 0.02, df = 423, p = 983), number of dogs in
the household (t = 1.18, df = 140.2, p = 0.242), age of the dog (t = −0.42, df = 886, p = 0.676),
size of the dog (t = −0.05, df = 891, p = 0.961) or weight of the dog (t = 0.36, df = 893,
p = 0.719).

Table 5. Sociodemographic status of completers vs. non-completers.

Variable Manifestation Completer Non-Completer

Gender Male n (%) 4 (7.7) 48 (92.3)
Female n (%) 80 (20.9) 302 (79.1)

Smoking Yes n (%) 16 (12.0) 117 (88.0)
No n (%) 68 (22.6) 233 (77.4)

Educational attainment No degree n (%) 0 3 (100.0)
Secondary modern school qualification n (%) 2 (8.7) 21 (91.3)

Intermediate high school certificate
n (%) 23 (13.5) 147 (86.5)

University of applied science qualification or
high school diploma n (%) 25 (21.7) 90 (78.3)

College or university degree n (%) 25 (23.4) 82 (76.6)
Dissertation n (%) 9 (56.3) 7 (43.8)

Employment status Full time n (%) 42 (19.5) 173 (80.5)
Part time n (%) 34 (26.0) 97 (74.0)

Not employed n (%) 8 (9.2) 79 (90.8)
Income in € <1000 n (%) 3 (6.8) 41 (93.2)

1000–1999 n (%) 16 (13.3) 104 (86.7)
2000–2999 n (%) 22 (26.5) 61 (73.5)
3000–3999 n (%) 16 (26.2) 45 (73.8)
4000–5999 n (%) 9 (23.1) 30 (76.9)
6000–7999 n (%) 4 (57.1) 3 (42.9)
8000–9999 n (%) 0 3 (100.0)
≥10,000 n (%) 2 (50.0) 2 (50.0)

Chronic diseases of participants Yes n (%) 12 (10.3) 104 (89.7)
No n (%) 72 (23.3) 237 (76.7)

Notes: Only statistically significant differences are depicted.

Significant differences in total PA and dog-related PA were found between completers
and non-completers at T0 and in total PA at T1. No other significant differences appeared
in total PA and dog-related PA. In leisure time walking and dog walking no significant
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differences were found between completers and non-completers at any time point (Table 6).
However, non-completers scored higher in leisure time and dog walking at T0 and T1, but
lower at T2 than completers.

Table 6. Differences in PA between completers and non-completers.

Time Variable Completer Non-Completer
t p Cohens d

(df )
M (SD) n M (SD) n

T0 Total PA in h/week
22.9

84
27.5

351
2.84

0.005 0.29(12.3) (16.4) (161.5)

drPA in h/week
13.3

84
15

351
2.04

0.043 0.2(6.3) (8.9) (172.6)

Leisure time walking in h/week 11
84

12.3
351

1.8
0.074 0.18(5.4) (7.5) (166.8)

Dog walking in h/week 10.4
84

11.5
351

1.62
0.107 0.16(5.3) (7.2) (162.8)

T1 Total PA in h/week
21.3

84
26.4

110
2.23

0.027 0.3(11.7) (19.8) (181.7)

drPA in h/week
12.5

84
13

110
0.43

0.665 0.06(6.9) (9.3) (192)

Leisure time walking in h/week 10.3
84

10.8
110

0.47
0.642 0.07(5.8) (7.6) (192)

Dog walking in h/week 9.7
84

10.1
110

0.44
0.658 0.06(5.8) (7.5) (192)

T2 Total PA in h/week
21.6

84
23.8

40
0.85

0.397 0.16(11.7) (16.5) (122)

drPA in h/week
13

84
11.7

40
−1.04

0.302 −0.2(6.4) (7) (122)

Leisure time walking in h/week 10.9
84

9.6
40

−1.17
0.243 −0.23(5.3) (6.2) (122)

Dog walking in h/week 10.2
84

9
40

−1.15
0.251 −0.24(4.9) (5.9) (122)

Notes: PA, physical activity; drPA, dog-related PA.

If only completers were analyzed using a repeated measures ANOVA, no changes in
any of the PA outcomes were detected (Table 7). Due to the small sample size for some of
the breed groups, only changes over time were examined.

Table 7. Changes in PA and walking behavior of participants who completed the study.

T0 T1 T2 T3

Variable n M M M M F p Partial
(SD) (SD) (SD) (SD) (df ) h2

Total PA in h/week 84
22.9 21.3 21.6 21.4 0.86

0.464 0.01(12.3) (11.7) (11.7) (14.8) (3, 249)

drPA in h/week 84
13.3 12.5 13 12.2 1.45

0.229 0.02(6.3) (6.9) (6.4) (6.4) (3, 249)

Leisure time walking in h/week 84
11 10.3 10.9 10.5 0.61

0.611 0.01(5.4) (5.8) (5.3) (6.3) (3, 249)

Dog walking in h/week 84
10.4 9.7 10.2 10.1 0.67

0.572 0.01(5.3) (5.8) (4.9) (6) (3, 249)

Notes: PA, physical activity; drPA, dog related PA.

3.6. Changes in PA after a Dog Died

At T1 24, T2 16 and T3 17 participants reported that at least one dog had died,
respectively. As a consequence, 57 dogs died during the course of the study. How-
ever, in the subgroup of participants whose dog died, no significant changes in total
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PA (Δ = 1.08 ± 12.3, t = (0.66, df = 56, p = 0.510) or leisure time walking (Δ = (0.12 ± 4.7,
t = 0.20, df = 56, p = 0.843) were detected, after the dog had died.

Only one of the participants reported not owning another dog after the dog’s death.
Before the dog died this participant reported 10.5 h/week of leisure time walking and
16.7 h/week of total PA per week. All leisure time walking was performed as dog walking
and dog-related PA accounted for 11.7 h/week (70.1%) of total PA. After the dog died, the
participant reported 3 h/week of total PA. This corresponds to a decrease of 82% in total
PA. No leisure time walking was reported after the death of the dog.

4. Discussion

The main purpose of the present study was to examine the influence of dog size,
energy level and dog age on their owners’ PA behavior. At baseline, no statistical group
differences were identified for total PA and leisure time walking. In contrast, groups differed
significantly in dog-related PA and dog walking as well as in the types of chosen activities.

According to the LMM analysis, total PA, dog-related PA, leisure time walking and
dog walking decreased significantly over 3 years in all groups except for leisure time
walking in owners of ROTT. In this group, leisure time walking increased over time. In
the group of dog owners that completed the trial, no changes in total PA, dog-related PA,
leisure time walking and dog walking could be observed.

These findings suggest that the type of PA—and as a potential consequence the
intensity of PA—might have a greater impact on physical health of the owners of different
dog breeds than just the duration of PA.

The duration and variability in the data of total and dog-related PA is slightly higher
than in other German cross sectional studies that used the same questionnaire [6,17]. The
reasons for this finding remain unclear. However, high individual variability is a well-
known phenomenon in this field of study (e.g., [1,13,15,64,65]).

Old age of dogs is negatively correlated with PA of their owners [35,36,39,40,42]. Thus,
it was hypothesized that PA levels of dog owners decrease over time. However, the results
only partly support this hypothesis. Although a negative trend was found in the overall
population, this trend was not supported if only completers were analyzed. The lack of
PA decline could be explained by the fact that many of the dogs might not have been
sufficiently old to display an age-related decline in PA. Given the results of Patronek et al.
(1997), the mean physiological age of all dog breeds would have been at the younger
end of the middle-aged spectrum (28 to 39 human years). Therefore, three years later,
the dogs’ mean physiological age would not exceed 55 human years. At T3, the dogs
were probably not old enough and the dogs were still too healthy to cause a decrease
in their owners’ PA. Another explanation could be that non-completers reported higher
amounts of all PA outcomes at T0 and T1 and in total PA at T2. Although not all of the
comparisons were significant on a statistical level, the decreases in PA that were detected
in the LMMs might be derived from participants who either overreported their PA or were
more physically active, but did not complete the study and thus might bias the results.
Thorpe et al. reported that in their population, dog walkers’ PA levels decreased at the
same rate as in all other groups after three years. However, the participants of Thorpe et al.
were between 70 and 79 years old at baseline and, thus, not comparable to the population
of the current investigation [66].

Earlier studies demonstrated that having multiple dogs deters dog owners from
engaging in dog-related PA [36,67,68]. However, having multiple dogs might also help
owners to remain active when one of the dogs gets old or sick. Only one participant
reported that her dog died and that no other dog remained in the household afterwards.
The level of PA dropped dramatically after the dogs’ death. However, this is only a single
case and cannot be extrapolated to a larger group of dog owners. Degeling and Rock report
a similar case. They state that one of their participants was less motivated to exercise after
the dog’s death, but another participant reported the opposite [40]. In the present study,
except for the one named case, there was always another dog living in the household when
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another dog had died. In these cases, no changes emerged in total PA and leisure time
walking when a dog died. This indicates that, if at least one dog remains in the household,
the death of one dog does not impact the PA behavior of the dog owner. Future studies
are warranted to investigate the relationship of owning several dogs, dog death and PA of
the owners.

The results do not show a clear pattern that owners of larger or more energetic
dogs were more active than owners of dog breeds that are smaller or less energetic. This
contradicts earlier findings [29,31,32,34,36]. It indicates that just the size and energy level
of a dog breed are insufficient to predict how much PA the owner will engage in with and
without their dog. It suggests that other factors need to be taken into account. However,
the cited studies asked the owners for their perception of their dogs. The current study
categorized the dog breeds based on their energy level a priori. Consequently, the energy
level attributed to each dog by the owner may not match the category based on the breed-
average C-BARQ scores. It is possible that the owner’s perception of an individual dog’s
energy level may be more reliable than a level derived from averaging multiple assessments
of dogs of the same breed.

Further, a cultural element may complicate the interpretation of the influence of a dog’s
energy level on the owners’ PA. Nagasawa et al. found that dogs in Japan are perceived
as more energetic and restless than dogs in the USA [69]. Therefore, the influence of the
energy level of a dog on the PA behavior of their owner might differ between people from
different cultural backgrounds. The current investigation used data from the C-BARQ
study that takes place in the USA and is mainly performed in English [45]. Thus, it remains
unclear whether the average perception of German and US-American dog owners of their
dog’s energy level match or whether there are slightly different.

Several differences in the selection of PA types were found between the owners of the
different dog breeds. However, due to the limitations of study design, these differences
cannot be explained. It could be assumed that some dog breeds are better suited for certain
activities than others. Some dogs might not be able to engage in PA at an intensity that is
beneficial to the owner. This could explain the lower volume of dog-related PA in CKCS
compared to WHWT, LAB, BC, ROTT and BSD. Since no statistically significant differences
between the owners of CKCS and owners of the other dog breeds were detected in total PA,
this suggests that owners of CKCS engage in other non-dog-related activities more than
other owners. This could in turn lead to greater health benefits for the owners of CKCS, due
to increased intensities. This may be especially true since an earlier study indicated that
dog-related PA are mostly not of a moderate intensity [17]. However, this study did not
investigate the types of PA. Therefore, it is not possible to conclusively assess the quality of
the non-dog-related PAs.

Some activities might also be performed with certain dog types more often. For
example, (rally)obedience was mostly performed by owners of medium to large breed
dogs, especially owners of BC, ROTT and BSD. Arhant et al. report that owners of larger
dogs are more likely to be engaged in this activity [34]. Especially, owners of ROTT and
BSD might perform these activities because they might be afraid that their dogs are strong
enough to harm other people and need to be “under the control” of the owner. On the other
hand, ROTT do not show increased stranger-directed, dog-directed and owner-directed
aggression or dog rivalry as compared to other dog breeds [37]. This could indicate that
ROTT owners either successfully take part in activities like (rally)obedience or dog school
training. However, the reasons why certain dog owners engage in certain activities remain
not fully understood.

There were great differences between the dog breeds in regards to neuter status.
Especially JRT/PRT and ROTT were often neutered, while BERN, CKCS and WHIP were
more often non-neutered. At the outset, this was not anticipated and the authors have no
explanation for this finding. However, it is conceivable that there are owner beliefs about
dogs of the selected breeds that have not been surveyed and might influence whether or
not owners decide to neuter their dogs.
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During the COVID-19 pandemic no serious decrease of PA was detected in this study.
Earlier studies that focused on PA during the COVID-19 pandemic identified dramatic
declines in moderate to vigorous PA [70,71] with potentially serious health effects [72].
Similar declines in dog walking and PA have been found in some [73,74] but not all [75]
studies that focus on dog owners. Thus, the current study indicates that dog ownership
could be a protective factor against the decline of PA during the pandemic and that dog
owners might benefit greatly from their dogs in terms of PA during the COVID-19 pandemic.
Still, it has to be emphasized that the legal framework varied greatly between different
countries in regard to the lockdowns. The opportunities owners had to walk their dogs
during lockdown varied greatly between different countries. For example, the lockdown in
Spain and Serbia included dog walking [73,74], while leisure time walking was allowed
during the lockdown in Germany [76]. Overall, it must be considered that the COVID-19
pandemic is an exceptional event that impacts the lives of people worldwide. Therefore,
the study results are probably not generalizable, or only with limitations, to a time outside
the pandemic.

Overall, this study has some limitations. As with most studies in this field, it relies
exclusively on self-reported PA. Several studies in different populations show that over-
reporting is a common problem in self-reported PA, especially moderate to vigorous
PA [77–82]. This may also be true for this study. However, the results are similar to earlier
studies that also used the BSA-F [6,17]. Thus, it is likely that the results are reliable.

Further, the BSA-F does not include an assessment of the intensities of PAs. Therefore,
it remains unclear whether the intensity of the reported PAs is sufficient to produce health
enhancing effects. Overall, results on the intensity of dog-related PA remain controversial.
Hielscher et al. considered it likely that most of the dog-related PA failed to achieve moder-
ate intensity [17], which would be necessary to reach the PA guidelines as specified by the
World Health Organization (WHO) [83]. However, Richards et al. state that a considerable
amount of dog-related PA is of at least moderate intensity [18]. Thus, dog-related PA could
be considered to be health enhancing. Furthermore, recent studies highlight the positive
impact of light intensity PA on health and mortality [23,84–87], even though moderate to
vigorous PA is considered to be more effective [23,86,87]. Thus, the high levels of PA in this
study show that dog owners are likely to benefit from their dogs due to increased levels of
PA, regardless of the breed.

The recruitment design of the study was based solely on self-selection in a convenience
sample. This might have biased the results because only the most motivated dog owners
participated in the study. It is possible that the PA behavior of these owners differs
systematically from owners who did not participate in the study. However, self-selection
bias is a phenomenon that is not limited to online research, as the results of Oswald
et al. show [88]. Nevertheless, interpreting and generalizing the data has to be treated
with caution.

Participants were mostly recruited online. It is possible that dog owners who use dog-
centric online media are more active with their dog than dog owners who are not organized
in dog-related social media groups. This could be related to the fact that dog owners in
dog-related online groups identify more strongly with their dog and the ownership of a
dog and therefore have different attitudes than dog owners who are not organized in this
way, which, in turn, might be reflected in their dog ownership behavior. This, together
with self-selection bias, may limit the extent to which the findings can be generalized to the
whole dog owner population.

The dropout rate in this study was high. It has been shown that a higher dropout rate
is associated with a greater bias in statistical models [89,90]. The results of the completer
analysis show that participants with a lower educational status dropped out of the current
study more often. This is congruent with the results of Gustavson et al. [90]. This suggests
caution when generalizing the current findings. Because the reasons for dropping out of
the study could not be investigated, it remains unclear how this could bias the results.
However, the fact that completers and non-completers differed in several ways suggests
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that the results may be biased in some way. Most participants who dropped out terminated
their participation in the second year, thus, before the COVID-19 pandemic. Therefore, the
authors do not believe that the pandemic influenced the decision to terminate participation
to a great extent.

5. Conclusions

Overall, the study shows that the PA behavior of owners of the selected breeds is
stable over time in this population. The aging of the dog was only found to have a minor
influence on the PA of the owners. Anecdotal evidence suggests that losing one’s dog
might have a significant, negative impact on dog owners’ PA.

The results also provide evidence that owners of different dog breeds differ in their
choice of PA types, as in the duration of total PA, total dog-related PA, leisure time walking
and dog walking. The extent to which this influences the health of the dog owner remains
unclear and must be examined in future studies.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ani12101314/s1, the questionnaire translated into English and
used in this study.
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Simple Summary: In this research, we conducted a study with an overall sample of 401 individuals
to test a mediating model between telework, positive affect, and self-reported job performance. Addi-
tionally, we analyzed whether dogs’ physical closeness and emotional attachment would moderate
this mediating path. The results showed that telework was significantly and positively related to
positive affect, which in turn, increased self-reported job performance. Moreover, the mediation
model was moderated by the dog’s physical closeness while working and emotional attachment
to them, in such a way that the relationship between telework on self-reported job performance,
via positive affect was strengthened when the owner‘s physical and emotional closeness to their
dogs was higher. In sum, telework might be an efficient strategy to improve performance among
employees who have dogs at home, because working with them nearby, when emotionally attached
to them, are factors that enhance the individual‘s self-perceived performance in telework.

Abstract: Although there is evidence that pets may help individuals facing significant daily stressors,
and that they may enhance the well-being of their owners, little is known about the benefits of pets for
job performance. Since the COVID-19 pandemic crisis, teleworking was a strategy implemented in
many countries to reduce the virus widespread and to assure organizational productivity. Those who
work from home and who own pets may work close to them. Based on the conservation of resources
theory, this study aimed to analyze whether positive affect mediated the relationship between
telecommuting and self-reported job performance and if psychological and physical closeness to
the pet would moderate this relationship in such a way that it would be stronger for those who
worked closer to their pet, and who were more emotionally attached to them. For this study, we
collected data from 81 teleworkers who did not own pets, and from 320 teleworkers who owned pets.
Both answered an online questionnaire. Findings: Results from the study showed the existence of
significant differences between those who owned and who did not own pets regarding positive affect
and performance, in which those who owned pets reported higher levels of positive affect and self-
reported performance and perceived telework more positively. Moreover, positive affect mediated
the relationship between telework and self-reported job performance. Furthermore, emotional and
physical closeness moderated the mediating effect. This study contributes to a better understanding
of the human-animal interaction and how pets can be a personal resource able to change their
owners‘ affective experiences and job performance while they are working from home. The findings
demonstrate that telework may be a suitable organizational strategy for pet-owners.
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1. Introduction

“Dogs do not need space; they just need to be nearby you!” (Jesse Koz & Shurastey).
The quote above represents that dogs and the bonds they have with their owners are

a personal resource for them, inclusive while working [1]. The conservation of resources
theory (COR) [2] argues that individuals who possess greater resources are less vulnerable
to resource loss and more capable of resource gain [3]. Thus, individuals higher in personal
resources (e.g., pet closeness) are in a better position to invest resources that, in turn, may
result in positive outcomes such as performance [4].

Telework is a work arrangement that allows employees to work from a remote loca-
tion [5]. Since the pandemic crisis of COVID-19, organizations were forced to implement it
to survive and reduce the chance of spreading the virus. Telecommuting has been found to
be positively associated with autonomy and flexibility [6] that in turn appears to enhance
job satisfaction [7] and positive affect [8].

Despite the correlational evidence of the benefits of dogs for positive outcomes, such as
well-being or stress reduction [9], studies exploring their benefits for workplace outcomes
are scarce. As such, this study attempts to determine why attitudes toward telecommuting
predict the quality of self-reported job performance and when it will occur. Thus, drawing
on the COR theory, we propose that pets, conceptualized as a resource, can influence the
effects of attitudes towards telecommuting on affect and self-perceived performance, thus
moderating the mediating effect.

2. The Relationship between Telework, Positive Affect, and Performance

Telework, originally proposed by Nilles in the 1970s, is a work arrangement also
recognized as telecommuting or remote work and was originally defined as working from
a remote location away from a standard office or work site [5]. It was defined as “working
outside the conventional workplace and communicating by way of telecommunications or
computer-based technology” [5] (p. 384). Similarly, Fitzer [10] defined telecommuting as a
“work arrangement in which employees perform their regular work at a site other than the
ordinary workplace, supported by technological connections” [11] (p. 336).

Telework has progressively spread over the last 40 years and has been strongly en-
couraged by the measures to limit the COVID-19 pandemic [12]. The Global Workplace
Analytics (2019 cited in [13]) predicted that over 70% of the workforce will be working
remotely (at least five days per month) in the next five years.

Gajendran and Harrison [14] evidenced that “telecommuting is mainly a good
thing” (p. 1535) and showed that it was associated with increased perceptions of autonomy
at work. Telecommuting also provides freedom and flexibility and offers many benefits
such as positive affective experiences [6,7,15].

Positive affect includes brief and multidimensional affective responses to events or
changes in the environment and is based on the individual‘s interpretation of these events
or contexts [16,17]. Accordingly, positive affect leads individuals to engage in novel and
larger behavioral repertoires; and is related to positive behaviors that are important for
workers’ performance, such as giving more attention to the tasks at hand [18]. In addition,
positive affect serves to build personal resources that help workers to deal effectively with
their daily life at work. These resources may encompass physical (e.g., energy), intellectual
(e.g., knowledge), social (e.g., empathy), and psychological (e.g., engagement) aspects that
buffer against the deleterious effects of daily hassles [19]. Past research suggested that
resources are fundamental for individuals dealing with work-related hassles [20] and job
demands [21], and for energizing performance [22]. In this regard, resources can include
positive behaviors, such as perceived task performance.
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There are differences between task and contextual performance [23]. While task
performance is related to the core tasks of the individual and therefore is related to the
organizational goals (e.g., goal attainment, judgment, and decision-making), the contextual
performance is referred to all the activities and behaviours that contribute to the work‘s
psychological climate and include, for example, helping colleagues engage in learning.

Working from home might lead to different subjective experiences from individual to
individual. For instance, it is likely that many workers worked remotely for the first time,
and many of them had no choice. Despite this and based on the social exchange theory and
on the broad-and-brand theory, we expect that telecommuting, by promoting flexibility,
autonomy and freedom will increase positive affect and this, in turn, will enhance job
performance. Thus, we defined the following hypothesis:

H1. The attitude toward telework will be positively related to self-perceived performance.

H2. Positive affect will mediate the positive relationship between the attitude toward telework and
self-reported job performance.

3. The Moderating Role of Pet Attachment and Physical Closeness

Human-pet interaction and bonding is an interspecies relationship that is historically
old [24]. With respect to this Brickel [25], suggested that animals provide “one highly reliable
association in a person’s life ... more consistent and reliable than human-human” (p. 310).
Moreover, Bradshaw [26], reinforced that: pets hold a “relationship of mutualism” with
their owners; that is, pet owners believe they not only give but receive love and affection
from their animals. Likewise, Cusak [27], argued that pets are human confidants with no
risk of betrayal. Indeed, pets can create connections through their vivacity and ability to
interact with humans. Plus, they are sensitive to the feelings of their owners and change
their behavior in certain situations [28,29].

The importance of pets for human life has received some attention. Indeed, pets
can provide individuals with many benefits, such as stress reduction and increased well-
being [30]. However, these findings are controversial because some studies demonstrated
significant positive effects whereas others showed non-significant ones [31,32]. While some
authors argued that positive effects on health were non-significant, others demonstrated
the opposite. For instance, Dotson and Hyatt [24], showed that pet ownership lowers blood
pressure, helps to prevent heart disease, to fight depression, and therefore improves one‘s
health. Moreover, pets can increase the mental health of their human owners [33]. Perhaps,
this may justify the increased importance attributed to pets.

The number of individuals with pets is increasingly higher than some decades ago [31];
moreover, pets are considered, for many owners, as family members, best friends, com-
panions, or “furry babies” [9]. As the number of pets increases, and as pets take a more
central role in the lives of individuals, there is an increased need to consider how having
a pet at home might affect an individual‘s work-related outcomes, such as job perfor-
mance [9]. Although often overlooked, pets cross with organizations in relevant ways.
More recently, organizations and managers have acknowledged it and some of them are
becoming pet-friendly. For instance, there are organizations that let their workers take their
pets to work, for instance, as Amazon or Google. By accommodating pets, organizations
promote positive effects for workers, since many of them consider their pets as family
members [34]. Many studies demonstrated that having a pet around increases positive
affect and the number of prosocial behaviors [35]. Similarly, Wagner and Pina e Cunha [1],
found that the presence of pets at work reduced stress, improved communication, and
enhanced social cohesion. Moreover, Pina e Cunha et al. [36], stated that in companies
where employees may bring their pets to work, problems tend to be addressed openly, and
employees have more autonomy, with flexibility for breaks and greater tolerance for failure
and errors. Hall and Mills [37] reported that workers who often took their pets to work
reported higher work engagement, work-based friendship, and fewer turnover intentions,
compared to those who never took their pets to work. Hall and Mills [37] also showed that
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those who frequently took their pet to work evidenced higher work-related quality of life,
general wellbeing, home-work interface, job-career satisfaction, more control at work, and
better-perceived working conditions compared to those who never took their pet to work.

One reason why people might benefit from working closer to their pets is that they
represent an important source of social support. Hence, several studies showed that
higher social support improved psychological and physiological health [38,39], greater
self-esteem [38], and higher performance rates [40].

Following the recommendations of the World Health Organization, in March 2020,
many governments swiftly enacted states of emergency, involving, for example, mandatory
telecommuting, stay-at-home orders, physical distancing requirements, and quarantine
measures for exposed individuals [41,42]. As COVID-19 pushes employees to work from
home, many employees are working alongside their pets for the first time. Also, due
to social distancing measures of the COVID-19 crisis, it is likely that pets become more
important for individuals, particularly those who live alone. Pets may have the potential to
help individuals cope with the loneliness and anxiety that may come from social distance
and isolation that comes from telecommuting, as well as the uncertainness and worry that
comes with thinking about COVID-19. This presents a unique context to better understand
how working closer to pets may affect employee work behavior and attitudes and to better
understand the pros and cons of working alongside pets.

The conservation of resources theory [2] is appropriate in further explaining employees’
personal gains from working closer to their pets. Accordingly, the theory states that
individuals who possess greater resources are less vulnerable to resource loss and more
capable of resource gain [3]. Thus, when individuals are higher in personal resources (e.g.,
working close to their pets), they become less vulnerable to resource loss and are in a better
position to invest resources into the engagement process and that, in turn, may result in
positive outcomes, such as job performance [4].

Drawing on COR theory, we propose that pets, conceptualized as a resource, can assist
in understanding how people face the effects of working from home, due to the coronavirus,
on affect and performance, thus moderating this mediating effect. Specifically, we expect
that individuals with higher levels of pet attachment and who work close to their pets will
be able to focus on the tasks at hand, improving their self-reported job performance, while
working from home (see Figure 1).

Figure 1. Conceptual model (moderated moderated mediation).

H3. The relationship between the attitude toward telework and self-reported job performance,
through positive affect, will be moderated by the physical closeness to pets while working, and by the
emotional attachment to them, such that the indirect effect becomes stronger when individuals work
closer to their pets (versus not working nearby them) and when they show higher levels of emotional
attachment to them (versus lower levels) (moderated moderated mediation).
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4. Method

4.1. Participants and Procedure

Before conducting the study, this was approved by the ethics committee of the univer-
sity, thereby we could proceed with the study. We used a non-probabilistic convenience
sample as we resorted to participants from our professional networks. We collected data
from two groups of teleworkers. One group (n = 81) did not own dogs, and the other
group owned dogs (n = 320). All the participants, from the two groups, were Portuguese
individuals transitioning from working at a traditional work location (e.g., an office) to
working at home because of the coronavirus and the resultant mandatory confinement.

We collected data through a questionnaire-based survey on the second mandatory
confinement due to the COVID-19 pandemic crisis (during February and March of 2021
which was one of the peak periods of COVID-19 in Portugal). Participants from our
professional networks were emailed to participate in a study about attitudes at work
and toward animals. In order to meet the ethical requirements, we ensured them the
anonymity and confidentiality of their responses and we asked them to reply if they agreed
to participate. Those who answered the email received another one with the link for the
survey. Overall, 450 general questionnaires were distributed among teleworkers, from
which 401 agreed to voluntarily participate in the study (response rate: 89.11%).

4.1.1. The Group without Pets

We collected data from 81 teleworkers who did not own pets. The mean age was
32.09 years old (SD = 9.48), of which 51% were male and 58% reported being single. The
mean organizational tenure was 6.20 years (SD = 8.60), and the mean hours worked per
week was 40.31 (SD = 12.10). On average, the household consisted of 2.5 individuals
(SD = 1.30) and most of the participants did not have kids at home (73.6%). Participants
worked in diverse occupational areas, being the majority in administrative functions (46%),
marketing (32%), and teaching (22%).

4.1.2. The Group with Pets

Of the 320 participants with pets, most of them were female (62%), the mean age was
31.87 years old (SD = 9.50), and the mean organizational tenure was 5.13 years (SD = 7.78).
Participants worked in several occupations, being the majority in administrative functions
(58%), teaching (32%), and insurance salesman (10%). On average, participants worked
about 41 h per week (SD = 11.12) and had 1.31 animals (SD = 1.31), of which 1.04 (SD = 1.22)
lived indoor, and 0.30 (SD = 0.82) lived outside the house. All participants reported being
owners of dogs (100%). On average, the household consisted of 2.82 individuals (SD = 1.59)
and most of the participants did not have kids at home (68.4%).

4.2. Measures

The attitude toward telework was measured with the 17-item E-Work Life Scale [43].
This scale measures four aspects related to the perceived quality of telework experience:
effectiveness/productivity (four items; e.g., “When e-working I can concentrate better on
my work tasks”), organizational trust (three items; e.g., “My organisation provides training
in e-working skills and behaviours.”), the interference between personal and work-life
(seven items; e.g., “My social life is not poor when e-working remotely”), and flexibility
(three items; e.g., “My work is so flexible I could easily take time off e-working remotely,
if and when I want to.”). Participants answered on a 5-point scale (1—totally disagree;
5—totally agree). The Cronbach‘s alpha for this scale was 0.73.

Positive affect was measured with eight items from Multi-Affect Indicator [44] to assess
the frequency of daily positive affect experienced at work on that day (e.g., “enthusiastic”).
Participants answered on a 5-point scale (1—never; 5—always). The Cronbach‘s alpha
was 0.90.
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Self-reported job performance was assessed through the 6-item In-Role Performance
Scale [45]: “Today, I achieved my job goals”. Items were rated on a 5-point scale ranging
from 1 (very little) to 5 (a great deal) (α = 0.84).

The emotional attachment was assessed through the Lexington Attachment to Pets
Scale (LAPS) [46]. This scale assesses the perception of individuals towards their pets, and
is divided into three dimensions: (1) general attachment (11 items; e.g., “6. I play with
my pet quite often.”); (2) people substituting (seven items; e.g., “My pet means more to
me than some friends”); (3) animals rights/animal welfare (five items; e.g., “I consider
my pet to be part of the family”). Answers were given on a 5-point Likert scale ranging
from (1) completely disagree to (5) completely agree. In this study, we only used the first
dimension of the scale (α = 0.97).

Physical closeness to pets was measured with four items focused on physical and
interaction moments with pets while working. Responses were given on a five-point Likert
scale (1—never; 5—always) (e.g., “In telework, I usually take breaks to interact with my
pet”; “While you work from home, my pet is close to me when I am working”, “In telework,
my pet is not close to me while I work”; “While I am working, I use to interact with my
pet”). The Cronbach‘s alpha was 0.87.

Control variables. We used sex and age as control variables. Sex may account for
differences in experienced affect [44] and age may account for differences in the perceived
experience of telework [43].

Each of the five surveys described above is included in Appendix A.

4.3. Data Analysis

Relationships were tested using PROCESS macro 3.1 [47] (in SPSS v. 25), specifically
model 4 (mediation) and 18 (moderated moderated mediation). Control variables (age, sex)
were entered in Step 1 with telework entered as the independent variable, positive affect as
the mediator, and performance as the dependent one (mediating model). Then, physical
closeness and emotional attachment to pets were entered as the moderator variables,
the products were mean-centered, and bootstrapping (5000 times) was used to provide
confidence intervals (moderated moderated mediation).

As both the predictor and the criterion variables were measured at the same time, we
took some measures to avoid the issue of common method variance [48]. First, we shuffled
the questions of various measures and then used various dummy questions (e.g., I like
pets). Second, Harman‘s single factor test was used to assess the common method variance,
and it was observed that the single factor accounted for only 22.95% variance, which was
much below the standard value of 50% proposed by Podsakoff et al. [49], thus the common
method variance issue was not severe for this study.

5. Results

5.1. Descriptive Statistics and Correlations

Table 1 shows the descriptive statistics and correlations between the variables.

5.2. Means Comparison between Groups

Before testing our hypotheses, we analyzed whether there were differences among
the variables under study between the two groups of participants (pet owners and non-pet
owners). Results showed statistically significant differences for positive perceived effects
of telework (F(398) = 4.80, p < 0.001), positive affect (F(398) = 4.27, p < 0.01), and performance
(F(398) = 3.39, p < 0.05), suggesting that pet-owners had a more positive perception of
telework (M = 3.30, SD = 0.46 versus M = 3.20, SD = 0.45) experienced more positive affect
(M = 3.21, SD = 0.54 versus M = 3.11, SD = 0.73) and showed higher levels of self-reported
performance than non-pet owners (M = 4.10, SD = 0.55; M = 3.98, SD = 0.45), respectively
(see Table 2).
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Table 1. Correlations and descriptive statistics of the variables under study.

Variables M SD 1 2 3 4 5 6 7

1. Telework 3.20 1 0.51 -

2. Positive affect 3.11 1 0.69 0.50 ** -

3. Self-reported job performance 4.05 1 0.54 0.31 ** 0.37 ** -

4. Pet closeness 2.63 1 1.29 0.00 0.01 0.07 -

5. Pet attachment 3.78 1 0.99 −0.06 −0.06 0.17 ** 0.69 ** -
6. Sex - - 0.01 0.13 ** −0.01 −0.20 ** −0.18 ** -
7. Age 31.87 9.50 0.02 0.07 0.14** −0.07 −0.12 * 0.12 * -

n = 401; * p < 0.05 ** p < 0.001; 1 5-point Likert scale: attitudes toward telework and pet attachment: 1 = totally
disagree; 5 = totally agree; positive affect and pet closeness: 1 = never, 5 = always; self-reported job-performance:
1 = very little; 5 = a great deal).

Table 2. Means comparisons between the two groups of participants (pet owners versus
non-pet owners).

Groups Pet-Owners Non-Pet Owners
F

Variables M (SD) M (SD)

Perceived telework effects 3.30 (0.46) 3.20 (0.45) 4.80 ***
Positive affect 3.21 (0.54) 3.11 (0.73) 4.27 **
Performance 4.10 (0.55) 3.98 (0.45) 3.39 *

Note. Groups: Pet-owners (n = 320); non-pet owners (n = 81). * p < 0.05, ** p < 0.01, *** p < 0.001.

5.3. Hypotheses Testing

Hypothesis 1 predicted that the attitude toward telework would be positively related to
perceived job performance. The results evidenced that the attitude toward telecommuting
was significantly related to perceived job performance (B = 0.33, p < 0.001). Therefore, the
first hypothesis was supported by the data.

Hypothesis 2 expected that the attitude toward telework would positively influence
self-reported job performance through positive affect. The results showed a significant
indirect effect of positive affect (0.15 with a 95% CI [0.08, 0.22]). Moreover, the relationship
between telework and positive affect (B = 0.67, p < 0.01) and between positive affect and
self-reported job performance (B = 0.22, p < 0.01) were significant. The total effect (B = 0.33,
p < 0.01) between the attitude toward telework and self-reported job performance was also
significant. After entering positive affect, the effect of the attitude toward telework on
self-reported job performance remained significant (B = 0.18, p < 0.01) suggesting a partial
mediating relationship, and thus lending support to hypothesis 2 (see Table 3).

Table 3. Summary regression table of the mediation model (Hypothesis 2).

Model
Positive Affect (M) Self-Reported Performance (Y)

B SE t B SE T

Telework (X) 0.67 ** 0.07 10.07 0.18 ** 0.06 2.92
PA (M) - - - 0.22 ** 0.05 4.75

Age 0.00 0.00 0.89 0.01 * 0.00 2.30
Sex 0.17 * 0.07 2.48 −0.07 0.06 −1.21

Indirect Effect Effect (γ) BootSE LLCI-ULCI
PA 0.15 0.04 [0.08, 0.22]

Note. n = 320; * p < 0.05 ** p < 0.001. B = Unstandardized coefficients; PA = Positive affect.

Hypothesis 3 expected that the indirect effect of perceived effects of telework on self-
reported performance via positive affect would be moderated by pet physical closeness and
emotional attachment, in such a way that the relationship would become stronger for those
who were closer (versus distant) and more attached to their pets (versus lower attachment).
To test this hypothesis, we followed the recommendations from Hayes [48] to perform
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the moderated moderated mediation. The results showed that the moderated moderated
mediation index was 0.26 (CI 95% [0.02, 0.52]). This means that the indirect effect of telework
on self-reported job performance (through positive affect) differs between individuals who
work closer to their pets and with different pet attachment levels (see Table 4).

Table 4. Summary regression table of the moderated-moderated-mediation model (Hypothesis 3).

Model
Positive Affect (M) Self-Reported Performance (Y)

B SE T B SE t

Telework (X) 0.66 ** 0.07 10.07 0.24 ** 0.06 3.31
PA (M) - - - 0.13 * 0.06 2.16
Pet closeness (Mod) - - - −0.19 * 0.08 −2.48
Pet attachment (Mod) - - - 0.19 ** 0.04 4.57
PA * Pet attachment * Pet closeness - - - 0.39 ** 0.12 2.46
Age 0.00 0.00 0.89 0.01 * 0.00 2.77
Sex 0.17 * 0.07 2.48 −0.02 0.05 −0.43
Index of mod-mod-med effect Effect (γ) BootSE LLCI-ULCI
PA 0.26 0.14 [0.02, 0.52]

R2 = 0.26 F(11,308) = 10.45, p = 0.00, ΔR2 = 0.02, p = 0.01

Note. n = 320; * p < 0.05 ** p < 0.001. B = Unstandardized coefficients; PA = Positive affect.

Then, we followed the suggestion of Hayes [48] to probe the conditional indirect effect.
Specifically, we examined the magnitude and significance of the indirect effect of telework
on self-reported job performance through positive affect, conditional on physical closeness
to pets (at −1SD, mean, and +1SD) for pet attachment levels. The slope analysis showed
that the indirect effect was significant for (1) individuals that worked closer to their pets,
and had higher attachment levels to them (B = 0.20, p < 0.01, with CI 95% [0.10, 0.31]), and
for (2) individuals who did not work closer to their pets, but whose pet attachment was
lower (B = 0.07, p < 0.01, with CI 95% [0.06, 0.34]) (Figure 2). Thus, the third hypothesis
was supported (Figure 3).

 

Figure 2. Indirect effect of telecommuting on self-perceived performance through positive affect
conditional on pet closeness and attachment.
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Figure 3. The moderated moderated mediation model with the results.

6. Discussion

The present study examined the role of positive affect on the self-reported job perfor-
mance of teleworkers highlighting the importance of pet physical and emotional closeness
on job performance of them. This study answers the call of studies from [9] to explore the
benefits of pets for performance outcomes. Specifically, this study aimed to contribute to
understanding the process and the conditions through which telecommuting improves
self-reported job performance.

First, the results show that the attitude toward telecommuting is positively associated
with self-perceived job performance, that is, while telecommuting workers appear to
consider having a positive performance. This result is in line with other studies that have
shown a positive effect of working from home on job performance [43].

Second, the results show that the attitude toward telecommuting improves positive
affect which in turn enhances self-reported job performance. That is when individuals show
higher levels of perceived life quality while teleworking, this tends to positively influence
positive affect while working which in turn promotes self-reported job performance. This
result is supported from a social exchange perspective. Accordingly, individuals tend to
behave by weighing the costs and benefits that they expect to receive (e.g., flexibility) [7].
Thus, individuals who are telecommuters have more flexibility and autonomy at work,
raising their feelings of obligation towards their organization, which in turn may enhance
their positive affect while working promoting self-reported job performance. Moreover,
telework is a model of work characterized by increased levels of flexibility, autonomy,
and a sense of control over work [43]. These positive work characteristics trigger more
frequently positive affect among workers [8,50], despite the pandemic times being lived.
This is evidenced by the job characteristics model [51]. The model has been widely used
to determine whether certain core characteristics of jobs (e.g., autonomy) do evoke some
affective reactions by workers. Accordingly, autonomy has been consistently related to
positive affect and other affective and motivational indicators [52]. Therefore, it is not
surprising that telecommuting enhances positive affect at work. Additionally, the broaden-
and-build theory suggests that positive affect broadens positive behaviors [15]. Accordingly,
positive affect leads individuals to engage in novel and larger behavioral repertoires; and is
related to positive behaviors that are important for workers’ performance, such as giving
more attention to the tasks at hand [18]. Plus, positive affect builds personal resources that
help workers to energize performance [22]. Empirically, there is also evidence of the positive
link between telework, positive affect, and self-reported job performance. For instance,
Anderson et al. [53], showed that workers showed more positive emotions when they were
teleworking when compared to days at the office. Similarly, Abdel Hadi et al. [54], in a
diary study developed during the pandemic crisis of COVID-19, showed that individuals
in telecommuting experienced fewer negative emotions and better performance rates.

Notwithstanding, this mediating effect seems to be conditional to the physical close-
ness to pets while working, and to the emotional attachment to them. Specifically, the
results show that the mediation is stronger when telecommuters are working closer to their
pets, and when they hold an emotional bond with them. That is, when telecommuting,
positive affect is more frequent, leading to increases in self-reported job performance, for
employees who work closer to their pets, and who demonstrate a high level of attachment
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to them. The mediation is also significant for individuals who do not work close to their
pet, but whose emotional attachment is low. Although it is not a significant decrease, when
emotional attachment to pets is high, and work is not being carried out closer to them,
self-reported job performance tends to decrease, even after experiencing positive affect.
There is evidence that the interaction between humans and their pets arouses oxytocin—a
hormone responsible for well-being and love [36], making the individual feel happier and,
as such, improving task performance. Barker et al. [55] showed that pets influence their
owners through basic interactions such as observing and caring, which helps them to deal
effectively with their daily tasks. Gee et al. [56], in an experimental study showed that per-
formance on a memory task was better in the presence of a dog (compared to the absence,
or the presence of a person). Therefore, the presence and interaction with pets, during
work, when individuals are emotionally attached to them, can improve self-reported job
performance. Attachment theory and the COR theory help explain these beneficial effects
to workers. Attachment theory [57–59] suggests that a close emotional attachment between
a pet and an individual provides psychological security, a source of social support, and
advanced performance, for the individual, especially during this time of pandemic [60,61].
In addition, the COR theory [2] helps explain employees’ personal gains from working
with animals. Accordingly, pets may be viewed as a resource for the individual, thereby
promoting attention to the tasks and improving their perceived performance, even though
the pandemic times are being lived.

In this study, we focus on affect as a mechanism to explain how teleworking impacts
self-reported job performance and we show that this is more beneficial for individuals who
work closer to their pets, and when they hold an emotional bond with them. Thus, a day is
not only better with a pet, but a pet also makes it a productive day.

6.1. Limitations and Future Research

Despite the positive features of this study, such as being a preliminary study in a rele-
vant field, and with two working samples, it has some limitations. First, we must consider
the differential sizes between each group (pet-owners and non-pet owners). The non-pet
owner group was smaller than the other group; hence, the interpretation of the means
comparison results should be regarded with some caution. Second, we used self-reported
measures, which might account for common method variance [49–62], however, as referred
before, we took some strategies to minimize it. Second, there are studies demonstrating
that individual differences (e.g., personality traits) may influence how individuals perceive
themselves, for instance regarding performance [63]. For instance, positive affectivity
might positively influence self-perceived performance. Thus, future studies should exam-
ine whether positive affectivity or other personality traits (e.g., optimism) might influence
perceived performance. Additionally, future studies could use other sources of informa-
tion (e.g., colleagues, supervisors) regarding performance. Third, the fact that data was
collected cross-sectional is a limitation. Therefore, future studies could replicate this study
through a longitudinal or daily study. These designs would also safeguard type 1 errors—a
safeguard to the internal validity of the study. Fourth, we only measured self-reported
task performance because we were interested in this specific type of behavior. However,
future studies might consider exploring contextual performance or creativity. Fifth, given
the period of data collection—in mandatory confinement—there might have been some
affect bias as people have experienced dramatic changes in affect, well-being, and mental
health [64,65]. Thus, future studies should retest the model. Moreover, we did not measure
some pet-related variables, such as the age of pets, and duration of pet ownership because
we did not want a too long survey; however, we acknowledge that these variables might
have some effect on diverse criterion variables such as performance or well-being. Thus,
future studies would consider including such information.

These results open the way for future studies. First, the finding that pets are a condition
through which telecommuting impacts affect and self-reported job performance, is relevant,
as most studies have disregarded the importance of pets for human and organizational
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life [9]. Second, it would be interesting to test the model with other criterion variables,
for instance, overall health. To do this, future studies could use objective measures of
health, such as heart rate or blood pressure. Third, future studies should explore the role
of different pet species (e.g., dogs, cats) because there are studies that demonstrated that
different species had different effects. For instance, a study developed in a dentist‘s office
showed that an aquarium full of fishes provided a relaxing climate and made the space
calmer [54]. A study at Ferrari revealed that a cat interacting with people provided little
distraction and, at the same time, lowered stress levels [66]. Similarly, diverse studies
developed in technology companies showed that dogs interacted more, and needed other
types of caring and attention, but could make the environment more dynamic, creative,
and warming [30]. Fourth, future studies could retest the model and compare it between
participants who own pets, and who do not. Moreover, because many workers were in
mandatory remote work, future research should replicate this model, once the pandemic
is over, to see if the results are the same. At last, in this study we only explored the
benefits of being closer to pets regarding performance; however, it is possible that other
pet-side benefits arise during their owners’ teleworking, which strengthens the pet-human
attachment. Thus, future studies might consider exploring other benefits for individuals
(e.g., health). Plus, it would be relevant to analyze specific behavioral characteristics of
pets that can impact human-animal interaction. For example, too much closeness and
attachment to pets might be a distracting factor, decreasing one‘s working performance.
As such, designing an experience sampling method would be relevant to analyzing daily
fluctuations in human-animal interactions and subsequent distractions.

6.2. Practical Contributions

In sum, telework and affect are important variables for the prediction of performance.
This study also emphasizes that this relationship is stronger when individuals work closer
to their pets and to whom emotional attachment is higher. Thus, the relevance of pets at
work has important implications for organizational theories and applied purposes, such as
performance management, and employee development.

The results show that telecommuting is a way to assist workers’ affective well-being
and their self-reported job performance. Thus, adopting this model of work can be a
strategy not only for pandemic times but also for the future. This strategy might be
particularly important for workers with pets and with high levels of attachment to them.

However, it will not always be possible to have workers working from home
(e.g., a hairstylist). In those cases, the presence of pets, as well as other practices related
to them, seem to be relevant in organizations, to satisfy the needs of employees and their
customers, and at the same time deliver benefits to organizations. It has been argued that
the implementation of pet-friendly practices has reduced organizational costs, especially
when compared to the benefits it has [46,67]. These benefits assert themselves even in the
face of challenges related to health, safety, cultural issues, fears, phobias, and interruptions
in the work environment [68,69]. However, practices must be implemented as baby steps.
For instance, it should be a starting point to create a “pet day”, which is an open day,
in which workers and customers could take their pets to work. Another measure could
include a license of bereavement following a pet death or allowing the owner to take their
pet‘s birthday off. Other measures could include the extension of family-friendly practices
to include pets. For instance, many organizations have aids for their workers’ children‘s
education. However, it could be extended to pet caring or to pets’ daycare.

Given the importance associated with positive affect, managers can benefit from
acknowledging its relevance for performance. Thus, they should create conditions for their
workers to experience more frequently positive affect, for example, giving specific times
to workers to make their task breaks, creating specific ways to regularly give feedback to
them, and also creating a time and space for them to share it with each other.
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7. Conclusions

Overall, this study shows that perceived quality of life while telecommuting is posi-
tively related to positive affect and performance and seems to be moderated by the pet‘s
closeness and attachment. Specifically, this study sheds light on the power that pets play
in this path, evidencing the positive interaction between pets’ closeness and emotional
attachment in the mediating path.

Author Contributions: A.J.-S. was responsible for conceptualization, methodology, software, formal
analysis, resources, writing—original draft preparation, writing—review and editing funding acqui-
sition. M.A. was responsible for investigation, data curation, visualization. C.G. was responsible for
validation, supervision. All authors have read and agreed to the published version of the manuscript.

Funding: This work was supported by Fundação para a Ciência e a Tecnologia, grant UIDB/00315/2020.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Institutional Review Board (or Ethics Committee) of
ISCTE—Lisbon University Institute.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data will be made available upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

Appendix A.

Appendix A.1. Survey

Appendix A.1.1. The Attitude toward Telework

Please indicate your agreement or otherwise to the statements below

Appendix A.1.2. Effectiveness/Productivity

1. When e-working I can concentrate better on my work tasks.
2. E-working makes me more effective to deliver against my key objectives and deliverables.
3. If I am interrupted by family/other responsibilities whilst e-working from home, I

still meet my line manager‘s quality expectations.
4. My overall job productivity has increased by my ability to e-work remotely/from home.

Appendix A.1.3. Organizational Trust

1. My organisation provides training in e-working skills and behaviours.
2. I trust my organisation to provide good e-working facilities to allow me to e-work effectively.
3. My organisation trusts me to be effective in my role when I e-work remotely.

Appendix A.1.4. Interference between Personal and Work-Life

1. My social life is not poor when e-working remotely.
2. My e-working does not take up time that I would like to spend with my family/friends

or on other non-work activities.
3. When e-working remotely I do not often think about work related problems outside

of my normal working hours.
4. I am happy with my work-life balance when e-working remotely.
5. Constant access to work through e-working is not very tiring.
6. I do not feel that work demands are much higher when I am e-working remotely.
7. When e-working from home I do not know when to switch off/put work down so

that I can rest (R).
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Appendix A.1.5. Flexibility

1. My work is so flexible I could easily take time off e-working remotely, if and when I
want to.

2. My line manager allows me to flex my hours to meet my needs, providing all the
work is completed.

3. My supervisor gives me total control over when and how I get my work completed
when e-working.

4. Scale (1—totally disagree; 5—totally agree)

Appendix A.1.6. Positive Affect

Today, please indicate below approximately how often you have felt the following
while you were working in your job. Everyone has a lot of overlapping feelings, so you’ll
have a total for all the items that are much greater than 100% of the time.

1. Enthusiastic.
2. Calm.
3. Joyful.
4. Relaxed.
5. Inspired.
6. Laid-back.
7. Excited.
8. At ease.

Scale (1) never to (5) always

Appendix A.1.7. Self-Reported Job Performance

On the last day (you worked), how well were you

1. Today, I achieved my job goals.
2. Today I made the right decisions.
3. Today I permed without mistakes.
4. Today I handled the responsibilities and daily demands of my work.
5. Today I get the things done.
6. Today I get along with others at work.

Scale (1) very little (5) a great deal

Appendix A.1.8. Emotional Attachment to Pets

Please consider the animal you have lived with the longest, and answer using the
following criteria. (1) completely disagree to (5) completely agree.

1. My pet knows when I’m feeling bad.
2. I often talk to other people about my pet.
3. My pet understands me.
4. I believe that loving my pet helps me stay healthy.
5. My pet and I have a very close relationship.
6. I play with my pet quite often.
7. I consider my pet to be a great companion.
8. My pet makes me feel happy.
9. I am not very attached to my pet (R).
10. Owning a pet adds to my happiness.
11. I consider my pet to be a friend.
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Appendix A.1.9. Physical Closeness to Pets

Please, think about the last day you were working remotely. Indicate the frequency
through which the following situations with your pet occurred during the working day.

1. In telework, I usually take breaks to interact with my pet.
2. While you work from home, my pet is close to me when I am working.
3. During telework, my pet is not close to me while I work (R).
4. While I am working, I use to interact with my pet.

Scale (1) never to (5) always.

References

1. Wagner, E.; Pina e Cunha, M. Dogs at the Workplace: A Multiple Case Study. Animals 2021, 11, 89. [CrossRef] [PubMed]
2. Hobfoll, S.E. The influence of culture, community, and the nested-self in the stress process: Advancing conservation of resources

theory. Appl. Psychol. 2001, 50, 337–421. [CrossRef]
3. Hobfoll, S.E.; Halbesleben, J.; Neveu, J.P.; Westman, M. Conservation of resources in the organizational context: The reality of

resources and their consequences. Annu. Rev. Organ. Psychol. Organ. Behav. 2018, 5, 103–128. [CrossRef]
4. Hobfoll, S.E. Conservation of resources theory: Its implication for stress, health, and resilience. In The Oxford Handbook of Stress,

Health, and Coping; Folkman, S., Ed.; Oxford University Press: Oxford, UK, 2011; pp. 127–147.
5. Kurland, N.B.; Bailey, D.E. When workers are here, there, and everywhere: A discussion of the advantages and challenges of

telework. Organ. Dyn. 1999, 28, 53–58. [CrossRef]
6. Vander Elst, T.; Verhoogen, R.; Sercu, M.; Van den Broeck, A.; Baillien, E.; Godderis, L. Not extent of telecommuting, but job

characteristics as proximal predictors of work-related well-being. J. Occup. Environ. Med. 2017, 59, e180–e186. [CrossRef]
[PubMed]

7. Blau, P. Exchange and Power in Social Life; Wiley: New York, NY, USA, 1964.
8. Lemos, A.; Wulf, G.; Lewthwaite, R.; Chiviacowsky, S. Autonomy support enhances performance expectancies, positive affect,

and motor learning. Psychol. Sport Exerc. 2017, 31, 28–34. [CrossRef]
9. Kelemen, T.K.; Matthews, S.H.; Wan, M.; Zhang, Y. The secret life of pets: The intersection of animals and organizational life.

J. Organ. Behav. 2020, 41, 694–697. [CrossRef]
10. Fitzer, M.M. Managing from afar: Performance and rewards in a telecommuting environment. Compens. Benefits Rev. 1997, 29,

65–73. [CrossRef]
11. Fonner, K.L.; Roloff, M.E. Why teleworkers are more satisfied with their jobs than are office-based workers: When less contact is

beneficial. J. Appl. Commun. Res. 2010, 38, 336–361. [CrossRef]
12. Magnavita, N.; Tripepi, G.; Chiorri, C. Telecommuting, off-time work, and intrusive leadership in workers’ well-being. Int Journ

Environ. Res. Public Health 2021, 18, 3330. [CrossRef] [PubMed]
13. Molla, R. How Remote Work is Quietly Remaking Our Lives. 9 October 2019. Available online: https://www.vox.com/recode/

2019/10/9/20885699/remote-work-from-anywhere-change-coworking-office-real-estate (accessed on 29 May 2022).
14. Gajendran, R.S.; Harrison, D.A. The good, the bad, and the unknown about telecommuting: Meta-analysis of psychological

mediators and individual consequences. J. Appl. Psychol. 2007, 92, 1524. [CrossRef]
15. Fredrickson, B.L. What good are positive emotions? Rev. Gen. Psychol. 1998, 2, 300–319. [CrossRef] [PubMed]
16. Cropanzano, R.; Mitchell, M.S. Social exchange theory: An interdisciplinary review. J. Manag. 2005, 31, 874–900. [CrossRef]
17. Fredrickson, B.L. Positive emotions broaden and build. In Advances in Experimental Social Psychology; Academic Press: Cambridge,

MA, USA, 2013; Volume 47, pp. 1–53. [CrossRef]
18. Baron, R.A. Environmentally induced positive affect: Its impact on self-efficacy, task performance, negotiation, and conflict.

J. Appl. Soc. Psychol. 1990, 20, 368–384. [CrossRef]
19. Bono, J.E.; Glomb, T.M.; Shen, W.; Kim, E.; Koch, A.J. Building positive resources: Effects of positive events and positive reflection

on work stress and health. Acad. Manag. J. 2013, 56, 1601–1627. [CrossRef]
20. Hobfoll, S.E. Conservation of resources: A new attempt at conceptualizing stress. Am. Psychol. 1989, 44, 513. [CrossRef] [PubMed]
21. Bakker, A.B.; Demerouti, E. The job demands-resources model: State of the art. J. Manag. Psychol. 2007, 22, 309–328. [CrossRef]
22. Avey, J.B.; Reichard, R.J.; Luthans, F.; Mhatre, K.H. Meta-analysis of the impact of positive psychological capital on employee

attitudes, behaviors, and performance. Hum. Resour. Dev. Q. 2011, 22, 127–152. [CrossRef]
23. Motowildo, S.J.; Borman, W.C.; Schmit, M.J. A theory of individual differences in task and contextual performance. Hum. Perform.

1997, 10, 71–83. [CrossRef]
24. Dotson, M.J.; Hyatt, E.M. Understanding dog–human companionship. J. Bus. Res. 2008, 61, 457–466. [CrossRef]
25. Brickel, C.M. 18/Pet Facilitated Therapies: A Review of the Literature and Clinical Implementation Considerations. Clin. Gerontol.

1986, 5, 309–332. [CrossRef]
26. Bradshaw, J.W.S. Social Interactions Between Animals and People—A New Biological Framework; Anthrozoology Institute, University

of Southampton: Southampton, UK, 1995.
27. Cusack, O. Pets and Mental Health; Haworth: New York, NY, USA, 1988.

178



Animals 2022, 12, 1727

28. Levinson, B.M.; Úbeda, M.R. Psicoterapia Infantil Asistida por Animales; Fundación Affinity: Barcelona, Spain, 2006.
29. Nebbe, L. Nature Therapy. In Handbook on Animal Assisted and Therapy: Theoretical Foundations and Guidelines for Practice; Fine, A.,

Ed.; Academic Press: San Diego, CA, USA, 2000; pp. 385–414.
30. Graham, D.W.; Bergeron, G.; Bourassa, M.W.; Dickson, J.; Gomes, F.; Howe, A.; Kahn, L.H.; Morley, P.S.; Scott, H.M.; Wittum, T.E.

