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Beyond a pet - contextualizing natural behaviors and welfare challenges for domestic dogs  
 
Abstract 
Scientific interest and research regarding the domestic dog have increased rapidly in recent 
decades - in tandem with the tremendous growth of the pet dog industry and associated popular 
culture - inviting widespread attention to a multitude of questions concerning the first domesticated 
species of animal. Significant progress has been made in identifying the historical contexts and 
biological mechanisms involved in, and critical outcomes of, the natural and artificial selective 
processes which have occurred since the dog’s evolutionary divergence from wolves 10-40,000 
years ago. The behavior of dogs as a species is now a popular topic of discussion catalyzing 
extensive questions within both the scientific community as well as the general public.  
 
While encouraging, these investigations and subsequent conversations are readily frustrated by 
research limitations and societal conceptualizations that fail to fully accommodate a species - the 
“dog” -  for which the extent and complexity of confounding genotypic and phenotypic variables 
contributing to behavior are exceptionally challenging to account. This has unfortunately resulted in 
frequent misinterpretation or over-generalization of findings as it relates to species-typical 
behaviors, with implications for welfare-critical habitat and behavioral interaction experiences and 
requirements in captive conditions for the domestic dog.  
 
Extensive further research should be conducted in efforts to acquire data about the ecological 
variability of and scope of phenotype-specific behavioral diversity material to canine welfare in the 
interest of supporting a more complete range of natural behaviors, as well as greater opportunities 
for allostatic reconciliation in restrictive environments. The development, introduction, and 
employment of a comprehensive welfare-relevant ethogram of natural basal canine behaviors 
reflective of positive emotional valence may provide value in harvesting preliminary data about the 
natural behaviors most prevalent in and valuable for distinct canine phenotypes in the pet dog 
population.  
 
Apples, oranges, and natural consequences 
Though definitionally understood to be a singular biological species, the remarkable breadth of 
phenotypic diversity reflected in the modern canine gene pool (Parker et al, 2017; MacLean et al., 
2019; Creevy et al., 2022; Bray et al., 2021; Dutrow et al., 2022; Salonen et al., 2023; Pongrácz et 
al., 2020, Pongrácz and Lugosi, 2024) has introduced a number of significant hurdles in attempting 
to thoroughly characterize, catalog, understand, and support the expression of typical 
species-specific behaviors distinct to the natural history of dogs (Pongrácz and Dobos, 2025) and 
thus important to welfare. Human interference with evolutionary processes via both artificial 
selection and conditions of captivity have obfuscated the natural mechanisms, functions, and 
development of canine behaviors under these increasing influences. The behaviors of many modern 
pet dogs subject to such significant and often bifurcating variables which are then subsequently 
observed, documented, studied, and discussed in both the literature and society may then reflect a 
somewhat narrow and misleading range of anthropocentric biases, inquiries, and interpretations 
related to what are effectively products of genetic and environmental perturbations (Pongrácz and 
Lugosi, 2024; Pongrácz and Dobos, 2025; Grynkiewicz et al., 2026a, 2026b). Canine behavior may 
also reflect yet unidentified consequential genetic byproducts of these human interventions on 
selected traits (e.g. risk of attachment related disorders in dogs bred for neotenic ontogeny or 
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attentiveness to humans), as well as maladaptive responses to common pet keeping conditions for 
which the animals are not biologically prepared (Polgar et al., 2019; Arndt et al., 2022), as opposed 
to being representative of natural domestic canine phenotypes in general.  
 
Though the vast phenotypic diversity observed in the domestic dog may not be considered sufficient 
enough to warrant the designation of any subspecies therein, phylogenetic research has 
consistently identified significant behavioral variation for those traits under selective pressure 
historically (MacLean et al., 2019; Dutrow et al., 2022; Salonen et al., 2023; Pongrácz et al., 2020, 
Pongrácz and Lugosi, 2024; Pongrácz and Dobos, 2025), which further confound efforts to draw 
conclusions about the normal behavior of these animals. Far beyond the more limited range of 
individual differences observed in other wild and domestic species, the extent of this artificial 
selection and genetic diversification that the domestic dog has undergone throughout the course of 
history is unrivaled in the animal kingdom - not only in regards to their morphology in modern 
breeding, but specifically regarding ecologically-rooted behavioral functions under artificial selective 
pressure such as those involved in foraging, hazard avoidance, and social/reproductive adaptations 
(Coppinger & Coppinger, 2002). Efforts to identify natural behavior in dogs should therefore be 
ecologically relevant (Pongrácz and Dobos, 2025), attending to those canine behavioral traits 
modified through both geographically-distinct environmental pressures (Parker et al., 2017) and 
subsequent selection for hypertrophied, muted, targeted, and redirected expression in 
anthropocentric historical contexts (Kolm et al., 2020; Lord et al., 2025b; vonHoldt et al., 2017; 
Brophey, 2018b and 2021). Such extreme artificial selection, in particular, has resulted in vast 
differentiation of related phylogeny-specific biological mechanisms and ontological consequences 
among individuals - influencing the emergence, prevalence, stylization, strategy, sequencing, 
intensity, and releasers of natural behaviors in various working breeds of dogs (Coppinger & 
Coppinger, 2002).  
 
For example, those breeds of dogs developed for direct human intervention and cooperation in 
hunting game birds have undergone extreme phylogenetic selective pressure (if largely artificial) to 
inhibit elements of predation in order to be receptive to human directions in the process of searching 
for, locating, and acquiring prey (Dutrow et al., 2022). The modified mechanisms of feeding 
behaviors - e.g. searching by systematically “flushing” through tall grass to reveal birds, pointing or 
“setting” upon identified targets in paused orient responses designed to enable strategic human 
interventions - reflect not only the ultimate predatory functions of foraging for sustenance so critical 
to natural canine survival. They also indicate the distinct phylogenetically inherited receptivity to 
human influence primed to be further shaped through proximate experiences and ontological 
development in individual animals. Such naturally motivated behavioral instincts, contrasted from 
those predatory behaviors observed in other breeds valued for their independent hunting apart from 
human involvement (e.g. terriers, scent hounds) (Dutrow et al., 2022), inform both the 
understanding of as well as accommodation for these behavioral and welfare distinctions between 
such highly diversified breeds of dogs. 
 