Complexities in understanding antimicrobial resistance across domesticated animal, human, and environmental systems. Ann. N.
Y. Acad. Sci. 2019, 1441, 17–30. [CrossRef] [PubMed]

31. Bradshaw, J. The Animals Among Us: How Pets Make Us Human; Basic Books: New York, NY, USA, 2017.
32. Herzog, H. Some We Love, Some We Hate, Some We Eat; Tantor Audio: Old Saybrook, CT, USA; HarperCollins: New York, NY,

USA, 2010.
33. O’Haire, M. Companion animals and human health: Benefits, challenges, and the road ahead. J. Vet. Behav. 2010, 5, 226–234.

[CrossRef]
34. Cohen, S.P. Can pets function as family members? West. J. Nurs. Res. 2002, 24, 621–638. [CrossRef] [PubMed]
35. Colarelli, S.M.; McDonald, A.M.; Christensen, M.S.; Honts, C. A companion dog increases prosocial behavior in work groups.

Anthrozoös 2017, 30, 77–89. [CrossRef]
36. Pina e Cunha, M.; Rego, A.; Munro, I. Dogs in organizations. Hum. Relat. 2019, 72, 778–800. [CrossRef]
37. Hall, S.S.; Mills, D.S. Taking dogs into the office: A novel strategy for promoting work engagement, commitment and quality of

life. Front. Vet. Sci. 2019, 6, 138. [CrossRef] [PubMed]
38. Harter, S. The development of self-representations during childhood and adolescence. In Handbook of Self and Identity; Leary, M.R.,

Tangey, J.P., Eds.; Guilford Press: New York, NY, USA, 2003; pp. 610–642.
39. McConnell, A.R.; Strain, L.M.; Brown, C.M.; Rydell, R.J. The simple life: On the benefits of low self-complexity. Pers. Soc. Psychol.

Bull. 2009, 35, 823–835. [CrossRef] [PubMed]
40. Junça-Silva, A.; Lopes, C. Cognitive and affective predictors of occupational stress and job performance: The role of perceived

organizational support and work engagement. J. Econ. Adm. Sci. 2021, ahead of print. [CrossRef]
41. Imai, N.; Dorigatti, I.; Cori, A.; Riley, S.; Ferguson, N.M. Estimating the Potential Total Number of Novel Coronavirus Cases in

Wuhan City, China. 2020. Available online: https://www.imperial.ac.uk/media/imperial-college/medicine/mrc-gida/2020-01-
17-COVID19-Report-1.pdf (accessed on 2 April 2022).

42. Sohrabi, C.; Alsafi, Z.; O’neill, N.; Khan, M.; Kerwan, A.; Al-Jabir, A.; Iosifidis, C.; Agha, R. World Health Organization declares
global emergency: A review of the 2019 novel coronavirus (COVID-19). Int. J. Surg. 2020, 76, 71–76. [CrossRef] [PubMed]

43. Grant, C.A.; Wallace, L.M.; Spurgeon, P.C.; Tramontano, C.; Charalampous, M. Construction and initial validation of the E-Work
Life Scale to measure remote e-working. Empl. Relat. 2019, 41, 16–33. [CrossRef]

44. Warr, P.; Bindl, U.K.; Parker, S.K.; Inceoglu, I. Four-quadrant investigation of job-related affects and behaviours. Eur. J. Work
Organ. Psychol. 2014, 23, 342–363. [CrossRef]

45. Abramis, D.J. Relationship of job stressors to job performance: Linear or an inverted-U? Psychol. Rep. 1994, 75, 547–558. [CrossRef]
[PubMed]

46. Johnson, T.P.; Garrity, T.F.; Stallones, L. Psychometric evaluation of the Lexington attachment to pets scale (LAPS). Anthrozoös
1992, 5, 160–175. [CrossRef]

47. Hayes, A.F. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach; Guilford publica-
tions: New York, NY, USA, 2017.

48. Hayes, A.F. Partial, conditional, and moderated moderated mediation: Quantification, inference, and interpretation. Commun.
Monogr. 2018, 85, 4–40. [CrossRef]

49. Podsakoff, N.P. A tutorial on the causes, consequences, and remedies of common method biases. MIS Q. 2017, 35, 293–334.
50. Martela, F.; Ryan, R.M.; Steger, M.F. Meaningfulness as satisfaction of autonomy, competence, relatedness, and beneficence:

Comparing the four satisfactions and positive affect as predictors of meaning in life. J. Happiness Stud. 2018, 19, 1261–1282.
[CrossRef]

51. Hackman, J.R.; Oldham, G.R. Development of the job diagnostic survey. J. Appl. Psychol. 1975, 60, 159. [CrossRef]
52. Siruri, M.M.; Cheche, S. Revisiting the Hackman and Oldham Job Characteristics Model and Herzberg‘s Two Factor Theory:

Propositions on How to Make Job Enrichment Effective in Today‘s Organizations. Eur. J. Bus. Manag. Res. 2021, 6, 162–167.
[CrossRef]

53. Anderson, A.J.; Kaplan, S.A.; Vega, R.P. The impact of telework on emotional experience: When, and for whom, does telework
improve daily affective well-being? Eur. J. Work Organ. Psychol. 2015, 24, 882–897. [CrossRef]

54. Abdel Hadi, S.; Bakker, A.B.; Häusser, J.A. The role of leisure crafting for emotional exhaustion in telework during the COVID-19
pandemic. Anxiety, Stress Coping 2021, 34, 530–544. [CrossRef] [PubMed]

55. Barker, S.B.; Rasmussen, K.G.; Best, A.M. Effect of aquariums on electroconvulsive therapy patients. Anthrozoös 2003, 16, 229–240.
[CrossRef]

56. Gee, N.R.; Fine, A.H.; Schuck, S. Animals in educational settings: Research and practice. In Handbook on Animal-Assisted Therapy;
Academic Press: Cambridge, MA, USA, 2015; pp. 195–210. [CrossRef]

57. Bowlby, J. Attachment and Loss: Volume 1. Attachment; Basic Books: New York, NY, USA, 1969.
58. Bowlby, J. Attachment and Loss: Volume 2. Separation: Anxiety and Anger; Basic Books: New York, NY, USA, 1973.
59. Bowlby, J. Attachment and Loss: Volume 3. Loss: Sadness and Depression; Basic Books: New York, NY, USA, 1980.

179



Animals 2022, 12, 1727

60. Antonacopoulos, N.M.; Pychyl, T.A. An examination of the potential role of pet ownership, human social support and pet
attachment in the psychological health of individuals living alone. Anthrozoös 2010, 23, 37–54. [CrossRef]

61. Podsakoff, P.M.; MacKenzie, S.B.; Podsakoff, N.P. Sources of method bias in social science research and recommendations on how
to control it. Annu. Rev. Psychol. 2012, 63, 539–569. [CrossRef]

62. Stoermer, S.; Lauring, J.; Selmer, J. The effects of positive affectivity on expatriate creativity and perceived performance: What is
the role of perceived cultural novelty? Int. J. Intercult. Relat. 2020, 79, 155–164. [CrossRef]

63. Lades, L.K.; Laffan, K.; Daly, M.; Delaney, L. Daily emotional well-being during the COVID-19 pandemic. Br. J. Health Psychol.
2020, 25, 902–911. [CrossRef]

64. Taylor, S.; Landry, C.A.; Paluszek, M.M.; Asmundson, G.J. Reactions to COVID-19: Differential predictors of distress, avoidance,
and disregard for social distancing. J. Affect. Disord. 2020, 277, 94–98. [CrossRef]

65. Morgeson, F.P.; Humphrey, S.E. The Work Design Questionnaire (WDQ): Developing and validating a comprehensive measure
for assessing job design and the nature of work. J. Appl. Psychol. 2006, 91, 1321. [CrossRef]

66. JunÃ§a-Silva, A.; Pombeira, C.; Caetano, A. Testing the affective events theory: The mediating role of affect and the moderating
role of mindfulness. Appl. Cogn. Psychol. 2021. [CrossRef]

67. AFP-JIJI. To Reduce Work Stress, Japan Firms Turn to Office Cats, Dogs and Goats. The Japanese Times. 2017. Available on-
line: http://www.japantimes.co.jp/news/2017/05/25/national/reduce-work-stresse-japan-firms-turn-office-cats-dogs-goats/
#.WTQbyuvyvIU (accessed on 2 April 2022).

68. Johnson, Y. A Pet-Friendly Workplace Policy to Enhance the Outcomes of an Employee Assistance Programme (EAP). Ph.D. Thesis,
University of Pretoria, Pretoria, South Africa, 2006.

69. Hunter, C.; Verreynne, M.L.; Pachana, N.; Harpur, P. The impact of disability-assistance animals on the psychological health of
workplaces: A systematic review. Hum. Resour. Manag. Rev. 2019, 29, 400–417. [CrossRef]

180



Citation: Johnson, A.C.; Miller, H.C.;

Wynne, C.D.L. How Dog Behavior

Influences Pet Owner’s Perceptions

of Dog Preference for Dental Chews.

Animals 2023, 13, 1964. https://

doi.org/10.3390/ani13121964

Academic Editor: Betty McGuire

Received: 8 May 2023

Revised: 8 June 2023

Accepted: 10 June 2023

Published: 12 June 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

animals

Article

How Dog Behavior Influences Pet Owner’s Perceptions of Dog
Preference for Dental Chews

Anamarie C. Johnson 1,*, Holly C. Miller 2 and Clive D. L. Wynne 1

1 Department of Psychology, Arizona State University, Tempe, AZ 85287, USA; cwynne1@asu.edu
2 General Mills, 1 General Mills Blvd, Golden Valley, MN 55426, USA; holly.miller@genmills.com
* Correspondence: acjohn47@asu.edu

Simple Summary: Most studies on dog food and treat preferences focus on owner reports about
the product and how much the dog consumes. The aim of this study was to examine dog behavior
and engagement in a home-environment with eight different dental chews. Owners submitted a
video of their dogs which was analyzed to investigate any relationship between coded dog behavior
and owner survey responses for preference among the chew types. Owner-reported dog preference
related more to the video coded behavior than their own preference providing some preliminary
guidance on what factors might relate to product preference and purchase and how analysis of
in-home behavior may better guide pet product research.

Abstract: American pet owners spend billions of dollars on food and treats so it is important to
understand what products they want and what they think their dog would enjoy. This study analyzed
video recordings of dogs engaging in dental chews in their home environment and compared the
observed appetitive behaviors to owner preference and owner-reported dog preference. Overall,
appetitive behavior differed significantly between some dental chews. Owner preference for the
chews correlated significantly with dog appetitive behavior, but the effect was small (r (702) = 0.22,
p = 0.001), whereas owner-reported dog preference correlated significantly with dog appetitive
behavior and showed a moderate effect size (r (702) = 0.43, p = 0.001)—similar in magnitude to findings
when parents are asked to report on their children’s behavior. By merging objective behavioral
observation of owner-recorded videos with their survey responses, we were able to preliminarily
parse out what factors owners may use to assess preference and encourage the future use of in-home
video recordings to better understand dog and owner engagement and interaction with pet products.

Keywords: dog; pet food industry; human–dog interaction

1. Introduction

In 2022, around 69 million households in the United States owned a dog and spent
138.6 billion dollars in the pet industry [1]. Fifty-eight billion dollars were spent on food
and treats [1], so understanding what a dog prefers to consume and how that might
align with owner preference is economically important. The relationship between owner
perceptions of dog preferences and dog behavior also raises basic questions of how well
people understand their dogs’ sources of pleasure and discomfort.

The National Research Council defined palatability for dog and cat food as the “physi-
cal and chemical properties of the diet which are associated with promoting or suppressing
feeding behavior during the pre-absorptive or immediate post-absorptive period” [2]
(p. 24). Yet, as argued by Aldrich and colleagues [3], palatability is much more than a
substance’s sensory properties and what makes it appealing to a dog, and researchers
should seek a more holistic understanding that considers the animal, prior exposure to
food, and human and environmental factors.

Within palatability, one can analyze a dog’s mere acceptance of a food product or
parse out preference by looking at a deliberate choice for one product over another [3].
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Animals 2023, 13, 1964

Historically, acceptance of food has been analyzed through a single bowl test where the
dog is presented with one bowl of food and the amount consumed is measured [3]. By
switching between an old and a new food, one can compare acceptance of foods and how
intake varies between the two [3]. This method is primarily useful in assessing true dislike
of a product; to assess more graded choice, Aldrich and colleagues [3] recommended a
two-choice design.

In a two-choice design, a dog is simultaneously given equal amounts of two food
products in two different bowls [3] The dog’s preference is assessed by observing the
product the dog first approaches, first consumes, and, after a set time, comparing the
amount of food remaining in the bowls [3]. This design has the drawback that pet dogs
might not be able to discriminate between two items or may be indifferent to them [3].
Laboratory dogs, on the other hand, can be trained to be highly discriminatory, but their
refined palates have been shown to be quite different than those of pet dogs [4].

To better understand motivation for a particular food, some modifications of the
standard two-choice design have been attempted. Some researchers have added in operant
tasks and compared food products using a dog’s motivation to press a lever [5] or perform
a certain trained behavior such as touching its nose to the experimenter’s hand [6]. Work-
ing within the applied behavior analysis tradition, one study utilized a paired stimulus
assessment and a subsequent reinforcer assessment to parse out dog preference [6]. Dogs
were offered choices among six food items presented in pairs; the six were then ranked
from least to most preferred. Based on those preferences, the least and most preferred food
types were later presented pairwise on two different reinforcement schedules where the
dogs had to press their noses to the experimenter’s hand to assess preference. The study
found that the most preferred food item in the paired stimulus assessment functioned as a
reinforcer for both schedule conditions with dogs responding more to the most preferred
food item than to the least preferred [6]. Additionally, in a survey, dogs’ owners were
usually accurate in predicting the dog’s most preferred food item [6].

Another study merged a two-choice design with direct analysis of dog behavior. Dogs
first sampled two food products (a meat treat compared to a bland kibble). Then, during
testing, the dogs were prevented from accessing the food by placing it in locked containers.
Instead, their behavior in attempting to gain access to the food—such as by pawing at the
container or sniffing—was measured and compared [7]. These behaviors on the inaccessible
test were then compared to how much of the same products was consumed when they
were presented in food puzzles. The authors found that the meatier treat was sniffed and
engaged with more often during the inaccessible test than the less-preferred kibble and this
preference was maintained during the food puzzle assessment [7].

Beyond direct comparative presentation of food, dog preference is often assessed
through owner reports. These studies often relate how the owner sees their dog holistically
“enjoying” a food product to their preference for obtaining that product [8–10]. Several
factors have been shown to influence owner motivation to feed a product. One study
analyzed how a pet food’s aroma, appearance, and color might relate to owner preference
and owner-reported dog’s preference; owner’s overall liking for a product corresponded
with their ratings of its physical qualities, which in turn correlated with owner-reported
predicted dog liking [8].

Few studies have considered the specific dog behaviors that might relate to an owner’s
assessment of a dog’s preference for one food over another. In a comparison of dogs
who ate either a conventional food diet, a raw meat diet, or a vegan diet, owners were
asked to report factors that contributed to why they fed the specific food to their dog and
whether their dog presented any of the ten palatability behavioral indicators the researchers
proposed [11]. These indicators were derived from owner reports from a prior study [12]
and included behaviors such as speed of eating, jumping, vocalizing, sniffing the food, and
tail wagging [11]. Knight and Satchell [11] determined that certain palatability indicators
loaded onto what they identified as dog enthusiasm towards a food (associated with
behaviors including tail wagging or eating food quickly). Alternatively, sniffing, as also
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reported by Di Donfrancesco and colleagues [12], was interpreted as indicating hesitancy
in consuming the food [11].

Several studies have investigated dogs’ preferences for different dog foods, but fewer
have investigated dogs’ preference and ingestion of items sold as dog treats. White et al. [13]
reported that 70% of surveyed dog owners viewed treats as something additional given
to their dog, not part of their standard, daily diet. Sixty-two percent of owners identified
chews as a common, popular treat and many owners reported giving treats more than three
times a week [13]. Owners felt that treats were important to make the dog happy but also
noted that treats could be context-specific, such as rewards during training. Owners also
indicated that different chews could be given for different reasons—such as dental chews
for dental hygienic care [13].

Periodontal disease, which includes both gingivitis and periodontitis, can result from
the buildup of plaque on dogs’ teeth which may lead to bacteria that can affect the tissues
of the mouth [14]. It has been estimated that up to 85% of adult dogs suffer from some
form of periodontal disease and, as a result, many veterinarians recommend regular teeth
brushing or veterinary professional teeth cleaning to remove harmful plaque. However,
teeth brushing can be difficult for owners to maintain on a daily schedule and putting a
dog under anesthetic to carry out teeth cleaning can be risky [14]. As such, giving a daily
dental chew that might reduce plaque could be very helpful. In a comparison of three
commercially available dental chews, all were shown to inhibit plaque and calculus growth
on teeth and reduce halitosis [14].

Offering a dental chew to a dog to facilitate dental care can only be as effective as
the dog’s motivation to engage with the chew. Because a dog is unable to articulate its
preference for a food, an objective method of assessing preference through behavior has
great potential value. No prior study has analyzed how owners’ preferences for different
dog treats relate to their reports of their dogs’ preferences and to objective assessment of
dogs’ behavior. The aim of this study was to analyze video recordings made by owners
during in-home consumer testing and compare the outcome of a direct analysis of the
duration and frequency of the dogs’ behaviors to owners’ reports of their own and their
dogs’ preferences.

2. Materials and Methods

2.1. Participants

A market research group with an internal panel of over a million potential partici-
pants was contracted to identify, recruit, and perform the consumer testing. Prospective
participants were sent a screening questionnaire to determine eligibility based on several
criteria relating to the household and owned dogs (Table 1). A target sample size of at least
60 participants was estimated to provide a minimum power of 0.80 to detect a medium
effect size at an alpha level of 0.05.

Table 1. List of criteria for inclusion in the survey.

Name of Criterion Criterion Eligibility

Age 25–54 years old

Household Composition Exclude grown children living with parents

Household Income Greater than $30,000

Level of Education Minimum high school graduate

Employment Full- or part-time employed, retired, homemaker

Occupation type NOT employed in advertising, market research, sales promotion, media, veterinarian or
animal hospital, pet store, manufacturer pet supplies, or new product development

Number of Dogs in home One or two dogs

Relationship to Dog in home Make all or most purchase decisions for dog, schedule, and attend more veterinarian visits
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Table 1. Cont.

Name of Criterion Criterion Eligibility

Age of dog 1–10 years old

Muzzle shape Medium to very long snout, no brachycephalic dogs

Last visit to veterinarian Within last 6–8 months

Treat purchase and offering to dog Regularly purchase and offer dental chews daily to once a week, need to have purchased a
dental chew within the last 4 months

Type of Dental Chew purchase One of eight brands in study: Arknaturals, Blue Dental Bones, Purina Dentalife, Pedigree
Dentastix, Greenies, Merrick Fresh Kisses, Whimzees, or Blue Wilderness Wild Bones

Medical history of dog No history of digestive issues after giving treats or new food, no dental issues, no
food allergies

Technology iPhone or Android, download of survey application

Potential participants were asked to complete an implicit bias test through an online
portal to confirm that they owned and utilized a smart phone or internet-connected tablet.
Once identified, participants verified that they could commit to the study for a total of four
hours over an estimated five weeks. Participants who completed all tasks for the study
received $500.

2.2. Procedure

Participants were sent the commercially available product bags of eight target dental
chews (Naturals Brushless Toothpaste, Arknaturals, Tampa, FL, USA; Blue Dental Bones,
Blue Buffalo Company LTD, Joplin, MO, USA; Greenies, Mars Petcare US, Franklin, TN,
USA; Merrick Fresh Kisses, Merrick Pet Care, Hereford, TX, USA; Pedigree Dentastix,
Mars Petcare US, Franklin, TN, USA; Purina Dentalife, Neehah, WI, USA; Whimzees,
Wellness Pet Company, Tewksbury, MA, USA; and Blue Wilderness Wild Bones, Blue
Buffalo Company LTD, Joplin, MO, USA). Participants were asked to video film their
dogs engaging with each dental chew. To ensure video quality, all participants were first
provided written instructions and a sample video and asked to practice filming their
dog. Instructions included the owner behaving neutrally towards the dog when the treat
was presented and staying out of frame during the filming but present to observe the
dog for safety. Ninety participants with the best practice recordings, 30 with small dogs
(est. 8–25 lbs; 3.6–11.3 kg), 30 medium dogs (est. 25–45 lbs; 11.3–20.4 kg), and 30 large
(45–70 lbs; 20.4–31.8 kg), were selected. All completed practice videos were reviewed by
the first author.

Participants with two dogs only submitted responses for one dog and were instructed
to keep the other dog separated while the focal dog engaged with the chew.

The study lasted from 9 April 2021 to 14 May 2021.
Each participant presented a single brand of dental chew to their dog for three con-

secutive days. This same procedure was completed for the remaining seven dental chews
brands. The order of presentation of the different brands of dental chew was randomized
and assigned across participants.

Participants were instructed to feed a dental chew between meals and to not implement
any other dietary changes for their dog during the study duration. On Days 1 and 2, all
participants offered the chew to the dog and then completed a series of survey questions
relating to the dog’s enjoyment and focus with the chew and its perceived efficacy and
freshness. These questions were of interest to the broader scope of the overall project
but were not of interest in this study and are not reported here. Participants completed
survey questions on Days 1 and 2 and only video recorded their dog on the third day.
On Day 3, they were instructed to film the dog from when the chew was offered until it
was completely consumed or for at least two minutes. As in the practice filming, owners
were asked to behave neutrally and to stay out of frame for the duration of the video. On
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Day 4, no chew was offered, and participants completed a survey on their preference and
perception of the dogs’ preference for that chew. Five questions were selected for analysis;
additional questions not relevant to this study are not reported here. All the response
options were presented on a Likert scale (Table 2).

Table 2. List of selected five questions from Day 4 survey with scale labels where applicable.

Overall, how well do you like or dislike these dog dental chews?

1: Dislike Extremely
2: Dislike very much
3: Dislike moderately

4: Dislike slightly
5: Neither like nor dislike

6: Like slightly
7: Like moderately
8: Like very much
9: Like extremely

I felt happy giving these dental dog chews to my dog

1: Not at all happy
2:
3:

4: Neither happy or unhappy
5:
6:

7: Very happy

I felt indifferent when giving these dental dog chews to my dog

1: Very Indifferent
2:
3:

4: Neutral
5:
6:

7: Not at all indifferent

My dog felt happy when I offered him/her these dental
dog chews

1: Dog felt not at all happy
2:
3:

4: Neutral
5:
6:

7: Dog felt very happy

My dog felt disappointed when I offered him/her these dog
dental chews

1: Very disappointed
2:
3:

4: Neutral
5:
6:

7: Not at all disappointed

2.3. Video Analysis

A total of 704 videos, 8 per participant, were analyzed using the event-logging software,
BORIS [15], operated by video coders trained to 80% or better accuracy. The video coders
were blind to the aims of the study. The first author randomly selected and reviewed 20%
of the videos to ensure consistency.

All behaviors were coded for their duration. (Table 3).
Total appetitive engagement was defined from the ethogram as the sum of the four

appetitive behaviors (Carry, Chew, Crumbs, and Investigate) from the first 60 s of each
video. We selected 60 s for analysis because of a need to standardize a time period during
which most dogs were still interacting with the chew (video length varied from 36 to 897 s).
Inspection of the video recordings showed that most active engagement with the chews
was complete in one minute. Only 2.7% of videos (19 of 704) showed “carry” and 7.7% of
videos (54 of 704) showed “investigate” beyond 60 s. There was extensive chewing and
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interaction with crumbs beyond the first 60 s (85% of videos showed chewing and crumb
behavior after 60 s), but we viewed that as a completion of consumption, which depended
on the size of the chew and of the dog, rather than evidence of levels of enthusiasm for
the chew.

Table 3. Ethogram of coded behaviors.

Coded Behavior Definition

Chew Dog is actively eating/ingesting the chew.

Ignore Dog does not interact with the chew.
Dog’s head is turned away from chew or dog is near chew but is not smelling/engaging with it.

Carry Dog is holding the chew in its teeth but is either actively moving/walking with the chew while not chewing or
it has the chew in its mouth and is holding it without eating/ingesting.

Investigate Dog is not chewing but smelling/investigating the chew.
Behaviors can include sniffing, pawing, or licking the chew.

Hold Dog chews by holding chew between two paws or using one of its paws to prop the chew up.

Crumbs Chew is complete but dog licks or seeks out remaining crumbs.

Jumping Dog jumping up for chew, at least two paws off the ground at the same time.

Dancing Dog is tapping paws in fast movement while waiting to receive chew.

Burying Dog attempts to bury the chew either in outside substrate or in furniture or bedding, presented behavior can
be moving head back and forth.

Playing Dog tosses chew around, play bows around chew.

2.4. Statistical Analysis

All statistical analyses were conducted using the software package SPSS (Version 28,
IBM Corp., Armonk, NY, USA).

A two-way ANOVA was conducted on total appetitive behavior with repeated mea-
sures on the type of dental chew and a between-subjects factor of dog weight. Pairwise
comparisons with Bonferroni corrections were completed to determine significant differ-
ences. Pearson correlation analyses were conducted comparing the five survey questions
to each other. Regression analyses were conducted comparing appetitive behavior to the
survey questions relating to owner satisfaction in giving the dental chew (happiness or
indifference), dog satisfaction in the chew (happiness or disappointment), and owner’s
overall liking of the chew.

The frequency of refusal, where the dog did not interact with the chew at any point, for
any of the eight dental chews was also calculated as well as how dogs of different weight
differed in their refusal of any of the dental chews. Chi square analysis was used to test for
differences in brand and dental chew refusal across participants.

3. Results

After 5 weeks of the study, 88 participants submitted 704 videos: 28 for small dogs,
31 medium dogs, and 29 large dogs.

A total of 34 dogs (38.6%) refused at least one dental chew: 15 small dogs, 9 medium dogs,
and 10 large dogs. There was a total of 116 refusals across 704 chew experiences (16.3%).
Purina Dentalife (5.2%) was the least refused chew by all dogs while Whimzees was the
most refused (20.9%), (χ2

(2) = 13.02, p = 0.001).
Behaviors burying, jumping, playing, and vocalizing occurred very infrequently in

our sample. Burying was only seen in five participants, jumping in twenty-five participants,
playing in six participants, and vocalizing in none.

For the ANOVA on appetitive behavior, Mauchley’s Test of Sphericity indicated that
the sphericity assumption was violated (χ2

(2) = 59.12, p = 0.001) and, thus, a Greenhouse–
Geisser correction was used. There was a significant main effect of product (Greenhouse–
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Geisser corrected, F (5.90, 501.15) = 3.85, p = 0.001). Pairwise t-test comparisons with Bonfer-
roni corrections showed significant differences in appetitive behavior between Arknaturals
and Dentalife (p = 0.01), Dentalife and Merrick (p = 0.005), and Greenies and Merrick
(p = 0.007) (Figure 1). There was also a significant effect of dog weight (F (2, 85) = 3.46,
p = 0.036). A Tukey’s post hoc analysis showed that large dogs interacted significantly
longer with the chews than did small ones (p = 0.03). The interaction between appetitive
behavior within the first 60 s and dog weight was not significant (Greenhouse–Geisser
corrected (F (11.79, 501.15) = 1.37, p = 0.180).

Figure 1. Comparison of appetitive behaviors of dogs across the eight dental chews in first 60 s of
exposure. Error bars represent standard error. * indicates significant difference in total interaction,
p < 0.05.

Items in the final survey of owners’ preferences and owner-reported dogs’ preferences
towards the chews all significantly correlated with each other (Table 4).

Table 4. Descriptive statistics (number (n), mean (M), and standard deviation (SD)) of Likert Scale
(1–7) survey responses and their Pearson intercorrelation matrix. Questions relating to indifference
and disappointment were reverse coded.

Questions n M SD 1 2 3 4 5

1. Overall liking of the chew 704 6.70 1.99 --

2. Owner felt happy with the chew 704 5.37 1.49 0.79 ** --

3. Owner felt indifferent about the chew 704 5.17 1.65 0.50 ** 0.59 **a --

4. Dog felt happy about the chew 704 5.67 1.51 0.62 ** 0.61 ** 0.43 **a --

5. Dog felt disappointed about the chew 704 5.74 1.77 0.57 ** 0.53 **a 0.32 ** 0.80 **a --

** Indicates significance level of p < 0.01 (2 tailed). a Indicates questions were reverse coded.

We performed a regression analysis on the five survey questions in relation to the
coded appetitive behavior (Table 5). For the three questions related to owner preference,
the relationships were significant but had a small effect size [16]. Dog behavior significantly
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predicted owner liking (b = 1.92, t (702) = 6.01, p = 0.001, and R2 = 0.05), owner happiness
in giving the chew (b = 1.59, t (702) = 3.70, p = 0.001, and R2 = 0.02), and owner indifference
in giving the chew (b = 0.95, t (702) = 2.42, p = 0.016, and R2 = 0.01).

Table 5. Regression analysis for survey questions on dental chews with the predictor variable
appetitive behavior.

R R Square Adj.R Square Unstandardized B p

Overall liking 0.22 0.05 0.05 1.92 0.001

Human felt happy 0.14 0.02 0.02 1.59 0.001

Human felt indifferent 0.09 0.01 0.01 0.95 0.016

Dog felt happy 0.43 0.18 0.18 4.86 0.001

Dog felt disappointed 0.44 0.19 0.19 4.21 0.001

Appetitive behavior accounted for more variance in the two questions relating to
owner-reported dog preference, qualifying as moderate effect sizes [16]. Dog behavior
significantly predicted owner reporting that the dog liked the chew (b = 4.86, t (702) = 12.55,
p = 0.001, and R2 = 0.18) and owner reporting the dog being disappointed with the dental
chew (b = 4.21, t (702) = 12.79, p = 0.001, and R2 = 0.19).

4. Discussion

This study compared direct behavioral analysis of dogs’ engagement with eight
different dental chews to owner survey responses. Overall, there were differences in
the amount of appetitive behavior in the first 60 s of a dog receiving the dental chews.
Owner responses on survey questions relating to their preference and their reports of dog
preference for a chew significantly correlated with each other. Coded appetitive behavior
correlated significantly with owner preference and with owner-reported dog preference,
but the correlations differed in magnitude: owner preference had only a small relationship
with dog behavior, whereas the effect sizes of the relationship between owner-perceived
dog preferences and dog behavior were medium [16].

Some palatability-related behaviors frequently reported in the literature were not
displayed by the dogs in our sample. Jumping and vocalizing, reported as indicators of
palatability and enthusiasm towards food by Knight and Satchell [11], occurred infrequently
(jumping) or not at all (vocalizing) in our sample. Knight and Satchell’s [11] study, however,
relied solely on owner reports of behavior rather than objective coding. As the authors
noted, behavior assessments by untrained owners are less reliable than analysis of video
recordings by trained observers blind to the aims of the study. By comparing owner-
reported dog preference to objective behavioral coding, participants in our sample did
appear to appropriately use some of their dog’s behavior to report their dog’s preference.

Prato-Previde and colleagues [17] showed that owners can have a large impact on how
dogs interact with food. When owners displayed interest in a bowl containing a few pieces
of kibble compared to a bowl with more, dogs counterintuitively chose the bowl with less
food. When there was no owner influence, dogs chose the bowl with more kibble [17]. We
attempted to minimize owner influence by instructing owners not to interact with their
dog while it was engaging with the chew during filming, but we were only able to view
the interaction from one camera angle and did not have recording of the first two dental
chew engagements. It is, thus, possible that the behavior we observed might have been
influenced by the owner. For example, the instruction to remain neutral may have led to
more subdued behavior in the dogs which could explain why we did not observe much
jumping or vocalizing as reported by Knight and Satchell [11].

Total appetitive behavior coded from video recordings accounted for about 18% of the
variance in owner responses about their dog’s preferences for the dog chews. Similar trends
of correlations of moderate magnitude are seen in studies that have compared parental

188



Animals 2023, 13, 1964

reports to direct analysis of children’s behavior [18]. Stifter and colleagues [18] noted that
several studies found significant correlations between parent ratings and unbiased obser-
vations but that these correlations were often weak to moderate in magnitude (r < 0.30).
A study by Root and Stifter [19] compared mothers’ questionnaire responses of how they
would react to their child’s negative emotions to unbiased observations in laboratory and
classroom settings. Mothers’ reported behavioral responses of support correlated with
the observed laboratory and classroom behavior, accounting for a moderate effect size,
R2 = 0.14.

It is interesting that, although dog behavior predicted a moderate amount of the
variance in owners’ reports of dogs’ perception of dental chews, it predicted very little
of owners’ reports of their own preference for the chews. This could indicate that other
dog behaviors not coded here, or unanalyzed aspects of the chew, such as its size, color,
or branding, may influence owner responses. It is also possible that when asked about
their own preference among chew brands, people focus solely on their own impressions
of texture, odor, and possible flavor, independent of anything their dog is doing. In
a comparison of parent and child food preferences, researchers found that while there
was overall similarity in preference, parents would often focus their preferences on the
healthiness of a food which was not a factor in the children’s own preferences [20]. Similarly,
when parents were asked to report their preference for children’s books and then predict
their child’s preference, parents preferred books with cultural acclaim while factors such as
whether their child’s gender matched the book’s protagonist or the number of words per
page affected how they predicted their child’s preference [21].

The evidence here that participants were able to competently record and upload video
recordings of their dogs’ behavior opens the door for objective behavioral observation of
dogs in their home without the intervention of strangers and, thus, where they are most
comfortable. With some simple instructions, participants in our study were able to record
footage that was then analyzed by trained coders and compared to previous studies that
had relied on owner reporting of their dog’s behavior which may be subject to bias and
misinterpretation [11,12]. By merging objective observation with survey data, we gained
insight into what features owners might be using when making a purchasing decision.
Future research should expand on the opportunity that in-home video recording provides
to obtain an understanding of how dogs and owners interact with pet food products.

Limitations

One possible limitation of this study was the variety of durations with which the
dogs interacted with the chews and, consequently, the varied video-recording durations
provided by the owners. We attempted to control for this by only analyzing the first 60 s
of each video and found that some appetitive behaviors such as “investigate” and “carry”
occurred at relatively low frequencies after that time. Chewing persisted beyond 60 s, but
most dogs did not chew for more than around 40 of the first 60 s. Interaction with crumbs
also persisted beyond 60 s but crumb behavior could only occur if the chew was complete
and soft enough to form crumbs. However, the nature of a dog’s interaction with a dental
chew is not necessarily just a function of the dog’s enthusiasm for it, but also related to its
size, hardness, and abrasiveness.

Additionally, while participants were instructed to feed their dog between meals so
their dog would not be satiated, we could not know the feeding schedule for dogs and how
that might affect chew interest.

It might have been beneficial to have owners record their dogs’ behavior with the
dental chew over all three days of chew exposure. This would have made it possible to
observe possible changes in behavior as the dogs adjusted to the chews. Dogs tend to be
more neophilic than other animals and prefer variety in their daily diet [22]. Callon et al. [23]
and Vondran [24] noted that dogs showed enhanced interest in novel food products.
However, dogs can also present neophobic behavior and, as Callon and colleagues [23]
noted, dogs presented a novel food showed more hesitation and were slower to eat on the
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first day of food presentation than the last. Thus, it seems likely that behavioral interaction
with the chews we presented would have changed over the course of three days, however,
neophilic or neophobic behavior was not the focus of this study.

5. Conclusions

This study utilized owner-reported surveys and owner-recorded videos during an
in-home test of eight commercially available dental chews to investigate how dogs’ overt
behavior corresponded to owner survey responses. Overall durations of appetitive engage-
ment during the first 60 s across the different brands of dental chew were quite similar. We
found the observed dogs’ behavior only had a small impact on owner preference while
the same behavior predicted owner-reported dog preference with a moderate effect size.
Researchers should take advantage of in-home video recording to better understand how
owners perceive their dog’s liking of a product and how that ultimately may affect their
preference and purchasing intent.
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Simple Summary: Dogs and cats are animals that have been accompanying humans for many years.
There is no doubt that they are emotionally connected with people, although each of them in their own
way. The study attempts to assess the emotional relationship between humans, dogs, and cats living
in one household on the basis of the correlations between the hair cortisol level. The study involved
25 women who had at least one dog and at least one cat at home. Based on the study conducted, no
significant correlation was found between the level of cortisol in the hair of the owners and their pets.
There were, however, some interesting differences depending on the degree of emotional connection
and the frequency of interactions.

Abstract: Human–animal interactions and the emotional relationship of the owner with the pet are
the subjects of many scientific studies and the constant interest of not only scientists but also pet
owners. The aim of this study was to determine and compare the hair cortisol levels of dogs, cats,
and their owners living in the same household. The owners were asked to complete a questionnaire
concerning the frequency of their interactions with pets and emotional relationship with each of
their cats and each of their dogs. The study involved 25 women who owned at least one dog and at
least one cat. In total, 45 dogs and 55 cats from 25 households participated in the study. The average
level of hair cortisol of the owners was 4.62 ng/mL, of the dogs 0.26 ng/mL, and in the hair of cats
0.45 ng/mL. There was no significant correlation between the hair cortisol level of the owner and dog
or the owner and the cat and between dogs and cats living together. A significant positive correlation
was observed between the hair cortisol level in the owner and the pet, for dogs in which the owner
performs grooming treatments once a week and for cats which are never kissed. Although our study
did not find many significant correlations, studies using other stress markers might have yielded
different results.

Keywords: hair cortisol level; human-animal interaction; dog; cat

1. Introduction

Human–animal interactions are one of the key issues of interest to psychologists,
zoopsychologists, and scientists in the field of behavior and animal welfare, both with
respect to companions [1–3] and farm animals [4]. The companion animals are now treated
as family members. In every family, including interspecies ones, there are a number of
relationships, interactions, and conflicts that affect the stress level, and thus the wellbeing
of individual members of the interspecies “herd.” The relationship between the dog’s and
its handler or owner’s reaction to stress has been examined. Acute stress was assessed by
Buttner et al. [5] and Wojtaś et al. [3]. Chronic stress was assessed by Sundman et al. [6].
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The behavioral and physiological effects of dog–human interactions were described by
Payne et al. [7], Petersson et al. [8], and Willen et al. [9]. The human–cat relationship has
been extensively analyzed by Turner [10]. The effects of humans on cats based on oxytocin
and cortisol levels in urine were analyzed by Nagasawa et al. [11]. The effect of cats on
humans was investigated by Turner et al. [12].

There are at least a few reasons why hair is increasingly used and appreciated as
biological material in research in many fields. It is a material of high durability and
resistance to external factors. As hair does not appear suddenly but grows over weeks or
months, analysis of its composition makes it possible to measure physiological changes over
a given time scale. Research shows that the hair growth rate is about 1 cm/month [13–15],
therefore it is assumed that the presence of a given substance in 1 cm of a hair length
corresponds to a period of about a month’s exposure to a given substance [16]. In this way, it is
possible to evaluate the organism’s exposure to toxins retrospectively or to detect hormonal
changes related to disease or pregnancy [17].

Social interactions and group relationships are important modulators of the activity of
the HPA (hypothalamic–pituitary–adrenal) axis [18]. The HPA axis is a major component
of the physiological stress response in mammals. Its activity can be analyzed by assessing
the level of cortisol. Cortisol, known as the stress hormone, has a wide range of effects
on how the body works. It participates in the metabolism of glucose and lipids, and has
immunosuppressive and anti-inflammatory effects [19]. It influences protein, calcium,
and water–electrolyte metabolism as well as hematopoietic systems [20]. Chronic stress is
thought to be accompanied by a hyperactive HPA axis [19]. Measuring hair cortisol is a
potential method of measuring the long-term stress response and reflects the average level
of circulating cortisol built into growing hair over time [21].

Since 2004, when the first report on the measurement of cortisol in hair appeared [22],
the interest in its laboratory potential and possible applications in the assessment of chronic
stress levels was gradually increasing [23]. Studies on the HCL of dogs were conducted,
among others, by Accorsi et al. [24] and Direksin et al. [25]. The level of HCL of cats has
been studied by Accorsi et al. [24] and Franchini et al. [26]. As for other animal species,
cortisol has been studied in, among others, sheep wool [27], pig hair [28], dairy cows [29],
horses [30], and captive wild animals [31,32].

The aim of this study was to determine the hair cortisol level (HCL) of dogs, cats,
and their owners living in the same house. To our knowledge, hormonal relationships in
dogs and cats, dogs and their owners, and cats and their owners living all together have
not yet been evaluated. We assumed that there would be hormonal correlations between
individuals living in one household. Correlations between the levels of stress hormones
in humans and their pets have already been observed in our previous studies [3] on acute
stress as well as in Sundman’s studies [6] on chronic stress.

2. Materials and Methods

All methods used in the study were in line with the Act of 15 January 2015 on the
protection of animals used for scientific or educational purposes (Journal of Laws of 2015,
item 266) and the Directive of the European Parliament and of the Council of 22 September
2010 on the protection of animals used for scientific purposes (2010/63/EU). The tests
performed were non-invasive, which means that, within the meaning of the Directive, they
did not cause pain, suffering, distress, or permanent damage to an extent equal to, or more
severe than, a needle-stick injury. All owners were over 18 years of age and gave their
written consent to participate in the study voluntarily.

Twenty-five women who owned at least one dog and at least one cat were invited to
take part in the study. The invitation to participate in the study was made available on
the internet, on a social network, in groups associating animal lovers. The condition for
participation in the study was to have at least one dog and at least one cat at home. In total,
45 dogs and 55 cats from 25 households participated in the study. The women belonged to
two age groups: <25 (n = 10) and 25–50 (n = 15). More than half (n = 14) indicated a village
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as their place of residence, the others (n = 11) indicated the city. The study participants
included 15 working women, 6 working students, and 4 non-working students. The group
of dogs included 27 females and 18 males. Of all dogs, 31 were castrated. Three dogs
were under 2 years of age, 22 dogs were aged 2–6 years, and 20 dogs were 7 years or older.
Fifty-five cats took part in the study—31 females and 24 males. There were 50 cats after
the castration procedure and only 5 animals were not castrated. The animals were divided
into three age groups—less than 3 years old (n = 14), 3–10 years old (n = 29), and 11 and
more years old (n = 12). All animals participating in the study, as well as their owners, did
not undergo any surgery for at least 6 months preceding the study and did not receive
treatment for chronic diseases.

The women were asked to complete a questionnaire that was a shortened modification
of the MDORS scale—Monash Dog-Owner Relationship Scale [33] and CORS—Cat-Owner
Relationship Scale [34]. The first part of the questions concerned basic information about
the owner, cat, and dog, such as gender, age, and place of residence. The second part of
the questionnaire concerned the frequency of individual owner interactions with each of
her cats and each of her dogs. In the third part of the questionnaire, the owner rated her
emotional relationship with each of her cats and each of her dogs. The second and third
parts of the questionnaire are provided as Supplementary Materials.

The biological material in the study was hair. The hair was collected in a non-invasive
way, by cutting right next to the skin. Hair was collected from the lumbosacral area from
dogs and cats and from the occipital area of the owners. For the analysis, the centimeter
closest to the scalp end was used. Taking a hair sample is a simple procedure that can be
performed after a short briefing and does not require the presence of a professional. The
cutting of the hair is minimally invasive and painless [35]. The hair samples were placed in
foil bags and stored at room temperature until analysis [23].

The extraction methodology was modified from Koren et al. [36] and Accorsi et al. [24].
Hair was first minced into 1–2 mm length fragments and 20 mg of trimmed hair was put
in a glass vial. Three-and-a-half methanol (Sigma-Aldrich, Poznań, Poland) was added,
and vials were incubated at 50 ◦C with gentle shaking for 24 h. After incubation, the
supernatant was filtrated to separate the liquid phase and put into disposable glass culture
tubes. Following this, this supernatant was evaporated to dryness under an air-stream
suction hood at 37 ◦C. Dry residue was then dissolved into 1 mL of phosphate-buffered
saline (PBS) 0.05 M, pH 7.5. Samples were vortexed for one minute followed by another
30 s until they were well mixed. The cortisol levels in the samples were determined with
the DRG Salivary Cortisol HS ELISA assay. The procedures followed the manufacturer’s
instructions. All samples were measured in triplets. Cortisol concentrations were expressed
in ng/mL.

The statistical analysis was performed with the use of the Statistica 13.3 statistical
package. The analysis of the correlation between the HCL in the pets and their owners
was performed based on Spearman’s rank correlation coefficient, due to the deviations
of the cortisol level distribution from the normal distribution. The compliance of the
distributions with the normal distribution was assessed with the Shapiro–Wilk test. The
analysis of the significance of differences in HCL in the tested pets depending on the
strength of the relationship with the owner was carried out using the Mann–Whitney U
test when comparing two groups and the Kruskal–Wallis test when at least three groups
were compared. The results were considered significant when p ≤ 0.05.

Methodological Limitations

At the initial stage of planning the research, we assumed that women who had 1 dog
and 1 cat at home would take part in the study. As it turned out, however, very often a
woman who has both a dog and a cat at home constantly expands her “herd” with new
individuals. For this reason, our research group consisted of a total of 25 owners, 55 cats,
and 45 dogs. The unequal number of specimens in households made it slightly difficult
for us to later perform statistical work on the results. Companion animals are usually
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treated by the owners as family members and as a separate individuals. The owner has
a different kind of emotional relationship with each of the animals, as well as with the
children. Therefore, we also treated these animals as separate entities, and did not want to
compare the owner’s cortisol level with the average cortisol level of the cats/dogs living
on the farm. Therefore, we compared the owner’s cortisol level with each dog separately
and with each cat separately.

3. Results

Descriptive statistics for human and animal hair cortisol levels (HCL) are presented
in Table 1. Spearman’s rank correlation coefficients were determined to investigate the
relationship between the caregiver’s and the animal’s cortisol levels. Based on the study
conducted, no significant relationship can be found between the HCL of owners and pets
(both dogs and cats), as well as between dogs and cats living together (Table 2).

Table 1. Descriptive statistics for human and animal hair cortisol levels (HCL).

Variable Mean Std. Dev. Minimum Maximum Median
Lower

Quartile
Upper

Quartile

Human HCL (ng/mL) 4.62 1.87 1.88 7.89 4.31 2.99 6.09
Dog HCL (ng/mL) 0.26 0.12 0.12 0.58 0.23 0.19 0.33
Cat HCL (ng/mL) 0.45 0.36 0.18 2.69 0.33 0.26 0.54

Table 2. Spearman Rank Order Correlations for human and animal hair cortisol levels (HCL).

Pair of Variables
Spearman

R
T (N-2) p-Value

Human HCL (ng/mL) and animal HCL (ng/mL) −0.033 −0.325 0.746
Human HCL (ng/mL) and dog HCL (ng/mL) 0.049 0.319 0.751

Human HCL (ng/mL)
and cat HCL (ng/mL) −0.102 −0.744 0.460

Cat HCL (ng/mL) and dog HCL (ng/mL) 0.115 1.299 0.196

Based on the study conducted, no significant correlation can be found between the
HCL of the owner and the animal, broken down by species and sex, or between dogs
and cats living together, broken down by gender. Only a significant negative correlation
(R = −0.461, p = 0.023) was observed between the HCL in owners and male cats.

3.1. The Strength of the Correlation between the HCL in the Owner and the Animal Depends on the
Frequency of Interactions

The study found no significant correlation between the owner and the dog’s HCL
in any of the groups depending on the frequency of kissing the dog. In the case of cats,
a significant positive correlation (R = 0.686, p = 0.0096) was found between human and cat
cortisol levels when cats are never kissed. For the remaining groups, depending on the
frequency of kissing cats, no significant correlation could be found between the level of
cortisol of the owners and cats.

There was no significant relationship between the HCL in the owner and the dog or
cat in any of the groups depending on the frequency of playing with the animal. Likewise,
for the frequency of giving your dog/cat treats, the frequency of hugging the animal, and
the frequency of having the animal with you while you relax. The study did not show
a significant relationship between the HCL in humans and cats, in any of the groups,
depending on the frequency of grooming treatments. All analysis results that are not
statistically significant can be found in Supplementary Materials. As for dogs, a significant
positive correlation was observed between the HCL in the owner and the dog, for dogs in
which the owner performs grooming treatments once a week (R = 0.836, p = 0.005).
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3.2. The Strength of the Correlation between the HCL in the Owner and the Animal Depends on the
Emotional Relationship

We can find a significant positive correlation between human and cat HCL in the group
of people who do not have any special conviction that the cat will be with them even when
others leave it (R = 0.576, p = 0.031). In the study, there was a tendency towards a negative
correlation between human and cat cortisol levels, where the cat helps to survive difficult
times (R = −0.335, p = 0.095). We observe a tendency for a negative correlation (R = −0.450,
p = 0.092) in the case of people whom the cat definitely keeps company. There was also
a tendency for a negative correlation between human and cat cortisol levels (R = −0.754,
p = 0.084) in the group of people who want to have their cat constantly nearby.

There is a tendency for a positive correlation between the HCL in the owner and the
dog when the dog is definitely next to the human when she needs comfort (R = 0.321,
p = 0.090). We can find a significant positive correlation (R = 0.526, p = 0.036) between the
HCL in the owner and the dog, in the case of people who definitely happen to tell their dog
what they would not tell anyone else. We also observe a tendency for a positive correlation
(R = 0.401, p = 0.099) in the case of people whom the dog definitely keeps company, and
a tendency for the occurrence of a negative correlation (R = −0.772, p = 0.072) in the case
of people who do not keep up a companionship with the dog. We can find a significant
negative correlation (R = −0.741, p = 0.036) between human and dog HCL in the case of
people who deny that the dog constantly observes them and focuses its attention on them.

The study showed a significant positive correlation (R = 0.583, p = 0.009) between the
HCL in the owner and the dog, in the case of people who have a definite feeling that the
dog gives them a reason to wake up each morning. However, quite the opposite is the
case for cats. There was a significant negative correlation (R = −0.704, p = 0.007) between
human and cat cortisol levels for people who feel that the cat gives them a reason to wake
up each morning.

The study did not show a significant relationship between the HCL in dogs and their
owners, depending on how traumatic the dog’s death would be. However, in the case of
cats, there is a tendency to observe a negative correlation between the level of cortisol of
the cat and its owner when the owner firmly believes that the death of her cat will be a
traumatic event for her (R = −0.303, p = 0.097).

4. Discussion

Cats and dogs are the most popular companion animals. They have fully adapted to
the human social environment and are capable of establishing long-term social relationships
with people [37]. The influence of the emotional connection on the hormonal interactions
between humans and animals is the subject of much research. In our study, no significant
relationship was found between the owner and pet’s hair cortisol levels, both for dogs and
cats. Similarly, in the studies by Höglin et al. [38] it has not been found that the HCL of the
owner is mirrored by the level of this hormone in the dog. However, in previous studies by
these authors, a significant correlation was observed between the levels of cortisol in the
hair of dogs and owners. However, the dogs participating in that study [6] were shepherd
dogs, and the observed interaction, as the authors themselves indicate, may have resulted
from the selection of these dogs for cooperation with humans [38]. Mutual understanding is
stronger in the human–animal relationship the more time they spend together performing
the same tasks. Commitment to training and time spent training together are associated
with experiencing a close relationship and this may cause a stronger hormonal depen-
dence [3,39–41]. In our study, a significant positive correlation was observed between the
HCL of the owner and the dog when dogs were groomed at least once a week, which is
also related to spending time together.

In our study, we also did not observe a significant correlation between the levels of
cortisol in dogs and cats living in the same house. In addition, we asked the owner if,
according to them, the pets live in harmony and if there were any conflicts between the
pets. We found no significant correlation depending on the answers to these questions.
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The social skills of domestic cats in the context of human–animal interactions have not
been studied as thoroughly as for dogs [37]. Perhaps it is related to their shorter period of
domestication and living with humans, as well as their higher sense of independence [10].
Even if we consider that cats and dogs have different predispositions to interact with
humans, both species are able to communicate effectively with humans in different situa-
tions, and perform it differently, because, among other things, humans have developed a
completely different type of relationship with these pets [42].

The results of our research suggest that if a human is strongly emotionally connected
with a dog, then we observe a different hormonal relationship between them than in the
case of a human strongly emotionally connected with a cat. If the owner thinks her dog
gives her a reason to wake up each morning, we see a significant positive correlation in
their cortisol levels. The opposite is true for humans and cats. If the owner believes that
the cat is important enough to her to give her a reason to wake up in the morning, this
significant correlation is negative. The more the owner is emotionally connected with her
cat (the cat definitely helps her to survive difficult times, wants to have the cat always
nearby, and his death will be a highly traumatic event), the more frequent the tendency
towards a negative correlation of cortisol levels. Is it possible that the more attention the
owner pays to the cat, the more stressful it is for the animal? Might it be that the stronger
the emotional relationship between a person and a cat, the more discomfort it causes for
the cat?

When the dog is constantly accompanying its owner, there is a tendency for a positive
correlation between cortisol levels. Again, the situation is quite the opposite for the cat.
If in the opinion of the owner, the cat is still accompanying her, there is a tendency for a
negative correlation. Perhaps it is worth considering whether, in this case, a cat following a
person and watching him might not be a symptom of passive aggression, as in the case of a
cat–cat interaction [43]?

In a study by González-Ramírez and Landero-Hernández [44] comparing the relation-
ships between humans and dogs and humans and cats, the respondents indicated greater
emotional closeness with their dogs than with cats (they noticed greater social support,
companionship, and unconditional love in their dogs). The relationship of the owners
with their cats was assessed as requiring less responsibility and associated with fewer
restrictions in daily activities. In a study by Morris et al. [45], cat owners viewed their pets
as less emotional and intellectual compared to dog owners. Could this be because humans
just cannot read or misinterpret emotions in cats [46]? In our study, owners often felt the
same way about a dog as they did about a cat, but it triggered a completely different type
of correlation (positive and negative) in cortisol levels.

Most of the research on hormones and stress, both in nonhuman animals and humans,
has focused on the sympathetic system and the HPA axis. Although the sympathetic-
adrenal system and the HPA axis are widely regarded as the most important physiological
systems activated during stress, there are many peptides involved in the stress response in
addition to these so-called classical stress systems. These include, but are not limited to,
corticotropic releasing hormone (CRH), vasopressin (AVP), adrenocorticotropic hormone,
opioid peptides, oxytocin, and several appetite-regulating hormones such as orexin, neu-
ropeptide Y, agouti-related peptide, leptin, and ghrelin [47]. Recently, the effects of the
neuropeptides kisspeptin, dynorphin, and neurokinin B, known as KNDy peptides, have
also been studied in stress assessment [Ralph et al. 2016]. To fully investigate potential
mechanisms underlying the activity or control of the HPA axis, measurements of both HPA
direct axis hormones and brain chemicals (e.g., serotonin) that contribute to HPA axis activ-
ity would be required [48]. Serotonin is thought to interact complexly with dopamine and
cortisol, and in general, serotonin can be said to increase dopamine production and inhibit
cortisol production [49]. The role of adrenal steroids involves many interactions with the
neurochemical systems in the hippocampus, including GABA in addition to serotonin [50].
Stressful conditions lead to increased free radical production. The increase in free radicals
strongly affects all body systems, therefore oxidants and antioxidants arouse wide interest
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in biological and medical research. Disorders in the pro-oxidative-antioxidant system have
been defined as oxidative stress [51]. Although our study did not find many significant
correlations between the hair cortisol levels in owners and their pets, studies using other
stress markers might have yielded different results.

5. Conclusions

Today, there is no doubt that both dogs and cats can create social relations with their
owners. They also create a specific emotional relationship with them. The existence of
hormonal correlation between humans and pets under acute stress conditions has been
repeatedly confirmed in other studies. In our research, no significant correlations were
found in the hair cortisol level between humans and dogs, humans and cats, or between
dogs and cats living in one household. However, hormonal dependencies regarding chronic
stress markers still require in-depth analyses. Broadly understood, human–pet interactions
will remain an area of interest for scientists and a wide field of research for a long time
to come.
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Simple Summary: The human species naturally judges whether other agents are nice or mean
from a young age. Recent research has suggested that such social judgments are influenced by the
way humans form attachment bonds with others. Given dogs’ rich evolutionary history alongside
humans, researchers have become interested in whether dogs make similar evaluations of human
social interactions, for instance, by distinguishing between someone who is helpful or unhelpful.
However, this concept, to date, has shown mixed results. In the present study, we explore whether
dogs’ attachment bonds impact their ability to form these judgments. Specifically, the present study
sought to investigate whether dogs’ attachment bonds to their owners could predict the extent to
which they successfully evaluated unfamiliar humans who interacted with their owners. We found
that dogs with stronger attachment bonds to their owners were more likely to prefer people who
helped their owners but were no more likely to avoid people who refused to help their owners.
These results suggest that, as in humans, a dog’s attachment may impact the way that they evaluate
potential social partners.

Abstract: Scholars have argued that social evaluation, the capacity to evaluate different potential
social partners, is an important capacity not just for humans but for all cooperative species. Recent
work has explored whether domesticated dogs share a human-like ability to evaluate others based on
prosocial and antisocial actions toward third parties. To date, this work has shown mixed results,
suggesting that individual differences may play a role in dogs’ capacity to evaluate others. In
the present study, we test whether attachment—an individual difference that affects human social
evaluation performance—can explain the mixed pattern of social evaluation results observed in dogs.
We first tested dogs on a social evaluation task in which an experimenter either helped or refused to
help the dog’s owner open a container. We then assessed dogs’ attachment strength using a subset of
the C-BARQ. We found that attachment was a statistically significant predictor of dogs’ preference
toward the prosocial actor but was not a predictor in antisocial or control conditions. This finding
provides early evidence that attachment may drive positivity biases in dogs and that attachment
might explain mixed results within canine social evaluation literature.

Keywords: social evaluation; attachment; domestication; Canis familiaris

1. Introduction

The ability to recognize and evaluate the actions of others is an important skill for any
cooperative species. Many scholars have argued that the capacity to distinguish prosocial
others—individuals who are likely to be helpful or cooperative in the future—from antiso-
cial others—individuals who may be selfish and uncooperative—could be beneficial for the
survival of social animals, e.g., [1,2]. Much research has shown that social evaluation is a
critical skill in the human species and is one that develops very early in life. Human infants
as young as 3 months in age prefer novel agents that behave prosocially (e.g., helping
another agent to achieve this goal) relative to agents that behave neutrally and choose
to avoid novel agents that behave antisocially (e.g., preventing an agent from achieving
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his goal) relative to neutral agents, see [3–7]. In one classic study [3], infants watched
as a puppet tried and failed to make it up a steep hill. Infants were then introduced to
two new puppets: one who acted prosocially, helping the first character up the hill, and a
second who acted antisocially, hindering the first character by pushing him down the hill.
When given a choice between the two puppets, infants reliably preferred to interact with
the prosocial over the antisocial puppet. Results like these suggest that some capacity to
evaluate the actions of agents is present within the first few months of human life.