To date, these differing behavioral needs of dogs, while superficially indicated to accommodate 
species-specific expressions, have often been divorced from biological frameworks, poorly 
understood, or extrapolated from generally non-analogous human models - such as Maslow’s 
Hierarchy of Needs (Griffin, et al., 2023) - by leading pet industry educators and professionals. 
Unwarranted emphasis is often additionally placed on the value of positive reinforcement training in 
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consideration of canine and other animal wellness (Pręgowski, 2015; Littlewood et al., 2023). 
Common consensus, then, for those principles and practices which are adopted, established, and 
applied by many professionals for such a phenotypically diverse species are unintentionally 
inadequate and delusive when guiding members of the general public in the animals’ care. The 
kinds of behavioral needs of domestic dogs which are popularly identified - i.e. “running, resting, 
playing, exploring, and positive consistent interactions with humans” (Novack et al., 2023) - are 
largely anthropocentric, insufficiently recognized, and incompletely summarized in both the pet 
industry and the literature.  
 
Excessive importance has also been placed on the anthropogenic niche of the species as obligate 
synanthropes, leading both pet market authorities and various academics to erroneously assert that 
all human environments are unequivocally a dog’s natural habitat to which the animals are 
inherently well-suited, neglecting the profound effects of recent modernization and urbanization on 
these conditions (Meyer et al., 2022; Morris et al., 2011; Coppinger & Coppinger, 2002). Many 
natural canine behaviors and needs distinct to relative phenotypes may be consequently 
underattended. These shortcomings have direct repercussions for the practical application of animal 
welfare models for the species, as the scope of canine behavioral needs are superficially 
categorized and provisioned in captive environments for a species routinely presented to the 
general public as definitionally “pets”. Further elaboration on, as well as breed-specific qualification 
of, the various components of canine behavioral ecology will be critical to improving education and 
standards of care for the modern pet dog population moving forward.  
 
Harnessed, hypertrophied, and hijacked - feeding behavior in dogs 
The ancestor of the domestic dog, the wolf, provided the raw genetic material for the evolution of 
the species we share our lives with today. The natural predatory behavior of wolves is regularly 
documented as distinctively adapted for predominantly cooperative group hunting of large prey 
(Coppinger & Feinstein, 2015; Wynne, 2021), but includes predation of smaller game as well 
(Stahler et al., 2006). Foraging behavior being sensitive to changing ecological pressures, 
adaptations to diminishing or emerging niches in food sources are also observed in the wolf. Less 
noted are those opportunistic scavenging behaviors for foods such as berries, other fruits, 
vegetation, and fish (Evavold et al., 2024; Freund, et al., 2023; Stahler et al., 2006), as well as 
carrion via scavenging and kleptoparasitism in cases of high inter-species predator competition 
(Elbroch et al., 2015).  
 
The feeding behavior of the domestic dog is commonly distinguished from that of the wolf as being 
that of a scavenger distinct to their role as obligate synanthropes (Coppinger & Coppinger, 2016; 
Lord et al., 2025a), rather than that of an effective hunter (Coppinger & Feinstein, 2015; Wynne, 
2021). However, the modified ecology of the world’s naturally evolving free-roaming population of 
dogs only tells part of the story - reflecting the adaptation of the domestic dog to the anthropogenic 
niche provided by human environments around the world over the millenia. Predatory behavior in 
domestic pure-bred dogs has not only been preserved in the modern canine gene pool; it has been 
harnessed, manipulated, exaggerated, and exploited to various ends by humans throughout history 
(Coppinger & Coppinger, 2002; Lord et al., 2025b; Brophey, 2018b and 2021).  
 
Foraging for prey and the subsequent behavior of predation (the functional natural predatory 
sequence observed in the domestic dog’s wild wolf ancestor: orient–eye-stalk–chase–grab-bite–kill 
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bite–dissect–consume (Coppinger and Coppinger, 2002)) has been extensively modified in the 
domestic dog, and is “considered one of the most characterising aspects of breed-specific behavior” 
(Broseghini et al., 2024). Post domestication, predatory behaviors in dogs have been under extreme 
selective pressure for purposes of hunting a variety of game and varmints, as well as herding 
livestock, and being virtually muted in livestock guardian breeds charged with protecting stock from 
other predators (Coppinger & Coppinger, 2002). Breeds of dogs were developed, for example, for 
both independent and cooperative hunting behaviors involving pronounced or specialized 
preliminary finding/searching of prey (Coppinger & Feinstein, 2015) - with scent hounds prized for 
tracking scents and gun dogs hailed for revealing and retrieving target animals. In herding dogs, the 
eye, stalk, and chase steps of the sequence are believed to have been exaggerated, with the 
grab-bite and kill-bite elements intentionally muted to prevent injury to managed stock (Coppinger & 
Coppinger, 2002). In terriers, the predatory sequence was preserved for purposes of independent 
vermin control in the interest of protecting food resources from rats, mice, foxes, etc. in human 
environments (Dutrow et al., 2022). 
 
Departing from traditional ecological foraging behavior, these modified predatory behaviors no 
longer required a functional survival benefit for the animals; as such they may contradict ethological 
models of feeding behavior in wild species of animals. Rather, these manipulated motivations and 
motor patterns were preserved without evolutionary benefit for the species, as inherited instincts 
primed to be capitalized upon by people for a variety of human applications and interests.  
 