The early emergence of social evaluation in the human species has prompted compar-
ative researchers to explore whether similar capacities exist in other non-human species
or whether such abilities are instead unique to humans. To test this question, researchers
first explored whether non-human primates possessed the ability to socially evaluate novel
agents. Krupenye and Hare [8] presented bonobos with a task similar to the ones used to
test human infants and found that, in contrast to the performance of human infants, bono-
bos preferred antisocial humans. However, not all primates appear to show this antisocial
preference. For example, Kawai et al. [9] found that marmoset monkeys avoided third par-
ties who did not reciprocate during a social exchange. Similarly, Anderson and colleagues
found that tufted capuchin monkeys tended to avoid antisocial humans who explicitly re-
fused to help a third party [10] or failed to reciprocate goods with another actor [11]. Other
studies have observed that non-human primates appear to make some social judgments
when socially eavesdropping on prosocial or antisocial actors, but only sometimes and often
with varying effects [12]. For example, Herrmann et al. [13] directly compared the social
evaluative capacities of human children and non-human great apes (chimpanzees, bonobos,
and orangutans) and found that human children and orangutans preferred a prosocial
human actor when they themselves were the direct recipient of the actor’s actions, while
chimpanzees and bonobos did not exhibit any preference. Interestingly, Russell et al. [14]
found nearly the opposite pattern of results; they observed that chimpanzees tended to
prefer a prosocial actor—who gave food to a begging experimenter—compared to an anti-
social actor but found that orangutans, gorillas, and bonobos exhibited no preference [14].
Taken together, studies on primate social evaluation to date show a rather mixed pattern
of results, suggesting that non-human primates might possess a more limited capacity for
social evaluation than developing human infants and children.

Other researchers have begun to explore whether non-human animals share human-
like social evaluation capacities by focusing on a different group of non-human subjects,
ones that have more experience interacting with human agents: domesticated pet dogs
(Canis familiaris). Many researchers have argued that dogs might be an especially good
species to test for social evaluation, given the close domestication history that dogs have
shared with humans [1]. However, such canine social evaluation studies have also yielded
mixed results to date: see the review in Silver et al. [15]. Some studies have found that
dogs prefer prosocial over antisocial humans [15–18], whereas many other studies have
found that dogs show no significant preferences when choosing between prosocial and
antisocial individuals [19–24].

Researchers have now begun to investigate why dogs show such mixed performance
on social evaluation tasks. Some researchers have begun testing whether specific method-
ological factors can explain the extent to which dogs are able to socially evaluate agents.
Freidin et al. [22], for example, found that dogs are more likely to distinguish between
prosocial and antisocial agents when they are given more explicit body language and ver-
bal reactions to help them distinguish between the behavior of different agents. Similarly,
Carballo et al. [17] found that dogs were successfully able to distinguish prosocial and
antisocial human actors when those actors were of different genders but not when the two
actors were of the same gender. In another example, Chijiiwa and colleagues [25] investi-
gated whether dogs might show a more human-like pattern of social evaluation when they
have a close relationship with the third-party individual who is being helped or hurt. To test
this question, Chijiiwa and colleagues presented dogs with people who directed prosocial
and antisocial actions not toward strangers, as in most studies, but instead toward the dogs’
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owners. Interestingly, Chijiiwa and colleagues found that dogs did not prefer individuals
who helped their owners over neutral individuals who did not interact with their owner
and instead showed a bias against antisocial individuals that no previous studies had
found [25]. Other studies have taken a different approach to understanding dogs’ mixed
performance in social evaluation tasks, examining whether individual differences in dogs’
backgrounds or training could explain the pattern of effects observed in social evaluation
studies. Silver et al. [15], for example, found that trained agility dogs showed a human-like
pattern of preferring prosocial to antisocial experimenters, whereas untrained pet dogs
showed no preference.

The present study aims to explore whether another stable individual difference can ex-
plain the mixed pattern of results observed in canine social evaluation studies. Specifically,
this study explores whether the way that dogs form relationships with humans can serve
as a factor in determining whether dogs show preferences for prosocial or antisocial actors.
Researchers in human psychology have found that attachment bonds—the emotional bond
from one individual to another—emerge early in human development and form during
early interactions between infants and their primary caregivers [26]. The nature of a young
child’s attachment to their primary caregiver has wide-reaching impacts on their develop-
ment. For instance, the nature of this bond has a strong impact on the child’s feelings of
safety and security in the presence and absence of their primary caregiver as well as on
their willingness to engage with novel stimuli and social partners [26].

Furthermore, these early attachment experiences form a relatively stable foundation for
how we approach, develop, and maintain close relationships even through adulthood [27,28].
Research in adult humans has shown that a person’s attachment style—one of several
predictable patterns of attachment—can impact their preference for cognitive closure and
how likely they are to use new information during social evaluations [29]. Similarly,
research has shown that attachment style can predict a person’s level of social curiosity,
e.g., [29,30], and their sensitivity to social expressions [31]. Adults with different attachment
styles also show differences in neural activation during social appraisals [31] and in their
level of attentional control during non-social tasks [32]. Importantly for the purposes of
the present experiment, new work has also shown that a person’s early attachment affects
their responses to prosocial versus antisocial behaviors during social evaluation paradigms,
e.g., [33–35]. These findings suggest that there may be an important connection between
attachment and social evaluation in humans.

Given that attachment appears to be a meaningful individual difference in human
social preferences, this study aimed to explore whether similar individual differences
in dog attachment could explain the mixed performance that dogs exhibit in standard
social evaluation studies. While much work has examined the nature of human attach-
ment (including that of human-to-dog attachment, see [36,37]), less work has tested the
nature of dog-to-human attachment and non-human–animal-to-human attachment more
broadly. However, a growing body of work has hinted that dogs may exhibit stable in-
dividual differences in the attachments they set up with others, e.g., [38–49], with the
characteristics of dogs’ patterns of attachment to their owners closely resembling those
of human infants to their primary caregivers [45,46]. Additionally, emerging evidence
has suggested that dogs’ relationships with their owners seem to impact their behavior
in cognitive tests. For example, the nature of this relationship appears to impact dogs’
performances during problem-solving tasks [48,50] and their heart rate responses during
threatening situations [51]. Taken together, these results provide evidence that, like hu-
mans, dogs’ attachment bond to their owners appears to be a stable individual difference
impacting their performance in cognitive tasks [48] and their willingness to engage with
novel social partners [52].

The goal of the present study was to test whether a dog’s attachment also affects
the dog’s success in social evaluations. To test this question, dogs were presented with
the social evaluation task used by Chijiiwa and colleagues [25]. In this task, dogs first
watched as a novel experimenter acted either prosocially, antisocially, or neutrally (i.e.,
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did not interact) toward their owner. Then, dogs were released and could choose to take
a high-value food reward from that actor or from a second neutral experimenter. Based
on Chijiiwa and colleagues’ findings [25], we hypothesized that dogs would exhibit a
negativity bias after witnessing an antisocial interaction with their owner. In contrast with
Chijiiwa et al. [25], however, we also hypothesized that dogs could exhibit a positivity
bias after witnessing a prosocial interaction with their owner. We made this prediction
because, although the literature on social evaluation in dogs provides mixed results, at least
some studies, e.g., [16,17,19,20,22], have provided evidence of a positivity bias in dogs in
certain contexts and under certain conditions. Note that we specifically chose to use a social
evaluation method that involved dogs’ owners since we hypothesized that attachment
would be most likely to affect the dog’s performance when the recipient of the observed
interaction was the individual most connected to the dogs.

After assessing the dogs’ performance on this task, we then assessed each dog’s
attachment bonds to its owner and tested whether this predicted the dogs’ behavioral
performance. Previous research has typically used one of two different methods to assess
attachment relationships between dogs and their owners: behavioral assessments and
owner-survey methods. Behavioral tests, such as the classic Strange Situation Test originally
developed for research in human infants [53], typically use observational data to classify
dogs’ individual attachment styles based on the changes in dogs’ behavior when their
owner is present versus when their owner is absent. These behavioral tests, however, have
several limitations. First, these tests often place dogs in intentionally stressful situations
(e.g., by separating dogs from their owners when in an unfamiliar location, as in the
Strange Situation Test or the Secure-Base Test, e.g., [45,47], or perhaps by placing dogs in
the presence of a threatening individual, as in the Threatening Stranger Procedure [45,51])
which sometimes causes ethical concerns with dog owners. Secondly, these behavioral tests
are often relatively long in duration, with the Strange Situation Test, for example, taking
over twenty minutes to complete. Given the stress-inducing nature of many behavioral
tests, in addition to the fact that the tests at our center are often shorter in duration, we
worried that a long behavioral test like the Strange Situation Test could increase dogs’
frustration and anxiety during their visits. As a result, we instead opted to assess dogs’
attachment using an owner-survey method.

While various scales have been developed to assess owners’ attachment to their
dogs—such as the Dog Attachment Questionnaire [54], the Lexington Attachment to Pets
Scale [55], or the Monash Dog Owner Relationship Scale [56]—fewer owner-survey methods
have been developed to assess dogs’ attachment to their owners. One questionnaire-
based behavioral evaluation tool known as the Canine Behavioral Assessment & Research
Questionnaire (C-BARQ), however, is widely used to explore a variety of canine personality
traits, including attachment [57]. This standardized, 100-item validated assessment includes
six internally consistent (α = 0.74) questions that explore the degree to which a dog displays
attachment and attention-seeking behaviors toward their human owner (see Table 1) [57].
Notably, the attachment and attention-seeking behaviors assessed in the C-BARQ closely
resemble the types of behavior examined during standard behavioral canine attachment
assessments. For instance, both the C-BARQ and behavioral tests such as the Strange
Situation Test or Secure-Base test examine the degree and invasiveness of proximity-seeking
behavior that a dog demonstrates toward their owner as well as whether dogs display
a preference for their attachment figure [46,47,57]. Additionally, the C-BARQ examines
dogs’ reactions to interactions between the dog’s owner and an unfamiliar person, as in
the Strange Situation Test [45,46] or the Threatening Stranger Procedure [45,51]. Thus,
the attachment and attention-seeking subset of the C-BARQ appears to be a promising
owner-based survey method for investigating the nature of dogs’ relationships with their
owners that could be an optimal alternative when behavioral assessments are not feasible.
As a result, we opted to use the attachment and attention-seeking subset of the C-BARQ to
investigate whether attachment might impact dogs’ performance on an owner-based social
evaluation task.
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Table 1. C-BARQ attachment and attention-seeking questions, see [57].

Question Number
Thinking Back over the Recent Past, How Often Has Your Dog
Shown the Following Signs of Attachment or Attention-Seeking
on a Scale from 0 (Never) to 4 (Always):

68 Displays a strong attachment for one particular member of
the household.

69 Tends to follow you (or other members of the household) about the
house, from room to room.

70 Tends to sit close to, or in contact with, you (or others) when you are
sitting down.

71 Tends to nudge, nuzzle, or paw you (or others) for attention when you
are sitting down.

72 Becomes agitated (whines, jumps up, tries to intervene) when you (or
others) show affection for another person.

73 Becomes agitated (whines, jumps up, tries to intervene) when you (or
others) show affection for another dog or animal.

2. Part A: Do Dogs Socially Evaluate Individuals Who Interact with Their Owners

2.1. Methods
2.1.1. Participants

Thirty-seven domesticated pet dogs (17 female, Mage = 5.68 years, SDage = 2.82,
rangeage = 1–13) were tested alongside their owners (36 unique owners, 1 owner tested
two pet dogs of the same household) at the Canine Cognition Center at Yale University
(see Table S1 for additional demographic information). An additional 4 dogs (2 female)
were excluded due to either owner (N = 2) or experimenter (N = 2) errors during the
demonstration. Note that we had initially planned to test a full sample of 60 dogs, but
due to a 19-month lapse in testing during the COVID-19 pandemic, we could test only
12–13 dogs in each of the conditions rather than the 20 that we had originally pre-registered.
To underscore the reliability of our existing data, however, it was important to note that
our final sample size was comparable to the original sample size in Chijiiwa et al. [25].

2.1.2. Procedure

We began by testing dogs in a social evaluation study closely modeled after the one
used by Chijiiwa and colleagues [25] (see Figure 1 for the set-up). Owners sat in the middle
of a testing room with two female experimenters (hereafter the actors), one on either side.
One of the actors (hereafter the target actor, see three conditions below) interacted with the
owner during the presentation, whereas the other remained neutral. The owner and the
actors faced the dog subject, who was located in the corner of the testing room and handled
by a third experimenter. Owners held a closed transparent Tupperware container with a
red block (the target object) inside and were cued by the third experimenter to begin the
demonstration. The demonstration consisted of the owner unsuccessfully attempting to
open the lid of the container for approximately 10 s while the actors focused their gaze on
the ground in front of them (initial attempt period). After the initial attempt period, the dogs
then saw one of three different test conditions. In the prosocial condition (N = 13), the owner
turned to present the container to one of the actors (the prosocial target actor) while the
other actor remained neutral. The prosocial actor would then hold the base of the container
so that the owner could successfully open the container. The owner then turned back to
the dog, removed and held out the red block, then secured it back in the container. For
the antisocial condition (N = 12), after the initial attempt period, the owner similarly turned
to one of the actors (the antisocial target actor) while the other actor remained neutral.
Rather than helping the owner, the antisocial actor looked at and made eye contact with the
owner, then behaved uncooperatively by turning their entire body away from the owner
for approximately 2 s. After this, the owner made 3 more seconds of failed attempts to
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open the container. In the control condition (N = 12), the owner did not turn to either actor
to recruit help but instead paused for 2 s, looking straight at the container held out in front
of them, while one actor (the control target actor) turned away. The owner then made a
failed attempt for 3 more seconds to open the container. This allowed us to control whether
the movement of the target actor alone affected the dogs’ choices. In all three conditions,
the owner placed the container on the ground at the end of the demonstration.

Figure 1. The test set up for our social evaluation study. The identities of the two actors (denoted by *)
were counterbalanced between dogs and their positions were counterbalanced across trials.

The dogs were then presented with a choice between the two actors. During this choice
phase, the target and neutral actors, still looking down, each extended their hands with a
piece of high-value food (i.e., freeze-dried beef liver or, for dogs with food sensitivities,
a comparable owner-provided treat), and the dog was released. The dog was allowed to
receive only 1 reward, and our primary dependent measure was which actor the dogs
approached first to receive their reward.

All dogs completed four trials of the same condition. Of the full sample, four trials
were excluded due to either an owner error (N = 3) or the failure of the dog to approach an
experimenter within 30 s of the trial’s onset (N = 1). The actors’ roles were counterbalanced
between the dogs, and their positions were counterbalanced across the trials. Our secondary
dependent measures were the total duration that the dogs spent looking at each of the
actors during all four of the demonstrations as well as their average latency to choose either
the target or neutral actor.

2.2. Results

A Kruskal–Wallis test revealed the strong effect (ε2 = 0.41) of the condition on dogs’
target actor choices (H(2) = 14.58, p < 0.001) (see Figure 2). Pairwise Mann–Whitney U tests
between the conditions (with Bonferroni adjusted p-value of 0.05/3 = 0.017) revealed that
there were statistically significant differences between the control and prosocial conditions
(W = 28, p = 0.004), as well as between the antisocial and prosocial conditions (W = 18,
p < 0.001). There was no significant difference between the antisocial and control conditions
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(W = 84, p = 0.428). Additional pairwise Wilcoxon Signed-Rank tests were performed
to determine if dogs preferred the target actor, as opposed to the neutral actor, in each
condition (with Bonferroni adjusted p = 0.017). We found that dogs only had a statistically
significant preference for the target actor in the prosocial condition (V = 66, p = 0.003).
There were no statistically significant preferences toward the actor in the antisocial (V = 3.5,
p = 0.713) nor the control conditions (V = 8, p = 0.357).

Figure 2. Jitter plot of dogs’ mean choices for target actor by condition. Notably, dogs chose the target
actor at above chance levels in the prosocial condition but not in the antisocial and control conditions.

Additional pairwise Wilcoxon Signed-Rank tests were performed to determine if the
dogs looked longer at the target actor than the neutral actor during the demonstrations
(Bonferroni adjusted p = 0.017) (see Table S2 for descriptive statistics). We found in all three
conditions that the dogs looked significantly longer at the target actor than they did at the
neutral actor (prosocial: V = 88, p = 0.001; antisocial: V = 76, p = 0.001; control: V = 74,
p = 0.003), suggesting that dogs successfully visually distinguished between the two female
actors in each condition (see Figure 3).

Lastly, we examined whether condition impacted dogs’ average latency per actor
choice. The results of pairwise Wilcoxon Signed-Rank tests (with Bonferroni adjusted
p = 0.017) revealed that dogs in the prosocial condition were significantly faster to choose
to accept a food reward from the neutral actor than the prosocial actor (V = 74, p = 0.007),
but no significant effect was found within antisocial (V = 29, p = 0.470) nor control (V = 47,
p = 0.569) conditions (see Table S3 for descriptive statistics, see also Figure S1). Given that
dogs significantly preferred the target actor in the prosocial condition, this finding that dogs
were faster to make a choice for the neutral actor suggests that the dogs might have been
thinking more critically about their choice when choosing the prosocial actor, therefore
taking longer, and perhaps choosing quickly on impulse when choosing the neutral actor.
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Figure 3. Dogs’ average looking time in seconds by actor and condition. Notably, dogs looked
significantly longer at the target actor than the neutral actor in all three conditions.

2.3. Discussion

Dogs successfully distinguished between the target and neutral actors across all three
conditions, and dogs in the prosocial condition exhibited a significant preference for the
prosocial actor compared to the neutral actor, while dogs in the antisocial and control
conditions exhibited no preference. These results suggest that dogs prefer to interact with
individuals who help their owners but show no clear evaluation of individuals who fail
to help their owners. Note that our results differ from the previous findings observed
by Chijiiwa et al. [25] in two ways. First, our results revealed a positivity bias that was
not found in Chijiiwa et al. [25]—dogs in our study showed a significant bias toward the
prosocial actor, whereas no such preference was observed by Chijiiwa and colleagues [25].
Second, we failed to observe the negativity bias pattern that Chijiiwa and colleagues [25]
observed; in contrast to their results, our dog participants showed no avoidance of the
antisocial actor relative to the neutral actor. The lack of a negativity bias found in our study
is somewhat surprising, particularly given that research has shown that a negativity bias is
privileged in human infant development, with infants as young as 3 months old avoiding
antisocial experimenters, e.g., [4]. However, our results are consistent with other studies that
show dogs as sometimes indicating a positivity bias for helpful experimenters, e.g., [15].

Given the variance in dogs’ evaluation performance in our study, the second part of
our study then went on to test whether dogs’ attachment to their owners could explain
the variation observed in their social evaluation performance. Historically, researchers
have used two different methods to assess dogs’ attachment to their owners: measuring
their behavioral performance, e.g., the classic Strange Situation Test [45], and owner survey
methods, e.g., the C-BARQ [57]. We chose to use the C-BARQ survey method rather than a
Strange Situation Test for a few reasons. First, the Strange Situation Test sometimes causes
concerns with dog owners because it does cause some stress during the period when dogs
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are isolated. Second, the Strange Situation Test takes over twenty minutes to complete;
since many of the tests we run at our center are shorter in duration, we worried that a long
test like the Strange Situation Test would increase dogs’ frustration and anxiety during
their visits. For these reasons, we chose to assess dogs’ attachment using the attachment
questions developed in the C-BARQ instead.

We hypothesized that dogs who were shown by the C-BARQ to display more attach-
ment and attention-seeking behaviors toward their owners (i.e., with stronger attachment
bonds) would be more likely to prefer an actor who helped their owner than a neutral
experimenter compared to dogs who displayed fewer attachment and attention-seeking
behaviors (i.e., had weaker attachment bonds) to their owner. Additionally, we predicted
that dogs with stronger attachment bonds to their owner would be more likely to prefer a
neutral experimenter than an actor who did not help their owners compared to dogs who
had weaker attachment bonds to their owners. Finally, we predicted that attachment would
not affect dogs’ choices in the control condition. Taken together, we hypothesized that dogs
with stronger attachment bonds to their owner would exhibit both stronger positivity and
negativity biases compared to dogs with weaker attachment bonds to their owners.

3. Part B: Attachment as a Predictor of Actor Choices during Social Evaluation

3.1. Methods
3.1.1. Participants

Twenty-six of the domesticated pet dogs from Part A (11 female, Mage = 5.87 years,
SDage = 2.74, rangeage 1–13) were assessed by their owners for analysis in Part B after
previously participating in Part A (see Table S1 for additional demographic information).
Eleven dogs were excluded from the original thirty-seven due to the owner’s failure to
complete the survey.

3.1.2. Procedure

All owners who had participated in Part A were later administered a questionnaire-
based assessment for research on domestic dogs called the C-BARQ [57]. The C-BARQ
contains a variety of questions on dog behavior and temperament, including a section
on attachment and attention-seeking behaviors specifically. We chose to use an average
score on a scale from 0 (never) to 4 (always) from Questions 68–73 (see Table 1) of the
C-BARQ [57] to measure the strength of dogs’ attachment bond to their owner. Thus, each
dog received a numeric score from 0 to 4, detailing the strength of their attachment bond to
their owner. Dogs who displayed more attachment and attention-seeking behaviors (i.e.,
displayed evidence of stronger attachment bonds) received higher scores.

3.2. Results

Simple linear regression was used to evaluate whether average attachment scores
predicted the number of actor choices in each condition of Part A (using Bonferroni adjusted
p = 0.017). In the prosocial model (N = 11), the results of the linear regression indicated that
average attachment was a significant predictor of actor choices (F(1, 9) = 11.86, p = 0.007,
R2

adjusted = 0.52). The results of a Pearson correlation verified this result, as there was a
strong significant positive association between the average attachment and choices for the
target actor in the prosocial condition (r(9) = 0.75, p = 0.007) (see Figure 4A).

The results of the antisocial model (N = 7), however, revealed no significant prediction
of attachment on actor choices (F(1,5) = 0.20, p = 0.672, R2

adjusted = −0.15) (see Figure 4B).
Additionally, a Pearson correlation test verified that there was no association between
average attachment and actor choices in the antisocial condition (r(5) = 0.20, p = 0.672).
Similarly, there was no significant prediction of attachment on actor choices in the control
condition (N = 8, F(1,6) = 0.33, p = 0.589, R2

adjusted = −0.11), and this result was confirmed
by a Pearson correlation test (r(6) = −0.23, p = 0.589) (see Figure 4C). In other words,
as the strength of attachment increased, dogs became more likely to prefer a prosocial
actor compared to a neutral actor. On the other hand, the strength of attachment did not
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appear to have any relationship with the dogs’ preferences toward an antisocial actor or a
control actor.

Figure 4. The relationship between the strength of dogs’ attachment bonds to their owners and their
choices for the target actor in the prosocial (A), antisocial (B), and control conditions (C).

Additionally, simple linear regression was used to determine whether average attach-
ment scores predicted how long dogs spent looking at the target actor within each condition
(using Bonferroni adjusted p = 0.017). The results of the prosocial, antisocial, and control
models revealed that attachment scores did not significantly predict how long dogs spent
looking at the target actor (prosocial: F(1,9) = 1.18, p = 0.305, R2

adjusted = 0.02; antisocial:
F(1,5) = 0.10, p = 0.768, R2

adjusted = −0.18; control: F(1,6) = 0.06, p = 0.817, R2
adjusted = −0.16).

These results were also confirmed using Pearson correlation tests (prosocial: r(9) = 0.34,
p = 0.305; antisocial: r(5) = 0.14, p = 0.768; control: r(6) = −0.10, p = 0.817).

Lastly, simple linear regression was used to determine whether average attachment
scores predicted how quickly the dogs chose to accept a reward from the target actor within
each condition (using Bonferroni adjusted p = 0.017). The average attachment was not a
significant predictor of dogs’ average choice latency for the target actor in any of the three
conditions (prosocial: F(1,9) = 0.004, p = 0.951, R2

adjusted = −0.11; antisocial: F(1,5) = 0.20,
p = 0.671, R2

adjusted = −0.15; control: F(1,6) = 3.53, p = 0.109, R2
adjusted = 0.27). These results

were confirmed using Pearson correlation tests (prosocial: r(9) = −0.02, p = 0.951; antisocial:
r(5) = 0.20, p = 0.671; control: r(6) = −0.61, p = 0.109).

3.3. Discussion

Dogs’ average attachment was a significant predictor of preference toward prosocial
actors in an owner-centered social evaluation paradigm. Specifically, dogs with stronger
attachment bonds were significantly more likely to prefer an actor who helped their owner
compared to dogs with weaker attachment bonds. Interestingly, dogs with stronger attach-
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ment bonds did not have a stronger aversion to the antisocial actor. Indeed, attachment did
not seem to have any effect on whether dogs chose to approach the antisocial or neutral
actor in the antisocial condition in contrast with our predictions. Our findings suggest that
dogs who have stronger attachment bonds to their owners are more likely to positively
socially evaluate people who help their owners but do not seem to evaluate and avoid
people who refuse to help their owners.

4. General Discussion

The goal of the present study was to determine whether we could explain dogs’ mixed
performance in social evaluation studies with a factor known to affect how individuals
relate to one another: attachment bonds. To examine this question, we first replicated
a previous test to determine dogs’ social evaluation [25] and then tested whether the
dogs’ performance was mediated by the strength of their attachment bonds to their owner
as measured by the attachment and attention-seeking subset of an owner-administered
C-BARQ survey. In Part A of our study, we found that dogs exhibited a positivity bias but
not a negativity bias in their social evaluation. Dogs significantly preferred to interact with
people who helped their owners, but showed no avoidance of individuals who actively
refused to help their owners. In Part B, we found evidence that dogs’ attachment bonds to
their owner significantly predicted their performance in the prosocial condition but did not
predict their choices in the antisocial and control conditions. Taken together, our findings
provide early evidence that attachment may predict meaningful individual differences
across dogs during social evaluation tasks.

Our canine findings align nicely with previous results in humans, which have demon-
strated that attachment impacts how people behave in [29–32] and physiologically respond
to [31] a variety of social situations. Given the evidence that a similar attachment system
may be present in dogs, e.g., [38–49,51,52], it makes sense that we observed attachment
playing a comparable role in dogs’ evaluations of actors who help their owners.

Our findings not only provide support that attachment affects dogs’ performance in
social evaluation studies but also may shed some light on the mixed results that have been
observed to date within existing social evaluation research. Researchers have long observed
inconsistent patterns in dogs’ performance on canine social evaluation tasks, with some
studies finding that dogs successfully evaluated prosocial and antisocial actors [15–18,25]
and others finding no evidence for successful evaluation [19–24]. Our results provide a hint
on why researchers may have observed such varying patterns of performance. Specifically,
since the nature of a dog’s relationship to their owner can vary substantially, not just
between individual dogs but also between populations of dogs, it is possible that studies
showing stronger social evaluation effects may have happened to test dogs who have
stronger attachment bonds to their owners.

Indeed, there are hints in the existing literature that attachment may play more of
a role in dogs’ mixed performance than previous works have recognized. Consider, for
example, the mixed results of Silver et al. [15], which found that trained agility dogs
exhibited a strong positivity bias during social evaluation, but untrained pet dogs did
not. Silver et al. [15] initially argued that training might impact dogs’ capacity for social
evaluation. Our results provide a new take on this interpretation—suggesting that highly
trained dogs may develop stronger attachment bonds compared to untrained dogs. This
hypothesis is supported by the research of Fallani and colleagues [38], showing that highly
trained guide dogs tend to have stronger attachment bonds to their owner than untrained
pet dogs. In this way, future research should consider investigating the relationship between
attachment and training in dogs and the role that both of these factors play in dogs’ social
evaluation performance.

Interestingly, our findings in Part A stand in contrast to the results of Chijiiwa and their
colleagues’ study [25], which used the same social evaluation paradigm that we used in our
study. Chijiiwa and colleagues [25] observed that dogs showed a negativity bias in their task
but no positivity bias; however, we found an opposite pattern of performance. Although

211



Animals 2023, 13, 2480

we hypothesized in Part B that dogs who displayed more attachment and attention-seeking
behaviors (i.e., had stronger attachment bonds) would result in a stronger aversion to
antisocial behavior toward their owner, it is possible that we did not observe an effect of
attachment in this condition since we did not see any behavioral evidence of a negativity
bias in Part A. Future work should attempt to alter the antisocial condition to make the act
of avoidance more salient. For example, work in human infants has shown that participants
often show a stronger avoidance of antisocial actors in scenarios in which an antisocial
actor takes an object or actively hinders another individual [58]—it is possible that we
would observe more robust social evaluations in the antisocial condition if we used a more
salient antisocial action.

One limitation of our design concerns our use of the C-BARQ to operationalize attach-
ment. Given that we found a significant effect of attachment, it can be reasonably assumed
that our method had sound construct validity. It is important to note, however, that the
previous literature on attachment in dogs has primarily measured this construct using be-
havioral assessments such as the Strange Situation Test. As a result, future research should
aim to employ this test. A second limitation of the current design is that we may not have
seen any effect of attachment on an antisocial scenario because we did not isolate specific
attachment styles. The C-BARQ allowed us to assess dogs who displayed fewer attachment
and attention-seeking behaviors and who we interpreted to have weaker attachment bonds,
which appeared behaviorally similar to dogs with avoidant attachment styles. However,
more attachment and attention-seeking behaviors could possibly be an indicator of either
secure or anxious attachment; however, these attachment styles typically result in very
different behavior. For instance, work in humans has shown that anxious children are far
less likely to explore a novel environment than secure children [53]. Future work could
thus profit from using more fine-grained measures of dog attachment to test the role that
this individual difference plays in social evaluation.

5. Conclusions

The present results suggest that, just as in humans, a dog’s pattern of attachment may
be an important individual difference that affects their social evaluation skills and behavior.
We found that dogs not only tended to prefer actors that helped their owner over neutral
actors but also that dogs who displayed more attachment and attention-seeking behaviors
(i.e., appear to have stronger attachment bonds) toward their owners were significantly
more likely to exhibit this positivity bias. These results provide promising evidence that
attachment may be a meaningful variable to analyze in future canine social evaluation
research and open avenues for new work on the relationship between attachment and
social cognition in non-human species more broadly.
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Simple Summary: As dogs evolve to fill a new and increased number of roles in human societies,
it is critical that we understand how they communicate with people. Here, we investigate whether
markings on dogs’ faces influence how expressive they are perceived to be by humans. Using
standardized systems to analyze dogs’ facial complexity and behaviors, we find that dogs with
plainer faces (fewer markings) objectively score as more behaviorally expressive. Age and skill or
training level also impact expressivity, with adult dogs being more expressive than senior dogs and
dogs that are highly skilled being more expressive than those who have had no training or working
experience. Interestingly, dogs tend to use their face more “wholistically” during highly social
interactions with owners than when presented with ambiguous cues, and owners of adult dogs with
plainer faces tend to be more accurate at judging their dog’s expressivity. These data are important to
consider as the human–dog relationship continues to develop, both from an evolutionary perspective
and especially in the context of canine training and welfare.

Abstract: Facial phenotypes are significant in communication with conspecifics among social primates.
Less is understood about the impact of such markers in heterospecific encounters. Through behavioral
and physical phenotype analyses of domesticated dogs living in human households, this study aims
to evaluate the potential impact of superficial facial markings on dogs’ production of human-directed
facial expressions. That is, this study explores how facial markings, such as eyebrows, patches, and
widow’s peaks, are related to expressivity toward humans. We used the Dog Facial Action Coding
System (DogFACS) as an objective measure of expressivity, and we developed an original schematic
for a standardized coding of facial patterns and coloration on a sample of more than 100 male and
female dogs (N = 103), aged from 6 months to 12 years, representing eight breed groups. The present
study found a statistically significant, though weak, correlation between expression rate and facial
complexity, with dogs with plainer faces tending to be more expressive (r = −0.326, p ≤ 0.001).
Interestingly, for adult dogs, human companions characterized dogs’ rates of facial expressivity with
more accuracy for dogs with plainer faces. Especially relevant to interspecies communication and
cooperation, within-subject analyses revealed that dogs’ muscle movements were distributed more
evenly across their facial regions in a highly social test condition compared to conditions in which
they received ambiguous cues from their owners. On the whole, this study provides an original
evaluation of how facial features may impact communication in human–dog interactions.

Keywords: human–canine interaction; canine communication; dogs; domestication; canine behavior;
facial communication; facial markings; human–animal interaction
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1. Introduction

Dogs have acquired behavioral and anatomical traits that engender successful social
interaction with humans. The unique interspecies relationship between humans and dogs
seems an evolutionary anomaly, differing in biologically and cognitively significant ways
from other instances of heterospecific mutualism and commensalism [1–3].

This unique relationship has influenced the bounty of the current research aiming to
uncover and define the spectrum of cognitive abilities of dogs living in human societies [4],
as well as how these abilities compare to those of dogs’ close taxonomic relatives (namely,
wolves and other wild canids). Dogs are remarkably socially attuned to humans, attend
to direct human signals, speech, and ostensive cues, and are highly trainable for a variety
of tasks (e.g., herding, scent detection, medical detection, search and rescue, etc.). Investi-
gations of the genetic bases for such abilities indicate that these traits are highly heritable
between breeds and breed groups [5,6]. From a neuroanatomical perspective, historical se-
lection by humans for working skills influences the brain structure in individual breeds [7].
Still, significant gaps in knowledge of how and why dogs arrived at their current state
remain, which places us at a disadvantage in understanding the role of a critical character
in our own evolutionary tale, and yet, some answers may be staring us in the face.

For highly social humans, faces are useful for identifying individuals but are also the
key to understanding, analyzing, and modifying behavior in response to the perceived
thoughts, intentions, and feelings of others [8,9]. When looking at another human, our faces
exhibit minute shifts in position that unconsciously mimic the feeling meant to be depicted
in the other’s expression [10,11]. This automatic mimicry allows our brains to process the
emotion in addition to the visual signal presented [12,13]. Additionally, according to Wood
and colleagues [14], it allows us to better empathize with the emotional state of the “other”.

Indeed, across human cultures and populations, a mechanism for establishing the
connections necessary for social learning and, arguably, survival comes in the form of a
“universal” language grounded in visual cues that are especially reliant on the face [15–17],
but also see Jack et al. [18].

Living closely with humans, dogs have not only evolved the ability to distinguish
familiar human faces and process human facial cues, but they have also developed a propen-
sity for responding in kind [19–21]. In particular, dogs make and maintain eye contact and
use a variety of facial gestures to effectively communicate with human companions [21–23]
and may even have developed facial expressions in response to non-human stimuli, such
as pain [24]. They likewise understand the emotional valence of human faces [25,26]. Na-
gasawa and colleagues [27] show that “human-like modes of communication, including
mutual gaze, in dogs may have been acquired during domestication with humans”.

While dogs may be unique in their readiness to make and keep eye contact with
humans, gaze behavior is not insignificant for other canids, especially dogs’ wolf relatives.
Gaze among conspecifics is typically regarded as an agonistic signal, though other facial
expressions are also generally relevant for canids in some similar ways as for primates,
especially those facial signals related to play [28,29]. Unlike other canids, however, wolves
have facial color patterns in which gaze direction can be easily identified, which Ueda
et al. [30] suggest is related to obligate group living and cooperative hunting—not unlike
the adaptation of white sclerae in humans [31].

Receptive features of communication (e.g., markings and coloration patterns) on the
faces of dogs’ close relatives (wolves) and human close relatives (other primates) may
be shaped by similar forces, namely the effect they have on the intended signal receiver.
Santana et al. [32] and Santana et al. [33] find that while more social primate species
tend to have more facial coloration, additional research finds that among those species,
individuals with plainer faces display a broader repertoire of facial expressions (“plain face
phenomenon”) [34]. This pattern among fixed traits likely evolved to aid the conspecific
comprehension of information contained in those more flexible, productive features of facial
communication, gestures, and expressions [35]. Dogs, however, have developed highly
expressive facial behaviors, including paedomorphic expressions that potentially increase
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the likelihood of receiving human care [36] due to social interactions with humans [21,37,38]
more so than with other dogs.

Therefore, in this study, we ask: are dogs with more complex facial features more
or less behaviorally expressive toward humans than those with plainer faces? Given the
heritability of temperament (including communication-related traits) across breeds [5,39],
we also explored whether age, breed group, or work status impacts the dogs’ objective
scores of facial expressions. Finally, we ask how accurately humans subjectively perceive
canine facial expressivity compared to the objective scores. The overall aim of this study is
to investigate the variations in facial markings, expressivity, and behaviors of domesticated
dogs integrated into human homes and communities in order to determine whether there
is a connection between superficial facial phenotypes and behavioral adaptations for
communication with human social partners.

We hypothesize that the selective pressures on the physical facial features observed
in primates and wolves will be disrupted in dogs, given the history of domestication
and intentional breeding in dogs. That is, due to multiple breeds with unique physical
phenotypes maintaining similarly close social relationships with humans, the “plain face
phenomenon” [34] observed in primates should not apply to dogs.

As an alternative hypothesis, superficial markings could serve to enhance performance
and, thus, desirability for specific breed-to-task orientation. For example, on the one
hand, markings on the faces of herding dogs may help to mask the visibility of facial
expressions that might otherwise give away behavioral intention [40,41], which would
be suitable for working sheep or cattle. On the other hand, a plain face would be more
advantageous to a retriever primarily directing signals toward human hunting partners
if expressions are, in fact, clearer on a plain-faced dog. However, because of the physical
variation within breeds and breed groups, this alternative hypothesis would predict that
the differences in behavioral rates of expression will only be observed between breed groups.
Of course, there is also the possibility that facial markings could be unrelated to actual or
perceived expressivity.

2. Materials and Methods

2.1. Ethical Considerations

The Harvard University-Area Committee approved the experiment on the Use of
Human Subjects under the protocol title: Cognition, motivation, and emotion in domestic
dog breeds; Harvard Principal Investigator: Erin Hecht; Protocol #: IRB19-0476/SITE20-0061.
The above-named committee approved the George Washington University as a relying
institution; George Washington Principal Investigator Courtney Sexton; Federal-wide
Assurance: FWA00005945.

2.2. Subjects

Recruitment. Volunteers and their dogs were recruited for this project (titled “What is
Written on a Dog’s Face?”) personally and via a robust outreach plan, including online and
social media platforms and fliers advertising the custom-made project website. Participa-
tion from human companions entailed recording and submitting a series of videos of dogs
in the home (see below). Human companions gave their written informed consent prior
to voluntary participation in the study and were provided updates and opportunities to
further engage with the project over the course of the data collection and analyses.

Participants. One hundred and eight (108) pet dogs living in households with human
companions in North America and Europe were tested. A total of 5 of the 108 dogs
submitted were excluded from analyses due to one or more uncodable videos, giving a final
total N of 103 (Table 1). The canine subjects included various “purebred” and mix-breed
dogs, as reported by their human companions. Per the American Kennel Club (AKC) breed
group designation [42], there were 11 Working, 7 Toy, 7 Terrier, 24 Sporting, 9 Non-sporting,
16 Herding, 6 Hound, and 23 Mutt/Mixed-breed dogs.
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Table 1. Summary of dogs included in study sample.

Classification N Dogs in Sample

AKC Breed Group

Working 11
Toy 7

Terrier 7
Sporting 24

Non-sporting 9
Herding 16
Hound 6

Mixed-breed 23

Age Bin
Young (6 months–2 years) 20

Adult (2.1–6.9 years) 49
Senior (7+ years) 34

Sex
Male 50

Female 53

Reproductive Status De-sexed 88
Intact 15

Training/Skill Level
Unskilled/No training 40

Basic obedience 31
Skilled 32

The dogs had to be at least six months of age at the testing time for inclusion in
an effort to reduce potential confounds related to the dogs’ early social developmental
window (3–4 months of age). The chronological ages of each participant were collected
and binned into developmental/cognitive age grades based on the six-category system
proposed by Harvey [43]. There were 20 dogs classified as “young” (6 months–2 years),
49 dogs classified as “adult” (2.1–6.9 years), and 34 dogs classified as “senior” (7 years and
above). The mean age was 5.2 years (SD = 3.22). The dogs included both males (50) and
females (53) and those who were both de-sexed (88) and reproductively intact (15). Forty
(40) dogs had no formal training/work status; 31 dogs had basic obedience-level skills; and
32 dogs were highly skilled and/or working dogs, as reported by their human companions.

2.3. Experimental Procedure

The data collection period for this study occurred during the COVID-19 pandemic,
and thus in-person experimentation was generally not feasible as per the university’s
public health protocols. Data collection for a small number (N = 20) of subjects was
conducted in person, outdoors, though not all of these individuals were included in the
final sample (see above). To maximize the total number of study participants and engage the
public in community science efforts, the majority of human companions, recruited through
interpersonal networking and social media, were given the opportunity to participate
remotely via video upload of the dog(s) living in their homes. At-home participants were
provided with a study protocol and instructions for uploading their images and videos
to secure remote (Dropbox) storage. A potential benefit of in-home data collection is that
the test may have more ecological validity by virtue of taking place in the dogs’ natural,
day-to-day social and physical environments.

After filling out a brief demographics survey and behavioral assessment for each
canine subject, the dogs’ human companions were instructed to take a photo of their dog(s)’
face(s) and to record four 30-second-long videos of the dog(s) in the following conditions,
in the specified order:

Condition 1: Asocial/Dog at rest—Dog at rest without eye contact from human.
Condition 2: Eye contact only—Human making eye contact with the dog without

speaking, gesturing, or otherwise encouraging a social response.
Condition 3: Eye contact + Unfamiliar words—Human looking at the dog and speak-

ing in a neutral tone, repeating an unfamiliar phrase twice, slowly.
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Condition 4: Eye contact + Familiar words—Human looking at the dog and speaking
in a normal to slightly excited tone, using words and/or phrases familiar to the dog,
attempting to encourage a social response.

The conditions were designed to elicit the maximum Objective Behavioral Sum (OBS)
score (see below) from each individual whose responses to human communication would
likely depend on previous experience. The participants recorded their dog(s) in each
condition only once unless the dog’s face moved completely out of the frame for more than
a third of the video.

For conditions 3–4, humans spoke to the dogs in the language the dog was most used
to hearing. The unfamiliar phrase used by all participants was, “Ancient Egyptians built
enormous pyramids to honor the pharaohs. Ruins from many of these sites have been excavated over
the years, unearthing mummies, art and relics”.

The participants were instructed to keep the front of the dog’s face clearly visible for
the duration of each session and to complete filming of all four conditions within 72 h, when
possible, allowing at least 30 min between recording different conditions. The participants
were asked to locate a quiet, well-lit area of the home to conduct the recording sessions
and, where possible, to avoid distractions, such as other humans, dogs, animals, etc. All
videos included in the final analysis observed these general instructions. Unfortunately,
because some participants uploaded their videos in bulk (i.e., after completing all four
conditions), we cannot verify (e.g., using time stamps) the length of time between the
condition recordings.

No experimental training phases were required for this study.

2.4. Analyses

Statistical analyses were performed using JASP [Version 0.17.1] and Jupyter Notebook
for Python [3.7.15].

The study used a mixed within-between design consisting of 4 conditions (1–4) re-
peated within-subjects and breed group, age, and sex as the between-subjects variables.

2.5. Dependent Measures

Physical Score (PS): The objective measure of physical markings. To assess the com-
plexity of facial physical phenotype and assign a corresponding score, each dog’s face was
evaluated using an original matrix that accounted for both pigmentation and perceptible
marks/patterning. Perceptible facial marks/patterns included but were not limited to
patches (eye or otherwise), “eyebrows”, masks, spots, ticking, “widow’s peak”, and chin
strips (Figure 1). The dogs’ facial phenotypes were scored by humans unfamiliar with the
individual dogs (i.e., not the human participants).

Per the complexity matrix, a minimum physical score of one (1) would indicate a
solid-coated or hyper- “plain-faced” dog; a maximum physical score of nine (9) would
indicate a dog with more than two coat colors visible on the face, and at least two markings
in each of three facial regions: head/ears, eye area, and mid-lower face.

Objective Behavior (OB): Objective behavioral measures of facial movements (expres-
sivity). The dogs were assessed by independent coders using the Dog Facial Action
Coding System DogFACS [44] (see below) in each condition. This measure ranged from
4 (the lowest in any condition across the sample) to 71 (the highest in any condition across
the sample).

Objective Behavioral Sum (OBS): The score for each dog was calculated as the sum of the
behavioral expressivity scores (OB), as coded according to DogFACS (see description below)
across all four conditions (1–4), including the movements for all facial regions indicated
(see below). This measure ranged from 41 (the lowest across the sample) to 258 (the highest
across the sample). Because the physical score (PS) did not change across conditions, this
collapsed measure was used in comparison to the PS.

Behavioral Bin (Bin): The percentile rank of the OBS score for each dog (1–10). This was
used in order to compare the OBS to the owner’s subjective expressivity score (see below).
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Figure 1. Facial features that contributed to a dog’s overall complexity score (PS) included both color
and markings, such as those highlighted here. Odín, a border collie who participated in the study,
provides an example of a dog with a physical score (PS) 7.

Expressivity: The owner’s subjective evaluation of their own dog’s expressiveness. The
owners were asked to rate on a scale of 1–10 their dog(s)’ level of non-vocalizing expression,
with 1 = does not seem expressive at all and 10 = very expressive.

Agreement: Composite measures consisting of the difference between the owner’s
subjective rank of their dog’s expressivity (Expressivity) and the binned objective OBS
measure of expressivity, where a score of “0” means the objective and subjective measures
are in complete agreement, a negative score indicates the owner ranked expressivity lower
than the objective binned OBS, and a positive score indicates the owner ranked expressivity
higher than the objective binned OBS.

2.6. Independent Variables

In addition to the dog’s breed group, sex, and age, we performed exploratory analyses
on how the PS, OBS, and expressivity measures varied by the following:

Eyebrows: The presence or absence of a physically colored “eyebrow” marking on the face.
Time-in-Home: The duration of time in years the dog had lived in the home with the owner.
Origin: The last known place of origin of the dog, as reported by the owner (shelter,

rescue, breeder, re-homed, or self-bred).
Work Status: Owners reported the level of training/work experience their dog had

achieved at test time. Those who had never taken a formal training class were categorized
as “unskilled”; those who had completed at least a basic obedience class were categorized
as “obedience” level; and those who had one or more training certificates/titles/working
dog statuses were considered “skilled”. This included skills in the following areas: agility,
rally, conformation, scent work/detection, herding, fieldwork, search and rescue, and service.
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2.7. DogFACS

The Facial Action Coding System (FACS) [17] is the most widely used and well-
regarded tool for measuring facial expressions in human research. FACS is an anatomically
based system that describes observable movements of the face in the context of the under-
lying muscles responsible for the movements. Numbered action units, or Aus, correspond
with the visible movements. The system is an effective approach for minimizing exper-
imenter biases related to human emotions and expressions. FACS has been adapted for
several animal species (www.animalfacs.com, accessed on 1 November 2020), including
dogs. The Dog Facial Action Coding System, or DogFACS [44], is similarly reliable and
useful in reducing biases, especially those potentially introduced through anthropomor-
phizing. Using DogFACS in research requires practice, testing, and certification. Two
certified DogFACS coders manually coded the video samples independently, according to
the DogFACS manual [44].

The facial areas coded included:
Upper Face action units (Inner Brow Raiser (AU10), Eye Closure (AU143), Blink (AU145));
Mid and Lower Face action units (Nose Wrinkler (AU109), Upper Lip Raiser (AU110),

Lip Corner Puller (AU12), Lower Lip Depressor (AU116), Lip Pucker (AU118), Lips Part
(AU25), Jaw Drop (AU26), Mouth Stretch (AU27));

Mouth action descriptors (Tongue Show (AD19), Blow (AD33), Suck (AD35), Lip Wipe
(AD37), Nose Lick (AD137));

Ear action descriptors (Ears Forward (AD101), Ear Adductor (AD102), Ear Flattener
(AD103), Ear Rotator (AD104), Ears Downward (AD105));

Head/Eye action descriptors (Head Turn L/R (AD51/52), Head Up/Down (AD53/54),
Head Tilt L/R (AD55/56), Eyes Turn L/R (AD61/62), Eyes Up/Down (AD63/64)). Lip
Wipes (AD37) and Nose Licks (AD137) were coded in addition to Tongue Show (AD19),
not in place of, where applicable.

All the above action units and descriptors were included in the calculation of the
objective behavioral sum (OBS) score, individual condition scores (OB), and facial region
subscores. The miscellaneous behaviors, including sniffing, vocalizing, panting, chewing,
licking, and body shakes, were noted but not included in the analyses. An OBS of zero
would indicate there were no discernable facial movements with the corresponding Dog-
FACS units in any of the four conditions. The highest behavioral score for anyone canine
participant recorded was 258; the lowest OBS for any single canine participant was 41.

2.8. Score Validation

All images and video recordings from each canine subject were coded independently
by two different DogFACS-certified coders for reliability. There was, generally, concor-
dance between the two scorers; however, if there was an intercoder difference of greater
than 5 points (behavioral) or 2 points (physical), those videos/images were rescored. No
subjects had to be thrown out due to scorer discordance.

222



Animals 2023, 13, 2385

 

3. Results

The preliminary analyses evaluating how sex, the presence of eyebrows, and origin
might have impacted the OBS, PS, and expressivity scores found no significant effect.
Consequently, these variables were excluded from additional analyses.

3.1. Behavior and Physical Score

To evaluate the effects of various demographic variables on the PS and OBS, a Pearson’s
r correlation was used. It included the objective behavioral sum (OBS) score, physical score
(PS), age (un-binned), expressivity, time-in-home, agreement, and work status. Several
relationships were significant, including OBS and PS (r = −0.326, p ≤ 0.001); OBS and age
(r = −0.283, p = 0.004); OBS and work status (r = 0.289, p = 0.003); OBS and time-in-home
(r = −0.313, p = 0.001); OBS and agreement (r = −0.726, p ≤ 0.001); age and work status
(r = −0.268, p = 0.006); age and agreement (r = 0.268, p = 0.006); age and time-in-home
(r = 0.876, p ≤ 0.001); time-in-home and agreement (r = 0.276, p = 0.005). There was a
negative trend toward significance between expressivity and PS (r = −0.167, p = 0.092).

The higher the PS score, the lower the OBS score (r = −0.326, p ≤ 0.001) (Figure 2);
the higher the OBS score, the lower the age (r = −0.283, p = 0.004) and the shorter time the
dog had lived in their home (r = −0.313, p = 0.001). The lower the age, the shorter amount
of time in the home (r = 0.876, p ≤ 0.001); and the higher the OBS, the less disagreement
between expressivity and the OBS (r = −0.726, p ≤ 0.001). The more skilled/more training
dogs had, the younger they tended to be (r = −0.268, p = 0.006) and the higher their OBS
was (r = 0.289, p = 0.003).
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Figure 2. Relationship between OBS and PS. There was a slight though statistically significant
correlation between the objective behavioral sum (OBS) score and appearance or physical score (PS).
Plainer-faced dogs had slightly higher OBS scores than those with more complex faces.

3.2. Differences in Behavior across Age and Training/Skill Level Groups

An ANOVA further evaluating the differences in the OBS and age groups and the OBS
and work status levels was significant for the age bin [F(2, 94) = 5.5, p = 0.005, η2 = 0.10],
and the post hoc comparisons revealed significant differences between adult and senior
dogs, (pbonf = 0.004). Despite the significant correlation noted above, the main effect for
work status at three levels (no skill, obedience, skill) was not significant. To increase
statistical power, we ran another ANOVA with a two-level version of this factor (no
skill–skill). There was a marginally significant main effect with a medium effect size
[F(1, 66) = 4.02, p = 0.049, η2 = 0.050; pbonf = 0.008] (Figure 3). The age-by-skill interaction
was not significant [F(2, 66) = 0.227, p = 0.797, η2 = 0.006].

3.3. Behavior between Conditions

To evaluate the changes in the DogFACS (OB) scores across conditions (1–4), a repeated-
measures ANOVA that included a condition (four levels: 1–4) as a repeated measure
and breed group as a between-subjects factor produced a main effect for the condition
[F(2.8, 285) = 9.06, p ≤ 0.001, η2 = 0.082], and a between-subjects effect for breed group
[F (7, 95) = 2.28, p = 0.034, η2 = 0.144]. Post hoc pairwise comparisons using the Bonferroni
correction indicated that the OB for Condition 1 was significantly lower than for Condition
3 (pbonf = 0.008) and Condition 4 (pbonf ≤ 0.001). The OB score for Condition 2 was
significantly lower than Condition 4 (pbonf = 0.001). No other contrast was statistically
significant after correction.
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Figure 3. OBS and Age Groups. On average, adult dogs had a significantly higher objective behavioral
sum (OBS) score than senior dogs. Dogs who were reported by owners to be “skilled”, that is, had
one or more training classifications or advanced work status above basic obedience, received a higher
OBS than those dogs who had no training/status.

Post hoc comparisons indicated that the breed group population numbers in the
sample were insufficient to determine a significant relationship between breed groups.

3.4. Movements across Facial Regions between Conditions

To evaluate the differences in movements within multiple regions of the face across
conditions (1–4), a two-factor repeated-measures ANOVA that included face parts (three
levels: Ears, Upper Face, Mid Face) and condition (four levels: 1–4) produced the main
effects for the face parts [F(2, 204) = 84.99, p ≤ 0.001, η2 = 0.231], condition [F(3, 306) = 8.65,
p ≤ 0.001, η2= 0.013], and the face parts X condition interaction [F(6, 612) = 11.24, p ≤ 0.001,
η2 = 0.032]. The number of movements in the Upper Face decreased from Conditions 2–3 to
Condition 4, whereas the number of movements in the Ears and Mid Face increased from
Conditions 2–3 to Condition 4 (Figure 4).

Conditions 3 and 4 (eye contact with humans speaking unfamiliar words; eye contact
with humans speaking familiar words) accounted for a higher percentage of the OBS score
than Conditions 1 or 2 (baseline; eye contact/no words).

Interestingly, the majority of action units and action descriptors coded in the Head/Eye
and Upper Face regions combined decreased in the percentage of movements per region
compared to the OB from Condition 2 to Condition 4 (Condition 2 = 81%; Condition 3 = 76%;
Condition 4 = 64%). That is, as the percentage of movements increased across the conditions,
so too did the spread of movements across the facial regions in which they were being
made (Figure 5).
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Figure 4. Face Movements Across Conditions. Movements of the Upper Face were higher in Condi-
tions 2 and 3, wherein humans stared at dogs and said nothing (Condition 2), or else used unfamiliar
words (Condition 3), than in Condition 4, where humans made eye contact and used familiar words.
Condition 4 provoked a more equally distributed spread of movements across facial regions.

 

Figure 5. In Conditions 2 and 3, humans stared at dogs and said nothing (Condition 2) or else used
unfamiliar words (Condition 3), provoking movements in the head/eye region, which may be related
to anticipatory gaze holding. Dog facial movements are more broadly distributed across facial regions
when responding to humans who are speaking in familiar words and tones (Condition 4).
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3.5. Objective vs. Subjective Measures of Expressivity

Human companions were asked to rank their dog(s)’ level of non-vocal expressivity
on a scale of 1–10 (1 = “does not seem expressive at all”; 10 = “very expressive”). Nearly
half of the people were within a 2-point score deviation (48.5%), and more than two-thirds
were within a 4-point score deviation (68.9%) from the dogs’ objective behavior scores.
Those who were less accurate (31%) deviated at 5 points difference or more. Notably, the
presence/absence of “eyebrow”-like physical markings did not influence human ranking.

Among the most accurate owners (the upper third who were in complete objective–
subjective score agreement or with 1 point deviating), eight dogs, or 30% of the dogs,
were plain-faced (a PS score of 1), whereas, among the least accurate owners (the lower
third, who were 5 points or more deviating), only one dog, or 3% of the dogs had a
solid face (Figure 6).

 

Figure 6. There was a higher percentage of human companions who had a plain-faced dog and were
accurate when subjectively judging their dog’s expressivity than those who had a plain-faced dog
and were inaccurate.

However, as noted above, there was no significant correlation between the human
owners’ subjective measures of their dogs’ expressivity (i.e., expressivity score) and PS and
OBS scores. But, there was a trend toward significance between expressivity and the PS,
with the higher the subjective expressivity score, the lower the PS (r = −0.167, p = 0.092),
which we hypothesized may be indicative of an indirect effect of the PS on agreement (the
relationship between the objective OBS and subjective expressivity)—the OBS was higher
for dogs with lower PSs, while objective and subjective scores of dogs with higher OBSs
were more closely aligned. For adult dogs only, owners’ subjective assessments of their
dogs’ expressivity were more aligned with their dogs’ objective behavioral expressivity
scores when the dogs had a lower PS or fewer physical markings on the face. That is,
owners of adult dogs gauged their dogs’ expressivity more accurately if the dog had a plain
face than if the dog’s face was more complex (Figure 7).
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Figure 7. Age as a Determinant of Agreement. While there was no correlation between the physical
score and subjective expressivity ranking, owners of adult dogs gauged their dogs’ expressivity more
accurately compared to objective scores (OBS) if the dog had a plain face than if the dog’s face was
more complex.

4. Discussion

It is somewhat surprising that this study finds that the markings and coloration on
dogs’ faces have a similar effect on the perception of their facial expressions as do the
markings on the faces of social primates (that is, plainer faces are seen as more expressive).
Dogs display a striking convergent evolution with non-human primates in regard to the
diversity of facial hair patterns and ornamentation, including and especially such markings
as “eyebrows” and “widow’s peaks” [45], color(s), and furnishings. However, while these
phenotypes are naturally occurring in non-human primates, they are artificially selected in
dogs. The history and nature of intentional breeding for dogs who are adept at performing
distinct tasks within human society would, by default, also necessitate that dogs of all
different physical phenotype variations have the ability to communicate well with humans
(including and especially attending to human faces).

Therefore, while statistically significantly correlated in this study, facial markings
and coloration probably do not have a real biological effect on dogs’ capacities for facial
movements; rather, the significance may be the result of movement being the salient signal
to human observers. Indeed, dogs seem to have adapted their behavioral features of the
face significantly to communication with humans, regardless of the influence of physical
features, and have also developed early emerging social skills to prepare and allow for
cooperative communication with humans [46–49].

Because the physical features of faces may not be as important to conspecific commu-
nication in domestic dogs as they are for group-living/hunting wolves and non-human
primates [30,34]—see Gergely et al. [50] and Mongillo et al. [51]—it is reasonable to assume
that dogs of any breed/mix would behaviorally overcome any natural and/or artificial
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selection by humans for specific physical traits. All breeds possessing the same potential
primacy of productive rather than passive (e.g., markings) communication toward humans
can be considered a novel adaptation unique to the demands of being dependent in an
interspecies relationship. Our findings that dogs who were skilled and certified working
dogs were more behaviorally expressive in their facial movements than those with no
skill/training (Figure 3) support this hypothesis—attention and response to humans during
episodes of social learning, cooperation, human–dog coordinated action, and other such
communication-heavy activities that working dogs engage in would suppose an increased
use of facial gestures.

Likewise, differences in the objective expression scores (OBS) between adult and senior
dogs (with senior dogs making significantly fewer expressions) could be the result of senior
dogs being generally less physically mobile/physically uncomfortable or may suggest
that (a) diminished cognition slows response [52,53], or (b) older dogs have learned that a
higher rate of gestural expression may not be necessary to convey their intended signals to
a familiar human partner (they do not need to “try” as hard).

Although we lacked the power to determine what the significant breed group dif-
ferences were, it is unsurprising that they should exist. Given the dramatically different
working and companionship roles of the dogs included in the groups, it is reasonable that
their facial communication strategies would differ [54–57]. For example, while sporting
breeds have historically been bred to work alongside hunters in the field, pointing and
retrieving (mostly without auditory signaling so as not to alert their prey), non-sporting
dogs breed more diverse social/working backgrounds, and toy breeds are those that have
been selected strictly as companion animals.

Regarding the within-subject variation, we found that as the information from the
human companion changed, the response from the dogs changed—different parts of the
face seemed to serve different functions in different conditions of human attention (Figure 5).

As Conditions 3 and 4 were conditions under which human companions were speaking
to the dogs, it is reasonable to assume that the increase in expressive behaviors in these
conditions was related to the increased attention and responsiveness from the dogs toward
the human companions in a more social context.

Discounting the resting state condition (Condition 1), the majority of movements
compared to the OB in Conditions 2 and 3 occur in the Head/Eye + Upper Face (including
Brow Raiser, Blink, Eye Closure, Eye Movements Up, Down and Left and Right, and Head
Movements). Recall that Condition 2 involved a human companion making eye contact
but not speaking, and Condition 3 involved a human speaking unfamiliar words. These
were conditions under which the canine subjects may have been confused and/or awaiting
further instruction/clarification. Infant developmental literature suggests that a similar
phenomenon occurs with human infants when faced with similarly ambiguous cues or
an attentive but still face from an adult caregiver, wherein the infants typically decrease
expressive behavior and even gaze and often become stressed when presented with a still
face [58,59]. In a recent pilot study examining the still-face paradigm in dogs, Barrera
et al. [60] reported a decrease in affiliative behaviors in dogs toward humans during the
still-face phase.

Condition 4, on the other hand, has a much greater distribution of movements across
facial regions. In this condition, in addition to paying attention to the humans, dogs may
have been provoked by familiar and exciting words and phrases to respond using a broader
gestural repertoire (Figures 4 and 5).

Finally, humans characterized their own dog(s)’ level of expression with moderate
accuracy, though, of particular interest to those hoping to enhance the human–dog bond,
human companions in this study tended to overestimate their dogs’ expressivity—only
22 respondents (~20%) scored their dogs as less expressive than the OBS score indicated—
indicating perhaps a confound between dogs’ responses during experimental conditions
and their “everyday” behavior, or else over-eager interpretation. However, according to
Sullivan et al. [61], humans are better at categorizing canine facial displays of emotion
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than they are at categorizing those of chimpanzees or bonobos. Those authors attribute
this skill discrepancy to the fact that, although Pan looks more human-like, we are more
socially familiar with dogs.

In reviewing the data here, human companions may characterize dogs’ rates of facial
expressivity with more accuracy if the dog has a plainer face independent of emotional
valence (we found this was the case for owners of adult dogs, see Figure 7). Conversely,
Bloom et al. [62] suggest that people are able to identify emotions across all breeds at a rate
higher than expected by chance, except for Dobermans (a plain-faced breed), which they
hypothesize is due to the breed’s dark facial color, which may obscure expressions.

Among additional future studies, our results encourage further investigation of hu-
man perception of dogs’ facial expressivity as humans may be transferring an entrained
preference for reading the relatively plain faces of human conspecifics to our interactions
with canines. Although human facial morphology and relative muscular innervation
support some of the most complex facial expressions [63,64], we are relatively plain-
faced compared to many social, group-living primates (e.g., guenons, callitrichids) [34],
and individual differences in superficial facial features (though not movements) may be
used more for identification than communication [65,66]. Markings and patterning poten-
tially obscure the behavioral features on dogs’ faces for the humans looking at them, and
thus a solid-coated face would seem to be more expressive simply because there is less
visual “noise”.

Of course, it would also be worth repeating this study without some of the limitations
imposed by pandemic-era data collection. Primarily, a larger sample size, including an
equal number of participants from each breed and age group (especially given the behav-
ioral differences observed among these groups), would be of value. A larger sample size
would also aid in controlling for commonly observed canine facial features, such as ear
position, brachycephaly, wrinkling (e.g., one participant was a Shar Pei), long/shaggy hair
around the eyes, and variations in muscular robusticity, which may have contributed to
skew. Comparing the results to those using data collected in a controlled laboratory setting
where processes could be standardized would also be of interest, as technical challenges
arising from at-home recordings could skew the visibility of facial expressions. This would
be especially pertinent as community science solicitations become more widely used for
data collection.

5. Conclusions

In our study of analyzing the facial expressivity and physical characteristics of more
than 100 companion dogs (N = 103), we found that dogs with plainer faces (fewer markings
and/or colors) appear to be more behaviorally expressive in objective measures. Among
the age groups, adult dogs are more expressive than senior dogs, and dogs that are highly
skilled are more expressive than those who have had no training or working experience.
Especially relevant to interspecies communication and cooperation, dogs respond with
movements more evenly distributed across multiple facial regions when responding to
familiar words and tones from humans than from ambiguous or asocial cues; humans tend
to be more accurate at judging the expressivity of dogs with plainer faces.

The domestication of dogs and their coexistence with humans has influenced the
biological and social development of both species. While the suite of physical changes that
now separates dogs from extant wolves has largely been selected for by humans, studies
like this one suggest that some changes may not have been as deliberately cultivated as
others. The results from this study suggest that there may even be underlying, conserved
preferences for certain facial features that humans have unwittingly selected for similar
reasons that we may find one human more or less attractive, trustworthy, “easy to read”, or
any number of other traits.

Understanding how and to what degree biases such as these and other interactions
with humans (including the potential projection of human biases onto dogs) impacts the
development of novel modes of communication in dogs could provide valuable insight into
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what shaped early human culture. Likewise, and perhaps more importantly, by gaining
a fuller view of how dogs communicate with humans and how we receive and perceive
their efforts, we can be better equipped to support them in the critical roles they fill within
our society.

Indeed, as the field of canine science expands, findings from studies such as this offer
new insight into understanding and navigating the continuously evolving relationship
between humans and dogs and will hopefully also prove useful in exploring new avenues
of research among a myriad of other taxa and social systems.
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Simple Summary: Negative mental health outcomes have affected healthcare workers, patients, and
community members following pandemics: most recently, the SARS-CoV-2 (COVID-19) outbreak.
Although therapy dog visitation programs are associated with reduced stress, most hospital-based
programs were placed on hiatus during the COVID-19 pandemic. This study examined human–
animal interactions during the reactivation of a hospital-based therapy dog program during the
pandemic. Characteristics of the interactions and the participants involved were recorded and
analyzed. Findings indicated that most visit recipients were healthcare workers, while the longest
interaction times occurred with adult and pediatric patients. High levels of adherence to human
and animal safety protocols indicate that human–dog therapy teams can safely return to hospital
visitation work.

Abstract: This study examined human–animal interactions during the reactivation of a hospital-
based therapy dog program during the COVID-19 pandemic. Data were collected from human–dog
interactions at an academic medical center in Virginia. Interaction length, participant role, age group
(pediatric or adult), and observed gender were recorded. Handler adherence to human and animal
safety protocols (donning personal protective equipment (PPE), using hand sanitizer, and limiting
visit length) was measured. Observations from 1016 interactions were collected. t-tests and analysis
of variance were conducted. Most visit recipients were healthcare workers (71.69%). Patients received
longer visits than other participants (F(4880) = 72.90, p = <0.001); post hoc Bonferroni analyses
(p = 0.05/4) showed that patients, both adult (M = 2.58 min, SD = 2.24) (95% C.I = 0.35–1.68) and
pediatric (M = 5.81, SD = 4.38) (95% C.I. 3.56–4.97), had longer interaction times than healthcare
workers (M = 1.56, SD = 1.92) but not visitors (p = 1.00). Gender differences were not statistically
significant (t(552) = −0.736), p = 0.462). Hand sanitizer protocols were followed for 80% of interactions.
PPE guidelines were followed for 100% of visits. Most interactions occurred with healthcare workers,
suggesting that therapy dog visits are needed for this population. High adherence to COVID-19
safety protocols supports the decision to reactivate therapy animal visitation programs in hospitals.
Challenges to safety protocol adherence included ultra-brief interactions and crowds of people
surrounding the dog/handler teams. Program staff developed a “buddy system” mitigation strategy
to minimize departures from safety protocols and reduce canine stress.

Keywords: therapy dog visitation; hospital; COVID-19; healthcare workers; safety protocols;
animal welfare
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1. Introduction

Hospital-based therapy dog programs provide important relief from physical and
emotional discomfort for many types of patients. Hospitalization is often associated with
anxiety, discomfort, loneliness [1–3], and unpleasant or distressing sensory experiences [4].
These experiences may increase vulnerability to anxiety, depression, and reductions in
well-being [5]. Therapy dog visits have been associated with improvements in ratings
of stress, anxiety, fear [5], pain, depression, well-being [6], loneliness, and boredom [4,5].
Interacting with a dog has also been associated with improvements in certain physiological
parameters, such as blood pressure, heart rate, cardiovascular reactivity, exercise, and
motor functioning [4,5,7,8]. Benefits have been demonstrated among adult [9] and child
inpatients [10].

The hospital environment may also place strain on healthcare workers, who are
vulnerable to poor mental health outcomes [11] due to job-specific stressors such as long
shifts with heightened psychological demands. Compassion fatigue and burnout are
common sequelae of healthcare work [12]. Physician burnout has been reported in 55–70%
of emergency healthcare workers and 45–50% of non-emergency workers [13–15]. This
is not only concerning for the well-being of healthcare workers themselves, but also has
implications for patient care. Decreases in empathy and compassion for patients have been
associated with healthcare worker stress; furthermore, chronically stressed nurses are more
likely to make medical errors [16].

The recent COVID-19 pandemic has heightened existing psychological demands on
healthcare workers. During the pandemic, healthcare workers have experienced sleep
disturbances and insomnia [17–21], lack of personal protective equipment (PPE) [17,19,22],
burnout, and mental exhaustion [17,23]. Healthcare workers may experience trauma (or
vicarious traumatization) by watching patients suffer or pass away on a frequent basis [17].
The combination of these major and frequent stressors has increased the prevalence of
PTSD [24] and suicidal thoughts and behaviors among healthcare workers [17,20,22].

Hospital-based therapy dog programs have been shown to alleviate stress among
healthcare workers. Barker [25] found that 5 min with a therapy dog produces the same
amount of stress reduction as 20 min of quiet rest. A study by Kline [26] revealed that
healthcare workers rate their stress levels lower after spending 5 min with a therapy dog
than following 5 min of coloring. Jensen [11] showed that healthcare workers reported
less work-related burnout, less job-related depression, and less intention to leave one’s
job after interacting with a therapy dog. A recent systematic review including 12 studies
suggested that it is feasible to implement such programs in healthcare settings and that they
may be associated with reductions in healthcare worker stress [27]. Due to therapy dogs’
unique ability to provide significant stress relief within relatively short periods of time,
hospital-based therapy dog programs could provide significant amelioration of healthcare
worker stress during and following the pandemic.

1.1. Barriers to Program Reactivation

Concerns regarding COVID-19 transmission have augmented existing concerns about
infection prevention for therapy animal visits in healthcare settings. Consequently, most
hospital-based therapy animal visitation programs were suspended during the height
of the pandemic, a time when the benefits of such visits may have been sorely needed.
Some programs, such as the PAWS Your Stress Therapy Dog Program of the University of
Saskatchewan and St. John Ambulance, transitioned to an online format, where therapy
dog visits were conducted virtually [28]. Although early findings indicate that such online
programs are well-received and important sources of social connection [28], no data exist
as yet to support the comparative effectiveness of virtual vs. in-person visits in their effects
on patients and healthcare workers.

As knowledge accumulated regarding the SARS-CoV-2 virus, the Centers for Dis-
ease Control and Prevention (CDC) issued a statement that animals do not significantly
contribute to the spread of COVID-19 [29], especially if standard and pandemic-specific
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infection prevention protocols are followed. For example, face masks and eye protection
can significantly reduce the transmission of airborne infections. This finding altered the risk
landscape for hospital and program administrators, paving the way for hospital-based ther-
apy animal programs to consider reactivation. Programs have successfully managed risk
for transmission of other common infections, such as methicillin-resistant staphylococcus
(MRSA), by implementing appropriate infection control protocols (such as the use of hand
sanitizer before and after touching a dog) [30]. However, there are no data on infection
control protocol adherence among human–animal therapy dog couplets in hospitals during
the COVID-19 pandemic.

1.2. Animal Welfare during Reactivation

Reactivation during the pandemic offered a unique opportunity to examine the impact
of program reactivation on aspects of canine welfare. The program’s therapy dogs had
been on hiatus from hospital visitation for a year, and significant changes were made to
how humans navigated the hospital environment. For example, only four people were
allowed in an elevator car at once, which caused bottlenecks and longer wait times in the
main hallways. Patients, visitors, and staff wore masks and face shields or goggles that
altered their appearance and non-verbal social cues. One way of reducing canine stress
during reactivation was to adhere strictly to visit time limits [4,10], which can vary greatly
depending upon program and setting [31]. Furthermore, individual interactions that take
place during visits can vary greatly in time, activity (such as petting vs. talking to a dog),
and location within the hospital [30,31]. COVID-19 and associated risk reduction strategies
may change the way people interact with dogs—for example, more people interacting at
one time or how they appear to the dog. There are no data that characterize the behavior
of therapy dogs, handlers, and visit recipients in a hospital setting during the pandemic.
Detailed exploration of therapy dog program delivery in a hospital during a pandemic
may help similar institutions to make well-informed decisions about implementation that
promote human and animal welfare.

1.3. Purpose of Current Study

The COVID-19 pandemic offered a unique opportunity to examine characteristics
of human–animal interactions in a hospital setting as teams were reactivated and im-
plementing new safety protocols. Detailed examination of human–animal interaction
characteristics and the implementation of infection prevention protocols in a hospital-
based therapy animal program can inform program development and improvement efforts
for all hospital-based AAI programs. Furthermore, the variability in the execution of
human–animal interaction programs in hospitals makes it difficult to effectively draw
consistent/generalizable conclusions about canine-assisted interactions (CAIs) in a hospital
setting [30]. Interactions vary in time, location, and frequency, and visit recipients differ
along a wide range of characteristics. In addition, there is significant variation in infection
prevention protocols and adherence to them. Although the literature contains examples
of model programs and protocols [4], there are few finely grained descriptions of human–
animal interactions inside a hospital, particularly during the global COVID-19 pandemic.
Information regarding hospital-based therapy dog interactions and the implementation of
infection prevention protocols can provide essential information regarding meeting service
needs while maintaining appropriate safety precautions during a global pandemic.

This study aimed to provide a behaviorally based description of canine-assisted
human–animal interactions among a large sample of visit recipients inside a hospital
during a global pandemic. By doing so, the authors hope to provide data that inform
decision-making about the deployment of therapy dog services, challenges to safety pro-
tocol implementation, and strategies for program improvement. This study examined
characteristics of human–animal interactions and adherence to human and animal safety
and welfare protocols during the reactivation of a hospital-based therapy dog visitation
program. This information may also be helpful in future situations that may require hos-
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pital administrators to decide whether to put a program on hiatus or keep it active. The
protocol was deemed exempt from review by the university Institutional Review Board
and the Institutional Animal Care and Use Committee. Exemption criteria were met given
the quality assurance purpose of the study and that no data were collected directly from
visit recipients or animals.

2. Materials and Methods

2.1. Therapy Dog/Handler Teams

Dogs on Call is a therapy dog visitation program established in the Center for Human–
Animal Interaction at Virginia Commonwealth University (VCU) School of Medicine in
2001. Each Dogs on Call team consists of one dog and one handler. All handlers must
provide documentation of external therapy dog registration (Pet Partners or Alliance of
Therapy Dogs). Handlers must also complete VCU Medical Center volunteer services
training (such as a background check and HIPAA education), Dogs on Call training, and
adhere to the center’s policies and procedures, including human health screenings and
vaccinations. In total, 20 handlers and 20 dogs were observed during the execution of
this study. Table 1 details the standard (pre-COVID-19) and enhanced (during COVID-19)
health requirements and safety protocols for handlers and their dogs.

Table 1. Handler and dog health and safety requirements.

Pre-COVID-19 Additions during COVID-19

Handler

Varicella (vaccine or titer) COVID-19 vaccine
MMR (measles, mumps, rubella)

(vaccine or titer) COVID-19 booster

Annual flu vaccine Level 3 face mask
Tuberculosis screening Face shield or goggles

Temperature measurement and
respiratory symptom checklist

upon hospital entry

Dog

Registration with Pet Partners or
Alliance of Therapy Dogs

w/Canine Good Citizen Test
Reactivation shadowing

Annual veterinary exam Canine stress evaluation by
program staff

Vaccine or titer for: rabies,
distemper, and parvovirus

Three one-hour reactivation visits
for reacclimation

Negative annual fecal exam
Two-hour visit limit

Visit Protocol

Hand sanitizer before/after
touching dog

No entry into COVID+
(“Hot”) zones

Contact tracing
Remain at home if exposed to

COVID-19 virus or experiencing
respiratory symptoms

Handler and Therapy Dog Characteristics

Handlers are routinely asked to provide demographic information about themselves
and their dog(s) for administrative purposes to the Center for Human–Animal Interaction.
These data were accessed for the dog/handler teams that participated in this quality
assurance investigation and are presented in the results below.

2.2. Measures
2.2.1. Participant Role

Participants were individuals in the hospital who interacted with the dog/handler
teams. Participant roles were classified as adult patient (a hospitalized person visibly over
the age of 18), pediatric patient (a hospitalized person visibly under the age of 18), public
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adult (any person not employed by the hospital or receiving treatment who was visibly
over the age of 18), public child (any person not employed by the hospital or receiving
treatment who was visibly under the age of 18), or healthcare worker (HCW). Determining
whether a patient was an adult versus a child was facilitated by the location of the patient
in the hospital, because children are typically treated in pediatric units. Public adult or
public child status was determined by the absence of an employee badge and/or uniform
or the presence of either a visitor wristband or a visitor name tag. HCWs were defined as
any person employed by VCU Health as indicated by a badge depicting the VCU Health
logo, staff member name, and department. HCWs included nurses, doctors, social workers,
administrative faculty, maintenance workers, and medical students as well as volunteer
services (VS) staff.

2.2.2. Observed Gender

Observed gender data collection began on the 24th visit. The term “observed gen-
der” is used because there was no way for the researchers to confirm individuals’ gender
identity without asking them directly. Participants were defined as “male” if they dis-
played a traditionally masculine appearance and “female” if they presented a traditionally
feminine appearance.

2.2.3. Total Visit Time

The observer started a timer at the beginning of the visit (when the Dogs on Call team
opened the door to walk into the VS office). The timer continued to run as teams interacted
with people in the hospital and was stopped when teams left VS (the door closed) after
checking out. Total visit time was recorded for each visit. The timer was located at the top
of the researcher’s clipboard so that times could be noted at a glance.

2.2.4. Time Spent in Volunteer Services (VS)

The time spent during volunteer check-in and check-out was recorded; check-in start
time began when the door to VS opened and ended when the door closed and hospital
visitation began. The same recording strategy was used during check-out. Total check in
and check out times were added together to determine the total time spent in the VS office.

2.2.5. Interaction Characteristics

Interaction characteristics were recorded on a pre-defined checklist on which the
researcher made tick marks (see Figure A1). This checklist was developed by the authors
based on the human–animal interaction expertise of the third author (N.R.G.) and feedback
from handlers regarding their experiences in the hospital. Behavior was classified as an
interaction if a person engaged with a therapy dog for four seconds or more and paused to
visit the handler or dog. Four seconds was used as the cut off based on preliminary casual
observations of a subset of interactions that our team labeled “drive-by” interactions in
which an individual would walk by and run their hand along the dog’s body as the dog
passed by but did not stop and spend time engaging in an interaction with the dog/handler.
Interactions were classified in one of three categories: (1) Talk; a person talking to a dog,
(2) Pet; petting/touching a dog, or (3) Talk and Pet; talking while touching and petting the
dog. Totals of Talk, Pet, or Talk and Pet interactions were recorded. The observer recorded
how long each individual interaction took by looking at the running timer attached to a
clipboard. When the first interaction began, the observer recorded the start time. End time
was recorded when the subject was no longer talking to or petting the dog. Total interaction
time was later calculated in seconds.

It was possible for multiple people to talk and/or pet the dog at the same time,
meaning that multiple people could participate in one interaction. The total number of
people involved in each interaction was recorded. Participant role was recorded for each
person who interacted with the dog–handler team. As described above, roles were defined
as adult patient, pediatric patient, public adult, public child, HCW, or a member of the
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volunteer services staff. Groupings of people from multiple roles were defined as a “mixed”
population. Each interaction was coded as taking place with either male (only males
participated in the interaction), female (only females participated in the interaction), or
mixed group (both males and females participated in the interaction). Observed Gender
Total was used to obtain a running total of males and females who participated in the
interactions. Observed gender was used as a categorical variable to examine gender
differences in interaction characteristics.

2.2.6. “Love Bombing”

The term “love bombing” was developed by the authors following initial feedback
from handlers as they returned to hospital visitation. It was defined as an interaction
consisting of three or more people that created crowding. Crowding was coded positively
when a team’s ability to move throughout the hospital was impeded by the number of
people present during an interaction. Each interaction was coded as “yes” if the interaction
met qualifications of a love bomb or “no” if the interaction did not meet those criteria. The
number of people who participated in a love bomb was also recorded.

2.2.7. Floor

Visits took place on various floors of the VCU Medical Center and Children’s Hospital
of Richmond with the following exceptions: teams did not visit areas that required handlers
to don extra personal protective equipment, rooms where patients tested positive for SARS-
CoV-2 (COVID-19), areas where food is served, and active labor and delivery rooms. Table 2
provides a description of each floor and the services provided in those locations.

Table 2. Description of hospital floors and services provided.

Common Areas
Areas which all persons in the hospital (staff, visitors,
volunteers, etc.) are free to use (with the exception of

food service areas where teams do not visit)

Inpatient/Inpatient Support

Floors that provide general medical care and an
array of services such as respiratory therapy, trauma

treatment, cardiac care, orthopedics, intensive
care, etc.

Pediatric
Floors that specialize in the treatment of pediatric

patients including the Children’s Hospital
of Richmond

ICU Floors that specialize in the treatment of patients
with critical illness or injury

Volunteer Services Volunteer service office where Dogs on Call teams
sign in and out before and after hospital visits

Gateway

The Gateway Building serves as VCU Medical
Center’s “front door” and houses some of its

outpatient services. Check-in and waiting areas for
surgical services are located on the 5th floor of

this building

Emergency Department Department that provides immediate treatment for
life threatening or time-sensitive health concerns

Nelson Clinic
Various outpatient services such as OB/GYN &

Women’s Health, Outpatient Eye Clinic, and dental
care are housed here

240



Animals 2022, 12, 1842

Table 2. Cont.

West Hospital

West Hospital houses clinical, administrative, and
support services for VCU Medical Center, as well as
academic and administrative offices of VCU’s School

of Medicine and College of Health Professions

Psychiatric, Palliative Care
These departments share the same floor. Psychiatry
treats those suffering from mental illness. Palliative

care refers to end-of-life treatment

2.2.8. Location

Interaction location was also recorded. An interaction could take place in a hall (an
area not bound by four walls and/or a door including common areas such as lobbies and
elevator waiting areas), a patient room (a room designated for patient treatment only), or
an office (a room with four walls with a door that designates space for employee functions,
elevator, or the volunteer services office.

2.2.9. Hand Sanitizer Use

The Dogs on Call program adheres to infection prevention guidelines recommended
by the American Veterinary Medical Association [32] and the Society for Healthcare Epi-
demiology America [33]. These guidelines indicate that all people who touch a therapy
dog should use hand sanitizer before and after each interaction. Handlers are responsible
for ensuring that these hand sanitizer guidelines are followed by providing the sanitizer to
individuals who wish to interact with the dogs from small bottles they carry with them.
Hand sanitizer behavior was coded as before-only (hand sanitizer was used before the in-
teraction), after-only (hand sanitizer was used after the interaction), before and after (hand
sanitizer was used before and after the interaction), not applicable (when the participant
only talked to a dog or when a patient was unable to pet a dog due to immobility or contact
restrictions), or none (when no hand sanitizer was used and physical contact between a
human and dog occurred).

2.2.10. “Drive-Bys”

“Drive-by” interaction definitions were developed for this project by the study team.
A drive-by interaction was coded if the interaction lasted 3 s or less and the individual
did not pause near the handler or dog. Drive-bys were defined as verbal (talking only),
physical (petting only), or both (Talk and Pet). The total number of drive-bys, as well as
totals of each type of drive-by (Talk, Pet, Talk and Pet) were recorded for each visit. This
definition was developed to distinguish ultra-brief, spontaneous interactions that usually
occurred in hallways and other public spaces and were conducted in passing.

2.3. Procedure
2.3.1. Data Collection

All visit recipients were either employed by, receiving treatment from, or visiting/
accompanying someone at VCU Medical Center. Program protocol requires that visit
recipients provide assent before being approached by a therapy dog team. All recipients
are free to decline or postpone a visit. As part of the reactivation, the Dogs on Call
program implemented extra infection prevention precautions to reduce the transmission
of COVID-19 in addition to the program’s standard use of hand sanitizer before and after
touching the dog. These precautions included the use of Level 3 face masks and face shields
by human handlers, mandatory temperature and respiratory symptom screenings upon
entering the hospital and refraining from visiting areas of the hospital that would require
donning additional personal protective equipment, such as rooms housing COVID-positive
patients or the burn unit. All Dogs on Call handlers are also required to be fully vaccinated
against COVID-19 in order to participate in hospital visits. Handlers who did not wish
to receive the vaccine were offered the opportunity to participate with their dogs in a
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virtual visitation program that was not a part of this study. Handler–dog teams are given a
maximum time limit of two hours in the hospital to minimize canine stress and fatigue.

The observer accompanied dog/handler teams on visits throughout the hospital
during a three-and-a-half-month period between June and September 2021. She walked
next to the handler and remained near the handler/dog team throughout their hospital
visit. Teams were eligible to visit all inpatient units except those requiring the use of
additional personal protective equipment, such as the burn unit, rooms with patients who
tested positive for SARS-CoV-2 (COVID-19), and food service areas. Table 2 provides a
list of hospital units visited during data collection. The observer met teams in the VS
office at the beginning of the visit and followed the team throughout the duration of the
hospital visit, ending data collection when the door to volunteer services closed at check-
out. The observer documented the details of every human–animal interaction that took
place from the time the team clocked in until the time they clocked out. This allowed
the observer to observe and record details that are typically only observed by handlers
during their visitation time. Data were recorded on an observation sheet in real time,
as each interaction took place. Tick marks were used to record visit characteristics on a
standardized checklist containing the variables describe above. A stopwatch was attached
to the top of the observer’s clipboard for ease of time notation. Given that the data were
collected for program quality assurance purposes, researchers did not obtain consent from
participants and no personal information was collected from them.

2.3.2. Study Design

The study design was observational and descriptive. The observer made no attempt to
engage in teams’ interactions with participants. Handlers were aware of the observer’s role
and that interaction characteristics were being recorded for quality assurance purposes.

2.3.3. Data Analysis

All analyses were conducted using SPSS (version 26, IBM, Armonk, NY, USA) and
Stata (version 15, StataCorp, College Station, TX, USA). Univariate statistics were used
to examine the frequencies and distributions of categorical and continuous variables and
to ensure that distributional characteristics of continuous variables were appropriate for
planned analyses.

Role x Time Analysis. The participant role variable was used to obtain a running total
of how many members of each group participated in an interaction. Role data were used to
create a categorical variable to examine group differences in interaction characteristics. For
example, a common interaction consisted of a pediatric patient and their parent/guardian
(a public adult). This interaction would fall into the “mixed” category for interactions but
would be counted as one pediatric patient and one public adult. A one-way analysis of
variance (ANOVA) was performed to examine differences in length of interaction time
between individuals of different roles (e.g., pediatric vs. adult patients). Bonferroni’s
correction was used to account for multiple comparisons. Post hoc Tukey HSD comparisons
were conducted to examine specific group differences in interaction time.

Gender Differences in Interaction Time. A one-sample, independent groups t-test was
conducted to explore gender differences in interaction time.

Differences in Number of Interactions per Floor. Floor was used as a categorical vari-
able in analyses of interaction characteristics. A chi-squared test using the equiprobability
model was used to evaluate differences in the number of visits received by the various floors.
Pearson’s standardized residuals were used to determine whether differences in number of
visits between floors were statistically significant using a cut-off value of +/− 2.0 [34].

3. Results

The observer collected data from 57 visits starting on 2 June 2021 and ending
on 15 September 2021. Data were gathered from 69.25 h of observation. There were
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1016 interactions recorded, involving 1783 participants. Observed gender information was
collected for 1182 participants.

3.1. Handler and Dog Characteristics

The majority of handlers (15/20) were female, and all identified as White. Their mean
age was 65 years, while the mean age of the dogs was 8 years. On average, dogs were
approximately 58.56 cm tall (at the shoulders) and weighed 20.85 kg. Table 3 lists the breeds
represented on the teams observed for this study.

Table 3. Characteristics of Dogs on Call therapy dogs observed during the quality assurance study *.

Dog Age (Years) Sex Breed Height (cm) Weight (kg)

1 - Female Labradoodle - -
2 4 Female Golden Retriever 71.12 27.22

3 10 Male Mixed Breed (Large
Terrier/Wolfhound) 78.74 27.22

4 11 Male English Cream
Golden Retriever 71.12 26.76

5 3 Male English Cream
Golden Retriever 71.12 29.94

6 9 Female Leonberger 88.90 41.73
7 4 Male Mixed Breed (Terrier x) 30.48 7.26
8 13 Male Irish Setter 66.04 29.48
9 9 Female Irish Setter 68.58 29.48

10 10 Female Pembroke Welsh Corgi 38.10 11.34

11 12 Male Mixed Breed
(Lab/Pug/Boxer) 60.96 21.77

12 7 Female Golden Doodle 76.20 27.22
13 8 Male Shih Tzu 38.10 8.16
14 7 Male Miniature Schnauzer 35.56 3.40
15 13 Female Jack Russell Terrier 30.48 7.26

16 5 Female English Cream
Golden Retriever 71.12 29.48

17 - Female Chocolate Labrador
Retriever - -

18 8 Male Standard Wire
Hair Dachshund 40.64 12.70

19 10 Female Maltipoo 25.40 2.27

20 2 Male English Cream
Golden Retriever 91.44 32.66

* Some therapy dog information is missing because although handlers are asked to provide this information, they
are not required to do so.

3.2. Participant Role and Observed Gender

When using participant role as the unit of measure, most visit recipients were health-
care workers (71.69%), and the remainder consisted of 9.30% adult patients, 9.08% pediatric
patients, and 9.87% public adults (see Figure 1). When examining interactions as the
unit of measure (see Figure 2), 57.2% (581) of interactions occurred with healthcare work-
ers, 12.9% (131) with a mixed population (involving participants from multiple roles),
11.6% (118) with adult patients, 9.6% (98) with pediatric patients, 5.0% (51) with public
adults (visitors), and 3.6% (37) with volunteer services staff. No public children were
observed. Analyses revealed significant differences in interaction length by participant
role (F(4880) = 72.90, p = <0.001); post hoc Bonferroni analyses using a p value of 0.05/4
showed that patients, both adult (M = 2.58 min, SD = 2.24) (95% C.I = 0.35–1.68) and pedi-
atric (M = 5.81, SD = 4.38) (95% C.I. 3.56–4.97), had longer interaction times than healthcare
workers (M = 1.56, SD = 1.92) but not visitors (p = 1.00) (see Figure 3). Pediatric patients had
significantly longer interaction times than any other group (p = 0.001 for all comparisons).
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Visit Recipient Role (%)
n = 1783

Figure 1. Visit recipient roles as percentage of visit recipients.

 

Participant Roles Involved in Interactions (%)
n = 1016

Figure 2. Visit recipient roles as percentages of interactions.
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Figure 3. Interaction length by participant role.

Observed gender data collection started on 18 July 2021, which was the 24th out of
57 visits. In total, 661 interactions contained information on gender. A total of 928 females
(78.40%) participated in canine-assisted interventions. Interactions with females accounted
for 64.8% (428) of interactions. Males accounted for 19.1% (126) of interactions, and the
remaining interactions involved both genders, accounting for 16.2% (107) of all interactions.
Interaction time did not differ significantly by gender (t(552) = −0.736, p = 0.462).

3.3. Total Visit Time

The average visit time in the hospital for each team was 87 min (SD = 24.69). Total
visit times were divided into groups based on 30 min intervals. As illustrated in Figure 4,
16.67% of visits (8) were less than 60 min, 31.25% (15) were 60–90 min, 45.83% (22) were
90–120 min, and 6.25% of visits (3) were more than 120 min. Visit length was missing for
9 visits due to teams arriving earlier than expected or visiting in a pediatric location that
does not have a volunteer services office for check-in. Overall, 93.8% of total visit times
were less than 120 min (45).

 

Figure 4. Distribution of total visit times across 30 min intervals.
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3.4. Interaction Characteristics
3.4.1. Interaction Type

The majority of interactions (95.9%) involved a participant both talking to and petting
a dog, 2.7% (27) involved a participant only talking to a dog, and 1.5% (15) involved a
participant only petting a dog.

3.4.2. Interaction Time

Hospital interaction data were available for all 57 visits. During the visits, a total of
58.97% (40.77 h) of visit time was spent interacting with people. On average, each interac-
tion lasted 2.408 min (SD = 2.96). To better examine the distribution of interaction times,
interaction times were divided into one-minute interval groups. As illustrated in Figure 5,
40.26% of interactions (409) were one minute or less, 63.88% (649) were two minutes or less,
and 75.49% (767) were three minutes or less. The remaining 24.51% (249) of interactions
lasted longer than three minutes. Approximately 2.46% of interactions (25) lasted longer
than ten minutes.

 
Figure 5. Distribution of interaction times across 1 min intervals.

3.4.3. Number of People per Interaction

On average, 1.76 (SD = 1.266) people were involved in an interaction (range = 1–14).
Over half of interactions (59%) involved one person, 23.7% involved two people, and 17.3%
(175) involved three or more people.

3.5. Love Bombing

Love bombs made up 16.33% (166) of all interactions. On average, 4.09 people
(SD = 1.498) were involved in a love bomb (range = 3–14).

3.6. Floors

As shown in Table 4, most interactions took place on Inpatient and Inpatient Support
(n = 286, 29.39%) as well as Critical Care Inpatient floors (n = 254, 26.10%). Pediatric Inpatients
represented the floor with the third highest number of interactions (n = 235, 24.15%).
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Table 4. Frequency of interactions by hospital location/floor.

Floor
Interaction Frequency
(n, %)

Pearson’s Residuals

Common Areas 123, 12.64 −3.08 *

Inpatient/Inpatient
Support 286, 29.39 9.72 *

Pediatric Inpatient 235, 24.15 5.72 *

Critical Care 254, 26.10 7.21 *

Non-emergency
Outpatient 27, 2.77 −10.61 *

Emergency Department 48, 4.93 −8.97 *

Total 973, 100.0
* Forty-three interactions were excluded because they occurred in volunteer services or administrative support
areas, which do not serve patients.

Chi-squared tests based on the equiprobability model (equal distribution of interac-
tions across hospital floors) were conducted, and Pearson’s residuals were used to examine
whether certain floors received significantly greater or fewer interactions than expected.
The expected frequency of interactions under conditions of equiprobability in this case was
162 per floor. Results indicated that the observed distribution of interactions differed signif-
icantly from that expected under the equiprobability assumption [χ2 (7) = 381.77, p = 0.000],
using a significance value of +/−2.00 [33]. As shown in Table 4, results indicated that
Inpatient/Inpatient Support, Pediatrics, and Critical Care units received significantly more
interactions than other units. In contrast, common areas, non-emergency outpatient centers,
and the emergency department received significantly fewer interactions than expected.

3.7. Location

Just over half (57%) of interactions (579) occurred in a hallway, 32% of interactions
(325) occurred in a patient room, 5.7% of interactions (58) occurred in an office, 1.3% of
interactions (13) occurred in an elevator, and 3.9% of interactions (40) occurred in the
volunteer services office.

3.8. Hand Sanitizer Use

In total, 79.9% of interactions (812) were carried out with proper hand-sanitizing
behavior. For 2.7% of interactions (27), hand sanitizer was not required because no physical
contact was made with a dog. Hand sanitizer was applied according to protocol (before
and after touching a dog) in 77.3% of interactions (785). Participants applied hand sanitizer
before touching a dog but not afterwards in 5.3% of interactions (54). In 5.4% of interactions
(55), participants applied hand sanitizer after touching a dog, but not before. In 9.4% of
interactions (95), no hand sanitizer was applied.

3.9. Drive-Bys

A total of 65.8% (669) interactions were considered drive-bys. Approximately 75%
(503) of drive-bys were Talk only, 16.74% (112) were Pet only, and 8.07% (54) were Talk and
Pet drive-bys. On average, 11.74 (SD = 5.453) drive-bys occurred per visit.

4. Discussion

Data from this study provide valuable insights regarding the impact of a hospital-based
therapy dog program on patients and healthcare workers, the challenges of implementing
therapy animal visitation during the COVID-19 pandemic, and the effectiveness of strate-
gies to maintain animal welfare during a period of intense stress and high demand for
therapy animal interventions.
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4.1. Program Impact on Visit Recipients

Findings suggest that a hospital-based therapy dog program is a highly efficient way
to reach large numbers of patients and hospital staff. This may have been particularly
important given the potential for increased social isolation faced by patients as a result of
restrictions on the number of hospital visitors due to COVID-19. Our data collection period
spanned three and a half months (2 June–15 September 2021) and represents observations
from 57 therapy dog visits from twenty different therapy dog teams. During these visits,
Dogs on Call teams reached a total of 1783 people, including patients, visitors, healthcare
workers, and other staff members. Over 70% of visit recipients were healthcare workers;
it is important to note that our program reactivated amidst ongoing waves of COVID-19
surges, a period of intense stress for medical providers. A variety of interventions have been
mobilized to support those who provide medical care; these include crisis intervention
hotlines [17], digital support groups [35], wellness programs [36], emotion regulation
training [37], and “nature-inspired recharge rooms” [38]. A therapy dog visitation program
may offer unique benefits for busy providers, such as the flexibility of program delivery
and stress reduction benefits from ultra-brief interactions [25]. Visits from Dogs on Call
can be requested by staff at any time, scheduled for specific employee wellness and stress
reduction events, or can occur spontaneously with handler–dog teams deployed throughout
the hospital. In addition, our results show that most interactions lasted two minutes or
less. This counters the concern that the presence of therapy dogs takes excessive amounts
of time and cannot be carried out without significantly impeding clinical care. Further
research is needed to evaluate ways in which hospital-based therapy dog programs can be
expanded or adapted to address unmet needs among healthcare workers.

Patients and their families may also receive significant benefits from interacting with
therapy dogs. Various studies have shown that hospital-based therapy animal programs are
associated with a range of physical and mental health benefits for patients, including dis-
traction from pain [39], decreased psychological distress [40], and higher activity levels [41].
Our study highlights that inpatient/inpatient support, critical care, and pediatric units
receive significantly more therapy dog visits than other hospital departments. These units
care for patients with potentially life-threatening illnesses and injuries. Findings could
suggest that healthcare workers and/or volunteer handlers recognize a greater level of need
among those patients; further study is needed to determine whether healthcare workers
request more therapy dog visits for those patients or whether handlers simply tend to
prefer visiting those units.

4.2. Strategies for Maintaining Human and Animal Welfare

Findings indicate a high level of adherence to human safety and animal welfare
standards. The average age of our human volunteers was 65 years; this age group may
be particularly vulnerable to negative sequelae associated with COVID-19 infection, with
death rates increasing exponentially with age during the initial outbreak in 2020 and
decreasing significantly among this population following introduction of the vaccine [42].
All hospital volunteers were required to receive full doses of the FDA-approved COVID-19
vaccine and provide documentation of vaccination prior to returning to active volunteer
status in the hospital, including Dogs on Call handlers. Those handlers who did not wish
to receive the vaccine or were unable to receive it due to religious beliefs or pre-existing
health conditions were offered the opportunity to participate in a virtual visitation program.
Handlers were also required to don Level 3 masks and a face shield or goggles upon
entering the hospital to further minimize COVID-19 infection. Hand sanitizer was applied
according to protocol in 80% of interactions that involved touching a dog. Additionally,
our program asks handlers to systematically track all requested and spontaneous visits by
location. Forms designed for this purpose are available when handlers check in for their
hospital visits and are entered into a database that can be queried in the event that contact
tracing is needed. These strategies were highly effective and no COVID-19 infections
were reported among handlers, despite them being present in the hospital during several
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COVID-19 surges. These infection prevention findings are important given that 96% of
interactions in this study involved individuals talking to and petting the therapy dogs in
close proximity to handlers.

Our study showed consistent fidelity to animal welfare safety guidelines. The majority
(93.8%) of visits were two hours or less, indicating a high level of adherence to animal
welfare visit length recommendations. Average visit length for reactivating teams fell
under the two-hour time limit required by Pet Partners [43] and the VCU Center for
Human–Animal Interaction [4] at 87 min. This visit length was likely shorter than visit
lengths under non-pandemic conditions given that teams were instructed to limit their
initial three reactivation visits to approximately one hour as their dogs reacclimated to
the hospital following their year-long hiatus. Nevertheless, it is encouraging to see that
handlers adhered to this recommendation despite the high levels of patient, staff, and
healthcare worker need for relief from pandemic-related stress. Anecdotal observations of
reactivation visits suggest that people wanted to spend longer amounts of time with the
teams, which could have created social pressure for them to remain past the recommended
one-hour time limit during reactivation.

4.3. Challenges during Program Reactivation

A number of challenges to maintaining high human safety and animal welfare stan-
dards presented themselves during our reactivation study. These included “love bombs”,
in which groups of people crowded handlers and their dogs, as well as “drive-bys”, inter-
actions in which people would touch the dogs and leave too quickly for handlers to offer
hand sanitizer. Although the average number of people per interaction was approximately
two people, love bombs could involve as many as fourteen people at once. We developed a
“buddy system” to mitigate these departures from protocol; program staff or additional
volunteer handlers accompanied teams to assist with crowd control, animal monitoring,
and hand sanitizer application. We recommend this system for all unusual situations, such
as the activation of a new visitation program, reactivation of an existing program that has
been on hiatus, or special events at which crowds of people may congregate.

4.4. Visit Recipient Characteristics

Over 75% of visit recipients were female and over 60% of interactions took place
among females. An explanation for this difference may lie in the large percentage of
women present in healthcare professions such as nursing [44]. There were no significant
differences between male and female interaction times, suggesting that men and women
are equally willing to engage in human–animal interaction in a hospital. There is a lack
of data within other HAI studies that examine spontaneous interactions with therapy
dogs across genders. Unlike previous studies, this study was solely observational, where
participation in human–animal interaction occurred spontaneously as the dogs and their
handlers made themselves available for interactions throughout the hospital. This allowed
analysis of what types of participants actively seek therapy dog interactions in a hospital
setting. Future research should investigate gender-specific factors that influence the length
of engagement with a therapy dog (ex. gender of dog, gender of handler). We also
suggest that future researchers examine other issues of diversity, equity, and inclusion to
better understand populations served and under-served by hospital-based therapy animal
visitation programs.

A major finding of this study was the large percentage of healthcare workers who
participated in canine-assisted interaction. Healthcare workers comprised 71.69% of visit
recipients and 57.2% of interactions occurred solely between healthcare workers. This
may indicate a strong need for stress relief among medical staff due to effects of the
COVID-19 pandemic, given that participants voluntarily sought interactions. Recent
studies indicate that hospital staff may experience elevated rates of PTSD, suicidal ideation,
extreme burnout, and fear during and after a pandemic [20,22,24,45]. The literature shows
that interacting with a therapy dog significantly reduces the stress and burnout of healthcare
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workers [11,25,26]. In-hospital therapy dog programs have potential to significantly combat
the negative psychological consequences of COVID-19 among hospital personnel. However,
many of these programs were shut down during the pandemic, making utilization of these
resources scarce. Our study suggests that hospital-based therapy dog programs may meet
stress-reduction needs among hospital staff safely during pandemic conditions. Barker’s
(2005) randomized cross-over trial suggests that brief (5 min) interactions with a therapy
dog confers similar benefits to longer (20 min) interactions [25]. Additional research is
needed to evaluate the effects of ultra-brief (<5 min) therapy dog interactions on stress
responses in healthcare workers and to explore the range of these effects more fully.

This study also investigated differences in interaction times by visit recipient roles.
Two main findings emerged from this analysis. First, both adult patients and pediatric
patients had significantly longer interaction times than other groups. Patients may spend
more time with a therapy dog because patients are typically free of time constraints or other
work-related obligations. The second finding was that pediatric patients had significantly
longer interactions than any other group, including adult patients. Children may spend
more time with a dog due to higher levels of stress, greater need for stimulation, or greater
levels of excitement when interacting with a dog. Future research should investigate
the relationships between age (child vs. adult), hospital role (e.g., healthcare worker,
patient, visitor), and stress-related outcomes to maximize the targeted deployment of
animal-assisted hospital visitation programs.

4.5. Limitations

Several specific limitations warrant consideration when interpreting our findings.
First, gender data were not collected until the second month of the study, and given the
quality assurance nature of the study, could not be collected by participant interview.
Characterizing participants by observation rather than by self-report introduces potential
error in gender findings and certainly excludes individuals whose gender identity may
not match their physical appearance. Second, the total visit length was unavailable for
nine visits; this occurred when the researcher was unable to meet teams directly upon check-
in to the hospital. There is no reason to suspect that these nine visits differed in significant
ways from visits in which the researcher accompanied the teams from start to finish.
Third, recorded interaction times were close approximations rather than precise values and
sometimes depended upon the reaction time of the observer during ultra-brief interactions.
Relatedly, only one observer counted the number of people involved in interactions, which
could have become challenging when crowds formed during love bombs. With that said,
error was minimized by having a one-page checklist, recording interaction length using a
running timer attached to a clipboard, and using tick marks for counting; these techniques
allowed the researcher to rapidly note times and record data with rapid strokes of a pen.
In addition, all data were collected by the same person using the same approach; thus,
it is reasonable to assume that any measurement error was consistent across interactions
and is unlikely to represent a systematic bias in the recording of timings. It is important
to point out that video-taping interactions and having multiple raters score each video
recording is not possible in this setting due to patient privacy laws and COVID-19-related
restrictions on social distancing. Lastly, without testing every handler and visit recipient,
definitive conclusions regarding the transmission of COVID-19 (or the lack thereof) cannot
be drawn. When these data were collected, rapid testing for SARS-CoV-2 was not widely
available and tests were reserved for patients with respiratory symptoms and healthcare
workers, rendering daily testing for handlers infeasible. However, temperature checks
and respiratory symptom screenings were conducted for all handlers entering the hospital;
furthermore, the program’s contact tracing system was consistent with that used by the
health system to track potential exposure to the virus.
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5. Conclusions

The findings indicate that the Dogs on Call hospital-based therapy dog program
reached large numbers of patients, staff, and healthcare workers efficiently and safely
during successive waves of the COVID-19 pandemic. Strict adherence to human and
animal welfare standards allowed the program to serve others with no reported cases
of COVID-19 transmission associated with human–animal or human–volunteer contact,
despite the highly contagious nature of the virus. To the best of our knowledge, this is
the only study of its kind to evaluate such outcomes during the pandemic; the findings
can inform policies and procedures for the development and reactivation of other human–
animal visitation programs in similar contexts.
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Simple Summary: Dental anxiety impacts a significant fraction of children and adults, leading to
lifelong avoidance of the dentist and increased emergency dental care. Animal-assisted activity
(AAA) is widely used in medicine to reduce anxiety and pain, with promise in dentistry. However,
dentistry has been slow to adopt AAA, with a state dental board banning therapy animals in dental
clinics due to patient concerns over dog safety, allergies, and cleanliness. Our goal was to determine
how orthodontic patients and their caregivers viewed canine therapists in dental clinics to see
whether AAA would be welcomed by most families. (No dog therapy occurred as part of this study,
so the efficacy of AAA for dental anxiety management was not evaluated). Orthodontic patients
and parents/caregivers were asked to fill out a survey about their dental anxiety and their desire
for and concerns regarding therapy animals in dental clinics. More than a third of patients had
moderate or greater anxiety related to dental care. A vast majority of participants believed that
therapy dogs would make dental experiences more enjoyable and reduce fear, with a small minority
raising concerns about cleanliness, allergies, and safety. Among patients and caregivers, there is
broad acceptance and desire for AAA in dental and orthodontic settings. Future research should be
aimed at determining how AAA can improve the experiences of dental patients.

Abstract: Dental anxiety affects up to 21% of children and 80% of adults and is associated with
lifelong dental avoidance. Animal assisted activity (AAA) is widely used to reduce anxiety and pain
in medical settings and has promise in dentistry. The primary objective of this study was to evaluate
caregiver and patient perceptions of canine AAA in orthodontics. A cross-sectional survey consist-
ing of pre-tested and validated questions was conducted (n = 800) including orthodontic patients
(n = 352 minors, n = 204 adults) and parents/caregivers (n = 244) attending university orthodontic
clinics. In this study, AAA and dog therapy were not used or tested for dental anxiety management.
More than a third of orthodontic patients (37%) had moderate or greater anxiety related to care.
Participants believed that therapy animals would make dental experiences more enjoyable (75%) and
reduce anxiety (82%). There was little to no concern expressed regarding cleanliness (83%), allergies
(81%), and safety (89%) with a therapy animal in dental settings. Almost half of the participants
would preferentially select an orthodontic office offering AAA. In light of the COVID-19 pandemic,
we assessed whether perceptions of AAA changed before and after the shutdown of dental offices,
with no significant differences. Across patients and caregivers, the responses support the use of AAA
in orthodontic settings with minimal concerns.
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1. Introduction

Dental anxiety (DA) affects 50–80% of adults and 6–21% of children [1,2]. DA com-
monly emerges during childhood due to traumatic experiences and often results in life-
long distress and care avoidance [3,4]. DA presents a major challenge to optimizing oral
health outcomes and is associated with increased incidence of caries, infection, and urgent
care [4,5]. To care for anxious children, the American Academy of Pediatric Dentistry
advocates the use of pharmacological and non-pharmacological behavior guidance tech-
niques [6]. Pharmacological sedation, which is required for highly anxious patients, carries
a low risk of respiratory depression, neurological injury, and death [7]. Due to these risks,
parents may elect against the use of sedation and medications. This is especially true for
orthodontics, which is elective and often delayed until patients can comply; however, this de-
lay can cause patients to miss optimal treatment timing [8]. As a result, non-pharmacological
approaches are needed for managing anxious patients in orthodontic settings.

Animal assisted activity (AAA) is a promising intervention in which a certified, trained
animal is introduced by a trained professional to interact with an individual to enhance
their quality of life [9]. AAA is utilized to reduce anxiety, stress, and the perception of pain;
it usually involves dogs that are trained to be obedient, calm, and comforting, and is an
option for behavior management in dentistry (Figure 1) [10,11]. AAA distracts patients
and is effective at reducing stress hormones, increasing endorphins, and activating mirror
neurons [10–12]. AAA has been deployed successfully in inpatient and outpatient medical
settings [12–14]. Data regarding AAA’s positive effects are abundant in medicine, however,
the use of AAA in dentistry is in its nascent stages, with promising early findings [13,15–19].
Dental patients with a therapy animal exhibited decreased discomfort, lower blood pressure,
and improvement in experience and compliance [16,17]. Among children verbalizing
distress, AAA decreased their physiological arousal [17].

 

Figure 1. Therapy animals in dental clinics. (A) Certified canine therapist, Grayson Siggi. (B) Farley
Cass comforting orthodontic patients. (C) Grayson welcoming visitors, as one of the first dental
facility therapy dogs.
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Though research indicates AAA’s promise for DA management, clinical adoption
by practitioners depends on patient interest and acceptance [15–18]. This study aims to
determine the patient perceptions of AAA in dentistry and orthodontics to inform its
adoption. A review proposed that hazards of therapy animals in dental offices included
safety risks, cleanliness, and allergens [20]. Safety concerns included the risk of dog bites,
disease transmission (zoonosis), dog entanglement in instruments, and accidental tripping
over the dog, with the potential for fall injuries [20]. Cleanliness concerns relate to waste
removal (dog urine and feces) and dirt dispersion from the paws. Allergy concerns refer
to airborne dander, hair shedding, and facial licking [20]. Health care protocols are used
to mitigate these risks in medical and dental settings, as detailed in the guidelines for
animal assisted interventions [21]. However, it is unknown whether the concerns for these
hazards are held by the patients and parents/caregivers, and whether families will accept
therapy animals in orthodontic clinics. To address this, we evaluated the perceptions and
concerns of AAA in an orthodontic setting using pre-tested and validated survey scales. We
hypothesized that AAA is acceptable to orthodontic patients and caregivers, with a majority
(>70%) believing that therapy animals would make dental experiences more enjoyable,
with infrequent concerns for allergies, cleanliness, and safety (<30% with medium to large
concerns). Dog therapy was not performed, nor did we evaluate the efficacy of AAA for
anxiety management in this study. The survey results can inform practitioners regarding
AAA implementation in orthodontic contexts.

2. Materials and Methods

We conducted a cross-sectional survey of orthodontic patients and their parents/caregivers
to determine perceptions of AAA at the University of North Carolina (UNC) Orthodontics
Graduate and Faculty Clinics. Our sample (n = 800) included consecutively enrolled minor
patients (under 18 [12–17 years old]), adult patients (>18 years old), and adult caregivers
of minor patients (Table 1 and Table S1). Survey questions (File S1) were developed using
pre-tested or validated questions on anxiety and AAA (data in Tables 2–4, Supplementary
Tables S2–S7). The validated Corah Dental Anxiety Scale (DAS) was included as a widely
used, reliable measure of anxiety; answers are scored and summed to determine anxiety
level (<8 limited, 9–12 moderate, 13–14 high, 15–20 severe) (Table 4 and Table S3) [16,22,23].
Under the guidance of a survey expert, we adapted the Corah DAS to suit the orthodontic
setting with minor changes, and then pre-tested and revised the questions. For topics with
no published tools, the team developed, pre-tested, and revised the questions. Prior surveys
and position pieces on AAA were referenced for theme inclusion [15,17–19]. Pre-testing
was performed with iterative revisions until a final draft was approved by the investigators.
Pre-testers included seven laypeople (four adults; three minors), seven residents, two
private orthodontists, and two faculty. Of the pre-testers, eight owned dogs and 13 had
orthodontic treatment. Among the pre-testers, individuals who did and did not own dogs
were included to represent these perspectives, as dog owners were compared to non-dog
owners in the survey results.

Table 1. Descriptive information of study participants.

Category Group Frequency (%) and Number (n) per Group *

Participant
groups

Patients who are minors under 18 44.0% (n = 352)

Adult patients over 18 25.5% (n = 204)

Caregivers 30.5% (n = 244)
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Table 1. Cont.

Category Group Frequency (%) and Number (n) per Group *

Race

Caucasian 68.8% (n = 391)

Black 21.7% (n = 123)

Asian 7.6% (n = 43)

Other 1.9% (n = 11)

Prefer to not answer n = 232

Ethnicity Hispanic 18.8% (n = 150)

Not Hispanic 81.3% (n = 650)

Sex
Female 65.7% (n = 460)

Male 34.3% (n = 240)

Prefer to not answer n = 100

Dog
Allergy

Diagnosed allergy to dogs 4.1% (n = 30)

No allergy 95.9% (n = 706)

Fear of
dogs

Not at all afraid of dogs 77.1% (n = 566)

Only a little afraid of dogs 17.0% (n = 125)

Somewhat afraid of dogs 4.1% (n = 30)

Very afraid 1.8% (n = 13)

Dog
Presence **

Dog present ** 41.0% (n = 328)

No dog present ** 59.0% (n = 472)

COVID ˆ
Pre-shutdown ˆ 16.1% (n = 129)

Post-shutdown ˆ 83.9% (n = 671)

Pet
at home ˆˆ

Pet(s) at home of any species 71.0% (n = 512)

No pet at home 29.0% (n = 288)

Pet dog(s) ˆˆ 60.1% (n = 434)

No pet dog ˆˆ 39.9% (n = 288)

Total n = 800
* Participants who did not answer the questions on the demographic variables (e.g., race, gender) were not
considered in the frequency calculations. ** Participants who completed the survey in the presence of a dog in
the waiting room (Dog). Participants who responded to the survey without a dog in the waiting room (No dog).
ˆ Responses collected before the pandemic shutdown (pre-shutdown) or after the shutdown (post-shutdown).
ˆˆ Participants with a pet dog at home (pet dog) or without a pet dog at home (no pet dog).

Table 2. The concerns related to animal assisted activity (AAA).

When Thinking about a Therapy Dog in a Dental Setting,
How Much Concern Would You Have for Each of the Following? (Q10)

Little to No
Concern

Medium to
Large Concern

n ˆ p-Value *

A
ge

G
ro

up
s

Cleanliness

Overall
83% 17%

721 ˆ 0.5106

599 ˆ 122 ˆ

Under 18 **
83.8% 16.2%
244 ˆ 47 ˆ

Over 18 **
80.9% 19.1%

157 37

Caregivers ** 83.9% 16.1%
198 38
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Table 2. Cont.