Predatory partners, parasites, and puppets  
The domestic dog has come to exemplify the concept of descent with modification. However the 
species’ extensive human-manufactured biology has fundamentally conflicted with the natural 
criteria for such changes - adaptive individual and reproductive fitness. Save the world’s 
free-roaming populations, many breeds of dogs have been essentially crafted and modified into 
instruments and tools employed for human feeding behaviors (as well as the protection of such 
acquired resources and territories enabling them). Some breed-specific, modified foraging 
behaviors may not only fail to serve the direct interests of the dogs themselves; they may further 
facilitate expensive or maladaptive motivations for the animals, compromising fitness and functional 
coping capacity - particularly in quotidian pet conditions of captivity further frustrating their 
expression. Though the dog’s historical relationship with humans positions the species as a form of 
mutualism resulting in exceedingly successful outcomes by certain measures (e.g. population), a 
more thorough account of fitness consequences paints a complicated picture of this symbiotic 
arrangement that may include some parasitic exploitation of natural canine phenotypes by human 
partners historically as well as in modern society (Meyer et al., 2022). 
 
One of the resulting challenges, then, for the range of dogs which have been under such 
remarkable selective influence historically is the body of welfare implications for these complex 
behavioral traits. Good animal welfare is understood to include the environmental and experiential 
affordances for the expression of phenotype-specific natural behaviors that the animals are highly 
motivated to perform (Mellor et al., 2020; Littlewood et al., 2023; Miller et al., 2020). Inherited 
instinctual behaviors, particularly feeding behaviors, may be especially vulnerable to stereotypies if 
not effectively afforded and diversified in captive conditions (Pierdon, 2026). Extensive negative 
welfare implications of human intervention on the functional fitness of these animals is a concern; 
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some exaggerated selected behavioral traits and motivations could be deleterious to the interests of 
dogs in exchange for those of humans (Mazzini et al., 2025).  
 
Hijacking the natural selection process through artificial selection for or against specific expressions 
or intensities of behaviors, certain elemental evolutionary principles (such as self-preservation and 
economy of behavior) have been effectively bypassed or over-ridden at the expense of the animals, 
resulting in the inheritance of traits that may have conflicted with evolutionary fitness 
(Menor-Campos, 2024; Careau et al., 2010; Brophey, 2021). “Gameness” in terriers is an especially 
compelling example - where the perceived costs and resulting modulation of conflict engagement 
behavior and economical ritualization signaling has been diminished in favor of ecologically 
expensive aggression through human selection for this trait. Humans have arguably pulled on the 
genetic strings of dogs to such degrees in these cases that the animals are effectively involuntary 
canine puppets of sorts, exhibiting behaviors which not only lack adaptive benefit but may even 
reduce fitness as a matter of breed standard.  
 
Predators as pets  
As a result, the scope of inherited predatory sequence behaviors reflected in the modern canine 
gene pool may not only be difficult to accommodate in modern pet environments; their afforded 
expression may at times conflict with the fitness of the animals themselves. This presents a 
complex and unique challenge to welfarists and animal caretakers. Providing for the expression of 
behaviors an animal may be highly motivated to perform is beneficial in reducing distress and 
frustration; yet the engagement in those behaviors may assume a cost for the animal - particularly 
when certain rewarding activities foster vulnerability to behavioral addictions (Mazzini et al., 2025).  
 
Future research could potentially reconcile such unnaturally conflicting forces, hopefully clarifying 
those behaviors most valuable to welfare in captive modern conditions which are so incompatible 
with their phylogeny. Examining the welfare repercussions of maintaining certain breeds of dogs in 
restricted conditions which either fail to provide for the relevant behavioral interactions, or potentially 
conflict with an animal’s interests in their engagement, could also be further instrumental to these 
ends (Sonntag & Overall, 2014). The costs and benefits of engagement in those highly 
exaggerated, diversified behavioral performances for which dogs have been historically selected is 
complicated and mostly unknown; though accommodations for behavioral differences are inevitably 
important to consider and necessitated in curated welfare provisioning. 
 
In endeavoring to facilitate greater improvements in the 4th Domain, it may be prudent to first return 
to the basal elements of feeding behaviors in wolves as a point of reference for more 
comprehensively affording the expression of related behaviors in dogs. The many natural motor 
pattern elements involved in compositions of both appetitive and consummatory foraging behaviors 
in dogs (such as exploring, scent tracking, orienting, stalking, chasing, pouncing, digging, rooting, 
grabbing, shaking, tugging, dissecting, licking, chewing) are largely preserved if differentially 
distributed among breeds, and should be appreciated in affordance provisions for dogs in captivity 
to reduce frustration, distress, and other welfare consequences.  
 
Canine foraging and predatory behaviors can be more completely understood as elements of 
sequential steps, with each involving a number of unique behaviors themselves. Coppinger & 
Feinstein, for example, identify the three stages as: finding, acquiring, and consuming food (2015). 
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Alternatively, the phases of search, approach, chase, and bite have been proposed (Broseghini et 
al., 2024). While certain consummatory-dominant elements of canine foraging behaviors (sniffing, 
licking, object manipulation, tugging, biting, chewing) have been popularly recognized and 
provisioned in the pet industry and popular market - with various treat dispensing objects, snuffle 
mats, tug toys, and chews now widely available - many feeding behaviors continue to be 
unidentified and underaccommodated. Particularly those behaviors involving the finding /search 
phases (exploring, scent tracking) are increasingly challenging to afford in captive conditions, as 
they generally require agency-directed activity in larger natural spaces. Other foraging behaviors, 
both predatory and scavenging, that human caretakers find generally undesirable or easily 
misplaced onto unwanted targets (i.e. digging, rooting, stalking, chasing, biting) are not only 
inadequately provisioned in most pet homes; many are routinely punished or modified through 
training and behavior modification. Even when these behaviors are humanely redirected to more 
desirable and manageable incompatible behaviors, certain welfare costs may persist if they are 
functionally prohibited without relief (Arndt et al., 2022). 
 
Parenting - pups, packs, and pets 
Further contextualizing the relative compatibility between natural domestic dog behavior and 
modern pet conditions are the reproductive systems and social structures of the species, as 
respectively influenced by anthropogenic genetic interventions and environmental conditions. The 
family structures observed in free roaming populations of domestic dogs represent a slight 
departure from their almost exclusively monogamous ancestral wolves. While monogamy is 
occasionally observed in domestic dogs, there is a high degree of behavioral plasticity within the 
consistently preserved, if somewhat less expensive, “k” parenting strategy in which extended care is 
provided to pups (Lord et al., 2013). Polygyny, polyandry, polygyndry, and promiscuity have all been 
documented, as largely subject to food availability (Hansen-Wheat & Wynne, 2025). The still 
relatively high investment in offspring care, feeding, protection, and rearing observed in domestic 
dogs is supported by a monestrous reproductive cycle (if largely non-seasonal as a result of 
increased food availability) in bitches (Fielding et al., 2020), allowing females to fully attend to the 
needs of their pups before coming into season again.  
 
Such intensive parental investments can have meaningful returns in the behavioral economics for 
such a highly social species of animal. Despite previous descriptions of reproduction in free-roaming 
dogs, bitches have since been observed as having extensive help from other social members or 
affiliations -  with biparental care, allomaternal care, and alloparenting contributions noted in certain 
populations of dogs (Hansen-Wheat & Wynne, 2025). Furthermore, higher rates of offspring 
retention complemented by minimal dispersal ranges can increase the degree of relatedness 
between dogs in a given population. Delayed benefits of both socially reciprocal helping behaviors 
from mature offspring relations and optimized genetic representation in subsequent generations are 
then potentiated (Dawkins, 1976), possibly depending on the abundance of food resources 
(Hansen-Wheat & Wynne, 2025).  
 
The highly cooperative social structures and associated behaviors observed in wolves have been 
ecologically modified in free-roaming dog populations, but they are far from ultimately diminished. 
Such sophisticated collaborative survival systems in wolf populations have had significant 
implications for the adaptive success of their domestic dog descendents, even positioning 
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relationships between humans and dogs for success through the inheritance of “cooperative 
baggage”, such as distinct cognitive capacities for intention-reading (Cordoni and Palgi, 2019). 
 
While these kinds of natural social adaptations and skills have proved valuable for the free-roaming 
domestic dog as a species so highly dependent on human resources for survival (Bhattacharjee et 
al., 2018; Nandi et al., 2025), further human influence on canine welfare has not always been so 
beneficial for the animals. Dogs that have been subject to the consequences of artificial selection 
and conditions of captivity have experienced a range of interruptions to their reproductive and social 
behavior as a species. Frustration of natural courtship, mating, parenting, and related suites of 
social cooperation behaviors between conspecifics likely have significant consequences for canine 
wellness which have yet to be appreciated, as these highly motivated behaviors are prevented in 
captive breeding and traditional modern pet environments (Arndt et al., 2022; Mellor et al., 2020). 
Additionally, the routine practice of gonadectomy in pet dogs not selected for breeding programs 
may have significant short and long term negative health and welfare costs, especially when 
conducted early in life (Kutzler et al., 2020).  
 
The pet-keeping of domestic dogs has increasingly confounded the reproductive physiology and 
behavioral ecology of the species, supplanting the natural parental and associated social 
experiences available to free roaming dogs with those of being involuntary dependent on human 
caretakers. The natural receptivity of and attention to human moods and intentions may have 
provided the initial collaboration opportunity between the species (Cordoni and Palgi, 2019); but 
further paedomorphic effects of the “domestication syndrome” on the domestic dog, pronounced in 
artificially selected morphological and behavioral traits in certain breeds, flipped the evolutionary 
family script entirely. Human beings, so vulnerable to the baby schema effect of their own 
evolutionary history (Lorenz, 1943; Bradshaw and Paul, 2010; Serpell, 2022) and themselves so 
socially deprived of parental and communal caretaking possibilities in modern conditions as social 
obligates (Grinde, 2024), have come to perceive themselves as adoptive parents of sorts of their pet 
dogs as they derive their own fitness benefits from the exchange (Serpell, 2002).  
 
Though the world’s free-roaming dogs have arguably benefitted from the vast anthropogenic 
resources and evolutionary care-taking tendencies in the human population, their own 
species-specific social structures and associated needs have not been eradicated. Dogs may now 
be uniquely adapted to proximity to and relationship with humans (Coppinger & Coppinger, 2016; 
Kolm at el., 2020; Lord et al., 2025a), but their need for relationship with conspecifics has not been 
dissolved as a result (Grynkiewicz et al., 2026a). Relationships with human beings alone are not 
ultimately likely to be sufficient in themselves to meet the complex social needs of the species, at 
least for a great many dogs. Dogs are, ubiquitously, highly social animals dependent on conspecific 
relationships for optimal welfare, regardless of social group size and flexibility (Bonanni and 
Cafazzo, 2014; Grynkiewicz et al., 2026a).  
 
Social selections and the modern canine family 
The social behavior of dogs in relation to other canines, however, is not quite as universal as this 
biological need for conspecific relations. Canine social behavior has been under tremendous 
selective pressure historically - from the process of domestication enabling human relationships with 
dogs (Kolm et al., 2020; Solomons et al., 2021) to specific selections for human-directed attention, 
companionship and cooperation in functional tasks (Kolm et al., 2020; Pongrácz and Lugosi, 2024; 
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Pongrácz & Dobos, 2025). These social behavior influences have been highly consequential in 
successfully positioning the distinct heritage of certain dog breeds for a range of intended 
consequences, such as increased receptivity to training and human direction in herding dogs (Kolm 
et al., 2020; Dutrow et al., 2022, Jeong et al., 2025) or amenability to human expectations 
behaviors, and conditions through temperament selection (Bray et al., 2021; Hare and Woods, 
2024), and conversely increased aggression towards unfamiliar conspecifics in the case of those 
breeds whose selected functions (such as livestock protection) necessitated it.  
 