When Thinking about a Therapy Dog in a Dental Setting,
How Much Concern Would You Have for Each of the Following? (Q10)

Little to No
Concern

Medium to
Large Concern

n ˆ p-Value *

Allergies

Overall
81% 19%

718 0.3436

583 135

Under 18
79.3% 20.7%

230 60

Over 18
84.4% 15.6%

162 30

Caregivers 80.9% 19.1%
191 45

Safety

Overall
89% 11%

718 0.9829

642 76

Under 18
89.7% 10.3%

260 30

Over 18
89.1% 10.9%

171 21

Caregivers 89.4% 10.6%
211 25

D
og

vs
.N

o
D

og
in

C
lin

ic
** Cleanliness

Dog *** 87% 13%

721 0.0213 *
256 39

No Dog *** 81% 19%
343 83

Allergies
Dog 83% 17%

718 0.2877
246 49

No Dog 80% 20%
337 86

Safety
Dog 93% 7%

718 0.0185 *
274 21

No Dog 87% 13%
368 55

Pe
td

og
vs

.N
o

pe
td

og
ˆˆ

Cleanliness
Pet ˆˆ

86.8% 13.2%

721 0.00005 *
382 58

No Pet Dog ˆˆ 77.2% 22.8%
217 64

Allergies
Pet

84.2% 15.8%

718 0.0040 *
369 69

No Pet Dog 76.4% 23.6%
214 66

Safety
Pet

92.4% 7.6%

718 0.00009 *
404 33

No Pet Dog 84.7% 15.3%
238 43

* p < 0.05 statistical significance criterion. ** Orthodontic patients who were minors under 18 (Under 18). Adult
orthodontic patients over 18 (Over 18). Caregivers included parents and legal guardians of orthodontic patients
who were minors (Caregivers). *** Respondents who filled out the survey while a dog was in the clinic waiting
room (Dog). Respondents who filled out the survey without a dog in the clinic waiting room (No Dog). ˆ The
number of respondents for each subgroup. ˆˆ Respondents with a pet dog at home (Pet dog) or without a pet dog
at home (No pet dog).
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Table 3. The AAA’s impact on patient and caregiver’s orthodontic office selection.

If You Were Making a Choice Between Two Similar Orthodontic Practices, Would the
Presence of a Dog Matter to You? (Q19)

Yes No n ˆ p-Value

Overall
48.1% 51.9%

695 ˆ

0.0210 *

334 ˆ 361 ˆ

Under 18 **
54.5% 45.5%

279152 127

Over 18 **
43.2% 56.8%

18580 105

Caregivers ** 44.2% 55.8%
231102 129

Pet Dog ˆˆ 53.8% 46.2%
422

0.0017 *
227 195

No Pet Dog ˆˆ 39.2% 60.8%
273107 166

If Answered “Yes” Above, Which Practice Would You Pick? (Q20)

With Dog Without Dog n ˆ p-Value

Overall
92.2% 7.8%

334 ˆ

0.0523 *

308ˆ 26ˆ

Under 18
96.1% 3.9%

152146 6

Over 18
90.0% 10.0%

8072 8

Caregivers 88.2% 11.8%
10290 12

Pet Dog 95.6% 4.4%
227

0.0080 *
217 10

No Pet Dog 85.0% 15.0%
10791 16

* p < 0.05 statistical significance criterion. ** Orthodontic patients who were minors under 18 (Under 18). Adult
orthodontic patients over 18 (Over 18). Caregivers included the parents and legal guardians of orthodontic
patients who were minors (Caregivers). ˆ Number of respondents for each subgroup. ˆˆ Respondents with a pet
dog at home (pet dog) or without a pet dog at home (no pet dog).

Table 4. Corah Dental and Orthodontic Modified Dental Anxiety Scales by group (Q21–28).

Corah Dental Anxiety Category ˆˆ Orthodontic Anxiety Category ˆˆ

Group Total n ˆ Limited Moderate High Severe
Group

p-Value
Limited Moderate High Severe

Group
p-Value

p-Value
Dent v.

Ortho ˆˆ

All 664 ˆ 364 ˆ 221 ˆ 39 ˆ 40 ˆ 416 ˆ 191 ˆ 30 ˆ 27 ˆ 0.0030 *

54.8% 33.4% 5.9% 5.9% 62.65% 28.76% 4.52% 4.07%

Gender 0.0001 * 0.0066 *

Males 224 146 70 6 8 150 63 9 2 0.2360

63.5% 30.4% 2.6% 3.5% 63.5% 30.4% 2.6% 3.5%
Females 432 220 155 34 32 261 125 21 25 0.0001 *

49.9% 35.2% 7.7% 7.3% 60.4% 28.9% 4.9% 5.8%
Age

group 0.0079 * 0.0007 *

Patients
Under

18
266 153 94 12 13 172 74 13 7 0.0059 *

56.3% 34.6% 4.4% 4.8% 64.7% 27.8% 4.9% 2.6%
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Table 4. Cont.

Corah Dental Anxiety Category ˆˆ Orthodontic Anxiety Category ˆˆ

Group Total n ˆ Limited Moderate High Severe
Group

p-Value
Limited Moderate High Severe

Group
p-Value

p-Value
Dent v.

Ortho ˆˆ

Patients
Over 18 174 109 53 9 8 127 35 6 6 0.0341 *

60.9% 29.6% 5.0% 4.5% 73.0% 20.1% 3.5% 3.5%

Caregiver 224 110 80 19 19 117 82 11 14 0.0907

48.3% 35.1% 8.3% 8.3% 52.2% 36.6% 4.9% 6.2%

Dog/No
Dog 0.1586 0.0389 *

Dog
present 278 114 93 26 15 155 88 14 13 0.1664

51.8% 33.5% 9.4% 5.4% 57.4% 32.6% 5.2% 4.8%

No dog
present 401 228 134 14 2 261 104 16 14 0.0007 *

56.9% 33.4% 3.5% 6.2% 66.2% 26.1% 4.1% 3.6%

* p < 0.05 statistical significance criterion. ˆ Number of participants for each subgroup. ˆˆ Corah Dental Anxiety
DAS score (dental). Orthodontic modified anxiety DAS score (ortho). Dental Anxiety Scales (DAS) are summed
(four questions, 1–5 points each) to determine the anxiety level (<8 limited, 9–12 moderate, 13–14 high, and
15–20 severe).

Surveys were administered using Qualtrics (Qualtrics XM, Inc., Provo, UT, USA).
Potential participants were discretely approached in the clinic’s reception by study staff
who screened and enrolled subjects, at 2 h intervals to ensure turnover (Table S1). Patient
participants were orthodontic patients, 12–65 years old, and treated at the UNC Graduate or
Faculty Orthodontics Practices (Table 1 and Table S1). Parent participants were caregivers of
a minor orthodontic patient treated at the UNC Graduate or Faculty Orthodontics Practices.
Study coordinators did not enroll parent–child pairs to limit any effect of their relationship
on the responses. To enroll children, we would meet with the parent and child to gain
parental consent and minor participant assent on IRB-approved digital forms; for these
minors, we did not enroll their caregiver. To enroll caregivers, we approached them on
their own, once their child was taken into the clinic for their appointment. Subjects who
met the enrollment criteria (Table S1) and verbally agreed to participate were given consent
forms, and then the survey to complete while they were in the orthodontics department. A
screening question excluded repeat responses.

Our dental clinics host therapy dogs during clinic sessions, as part of their normal
operations. A therapy dog is present during routine care in our pediatric and orthodontic
clinics during most workdays; in orthodontics, the dog is seated in the reception area with
her handler, or walked in the clinic by her handler to greet patients before or after their
dental visit. Routine care in orthodontics includes bonding braces, removing braces, or
replacing wires. Seeing a dog has the potential to influence survey participants. To control
for this potential confounder and evaluate whether seeing a therapy dog influenced the
perceptions of AAA, data were collected from participants with and without a therapy
dog in the reception area; the dog was present on alternating weeks. The therapy dog is
a 3-year-old, female, medium-sized goldendoodle who underwent therapy dog training
and certification with her handler, as specified by the university with the observation of
animal welfare policies (Dog: Farley Cass; Handler: Dr. Katelyn Cass, DDS, MS). During
the study, the dog was seated with her handler in the reception area in an open air pen
(size: 7 ft by 7 ft) positioned next to the front desk. Participants saw the dog when checking
in and waiting for their appointment and could pet the dog if desired. No dog therapy
occurred; we did not evaluate the efficacy of AAA for anxiety management in this study.

The survey distribution began before the COVID-19 pandemic and continued after
reopening (2/2020–10/2020). Participants who took the survey prior to the shutdown
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(n = 105 minor patients, no dog) did not have questions about COVID-19. After re-opening,
pandemic-related questions were added (File S1, Q29–35).

Statistics: Descriptive statistics are reported in the tables of the response frequencies.
A row mean difference test was used to determine the differences between groups for
ordered categorical variables. This test of equality was also used to evaluate the differences
in mean scores of the outcome variable (e.g., anxiety scale value) among the grouping
variable (e.g., gender, patient group). Multiple comparison tests (MCT) were conducted
to evaluate the differences among groups containing three categories (e.g., under 18, over
18, and caregivers). Additionally, the Holm method was used to adjust the p-values of
multiple comparisons to reduce the chance of type I error. McNemar’s test was used to
compare dental versus orthodontic anxiety. Subjects responded to each item and the null
hypothesis was that the marginal distribution of item responses was the same for both
items. Matching was within subjects. Significance was defined as p < 0.05. Statistical
analyses were conducted using SAS 9 software (SAS Institute, Cary, NC, USA). Graphs
were made using Prism 9 Software (GraphPad Software Inc., La Jolla, CA, USA) and figures
were created using Adobe Suite (Adobe Inc., San Jose, CA, USA).

This research was approved by the UNC Institutional Review Board (IRB #19-1908)
with the protection of human subjects and their rights.

3. Results

3.1. Aaa Concerns and Benefits

To determine the perceptions of AAA, questions probed the concerns, desired expe-
riences, and anxiety. The response rate was 84.9% with 800 participants including 204
adult patients, 352 minor patients, and 244 caregivers (Table 1). Data showed that a large
majority of patients and caregivers reported “little” or “no concern” regarding cleanliness
(83%), exposure to allergens (81%), or safety (89%) with a therapy animal in a dental setting
(Figure 2A,B, Table 2). Participants with pet dogs and those who filled out the survey with
a dog present more frequently reported “little” or “no concern” than participants without
pet dogs and without a dog present, which is consistent with our hypotheses (Table 2).

Three quarters (75%) of participants and 85% of minors (p = 0.00003) indicated that
having a therapy dog in a dental office would create a more enjoyable patient experience
and 82% selected that the therapy animal would reduce dental anxiety (Figure 2E, Tables
S2 and S8). Roughly half of the caregivers (44%) and patients (55%) under 18 indicated that
the presence of a therapy animal in an orthodontic office would be important to decide
which office they selected for care (Figure 2C, Table 3). Of these participants, 88% of
caregivers and 96% of patients under 18 would preferentially select an office offering AAA
(Figure 2D, Table 3). Dog owners were even more likely to choose an office with AAA than
non-dog owners, however, 85% of those without a pet dog would still choose a practice
offering AAA (Table 3). The overwhelming majority of patients and caregivers indicated
that therapy animals would reduce anxiety and increase enjoyment in orthodontic settings
with minimal concerns.

3.2. Dental Anxiety and Aaa

Almost half of the participants (45%) suffered from some level of anticipatory den-
tal anxiety and 37% had orthodontic-related anxiety at a level of moderate or greater
(Figure 3A, Tables 4 and S3). Adult and minor patients reported a higher severity of dental
anxiety than orthodontic anxiety (Figure 3B,C, Tables 4 and S3). Moreover, the caregivers
indicated more dental and orthodontic anxiety than adults and minor patients despite not
having appointments (Figure 3B,C, Tables 4, S3 and S8). Females reported higher dental
than orthodontic anxiety, along with more dental and orthodontic anxiety than males
(Figure 3D, Tables 4 and S3). Patients and caregivers who took the survey with a therapy
dog had minimal change in the anticipated dental or orthodontic anxiety when compared
to participants who did not see the dog (Tables 4 and S3).
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Figure 2. The patient and caregiver perceptions of AAA. (A) Frequency of participants responding
“little concern” or “no concern” (pooled data, blue) versus “medium concern” and “large concern”
(orange) with regard to cleanliness, allergies, and safety when having a therapy animal in a clinical
dental setting. (Table 2); (B) Level of concern (no concern—blue; concerned—orange) about having
a therapy dog present with and without a dog in the waiting area (dog present—solid; no dog
present—hatched) in regard to cleanliness, allergies, and safety; (C) Participants responding whether
the presence of a therapy dog matters (yes—blue; no—orange) to patients under 18, patients over 18,
and caregivers when selecting between two similar orthodontic practices. (Table 3); (D) Participants
(under 18 patients, over 18 patients, caregivers) responding to which practice they would pick (with
a dog—blue; without a dog—orange); (E) Perceived impact (reduce, no impact, increase) of AAA on
enjoyment (blue) and anxiety (orange) (Table S2). Statistically significant at the p < 0.05 level. Survey
questions are in File S1.
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Figure 3. Dental and orthodontic anxiety. (A) Percentage of participants with limited, moderate,
high, or severe anxiety (dental anxiety—blue; orthodontic anxiety—orange); (B) Participants (pa-
tients under 18, patients over 18, caregivers) with dental anxiety (limited—blue; moderate—green;
high—orange; severe—red); (C) Participants (patients under 18, patients over 18, caregivers) with
orthodontic anxiety (limited—blue; moderate—green; high—orange; severe—red); (D) Levels of
dental (solid) and orthodontic (hatched) anxiety in males (blue) and females (orange). Dental and
orthodontic anxiety determined by the Corah Dental Anxiety Scale (DAS) and modified orthodontic
DAS, respectively (Tables 4 and S3).

3.3. Impact of the Covid-19 Pandemic

After the COVID-19 pandemic, anxiety levels increased due to pervasive uncertainty
and fear of disease [24,25]. Despite reports that SARS-CoV-2 can be spread by dogs,
concerns of contracting COVID-19 from a dog was low, with 88% of participants reporting
“little” to “no concern” (Figure 4A, Table S4) [26–36]. Though most patients had little to
no concern of contracting COVID-19 from dogs and the risk of zoonotic transmission is
considered low, it is important for handlers and facilities with therapy animals to adhere to
proper health protocols and the use of personal protective equipment, to minimize the risk
of spread and ensure safety for both the canine and patients [27–36].
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Figure 4. Concerns regarding COVID-19. (A) Percentage of participants responding “little concern” or
“no concern” (pooled data, blue) versus “medium concern” and “large concern” (orange) with regard
to contracting COVID-19 in general, at the dentist’s office, or from a dog (Table S4); (B) Perceived
impact of COVID-19 on general anxiety and anxiety with a dog present (decreased- blue; no impact—
grey; increase—orange) (Table S5); (C) Concern regarding dental professionals after COVID-19 in a
dental office or orthodontic office (relaxed—blue; uneasy—green; tense—grey; anxious—orange; feel
sick—red) (Table S6).

While 72% of participants reported an increase in general anxiety during the pan-
demic, with adults and caregivers having greater reported anxiety than minors, 75% of
respondents indicated that their anxiety would be reduced with a therapy dog in day-to-
day life (Figure 4B, Tables S5 and S8). A sizable minority (42%) reported a “moderate”
to “large” concern of contracting the virus in day-to-day life while only a quarter (27%)
were concerned about contracting SARS-CoV-2 at a dental or orthodontic office (Figure 4A,
Table S4). Meanwhile 40% of subjects felt “relaxed” about going to an orthodontist, while a
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plurality of participants reported feeling “uneasy” (44%) or “tense,” “anxious” or “sick”
(16%) going to a dentist or orthodontist after the outbreak (Figure 4C, Table S6). There
were no differences in concern for the safety, allergies, and cleanliness of AAA, before and
during the pandemic (Table S7).

4. Discussion

We found that most patients and caregivers would welcome AAA in orthodontics,
consistent with AAA’s widespread adoption in medicine [13]. The majority of participants
indicated that AAA would alleviate anxiety and offer an enjoyable experience. Further-
more, the vast majority of caregivers and patients had “little” or “no concern” regarding
cleanliness, allergens, or the safety of therapy animals in dental clinics, even during the
pandemic. These results are consistent with our hypothesis and the medical literature,
pointing to widespread acceptance of therapy animals in diverse health care settings [19,37].
For nearly half of the participants, an office with a therapy dog would influence their choice
of provider, with the vast majority (92%) choosing the practice with a dog. Taken together,
our findings suggest that incorporating therapy dogs in orthodontic practice could improve
the patient experience, reduce barriers to care, and provide practice growth potential.

Dog owners and participants that took the survey with a dog present were more
likely to select an office offering AAA and less likely to indicate concerns about therapy
dogs, suggesting dog interactions allay fears of AAA. However, the dog’s presence in the
reception was unrelated to the anticipated anxiety scales for dentistry and orthodontics.
This is possibly because participants had no structured interaction with the dog and did
not undergo animal therapy; participants could choose to ignore the dog, and some were
seated farther from the dog than others.

Across the patient groups, dental anxiety was more severe than orthodontic-related
anxiety, consistent with the literature [38]. This may be due to the greater use of injections,
hand pieces, and involved procedures in general dentistry [38]. Of those participants
reporting orthodontic anxiety, 29% had moderate anxiety, and may benefit from anxiety-
reducing interventions such as AAA. Moderate anxiety patients have stressors that can be
managed in the dental clinic, while high anxiety patients require significant intervention
such as anesthesia or medications [6]. Although adult patients reported lower orthodontic
and dental-related anxiety than minor patients, one in five adults and one in three minors
reported orthodontic-related anxiety, which is a significant fraction of patients.

When comparing across groups, minors indicated significantly higher anticipated lev-
els of enjoyment in the presence of a therapy dog than the adults or caregivers, suggesting
that the use of AAA in dental settings could be especially beneficial for pediatric patients.

Because the pandemic caused a marked increase in anxiety and depression, stress,
mood disorders, and suicidal ideation, questions were added to assess the pandemic’s
effects [25,39]. Most participants (72%) reported an increase in general anxiety and thought
a therapy animal would reduce the day-to-day stress and dental-related anxiety, suggest-
ing that the expanded presence of therapy animals could be beneficial in difficult times,
particularly for adult patients and caregivers who reported anxiety more often compared to
minors, since the pandemic [25]. Similarly, pet owners reported increases in animal engage-
ment for emotional support during the pandemic [40]. However, the pandemic interfered
with AAA delivery, with marked reductions in therapy animal visits and team availability
due to paused health care programming and fewer volunteers and dogs [40]. Health care
providers need to enact protocols for re-launching AAA services post-pandemic, with care-
ful attention paid to minimize the risks posed by dogs and SARS-CoV-2 [40,41]. Though the
risk of zoonotic transmission involving dogs is low, it is important for therapy dog handlers
and health care facilities to enact protocols to minimize the risk of SARS-CoV-2 spread;
the Centers for Disease Control (CDC) and the American Veterinary Medical Association
(AVMA) have issued useful guidelines for safe practices, cleaning, and personal protective
equipment usage for canine and patient safety (27–36). Specific attention needs to also
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be directed at designing AAA protocols for dental clinics including accommodations for
children with severe dog allergies or cynophobia.

We found no differences regarding the AAA concerns of cleanliness, allergies, or
safety pre- and post-pandemic, with a small proportion (12%) of participants reporting
concerns of contracting SARS-CoV-2 from dogs. This finding may be related to articles
regarding transmission through pets, despite the CDC stating that the risk of human–canine
transmission is low [26,36,42]. Furthermore, there is no evidence that the virus can spread
from the skin, fur, or hair of pets [36].

Our response rate was 84.9%, in line with similar surveys (71%–84%), suggesting that
there was no undue respondent burden [23,37]. Consistent with the general population, our
sample reported a 4.1% prevalence of canine allergies and 22.9% prevalence of cynophobia
including 5.9% that were “somewhat” or “very” afraid of dogs (Table 1) [43].

Limitations: Participants were consecutively enrolled during a fixed time window,
with no power calculation guiding sample size. However, the sample size (n = 800) was
within a range judged as “very good” (>500) and “above the acceptable range” (300–450)
for surveys [44,45]. Data on dental anxiety may have been subject to recall bias, as patients
were visiting an orthodontist, and not a general dentist. There was potential for selection
bias, namely volunteer bias. Data were collected at one university with its therapy dog; this
sampling bias may influence generalizability to other regions and private practices. Private
practices were not included due to the pandemic’s state-wide ban on non-facility dogs.
Response bias may have occurred, specifically social desirability bias, whereby participants
reported the desirable outcome of positive feelings toward dogs. It was infeasible for our
team to re-validate the orthodontic DAS, but modifications to the DAS were pre-tested,
revised, and guided by a survey expert.

Future directions include evaluating provider perspectives and enrolling patients from
other regions, specialties, and private practice. Studies investigating the effects of AAA
in dentistry are needed to guide protocol development and implementation. AAA has
been widely adopted in medicine; dentistry and orthodontics are the next frontier due
to the high prevalence of dental anxiety and AAA’s potential to mitigate stress with few
perceived risks and broad patient acceptance [2–5,38].

5. Conclusions

- Over a third of patients under 18 have a level of orthodontic anxiety that could benefit
from interventions such as AAA.

- The majority of patients and caregivers believe dental AAA will reduce anxiety and
boost enjoyment.

- For nearly half of the participants, an office with a therapy dog would influence their
choice of provider, with most (92%) choosing the dog.

- The majority of participants were unconcerned with the potential allergies (81%),
safety risks (89%), and cleanliness (83%) of the therapy dogs.

- AAA could be a valuable practice builder and promising anxiety-management tool
welcomed by most families.
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The impact of COVID-19 on stress and AAA; Table S6: Feelings toward going to a dental office
after the COVID-19 pandemic; Table S7: Concerns related to animal assisted activity (AAA) pre-
and post-pandemic shutdown; Table S8: Multiple comparison test (MCT) results by groups; File S1:
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Simple Summary: Guide dogs can help visually impaired persons to feel more confident and
independent. Twenty-one guide dog owners reported the following factors to be important for a good
match between a dog and an owner: sharing hobbies, similar activity levels or higher activeness in
dogs, similar expressions of calmness; happiness; greediness; and friendliness. Owners also felt like a
good match with their dog when they were both open or their dogs were more open than themselves
and when they were dominant personalities and their dogs were more submissive. Moreover, the
relationship to a former guide dog can have a big impact on the next relationship. Owners who felt
similar in their personality to their dogs, as well as owners who felt like a good match with their
dogs, reported positive aspects such as a strong bond and less influence from previous relationships.
However, a strong bond might sometimes also have negative effects. The findings can help to
understand what makes a dog and an owner a good match and improve the matching processes of
guide dogs and handlers.

Abstract: Guide dogs hold the potential to increase confidence and independence in visually impaired
individuals. However, the success of the partnership between a guide dog and its handler depends
on various factors, including the compatibility between the dog and the handler. Here, we conducted
interviews with 21 guide dog owners to explore determinants of compatibility between the dog and
the owner. Experienced compatibility between the dog and the owner was associated with positive
relationship aspects such as feeling secure with the dog. Certain characteristics emerged as subjective
determinants of compatibility, including shared hobbies, high levels of openness in both or only the
dog, similar activity levels and higher activeness in dogs, similar expressions of calmness; happiness;
greediness; friendliness; and a complementary dominance–submissiveness relationship. Owners who
perceived themselves to be similar in their personality to their dogs often reported to have a strong
bond, to feel secure with their dog and to be less influenced by previous relationships. However,
our results suggest that a strong bond between the dog and the owner does not exclusively yield
positive effects. Moreover, prior dog ownership seems to have a potentially strong impact on the
subsequent relationship. Our results contribute to the understanding of dog–owner compatibility
and may improve the matching process of guide dogs and their prospective handlers.

Keywords: human–animal bond; guide dogs; dog–owner compatibility; personality

1. Introduction

The bond between humans and dogs is widely recognized as a unique and significant
relationship [1]. Over the past decade, research has shed light on the remarkable cooperative
tendencies displayed by dogs. Dogs show several prosocial behaviors, such as sharing food
and informing, when they receive cues signaling the need for help [2]. This motivation
for cooperation, paired with reward-based training, has fostered dogs helping humans
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in different areas of life, such as smelling scents of missing persons, assisting disabled
people with opening doors and picking up objects or guiding blind people. However, those
dog–human dyads are not always successful in their work, and neither are owners always
satisfied with the relationship they share with their (working) dogs. This is reflected in the
current high number of relinquishment of pet dogs in Western countries [3]. This is not
only the case for family dogs but also for working dogs where the relationship between the
dog and the handler may be unsuccessful. Lloyd and colleagues [4], for example, found
that 36% of all dogs were returned to the guide dog training establishment before reaching
retirement age (in a sample of N = 118 teams). This high return rate is associated with
both economic and personal costs. The intensive training that the dogs have undergone
is very expensive; assistance dogs can cost up to USD 50,000 (according to the National
Service Animal Registry, 2019 [5]). In these dyads, where humans rely on and trust their dogs’
abilities to solve particular tasks (such as in assistance dogs but also police or rescue dogs),
one can imagine that failure also may have tremendous social and personal consequences,
including life-threatening ones in extreme cases. In addition to a sound education of the dogs
and constant training, we here consider the matching of a working dog to its prospective
handler as a factor for the development of functionality and satisfaction in a dyad [6].

1.1. Determinants of Success in Dog–Owner Dyads

The general literature background on the determinants of success in dog–owner dyads
is still considerably small. Existing papers tend to stress uncontrollable aspects like the age
and profession of the owner, the area of residence or the number of household members [7–9],
which generally impact ownership in either a negative or a positive way. Aspects that
can be used to actively form functioning dog–human dyads especially include personality
aspects [10,11]. There is a substantial body of evidence suggesting that dog personality can
be assessed along similar dimensions or traits that have been established to assess human
personality traits [12,13]. In addition, we already know that the majority of dog–owner
pairs resemble each other in their personality traits [14,15]. However, not much is known
about the consequences this might have on functionality and satisfaction in the relationship.
While it seems plausible that pairings of those similar individuals are especially functional,
an alternative possibility could be that complementary traits favor the development of a
functional team. Moreover, the particular attachment style of the dog and the owner, as well
as the general quality of the bond, are factors that interact with these personality aspects
and influence the performance of a dyad [10,16,17]. To date, no study has investigated
these five potential aspects of a successful match (performance, dog and owner personality
traits, quality of the bond and attachment aspects) and their interaction.

1.2. Functionality in Guide Dog–Owner Pairs

Besides this knowledge on general dog–human relationships, additional aspects might
play a role when analyzing the success of working dogs and their handlers. The func-
tionality of cooperation to solve different tasks determines their success on many levels,
potentially also their bond and satisfaction within the general relationship. Thus, the
importance of assigning the “right” dog to the “right” owner might even play a more
significant role than in family dogs and their owners. Guide dogs are probably the type of
working dogs that people trust their lives to the most, as reflected in their training, which
lasts several months and, unlike for many other working dogs, usually is not performed
by the owners [18]. While it is clear that the degree of compatibility between the human
and the (guide) dog impacts the therapeutic value of the partnership [19], the few existing
studies on the compatibility of guide dog–owner teams lack a viewpoint that includes
detailed consideration of the personality traits of both counterparts [19–21]. Lloyd and
colleagues [22] recently showed that within a sample of 50 New Zealand guide dog owners,
the average subjective compatibility was very high. However, the determinants of this
compatibility remain largely unexplored. Problems in research on guide dogs resemble
those on family dog–owner matching (see above), including a small volume of research.
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Existing studies emphasize contextual factors and mobility factors [6,23]. Mobility is cer-
tainly important and is already considered by guide dog trainers; even evaluated processes
to match guide dogs to their handlers, like the Orientation and Mobility Outcomes (OMO)
tool, exist. [20]. Concerning contextual factors, a recent study has identified four essential
areas: societal, social support, environmental and personal factors [23]. Many of these
factors were outside the handler and the guide dog organization’s control, emphasizing the
importance of research focusing on more modifiable issues of the dog–human relationship.

The widespread belief that unsuccessful relationships are caused by aspects of the dog
(e.g., inadequate training or behavior in general) can be disproved by the observation that
mismatched dogs can often be successfully rematched [4]. This suggests that a successful
relationship depends on the interaction between the handler and the dog, instead of solely
being one party’s fault. We therefore focus the interviews in the current study on the
subjective fit that handlers feel between themselves and their dogs, thus exploring the
potential power of matching processes. Our focus furthermore lies on aspects other than
immutable contextual or already extensively studied mobility factors, such as personality
traits, which represent a promising approach based on family dog research. Another aspect that
will be considered is that former relationships have been shown to impact the subsequent
relationships with the next guide dogs [24]. As an additional point, we included the
potential influence of an existing or non-existing dog affinity (meaning that persons have
general positive feelings toward and a preference for dogs) when acquiring the guide dog,
which has not yet been investigated.

1.3. Research Gap and Study Rationale

A functional relationship between the owner and the guide dog increases subjective
confidence and independence in blind persons and leads to better social relationships [25].
Consequently, there is a high relevance of research on what favors this functionality,
especially in processes that are influenceable, such as the matching process. Compatibility
between dogs and humans in these dyads is not yet well researched, as discussed above.
There is a specific lack of studies that focus on the personality of both partners. Our aim is
therefore to find determinants of compatibility between the dog and the owner. In order
to do so, we conducted semi-structured interviews with guide dog owners. Guide dog
owners often have many years of experience with different dogs and can be expected to have
good experiential knowledge regarding the determinants that have affected the quality of
different relationships. The methodological approach of conducting semi-structured interviews
furthermore allows for freely exploring other psychological determinants of compatibility.

2. Materials and Methods

2.1. Participant Recruitment and Demographics

We conducted expert interviews with 21 guide dog owners on what makes guide
dogs for the blind and their owners a compatible, successful team. The interviews were
realized in the setting of an extensive quantitative study whose subjects also include guide
dog owners. We recruited participants through expert contacts (assistance and guide dog
trainers, club chairmen) of the DogStudies Lab at the MPI GEA in Jena, who spread word
of the study via newsletters, WhatsApp and Facebook groups, as well as calls in the local
press. Participants had to be visually impaired or blind guide dog owners over 18 years old.
After interested parties had contacted us by mail, a telephone appointment was arranged.
The interviewer (Y.B.) explained the procedure and the possibility of participating in an
interview. Of the 24 participants in the quantitative project, 21 owners agreed to take part
and were interviewed in German between July 2022 and January 2023. Men constituted
19% (N = 4) of the sample, and ages ranged from 28 to 69 years (M = 54.1 years; for
demographical details, see Table 1).
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Table 1. Participants demographics.

Number Gender
Age

(Years)
Impairment

Interview
Location

Dog’s Age
(Years)

Dog’s Sex Time Together
Guide Dog

History

1 F 57 Fully blind Telephone 9 F 7 years 3rd
2 F 67 Fully blind Telephone 8 F 7.5 years 2nd
3 F 47 Fully blind In person 3 M 1.5 years 2nd
4 F 45 Partially blind Telephone 3 M 1.5 years 3rd
5 F 69 Partiallly blind Telephone 2 M 8 months 4th
6 F 36 Fully blind In person 6.5 F 4.5 years 2nd
7 F 28 Fully blind In person 4 F 2 years 1st
8 F 61 Partiallly blind In person 7 M 5 years 1st
9 F 67 Fully blind Telephone 10 M 8 years 3rd
10 F 51 Partially blind In person 3 M 1.5 years 3rd
11 M 55 Partiallly blind Telephone 4 F 2 years 1st
12 F 64 Partiallly blind In person 5 F 3 years 1st
13 M 46 Partiallly blind In person 8 F 6 years 2nd
14 F 36 Fully blind In person 6.5 F 3.5 years 2nd
15 M 65 Partiallly blind Telephone 5 F 2.5 years 1st
16 F 59 Partiallly blind Telephone 2.5 F 11 months 3rd
17 F 51 Partiallly blind In person 7.5 F 3.5 years 4th
18 M 59 Partially blind In person 11 M 9 years 1st
19 F 56 Fully blind In person 3 M 5 months 1st
20 F 65 Partially blind Telephone 6 M 4 years 1st
21 F 52 Partially blind In person 7 F 2 years 1st

2.2. Ethics

The study received approval by the Max Planck Ethics Council on 27 June 2022
(Application No: 2022_12).

2.3. Realization of the Interviews

All interviews started with an introduction by the interviewer. She explained that the
topic will be the relationship between dog and human and the subjectively experienced
match between the two. Furthermore, she stated that the interviewee could give their
information in as much detail or as concisely as they felt comfortable. A privacy statement
was signed at the beginning of the quantitative behavioral study. We recorded the inter-
views via the Apple app “Voice Memos”. Twelve of the interviews could be realized in
face-to-face live setting, while nine had to be conducted via telephone due to logistic and
time reasons. The interview length ranged from 12.20 min to 45.15 min, with an average
time of 25.19 min.

2.4. Questionnaire Design

Based on the state of research and our background knowledge, we focused on four aspects:

• The subjectively experienced match with their dog (based on personality traits);
• Relationship parameters such as satisfaction, initial expectations and problems;
• The comparison to and influence of other (former) dog–human relationships;
• The influence of dog affinity.

According to Kuckartz [26], we tried to balance the semi-structured questionnaire
between questions based on the state of research and an open question format, to profit
from the participants’ expertise and not influence them in their answers. This approach
resulted in a minimum of nine and a maximum of twelve questions, depending on whether
participants had owned another guide dog before and experienced problems within the
relationship (see Table 2). The initial questions were more general and subsequently got
more detailed, but note that the order could also be varied according to the interview flow,
due to the semi-structured format. At the end of the interview, the participants also had
the opportunity to add further aspects relating to the topic they felt were important. The
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interviewer sometimes asked more detailed questions about the differences between off-
and at-work relationship, as major differences in these distinctive settings exist [27].

Table 2. Questions of the semi-structured interview.

Question 1
Please describe your relationship with your current guide dog and how satisfied
you are with it.

Question 2 Do you think you and your guide dog are a good match?

Question 3
Which of your personality traits do you think are a particularly good match?
Example: openness to new experiences, agreeableness, and extraversion
(with short explanations).

Question 4 Which of your personality traits do you think are less compatible?
Question 5 Are there any characteristics you would change in your dog if you could?

Question 6
What problems do you experience in your daily life with your dog that have to
do with your dog’s behavior or the relationship between you?

Question 7 Do you have any idea where these problems might be coming from?
Question 8 Have the expectations you had for your guide dog been met?

Question 9
Did you have another guide dog before your current guide dog, and if so,
please tell me about your relationship with him.

Question 10
Do you feel you matched better or worse with your previous guide dog?—What
could have been the reason for this?

Question 11 Do you feel that the previous relationship affected your current relationship?

Question 12
Before living with your guide dog, would you have described yourself as a dog
person, or did you like dogs?

2.5. Data Processing

All interviews were transcribed via the software f4transcript [28]. Afterward, tran-
scripts were manually checked and adapted according to Kuckartz [26]. For all analyses,
the original German language was kept. The data were evaluated using qualitative content
analysis according to Kuckartz [26], which ties in with Mayring’s content analysis [29]. The
individual phases and the illustration in the form of a cycle enable a comprehensible and
clear data evaluation (see Figure 1). Qualitative content analysis is characterized by the
formation of categories that are worked out both inductively and deductively. Throughout
the entire process as shown in Figure 1, an iterative and cyclical approach was employed to
ensure a comprehensive and high-quality analysis of the interview texts.

Figure 1. Process of a content structuring content analysis as presented by Kuckartz [30].
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T.M. coded all interviews two times, firstly based on the a priori evaluated codes based
on the questionnaires. T.M. and Y.B. then discussed the sub-codes based on the participants’
answers and defined the coding criteria. T.M. coded the data a second time, and afterward,
Y.B. went through all of them again. Differing cases (about 20) were discussed within the
research team. Table 3 shows the eight main and 13 sub-codes that resulted from this approach.
All text passages relevant to the research question were assigned to one of these codes.

Table 3. Main- and sub-codes used for coding the interviews.

1 Compatibility 4 Compatibility with previous guide dogs
1.1 Specific personality traits 4.1 Specific personality traits
1.2 General temperament 4.2 General temperament
1.3 General activity/energy level 4.3 General activity/energy level
1.4 General similarity 4.4 General similarity in personality
1.5 General difference 4.5 General difference in personality

2 Bond and relationship aspects
5 Influence of previous guide dog
relationship

2.1 Positive attributes of the dog 6 Dog-affinity
2.2 Shared experiences with the dog 7 Effects on social life
2.3 Overall importance of the dog 8 Problems in everyday life

3 Expectations and fulfillments

The analyses were again performed against the background of the methodology by
Kuckartz [26] and with the analysis software f4analyse [31]. For this, the following analyses
were carried out and written up in a logical order: category-based evaluation of main
categories, correlations of subcategories within a main category and correlations between
main categories. Besides analyses between the categories, other demographic aspects and
shared features were considered in the next analysis step as suggested by Kuckartz [26].

3. Results and Discussion

3.1. Compatibility—Most Owners Feel like a Good Match for Various Reasons

Table 4 presents an overview of the main results of compatibility. Nineteen of twenty-
one owners felt they were a good match with their dog, whereas two owners felt themselves
and their dog were rather not a good match. Out of the 19 owners with a well-matched
dog, most felt they and their dog were similar in their personality (14/19), and about
one-quarter of them felt they were different (5/19). Of all participants, six owners (6/21)
reported their dogs would adapt to them in some aspects. Four owners (4/21) reported
their relationship with their dog was “love at first sight”, all of them continued to believe
they were a good match (4/4), and most of them felt more similar in their personality (3/4).
These four participants also reported that their expectations for their guide dog were met
or exceeded.

Table 4. Overview of compatibility.

Good match: N = 19
Different: 5/19

Similar: 14/19

Mismatch: N = 2
Different: 1

2
Similar: 1

2

Love at first sight: N = 4
Good match: 4/4
Similar: 3

4
Expectations met or exceeded: 4/4

Three owners (3/21) did not name any specific personality traits that they identified as
matching or not matching with their dog. Research classifies these difficulties as a common
phenomenon and that assessing one’s own personality is biased by egoistic and moralistic
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biases and is not always easy, or accurate [32–34]. Most of those owners who could not
name precise personality traits (2/3) did not feel like a good match with their dog.

Many owners reported that they share certain characteristics that make them and their
dog a good match. These read as follows: both are friendly (mentioned by three), greedy
(mentioned by two), happy (mentioned by two), reserved, interested, cuddly, humorous,
physical, loyal, scattered or both show no pain. For example, participant 6 said “My dog
is friendly, greedy, and likes to swim. All characteristics that I have as well.” Comparable
to the result regarding friendliness and happiness, Bauer and Woodward [16] found an
expression of the trait “warmth” to predict owners’ attachment to the pet and satisfaction
with the human–animal bond. Moreover, a study by Curb et al. [14] supports these results,
in which four out of eight similarity characteristics between the owner and the dog were
associated with owner satisfaction. Similarly, strong openness resp. extraversion in both
was important for six participants. Four of them said they and their dog were open and
approached other people together, while two described that they themselves approached
other people openly, and their dogs did the same with other dogs. Participant 18 described
it like this: “When someone comes up to us in town, he first approaches everyone in a
friendly manner. He also offers his friendship to every dog. And that’s actually how I
am, too.” Indeed, research supports the importance of openness in owners—it was found
to be generally associated with greater attachment between the dog and the owner [35].
Two owners described that their dogs’ openness was a door opener to social contact with
others for them, as they tended not to be open themselves, and another said it was a
good fit that her dog was more open and curious than she was. This positive impact
of high openness in dogs on relationship satisfaction has been observed by Cavanaugh
and colleagues [36] before. Also, an explanatory approach can be found within the social
support hypothesis [37], which proposes that companion animals act as facilitators of social
interactions between other human beings and provide social support themselves [38]. If
the dog expresses an open attitude toward other humans, this effect could be reinforced.

In terms of complementary personality traits, the following results emerged. Two
participants said they had the dominance their dog needed. This also is supported by
previous research as Bauer and Woodward [16] reported the combination of submissiveness
and dominance to be linked to higher attachment of the dog and the owner. Another
participant reported that his dog and he complemented each other well because his dog
grasped situations more quickly than he did. One owner described that she herself was
often nervous and that her dog’s calm nature helped her to calm down more quickly.
Similarly, participant 21 reported that her dog’s calm manner helped her overcome her
anxiety: “Well, I am naturally a very fearful person (...) but (name of the dog) was supposed
to show me that it can be done differently. And we achieved that.”

As a non-matching trait, one participant mentioned that her dog was too meticulous,
while another reported that she was very fond of music and that her dog disliked music;
both participants still felt like an overall good match with their dog. One owner who felt she
was not a good match with her dog (1/2) indicated that her dog was too temperamental for
her, while the other owner who felt she was not a good match could not provide specifics.

For an overview of temperament and activity level, see Table 5. Five participants
felt they were a good match with their dog because they were similarly active and three
because they were similarly calm. Three of all participants stated it was a good fit that their
dog was more active than they were and thus carried them along (participant 10: “On days
when I’m in a worse mood and maybe want to go for smaller walks only, he goes: ‘No, but
we still have to do more. That’s good for you’, (. . .) Yes, he then brings you back on the
right track.”). This has also been the case in a study by Chopik and Weaver [39], in which
owners reported higher relationship quality when dogs were more active than themselves.
These three participants also feel that themselves and their dog are generally different, with
one of them not feeling like an overall good match with her dog.

Participants reported the importance of shared hobbies within their relationship. Two
owners said they and their dogs equally loved water. Another participant loved ball sports
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as much as her dog. Three owners felt the shared hobby of walking was a great fit, and two
participants felt it matched their active lifestyles that their dogs could go everywhere with them
and were always relaxed. One participant reported the matching common weather preference
for winter. This is supported by former studies that identified shared hobbies to increase owner
satisfaction [14,40] and decrease risk factors of problematic dog behavior [39].

Table 5. Overview of temperament and activity.

Good match because both active: N = 5

Good match because both happy: N = 2

Good match because both calm: N = 2

Good match that dog more active: N = 3 Different: 3/3
Overall Good Match: 2/3

Enjoying shared hobbies: N = 6

3.2. Relationship Parameters—Can Dog and Owner Have a Too Close Bond?

Table 6 shows an overview of the results regarding relationship aspects. No owner
reported being generally unsatisfied. Fourteen of all participants reported to have a
subjectively strong bond with their dog (this was not asked explicitly but considered if
owners stated how intimate/intense/close the relationship was or that the dog was their
best friend/partner). From this group, most owners felt similar to their dog (12/14), and all
felt they were a good match with their dog (14/14). Five participants felt very secure with
their dog and stated that they could rely on them. All of these (5/5) had a strong bond and
felt similar to their dog. Out of six teams in which the dog and the owner shared a high
expression of the openness trait, almost all (5/6) had a strong bond.

Table 6. Overview of quality of the bond.

Strong bond: N = 14 Similar personality: 12/14
Good match: 14/14

Feeling secure: N = 5 Strong bond: 5/5
Similar personality: 5/5

A variety of statements were made about the value of the dog, such as feeling depen-
dent on it or seeing it as a family member. Participant 3 described the importance of her
dog as follows: “(...) aid with soul. So, of course, a family member, friend, but just also an
aid.” Three participants said their dogs brought a lot of relief and freedom in everyday life;
two said they were partners and best friends. Two owners described that even in times when
things were not going well with the dog, they still did not want to give it up. Two participants
described a very close proximity to their dogs and that they had nothing else and found their
lives no longer worth living without them (participant 20: “If he’s no longer there, then... then
you can put me in the coffin right away. There is nothing more then.”).

Previous studies have shown that benefits of pet ownership show when owners are
moderately attached to their dogs [41,42]. Very high or extreme expressions of attachment
are associated with the development of mental health issues (at least in elderly women,
which are also strongly represented in our study [41]). Three of the strongly attached
owners also felt negative social impacts on their life, and two owners found their lives
no longer worth living without their dogs. These findings and the fact that we did not
investigate the general satisfaction with life or mental status of our participants lead to
the conclusion that negative psychological impacts on strongly attached owners cannot be
excluded and need to be further explored.
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3.3. Strong Bonds Can Develop Even if Expectations Are Not Met

Nine participants (9/21) indicated that the expectations they had for their future
guide dog were met (for an overview, see Table 7). Three participants (3/21) said they had
no expectations. Five (5/21) stated their expectations were even exceeded, and they all
now share a strong bond with their dog. Two participants stated that their expectations
had not been met. While existing research underlines the negative consequences of high
expectations, such as increased returning rates [43], these two participants in our sample
still have a strong bond with their dogs. One participant was ambivalent about whether
her expectations were met. In addition, participants expressed expectations on the levels of
mobility and, in private, fears about not being a good match and expectations of the general
abilities of a guide dog in first-time owners. Participant 11 said, “As someone who has
never had a guide dog (...) you don’t have expectations, but you have dreams about what
the dog could do. But it was really hard work (...) where I thought to myself in between:
“Yes, why do I need the guide dog, if I have to do everything myself anyway?”.

Table 7. Overview of expectations.

Expectations met: N = 9

No expectations: N = 3

Expectations exceeded: N = 5 Strong bond: 5/5

Expectations not met: N = 2 Strong bond: 2/2

3.4. Former Guide Dog Relationships Can Have Strong Influence on the Subsequent Ones

Of 12 participants who had one or more guide dogs before their current one, three
stated they were just as well matched with the previous one as they were with their current
one (for an overview of compatibility in previous relationships, see Table 8). None of these
(0/3) were disappointed in their expectations of a guide dog, and two (2/3) had a strong
bond with their dog.

Table 8. Overview of compatibility in previous relationships.

Good match before and now: N = 3
Expectations disappointed: 0/3

Strong bond: 2/3

Better match before: N = 2
Good match: 0/2
Strong bond: 0/2
Feeling secure: 0/2

Better match now: N = 5

One participant reported that her previous dog was a better match for her because he
was more generally sensitive and temperamental when playing, and they were generally
more similar. Participant 4 reported that she had a closer bond with her previous dog
because “I sometimes felt myself that he notices and thinks what I feel and when I wasn’t
feeling well or I was upset or something, he felt and sensed that exactly.” These two
participants who experienced their previous dog as a better fit are the ones who experienced
their current dog as a mismatch, did not have a strong bond or felt very secure with
their dog. Participant 2 described it as follows: “So you always have a sweetheart dog,
unfortunately, and I’m sorry about that, that was just her predecessor. That’s maybe like
first love too.” This might also explain why they could not name precise personality traits as
determinants of compatibility: The individuals may have had certain expectations about the
compatibility based on their previous relationship. However, when faced with the actual
interactions and behaviors of their dogs, they may have found discrepancies in comparison
to their former dog. This incongruence could lead to difficulties in identifying and reporting
specific traits as determinants of compatibility. It is possible that the high expectations due
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to former relationships themselves influenced the feeling of incompatibility. A study by
Powell and colleagues [44] furthermore showed that previous dog owners had reduced
odds of expecting challenges than non-owners. This indicates bias through selective
recall of positive experiences from previous ownership. The same could be the case for
the two interviewees in our study. What should be mentioned when looking at this
possible explanation, though, is that none of the two mismatching owners reported to be
disappointed in their expectations (one was ambivalent though, and both described their
answer to the question more on a mobility level).

Two participants (2/12) reported their previous dog was very active, which suited
them well at the time; they are now somewhat calmer, and the current, less temperamental
dog is a better match. Five owners (5/12) reported their current dog was a better match
than previous ones, one because his calmness suited her, one because the chemistry was
just better, one said the previous dog was too reserved, and another said he had too much
anxiety. One participant felt her previous dog was unsuitable for her but believed this was also
due to his training with punishment, which she herself did not use. Participant 13 reported
that his previous dog was good for beginners and his recent one a little too temperamental: “So
I no longer need to be completely carefree. But I don’t necessarily need quite as much stress as
with this one right away. Something in between would be quite good”.

Four prior guide dog owners (4/12) felt their current relationship was influenced by
their previous one (for an overview, see Table 9). Two of them (2/4) felt the match with
their current dog was better, and two (2/4) felt it was worse than with their previous one.
The fact that none of those owners thought the dogs equally matched might hint at a lack
of neutral evaluation due to an extremely positive or negative prior relationship. This
underlines the power of the influence of prior relationships as already found by Lloyd and
colleagues [24].

Table 9. Overview of influence of previous relationship.

Influenced by previous relationship: N = 4 Match with current dog better: 2/4
Match with previous dog better: 2/4

Not influenced by previous relationship: N = 5 Influence on social life 1/5
Expectations disappointed 0/5

Five owners (5/12) said they were not affected by the relationship with their previous
guide dog, of those only one (1/5) felt any impact on their social life, and none (0/5) were
disappointed in their expectations of a guide dog. Two (2/12) participants did not give
specific statements about being influenced, and one person was ambivalent. There was no
apparent connection between being influenced and second-, third- or fourth-time owner-
ship. Two individuals said their expectations had been very high due to good previous
relationships; these two were also the two participants who experienced themselves as not
matching with their dog. For these two participants, also a higher attachment to their prior
dog could be the case that led to more grief and sorrow, in turn negatively influencing the
subsequent relationship [45]. One participant said she had known exactly what she did not
want because of a previous mismatch. Four participants (4/12) said it was important to
them not to compare the dogs to each other. Two owners (2/12) said the transition was
difficult for them because the dogs had very different personalities. One first-time owner
commented that she would have liked to have had some dog experience and believed this
would have positively influenced the current relationship.

3.5. Dog Affinity Is Not Crucial for Compatibility

To our knowledge, no study has yet analyzed the impact of dog affinity on success in
(guide) dog–owner relationships. It has been shown that perceived cuteness (which might
be higher in dog-affine persons) predicts the relationship quality though [46]. In our sample,
sixteen participants (16/21) said they had an affinity for dogs before getting their guide dog
(for an overview, see Table 10). Five owners (5/21) said they had no previous connection to
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dogs, were afraid of dogs or would not have acquired a dog but for their disability. Eleven
owners (11/21) had a family dog before their first guide dog. One participant grew up
with dogs but would not have acquired a dog without her visual impairment; this was
counted in the second group of non-dog-affine participants. Two owners expressed the
opinion that one should only get a guide dog if one would otherwise acquire a dog. Of
the five owners who said they had not been dog-affinitive before, all felt like a good match
with their current dog, and three of them (3/5) had a strong bond with their dog. Being
non-dog-affine therefore did not seem to negatively impact the relationship. Moreover,
even a potentially positive aspect emerged: even though four owners (4/5) had another
guide dog before, none of them (0/4) felt influenced by their previous relationship.

Table 10. Overview of dog affinity.

Dog affinity: N = 16

No dog affinity: N = 5
Good match: 5/5
Strong bond: 3/5
Influenced by previous relationship: 0/4

Owned/lived with family dog before: N = 11

3.6. Owners Experience Positive and Negative Effects on Their Social Life

Twelve participants (12/21) mentioned the effects of living with a guide dog on their social
life. Of these, two owners (2/12) reported exclusively negative experiences, and one (1/12)
reported both positive and negative experiences, such as the dog getting too much attention
from others and rejection of the dog (participant 7: “And there is also sometimes a lot of rejection
in my private environment, where I (. . .) thought, was it right (to get the dog)?”). The most
frequently mentioned positive effect was increased social contacts. For example, participant 16
reported, “When you have a dog and you’re a little more open-minded, you have a lot of friends
who have dogs.” This is supported by literature that suggests that dog ownership can increase
opportunities for social contact and even new friendships [47], as well as specifically increase
and change social interaction for guide dog owners [25]. Of the twelve owners who experienced
impacts, nine had a strong bond with their dogs, including the three persons who experienced
negative impacts of the social environment. This reflects that negative consequences do not
necessarily impair the relationship. The negative social consequences might even be a result of
the potentially “too close” bond itself, as discussed above.

3.7. Problems in Everyday Life Are Diverse

Nineteen of twenty-one participants reported problems in everyday life with their
dog. Most of these problems were undesirable characteristics of the dog, such as greediness
(named by ten participants) and being too open to other people (named by four participants).
The other problems mentioned were diverse, including allergies of the dogs, yapping and
over-excitement. The two participants who did not name any problems felt that they and
their dog were a good match, and one shared a strong bond with her dog.

3.8. No Meaningful Differences in Off-/At-Work Relationship

Although inquired at some points by the interviewer, the owners reported only little
difference between the at-work and off-work relationship throughout their interviews.
Based on theory, it was expected to find major differences between those two modes and
that the working relationship has a bigger impact on whether or not handlers consider the
match to be a successful one [22]. We even found contrary results: both owners who felt
like a mismatch with their dogs reported that the guide work was well functioning.

4. What Is Better—Similar or Different Teams?

Within the comparison of different and similar teams, the prominent differences in the
following areas evolved: sharing a strong bond, feeling secure with the dog, being influenced
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by the previous relationship and feeling the current dog matches better than the previous one.
As shown in Table 11, the difference in compatibility between different and similar teams was
not striking. One participant in each group felt like a mismatch with their dog.

Table 11. Prominent differences in the comparison of different and similar teams.

Aspect
Percentage in Different

Teams (N = 6)
Percentage in Similar

Teams (N = 15)

Good match 5/6 (83.3%) 14/15 (93.3%)
Strong bond 2/6 (33.3%) 13/15 (86.7%)

Feeling secure 0/6 (0%) 5/15 (33.3%)
Influenced by previous relationship 1 3/5 (60%) 1/7 (14.3%)

Match with current dog better 1 1/5 (20%) 4/7 (57.1%)
1 in participants that owned guide dogs before (N = 5 in different teams, N = 7 in similar teams).

Our results show that similarity in ownership is not clearly indicative of higher
compatibility but is associated with positive relationship characteristics (the similar teams
more often shared a strong bond, felt secure with their dog, felt their dog matches better
than the one before and were less often influenced by their previous relationship). This
is also supported by the state of research. Studies showed several advantages of similar
expressions of traits, such as more positive attitudes toward their dog when they were
similar on the dimension of warmth [48] and owner satisfaction when they were similar to
their dogs in sharing possessions or the enjoyment of running outside [14]. But there are
also studies that emphasize the positive impact of different combinations of traits, such
as higher relationship satisfaction when dogs are more open, agreeable and neurotic than
their owners [36]. The positive impact of being similar in the dimension of openness, as
well as high openness in the dog, has also been described by participants in our study,
as discussed above. Interestingly, a too high openness of the dog was one of the most
often named problems of the participants, which probably plays a more dominant role in
guide dogs than in family dogs, where they should not be distracted from external stimuli
when guiding their owners. This discrepancy in our results, as well as in general research,
underlines the need for extensive quantitative studies on the dog–owner compatibility
based on their personality traits.

5. Limitations

Choosing a qualitative approach allowed us to freely explore possible determinants of
guide-dog–owner compatibility and include owners’ subjective perspective. It needs to
be mentioned, though, that this type of research always has interpretative parts [49] and
contains the possibility of social desirability bias (a tendency to present reality as what
is perceived to be socially acceptable [50,51]). Additionally, nearly half of the interviews
were conducted via telephone. We did not see any systematic differences between the
groups of persons interviewed via telephone vs. those interviewed in person in our study.
Still, telephone interviews are discussed to have advantages such as cost and time efficacy
but also disadvantages such as potential effects on the content of the responses due to
anonymity created by spatial separation [52,53].

Another bias that probably occurred in our study is the volunteer bias [54].
Accordingly, unsatisfied owners who experience major problems in their guide dog rela-
tionship will be less likely to expose those in an extensive study. This could contribute
to the fact that our sample only included a very small number of incompatible teams.
Another characteristic of the sample that limits generalizability is the fact that mainly older
and female owners, as typical for animal research [55], participated in the study.

6. Conclusions and Future Research

Owners who perceived themselves and their dogs as a good match were more likely
to identify personality traits as determinants of compatibility, experience a strong bond
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and feel secure in their relationship with their dog. They also expressed satisfaction in
their expectations and were rarely influenced by previous relationships, underlining the
importance and positive potential outcomes of a good match.

Certain traits emerged as subjective determinants of compatibility, including shared
hobbies, shared high openness and high openness in the dog, similar activity levels and
higher activity in dogs and the combination of dominant owners with submissive dogs.
Additionally, similarities in the expressions of calmness, happiness, greediness and friendli-
ness were deemed important. While similar teams tended to have a stronger bond, feel
more secure and be less influenced by previous relationships, the differences in compatibil-
ity between different and similar teams were not particularly salient. Our study therefore
points toward a positive influence of similarity on the relationship, but future research is
necessary to confirm this assumption.

Dog affinity, expectations not being met and differences between the on- and off-work
relationship did not influence compatibility or other relationship parameters in our sample.
Prior dog ownership, however, seems to have a potentially strong impact, as participants
who reported to be influenced due to a former very positive guide dog relationship did
not feel compatible with their current dog. The majority of owners reported positive social
consequences associated with guide dog ownership, with only a few reporting negative
effects. Nevertheless, all of them maintained a strong bond with their dog, indicating that
these consequences did not impair the overall relationship. It is important to consider,
however, that our results, in line with the existing literature, suggest that a strong bond
between the dog and the owner does not exclusively yield positive effects.

Having taken advantage of a qualitative approach to freely explore possible aspects of
compatibility, it is necessary to further study the parameters found. What is needed, then,
is a comprehensive study that captures personality traits of participants and their dogs using
validated questionnaires, thus circumventing the problem that many participants had difficulty
assessing them freely. In addition, it would be important to further explore the differentiation
between the off- and at-work relationship, as well as to include a measurable outcome in the
area of mobility of guide dogs, such as an obstacle course. With respect to our results, it could
also be revealing to further investigate the impact of high attachment between the dog and the
owner on the owners’ mental status or consequences in their social life.

However, the above-named conclusions contribute to the understanding of dog–owner
compatibility and can already be used to improve the matching process of guide dogs
and their prospective owners. This furthermore can potentially increase the success rate
of compatible matches and thus the animal welfare, as well as the mobility of visually
impaired persons.
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Simple Summary: We compared cortisol levels in the saliva of guide dogs and dogs that were trained
as such but became companion dogs during a period of social isolation and exposure to a gunshot
sound. The results showed that cortisol levels were higher in guide dogs than in companion dogs
throughout the test. No changes were observed as a consequence of social isolation or exposure
to the gunshot. This suggests that guide dogs maintain higher levels of basal cortisol compared
with companion dogs, which could be associated with cognitive processes derived from working as
guide dogs.