Additionally, unintentional consequences of these social selective pressures may have predisposed 
certain breeds of dogs for risk of developing pathologies such as separation-related behavior and 
anxiety (Pongrácz et al., 2020 & Pongrácz and Lugosi, 2024). Regardless of these adjustments, 
however, dogs maintain their natural biology as a social species of animal which naturally evolved in 
close relationship to other conspecifics as an important aspect of their ecological niche. The social 
deprivation common to modern pet dogs in Western urban environments (as characteristic to single 
dog households with only brief managed transactional interactions with other dogs in lieu of natural 
social groups) has had severe consequences for not only the social and public behavior of dogs, but 
for their ability to regulate arousal and stress, and function emotionally, cognitively, and 
physiologically as well (Lei et al., 2020; Powell et al., 2025; Grynkiewicz et al., 2026a, 2026b).  
 
While the sophisticated, economical, ritualized signaling (including olfactory, visual, and auditory) 
observed in free-ranging dogs is well documented (Bonanni & Cafazzo, 2014; Bonanni et al., 2017; 
Hansen-Wheat & Wynne, 2025), the social behavior and communication of artificially selected and 
environmentally captive dogs is conversely compromised by remarkable pressures arising from a 
wide variety of sources (Grynkiewicz et al., 2026a). The range of both subtle and pronounced 
species-specific affiliative and agonistic signals observed in free-living, naturally selected 
populations which serve to manage interactions and mitigate risks between both social group 
members and local conspecifics (including affiliative and submissive posturing, facial licking, social 
referencing and alignment, greeting rituals, play sequences, or ritualized spacial social pressure, 
tensed muscles, low growls, barking, marking, etc.) are often stunted through intervening artificial 
selection and captive conditions in modern pet dogs. Communicative fluency may be subsequently 
underdeveloped, leading to social anxiety or conflict (Grynkiewicz et al., 2026a). 
 
The absence of a conspecific social environment for both developing juveniles and adults creates 
cascades of additional challenges for such animals, who are socially handicapped to various 
degrees as a result of their species-specific cultural estrangement. The concept of socialization in 
pet dogs, particularly puppies, could be unintentionally designed to prepare captive canines for the 
exposure to and often transactional interactions with other dogs they will encounter throughout their 
lives, but may not provide a functional substitute for the natural development of social behavior in 
the species (Grynkiewicz et al., 2026a).  
 
The additional intervening forces of human physical restrictions in behavioral interactions with other 
dogs often prevent or deny the expression of natural behaviors in dogs, interrupting or even 
admonishing efforts to communicate with other animals. Particularly concerning is the interruption of 
olfactory literacy, signaling, and navigation for a species whose brain is dominated by the olfactory 
cortex (Horowitz, 2010). This can occur as a practical consequence of space restrictions which do 
not afford the regulation of distance in confined rooms, yards, or leashed exchanges. Without these 
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spacial affordances for flight in the face of social tensions, aggressive behavior can result 
(Rommers et al., 2014). It can also result from demands for obedience and attentiveness to human 
handlers. Many modern pet dogs are therefore biologically under-prepared or unnaturally influenced 
in communication fluency, and further lack sufficient opportunities to learn and improve these skills 
(Grynkiewicz et al., 2026).  
 
The morphological and behavioral variation represented in the scope of canine phenotypes further 
complicates this already troublesome picture; dogs are products of pressures of human influence for 
traits that may directly or indirectly modify both their signaling and perception of other canine 
signals, their movements and postures, and even their playstyles as products of artificial selection. 
Misunderstandings between dogs, therefore, may easily abound. Such challenges are additionally 
complicated by the deleterious effects of forced social structures in pet home environments which 
do not reflect natural social group and relationship establishment, development, conditions, or 
maintenance between conspecifics (Mech, 1972). Subsequent intervention dependence is 
potentially further catalyzed in environmental management and separation between social members 
in multi-dog households - leading to excessive confinement in crates, rooms, kennels, etc. which 
further interrupt natural social behaviors such as social sleeping, which are available in free-roaming 
and well-curated conditions. 
 
The interactions and relationships that dogs share with humans, while elemental to their ecology as 
a species, are unduly over-emphasized in modern pet conditions. The persistent anthropocentric 
perceptions of dogs as a species positioned to meet human needs and interests have largely 
diminished the biological integrity of the species, if accidentally. The sometimes unreasonable 
emotional dependence that many modern people have on their pet dogs, as well as the unhealthy 
codependence on people routinely fostered by them, may be exceedingly problematic in 
consideration of canine welfare (Meyer et al., 2022; Grynkiewicz et al., 2026a, 2026b). Human 
conditions of evolutionary mismatch (Li et al. 2018; Longman & Shaw, 2025; O et al., 2024) may 
disproportionally burden pet dogs as surrogate social members for their own species, as a kind of 
enrichment compulsory to human biology (Longman & Shaw, 2025; Serpell & Paul, 2012). Despite 
the level of enjoyment that humans and dogs are able to naturally share together as compatible 
social partners, it is important to recognize the potential for undesirable outcomes in the 
relationship, particularly in modern conditions of captivity in which dogs have been largely stripped 
of their autonomy (Meyer et al., 2022; Pierce, 2016, 2023). 
 
“Pet”  
Significantly challenging a comprehensive understanding of canine behavior and welfare are a 
number of anthropogenic “pet” constructs and biases regarding the behavior of the domestic dog as 
a species. These historical and cultural influences are critical to account, if misunderstandings and 
malpractice regarding canine behavior in modern society is to be overcome and the welfare of dogs 
meaningfully improved (Sonntag & Overall, 2014). Though the relationships between humans and 
dogs have long been complicated and imperfect, the “petification” of dogs (Meyer et al., 2022) has 
introduced an entirely new range of problems for these animal dependents in the last century 
(Sonntag & Overall, 2014). 
 
Dogs have been increasingly marketed to the general public as pets since the Victorian era (most 
aggressively after World War II as USDA government- sanctioned commercial breeding initiatives 
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for farmers (Animal Folks, 2011)), with profound economic ripples of subsequent demand for both 
puppies and their related products. The competing financial interests of the subsequently booming 
pet industry marketplace and ultimate welfare interests of the animals have often been in conflict as 
a result. As the once-prized functional roles of dogs diminished in both necessity and opportunity, 
and dogs were instead popularly positioned as “pets”, the friction between canine phenotypes and 
these new pet environments and expectations fostered frustrations and conflict in a number of 
ways.  
 