Abstract: Guide dogs work for extended periods and are exposed to multiple environmental stimuli
that could lead to higher stress compared with companion dogs. Cortisol is the main hormone
associated with stress in most mammals. This study included seven guide dogs and seven same-
breed dogs that were trained as guide dogs but became companion dogs to compare their salivary
cortisol levels before, during, and after a period of social isolation and exposure to a 110-decibel
gunshot sound. Each dog was left alone in an empty room for 60 min. After 15 min, the dogs were
exposed to the sound. We collected four saliva samples from each dog. The first one was taken
5 min before starting the social isolation period, and the following ones at 15, 30, and 45 min after the
test started. A two-way ANOVA was used to compare the group effect and the time effect during
isolation and noise exposure. The results showed higher levels of cortisol in the guide dogs compared
with the companion dogs throughout the test. No differences were found in time or in the interaction
between time and group. This suggests that being a guide dog increases levels of basal cortisol when
compared with dogs that live as companion animals and family members.

Keywords: cortisol; welfare; guide dogs; companion dogs

1. Introduction

The use of dogs as guides for blind or visually impaired people began in Germany
during World War I, when it is estimated that between 5 and 8% of the soldiers’ injuries
were to the eyes. In 1916, Dr. Gerhard Stalling founded the first guide dog training school
(GDTS) using German Shepherd dogs [1]. Currently, there are many GDTSs around the
world, where mainly Labrador Retriever and Golden Retriever dogs are raised and trained.

A guide dog must be able to carry out various cognitive processes such as maintaining
concentration, paying no attention to distractions, remembering its training, making deci-
sions autonomously, and even ignoring its handler if they put their own life at risk [2,3].
Guide dogs are known to have a strong attachment or social connection to their handlers,
as well as bilateral non-verbal communication [4,5]. This suggests that being a guide dog
is demanding and exhausting and might require maintaining higher blood cortisol levels

Animals 2023, 13, 1981. https://doi.org/10.3390/ani13121981 https://www.mdpi.com/journal/animals285



Animals 2023, 13, 1981

since increases in cortisol are positively associated with improvements in cognitive and
emotional processes [6].

On the other hand, increases in cortisol are associated with the stress response in most
mammals [6–8]. In dogs, cortisol can be measured in blood, saliva, hair, feces, and urine.
While cortisol in hair and feces reflects its levels for several days to months, the evaluation
of blood and saliva reflects acute increases experienced within the last few minutes [9].
In healthy dogs, salivary cortisol levels are the result of the passive diffusion of cortisol
through the acinar cells of the salivary lumen [10,11]. Since the method for saliva collection
is noninvasive, the measurement of salivary cortisol is a practical test in dogs for evaluating
stress [10–12].

Since high cortisol levels are associated with the success of working dogs [13], it seems
important and useful to know the stress levels that guide dogs maintain compared with
dogs that have a similar breed but live as companion animals. Herein, we compared the
salivary cortisol concentrations of active guide dogs with those of dogs that failed to achieve
specialized guide dog training and are currently living as companion animals, which, to
the best of our knowledge, is unknown information and may be useful for selecting guide
dogs in the future.

2. Materials and Methods

2.1. Subjects

We included Labrador Retrievers and Golden Retrievers that were bred and trained at
one GDTS in Mexico City. At three months of age, pups were adopted by foster families and
raised over the next ten months. When dogs returned to the GDTS, they were evaluated to
identify degenerative diseases and behavioral problems. When dogs showed dysplasia,
aggression, fear, and anxiety, they were discarded from the guide dog training program
(GDTP) and adopted by their foster families, becoming companion animals. The dogs
that continued into the program (n = 14) received basic training. During this stage, the
dogs lived at the GDTS facilities in individual kennels 3 m long × 1.6 m wide that had a
covered area and an open area. Dogs were fed specialized Royal Canin® (Gard, France)
dry food twice daily with free access to water. After four months at the GDTP, 7 out of the
14 dogs successfully finished their training and began working as guide dogs, whereas the
remaining dogs (n = 7) were discharged and adopted by their foster families to continue
their lives as companion animals. The characteristics of the dogs included in the study are
presented in Table 1.

Table 1. Name, age, breed, and time living as guide or companion dogs. Years, y; months, m.

Guide Dogs Companion Dogs

Name
Age

(Years)
Breed

Time as
Guide Dog

Name
Age

(Years)
Breed

Time as
Companion Dog

Nusa 2 Golden retriever 1 y Jock 4 Labrador retriever 2 y 4 m
Meli 5 Labrador retriever 3 y 2 m Camila 6 Labrador retriever 4 y 3 m

Ninfa 2 Golden retriever 1 y Gupy 7 Labrador retriever 4 y 9 m
Einy 7 Labrador retriever 6 y 2 m Heidi 7 Labrador retriever 4 y 7 m
Ita 6 Labrador retriever 4 y 6 m Elmo 7 Labrador retriever 5 y 7 m
Joe 4 Labrador retriever 1 y 7 m Hunter 7 Labrador retriever 5 y 10 m

Fiona 7 Labrador retriever 5 y 8 m Lancelot 7 Labrador retriever 3 y 2 m

Prior to the start of the study, approval from the Bioethics and Animal Welfare Com-
mission of the Facultad de Medicina Veterinaria y Zootecnia, Universidad Veracruzana,
was obtained (No.008/22). Before the start of the study, all authors completed an education
program on the care and use of animals.
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2.2. Experimental Procedure

We obtained and compared 4 saliva samples from all 14 dogs before, during, and
after a period of social isolation and exposure to a 110-decibel sound capable of producing
surprise and fear in animals [13]. On different days, the dogs, accompanied by their tutors
(blind handlers or family members), were received at the GDTS between 9 and 12 h. Thirty
minutes after arriving at the GDTS, the dog and its tutor entered a 3 m × 4 m room. Five
minutes later, the first saliva sample was taken; then, the tutor was asked to leave the room,
and the dog stayed, alone. Fifteen minutes later, a second saliva sample was taken, and
immediately after that, a blank gun was fired to produce a 110-decibel sound. Fifteen and
thirty minutes after the gun was fired, the third and fourth saliva samples were collected,
respectively. Disposable cotton cords 10 cm long × 4 mm wide were used to obtain the
saliva samples. The cord was inserted into the dog’s mouth while the handler held onto the
other end. The animal was allowed to chew it for 60 s until moistened. The cord was cut into
3 cm pieces and inserted into a sterile 5 mL syringe, the plunger was pushed to extract the
saliva, and it was collected in a 1.5 mL microtube. The samples were refrigerated (4 ◦C) for
two hours and then frozen at −20 ◦C until processing [6]. To produce a 110-decibel sound,
a Mendoza PK-62 sports gun was used. Salivary cortisol concentrations were assessed
using a solid-phase immunoenzyme assay (ELISA) using the commercial kit Cortisol ELISA
EIA-1887 (DRG® International, Inc., Springfield, NJ, USA). The sensitivity of the assay
was 2.5 ng/mL. The range of the curve was 2.5–200 ng/mL. The intra- and inter-assay
coefficients of variation were 5.6% and 6.9%, respectively. Concentrations are expressed
as ng/mL.

2.3. Statistical Analysis

A two-way ANOVA was used to identify significant differences between groups and
between the number of saliva samples (1 to 4), as well as the interactions among them. The
Fisher post hoc test was used to evaluate mean differences. The significance value for all
comparisons was p < 0.05.

3. Results

There were significant differences between the guide dog and the companion dog
groups: F (1, 3) = 16.31 and p < 0.001; the post hoc test showed that the guide dogs had
higher levels of salivary cortisol than dogs living as companion animals (Figure 1). On the
other hand, no differences were found between the sample times concerning the gunshot
noise, F (1, 3) = 0.170 and p = 0. 916, or in the interaction between the group and saliva
sample number, F (1, 3) = 0.97 and p = 0.979 (Figure 2).

Figure 1. Guide dogs had higher salivary cortisol levels than companion dogs. * Indicates p < 0.05.
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Figure 2. No differences were found between the sample times concerning the gunshot noise or in
the interaction between the group and sample number. The first saliva sample was taken fifteen
minutes before the gunshot (time 0). The second sample was collected 10 s after the gunshot, while
the 3rd and 4th saliva samples were collected 15 and 30 min after the gun was fired.

4. Discussion

Basal cortisol levels are influenced by internal and external factors in an organism,
such as age and sex and temperature and time of day, respectively [6,7]. However, stress,
understood as a biological response of the organism caused by threats to its homeostasis, is
the main cause of increased cortisol concentrations [6–8]. The hypothalamus–hypophysis–
adrenal (HHA) axis is responsible for the release of cortisol as a consequence of stress [14,15].
In our study, guide dogs exhibited higher levels of cortisol (almost double) than dogs that
live as companion animals. Research has shown that early training increases cortisol levels
in dogs [16]. Furthermore, it has been observed that working dogs, such as those used in
the military, increase cortisol levels when subjected to physical and sensory challenges [17].
While a companion dog lives without schedules, obligations, or social limits and with
low demand for physical and mental activity, a guide dog is exposed daily to multiple
and changing environmental stimuli and variable periods of activity and rest, requiring
great concentration; sometimes, playing behavior is inhibited, and sometimes, it has to
explore new territories, among other activities [1,4]. This suggests that guide dogs may
have increased HHA axis activity as both a cause and a consequence of their daily activity.
However, our results must be taken with caution since they represent only a small sample
of animals and could be affected by factors such as genetics and environmental conditions
in Mexico City, which is extremely noisy and crowded, and thus, they may not represent
the reality for most guide dogs around the world.

Increases in cortisol levels are not necessarily bad but rather are necessary to better
perform cognitive and emotional tasks such as those faced by a guide dog daily [18].
Studies have shown that individuals with hypoadrenocorticism, which produces low
cortisol levels, show poor cognitive performance, poor sleep quality, low motivation, and
mental fatigue [19]. On a typical day, a guide dog must maintain mental concentration for
hours, ignore distractions, and make decisions, suggesting a high demand on its cognitive
functions [3]. Based on this, we believe that the increase in cortisol in guide dogs compared
with companion dogs is due to the high emotional and cognitive demands of adequately
performing their work. Cortisol levels increase significantly in stressful periods compared
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with relaxation periods [20]. Social isolation is an important inducer of activity in the HHA
axis and can increase cortisol release in animals, including humans [21,22]. In the dog,
social isolation and separation from affection figures can lead to significant behavioral
and physiological changes [23]. It is known that guide dogs form strong bonds with their
handlers [24]; the guide dogs in our study had been interacting with their handlers for
at least 1 year and did not separate from them at any time. Based on this assumption, it
might be thought that greater levels of cortisol in guide dogs compared with companion
dogs may be due to the separation period that the dogs had from their handlers during the
test; however, the cortisol levels in both the guide and companion dogs were maintained
throughout the test without increasing with the time the users were separated. Thus, we
believe that social isolation and separation from their handlers had little to no effect on their
cortisol levels. We must emphasize that, in our study, companion dogs do not represent
the typical companion animal because, just like guide dogs, they belong to an elite group
of dogs with suitable characteristics for work that received early stimulation from their
very first days of life. Thus, we believe that a lack of cortisol increment in both groups of
dogs, as a consequence of isolation or the gunshot, could be due to a remarkable resilience
developed during their time at the GDTP.

Finally, neither the gunshot nor the isolation caused an observable effect on the cortisol
levels of the dogs of either group. Given that all the dogs lived in Mexico City, where
there is high noise pollution [25], we believe that the animals included in this study may
be accustomed to noises of the same intensity as the gunshot and, therefore, showed no
changes. Additionally, it is likely that the lack of response to noise in the dogs from both
groups is because they received an auditory stimulation protocol when they were puppies
when they belonged to the GDTP. We believe that increasing our understanding of guide
dogs and working dogs may inspire further research into how the mind of this animal
works and how we can improve selective breeding and training methods for the benefit of
both dogs and humans.

5. Conclusions

In conclusion, the findings of this study suggest that the task of guiding individuals
through various and unpredictable environments places significant demands on dogs. The
results clearly demonstrate that guide dogs exhibited higher levels of cortisol compared
with companion dogs. These results indicate that guide dogs consistently maintain ele-
vated cortisol levels as a necessity or consequence of their working activity with blind
individuals. The demanding nature of their role likely contributes to the heightened stress
levels observed in these dogs. These findings emphasize the importance of recognizing
and addressing the unique stressors faced by guide dogs to ensure their overall well-being
and quality of life. Further research and investigation into effective stress management
strategies for guide dogs are warranted to mitigate the potential negative impact of pro-
longed elevated cortisol levels. Ultimately, providing appropriate support and care for
these remarkable animals is crucial to ensure their health, happiness, and ability to fulfill
their important role as guides for the visually impaired.
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Simple Summary: Dogs should display certain physical, behavioural, and cognitive characteristics
to be suitable for training and deployment in a scent detection role. Identifying these characteristics
is a vital first step to determine whether particular dogs will be suitable for selection and training.
This study identified the behavioural traits that stakeholders consider relevant for dogs trained in
biosecurity detection, and then assessed these traits in an active cohort of Australian biosecurity
detector dogs. Our research revealed seven relevant traits: search motivation, emotional stability,
search arousal, food motivation, play motivation, search independence, and search focus. Current
biosecurity detector dogs had consistently high ratings from their handlers for search motivation,
emotional stability, and food motivation, whereas other traits showed more variation. We found that
dogs rated by handlers as high in search arousal and search motivation were more likely to also be
rated highly for their overall detection performance. These findings will help to inform decisions
about the selection and training of scent detection dogs.

Abstract: To perform their role effectively, scent detection dogs require certain characteristics. Identi-
fying these characteristics will inform the selection of prospective dogs and preferred approaches to
their training. The current study drew upon the perspectives of industry stakeholders to identify the
behavioural traits considered relevant for detection dogs in biosecurity screening roles. Dog handlers,
trainers, and supervisors (n = 25) in Australian biosecurity operations participated in focus group
interviews to determine the perceived characteristics that, in their experience, influence detection
performance. Their descriptions were used to create a questionnaire which was then administered
to handlers to assess the working behaviours of current biosecurity dogs. Responses were collected
for 88% of the operational dogs (n = 36). An exploratory factor analysis revealed seven tentative
dimensions: search motivation, emotional stability, search arousal, food motivation, play motivation,
search independence, and search focus. Search motivation and search arousal were both positively
associated with handler ratings of detection performance (p ≤ 0.006). In general, biosecurity dogs
were scored consistently high in ratings of search motivation, emotional stability, and food motivation.
Our approach has advanced our understanding of the working behaviours and characteristic profile
of biosecurity detector dogs and will be used to inform candidate selection processes.

Keywords: detector dog; sniffer dog; working dog; selection; personality; traits; behaviours; focus
group; survey; drive
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1. Introduction

Scent detection dogs are widely recognised as highly effective in screening and locating
elusive targets across a number of fields. Their use in policing, rescue, and military [1,2] is
well-established, but more recent applications have emerged in biosecurity, human health
screening, and wildlife conservation [3–5].

Several behavioural and cognitive processes converge when a trained scent detection
dog searches an area and signals the source of a target odour [6]. They must exhibit scenting
behaviours appropriate to the task, disregard distractions, retain in their working memory
the task and target odour, and evaluate odours against their trained prototype odours to
discriminate or generalise accordingly. Meanwhile, they should often also be responsive
to handler cues and directional input. Some dogs are better suited to this complex task
than others and, as a reflection of their individual characteristics, their performance can
vary accordingly [6,7]. As such, selecting dogs on the basis of appropriate characteristics
can improve outcomes and optimise the performance of scent detection dogs [8,9]. Good
selection processes reduce costs incurred for training and housing unsuitable dogs, and
also potentially improve dog welfare by only recruiting dogs that will be behaviourally
and cognitively equipped for the demands of the role. However, identifying these specific
characteristics is not always straightforward due to the inherent complexity of defining
and predicting animal behaviour.

The characteristics of successful scent detection dogs have been investigated with a
variety of methods, including subjective ratings and direct behavioural assessments [10].
Methods that draw upon the perspectives and practical experiences of industry profession-
als can provide real-world insight into the tendencies and challenges that professionals
experience in a given role [9,11]. Additionally, this approach can help to bridge gaps
between industry needs and empirical research, improving the applicability of research
outcomes [9,11]. Meanwhile, objective behavioural assessment allows handlers’ subjective
expectations to be tested. Together, both approaches underpin a comprehensive under-
standing of dogs’ characteristics and working performance in scent detection roles.

To date, research into the selection of scent detection dogs has revealed an industry prefer-
ence for dogs with a strong intrinsic motivation to search, high levels of playfulness, boldness,
and environmental stability [6,7,11,12]. Furthermore, behavioural research has revealed as-
sociations between various constructs and performance outcomes. These include positive
associations among performance and search desire and ability [2,12], activity [13], trainability [2],
environmental stability [2,14], inhibitory control [15], short-term memory [8,16], and search
thoroughness [17]. These traits seem to underpin many specific working behaviours.

This body of literature offers a robust basis to predict desirable traits in scent detection
dogs, but some important knowledge gaps remain. Importantly, there are discrepancies
in the way certain characteristics are labelled, defined, or measured, which may help to
explain apparently contradictory findings in the literature. For example, the association
of inhibitory control with detection performance has been reported to be positive [15],
negative [18], and inconsistent [16]. Additionally, the overall literature is still somewhat
limited in scope. Certain applications, such as the detection of explosives and narcotics,
are predominantly represented [10]. Although relevant, such findings may not be directly
applicable to all scent detection roles, which present different environmental challenges,
working conditions, and target odours. Furthermore, the most commonly used perfor-
mance measure is whether or not a dog completes training (i.e., reaches qualification or
certification) [2,12,14,19,20], but this outcome does not necessarily predict the quality of
ongoing performance in an operational context. These gaps necessitate further research
using various methods to investigate, validate, and confirm findings.

The current research is a first step in determining the canine behaviours and char-
acteristics that contribute to scent detection dog success within Australian biosecurity
detector dog (BDD) operations. Australian BDDs are used to detect organic material that
may pose a biological threat to native species or domestic agricultural industries. To do
so, they are trained using positive reinforcement to respond to more than 200 different
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commodities. They predominantly work for extended periods in busy, relatively target-rich
environments, such as airports, mail centres, and wharves, performing fairly repetitive
search tasks. Additionally, any BDD is expected to be able to be handled by any handler in
the agency. Some of these tasks and conditions are comparable with those of other scent
detection dogs, such as those used for explosives detection. We therefore expected overlap
of desirable traits for BDDs and other types of scent detection dogs. On the other hand,
some of these conditions are less common among scent detection dogs and may involve
specific attributes. For example, working for extended periods with frequent detections
may be aided by a particularly insatiable motivation for rewards. Working for any handler
may require a very independent approach to detection and relatively low attachment to
individual handlers.

In this initial study, we sought to determine stakeholders’ perspectives on the be-
havioural characteristics and performance of their current cohort of BDDs. This approach
will inform ongoing research to design a standardised behavioural test battery for the
evaluation and selection of candidate dogs for this agency. Specifically, we sought to probe
the relevant agency staff’s perspectives of canine working behaviours and their associations
with performance within the agency. This was an important first step to strengthen the rele-
vance of the ongoing research by drawing upon the authentic experiences of stakeholders
and dogs in this role. Furthermore, since definitions for canine traits are rarely unequivocal,
this approach sought to determine a shared vocabulary of traits with behavioural descrip-
tors in order to collect data about individual dogs’ working behaviours and performance
within this agency.

To serve this purpose, we aimed to (1) develop a framework that captures scent
detection traits relevant to BDDs; (2) using this framework, ascertain the behavioural
profile of currently operational BDDs; and (3) assess the utility of a questionnaire for
investigating work-related behaviours for BDDs. The research was conducted in two
parts. Firstly, Australian government BDD stakeholders were interviewed in focus groups.
Subsequently, a questionnaire based on findings from the focus group discussions was
administered to the agency’s dog handlers to assess the working characteristics of their
currently operational dogs.

2. Focus Group Materials and Methods

2.1. Recruitment, Participants, and Procedures

All eligible employees (n = 75) were invited via email to participate on a voluntary
basis. An information sheet that provided a brief overview of the study was distributed
at this time. A total of 8 mini focus group interviews, with a mean of 3 participants per
group (min = 2; max = 5), were conducted with employees (n = 25) of the Australian
Government Department of Agriculture, Water, and Environment (DAWE) whose roles
were directly related to BDD operations. They were grouped according to their roles to
facilitate open discussion without potential impediment from the presence of line managers.
Small group sizes with frequent time availabilities sought to encourage participation based
on availability and allow individuals to speak at length. Staff participated during their
usual working hours and each interview lasted approximately 60–90 min. The participants
included dog handlers and kennel staff (n = 16), dog trainers (n = 3), supervisors (n = 3),
and management (n = 3). Encouraging the participation of staff in various roles sought to
invite different perspectives about various facets of BDD behaviour that might otherwise
be overlooked.

The focus groups were conducted over Zoom and moderated by two members of the
research team. Each participant joined the teleconference meeting from a separate device at
a work location and each voluntarily consented to their participation. Participants were
reminded that sharing personal opinions or experiences was encouraged.

A structured guide was used for the discussions, and the following three questions
were asked in each group discussion:

1. What qualities do you think are important for success in a biosecurity detector dog?
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2. What characteristics do you think make some dogs less successful?
3. If you were given the task of selecting dogs for this organisation, what characteristics

would you prioritise in new candidates?

Finally, participants were asked to reiterate an important point they thought had been
made in the discussion or one that had not yet been mentioned. These questions and
structure were chosen to encourage participants to respond to the central question—what
qualities influence the performance of BDDs?—from different perspectives.

The moderators asked additional questions throughout to clarify and further explore
participants’ views. These questions sought to encourage participants to describe specific
behaviours, rather than traits or characteristic adjectives. Examples of such prompts
included “what does that look like to you?” and “what do you mean by [statement]?”

2.2. Data Coding and Analysis

Focus group interviews were audio recorded, with the formal consent of all partic-
ipants. Transcription and coding were conducted using NVivo (Version 12, 2018). The
answers to the three questions were analysed together. The transcriptions were coded,
and the coding rubric was refined iteratively using grounded theory analysis [21]. Firstly,
transcripts were open coded using labels drawn from participants’ descriptions. Following
this, axial coding was used to draw connections between these nodes and group them
into categories drawn from participants’ explanations of the behaviours. Finally, these
categories were selectively coded to arrive at the overall themes of the responses.

2.3. Ethics Statement

Approval to conduct this research was granted by the University of New England
Human Research Ethics Committee (HE21–255).

3. Focus Group Results

Overall, participants described successful BDDs as those which were willing and ca-
pable of performing the role. Dogs’ willingness was reflected in their perceived motivation
and independence, which were qualities mentioned most frequently in discussions. Mean-
while, their capability was reported to depend upon their emotional stability, cognitive
ability, and physical suitability.

3.1. Motivation

Dogs’ willingness to work was the theme most frequently discussed by participants.
This was generally described as “drive”, a term commonly used in industry that refers
to different aspects of canine motivation. In the context of detection work, participants
referred to reward drive (food, play/prey, toy/dummy drives) and hunt drive.

In every group, participants described a dog with high drive as most suited for
detection work. They were asked to expand upon this in each instance, and the resulting
behavioural descriptors were used in the analysis. Reward drives were described as dogs’
motivation or desire to access a primary reinforcer. Hunt drive tended to refer to a more
complex set of behaviours that, taken as a whole, indicated a dog with a strong intrinsic
desire to search using odour. Figure 1 presents participants’ descriptions of these traits in
terms of the dogs’ primary motivators, their conditioned motivation to search for target
odours, and the behavioural indicators of high motivation in a deployment context. These
are discussed in the following sections.

295



Animals 2023, 13, 504

 

Figure 1. Characteristics and descriptors associated with work motivation among biosecurity detector
dogs, as described by focus group participants.

3.1.1. Reward Motivation

Most participants (18/25) said that BDDs need to have a strong desire for a given
reward. All eight groups raised this and no participants disagreed. Indeed, some described
this level of desire as an “obsession”. The behavioural indicators of this attribute were
described as a consistent eagerness to eat (for food rewards) or to grab or chase an item (for
play rewards).

“The higher the drive for those foods or play reward, I think the more successful you’ll be
with your training because if the dog values the reward, then they’re more likely to put
the effort into the actual task that we’re asking them to do, especially when we’re doing
large volume screening with quite a low target rate.”

(Speaker 11)

Participants indicated that this motivation should persist over time and/or multiple
reinforcing events.

“A dog that doesn’t reach satiation levels, so a dog that will constantly want more rewards
. . . it constantly wants more food, more play, whatever the reward is. Otherwise they get
to that level where they’re content and have no interest in continuing to work.”

(Speaker 12)

A dog’s desire for rewards was considered an important factor for success as a scent
detection dog. It was proposed that this motivation can be increased through training if
required, but it was preferable that the dog naturally had a strong motivation for a reward.
At the time the interviews were conducted, a desire for both food and dummy play rewards
were perceived to be important for dogs to be effectively deployed in different locations
where different types of rewards were used.
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3.1.2. Desire to Sniff

Dogs’ innate desire to seek and investigate odours was discussed in five of the eight
groups, by 11 of the 25 participants. These participants described this as an underlying
trait for a strong hunt drive or motivation to search. Several participants described dogs
with this quality as curious or inquisitive, and most suggested that this is reflected in their
tendency to explore their environment, especially through olfaction.

“They’re nose to the ground straight away, they’re looking for something . . . actively
engaging with things in their environment . . . . and investigating smells... So, for me,
that’s what the hunt drive looks like initially.”

(Speaker 23)

3.1.3. Search Motivation

Finally, most participants in all eight groups (18/25), with no disagreement, stated
that the dogs’ desire to search for their trained target odours was one of the most important
qualities for success. They explained that this quality is underpinned by the dogs’ desire
for a reward and their innate desire to sniff, resulting in the working task being highly
reinforcing for the dogs.

“We don’t want to make them work. We want them to love doing it. So, you want it to be
just in their nature—they love it. Work should be the funnest [sic] thing ever.”

(Speaker 8)

“Hunting and finding what they’re after is almost like its own reward and they’re keen to
get back into it.”

(Speaker 11)

The observed behaviours of dogs with this quality were described in several ways, as
outlined in Figure 1.

According to participant descriptions, one behavioural indicator of dogs’ motivation to
search is their arousal level, as reflected in a dog that shows excited or energetic behaviours.

“They’re showing that intensity.”

(Speaker 10)

“A high drive dog that really wants to get out there, work at a fast pace . . . go in, work
hard, work fast”

(Speaker 17)

“A dog that has good energy and responds well to the handlers’ energy as well, you know,
eager to come out.”

(Speaker 22)

However, importantly, participants clarified that over-arousal was not desirable, and could
lead to tiring out quickly or an inability to focus, sometimes resulting in missed targets.

“When we talk about dogs that are highly motivated, often that gets confused with highly
aroused . . . [but] dogs with high levels of arousal [are] generally pretty poor searchers.
The search suffers as a result; it’s not methodical, it’s not planned, it’s not detailed and
. . . it’s not sustainable over an extended period of time. So those dogs, regardless of how
fit they are, generally have much shorter effective deployment times than a dog that has a
lower state of arousal with a similar level of motivation.”

(Speaker 24)

Dogs with a strong desire to search were also described as being focused and purpose-
ful in their searching behaviour. This may manifest in their searching with more effort.

“Coming out with a purpose to work . . . [they] work with intent”

(Speaker 17)
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“[Dogs with low motivation] go through the motions, but it takes a lot of energy and
work from the handlers to keep them on track and to keep them actively smelling . . . they
might be walking where you need them to [but] they’re not actively doing their job”

(Speaker 5)

It was also stated that this motivation should be persistent. If dogs are highly moti-
vated, they should persist even when the search is difficult and should maintain motivation
despite long durations, changing search conditions, or varying reinforcement schedules.

“[The] natural willingness to engage and hunt for it and maintain that hunt for a period
of time rather than disengaging and losing interest.”

(Speaker 22)

Thoroughness in their search was also proposed to characterise dogs that are highly
motivated to find a target.

“There’s quite often an emphasis on speed with the detection dogs, but I think that there is
a lot of value in those dogs that are really methodical in the way that they search, whether
it be luggage or parcels on a mail belt. I find that impressive when you see a dog that
basically doesn’t want to let anything go unsniffed [sic].”

(Speaker 11)

Overall, if dogs are highly motivated and are otherwise behaviourally, cognitively,
and physically capable of the work, they would be expected to demonstrate arousal, focus,
persistence, and thoroughness while searching.

3.2. Emotional Stability

BDDs in this agency are exposed to many potential stressors throughout their working
life. Such stressors include busy and noisy work environments, frequent crating and
transport, change of handlers, and kennel environments shared with other dogs. To be
capable of working in these conditions, participants said that dogs should be free from
excessive nervousness or anxiety while working and off duty (see Figure 2). Poor emotional
stability and inability to cope with the stressors of the working role were identified as the
most common causes of early retirement for the agency’s scent detection dogs.

Figure 2. Emotional stability traits and descriptors in biosecurity detector dogs as described by focus
group participants.
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3.2.1. On Duty

Appropriate arousal, in terms of excitement and stress responses, was discussed in all
eight groups. Arousal can be an indicator of a dog’s willingness to work and dogs typically
tend to be selected on the basis of showing high arousal behaviours, such as excitement and
energy, in a search context. However, several participants also posited that over-arousal
could contribute to chronic and acute stress responses, inappropriate reactivity to stimuli,
slow recovery, and poor-quality searching.

According to participant responses, some dogs are less capable of coping with the
stressors inherent in their working role. These dogs were often described as anxious or
“high-strung”. Participants commented that arousal behaviours stemming from anxiety,
such as panting, tail-wagging, and restlessness, could be misinterpreted as excitement
or drive.

“I think for some of our nervous dogs that that’s been confused as being drive. So, they
might look drivey [sic], but actually they’re nervous and they’re anxious.”

(Speaker 16)

It was expressed in discussions that this anxiety and reactivity tended to detract from
dogs’ detection performance.

“You only get 50 percent as opposed to 95 percent of what the dog is capable of . . . A lot
of dogs will look like they’re actually going through the motions . . . but they’re really
not engaged in the whole game and 100 percent committed to what they’re doing because
their mind is half full about stuff that’s happening around them.”

(Speaker 1)

Similarly, dogs that work in a high state of arousal with little behavioural regulation
may tend towards undesirable reactivity behaviours, including fixating on or barking at
stimuli such as people or other dogs. This form of distractibility was identified as an issue
for some dogs.

“We have had one or two dogs that I can recall that once they even see another dog
walking even 50 meters away, they become fixated on that and that detracts from the
focus of their work.”

(Speaker 20)

In terms of social suitability, dogs are expected to behave neutrally towards strangers
and other dogs while being relaxed and happy to be approached and handled. Participants
agreed that, when working, dogs should not show emotional responses such as fearfulness,
aggression, or over-excitability.

“[They have been] socialised with people. Not that they’re wanting to run up and say
hello, but that they understand that [for example] kids are there and they don’t mind.
They’re not showing any aggression or fearfulness around different types of people.”

(Speaker 12)

Similarly, participants expressed that dogs should not be fearful or stressed in response
to environmental stimuli but instead should be able to confidently perform their working
task regardless of the environmental conditions or obstacles.

“[Successful dogs are] able to work through pressure, they’re not sensitive to changes in
the environment. They’re observant and acknowledge changes instead of being fearful of
things that change and a different environment.”

(Speaker 1)

The term “resilience” was mentioned in six of eight groups, with reference to being
impervious to environmental stressors, sub-optimal handling, or changes in routine. This
trait also embraced the dogs’ ability to recover or cope with potentially stressful events and
reflects an overarching quality of emotional regulation.
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3.2.2. Off Duty

Participants agreed that it was important that dogs show appropriate emotional
stability when off-duty, particularly in being able to rest and adapt to changes in routine.
In the course of deployment, dogs are regularly crated to rest in between tasks and are
transported to different areas throughout the day. Some can “switch off” and rest during
these times, whereas other dogs show significant stress behaviours such as panting when
confined.

“[A retired dog] was extremely anxious in the vehicle . . . and actually got so bad that she
would then not be able to be used for deployment because she was panting too much.”

(Speaker 13)

Similarly, participants discussed chronic anxious behaviours at kennels. This not only
represents a risk to the dog’s welfare but may also detract from their working performance.

“Because they spend so much time at kennels, we have to have dogs that are able to have
an off switch and able to turn off, chill out. We don’t want dogs that are here for the time
that they’re not working to be anxious, pacing, barking, fence fighting [and showing]
aggression to other dogs.”

(Speaker 9)

Overall, dogs with poor emotional stability would be expected to show poor perfor-
mance and be predisposed to negative welfare outcomes in the long term.

3.3. Independence

Dogs’ independence and self-assuredness in their working role were discussed in
seven of the eight groups and were identified as important for success in a detection role.
Participants expressed that successful scent detection dogs tend to be only moderately
obedient. An appropriate balance between obedience and independence allows a dog to
respond to the handler, while being primarily interested in interacting with the environment
rather than with people.

“Dogs that ended up being good dogs, dogs with drive, those dogs are hard to get
back. Dogs that aren’t that interested in a handler . . . they’re more engaged with the
environment.”

(Speaker 23)

Ideally, while working, preferred dogs were said to be minimally aware of the han-
dler. Instead, the dogs are expected to make independent decisions about following or
responding to an odour. Dogs lacking this quality were described as handler-dependent.

“[It is] an issue if they become handler dependent and they’re just looking at the handler
for the cues to find the target rather than actually just finding it themselves.”

(Speaker 11)

In the agency, dogs are handled by several different handlers and, once fully trained,
are expected to work with any handler. As such, they should work consistently regardless
of the handler. This was described as being a particular challenge for some dogs.

“They’re so dependent on my input and me being there and developing that bond is so
much more important to them before they were willing to work.”

(Speaker 7)

The extent to which dogs will search independently is likely impacted by their level of
motivation. However, discussions revealed that even a highly motivated dog should also
have a high level of self-assuredness and confidence to search independently. According to
examples, dogs lacking this quality could become overly sensitive to handlers’ behaviour
while searching, thereby detracting from their detection performance.
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3.4. Cognitive Ability

Participants in half of the groups also mentioned characteristics related to dogs’ intelli-
gence or cognitive aptitude. Some suggested that the dogs should be “trainable”. Although
this depends at least partly on the dogs’ motivation to learn, participants expressed that
some dogs appeared to be less capable of learning new tasks, despite their apparent moti-
vation. Furthermore, one participant identified that some dogs were better than others at
generalising between odours, which is an important part of the training process.

Additionally, four participants reported a preference for dogs that were good at
problem solving, and notably at attempting new behaviours when trying to access a reward
or reach a target odour. On the other hand, at least one handler mentioned that more
intelligent dogs tended to seek potential shortcuts, such as handler cues in the training
environment or environmental cues. That said, a trainer identified that this apparent
reliance on handler cues could be overcome with training.

“[A trainable dog] looks like a dog that’s willing to learn and is able to problem solve.
There [are] some dogs that you can teach the basics to, and they’re really good at "sitting"
but . . . have difficulty . . . working more independently and problem-solving different
situations.”

(Speaker 2)

This theme was not frequently identified in discussions with handlers but was dis-
cussed in the trainer and technical supervisor groups.

3.5. Physical Capability

Finally, many of the participants mentioned or agreed (in six of eight groups) with the
requirement for dogs to be physically capable of performing the role. This included their
health and physical wellness, good physical condition and fitness, a structural conformation
appropriate for efficient and uninhibited movement, and a physical size and type conducive
to navigating obstacles.

This tended to be mentioned as a basic requirement that should be considered at the
time of breeding and initial assessment. The discussions focused on behavioural attributes
as the most important characteristics determining success among dogs that were physically
suited for the task.

4. Survey Materials and Methods

4.1. Survey Development

Subsequent to the mini focus group interviews described above, a survey was created
to collect information about the characteristics and performance of Australia’s current
operational BDDs. The survey had three components: (1) a validated canine personality
questionnaire, (2) a questionnaire of working traits extracted from focus group discussions,
and (3) ratings of working performance.

4.1.1. Component One: Monash Canine Personality Questionnaire—Revised

The first section of the survey was a previously validated measure of dog personal-
ity/behavioural traits, the Monash Canine Personality Questionnaire—Revised (MCPQ-R)
[22,23]. It comprises a list of descriptive words (Table 1) with a 6-point Likert response scale
from “Really does not describe [Dog Name]” to “Really describes [Dog Name]”.

4.1.2. Component Two: Work Behaviour Questionnaire

The themes and constructs extracted from the focus group sessions were used to formulate
questionnaire items about work-related traits that were expected to be important. Only the
behaviours that all handlers could reasonably have been expected to witness were included,
whereas questions about dogs’ kennel behaviours, training, and cognitive abilities were excluded.
A selection of participants’ statements and examples that represented the prevalent themes
were phrased as possible questionnaire statements. Based on clarity and anticipated ease of
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responding, statements were chosen by consensus among the experimenters and a DAWE
representative. The statements were separated into overarching themes as determined in focus
groups, and were then separated into the coded categories that were expected to be distinct,
and condensed with a maximum of three statements from each category (presented in Table 2).
These categories were then refined based on the outcomes of internal consistency testing using
Cronbach’s alpha (Table 2).

Table 1. Descriptive words used in the MCPQ-R and the label of their underlying dimension. Scores
for the items under each label were averaged to produce an overall score.

Extraversion Motivation 1 Training Focus Amicability Neuroticism

Active Assertive Attentive Easy-going Fearful
Energetic Determined Biddable Friendly Nervous
Excitable Independent Intelligent Non-aggressive Submissive

Hyperactive Persevering Obedient Relaxed Timid
Lively Tenacious Reliable Sociable

Restless Trainable
1 Alternatively labelled as self-assurance.

For this component of the survey, participants were asked to rate their agreement with
each statement on a 7-point Likert scale from “Strongly disagree” to “Strongly agree”. The end
of this section included a text area for optional comments, asking, “Do you have any other
comments to add?” Responses to this were not analysed, but this question was included for
clarification or feedback opportunity.

Table 2. Statements included for each construct in the work behaviour questionnaire with the
overarching themes, coded categories, and subsequently refined categories. [R] indicates the items
that were reverse-scored.

Theme
Original
Category

Refined
Category

Statement
Internal

Consistency 1

Motivation

Reward
Motivation

Food
Motivation

[Dog Name] has a strong desire for food
rewards

0.845[Dog Name] will work really hard for a food
reward

[Dog Name] loses interest in a food reward
after a few repetitions [R]

Play
Motivation

[Dog Name] has a strong desire for play
rewards

0.852[Dog Name] will work really hard for a toy
reward

[Dog Name] loses interest in a toy reward after a
few repetitions [R]

Search
Motivation

Search
Motivation

[Dog Name] is always eager to start searching
0.731[Dog Name] will not start searching of their own

accord [R]

Desire to
sniff

[Dog Name] always tends to sniff and
investigate their surroundings -

Search
Arousal

Speed and
Intensity

[Dog Name] works at a fast pace

0.882
[Dog Name] looks highly stimulated while

searching

Calmness [Dog Name] appears calm while searching -

Focus

Engagement [Dog Name] sometimes goes through the
motions without actively searching [R] -

Distractibility [Dog Name] ignores distractions while
searching -

Persistence Persistence

[Dog Name] wants to keep searching, even when
the task is finished

0.814[Dog Name] sometimes gives up while
searching [R]

[Dog Name]’s search behaviour is consistent and
durable

Thoroughness Thoroughness

[Dog Name] is methodical in their search pattern

0.721
[Dog Name] searches areas superficially [R]

[Dog Name] searches items thoroughly
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Table 2. Cont.

Theme
Original
Category

Refined
Category

Statement
Internal

Consistency 1

Independence

Search
Indepen-

dence

Handler
Consistency

[Dog Name] would work reliably for any
handler -

Search inde-
pendence

[Dog Name] relies heavily on direction from their
handler [R]

0.863[Dog Name] often looks to their handler before
indicating on an item [R]

Emotional
Stability

Environmental
Confidence

Environmental
Confidence

[Dog Name] works well regardless of their
surroundings

0.802[Dog Name] is sensitive to change in their
environment [R]

[Dog Name] recovers quickly after a stressful
event

Off-duty
coping

Off-switch [Dog Name] can “switch off” when not
working -

Energy use [Dog Name] tires themselves out while off-duty
[R] -

Crate
behaviour [Dog Name] settles calmly in their crate -

1 Cronbach’s alpha.

4.1.3. Component Three: Handler-Rated Working Performance

The final section asked handlers to rate the dog’s detection performance on a sliding
scale of 1–10 with 0.1 decimal steps, with 1 representing poor and 10 representing excellent.
They were asked, based on their own perceptions drawn from working with the dog, to
rate the dog’s sensitivity (“How well you think they find all the targets that are present”),
specificity (“How well they avoid making false responses”), and their general detection
performance in the airport, mail centre, and overall. The end of this section included
another text area for optional comments.

4.2. Survey Distribution

The survey was distributed electronically, via Qualtrics software (Qualtrics, Provo,
UT), to all DAWE dog handlers. They were invited to report and rate the behaviours and
performance of the individual dog(s) that they handled. The response rate was high; 88%
of the currently operational dogs were reported on. A separate survey was completed for
each individual dog (n = 36). The dogs were Labrador retrievers, 17 male and 19 female,
aged 2–8 years (M = 67.8 months). Some handlers completed the survey for more than
one dog. Because all responses were anonymous, we were unable to identify when this
occurred and so made the decision to include all available data. Where there was more
than one survey response for an individual dog, the responses were averaged to produce
a single set of variables for that dog. This approach was taken to retain the maximum
amount of information for greater accuracy. Descriptive statistics were then calculated for
each new variable.

4.3. Data Analysis

Analyses were carried out using IBM SPSS Statistics Version 28.0.1.0 and RStudio
Version 22.02.2.485 [24]. To develop a framework that captures scent detection traits
relevant to BDDs, we first determined the underlying dimensions of working behaviours
from the working behaviour questionnaire (Aim 1). Following this, we sought to ascertain
the behavioural profile of currently operational BDDs (Aim 2). Finally, the utility of the
questionnaire for investigating work-related behaviours for BDDs was assessed by its
associations with the previously validated MCPQ-R (Aim 3) and whether dimensions of
working behaviours were associated with performance ratings (Aim 4).
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4.3.1. Aim 1: Determine Underlying Dimensions of Working Behaviours

The items from the work behaviour questionnaire were analysed using both a theory-
grounded method and data-driven method to investigate the underlying dimensions. First,
the framework derived from focus group coding was used as the basis for the construct
subscales. The internal consistencies of these constructs were calculated and, in cases
where Cronbach’s α could be improved or was unacceptably low (< 0.5), were refined
by separating items (Table 2). Items were averaged into a single score for each resulting
category, with items reverse-coded, as marked in Table 2. Following this, an exploratory
factor analysis (EFA) was conducted to determine whether the variance could be better
explained with fewer dimensions. Bartlett’s test of sphericity and KMO’s test of sampling
adequacy were used to determine the appropriateness of this method. An exploratory factor
analysis using unweighted least squares, determined to be the most appropriate method
for a small sample size, was conducted [25]. The number of factors was confirmed based
on examination of the scree plot, eigenvalues > 1, and their interpretability. Orthogonal
and oblique-rotated solution matrices were examined, and item loadings were found to
be generally consistent between methods. An oblique rotation, Promax, was chosen due
to the likelihood of correlations between factors. For each factor, a composite score was
calculated from the mean of the items that had their primary loading on that factor.

4.3.2. Aim 2: Determine General Behavioural Profile of Operational Dogs

Five personality variables were calculated from the MCPQ-R items as in Ley et al. [23]
(see Table 1). Cronbach’s alpha was computed for each of these construct subscales to de-
termine their reliability in this participant population. The novel work behaviour variables
revealed from the EFA were calculated and assessed in the same way.

Descriptive statistics were calculated and plotted for each personality and work be-
haviour variable.

4.3.3. Aim 3: Assess Expected Associations between Work Behaviour Questionnaire and
MCPQ-R

Associations that were theoretically expected between personality variables and work-
ing behaviour variables were tested as a measure of criterion validity of the work behaviour
questionnaire. Many of the variables did not have normal distributions, and therefore,
Spearman’s rank correlation coefficients were used to analyse associations between them.
The family-wise error rate was controlled for using Holm’s sequential procedure.

4.3.4. Aim 4: Identify Dimensions Associated with Detection Performance

The personality and work behaviour dimensions were tested for associations with
detection performance using the same method as in Aim 3. Additionally, groups were
determined from the dogs’ overall performance rating scores, allocated into three equal
groups of the lowest, middle, and highest ratings. These groups were used to illustrate
trends between performance and other dimensions.

4.4. Ethics Statement

The survey and methods were approved by the University of New England Human
Ethics Research Committee (approval number HE22–018).

5. Survey Results

5.1. Aim 1: Determine Underlying Dimensions of Working Behaviours

Five of the initial theory-based constructs in the work behaviour questionnaire had
acceptable (>0.7) or good (>0.8) internal consistencies. These were food motivation, play
motivation, persistence, thoroughness, and environmental confidence. Others were refined
into separate constructs, and are presented in Table 2. This process yielded 16 constructs
in total.
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A Bartlett’s test of sphericity was significant for the work behaviour items (Chi-square
= 945.98, df = 406, p < 0.001). A Kaiser–Meyer–Olkin measure of sampling adequacy was
poor, at 0.592, likely owing to the small population size, and suggesting that results from
the exploratory factor analysis (EFA) should be tentatively regarded. The EFA yielded
seven factors (Table 3), accounting for 73% of the variance (Table 4).

Table 3. Factor loadings for each work behaviour questionnaire item. Loadings of <0.4 are not
reported in this table.

Item 1 2 3 4 5 6 7

has a strong desire for food rewards 0.852

will work really hard for a food reward 0.857

loses interest in a food reward after a few
repetitions −0.772

has a strong desire for play rewards 0.763

will work really hard for a toy reward 0.838

loses interest in a toy reward after a few
repetitions −0.912

is always eager to start searching 0.566

will not start searching of their own accord −0.756

always tends to sniff and investigate their
surroundings 0.401

works at a fast pace 1.015

appears calm while searching 0.714

looks highly stimulated while searching 0.973

sometimes goes through the motions without
actively searching −0.767

ignores distractions while searching 0.933

wants to keep searching, even when the task is
finished 0.470

sometimes gives up while searching −0.561

search behaviour is consistent and durable

is methodical in their search pattern 0.467

searches areas superficially −0.871

searches items thoroughly 0.947

would work reliably for any handler 0.652

relies heavily on direction from their handler 0.689

often looks to their handler before indicating on
an item 0.923

works well regardless of their surroundings 0.682

is sensitive to change in their environment −0.673

recovers quickly after a stressful event 0.576

can "switch off" when not working 0.540

tires themselves out while off-duty −0.505

settles calmly in their crate 0.618

Table 4. Factor labels and internal consistencies of items with the highest loading onto factor.

Factor Factor Label No. of Items
% Variance
Explained

Cronbach’s Alpha

1 Search Motivation 8 27.67 0.866

2 Emotional Stability 8 11.59 0.823

3 Search Arousal 3 9.78 0.819

4 Food Motivation 3 8.81 0.845

5 Play Motivation 3 6.14 0.852

6 Search Independence 2 1.08 0.863

7 Focus 1 4.47 -
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The dimensions yielded from factor analysis were meaningful, consistent with the
original theoretical framework, had high internal consistencies, and were able to describe
variation with fewer variables than the original constructs. As such, these factors were
scored as new variables using an average composite score and used for the following
analyses. Items loaded to factor six were reverse-scored and the factor labelled “search
independence” for consistency and clarity.

5.2. Aim 2: Determine General Behavioural Profile of Operational Dogs

The descriptive statistics of each survey section are provided here as a baseline of
the overall profile of the performance, behaviours, and personalities of this cohort of
operational dogs.

5.2.1. Performance Ratings

Overall, dogs were rated highly (M ≥ 7.5) for sensitivity, performance in the airport
and mail centre, and their performance overall (Figure 3).

Figure 3. Working performance scores, where 0 indicates poor and 10 indicates excellent. The circles
indicate the mean and lines indicate the standard deviation. Each point is an individual dog’s score.
“Sensitivity” is the label for the item, “How well you think they find every target that is present?”
“Specificity” is the label for the item, “How well they avoid making false responses?” “Airport”
and “Mail Center” are the labels for items asking how well dogs perform at each of these locations.
“Overall” is the label for the item asking for a rating of the dog’s overall performance.
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5.2.2. Work Behaviours

Handlers tended to agree that the dogs exhibited behaviours related to search mo-
tivation, emotional stability, search arousal, food motivation, play motivation, search
independence, and focus, with mean ratings of >4 on these variables (Figure 4).

 

Figure 4. Scores of work behaviour dimensions for each group of performance rating. The circles
indicate the mean and lines indicate the standard deviation. Each point is an individual dog’s
score. For illustrative purposes, performance ratings groups were determined from the dogs’ overall
performance rating scores allocated into three equal groups of the lowest, middle, and highest ratings.
Descriptive statistics are presented below each factor label.

5.2.3. MCPQ-R

Most of the MCPQ-R subscales had satisfactory internal consistencies. The calculated
Cronbach alphas were moderate to high: 0.87 for extraversion, 0.78 for amicability, 0.81 for
motivation, and 0.69 for neuroticism. However, the items contributing to training focus
yielded poor internal consistency in this sample, with an alpha of 0.48. As such, results
related to this variable should be considered with caution. The scores for each of these
subscales are presented in Figure 5.

5.3. Aim 3: Assess Expected Associations between Work Behaviour Questionnaire and MCPQ-R

To assess the criterion validity of the work behaviour questionnaire, hypothesis testing
was carried out to determine whether associations existed between this questionnaire and
personality traits measured with the MCPQ-R. Reported here are tests of the expected
associations based on theoretical relatedness. Most of the expected correlations were
significant, and of those that were, all were in the expected direction (Table 5). All other
correlation values can be found in Table S1.
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Figure 5. Scores of MCPQ-R personality factors for each group of performance rating. The circles
indicate the mean and lines indicate the standard deviation. Each point is an individual dog’s
score. For illustrative purposes, performance ratings groups were determined from the dogs’ overall
performance rating scores allocated into three equal groups of the lowest, middle, and highest ratings.

Table 5. Expected correlations between work behaviour factors and personality factors with calculated
correlations and significance with Holm–Bonferroni correction. The Holm alpha is the alpha needed
for significance to correct for family-wise error rates.

Correlation Spearman’s rho p-Value Holm Alpha

Search motivation with
Motivation

(Self-assuredness) 0.526 * < 0.001 * 0.007

Emotional stability with
Neuroticism −0.617 * < 0.001 * 0.008
Amicability 0.537 * < 0.001 * 0.01

Search arousal with
Extraversion 0.444 * 0.007 * 0.025
Motivation 0.695 * <0.001 * 0.013

Play motivation with
Extraversion 0.111 0.519 0.05

Search independence
with

Motivation
(Self-assuredness) 0.549 * <0.001 * 0.017

* denotes significance following Holm–Bonferroni correction.
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5.4. Aim 4: Identify Dimensions Associated with Detection Performance
5.4.1. Personality

Trait motivation, alternatively labelled self-assurance in the original study [22], was
associated with detection performance outcomes (Table 6). Training focus, despite hav-
ing low internal consistency in the current population, was also associated with overall
detection performance.

Table 6. Correlations between overall working performance score and work behaviour factors with
calculated correlations and significance with Holm–Bonferroni correction.

Factor Spearman’s rho p-Value Holm Alpha

Extraversion 0.204 0.239 0.017

Motivation 0.473 * 0.004 * 0.0125

Training Focus 0.528 * 0.001 * 0.01

Amicability 0.125 0.475 0.025

Neuroticism −0.053 0.762 0.05
* denotes significance following Holm–Bonferroni correction.

5.4.2. Work Behaviour

Only two of the work behaviour factors, search motivation and search arousal, were
associated with ratings of overall performance (Table 7).

Table 7. Correlations between overall working performance score and work behaviour factors with
calculated correlations and significance after Holm–Bonferroni correction.

Factor Spearman’s rho p-Value Holm Alpha

Search motivation 0.458 * 0.006 0.008

Emotional stability 0.218 0.209 0.025

Search arousal 0.491 * 0.003 0.007

Food motivation 0.317 0.064 0.01

Play motivation 0.230 0.184 0.0167

Search independence 0.256 0.138 0.0125

Focus 0.173 0.319 0.05
* denotes significance following Holm–Bonferroni correction.

6. Discussion

The current study achieved its aim of identifying traits that are considered important
for Australia’s biosecurity detector dogs (BDDs) and evaluating how these traits are ex-
pressed in the current population of operational dogs. First, a collection of traits that are
relevant to the performance and welfare of BDDs was determined from focus group inter-
views. This process sought a more nuanced understanding of specific working behaviours
and their meaning in the context of this agency.

Subsequently, a questionnaire, designed to quantitatively assess working traits rele-
vant for dogs in this agency, revealed several underlying dimensions of work behaviours.
These dimensions were labelled search motivation, emotional stability, search arousal,
food motivation, play motivation, search independence, and focus. Using these labels, we
investigated the trait expressions of currently operational scent detection dogs to provide a
reference for the typical behaviours of BDDs.

This methodical approach to consulting with key stakeholders will inform an ongoing
project. It bolsters content validity for a new selection testing procedure and a metric by
which to collect information about their day-to-day working behaviour and performance.
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6.1. Work Behaviour Framework

A series of behaviours and descriptions were categorised into a smaller number
of variables, reflecting the dimensions that underlie these work-related behaviours [26].
Initially, interview transcripts were coded and behaviours were categorised into ostensible
constructs. Subsequently, a data-driven analysis of questionnaire results revealed factors
that largely aligned with the original constructs but were more parsimonious, grouping the
behaviours into broader but meaningful dimensions. A framework using these dimension
labels was adopted for analyses and ongoing research within this population of dogs.

The dimension of “search motivation” incorporated the largest number of question-
naire items. The items contributing to this dimension described the dogs’ eagerness,
engagement, and thoroughness while searching for a target. Meanwhile, a separate factor
also emerged, labelled ‘search arousal’, which described dogs’ energy and pace while
working. According to focus group findings, search arousal may relate to one aspect of
search motivation but may not necessarily reflect search effort. On the other hand, the
behaviours clustered in the dimension of search motivation suggest effort and engagement
in the task of searching. Both search motivation and search arousal reflect key descriptions
of working behaviour that many focus group participants and industry professionals tend
to describe as “drive” or “hunt drive” [2,7,11,27].

Behaviours indicative of “emotional stability” accounted for approximately 12% of the
variation among dogs in the current population. They related to the dogs’ environmental
sensitivity, stress coping, and “off-switch” behaviours. In addition to the questionnaire
items intended to measure this construct, two other items, one rating dogs’ perceived
calmness while searching and the other rating their ability to work with any handler, also
loaded onto this factor. Connections to this dimension are logical in that calm search
behaviour suggests low apparent stress, whereas especially sensitive or reactive dogs may
require particular handling or the support of a known handler. Emotional stability, or
aspects of it, have been investigated in other canine scent-detection research, and behaviours
relating to this dimension have been considered an important indicator of dogs’ overall
success in the working environment [2,11,14].

Dogs’ desire for primary reinforcers was reflected by two factors, labelled “food moti-
vation” and “play motivation”. These constructs may underpin dogs’ initial trainability [8]
and the strength of their conditioned motivation to search.

“Search independence” emerged as a separate factor and reflected dogs’ tendency not
to rely on handler input while working. According to focus group interviews, this working
trait likely relates to a dog’s self-assurance and confidence to make decisions. This may
relate to trait “boldness”, which has been investigated in previous working dog research
and has been found to positively predict performance [28]. However, it is also possible
that search independence behaviours are influenced by the dog’s training and experience
in the role.

Finally, one item—“ignores distractions while searching”—loaded separately to other
items. This may be because dogs’ distractibility is moderated by more than one underlying
dimension, such as motivation and emotional stability, or it may be a separate dimension
that no other items measured. The inclusion of this dimension requires further considera-
tion in a future iteration of the questionnaire, as it would require more relevant items for it
to be a reliable measure of this trait.

6.2. Traits of Operational Dogs

All of the individuals in this study are operational dogs that have completed training,
and so all are considered examples of successful scent detection dogs. Indeed, when
rated for overall detection performance, their mean score was above 7.5 on a scale of 10.
Accordingly, we expected that trends in this population as a whole would be useful to
inform our understanding of the characteristics generally required to perform the role.

Additionally, although this narrow range of variability limits our ability to detect
all associations between performance and individual traits, there was some meaningful
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variation in performance ratings among the dogs. As such, the observed associations and
trends between behavioural characteristics and working performance were also explored.
This process sought to investigate the behaviours that may predict performance potential
and work towards identifying and selecting the highest performing dogs.

6.2.1. Work Behaviour Traits

Overall, the average ratings of operational dogs for work-related behavioural traits
were predominantly as expected (Figure 4). This cohort of dogs was rated highly for “search
motivation”, “emotional stability”, and “food motivation”, with mean scores between
4.9 and 5.9 on a scale of 7, and little variation, with standard deviations below 1. This
suggests that these are key traits that operational BDDs consistently demonstrate. On
the other hand, more inter-individual variation was observed for “search arousal”, “play
motivation”, “search independence”, and “focus”, with standard deviations between
1.2 and 1.6. This may suggest that these traits are not essential indicators of a dog’s
ability to complete training and become operational, although they may still contribute to
performance outcomes. Comparing successful working dogs against unsuccessful dogs will
be helpful in future to determine to what extent variability in specific traits can be tolerated.

Search motivation and search arousal were both significantly positively associated with
ratings of overall detection performance. It was expected that more effort and eagerness
while searching would translate to better performance outcomes. Similarly, it is feasible
that search arousal, which, to some extent, can reflect a dog’s enthusiasm to perform the
task, would predict detection performance. However, according to interview discussions,
it is likely that this relationship is not always linear and may instead have an inverted
U-shape trend. While some degree of search arousal is desirable, excessive arousal could
interfere with the dogs’ ability to search effectively, due to its effect on cognitive and
attentional factors [6,8,29]. In this population of successful operational dogs, search arousal
likely manifests at an appropriate and adaptive level, and therefore, inappropriately high
levels of arousal may not be present in this sample. Overall, our findings suggest that
search motivation and arousal contribute positively to perceived detection performance
in an operational context. It is possible that other work-related traits may contribute to
performance outcomes, but there was insufficient variability within this relatively small
population to observe a statistical association.