As human families, lifestyles, schedules, and habits rapidly changed with the peak of the Digital 
Revolution, the demand for pet dog training designed to manage or “fix” the behavioral 
consequences of discord between canine phenotypes and pet conditions gradually emerged in the 
latter part of the 20th century. Most people had little to no knowledge about, memory of, or direct 
experience with the extent of the many highly specialized behavioral functions for which canines 
were artificially selected (i.e. various styles of hunting, scent tracking, herding flocks, varmint 
control, livestock protection, bloodsport, conquest, etc.), knowing the domestic dog species simply 
as an intended “pet” for whom such work was now obsolete and undesired (Meyer et al., 2022; 
Morris et al., 2011; Coppinger & Coppinger, 2002; Sonntag & Overall, 2014; Brophey, 2018a, 2018b 
& 2021). Pervasive negligence of animal sentience and antiquated concepts of human 
exceptionalism and dominion over animals (Webb, 2025) only further potentiated misplaced 
assumptions and actions in efforts to mediate these misgivings and their consequences.  
 
Being inexperienced with canine behavior, families often sought guidance from those perceived as 
authorities in dog behavior and training, such as those working with police or military training 
programs (Pręgowski, 2015). Many contemporary dog training concepts and methods originated in 
these foundations of structural obedience and incomplete models of canine social behavior based 
on observations of captive wolf populations (Mech, 1999; Coppinger & Coppinger, 2002; Miklosi, 
2007; Pręgowski, 2015), or were otherwise acquired as trade secrets or wives tales of sorts; 
mythology therefore dominated the pet dog training industry and popular practices in the general 
public in efforts to control the behavior of dogs. The rigid dominance hierarchies established and 
maintained in these unnatural forced social groups of wolves introduced an erroneous model of 
canine behavior (Mech, 1999; Van Kerkhove, 2004; Pręgowski, 2015) that would sadly persist in 
public concept and practical application through the 21st century.  
 
While pet dogs benefitted from increasing scientific attention and professional education in the pet 
industry towards the end of the 20th century, another problem unfortunately emerged. The post 
WWII prejudice against the field of ethology in the United States (given its association with Nazi 
Germany at the time) had critically influenced the fields of psychology and animal behavior, 
elevating the field of behaviorism in the spirit of free-will models viewing behavior as distinct from 
genetic control. A persistent bias against ethological frameworks and ultimate perspectives in favor 
of the more proximate behaviorism lens and Applied Behavioral Analysis in the United States may 
very well have come to compromise certain progress in both research and practice concerning pet 
dogs (Pręgowski, 2015), as popular myths such as “it’s all how your raise them” rapidly prevailed. 
Many dogs and families have subsequently been failed by the fallacious popular belief that dogs 
can be trained to inhibit or exhibit any behavior regardless of other phenotypical factors (Sonntag & 
Overall, 2014), as a result of a hyper-fixation and excessive reliance on behavior modification 
training to modify canine behaviors to align with human conditions and expectations. By effect, 
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many natural canine behaviors have failed to be contextualized within the phylogenetic history of 
dogs, and so are now readily misunderstood as abnormal by both caretakers and canine 
professionals and unafforded in captive pet conditions (Sonntag & Overall, 2014).  
 
The cultural cart before the horse - “pet” dog behavior and training 
Efforts to modify, manage, or otherwise “treat” the expression of these natural canine behaviors (or 
the welfare and behavioral fallout of their prevention) through such behavior modification and 
training may further compromise the already challenged welfare states of these animals in the 
increasingly captive conditions of recent decades (Grandin, 2010; Morris et al., 2011), even when 
solely through positive reinforcement procedures grounded in solid behaviorism science 
(Pręgowski, 2015).  
 
One of the most pronounced examples of these misinformed behavioral interventions is that of the 
“treatment” of separation and attachment related anxiety behaviors in dogs. Since dogs have 
become popularized as pets, changing human lifestyles and pet practices in countries like the 
United States (e.g. both parents working long hours, children often involved in extracurricular 
activities, dogs being kept indoors rather than allowed to roam and interact with other conspecifics) 
have come to routinely require that dogs be left at home alone for 6-10 hours a day. As a highly 
social species of animal (Grynkiewicz et al., 2026a) that has further been selected for elevated 
human dependence in many popular breeds (Dutrow et al., 2022; Pongrácz et al., 2020; Pongrácz 
and Lugosi, 2024), the domestic dog is often not biologically prepared for long periods of separation 
from bonded social members, and can experience extreme levels of distress as a result (Pongrácz 
& Dobos, 2025, Polgar et al., 2019; Arndt et al., 2022).  
 
Rather than principally attending to the underlying conditional mismatch of such isolating standard 
pet dog keeping practices, behavior modification training is commonly employed in efforts to reduce 
the behavioral symptoms of the animals’ distress - vocalizations, urination/defecation, 
destructiveness, attempts to escape/reunite with social members. While aversive methods intending 
to punish and so reduce the expression of these behaviors (e.g. painful or frightening 
consequences for barking delivered by electric collars) are more commonly recognized as reducing 
the welfare state of the animal, training procedures intending to improve coping capacity through a 
combination of desensitization, counter-conditioning, and positive reinforcement may also have 
unintended consequences.  
 
The functional resolution of allostatic signals arising from perceived dangers in cases of social 
separation may be prevented when social members remain unavailable, resulting in chronic and 
maladaptive activation of the stress response (Arndt et al., 2020). The incremental exposure to and 
trainer-perceived desensitization of conditioned stimuli associated with the unconditioned stimuli of 
human absences (such as picking up car keys or putting on shoes), may reduce the saliency of 
these environmental signals and a dog’s subsequent responses to them without fundamentally 
mediating the negative emotional state experienced during owner absences. Both positive and 
negative operant reinforcement of quiet behavior in contexts of separation from people - e.g. 
providing treats or alleviating owner withdrawal upon criteria occurrence respectively - may be 
systematically applied in efforts to train a dog to tolerate isolation. Additionally, foraging enrichment 
opportunities (such as treat dispensers or favorite chews) may be consistently paired, as new 
conditioned stimuli, to owner separation in efforts to change the conditioned association a dog has 
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to owner departures. These environmental enrichments may not be sufficient, however, in 
compensating for social deficits (Lei et al., 2020).  
 
Indeed, even those canine behaviors so universally equated with an enthusiastic “happy dog” and 
showcased by proponents of the positive dog training movement - swoopy or circling tail wagging, 
jumping up, eager social engagement, motivation to participate in training, etc. - may not preclude  
negative potential welfare consequences when comprehensive welfare is ultimately underattended 
(Pręgowski, 2015; Mazzini et al., 2025). Excessive motivation to engage in certain available 
behaviors and experiences may be enabled as a product of reduced environmental complexity and 
alternative opportunities for interactions in other capacities, as stereotypical or vacuum behaviors in 
social or problem solving opportunities. For this reason, motivation and preference testing in captive 
animals may produce misleading data about behavioral needs and wants under such “priming 
effects” (Mason and Burn, 2011). Enthusiasm for activity participation can not be accurately 
determined apart from these influences, particularly when drawing conclusions about the benefits of 
such experiences and welfare state of the animals. 
 
It is therefore necessary to further contextualize observable behavior and perceived positive results 
- whether gauging interest and engagement in foraging enrichment or hypothesized acceptance of 
isolating conditions. Even when positive methods of training and behavior modification are 
employed with favorable observable results - reducing the behavioral symptoms of acute distress 
related to social separation - it is possible that a parasympathetic stress response related to the 
irreconcilability of isolation related allostasis persists as the prevailing tone, resulting in the 
appearance of calmness in the animal (Porges, 2011; Grynkiewicz et al., 2026b). If isolation is 
perceived as punishing by the animal, and such isolation is unavoidable as a matter of daily life in 
pet conditions, then it is also possible that the dog comes to adopt a habitual state of learned 
helplessness (Seligman, 1972). In such cases, the intervening behavior modification may buffer the 
symptomology of the distress caused by separation, without effectively reducing the experience or 
welfare consequences of it. 
 
Stress is of course complex and unique to individual differences (Beerda et al., 1997); it also 
influences a number of interdependent systems in the body (Kiełbik & Witkowska-Piłaszewicz, 
2024), and is reciprocally affected by them. Many other common, seemingly innocuous features of 
modern pet life routinely alter the emotional homeostasis of dogs (Grigg et al., 2021), perceived 
initially as a threat by the amygdala and subsequently transmitted to the hypothalamus, activating 
the stress response (Siracusa, 2026a). Such catalyzing physiological events may be behaviorally 
evidenced, but may also go unnoticed by attending humans. Depending on the nature of the 
stressor and the phenotypical characteristics of the individual animals, dogs may attempt to escape 
from or potentially defend themselves against a stimulus by respectively cowering, tail tucking, 
lowering of the head/ears or barking, growling, baring teeth, snapping, lunging, or biting (Abrantes, 
1997) when the sympathetic tone of the stress response prevails. Given that dogs are understood to 
have less developed prefrontal cortex regions than those of their human companions (Siracusa, 
2026a), rendering them largely unable to modulate or inhibit emotional reactions, it is particularly 
worrisome that humans often attempt to punish the behavioral evidence of routinely or chronically 
stressful events for pet dogs. Almost more concerning are those less apparent parasympathetic 
stress responses of pet dogs, which may seem to pet guardians to indicate a state of calmness or 
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otherwise “good” behavior in a variety of settings (Porges, 2011; Grynkiewicz et al., 2026b; 
Siracusa, 2026a, 2026b). 
 
Behavioral indices of welfare deficits (Mellor et al., 2020) in modern pet dogs which are labeled as 
“behavior problems” can present additional layers of consequences as further restrictions, 
punishments, inhibitory demands, social conflict/alienation, social isolation, or even surrender to 
shelters or behavioral euthanasia (Siracusa et al., 2017; Kiełbik & Witkowska-Piłaszewicz, 2024) 
are potentiated. Reframing public queries about problematic canine behaviors from “how should I 
train the dog?” to “how should I meet the dog’s needs?” could be instrumental in improving not only 
the welfare of both pet dogs and their families, but in fact the very behavioral challenges 
experienced as well. The origin of increasing behavior problems in pet dogs (Pierce, 2023; Beaver 
et al., 2024) may be better understood through a more thorough accounting of the features of 
modern pet environments and their consequences for the umwelt (von Uexküll, 1934/2010) of our 
canine companions.  
 

Pet dog environments 
Environments - literal, social, and emotional - introduce exponentially complex factors of influence 
for canine behavior and welfare. They therefore present cascades of potential welfare 
consequences for captive animals who so frequently experience both acute and chronic stress 
throughout their lives. These environmental and social factors are so far insufficiently captured in 
the existing data (Grynkiewicz et al., 2026a, 2026b), indicating a need to identify those external 
conditions and socio-ecological values most consequential to individual internal states and canine 
welfare overall in future research.  
 
The intrinsic further environmental heterogeneity observed across a species so widely 
geographically dispersed and inconsistently managed by humans creates additional challenges for 
research and practical welfare applications (Powell et al., 2025). The increasingly restrictive 
anthropogenic conditions of captivity in which many of these animals live - particularly in urban 
environments in which the majority of pet dogs reside in developed nations - may greatly prohibit, 
alter, compromise, qualify, and confound canine ethology on an even greater scale (Polgár et al., 
2019; Puurunen et al., 2020; Meyer et al., 2022; Grynkiewicz et al., 2026a). The welfare 
repercussions of such evolutionary mismatch for animals in “intensely homed” (Pierce, 2023) 
captive environments for which they are not biologically prepared may be significant on a multitude 
of levels for both human and non-human animals (Arndt et al., 2022; Li et al., 2018; Volsche and 
Sobol, 2025), particularly in regards to the exponential ramifications of the social ecology of the 
species on welfare guidelines.  
 