Emotional stability was frequently mentioned in focus group interviews but did not
appear to predict detection outcomes in this population. It was hypothesised that dogs low
in emotional stability would perform more poorly in a detection role than dogs high in
emotional stability. Stress responses, such as fear and inability to rest, have been found to
affect cognitive processes [6,30] which are believed to contribute to detection ability [10]. It
is possible that the current population did not include any dogs with emotional stability
so low as to compromise their performance. In the focal agency, dogs are required to
work in public and potentially stressful locations, be kennelled at central facilities, and be
handled by different handlers, all of which may require above-average resilience [6,31].
Therefore, there was likely a minimum threshold of emotional stability to be included in
this sample, and this sampling bias may have obscured an association. Although in this
specific population we did not observe an association between emotional stability and
performance ratings, this dimension should not be discounted due to its likely impact on
dogs’ welfare, safety, and ease of handling.

6.2.2. Personality

Operational dogs tended to be rated highly in amicability, extraversion, and motivation
(alternatively labelled as self-assuredness) [22], whereas they were rated fairly low in
neuroticism, as measured by the MCPQ-R (Figure 5). Trait motivation (or self-assuredness)
was positively associated with performance ratings. This aligns with the perspectives of
focus group participants of the descriptions of dogs suited for this role, particularly that
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they are non-aggressive, energetic, confident, and have high emotional stability, all of which
are theoretically related to the above personality traits.

Although dogs had high scores for training focus and this trait was associated with
performance outcomes, this construct had low internal consistency in this population, and
so may not have offered an accurate representation of the construct. This is possibly due to
interpretations of the adjectives (e.g., intelligent, obedient, reliable) by professional partici-
pants that diverge from common expectations. This highlights one of the key difficulties of
identifying and measuring traits using subjective measures and reinforces the importance
of considering different populations’ understandings of adjectives depending on context
when using such measures.

6.3. Work Behaviour Questionnaire Utility

Survey data can have the advantage of providing information based on an extended
period of observation that is not always accessible or feasible to collect using objective
measures [26]. This information can therefore offer a more granular measure of ongoing
detection performance and variation than can be gleaned from measures such as pass-fail
training outcomes, artificial detection tasks, or overall detection statistics. These objective
measures are certainly an important component in validating new testing procedures;
however, they can be limited in their information and in some cases can be misleading. For
example, artificial tasks rarely present all of the same challenges as faced in deployment,
and operational detection statistics can be impacted by differences in opportunity to
make detections. As such, survey data can be a useful additional tool for the validation
of behavioural tests, particularly to develop in-house assessment methods suited for a
particular application or context.

We therefore assessed the utility of this work behaviour questionnaire to measure
accurately the working traits in scent detection dogs and to warrant its ongoing use in
this context. The face validity of the work behaviour questionnaire was supported by
its reliance upon statements used by various focus group participants to describe each
construct. We further assessed the validity of this questionnaire by its associations with
other measures.

The majority (6/7) of hypothesised correlations between work behaviour factors and
personality factors were significant and in the expected direction (Table 5). For example,
emotional stability in the workplace was related to trait neuroticism and amicability, as
described by the MCPQ-R. Trait motivation (alternatively labelled as self-assurance) was
positively associated with search motivation, search arousal, and search independence.
Extraversion, which in the MCPQ-R suggests high energy, predicted search arousal, al-
though not play motivation. Overall, these associations provide some evidence that the
questionnaire items reflected the intended domains.

A key aim of the work behaviour questionnaire was to probe dogs’ detection be-
haviours and performance on a granular level. As intended, the questionnaire appeared
to glean information about specific dimensions of work behaviour that are relevant to
performance. The survey revealed two domains positively associated with performance
ratings in this population of dogs which align with two different descriptions of “drive”
cited in focus group discussions. “Drive” was the most commonly cited trait of successful
scent detection dogs in the focus group discussions, and the questionnaire findings support
the importance of this over-arching trait.

A recognised limitation of the current study design is that detection performance could
not be measured objectively in such a way that reliably reflected BDD general performance.
As such, we relied on subjective perceptions of performance, which may not be entirely
accurate or may capture only one part of the picture. However, handlers in this agency
handle a variety of different dogs and so likely would be well-versed in assessing dog
behaviour. Furthermore, they do not own the dogs they handle and do not carry out the
initial training for the dogs, which removes much of the motivation to purposefully under-
or over-estimate the dogs’ performance. Nevertheless, since unconscious biases can persist
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in any subjective measure, future comparisons with an objective measure of performance
and work behaviour may provide a valuable indication of convergent validity.

Furthermore, the work behaviour questionnaire did not collect information about
other aspects that were identified as important during focus group discussions, including
their kennel behaviour, training, cognition, and physical capability. For future selection
processes, these aspects will be considered and measured using other methods.

6.4. Future Directions

These findings will inform the development of an in-house selection testing procedure
that addresses the needs of this detection role while also considering the current scientific
knowledge base. This first step sought to consult with stakeholders about their experiences
with BDDs, and thus is limited to a group of detection dogs that are performing the
role successfully with a generally high standard of performance. As such, only general
associations with performance were investigated in this instance. The findings warrant
further scrutinization and predictive modelling applied to a larger group of candidate dogs
with greater variation in their working suitability. This will be achieved by administering to
a subsequent cohort of candidate dogs a behaviour testing procedure designed to measure
relevant traits, and then comparing those behaviours to training outcomes and survey
ratings of working behaviour for those dogs which become operational.

7. Conclusions

Our findings suggest that this methodology can identify and assess the important
characteristics of a specific working dog population and role. As each working dog role is
different, it is logical that different trait frameworks and behavioural examples will apply
depending on the context. Consultations with stakeholders and assessment of experienced
dogs in a particular role are valuable contributions to the design and advancement of
behavioural testing and selection procedures.

This research revealed a collection of work-related attributes in a population of scent
detection dogs used for biosecurity. These were food motivation, play motivation, search
motivation, search arousal, emotional stability, search independence, and search focus. In
particular, search motivation and search arousal were positively associated with detection
performance ratings. These domains mirror two different examples of “drive”, as described
by industry professionals in the focus group interviews. Emotional stability was another
broad dimension that encompassed many important behavioural traits. Although this
construct was not directly associated with detection performance, focus group discussions
strongly emphasised its importance for positive welfare and handling of the dogs. Overall,
there was concordance between the qualitative and quantitative methods to describe the
important domains of working detector dog behaviour.

In addition, the current questionnaire, developed to assess these work behaviour
factors among detector dogs, had preliminary validity, as evidenced by correlations with
validated measures of personality and associations with detection performance ratings. As
such, it may be a useful tool to assess the predictive validity of other indirect measures, such
as standardised behavioural testing. The ultimate aim of this will be to predict the future
working behaviours and performance of unfamiliar candidate dogs based on a behavioural
measure taken at a single time point.

Measuring and understanding the individual characteristics of dogs and the associa-
tion of these traits with working behaviours will pave the way to advance the selection,
training, and handling of scent detection dogs. Improvements in these processes could
reduce the economic and time investments of purchasing and training dogs and enhance
detection performance in operational contexts. Furthermore, we could expect improved
welfare outcomes by selecting dogs that are capable and motivated to perform scent detec-
tion work, resulting in enriching experiences for both the dogs and their handlers.
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Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/ani13030504/s1. Table S1. A correlation table depicting Spearman’s
rho correlation coefficients and significance values between MCPQ-R variables and work behaviour
questionnaire variables. Highlighted are the expected correlations based on theoretical relatedness.
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Simple Summary: Due to the close affective and collaborative relationship between dogs and
humans, in several situations there is a need to maintain communication when it is not possible to do
it face to face. The objective of this review is to analyze the main aspects of current technologies that
support remote communication between dogs and humans. Fifteen articles were selected which were
conscientiously analyzed. The most widely used technologies to allow dogs to generate messages are
wearable devices equipped with sensors. The most used technologies for dogs to receive messages
are wearable devices equipped with vibrotactile actuators. Most of the proposals developed only
include one-way communication, and those that include bidirectional communication uses videochats.
All reported evaluations were pilot studies with positive feasibility results. The use of technology to
support remote human-dog interaction is generating a lot of anticipation and excitement. However,
there is still a long way to go in terms of technological developments, integration into the activities
and context of dogs, support for new modalities of dog interaction, adaptation of technology to the
canine traits and the determination of its efficacy.

Abstract: For thousands of years, dogs have coexisted with humans and have been adopted as
companion pets and working animals. The communication between humans and dogs has improved
their coexistence and socialization; however, due to the nature of their activities, dogs and humans
occasionally lose face-to-face contact. The purpose of this scoping review is to examine five essential
aspects of current technology designed to support intentional communication between humans and
dogs in scenarios where there is no face-to-face contact: (1) the technologies used, (2) the activity
supported, (3) the interaction modality, (4) the evaluation procedures, and the results obtained, and
(5) the main limitations. In addition, this article explores future directions for research and practice.
The PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension
for Scoping Reviews) guidelines were followed when conducting the review. Scopus (Elsevier),
Springer-Link, IEEE Xplorer, ACM Digital Library, and Science Direct were used as data sources to
retrieve information from January 2010 to March 2022. The titles and abstracts were individually
reviewed by the authors (L.R.-V., I.E.E.-C., and H.P.-E.), and the full articles were then examined
before a final inclusion determination. 15 (3%) out of the 571 records that were obtained met the
requirements for inclusion. The most used technologies for dogs are: (1) 71% of technologies focused
on generating messages are wearable devices equipped with sensors (bite, tug, or gesture), (2) 60% of
technologies focused on receiving messages are wearable devices equipped with vibrotactile actua-
tors, and (3) 100% of technologies focused on bidirectional communication are videochats. 67% of the
works are oriented to support search and assistance tasks. 80% of the works developed technology for
one-way communication. 53% of the technologies have a haptic dog interaction modality, that is, there
is an object that the dog must wear or manipulate in a certain way. All of the reported evaluations
were pilot studies with positive feasibility results. Remote human-dog interaction technology holds
significant promise and potential; however, more research is required to assess their usability and
efficacy and to incorporate new technological developments.
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1. Introduction

1.1. Background

Humans have the intuition that animals are intentional beings who know and feel
and can communicate their intentions, knowledge, and feelings among themselves and
humans [1]. Animals communicate through various modalities, such as visual, acoustic,
semiochemical, or gestural behaviors [2]; therefore, the study of human-animal commu-
nication expands what can be considered language beyond grammar, words, and human
language. In addition, a better understanding of how animals naturally communicate and
the structure of their messages will significantly help develop more effective technological
tools to assist human-animal communication. There are relevant precedents in the commu-
nication analysis between humans and different species of animals, for example, parrots [3],
dolphins [4], and apes [5].

For thousands of years, humans and domestic dogs, also known as Canis familiaris,
have formed close friendships and strong socialization bonds [6–8]. At the beginning of
the domestication process (over 15,000 years), dogs were associated with human groups,
and later the interaction between the two species intensified. Dogs began collaborating with
humans in various activities such as hunting, herding, guarding, and pulling sleds [9–11].
Given the long-standing relationship between both species, dogs developed social-cognitive
skills and abilities. Dogs can identify human social gestures and understand human
communicative signals, especially, social signs [12], and human vocalizations [13]. Given
those valuable capabilities, dogs were widely adopted as working animals to perform a
wide range of support and assistance tasks [14,15]. Furthermore, as companion animals,
dogs are able to positively affect psychologically and physiologically humans [16–18].

Humans and dogs occasionally lose face-to-face contact, for example, when a dog
searches for a person in rural areas or when rescue dogs pass through extraordinarily nar-
row or difficult-to-reach locations for humans. In the case of companion animals, humans
frequently leave their beloved dogs alone for long periods at home, which can lead to
separation anxiety [19]. Supporting remote communication and interaction through current
digital technologies opens up an exciting range of applications. These new technologies can
enhance dogs’ abilities to perform companion tasks, search and assist, and improve their
well-being [20]. However, the development of digital technology for animals poses many
challenges. It is essential to discover the best communication and interaction technology
that allows dogs to readily transmit messages to their owners or handlers, ideally with no
or minimal training required, and that delivers messages from the human to the dog in a
form that it can correctly understand.

Animal Computer Interaction (ACI) is a new branch of computer science that seeks to
understand the interaction between animals and computer technology in contexts where
animals live, are active, and socialize with members of their own or other species, including
humans [21]. Relevant advances have been made in ACI to understand the aspects of us-
ability and user experience critical in the design of animal-oriented interactive systems [22]
and to develop interactive interface technologies for various species [23]. The design, devel-
opment, and evaluation of interactive technologies that enable intentional communication
between humans and dogs who do not have face-to-face contact is an exciting aspect of
ACI. Various research efforts are being made to develop and evaluate technology in order
to gain knowledge and facilitate remote human-dog interaction. Therefore, it’s crucial to
comprehend how these solutions are created, put into practice, and assessed in terms of the
following inquiries:

1. What digital technologies are employed to facilitate remote human-dog interaction?
2. What activities have been supported by remote human-dog interaction technology?
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3. What interaction modalities have been used for remote human-dog interaction systems?
4. What are the types of evaluations applied to validate the technologies, and what

are the primary outcomes assessed when validating remote human-dog interaction
technology?

5. What are the reported limitations of technology employed for remote human-dog
interaction?

1.2. Objective

To our knowledge, only one previous review addresses the use of technology for
animal welfare. However, it is exclusively focused on smart computing and sensing
technologies and for a broad range of species [24]. As a result, the goal of this study was to
conduct a scoping review of scientific and technological advances in interactive technology
for remote human-dog interaction. This review will help us better understand how this type
of technology is designed, used, and evaluated by answering the five questions mentioned
above. This article also analyzes the impact of digital interventions for remote human-dog
interaction in various contexts and activities and explores future directions for research
and practice.

2. Methods

To ensure that our review was conducted systematically and without bias, we con-
ducted a scoping review using the PRISMA-ScR (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping Reviews) methodology [25]. The study
has not been registered in PROSPERO since it is not for human health.

2.1. Eligibility Criteria

The studies included in this scoping review were English-language research articles
published in journals and conference proceedings between January 2010 and March 2022
that described (1) interactive digital technology with the goal of (2) supporting remote
human-dog communication and interaction and included (3) an evaluation procedure.
Thus, studies that (1) were not research articles, (2) were not written in English, (3) did
not describe a digital interaction technology, (4) did not support remote human-dog or
dog-human interaction, (5) did not include an evaluation procedure, (6) were literature
reviews, and (7) were repeated were excluded.

2.1.1. Information Sources

The databases used for this review were: Scopus, SpringerLink, IEEE Xplorer, ACM
Digital Library, and Science Direct. These five databases were chosen because they are rec-
ognized as reliable sources of high-quality publications from computer science, technology,
and engineering. The search also took into account some hand-searched papers that were
cited in the articles that were retrieved.

2.1.2. Search

The specific syntax of the queries varied depending on the database. However, the con-
cepts of (1) digital interactive technology and (2) human-dog communication and interac-
tion were always expressed using the same words. The following words were included in
the query: (“dog”) AND (“assistance” OR “service” OR “search and rescue” OR “working”
OR “companion”) AND (“technology” OR “wearable” OR “computer” OR “system” OR
“platform”) AND (“interaction” OR “communication”).

2.1.3. Study Selection

The screening process was carried out in stages. The titles and abstracts were initially
screened by the three authors (LRV, IEEC, and HPE). The full texts of the selected articles
by the three researchers were examined in a subsequent stage before final inclusion. When
numerous publications were published for the same study or application, it was reviewed

318



Animals 2023, 13, 699

to see if there were any major differences in the evaluation, such as if it was evaluated
with a different population or other variables. The data were independently examined and
extracted by the reviewers, and any discrepancies were settled through discussion until an
agreement was reached.

2.1.4. Data Charting and Result Synthesis

The review included all studies that met the inclusion criteria, and the data extracted
were those that allowed for the answers to the five questions listed in Section 1: (1) the
type of technology (sensing gesture sensors, touchscreens, objects with capacitive sensors)
aimed to support the remote human-dog interaction, (2) the type of activity supported
(search-and-rescue, assistance, companion, or general purpose), (3) the dog interaction
modality (haptic, sound, video, vibrotactile), (4) the reported findings in terms of the
various outcomes related to remote human-dog interaction, and (5) the reported limitation
of the technology. To extract and summarize the above data, the authors created, calibrated,
and used a template with various sections. We proceed to describe the major findings that
emerged from the studies.

3. Results

3.1. Overview

The search resulted in the identification of 571 records. 99.1% (566/571) of the records
were obtained from the five digital libraries, with an additional 0.9 percent (5/571) obtained
through hand searching. After removing all duplicated records, 535 papers were screened
for eligibility in the first stage. Based on the exclusion criteria, 75.9% (406/535) of the
records were discarded after reading the titles and abstracts. After reviewing the full text
of 129 articles, 94.1 % (112/129) were excluded. As a result, 15 studies were chosen for
further examination. Figure 1 shows the flow diagram for the several stages of the review.
Table 1 summarizes the overall findings. Table 2 presents, in chronological order, all the
articles that were selected, analyzed, and summarized. The information in this table is the
paper author, year, technology, main functionalities, addressed activities, communication
direction, dog interaction modality, and evaluation. Next, we summarize the main findings
to respond to the research questions.

Table 1. Overview of the main characteristics of the reviewed technology (n = 15).

Characteristic Studies, n (%)

Interfaces for dogs
To generate messages

Touchscreen 2(13)
Bite sensor 1(7)
Tug sensor 1(7)
Gesture sensor, bite sensor, tug sensor 1(10)
Gesture sensor 2(13)

To receive messages
Vibrotactile 3(20)
Audio 1(7)
Audio and vibrotactile 1(7)

To generate and receive messages
Videochat 2(13)
Videochat and bite sensor 1(7)

Interfaces for humans
To generate messages

Mobile application 3(20)
Handheld transmitter 1(7)

To receive messages
Mobile applications 3(20)

To generate and receive messages
Videochat 3(20)

Do not show human interface 5(15)
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Table 1. Cont.

Characteristic Studies, n (%)

Activities addressed
Search-and-rescue 5(33)
Assistance 5(33)
Companion 3(20)
General purpose 2(14)

Interaction modalities for dogs
Haptic 8(53)
Haptic and sound 1(7)
Video and sound 2(13)
Sound 1(7)
Wearable 2(13)
Video, sound and haptic 1(7)

Evaluation protocol
Pilot study with dogs 14(93)
Pilot study with trainers 1(7)

Figure 1. Flow diagram of the study selection.
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3.2. Digital Technologies Implemented

According to our analysis, the digital technology implemented can be divided into
three groups: technology for dogs, technology for humans, and technology for processing
and interconnection.

3.2.1. Technologies for Dogs

Dog technology can be divided into three categories: to send messages to humans,
to receive messages from humans, or to send and receive messages. The technology to
send messages to humans is mainly based on wearable devices with sensors [29,30,32,33],
pulling sensor installed on a wall [31], and touchscreens [35,38]. To receive messages from
humans, the technology is mainly based on vibrotactile actuators [36,37,39] and audio
playback [28], or both, vibration and sound [26]. The technology to generate and receive
messages is based on videochats [27,34,40]. Concerning wearable devices to generate
messages by the dogs, some works [29,33] used harnesses with different sensors activated
by bite, tug, and nose gestures. They used force-sensitive resistors to implement bite
sensors, an ultrasonic range finder that detects nose movement at 3 cm. The tug sensor
was made into an elastic band with a stretchable rubber variable resistor. Other wearable
devices were developed [30,32] in order to identify head and body gestures, respectively.
These systems obtain data from a collar that includes inertial sensors to detect gestures
paired with predetermined behaviors. Other works [31] developed a detaching component
that the dog could pull off to trigger a medical alarm. A couple of works [35,38] explored
how to obtain dogs’ input with a touchscreen interface and the difficulties they have
when interacting with this kind of device. Videochats allow bidirectional communication
where dogs and humans can generate and receive messages synchronously. The DogPhone
hardware prototype [40] includes an orientation sensor that combines an accelerometer,
magnetometer, and gyroscope to detect movement, interpret the dog input, and start a
phone call. In [27,34], a pet video chat system was designed using Skype’s audio-video
connection with remote interaction features.

3.2.2. Technologies for Humans

Mobile applications are the most common device to send or receive messages from
dogs. In [28] used a mobile application to send spoken commands to the wearable device.
In [36,37] used a mobile application to send vibrotactile commands to the wearable device
of search-and-rescue dogs. In [30] used a mobile application that receives sensor readings
via a Bluetooth connection and plays synthesized speech messages of the gesture being
performed. A corresponding message is communicated if the collar is out of range or
more than five samples were skipped. In another work [33], the authors developed an
application that receives notifications when the dog bites the sensor. The application also
shows the dog’s location concerning the handler, a compass, and general wind direction.
In the system developed by Golan et al. [39], a vibrator in the dog’s harness was activated
by a handheld transmitter (remote control).

3.2.3. Technologies for Processing and Interconnection

For processing and interconnection, most studies used an all-in-one development
board. In [33] they used a central hub with a Bluetooth radio to broadcast sensor activation
feedback tones to the dog and send alerts to a cell phone. An Arduino board that activates
the appropriate vibrators and interconnects via WiFi to a mobile application was used
in Morrison et al. [36]. The Adafruit Feather Huzzah ESP8266 board, which included a
Built-in WiFi 802.11 b/g/n was used in [40]. In [37], the authors used the Intel Next Unit
of Computing (NUC) KIT NUC5i3RYH to control the prompts displayed on the screen,
manage the interactions, and upload the data to the server. In the case of human technology,
all the processing and interconnection were made in the smartphone. In [28], two proto-
types were developed; the prototype is a harness equipped with speakers connected to a
smartphone that is attached to the harness. The smartphone is connected to two amplified
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speakers attached to the harness under the dog’s ears. Voice commands can be activated
remotely with a second smartphone. The two smartphones communicate using the Direct
WiFi standard that allows a distance of 50 m between the two smartphones without much
delay to reproduce the sounds. The second prototype was for detecting dog activity. Two
smartphones were used for this prototype, adding the 3-axis accelerometer and 3-axis
gyroscope. The smartphone is placed on the dog’s back, and the sensors with a specific
location so that the sound can be reproduced correctly.

3.3. Activities Intended to Support

According to our analysis, the main activities supported by remote interaction
technology can be grouped into assistance, search-and-rescue, companion, and general-
purpose activities.

3.3.1. Assistance and Service Activities

Assistance dogs have become part of the daily life of many people with conditions
that limit them from carrying out their daily activities. In terms of assistance activities,
the works have addressed technology allowing assistance dogs to alert in case of events that
require attention or in an emergency and ask for help on behalf of their owners [31,32,35],
and generate medical alerts by operating emergency notification systems [37,38].

3.3.2. Seeking, Locating, and Rescuing Activities

Dogs that assist in seeking, locating, and rescuing activities are called search-and-
rescue dogs [41]. We found that remote interaction technology has been designed for search
and rescue and hunting dogs. Both tasks have in common the use of their powerful sensory
abilities, mainly olfactory, to locate a target. Search and rescue (SAR) dogs are trained to
locate people in extreme situations, in terrain that is often difficult for humans to access:
in the snow, in the open air, in the mountains or at sea, and after earthquakes and other
catastrophes that can generate large amounts of rubble. Concerning SAR dogs, we identified
two studies. The first study is to alert the handler when a SAR dog finds something
interesting [33]. This system sends a signal via cell phone to the handler’s smartphone,
including GPS data and activation information. As the SAR dog moves, a trajectory is
drawn on the map showing where the dog has searched. In [26], the authors developed a
system that tracks a canine’s position, motion behavior, and orientation. It also supports
the remote actuation of tone and vibration commands and reports commands in real-time
alongside sensor data. For the case of hunting dogs, in [36] created a vibrotactile vest (VTV)
to give commands to execute the tasks for which they were trained. Valentin et al. [30]
proposed a system including a collar and an app for dangerous tasks such as search and
rescue or explosive detection. The collar identifies specific movements of the dog’s head,
and the app receives messages about the movements detected. Golan et al. [39] also tackled
complicated scenarios humans cannot do alone, such as detecting explosives or searching
narrow spaces. They implemented a vest with four embedded vibration motors. The vest
applies vibrotactile cues to the dog that wears it, and the dog is trained to associate the
cues with useful commands.

3.3.3. Companion Activities

Companion dogs live in their owners’ homes and may learn to perform specific tasks.
The research in this category is motivated by the bond between humans and domesticated
dogs and the need to stay connected from distant places. The following three studies were
identified in this category. In [27], investigate the potential of interactive cameras for dogs
throughout a pet video chat system to augment Skype’s audio and video connection with
remote interaction features. The work by Rossi et. al. [34] aims to show the ability of a
canine to provide verbal cues given through a video chat. The authors used the software
Skype and an automatic kibble dispenser to improve the bond between domestic dogs and
their owners through remote audiovisual interaction. Communication was bidirectional
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from the human to the dog and vice-versa. The owner communicated with the dog to give
directions, and the dog could emit a vocalization or another signal in response. A more
recent studio explores the creation of a video call device to allow a dog to initiate a video call
with its owner [40]. In this case, the dog has control over this home communication device.
The authors chose a tennis ball as the interface to initiate the call because the behavior of
biting such an object already had a prior meaning and use for the dog-human relationship.

3.3.4. General-Purpose Activities

These works have developed remote interaction technology without focusing on a
specific activity. In this category, one study focused on a technology that enables dogs to
communicate events through several interfaces that detects head movements, bites and
tugs [29]. In addition, other study focused on technology that allows humans to provide
audio cues and commands [28] to dogs in several scenarios or activities. The authors argue
that this technology may benefit activities such as training and communication with deaf
dogs and training by handlers with speech impairments.

3.4. Interaction Modalities

The interaction modalities are the means that allow the user (dog or human) to
communicate with the computer system, that is, they allow it to generate the input or
receive the output. According to our analysis, the interaction modalities can be divided
between those that are for dogs and humans.

3.4.1. Interaction Modalities for Dogs

The primary interaction modalities for dogs are haptic, sound, and audio/video.
Dogs can bit, tug, and make nose gestures [29,33], nose touching [35,38], head and body
movements [30,32], and pulling a rope to generate messages [31]. Three works explore the
interaction through audio/video [27,34,40]. Most works that send messages to the dog use
vibrotactile devices [36,37,39]. In addition, two works used sound to provide a message to
dogs. The first is speech prompts [28], and the second uses different tones that correspond
to the commands forward, stop, and recall [26].

3.4.2. Interaction Modalities for Humans

Several of the identified works only focus on the design of technology for dogs and do
not provide an interface for humans [26,29,31,35,38]. In the works that include interaction
technology for humans, most are touch interfaces into mobile apps to send [28,37] or receive
messages [30,32,33,36], and wireless remote devices to send commands [39]. Finally, three
works use an audio/video interface to support that humans interact with dogs [27,34,40].

3.5. Evaluation Procedure and Reported Results

All the analyzed studies conducted exploratory studies to evaluate the feasibility of
the proposed technology. In particular, most studies focus on assessing dogs’ capacities
to use the technology and the time required to train them to use it. The evaluations were
conducted in pilot studies with 1 to 12 dogs; nevertheless, most were conducted with four
dogs. Next, we analyze the evaluation studies and the reported results.

3.5.1. Evaluation of Technologies to Support Dogs Sending Messages

We identified that most of the studies that propose technology that enables dogs to
send messages focused on evaluating the capacities of dogs to use the technology and
the time required to train them to use it. The evaluation of vests and collars focused
on validating if dogs can reliably activate the sensor mounted on them to interact with
their handlers.

Variables such as training time, dog accuracy, sensor accuracy, sensor range, and over-
all success were measured [29,32]. The authors were able to verify that wearable electronics
mounted on harness can be reliably activated by dogs to interact with their handlers.
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However, the sensors must be more compact, durable, and power-efficient. In addition,
requirements related to durability, visibility, and connectivity of the vest and the mobile
application’s mapping, iconography, and annotation were identified [33]. They showed the
viability of the proposed technology by evaluating it with feedback from expert trainers.
Also, it was evaluated if dogs can use a wearable device such as a collar or vest that detects
a set of gestures for dogs to communicate with handlers [30]. Their findings demonstrated
the kinds of gestures that can help working dogs communicate important information to
trainers and the significance of taking into account the devices the dog is currently wearing,
such as a leash, harness, or existing collar, when choosing gestures.

Similarly, the evaluation of touchscreen interfaces focused on validating their usability
and precision. In [35], the authors evaluated the usability of a touchscreen interface by
training five dogs on the take-off tapping task. In previous work, the same author [42] had
evaluated their touchscreen-based system by counting the number of touches of the dogs
vs. time, the time of the dogs vs. distance from the edge of the circle, and the time of the
dogs vs. difficulty index. They highlighted a number of best practices, including the use
of infrared touchscreens with non-projection monitors as the background, the need that
tapping targets be at least 3.5" long, and the fact that shape is the most efficient mode of
instruction for touchscreen interactions. Byrne et al. [38] assessed the feasibility of using a
touch screen as a real-time medical alert system. They showed how dogs may be taught
to use their noses to press a sequence of touchscreen symbols to transmit a medical alert.
Even dogs with no prior touchscreen training can learn a complicated alert behavior chain
in less than a week with just daily training sessions of five minutes.

Similarly, a medical alert system activated by pulling a rope was evaluated by Robin-
son et al. [31]. The results of this evaluation were to provide a series of recommendations
on user-centered design for assistance dogs and humans to develop a system that would
allow assistance dogs to call for help remotely.

3.5.2. Evaluation of Technologies to Support Dogs Receiving Messages

The studies that propose technology for supporting dogs receiving remote messages
focused on evaluating the capacities of dogs to interpret these messages and the time
required to train them to use them. In [28], the authors verified that dogs could obey a
recorded vocal command of the owner’s voice when it is not in visual contact with their
owner. In addition, several works evaluated how well dogs interpret orders remotely sent
and played by vibrotactile actuators. In [36] the authors measured interaction variables;
whether the dog was treated or praised, the lack or type of mark the dog made, whether
the dog looked away, looked at the facilitator, followed the facilitator’s hand with its head,
or walked towards the facilitator, and the number of times it responded correctly to the
command. They emphasize the significance of accurately identifying previous training
methods and planning modified trial settings in advance to accommodate each dog’s
unique learning experience. In the evaluation reported in [37], the authors measured the
accuracy of the dog’s response to a series of stimuli; these responses are divided into
three variables: Deletions (D), Substitutions (S), and Insertions (I). They demonstrated that
dogs could be trained to respond to vibrotactile cues. Moreover, in [39], the evaluation
was carried out with a dog trained to associate four different types of vibrations with
other commands to assess the number of successfully performed orders. They proved that
instructing dogs to carry out numerous activities using vibrotactile cues was quite effective.
The test subjects responded well to a single haptic command, coming close to matching
the vocal command sensitivity. In [26], the authors measured the success rate for simple
and more complicated multi-point paths where dogs had to leave the point of origin, go
to a waypoint, stop, and then return to the end of the head. A “success” means that the
canine came close enough to the destination waypoint and stopped when commanded.
A “failure” indicates that the dog could not be commanded to arrive at the waypoint.
They demonstrated how the sensor data may be used to recognize when a dog assumes a
different stance in addition to guiding the dog to a predefined place.
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3.5.3. Technologies for Bidirectional Communication

The studies that propose bidirectional communication technology are mainly audio-
visual systems used by pet dogs. In [34], it is shown that the dog responds to commands
given from a distance and that video call interactions can benefit the dog. To evaluate the
use of DogPhone [40], the authors employed HCI’s established mixed-method approach
of combining a diary study and recommended interpretations from the human side with
quantitative interaction data from the DogPhone interactions. They examine how inter-
actions should be managed, how to measure interactions, how dog devices are created
through prototyping, and what these things entail for dogs. In [27], the effectiveness of
the pet video chat was tested. The results are encouraging for pet video chat systems that
allow owners to see and interact with their pets while away. They demonstrated how it is
essential to be able to see the animal in order to properly promote interaction.

3.6. Limitations of Remote Human-Dog Communication Technology

Although significant advances have been made with current technologies, the studies
identified the following limitations that should be considered. Jackson et al. [29] identi-
fied that sensors need to be smaller, robust, and less power-consuming to adapt to the
characteristic of dogs. In addition, the breed and dog body types affect the effectiveness
of the technology. Coat density, body shape, and fat/muscle distribution could affect the
fidelity of the message conveyed. In addition, differences in cognition and experience
can also be a problem. These issues also affect the design and positioning of the sensing
devices [30]. In addition, other limitations are related to the balance between canine and
human requirements, an issue that must be considered during the design process [31].
Finally, the evaluation is a limitation since more research is necessary to test their results’
validity, reliability, reproducibility, and generalization. Future efforts should focus on trying
the technologies in a more significant number of dogs of different breeds, ages, and training
histories [39].

4. Discussion

4.1. Principal Findings

Considering the rising interest in building digital technology to enable remote human-
dog communication, future research should highlight critical elements that remote human-
dog communication designers should consider. This scoping study helps by identifying
and summarizing the description of five key features that characterize how these devices
are currently constructed and the intervention results provided. The results discussion is
organized around the primary objectives addressed in this scoping review.

4.1.1. Digital Technologies Implemented

The results obtained from this literature review indicate that the development of
technology to support communication between dogs and humans is still incipient. It has
been possible to validate suitable interfaces for dogs to send messages (touch screens,
devices activated by biting, pulling, and gestures) and receive messages (vibrating vests,
speakers). Wearable devices like harnesses, collars, and modified toys (balls, rope toys)
have been studied extensively. The prototypes include a variety of sensors and actuators
for two-way communication.

Undoubtedly, the results achieved are valuable and relevant for the design of dog-
computer interfaces. However, it is clear that these technological proposals still need to
mature and be evaluated more extensively, as well as testing other means of communication,
taking advantage of dogs differentiating characteristics. Therefore, there is a need to
investigate new sensors and actuators, for vocal or olfactory interaction, for example.
Most of the revised works focused only on one-way communication technology (dog-
human or human-dog), and few works focused on bidirectional communication, all of them
videochats. Further research is needed to integrate the advance of one-way communication
technology to develop bidirectional communication systems.
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Information technologies such as the Internet of Things, augmented and virtual reality,
big data, 3D printing, and artificial intelligence have not been exploited when implementing
prototypes for remote human-dog interaction. In the coming years, these technologies have
the potential to enable significant advances in remote human-dog interaction. In order
to scale current technological solutions, it is necessary to integrate these trending tech-
nologies into more robust communication platforms taking advantage of their benefits.
Surprisingly, advances in technology for interaction with dogs are not as outstanding as
expected, given the very close human-dog relationship. It is perceived that the area of
animal-computer interaction is in the early stages of growth, specifically in dog-computer
interaction, in which it is beginning to take inertia thanks to the push of a few research
groups and the financing of projects around the world. In later stages, it is expected that
synergy will be generated between the different groups to create shared resources and tools,
leading to a more accelerated advancement of the area.

4.1.2. Activities Supported by Remote Human-Dog Interaction Technology

Significant efforts have been made to implement technology to support remote inter-
action in assistance, search and rescue, hunting, companionship, or general-purpose dog
activities. However, according to the taxonomy of assistance animals proposed by Parenti
et al. [41], many activities could benefit from human-dog remote interaction technology.
For example, guide, autism, herding, emotional support, mobility assistance, and patrol.
Applying this technology to these activities could even revolutionize how dogs currently
perform these activities. Additionally, while the identified technologies were created to
support specific activities, they can be adapted to new situations and activities with minor
changes. However, more research is needed to determine the viability and implications of
these actions.

4.1.3. Interaction Modalities

Dogs’ key interaction modalities to create signals include nose touch, bite, pull, tug,
body, head and nose movements, and audio/video. Furthermore, the key interaction
modes for receiving signals are vibrotactile and sound.

There are interaction modalities that have not yet been investigated and used in
both circumstances, taking into consideration the order of significance of dogs’ senses
(smell, hearing, vision, touch, and taste) [28] and dogs’ communication methods (e.g.,
touch, vocalizations, and movements). For instance, a vocal interface for dogs to create
messages, assuming that the dog expresses itself through vocalizations. Another example
is a system that reads dog body motions and converts them into messages. Another option
is to use the dog’s sense of smell to create an odor-based interface for communicating
with them. Concerning interaction technology for humans, most prototypes generate
messages through touch interfaces implemented into mobile devices. Mobile apps are the
most common interface for receiving visual or audible messages. Similarly, human vocal
interfaces could send direct audio messages to dogs.

It is important to mention that in all the studies safe technologies were proposed
in terms of canine well-being. The devices that could be less comfortable for dogs are
harnesses and vests since due to the electronics with which they are equipped they can be
heavy and generate a little heat. However, the signals sent by these devices to dogs are
harmless as they are mainly mild vibrations.

4.1.4. Evaluation and Results

Some human-oriented interface design techniques have been used in research efforts
with dogs. However, a methodological adaptation and specialization phase are still re-
quired to create effective human-dog interaction interfaces. On the other hand, most of
the current validations of human-dog interaction interfaces are inconclusive because they
were conducted with a small number of test subjects or prototypes in the early develop-
ment stages.
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4.1.5. Technology Limitations

The constraints noted in the papers under consideration are connected to the difficulty
of generalizing system design advances. Depending on the breed, dogs have a variety of
physical and behavioral characteristics. It is worth noting that the validations were only
done with a few dogs (between one and four). As a result, there is insufficient data to draw
definite judgments. Several challenges developing interspecies communication technolo-
gies can be addressed. Canines that function as therapy, assistance, skilled companion,
and service among others [43], have piqued the curiosity of the scientific community.

4.2. Gaps in the Research

The following areas of opportunity and research requirements to support the develop-
ment of this type of technology came from the findings of this review.

• Creation of cutting-edge new technology. Wearable technologies, touchscreens, video
and audio interfaces, specialized network systems, and artificial intelligence advances
must be integrated to enable future developments that allow humans and canines to
execute sophisticated remote socializing and collaboration tasks more naturally.

• Integrate new cross-application research. There is a need to build technology that can
be utilized easily and effectively in diverse environments or for different activities.

• Create new interaction modalities. It is necessary to build and create new dog-
computer interfaces and multimodal communication systems that consider the whole
range of a dog’s senses and interaction methods.

• Develop dog-centered technology. There is a need to shift the technology design
paradigm in favor of one focused on the characteristics of dogs. For instance, create
small and low-power devices considering the dogs’ breed, size, and body type.

5. Limitations

This review raises critical issues that should be taken into consideration when inter-
preting the results of this review. One of these disadvantages is that only studies that
provided information on an evaluation process were considered. Some advanced tech-
nology (electronic devices with machine learning or other artificial intelligence methods)
was not considered due to a lack of testing. Furthermore, most studies do not include a
medium-term evaluation of intervention efficacy in their research design to confirm the
generalizability of the developed technology. Another limitation is the small number of
included studies that were examined. Due to the possibility that some other pertinent stud-
ies were missed during the search, this study’s database consideration is also constrained.
If too many databases are used, the search may be predisposed to excessive, unjustified
duplicates of the searched results, even though the five databases that were searched may
overlap with other databases. However, we considered that this study makes a significant
contribution because it shows the state of the art in this area of technological research and
development. In addition, this study also highlights the need for more research in this area
because there have only been a few publications in this particular field.

6. Conclusions

The results highlight digital technology’s significant promise and potential to support
remote human-dog interaction. Wearable technology for dogs and mobile apps for humans
was the most extensively studied technologies for remote human-dog interaction. Most
technologies were created to aid dogs in their assistance activities, and the most commonly
reported interaction mode for dogs was haptic. Most of the reported evaluation protocols
are pilot studies with fewer dogs that reported positive results regarding the feasibility
of the technology focusing on assessing dogs’ capacities to use the technology and the
time required to train them. The use of technology to support remote human-dog inter-
action generates much expectation and excitement. However, there remains a long way
to go regarding technological developments, integration into the activities and context of
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dogs, supporting new dogs’ interaction modalities, adapting the technology to the dog’s
characteristics, and establishing effectiveness.
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Simple Summary: The popular notion that dogs are our best friends suggests a positive bond
between ourselves and our dogs. When people think and talk about their connection with dogs, they
often do this from a human perspective, and they are less likely to try to think about this from the
dog’s perspective. We are interested in what the bond between humans and dogs means for dogs,
and we are particularly interested in how a bond with a human partner affects the welfare of the dog.
We decided to investigate to what degree and how research on the human–dog bond considers the
welfare of dogs. We used a large database to select research publications on the human–dog bond
published during the 2012–2023 period. We found 706 publications on the human–dog bond from
around the globe, of which 246 had a research focus on dog welfare. We studied the publications with
a focus on dog welfare, and we found that the characteristics and backgrounds of the dog and the
owner affected both the nature of their bond and the welfare of the dog in both positive and negative
ways. Most the publications that we studied were on pet dogs in Western industrialized societies.

Abstract: The close bond that can exist between humans and their dogs is an important aspect of the
evolutionary, economic, and social connections between the two species. There is a need for a better
understanding of the place of the dog within the human–dog bond and on ways the human–dog
bond affects dog welfare. We conducted a scoping review to investigate to what extent and in what
ways dog welfare is addressed in the research literature on the human–dog bond. We identified
706 publications on the human–dog bond from across the globe that were published from 2012 to 2023.
We found that 246 of these 706 publications had a focus on dog welfare. Our review showed that the
interplay of characteristics and backgrounds of owners/handlers and their dogs was linked to dog
welfare in multiple, both positive and negative, ways. Our review is limited by the fact that most
of the research that we reviewed involved pet dogs and in majority came from Western, Educated,
Industrialized, Rich, Democratic (WEIRD) societies. There is a need for a better understanding of
how the human–dog bond affects the welfare of working, assistance, and service dogs.

Keywords: human–dog bond; dog welfare; behavior

1. Introduction

1.1. A Tale of Two Dogs

Years ago, when the first author lived in Bretagne, France, he heard from a friend that a
local hunter was planning to shoot and kill his male Gordon Setter for being unsatisfactory
in the hunt. The dog would not point toward the game that the hunters were chasing, but
rather would drive the game away from the hunters before they had a chance to aim their
guns at it and shoot it. As an alternative to killing his dog, the hunter let it be known that
he would give away the dog to anyone who wanted it, and so I (PV) got in touch with him
and told him that I would take his dog. For the next several weeks, I collected the dog,
named Sulky, every afternoon from the garage in which he spent his days, and then took
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him for a long walk along the Bretagne shoreline. I thought that this might help Sulky to
become accustomed to me and help him with his transition from his current life to life with
me. Sulky never showed fear or aggression toward me when I arrived at the garage to
pick him up, and he would let me leash him with no problem. During our walks together,
he mostly ignored me, however, and he seemed not interested in being petted by me, nor
did he pay much attention to me when I talked to him. One day when we had arrived at
a remote spot along the coast with no people or other dogs in sight, I decided to take a
chance and I unhooked Sulky’s leash from his collar. Sulky took off like a greyhound at
a dog racetrack. I sat down on a rock overlooking the ocean and contemplated that this
was perhaps not the smartest move that I had ever made in my life with dogs, releasing
a powerful hunting dog in a remote area teeming with small mammals, quail, and even
the occasional pheasant. Scent heaven! Then, just when I was trying to think of what to do
next, a small black dot appeared on the rugged horizon, from behind some mighty granite
rocks, gradually morphing into a large Gordon Setter, black feathery fur flowing in the
ocean breeze, running toward me. When he finally made it to my side, Sulky sat down
close to me—panting heavily and drooling profusely—and then put his head on my knee.
He let me pet him and appeared to enjoy it, and he listened intently to my repeated “Good
boy!” The next day, I took Sulky in for good. During the following years, my bond with
Sulky was as close as with any of my other canine companions that I have been fortunate
to share my life with thus far.

We were reminded of Sulky’s entry in the first author’s life by a recent news report
about a politician in the US who shot and killed her 14-month-old German Wirehaired
Pointer, Cricket, for reportedly ruining a pheasant hunt, being aggressive toward her owner,
and for getting into a chicken coop with fatal consequences for the chicken. The news
generated many comments from across the political spectrum [1], few of them positive.

We can hypothesize that both Cricket and Sulky behaved in part as a function of
strong prey drives, fueled by their evolutionary heritage as a predator species, and shaped
by generations of human-controlled selective breeding. We can also hypothesize that
being well—feeling well—for Sulky may have meant running free, tracking scents and the
animals that produced them in the Bretagne countryside, while for Cricket, it may have
meant having a go at those cooped up chickens. As for Cricket’s purported aggressiveness
toward her owner, we cannot say much about this, other than that it would be relevant to
know more about Cricket’s owner’s behavior toward her, and about the way Cricket was
raised from puppyhood.

For both Sulky and Cricket, we can ask whether they should have been judged that
harshly by their owners, or even judged at all, not to mention punished, for ruining hunts in
which they were recruited to participate by their owners, and for which they were expected
by their human minders to behave in certain ways and not in others. While a prey drive is
inherent to a dog, human control over it is a training issue. Training creates a bond between
the human and the dog, for better or for worse, and in the case of Sulky and Cricket, this
was associated with an ultimate threat to the dog’s welfare; Sulky escaped with his life,
Cricket did not. Considering this tale of two dogs implies what concepts such as welfare
and wellbeing of a dog may mean to the dogs themselves, and how that connects to the
human–dog bond. As a step toward a better understanding of this issue, we set out and
report here on a scoping review that explores to what extent and in which ways dog welfare
is considered in research on the human–dog bond.

1.2. The Human–Dog Connection

There is a growing understanding that dealing with global environmental challenges
requires a systems perspective that places humans squarely among other animals and
considers mutualistic as well as antagonistic interactions between humans and other than
human animals (hereafter animals) [2]. An integral aspect of such an approach needs to
be a focus on interactions between humans and domestic animals, some of which can
be described as mutually beneficial and others as exploitative when most benefits accrue
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to humans. A key connection that combines mutually beneficial as well as exploitative
elements consists of the evolutionary, economic, and social links between humans and
dogs, which is the oldest established connection between humans and another animal
species (Ibid.). Leaving aside for a moment the importance of including this connection
in a systems approach to dealing with the challenging environmental conditions that we
have created for ourselves, it can be argued that if we truly want to understand ourselves
as a species, we need to consider our evolved and developing connections with dogs,
considering that dogs have been with us almost every step of the way.

Science is heeding the call, as research on the connections between humans and
dogs is rapidly becoming a major interdisciplinary field [3]. Many questions about the
complex connections between humans and dogs remain to be answered, including about
the processes of domestication of dogs and whether the Eurasian grey wolf, Canis lupus,
is indeed the direct ancestor of the domestic dog, Canis lupus familiaris [2,4]. A better
understanding of the evolution and domestication of dogs is important for guiding research
on the human–dog bond. The human–dog bond is integral to the comprehensive connection
between humans and dogs, and, considering the diversity in cultural opportunities and
constraints on the human–dog connection across the globe, the human–dog bond can be
expected to be highly varied in its expression and needs a multifaceted approach.

1.2.1. The Human–Dog Bond

It is important at this point to distinguish between the comprehensive human–dog
connection and the human–dog bond. We define the human–dog connection as a complex
network of human associations with dogs, ranging from puppy mills to search and rescue
dogs, and from pampered pets to free-ranging street dogs, and much more. We follow
Oxford Languages in defining a bond in the social realm as “a relationship between people
or groups based on shared feelings, interests, or experiences”, and apply this definition to
the close relationship between humans and dogs. As the sharing of feelings, interests, or
experiences between humans and dogs is culture- and context-dependent, the human–dog
bond can be expected to be highly varied in its expression. At the most basic level, research
on the human–dog bond focuses on behavioral and cognitive interactions between humans
and dogs that enable individuals or groups of the two species to coordinate their lives.
Important work in this area is conducted on what dogs bring to the table for this, including
ways in which dogs read and anticipate human behavioral cues, and how human language
can function as a conduit for interactions between humans and dogs [5,6].

The ways in which dogs rely on and express their species-specific ability to attune to
human behavior and language can also be expected to vary significantly across social and
cultural contexts, and this has inspired ethnographic and culturally informed research on
the form and function of the human–dog bond across the globe [7]. The questions here
are how and why and what kinds of feelings, interests, or experiences are shared between
humans and dogs, and in what contexts? The complexity of the task of understanding
these contextually defined close connections between humans and dogs is apparent from
the fact that the world population of dogs is estimated at between 700 million and 1 billion
dogs, 70% of which are free-ranging dogs [8]. To date, much of the research on the
human–dog bond as an aspect of the comprehensive human–dog connection has been on
owned and non-free-ranging dogs, primarily in Western, Educated, Industrialized, Rich,
Democratic (WEIRD) societies, and significantly less research on the human–dog bond has
been conducted in other than WEIRD societies [7].

The need for culturally relevant research on the human–dog bond that focuses on
when, how, why, and where, feelings, interests, and experiences are shared between
humans and dogs, comes at a time when concepts traditionally eschewed in anthropological,
psychological, and biological approaches to animal behavior, such as feelings (i.e., felt
emotions [9]) and sentience [10], are increasingly seen as valid and important concepts
to pursue in the study of how animals make their way through life. Theoretically and
practically, the conceptual interplay between classical behaviorism (classical and operant
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conditioning) and classical ethology (instinct; fixed action patterns) that portrayed other
animals mostly as automata, has largely run its course, clearing the way for newly realigned
perspectives on emotion [11,12] and sentience [9,13] as important drivers of animal behavior.
These developments in animal behavior science map onto contemporary perspectives on
animal welfare (e.g., The Universal Declaration on Animal Welfare 2000–2014), and they
inspired our review.

1.2.2. Function and the Human–Dog Bond

For thousands of years, humans have selectively bred dogs for services to be rendered
to them, including hunting, guarding, tracking, and herding for humans. Starting about
150 years ago, selective breeding of dogs became formalized through the foundation
of breed associations and national kennel clubs, including the American Kennel Club
(AKC) and similar kennel clubs in WEIRD societies organized under the umbrella of the
Federation Cynologique Internationale (FCI). Modern representatives of the more than
200 recognized dog breeds commonly carry pedigrees attesting to multiple generations
of breeding according to an accepted breed standard that outlines a breed’s desired form
and function. Humans also train and breed dogs of differing ancestry to assist them with
modern day life issues and to provide them with services and emotional comfort in times
of need.

While most current dog breeds were created and selectively bred with a specific
function in mind, there is mixed evidence about whether and how behaviors associated
with function are genetically encoded and preserved in current breeding populations [14,15].
Moreover, in WEIRD societies, often only a minority of fanciers of a given dog breed still
breed, train, and care for their dogs guided by adequate knowledge of—and dedication
to—the original function of the breed.

All too often when it comes to acquiring and raising a pup in WEIRD societies,
preferences for ‘looks’ trump informed knowledge of the function and character of the
breed, or, in case of a mixed-breed animal, relevant information about the behavior of
parents or family history of the pup [16,17]. Such uninformed acquisition of a canine
companion can result in a mismatch between owner characteristics and owner expectations
and a dog’s developing temperament and behavior. As the stories of Sulky and Cricket
at the beginning of this introduction suggest, a mismatch between owner characteristics
and owner expectations of the dog can negatively affect the human–dog bond and a
dog’s welfare.

Owner characteristics and expectations and a dog’s inherent or desired behavioral
function do not only correlate with the quality of the human–dog bond and dog welfare
in WEIRD societies, but also in non-WEIRD societies. A recent comprehensive review of
ethnographic studies conducted in 124 globally distributed societies showed that human–
dog bonds were closer, and positive care of the dogs increased, in the case of herding dogs,
while the opposite was found for hunting dogs [7]. Form and function of the dog can thus
be hypothesized to be important variables in the study of dog welfare in the context of the
human–dog bond.

1.3. Dog Welfare Defined

Psychologist Alexandra Horowitz suggests that while keeping pets in the home can
be seen as reflective of an interest in animals, it is worth remembering that this is a model
of animal captivity that also produces millions of homeless or unmanageable animals who
are killed annually in the United States alone [18]. Focusing on dogs as pets, and while
commenting on the field of human–animal interaction (HAI) research, Horowitz comments
that in HAI studies, the dog is usually the silent partner, with little or no attention to the
dog in and of itself, or to its welfare (Ibid.). In part inspired by the work of Horowitz and
others, including the work of the evolutionary biologist and canine expert Marc Bekoff [19],
we set out to explore to what extent and in which ways dog welfare (a dog’s state of being
well) is considered in research on the human–dog bond. From the opening ‘tale of two dogs’
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throughout the subsequent sections of this introduction, various aspects of dog welfare
have come to the fore. However, for this scoping review, we needed a more systematic and
established approach to the welfare of animals, and we decided to let our work be guided
by the approach developed over the past 25 years by the bioethicist David Mellor and his
colleagues [20].

As detailed in Section 2.4.3., the ‘Five Domains Model’ of human–animal interactions
in assessments of animal welfare developed by Mellor et al. [20] focuses on (1) nutrition,
(2) physical environment, (3) health, (4) behavioral interactions, and (5) mental state. From
the initial assessment of our selected literature (see Section 2.3), we decided that the first
four domains of the model would adequately cover aspects of dog welfare addressed in
our sample. As Mellor and colleagues explain, the model is a guide to the assessment
of the positive and negative impacts of human behavior on animal welfare, including
the behavior of such persons as companion animal owners, owners of sport/recreational
animals, animal trainers, service animal handlers, hunters, researchers, veterinary care staff,
and pound/shelter staff, who are all persons serving as “the human” in the human–dog
bond, illustrating the good fit of Mellor et al.’s model for the purpose of this scoping review.

1.4. Aims

The aim of this scoping review is to obtain insight into the extent to which dog welfare
is considered in the research and literature on the human–dog bond. We were inspired
to conduct this review in part by our work on a university course on the anthropology of
peoples and their dogs, as well as by our own experiences and activities with dogs, which,
for some of us, span many decades. From our earlier work, we had the impression that
research on the human–dog bond has been on the rise during the past decade, and we
wanted to test that by selecting the literature for our review from the period 2012–2022 We
also included literature that was published up until the date of our initial search in May
2023. We hope that this review will inspire further research on dog welfare as an aspect of
the human–dog bond. We also hope that this review will have some practical significance
for the lives of pet dogs and working dogs of all kinds, and their human partners, as well
as for the lives of service and assistance dogs and their human beneficiaries.

2. Materials and Methods

Given that the research on the human–dog relationship includes work in multi-
ple disciplines, we decided on using the Scopus® database (Elsevier B.V., Amsterdam,
The Netherlands), which is the largest database of peer-reviewed literature and covers
nearly 36,377 titles from approximately 11,678 publishers, of which 34,346 are peer-reviewed
journals in top-level subject fields: life sciences, social sciences, physical sciences, and health
sciences. We utilized the PRISMA checklist for scoping reviews [21]. As registration is not
deemed necessary for scoping reviews, the review was not pre-registered.

2.1. Specifying the Research Question

The research question for this scoping review developed from what we see as a need
for a greater emphasis on dogs in research on the human–dog bond [22]. Even research
that proclaims to take a ‘dogcentric’ perspective often focuses on the impact of dogs on the
lives of humans and not the other way around. For our purpose, a ‘dogcentric’ approach
starts with the dog and focuses on what the dog contributes to the human–dog bond by
means of the dog’s species-specific and domesticated nature, and on how interacting with
humans affects the dog’s life. We predicted that there is a growing segment within research
on humans and their dogs that focuses on dog welfare, and we wanted to know how much
of this trend is reflected in research on the human–dog bond. Our research question for
this scoping review is therefore stated as, ‘To what extent and in what ways is dog welfare
addressed in the research literature on the human–dog bond?’.
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2.2. Identifying Relevant Literature

As illustrated in Figure 1, we developed a search strategy to identify literature relevant
to answering the research question. To cast a wide net, the following three search terms
were used, separated by the Boolean operator ‘AND’: human, dog, bond. On 29 May 2023,
the first author used this strategy to search the abstract and citation database Scopus®. The
search was limited to publications in the English language.

Figure 1. Selection of sources of evidence.

The initial search resulted in 1721 records, with publication dates spanning the period
of 1939–2023. The search was downloaded and transformed into an MS Excel file (Ver-
sion 16.84), and the 1721 publications identified by the search were downloaded from the
publisher site or requested through inter-library loan.

From earlier work, we had noted that the literature on the human–dog bond appeared
to have significantly increased in volume over the past decade [23], and to test this, we se-
lected records published during the years 2012–2022, and added the publications published
in 2023 up to the date of the search. This resulted in 1498 publications.
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2.3. Selecting Publications

Next, we inspected abstracts of the 1498 preselected publications and eliminated those
not related to the human–dog bond (e.g., records on strictly veterinary issues; chemical
bonds, etc.). This data cleaning resulted in 706 publications, of which 680 were published
during the years 2012–2022, and 26 in 2023 up to the date of our Scopus® database search.
Of the 706 selected publications, 689 are journal articles and 17 are book chapters.

2.4. Charting the Data—Phase 1a

We developed a protocol to chart the data relevant to our research question. We
prepared a data extraction form in Microsoft Excel to include each of the 706 publications
selected from the original Scopus® master file that were charted following our protocol.
Each article was read in its entirety and re-read if needed for clarity and proper understand-
ing. We scored presence (1) or absence (0) for each level of each of the 3 criteria listed in
the protocol.

Protocol criterion 1: Consideration of dog welfare

(a) Primary focus of research/discussion on dog welfare.
(b) Secondary/tertiary focus of research/discussion on dog welfare.
(c) Dog welfare mentioned but not a focus of the research/discussion.
(d) Dog welfare not mentioned in publication.

We coded a primary focus on dog welfare in case the research or possible application
thereof was centered entirely on (the) dogs’ state of being well (cf. 1.3). We coded a
secondary/tertiary focus on dog welfare in cases where the interest or benefits for the
human in the human–dog bond came first, while the welfare of the dog was also seriously
or actively considered, for example, as in the case of ONE-HEALTH articles. We discussed
articles that proved difficult for one of us to classify until we reached a consensus for how
to code it.

We also scored (0 or 1) whether Institutional Animal Care and Use Committee (IACUC)
approval of the research was mentioned in the publication, and whether the publication
either referred to—or was specifically focused on—ONE-HEALTH.

Protocol criterion 2: Dogs studied/discussed

(a) Pet dogs
(b) Working dogs
(c) Assistance/Service dogs

Protocol criterion 3: Human partner

(a) Owner (handler) [non-assistance/service dog]
(b) Professional (e.g., K9 police officer; researcher, etc.)
(c) Beneficiary (assistance/service dog)

2.4.1. Inter-Coder Reliability

Charting of the 706 publications selected for our scoping review was performed by
the first three authors. To assess inter-coder reliability upfront, the first three authors each
worked on the same randomly selected subset [n = 261 (36.8%)] of the 706 publications
selected for charting. Full agreement on the three protocol criteria (see above) was shown
for 205 of the selected publications (78.5%; Fleiss’ kappa = 0.571). The 56 records for which
there was disagreement were discussed and updated after consensus was reached.

2.4.2. Charting the Data—Phase 1b

The task of charting the remaining 445 publications was approximately equally divided
among the first three authors. Several meetings were held during this phase to review and
discuss any issues that arose. Following completion of this task, the first author verified the
coding of the 3 protocol criteria for each of the 445 publications, and any remaining issues

344



Animals 2024, 14, 1985

were discussed and resolved with the respective coder prior to releasing the full dataset of
706 records for the second phase of data charting.

2.4.3. Charting the Data—Phase 2

For each of the 706 publications on the human–dog bond, the first author identified
the country and greater geographical region of origin based on the country of residence
of the main author of the publication (as determined by institutional affiliation). The
following geographical regions were defined: Africa (publications from 5 countries), Asia
(11 countries), Europe (23 countries), Middle East (1 country), North America (2 countries),
Oceania (2 countries), and South America (5 countries).

Next, each of the 246 publications charted as having either a primary or secondary
focus on dog welfare were inspected and scored by dog welfare domain, based on the
2020 five domains model developed by David Mellor and colleagues (Mellor et al. 2020 [20]).
As mentioned previously, these welfare domains include Nutrition (nutritional conditions
and their associated effects), Environment (physical environmental conditions and their
associated effects), Health (health conditions and their associated effects), Behavior (behav-
ioral interactions and their associated effects), to which was added the domain Other for
any other aspect of welfare not specified in the first four domains adapted from Mellor et al.

Finally, for each of the 706 publications, the scientific domain best describing the
research/discussion was determined and scored by the first author as one of the following:
(Animal) Behavior, (Animal) Welfare, Medical Science, Social Science, and Veterinary
Science. The determination by scientific domain was based on journal/article title as well
as by the publication’s main author’s position and/or affiliation.

2.5. Collating, Summarizing, and Reporting the Data

In the results sections that follow, we first report on summaries derived from the full
data set of 706 publications on the human–dog bond. We follow this with summaries and
analyses derived from the publications on the human–dog bond with either a primary or
secondary focus on dog welfare (n = 246). We conclude with a more detailed discussion of
publications with a focus on dog welfare that represent the behavioral interaction domain
(Behavior) of the five-domain model of animal welfare, i.e., behavioral interactions and
their associated effects (n = 114). These latter publications are attached to this paper within
the reference list, and the remaining publications charted in this scoping review can be
accessed as Supplementary Material.

3. Results

3.1. Consideration of Dog Welfare in Human–Dog Bond Research Publications

As we predicted, and as illustrated in Table 1, our summative analysis showed that the
relative number of publications on the human–dog bond increased notably from an average
of 40.2 (SD = 27.9) per year during the years 2012–2017 to an average of 87.8 (SD = 26.2) per
year during the years 2018–2022.

During the years 2012–2017, an average of 11.8% of the publications on the human–dog
bond featured a primary focus on dog welfare, while for the following period 2018–2022,
this percentage was 24.2%, which is also a notable increase. Publications with a secondary
focus on dog welfare accounted for 10.2% during 2012–2017 and 14.2% during 2018–2022,
mirroring, albeit less substantially so, the upward trend shown for publications with a pri-
mary focus on dog welfare. The records for the first months of 2023 suggest a continuation
of the rise in human–dog bond publications with a primary focus on dog welfare.

345



Animals 2024, 14, 1985

Table 1. Consideration of dog welfare in human–dog bond research publications (2012–2023; N = 706).

Year Primary Focus Secondary Focus Dog Welfare Mentioned Dog Welfare Not Mentioned Total

2012 1 1 0 8 10
2013 0 0 4 10 14
2014 9 4 5 16 34
2015 4 6 8 28 46
2016 6 5 11 28 51
2017 13 15 21 37 86
2018 14 2 10 35 61
2019 19 13 23 46 101
2020 21 21 17 47 106
2021 28 28 24 33 113
2022 20 6 15 17 58
Total 135 102 138 305 680

% 19.9 15 20.3 44.8 100

2023 7 2 4 13 26
% 26.9 7.7 15.4 50 100

Taken together, over the period 2012–2022, 34.8% of publications on the human–dog
bond had a focus on dog welfare, with 20.2% of the 680 publications at least mentioning
dog welfare. Next, we compared how the focus on dog welfare was distributed among
publications on the types of dogs that we defined for our review: pet dogs, working dogs
and service/assistance dogs.

3.1.1. Consideration of Dog Welfare by Category of Dog

As shown in Table 2, pet dogs were by far the most studied type of dog, representing
80.7% of the 706 publications on the human–dog bond, compared to working dogs, 3.4% of
the total, and service dogs, 12.3% of the total. Mixed samples, mostly made up of pet dogs
and service dogs, accounted for 3.5% of the total.

Table 2. Focus on dog welfare in human–dog bond articles by category of dog (2012–2023; N = 706).

Category Pet Dogs Working Dogs Service Dogs Mixed Sample Total

Primary Focus 129 6 3 4 142
Secondary Focus 95 3 6 0 104
Dog Welfare Mentioned 105 4 27 6 142
Dog Welfare Not
Mentioned. 241 11 51 15 318

Total 570 24 87 25 706

Looking within each type of dog, publications with a primary focus on dog welfare
accounted for 22.6% of all publications on pet dogs, with 16.6% having a secondary focus
on dog welfare, and 18.4% mentioning—and 42.3% not mentioning—dog welfare. The
percentages for working dogs, presented here in the same order as for pet dogs, were 25.0%,
12.5%, 16.7%, and 45.8%, respectively, and for service dogs, 16.0%, 0%, 24.0%, and 60.0%.

IACUC compliance was reported in 66 research publications, of which 19.7% had a
primary focus and 12.2% a secondary focus on dog welfare, with 9.1% mentioning, and
59.0% not mentioning dog welfare.

Our next analysis looked at the country and geographical region of origin of the
706 publications on the human–dog bond, and we noted the focus or lack thereof on dog
welfare for each country and region.
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3.1.2. Consideration of Dog Welfare by Country and Geographical Region

Our analysis showed that Europe topped the number of publications on the human–
dog bond with 301 publications (42.6% of total), followed by North America, 277 (39.2%),
Oceania, 52 (7.4%), Asia, 37 (5.2%), South America, 30 (4.2%), Africa, 6 (0.8%), and the
Middle East, 3 (0.4%).

As detailed in Table 3, for regions with 10 or more human–dog bond publications,
Europe showed the highest percentage of publications with a primary focus on dog welfare,
24.3%, compared to North America, 18.4%, Asia, 16.2%, Oceania, 13.5%, and South America,
13.3%. Taken together, the findings of this geographical analysis show that the human–dog
bond is a topic of scientific inquiry across the major regions of the world, with relatively
high numbers of publications concentrated in Europe and the Americas.

Table 3. Consideration of dog welfare in human–dog bond research publications (2012–2023; N = 706)
by country and geographic region.

Africa Primary Secondary Mentioned Not Mentioned Total

Burkina Faso 1 1
Egypt 1 1
Ethiopia 1 1
Nigeria 1 1
Rwanda 1 1
South Africa 1 1
Subtotal (%) 0 (0) 1 (16.6) 3 (50.0) 2 (33.3) 6 (100)

Asia Primary Secondary Mentioned Not Mentioned Total

China 2 2
Hong Kong 1 1 2
India 1 2 3 6
Japan 2 2 4 11 19
Malaysia 1 1
Pakistan 1 1
Philippines 1 1
South Korea 1 1 2
Sri Lanka 1 1
Taiwan 1 1
Thailand 1 1
Subtotal (%) 6 (16.2) 6 (16.2) 8 (21.6) 17 (45.9) 37 (100)

Europe Primary Secondary Mentioned Not Mentioned Total

Austria 1 2 4 15 22
Belgium 2 5 7
Czech Republic 4 4
Denmark 1 2 1 4
Finland 4 1 5
France 8 2 3 6 19
Germany 5 1 2 7 15
Greece 1 1
Hungary 3 2 2 11 18
Ireland 2 2
Italy 13 4 5 26 48
The Netherlands 2 2 5 10 19
Northern Ireland 1 1
Norway 1 1 2
Poland 2 2 4
Romania 1 1 1 3
Russia 1 1 2
Serbia 1 1
Slovenia 1 1
Spain 2 2 2 4 10
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Table 3. Cont.

Europe Primary Secondary Mentioned Not Mentioned Total

Sweden 4 1 1 8 14
Switzerland 1 1 5 7
UK 25 16 25 22 88
Subtotal (%) 73 (24.3) 41 (13.6) 55 (18.3) 132 (43.8) 301 (100)

Middle East Primary Secondary Mentioned Not Mentioned Total

Iran 1 2 3
Subtotal (%) 1 (33.3) 2 (66.7) 3 (100)

North America Primary Secondary Mentioned Not Mentioned Total

Canada 4 10 9 14 37
USA 47 29 50 114 240
Subtotal (%) 51 (18.4) 39 (14.1) 59 (21.3) 128 (46.2) 277 (100)

Oceania Primary Secondary Mentioned Not Mentioned Total

Australia 6 8 8 26 48
New Zealand 1 1 1 1 4
Subtotal (%) 7 (13.5) 9 (17.3) 9 (17.3) 27 (51.9) 52 (100)

South America Primary Secondary Mentioned Not Mentioned Total

Argentina 1 3 6 10
Brazil 1 4 1 3 9
Chile 1 1 2 4
Colombia 1 1
Mexico 1 2 2 1 6
Subtotal (%) 4 (13.3) 8 (26.7) 8 (26.7) 10 (33.3) 30 (100)

3.1.3. Top Journals Publishing Articles on the Human–Dog Bond with a Focus on
Dog Welfare

As shown in Table 4, the journal Animals stands out as the leading journal in our
selection of journals with three or more articles on the human–dog bond with a focus on
dog welfare, publishing 14.3% of the 108 articles. Eight (42.1%) of the 19 journals in this
selection are from veterinary science, and together, they represent 47.2% of the 108 articles
with a primary focus on dog welfare and 41.7% of the 60 articles with a secondary focus on
dog welfare, illustrating the importance of veterinary science for the study of welfare as an
aspect of the human–dog bond.

Table 4. Journals publishing three or more articles on the human–dog bond with a focus on dog
welfare ranked by primary focus (2012–2023).

Journal Primary Focus Secondary Focus Total

Animals 13 11 24
Scientific Reports 12 1 13
Frontiers in Veterinary Science 11 8 19
Journal of Veterinary Behavior 11 8 19
Journal of Applied Animal Welfare Science 9 1 10
Veterinary Clinics of N. America—Small Animal Practice 9 1 10
PLoS ONE 8 6 14
Veterinary Record 8 4 12
Veterinary Sciences 5 0 5
Applied Animal Behavior Science 4 2 6
Physiology and Behavior 4 0 4
Preventive Veterinary Medicine 3 1 4
Society and Animals 3 1 4
Animal Cognition 2 1 3
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Table 4. Cont.

Journal Primary Focus Secondary Focus Total

International Journal of Comparative Psychology 2 6 8
Topics in Companion Animal Medicine 2 2 4
Veterinary Journal 2 1 3
Anthrozoös 0 3 3
Journal of Comparative Pathology 0 3 3

3.1.4. Focus on Dog Welfare by Scientific Domain

As mentioned under Section 2.4.3, the scientific domain for each of the 706 publications
on the human–dog bond was categorized as either (Animal) Behavior, (Animal) Welfare,
Medical Science, Social Science, or Veterinary Science, with Behavior broadly defined
and including work on animal cognition. As shown in Table 5, the greatest number of
publications on the human–dog bond concerned work on Behavior (26.3% of the total),
closely followed by Social Science (24.4%), Medical Science (23.2%), and Veterinary Science
(22.7%). Publications from the domain of Welfare accounted for 3.4% of the 706 publications
on the human–dog bond.

Table 5. Focus on dog welfare in human–dog bond publications (2012–2023; N = 706) by scientific
domain.

Science Domain: Behavior Welfare Medical Social Veterinary

Primary Focus 37 13 10 16 66
Secondary Focus 21 1 26 23 33
Dog Welfare Mentioned 35 5 40 34 28
Dog Welfare Not Mentioned 93 5 88 99 33
Total 186 24 164 172 160

Underscoring the significance of Veterinary Science for the study of dog welfare in
the context of the human–dog bond, 61.9% of the publications in Veterinary Science had
either a primary or secondary focus on dog welfare, compared to 58.3% in Welfare, 48.3%
in Behavior, 22.7% in Social Science, and 22.0% in Medical Science (Table 5).

3.2. Aspects of Dog Welfare

Following up on our analyses on the prevalence and origin of work on dog welfare in
the context of the human–dog bond, we investigated the distribution of specific aspects of
dog welfare among publications addressing the human–dog bond.

3.2.1. Aspects of Dog Welfare by Category of Dog

Behavioral interactions and their associated effects (Behavior; see Sections 1.3 and 2.4.3)
were the most common welfare domain addressed in publications on the human–dog bond
with pet dogs as subjects (46.0% of 224), followed by Health (36.6%) [Table 6]. Studies on
working dogs mirrored this pattern, with 55.6% of the publications dealing with Behav-
ior, and 22.2% dealing with Health. Studies on service dogs showed the reverse of this
pattern: Behavior 33.3% and Health 55.6%. However, considering the small sample size
of publications on working dogs and service dogs, it is hard to draw conclusions from
these findings.
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Table 6. Welfare domains in human–dog bond publications with a primary or secondary focus on
dog welfare by category of dog (2012–2023; n = 246).

Pet Dogs Working Dogs Service Dogs Mixed Sample

Nutrition 14 1 0 0
Environment 17 0 0 0
Health 82 2 5 1
Behavior 103 5 3 3
Other 8 1 1 0
Total 224 9 9 4

3.2.2. Aspects of Dog Welfare by Scientific Domain

As shown in Table 7, behavioral issues (Behavior) were the most often addressed
dog welfare issues in publications from animal behavior science (Behavior; 67.2% of 58),
as well as from animal welfare science and social science (Welfare, 78.6%; Social, 64.1%).
Unsurprisingly, health issues (Health) ranked high in medical science and veterinary
science publications (Medical 75.0%; Veterinary 47.5%), while behavioral welfare issues
(Behavior) also featured prominently in publications from veterinary science, (Veterinary
34.3%), showing the diverse approach in veterinary science to dog welfare in the context of
the human–dog bond.

Table 7. Welfare domains in human–dog bond articles with a primary or secondary focus on dog
welfare by scientific domain (2012–2023; n = 246).

Behavior Welfare Medical Social Veterinary

Nutrition 1 0 1 4 9
Environment 6 1 1 2 7
Health 9 0 27 7 47
Behavior 39 11 5 25 34
Other 3 2 2 1 2
Total 58 14 36 39 99

3.2.3. Behavioral Aspects of Dog Welfare by Scientific Domain

The analysis presented in Section 3.2.2. showed that behavioral interactions and their
associated effects on dog welfare (i.e., welfare domain Behavior) were the most common
aspect of dog welfare addressed in our selection of publications on the human–dog bond.
We followed up on this finding with a detailed look at the various types of behavioral
interaction issues and we identified the eighteen distinct ones listed in Table 8a.

Table 8. (a) Behavioral interaction effects on dog welfare (welfare domain Behavior) in human–dog
bond articles with a primary or secondary focus on dog welfare by scientific domain (2012–2023;
n = 114). (b). Sources of evidence for the analysis presented in (a).

(a)

Science Domain: Behavior Welfare Medical Social Veterinary Total

Behavioral interactional effects associated with:
Abuse 0 1 0 0 0 1
Attachment 5 0 0 4 0 9
Synchrony 1 0 0 1 0 2
COVID-19 pandemic 1 0 0 0 1 2
Dog characteristics 2 1 3 2 0 8
Dog emotion 5 0 0 1 2 8
Dog preferences 2 0 0 0 0 2
Dog-related injuries 0 0 1 0 0 1
Dog training 3 1 1 2 4 11
Ethical/moral issues 1 0 0 1 0 2
Intraspecies interactions 6 0 0 0 0 6
Owner characteristics 7 3 0 13 11 34
Physical activity 0 0 0 0 0 2
Population management 1 0 0 0 0 1
Post-conflict behavior 0 0 0 1 0 1
Problem behaviors 5 3 0 0 8 16
Stress levels 0 1 0 0 0 1
Veterinary visits 0 1 0 0 5 6
Total 39 11 5 25 34 114
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Table 8. Cont.

(b)

Scientific
Domain Behavior Welfare Medical Social Veterinary

Abuse - McMillan et al. [24] - - -

Attachment

Carreiro et al. [25];
Riggio et al. [26];
Saavedra-Aracena et al. [27];
Sipple et al. [28];
Thielke and Udell [29]

- -
Lewis [30];
Solomon et al. [31];
Payne et al. [32];
Konok et al. [33];

Behavioral
synchrony Duranton et al. [34] - - Duranton et al. [35] -

COVID-19
pandemic Brand et al. [36] - - - Sherwell et al. [37]

Dog
characteristics

Samet et al. [38];
Protopopova et al. [39] Döring et al. [40]

Lee et al. [41];
Smith [42];
Scotney and Clay [43]

Chira et al. [7];
Yamasaki [44] -

Dog emotion

Hakanen et al. [45];
Savalli et al. [46];
Lenkei et al. [47];
Arahori et al. [48];
Kurachi et al. [49]

- -
McMillan [50] Qiasvand et al. [51];

Ballantyne [52]

Dog
preferences

Bhattacharjee et al. [53];
Duranton et al. [54] - - - -

Dog-related
human
injuries

- - Schurer et al. [55] - -

Dog training
D’Angelo et al. [56];
Vieira de Castro et al. [57];
Harris et al. [58]

Vitulli et al. [59] Alers & Simpson [60] Smith et al. [61];
Pręgowski [23]

Townsend et al. [62];
Learn et al. [63];
LaFollette et al. [64];
Masson et al. [65];

Ethical/moral
issues NG et al. [66] - - Benz-Schwarzburg et al. [67] -

Intraspecies
interaction

Cheng et al. [68];
Uccheddu et al. [69];
Cimarelli et al. [70];
Mariti et al. [71];
Romero et al. [72];
Mariti et al. [73]

- - - -

Owner/handler
characteristics

Brubaker and Udell [74];
Holland et al. [75];
Stevens et al. [76];
Holland [16];
Philpotts et al. [77];
González-Ramírez [78];
Rehn et al. [79]

Reese [80];
Rossi and Maia [81];
Mehrkam et al. [82]

-

Ferrell and Crowley [83];
Giraudet et al. [84];
Karvinen and Rhodes [85];
Włodarczyk [86];
Bouma et al. [17];
Westgarth et al. [87];
Maharaj et al. [88];
Dodman et al. [89];
Davis et al. [90];
Hall et al. [91];
Bathurst and Lunghofer [92];
Sirois [93];
Alcaidinho et al. [94]

The Veterinary Record [95];
Powell et al. [96];
Pirrone [97];
Laurence et al. [98];
Hall et al. [99];
Nardoia et al. [100];
Strickler [101];
McGreevy et al. [102];
Diverio et al. [103];
Herron et al. [104];
Tiplady et al. [105];

Physical
activity - - - - Väätäjä et al. [106];

Yuma et al. [107]

Population
management Ma et al. [108] - - - -

Post-conflict
behavior - - - Cavalli et al. [109] -

Problem
behavior

Feuerbacher and Muir [110];
Gates et al. [111];
Wormald et al. [112];
Thielke and Udell [113];
Mills et al. [114]

Stephens-Lewis et al. [115];
Bräm Dubé et al. [116];
Mehrkam et al. [117]

- -

Powell et al. [118];
Normando et al. [119];
Teixeira and Hall [120];
Taylor et al. [121];
Buller and Ballantine [122];
Dinwoodie et al. [123];
Canejo-Teixeira et al. [124];
Rajapaksha [125]

Stress levels - Koda et al. [126] - - Riggio et al. [127]

Veterinary
visits - Mariti et al. [128] - -

Helsly et al. [129];
Kogan et al. [130];
Csoltova et al. [131];
Döring et al. [132];
Martin et al. [133]

With 29.8% of the total, owner characteristics and their interactional effects on dog wel-
fare were the most often addressed behavioral dog welfare issue across scientific domains
(four out of five scientific domains reporting), followed by problem behaviors (14.0%; three
of five scientific domains). Dog training was another relatively common behavioral dog
welfare issue (9.5%; five of five scientific domains), followed by interactional effects related
to attachment to owner (7.9%; two of five scientific domains), dog characteristics (7.0%;
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four of five scientific domains), and dog emotion (7.0%; three of five scientific domains).
Intraspecies interactions (5.3%) and veterinary visits (5.3) were specific to scientific domains
with, respectively, one and two scientific domains reporting on these behavioral interac-
tional dog welfare issues. Table 8b shows the sources of evidence for the above analysis.

4. Discussion

4.1. The Five-Domain Model of Dog Welfare and the Sentient Dog

As the Behavior domain was the most frequently addressed welfare domain in the
selected literature of this scoping review with a focus on dog welfare, we proceeded with a
more detailed review of the publications in this area. The behavioral interaction domain
of Mellor et al.’s five-domain model of animal welfare (Behavior) breaks down positive
human attributes and behaviors into attitude, voice, aptitude, and handling/controlling.
For attitude, confidence, caring, sensitivity, patience, kindness, and empathy are listed
as positive influences on the human–animal interaction, resulting in a bonded, alert, and
responsive animal ready to explore novel events. A calm, clear, and encouraging human
voice adds to that positive mix, and so does an experienced and skilled aptitude on the
part of the human partner. Handling and controlling of the animal by the human partner
should be skillful and gentle, based on an insightful mix of firmness and restraint, and a
focus on rewards. Deficiencies on the part of the human in those attributes and behaviors
can result in the animal being anxious and insecure in the interaction with the human and
can trigger fear and even panic in the animal, as well as helplessness and an avoidance
of novel events [20]. In terms of the operational definition of the human–dog bond that
we advance in this paper, we propose that with the right attributes and behaviors on the
part of the human, the likelihood that the dog will be ready to share feelings, interests,
and experiences with the human partner (see Section 1.2.1) and establish a bond will be
greatly increased.

Groetzinger Strickler [101] states that in recent years, the relationship between pet
and owner has changed significantly. Mirroring empirical and theoretical developments
in the study of animal behavior as a whole [9,11] (see also Section 1.2.1), professionals
including veterinarians and trainers, as well as owners, are more likely than before to
perceive companion animals as thinking, feeling beings. According to Groetzinger Strickler,
this allows for a transition in training and care from one of poor and inadequate behavioral
welfare to an approach that acts on the full potential of the animal. Our own perspective
here acknowledges the science, which shows that many animals that were previously
depicted as mere stimulus response automata are indeed thinking and feeling beings,
capable of making their own decisions while navigating through life. We think that this
new understanding of animal behavior both maps onto and enriches the five-domain model
of animal welfare, especially as it applies, but is not limited to, the human–dog bond.

4.1.1. The Pre-Acquisition Phase and Dog Welfare

Many of the articles that we reviewed for this presentation discuss or investigate
behavioral elements of Mellor et al.’s five-domain model. Several authors stress that the
foundation for a close bond between a human and a dog starts at the time the dog enters
the human’s life, or even before that, during the phase the human contemplates bringing a
dog into her life. Holland and colleagues [16,75] warn against impulse acquisitions without
any research into the background of the dog or its breed. These authors state that acquiring
a dog out of a desire to help a vulnerable animal, including adopting a dog from a shelter,
does not necessarily guarantee the establishment of a bond favorable to the welfare of
the dog, unless and until the human contributes the right mix of attitudes and behaviors
expected to positively affect the dog’s welfare.

Research by Bouma et al. [134] shows that people who frequently read books about
owning dogs and who often talked about this with others were more likely to make an
informed decision about getting a dog, compared to people who visited websites offering
or selling dogs and as such, were more prone to impulse buying. Pirrone et al. [97] stress
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that potential owners should see the puppy they intend to buy while it is with its mother, as
this can provide useful information on the behavior of the mother and can help to predict
the behavior of the puppy as an adult. Diverio et al. [103] show that there can be a gap
between what people imagine as the ideal dog and their actual dog, and that adequate
education of potential dog owners about the specifics of the breed and background of the
dog, and of the positive effects of training activities on the dog’s behavior, is important for
establishing a bond that optimizes dog welfare.

Herron at al [104] point out that newly adopted shelter dogs often experience sepa-
ration anxiety, and that pre-adoption counseling can be helpful to inform the new owner
about effective prevention tools to use in the home to minimize the development of sepa-
ration anxiety. Reese [80] suggests, for shelter dog adoptions to be successful, matching
discussions with a potential owner before showing any dogs are important, as they can
serve as a guide to show only those dogs that in terms of temperament and behavior can
be predicted to be a good match with the new owner. Taken together, these studies show
the responsibilities of potential and new dog owners for doing their part in laying the
foundation from which a bond that optimizes dog welfare can develop.

4.1.2. Owner Characteristics and Dog Welfare

The articles we reviewed for this section present a variety of approaches to the role
of owner characteristics in the human–dog bond and dog welfare. Different aspects of
the Behavior domain of dog welfare are implied, associated with different contexts and
perspectives. Brubaker and Udell [74] found inspiration in human developmental science
for their approach to the human–dog bond. Developmental science shows a link between
parenting style (and parenting practice) and social developmental outcomes in children and
adolescents [135]. In some sociocultural groups, especially in WEIRD societies, authoritative
parenting, which gives children some input in the interaction and respects their relative
autonomy, tends to result in positive social developmental outcomes, such as positive peer
relations and self-confidence and self-esteem in social situations. Authoritarian parenting,
based on less or no child input in the interaction, and, especially, rejecting/neglecting
parenting, have been associated with less positive social developmental outcomes (Ibid.).
Brubacker and Udell showed that authoritative owners with high expectations and high
responsiveness tended to have dogs that were highly social and sensitive to social context
and good at solving an experimental problem task. In contrast, dogs with authoritarian
owners (high expectations and low responsiveness) tended to show less positive social
behavior and problem-solving skills. These authors suggest that a highly social and
cognitively well-functioning dog can be seen as a “happy” dog, and that their research
shows that the style in which owners interact with their dog can have a direct effect on the
dog’s welfare.

González-Ramírez [78] showed that compatibility in energy levels, temperament,
and daily activity between owners and their dogs was associated with less aggressive
and fearful behaviors and higher trainability scores in dogs, compared to less compatible
human–dog dyads. Powell [118] found that owner conscientiousness, extraversion and
openness, and the quality of the bond with their dog (defined here as “attachment”), were
positive factors in the dog’s response to clinical behavioral intervention. Stevens et al. [76]
provide evidence that owners who scored higher on cognitive measures were more likely
to have their dogs complete an obedience training program. Karvinen and Rhodes [85]
showed that owners who train their dog in agility engage in more physical activity with
their dogs but less without their dog, compared to other dog owners. As physical activity
is generally beneficial for a healthy dog, engaging in agility can indirectly have a positive
effect on dog welfare.

We detected a growing interest in personality profiles and mental health of owners
and other humans in the close social circle of a dog and the possible links to the quality of
the human–dog bond and dog welfare. Dodman et al. [89] found a significant correlation
between moderate depression in male owners and the use of aversive and confrontational
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dog training techniques. Tiplady et al. [105] report on the effects of domestic violence
on dog welfare. Dogs that were the target of redirected violence were more likely to be
owned by women rather than men, children, or both partners. These authors also found
that people experiencing domestic violence are often unwilling to confide in veterinarians
or seek help from animal shelters. Hall [91] studied dogs in families with children with
neuro-developmental disorders and with neurotypical children. She found that harsh
contact and rough and tumble play with children with neuro-developmental disorders,
and having to cope with child meltdowns and tantrums, were negative factors in terms
of the welfare of dogs in such families. Hall suggests a safe haven for the dog to escape
to, parent’s awareness of stress signs, and child education in dog interaction to help limit
negative effects on dog welfare.

Ferrell and Crowley [83] studied emotional support dogs’ interactions with their
human beneficiaries and report that approximately one in seven ESA dogs in their study
may not have been receiving consistent quality care. Moreover, explicitly discussing animal
welfare was not associated with actual welfare items except for adequate shelter. While
cautioning that their findings are preliminary, these authors suggest that oversight of ESAs
may need to include an assessment of caretaking behaviors and a determination of how to
best meet the needs of both the beneficiary and the ESA dog.

Giraudet [84] suggests that dogs may show greater levels of stress in the presence
of children, and that the welfare of assistance and therapy dogs who may interact with
children remains underexplored. She suggests that for children, the benefits of interacting
with dogs may outweigh the risks, but that this is not necessarily the case for dogs. Older
children and adolescents may have interactions with dogs that have a more positive effect
on dog welfare. Bathurst and Lunghofer [92], for example, report on ‘Lifetime Bonds’, a
program in Chicago that teams up at-risk youth, particularly adolescent males, and at-risk
dogs impounded as victims of cruelty and neglect. Both youths and dogs help each other in
this program, with the youths learning about the responsibilities of taking care of another
sentient being, and the dogs having a chance to overcome some of the effects of their violent
past through the care and training provided by their young partners.

Behavior problems of dogs are an important dog welfare concern, as they are one of
the most common causes of relinquishment to shelters and a common reason for euthana-
sia [136]. Anxious dogs can be more vulnerable to disease and, through aggressive behavior,
can become a public health concern (Ibid.). Several authors reviewed here discuss the role
of owner characteristics in dog behavior problems and ways to increase owner knowledge
about the causes and interventions associated with problem behavior. Philpotts [77] argues
that while improving an owner’s knowledge through an education intervention has the po-
tential to improve dog welfare, the complexity of dog welfare and dog ownership requires
significantly more informed input from cross-disciplinary and boundary-crossing research
on dog welfare in the design and execution of such education intervention. Westgarth
et al. [87] express a similar view while discussing responsible dog ownership and ways to
promote it. These authors argue that telling owners that they should be responsible is of
limited use for promoting behavior change if it is not accompanied by targeted education
on the dog’s role within the family and wider society.

McGreevy et al. [102] argue for an applied science of dogmanship. They emphasize
the role veterinary behavioral medicine can play in such a science, using information tech-
nology tools such as a computer or personal electronic device-based interactive doglogbook
and dogmanship coaching tool, based on a detailed dog–human interaction ethogram.
They suggest these tools can be combined with real-time measures of heart rate, balance
and movement to give biofeedback, as the user develops timing, consistency, and calmness,
toward an ideal interaction pattern that protects and enhances dog welfare. In a similar
vein, Alcaidinho et al. [94] report on a pilot study on whether the use of a specially designed
smartphone application registering owner and dog interaction can increase the perceived
strength of the bond between owners and newly adopted dogs from a California shelter,
with the goal of reducing returns to the shelter. And in the United Kingdom, a smartphone
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application that rewards owners for walking their dog and taking care of its wellbeing with
points that can be swapped for vouchers, gained 50,000 registered users since its launch in
March 2022 [95].

4.1.3. Problem Behaviors as a Dog Welfare Issue

Problem behavior is discussed extensively in the literature on the human–dog bond
reviewed here, and it is often linked to the welfare of both dogs and their human part-
ners [122]. There is no one-size-fits-all definition for problem behavior, as what is perceived
as problematic dog behavior for one dog owner may not be a problem for another. We
found some reoccurring themes in the literature, however, including aggressive behavior
and separation anxiety. This latter term, borrowed from human psychology, refers to often
destructive behavior exhibited by a dog when left at home with the owner away and no
other humans present. Several authors emphasize that problem behavior can be linked to
the specific functioning, or malfunctioning, of a given human–dog bond. This implies that
in terms of remedying the problem behavior, the behavior and characteristics of both the
human and the dog need to be considered. The first author has experience with this reality,
going back many years when he worked as a professional dog trainer in a large boarding
and breeding facility in Germany. My (PV) task was to correct problem behavior in dogs
boarded at the facility where I worked, ranging from serious issues such as aggression
toward other dogs or people, to more mundane issues, such as excessive leash pulling
when walked, or ignoring commands and generally not being a good canine citizen in the
opinion of the owner. I would work intensively with such dogs for about 6 weeks, at the
end of which I would demonstrate the behavior of the dog to its owner in the expectation
that the dog’s behavior was now acceptable to the owner. In some cases, this was not the
end of it, however, as the dog would be returned to us by the owner with the same problem
behavior occurring again. This is when I learned that to remedy problem behavior in dogs,
both the owner and the dog need to be trained.

Veterinary behavioral scientist Daniel Mills and colleagues [114] propose eight over-
lapping dimensions to be characteristic to the human–dog bond: content of interactions,
diversity of interactions, reciprocity versus complementarity of interactions, quality of
interactions, frequency and patterning of interactions, intimacy, cognitive perspective of
interactions, and multidimensional qualities. They link these eight dimensions to (1) the
emotional involvement/dependency, (2) common interest, and (3) working partnership
that make up a human–dog bond. We see significant similarity here to our own view
of the human–dog bond as one of shared feelings, interests, and experiences. From this
conceptual approach to the human–dog bond, Mills and colleagues suggest that approaches
to problem behavior in dogs should consider the bidirectionality of the human–dog bond,
including the expectations and biases that both partners may bring to the bond. This, of
course, is a more eloquent way of stating what the first author learned as a professional
dog trainer all those years ago: it usually takes two, the owner and the dog, to remedy dog
problem behavior.

Stephen-Lewis et al. [115] make a similar case for the need to consider both owner
and dog when dog problem behavior occurs in their discussion of reactivity in dogs, which
may be a problem to some owners and less of a problem to others. They propose that
dog reactivity is influenced by canine characteristics, human expectations, and human
capabilities, each of which features multiple subfactors, such as culture and lifestyle.
Canejo-Teixeira [124] distinguishes between functional and dysfunctional dyads in the
context of dog aggression and other problem behavior. Human members of functional
human–dog dyads are described as being responsible for the dog’s welfare, providing
the necessary care, and avoiding situations of risk. Humans in dysfunctional dyads are
described as showing the opposite characteristics, and as not always being aware that their
behavior may be placing themselves and/or their dog at risk. Taken together, each of these
authors underlines the need to consider the bidirectionality and overall functioning of the
human–dog bond when dog problem behavior occurs.
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A study by Dinwoodie and colleagues [123] provides a good insight into various
types of problem behavior in a large sample survey of 4114 dogs of mixed and pure breeds
submitted by 2480 dog owners. Male and female, mostly neutered, dogs were equally
represented in the sample. Problem behavior was reported in 85% of the survey responses
and included anxiety and fear, aggression, excessive barking, house soiling, destructive
behavior, and a range of other issues. The survey focused on dog characteristics and found
that age, neutered status, origin, and lineage were all correlated with problem behavior.
Rajapaksha [125] reflects on age as a dog characteristic in problem behavior and suggests
that problem behavior is more difficult to diagnose in older dogs than in younger dogs.
The reason for this is that many degenerative disease conditions in older dogs are reflected
as a change in behavior. Rajapaksha recommends detailed clinical examinations for older
dogs and owner education and behavioral enrichment as measures to improve the welfare
of older dogs.

While framing dog characteristics in the human–dog bond context, research by
Dubé [116] showed that problem behavior was more common in dogs described as highly
sensitive and when there was a mismatch between owner personality and dog “person-
ality”. Gates et al. [111] report on problem behavior in dogs adopted from shelters. In
their sample, most dogs were reported to exhibit problem behavior, including aggression
toward people or dogs, destructive behavior in the home, and excessively high energy.
Interestingly, most new owners showed little concern about the problem behavior, but these
authors do recommend support programs for adopters to increase adoption satisfaction.

While not apparent in the Gates et al. study, problem behavior can result in adopted
dogs being returned to a shelter, or to dogs being relinquished to a shelter in the first place.
Powel and colleagues [118] suggest that problem behavior is in fact one of the leading
causes of dog relinquishment. They surveyed owner perception of problem behavior
of relinquishing and non-relinquishing owners to see whether there were differences
between these two types of owners in how problem behavior was perceived. Relinquishing
owners were found to be significantly less likely to report problem behavior compared
to the matched sample of non-relinquishing owners. Powel et al. suggest that if the
relinquishing owners were indeed answering honestly, they might have been less informed
about normative dog behavior and did not always recognize their dog’s behavior as
a problem.

Several authors in our review discuss separation anxiety, including in dogs newly
adopted from shelters, and possible interventions for this problem behavior. One strategy
that has been suggested is for owners to show little or no excitement during arrivals and
departures from the home. Recent research by Teixiera and Hall [120], however, showed
that this strategy had no effect in mitigating separation anxiety in newly adopted dogs.
Feuerbacher and Muir [110] tried to use the return of the owner as a reward for teaching a
desired behavior to dogs, and the ability to stay alone without showing signs of separation
anxiety increased over baseline, but none of the dogs in the study was able to stay alone for
very long.

4.1.4. Dog Training as a Dog Welfare Issue

Dog training is related to dog welfare in multiple ways, including through the goals
of the training as well as through its execution. The literature on dog training that we
identified as part of our search for articles on the human–dog bond and dog welfare deals
exclusively with dog training in WEIRD societies, highlighting the need for comparative
and ethnographic work on dog training and dog welfare from other parts of the world.
Training goals can be indirectly related to dog welfare, as illustrated by d’Angelo et al. [56],
who report on a training program in Italy with the goal of increasing the chances of shelter
dogs being adopted. The program is described as having met this goal, as adult and older
dogs that underwent a 4-month good canine citizen training program were more likely to
be adopted than an age-matched sample of untrained shelter dogs. In case the adoptions
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of trained shelter dogs indeed resulted in a new “forever home” for these dogs, it can be
argued that their welfare was indirectly served by the training program.

Vitulli et al. [59] report on another shelter dog training program in Italy that is guided
by a systematic pre-training assessment of the dogs to be included in the training program.
Commenting that shelters are often lacking the financial and staff resources to manage
training programs, the authors propose students as a source of labor for such programs. In
Italy, secondary education students can take anthrozoology courses that are focused on dog
training methods respectful of dogs and the human–dog bond. As the mission of many of
these courses is to complement in-class learning with a practicum, Vitulli et al. see this as
an opportunity for shelters to team up with schools to have students conduct their practical
learning through participation in a shelter dog training program.

The Washington Humane Society (WHS) teamed up with the Walter Reed National
Military Medical Center (WRNMMC) in a shelter dog training program. Alers and Simp-
son [60] report on this program, in which soldiers recovering at WRNMMC learned and
applied positive reinforcement training to dogs waiting for adoption at WHS. Similarly,
as in the program discussed by Vitulli et al. [59], the dogs in the training program were
prescreened on health and behavior. Both dogs and soldiers were said to benefit from the
program, as it increased the chances for the dogs to be adopted, and the soldiers developed
new skills, built positive bonds with the dogs, and continued to serve their community.

The reference to “positive reinforcement” in the above section brings us to several
articles from our selection here that we consider to be especially relevant and thought
provoking in terms of the relationship between dog welfare and training. In a published
research proposal focused on the training of working dogs, Vieira de Castro et al. [57]
present an overview of traditional dog training methods based on the behaviorist principles
of classical conditioning and operant conditioning. Classical conditioning methods include
a conditioned punisher such as when an initially neutral stimulus (e.g., the word ‘No!’)
is paired with a punishing stimulus, e.g., a slap. After repeated pairing of these two
stimuli, the word No! can stand alone in achieving the effect of stopping any undesired
behavior the dog may be engaged in. The second classical conditioning method is referred
to as a conditioned reinforcer, where a previously neutral stimulus, e.g., a clicker, is
repeatedly paired with a reward, e.g., a food reward. After repeated pairing of these
two stimuli, the clicker can stand alone in reinforcing a desired (to be trained) behavior
that the dog is engaged in. Operant conditioning provides four training methods: positive
punishment, negative reinforcement, positive reinforcement, and negative punishments.
Positive punishment is used to try to stop an undesirable behavior, for example by jerking
on the dog’s leash or by yelling at the dog. Negative reinforcement involves stopping
a stimulus that is being perceived as unpleasant by the dog (e.g., the vibrations caused
by an e-collar [65]) as soon as the dogs shifts to or shows a desired behavior. Positive
reinforcement involves providing the dog with a reward, e.g., a dog treat, as soon as the
dogs exbibits the desired behavior. Negative punishment refers to removing a stimulus
perceived as pleasant by the dog after it shows an undesirable behavior, e.g., a time-out
session in a dog crate.

Trainers engaged in these techniques often refer to purportedly genetically predis-
posed temperament traits in the dog, such as prey drive (shown, for example, by eagerness
to chase down and retrieve a toy), or food drive, shown by interest in obtaining dog treats
or other foods. In case of positive reinforcement, a toy or treat can be the reward, or can
become a conditioned reinforcer. And in the case of conditioned punishment and positive
punishment, specific behaviors of the handler can be the punishers. As with the pigeons in
BF Skinner’s operant conditioning chambers, there seems to be no need for the dog to do
much else than to focus on the incoming rewards or punishers and to behave accordingly
as it is driven along by its drives.

Pręgowski [23] critically reviews traditional and more recent dog training techniques.
He comments that dog training practices tend to rely either on the traditional approach
of positioning the owner/handler as the dominant “leader of the pack”, resulting in a

357



Animals 2024, 14, 1985

discipline heavy approach, or on behaviorism, with currently more of an emphasis on
positive reinforcement than on punishment. Pręgowski comments that what is left out of
the picture of this otherwise coherent and force-free positive reinforcement approach is the
well-being of the trained dog, including the dog’s immanent needs, especially psychological
needs, such as attention and bonding.

Smith et al. [61] used an ethnographic approach to study the training of police dogs
in the United Kingdom. These authors suggested that in working dog training, the dogs
tend to become “instruments of human work whose capabilities and subjectivities are left
unexplored”. The central aim of their study was to obtain a better insight into the degree to
which this assertion holds in police dog training, and whether and how this type of training
creates a bond between dog and human. The police instructors in the study shared that
they saw the bond between dog and handler as the central pillar in the training relationship.
Through a mix of interviews and observations and the survey of video and photo materials,
Smith and colleagues showed how interests, feelings, and experiences were shared in the
training through “interactions between voices (praising, commanding, warning, types of
barks and growls), sensing and touching bodies (hands, noses, teeth, fur, licks, and bites),
material objects (toys, bite sleeves, leashes, ground, and kennel)”. The trainers commented
that they thought that their canine partners had a better quality of life than the average pet
dog resting at home, but with reference to the work of Bekoff [12], the authors state that
this view omits the consideration of other aspects of a dog’s life, such as play, including
with other dogs, and reproduction and care of offspring.

Finally, in this discussion of articles on dog training and dog welfare included in our
scoping review, LaFollette et al. [64] report on a study that investigated the relationships
among training methods, posttraumatic stress disorder (PTSD) severity, service dog be-
havior, and the veteran–service dog bond in a program matching military veterans with
service dogs. The veteran used multiple training methods, and positive reinforcement
or bond-based training methods were associated with reporting more positive outcomes,
while positive punishment was associated with more negative outcomes. LaFollette and
colleagues suggest that education about training methods could be beneficial for service
dog efficacy and welfare.

4.1.5. Attachment to Owner as a Dog Welfare Issue

Earlier in this scoping review, we discussed the adaptation of the concept of parenting
style to the study of the human–dog bond and dog welfare. Inherent to this approach is the
view that in the human–dog bond, the human is the “adult”, and the dog the immature,
dependent, partner. Attachment theory is another approach from human developmental
science that has been adapted to the study of the human–dog bond and dog welfare.
We identified several attachment publications in our search, and we discuss them here.
Before discussing individual publications, it is useful to review the history of attachment
research. Inspired by the ethologist Konrad Lorenz’ work on imprinting in gosling, John
Bowlby [137] developed attachment theory based on the premise that in species where
infants are fully dependent on their parents for survival, including the human species,
newborns are biologically predisposed to establish a close bond with their caregivers, thus
promoting their chances of survival and, ultimately, reproduction at sexual maturity.

The psychologist Mary Ainsworth developed a standardized test titled ‘The Strange
Situation’ (SST) for measuring the quality of attachment to the primary caregiver of human
infants between 1 and 2 years of age. The SST is purported to identify a secure attach-
ment pattern and distinct patterns of insecure attachment. Like parenting style/parenting
practice theory and research in developmental science, attachment theory has been further
developed through longitudinal research that has linked infant attachment patterns as
measured with SST with later social developmental outcomes, including, in the case of
secure attachment, positive peer relations in childhood and adolescence, and even positive
romantic relationships in adulthood.
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The SST standardized test of attachment in human infants has been adapted for use
with the human–dog dyad to measure the attachment of dog to owner, and in some cases,
owner to dog and dog to dog in cohabiting dog pairs. Several human–dog bond studies
refer to the adapted SST by its original name, while other studies refer to it as ‘The Secure
Base Test’ (SBT) [31,32]. Other studies have developed surveys to be completed by dog
owners to assess attachment of the dog to the owner without employing the SST [26].

Carreiro and colleagues [25] studied the correlation between SST attachment and
sleep patterns in mature dogs. They found that secure attachment in dogs was associated
with more time spent in NREM sleep. They refer to a previous EEG study on pet dogs
that showed that participation in a negative social interaction, including separation from
the owner, was associated with a decrease in NREM duration following the negative
interaction compared to following a positive social interaction. Commenting on these
findings, Carreiro and colleagues suggest that securely attached dogs might have had a
more stable inner state due to the secure base provided by the owner. Thielke and Udell [29]
compared dog attachment to shelter and foster care staff with the dog’s performance on
cognitive tasks. They report that secure attachments were associated with higher persistence
in cognitive tasks in dogs, and with less survey-rated neurotic behavior, compared to
insecurely attached dogs.

Saavedra-Aracena and colleagues [27] asked the question of whether attachment status
would be associated with roaming behavior in owned but free-ranging dogs. The study
was conducted at Navarino Island in Southern Chile, where 30% of owned dogs roam
free. They found that owners of free-ranging dogs are less likely to represent a secure
base to the dogs as measured through SST and complementary surveys. Following these
findings the authors argue for the need for educational campaigns to foster responsible
dog ownership. Sipple et al. [28] found comparable attachment patterns between dogs and
their owners as in similar studies, but no evidence for attachment between cohabiting dog
pairs. These authors suggest that bonds formed among adult dogs likely serve a different
function than those between dogs and their owners. Konok and colleagues [33] found a
correlation between insecure avoidant attachment in owners and separation anxiety in
their dogs. They suggest that avoidant owners may not provide a secure base for their dog
when needed, and as a result, the dog may develop separation anxiety.

Lewis [30] critiques the application of attachment theory and methods to the study of
the human–dog bond and dog welfare. Lewis argues that this approach infantilizes mature
animals and proposes instead that dogs form mature social bonds with their guardians
and that separation anxiety is the result either of the frustration of mature adult group
behaviors, or an overdependency fostered by the guardian. Lewis suggests that social
bonds are adaptive, as they maximize survival and reproductive fitness and, through social
buffering, can ameliorate the physiological response to acute stressors. Lewis adds that it
is reasonable to infer that domestic dogs are emotionally and socially mature individuals
with adult social skills specifically adapted to human social groups. Importantly, Lewis
argues that separation anxiety can arise when a dog’s natural social behaviors are thwarted
when left alone in the home, resulting in frustration of normal adult social behavior. Such
frustration may also occur when dogs are left alone without prior rigorous exercise or other
suitable sensory stimulation. In sum, such frustration of normal adult social behavior when
left alone at home is fundamentally different from a subjective feeling of anxiety in the
absence of an attachment figure. Lewis concludes that from the perspective of dog welfare,
it is necessary that dogs are no longer viewed as immature, infantile individuals, but rather
as mature sentient beings with a predisposition to bond with humans.

4.1.6. Dog Characteristics as a Dog Welfare Issue

Like owner characteristics, dog characteristics affect the human–dog bond, but our
review suggests that more needs to be learned about how this works. Samet and her
colleagues noted that survey studies seeking to define the human–dog bond commonly do
so without specific questions about the dog’s investment in the bond. Samet et al. define
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the human–dog bond as “the unique, dynamic and reciprocated relationship between
a person and dog, one in which each member can influence the other’s psychological
and physiological state”. As a first step to develop more dog-centered questions for
survey research on the human–dog bond, Samet et al. conducted a series of semi-structured
interviews asking dog owners and handlers to comment on their perception of a dog’s place
in the human–dog bond. Themes that emerged included ‘adaptation’, ‘understanding of a
dog’s preferences, likes, and dislikes’, and ‘affirmation’. Subthemes included ‘boundaries’
and ‘expectations’ (within adaptation), ‘excitement’, ‘proximity’, ‘affection’, and ‘recall’
(within affirmation) [38].

Protopopova and colleagues investigated to what extent behaviors of shelter dogs may
affect their length of stay at the shelter. Controlling for morphological preferences, they
found that leaning or rubbing on the kennel wall, facing away from the front of the kennel,
and standing, were all associated with an increase in length of stay compared to dogs who
did not exhibit these behaviors. No association between length of time at the shelter and
consistent behavioral changes was found. The authors conclude that their findings can
help shelters to focus their behavioral modification efforts on behaviors likely to influence
adopters’ choices [39].

Döring and colleagues report on rehoming of laboratory beagles in Germany. They
cite ‘The European Directive 2010/63/EU (EU, 2010; recital no. 26)’ that states as follows:
“(. . .) animals such as dogs and cats should be allowed to be rehomed in families since
there is a high level of public concern about the fate of such animals”. The adopted
laboratory beagles, most of whom had never known life outside their laboratory kennel,
showed desired behavior in their new homes within 6–12 weeks and thus proved to be
highly adaptable. Nine dogs were returned, resulting in a 94% adoption success rate. This
study showed that the rehoming of laboratory dogs presents a valuable alternative to
euthanasia [40].

Lee and colleagues report on owner-reported characteristics of older dogs. This
research is part of the Dog Aging Project. Owners reported that older dogs were less
active than younger dogs; rural dogs were more active than suburban and urban dogs,
especially at younger ages; and larger dogs were more active than smaller dogs. Somewhat
surprisingly, older owners were found to have more active dogs than younger owners [41].
Related to Lee et al.’s study, Yamasaki reports on efforts by dog welfare organizations to
motivate people to adopt older dogs. The approach involves a narrative that describes
older dogs as potentially damaged but always resilient, deserving of care and still capable
of a meaningful life [44].

4.1.7. Dog Emotion as a Dog Welfare Issue

The emotions of dogs, especially negative emotions, were linked to dog welfare by
several authors. Hakanen and colleagues (2020) investigated correlates of non-social fear
in dogs. Non-social fear is an important welfare issue, as it causes distress in fearful dogs.
It was found that less socialization early in life, inexperienced owners, living without
other dogs present, urban environments, and less frequent participation in activities or
training were all factors predictive of non-social fear. The authors suggest that several of
these factors can be improved upon by changes in owner behavior [45]. A survey study
conducted in Brazil showed that negative emotional activation in pet dogs was associated
with single-dog households, with being neutered, and with being owned by women. Mixed
breeds, which account for most of the pet dogs in Brazil, showed higher levels in both
negative and positive emotional activation compared to purebred dogs [46].

Lenkei et al. surveyed personality traits of owners and their dogs and observed
separation behavior with an outdoor test. Dogs with lenient owners were more likely to
bark than to whine during the test, and the authors concluded that the owner’s attitude
toward the dog can be related to the dog’s frustration-related separation behavior [47].
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A survey administered in Tokyo, Osaka, and Sendai in Japan comprising owners of
262 dogs revealed that more than half of the owners reported that their dog showed anxiety-
related behavior, and more than 20% of the owners were concerned about it. Triggers for
anxiety-related behavior reported by owners included ‘separation’ and ‘subject’, ‘storm’
and ‘fireworks’, ‘storm’ and ‘sound’, and ‘fireworks’ and ‘sound’ [49]. A mixed-methods
study in Iran used surveys and a behavioral test to investigate stress and fear-related factors
and behavioral problems in dogs. The results showed that neuroticism and fear caused by
other dogs and humans were commonly associated with problem behavior, followed by
separation from the owner. Small dogs were more likely to show problem behavior linked
to separation and fear caused by other dogs than larger dogs. Keeping dogs indoors with
limited access to a yard was also found to be associated with problem behavior [51].

4.2. Human–Dog Bond Research across the Globe

We found that the number of annual publications on the human–dog bond increased
significantly over the period 2012–2022, and that this upward trend continued in 2023.
We also found that research on the human–dog bond takes place around the globe, with
significant concentrations of this work in Europe and North America. We recognize that it
is possible that publications represented in the database that we searched for this review
are biased in origin toward work from Western, Educated, Industrialized, Rich, Democratic
(WEIRD) societies. As such, our findings concerning the geographical distribution of
work on the human–dog bond are preliminary. More work should be done using other
sources to uncover research on the realities of dog welfare and the human–dog bond in
non-WEIRD countries.

4.2.1. Focus on Dog Welfare in Context

We found that Europe had the highest proportion of publications on the human–dog
bond with a primary focus on dog welfare, followed by North America and Asia. Science
is never conducted in a societal or political vacuum, and future research should study local
animal welfare legislation as a societal context that could motivate or necessitate research
on dog welfare. Moreover, in democracies, legislation derives from societal needs and
sentiments, and as such, the presence or absence of animal welfare legislation specific to
dogs can give insight into a democratic society’s perception of the place of dogs within
the society.

We conducted some preliminary research on animal welfare legislation, using the
World Animal Protection website https://api.worldanimalprotection.org/ accessed on 23
May 2024, and we found that, for example, Austria and The Netherlands, like other EU
member states, ban modifying surgery on dogs, such as the cropping of ears and docking
of tails in certain breeds, as well as the use of E-collars and electric fences and prong collars.
Austria’s animal welfare laws specifically mention the mental wellbeing of animals, and
in The Netherlands, dog welfare is being lobbied for by a 112-year-old organization for
the protection of dogs (Koninklijke Honden Bescherming; https://hondenbescherming.nl/
accessed on 23 May 2024). The US is one of the pioneers in animal welfare legislation
with the 1966 Animal Welfare Act, but much of this legislation is focused on farm- and
industry-related animal practices. The use of E-collars and prong collars has not been
banned in the US, nor has the practice of modifying surgeries on dogs.

4.2.2. Dog Welfare and the Function of Dogs

Our review suggests that function matters in terms of dog welfare. For example,
a study conducted in 124 globally distributed societies showed that human–dog bonds
were closer, and positive care of the dogs increased, in the case of herding dogs, while
the opposite was found for hunting dogs [7]. Research on culturally specific functions
of dogs has the potential to tell us much about cultural diversity in the expression of the
human–dog bond and how it relates to dog welfare.
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In WEIRD societies with breed associations and kennel clubs in place, there is a need, in
our view, for breed-specific investigations of dog welfare as an aspect of the bond between
owners and handlers of the breed. The way in which the original function of a breed
is maintained (or not) through specialized training and specific breeding requirements,
such as done within the member states of the WUSV (Weltunion der Vereine für Deutsche
Schäferhunde; World Union of German Shepherd Dog Club Associations), also deserves
attention. Does formal adherence to a functional breed standard affect the welfare of the
dogs, and, if so, in what way, and how is it related to the nature of the bond between
owners and handlers of the breed? We think that these are questions worthy of pursuing in
future research.

4.2.3. Reciprocity and Individual Differences

Studies reviewed here illustrate reciprocity between humans and dogs in the establish-
ment and sustenance of the human–dog bond, and they shed a light on how that interplay
affects dog welfare. The shared feelings, interests and experiences that build the human–
dog bond vary with the input of both partners, and there is a need for research on how
the interplay of the abilities, predispositions, and characteristics of the partners affects the
bond and dog welfare. There is no generic dog as much as there is no generic human, and
to better understand the reciprocity within the human–dog bond, there is a need for more
attention to individual differences such as ‘personality’ factors in members of both species.
We argue for a relational approach that does justice to uncovering universal patterns of
interaction as well as to the variations thereof.

4.2.4. Crossing Disciplinary Boundaries

This scoping review illustrates that the human–dog bond is a topic of interest across a
range of scientific disciplines. Perhaps this should not come as a surprise, considering that
dogs feature in so many different aspects of human life and human culture. Quite a few of
the studies that we reviewed here were the result of cross-disciplinary collaboration, and
we think that such collaboration will be important to take the research on dog welfare and
the human–dog bond to the next phase.

5. Conclusions

This scoping review shows that during the past decade, 44.8% of publications on the
human–dog bond did not mention dog welfare. This finding can be interpreted from either
a ‘the glass is half empty’ or a ‘the glass is half full’ perspective. We opt for the latter, as this
scoping review also shows that the proportion of publications with a primary focus on dog
welfare more than doubled over the period 2018–2022 compared to the period 2012–2017
(11.8% vs. 24.2%). In addition, the number of annual publications on the human–dog bond,
irrespective of the presence or absence of a focus on dog welfare, increased significantly
during the latter half of the past decade, with the upward trend continuing in 2023. This
scoping review also suggests that more than in previous years, studies are considering dogs
as deserving partners capable of complex interactions with humans that go far beyond mere
responses to reward or punishment. Context matters, however, and the main limitation
of this scoping review is that it presents findings that are mostly restricted to research
conducted in WEIRD societies. There certainly is a need for research on dog welfare and the
human–dog bond in non-WEIRD societies. In addition, the work included in this review
is primarily focused on pet dogs, and we need to know much more about dog welfare in
working dogs and service and assistance dogs as it relates to the bonds of these active dogs
with their owners, handlers, and beneficiaries.

In closing, we suggest that the ethologist Nico Tinbergen’s eminently useful four
questions for the study of behavior can help guide us in our thinking about where to take
the research on dog welfare and the human–dog bond next. Answers to questions like
‘What enhances, protects, and sustains dog welfare in the human dog bond?’ (proximate
causation); ‘How does the human–dog bond develop and how does its development affect
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dog welfare?’ (ontogeny); ‘What is the function of the human–dog bond and how does
function affect dog welfare?’ (function); and ‘How did the ability of dogs and humans to
form close bonds evolve?’ (ultimate causation) could tell us a lot about our dogs as well as
about ourselves. Much remains to be done.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/ani14131985/s1, Selected articles on the human–dog bond without
a focus on dog welfare.
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