While the majority of pet dogs now live in single dog homes without access to bonded conspecifics 
(Anderson et al., 2023; Grynkiewicz et al., 2026a), and so are at greater risk of developing 
fearfulness in their lives (Powell et al., 2025), the human loneliness epidemic has simultaneously 
increased (Louv, 2019) alongside human risk aversion in new social conditions compromising 
stability of relationships (Cudworth, 2017; Grynkiewicz et al., 2026b). These effects may be 
compounded by co-regulation (Sundman et al., 2019) and the reciprocal reinforcement of shared 
vigilance and codependence between people and their canine companions - the stress 
consequences arising from highly managed and socially compacted human cultural infrastructures 
prioritizing control and risk-aversion over exploration and negotiation of, as well as resilience and 
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competence in navigating, interactions and events of uncertainty in modern life (Grynkiewicz et al., 
2026b). Though environmental variability in pet home conditions will continue to challenge efforts to 
generalize theories or conclusions, certain deleterious impacts of urban lifestyles on dog behavior 
and wellness have been identified (Puurunen et al., 2020; Powell et al., 2025). 
 
Many other common shared pet conditions in developed nations are increasingly incompatible with 
the biological rhythms of dogs (as well as humans). Features of modern human lifestyles and 
environments have combined with tendencies to associate quality pet care with greater control and 
restraint (Grynkiewicz et al., 2026b), reducing agency-driven adherence to the circadian systems 
and related maintenance behaviors such as sleeping, elimination, and grooming. These activities 
and their cycles are almost entirely dependent on human perceptions, convenience, and schedules 
in captivity as standard pet keeping husbandry practices; conceptions of acceptable provisions for 
and interruptions to these needs are subsequently skewed in popular culture.  
 
Dogs are polyphasic sleepers with natural diurnal circadian biological rhythms, and as such sleep 
primarily overnight as well as for bouts of time throughout the day (Schork et al., 2022). Some 
breeds of dogs, such as livestock guardian breeds, do however often maintain the crepuscular 
patterns of wild canids to meet demands of protecting stock against predators during dawn and 
dusk (Mosley et al, 2020) - indicating the potential for variation between breeds in this regard as 
well. Pet dogs are generally treated homogeneously in sleeping expectations and affordances (and 
periods of activity as a result), which can introduce challenges not only in genetic differences but in 
ontological considerations for age and development. Beyond these concerns for reduced 
phenotype-specific accommodations, many pet dogs may experience environmental disruptions to 
healthy sleep patterns as a consequence of light and noise pollution in homes and cities, human 
activities and schedules, inability to regulate temperature effectively in confined spaces, social 
isolation or overcrowding. These effects are mostly unintentional, if common; many modern humans 
also suffer sleep disruption (and their associated health problems) in these shared environments as 
well (San and Arranz, 2024). Intentions to share “what’s good for the goose” as “good for the 
gander” with dogs who are increasingly perceived as family members (Stamataki and 
Tragantzopoulou, 2025) may have profound consequences for canine welfare. 
 
Contradictions (and so common conflicts) in grooming behaviors provide another good example of 
problems arising from both human intervention in canine genetics as well as the shared modern 
exposome. Dogs have been bred for maladaptive physical traits that humans find desirable (Bognar 
et al., 2025), including coats that require extensive human care (McDonald et al., 2022). Human 
grooming preferences for sterility, scented shampoos, and appearances may additionally conflict 
with natural canine behaviors of rolling, scratching, chewing, and licking (Jones, 2026) - which may 
ironically increase after grooming treatments. Many dogs further protest the restraint and 
experiences associated with modern grooming too, introducing subsequent layers of potential 
welfare consequences during these often distressing experiences, with both bonded humans and 
strangers, for these humanizing practices. Selective pressures have predisposed some breeds of 
dogs for increased touch sensitivity as well (Dutrow et al., 2022). 
 
Possibly the strangest norm that has been extended to and adopted for modern pet keeping 
practices is that of “potty training”. In the same way that young humans are taught to inhibit their 
biological rhythms for elimination behaviors in the interest of urinating and defecating in defined 
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appropriate locations, pet dogs are expected to learn to relieve themselves outside of the home in 
most cases. While practical enough in theory, this practice has become preposterously 
unreasonable for many modern pet dogs who are left confined at home for extensive periods of time 
on a daily basis (Polgar et al., 2019) without access to elimination areas (or humans from whom 
they can request such access). In fact, to the author’s knowledge, pet dogs are the only species of 
captive animal that cannot relieve themselves as needed. This prevention of allostatic reconciliation 
and relief from related discomfort introduces extensive physical, mental, and behavioral 
consequences for countless dogs on a daily basis - in many ways exemplifying the chronic 
dysfunction so many pet dogs experience in such modern anthrodependent pet conditions (Bekoff 
and Pierce, 2019).  
 
Dysfunctional ecology - a modern pet dog’s world 
Illusive welfare deficits persist beyond the experience of negative emotional states for dogs living in 
modern conditions of captivity. The absence of experiences which provide for positive emotional 
states, such as those phenotypically indicated in species-specific “flow” expressions (Littlewood et 
al., 2023) of seeking and securing resources, accomplishing tasks with pleasure and competency, 
positively engaging with bonded social members, etc. may further compromise the wellness of pet 
dogs in a variety of ways when these behavioral interactions are not adequately afforded (Littlewood 
et al., 2023). The lack of activation in critical reward or pleasure related systems and hormones in 
the body - e.g. the endogenous opioid system, dopamine, serotonin, oxytocin - can also effectively 
reduce the welfare of pet dogs in insufficiently enriched environmental and social conditions. 
Compounding these potential impacts, the absence of certain social conditions with conspecifics in 
captive settings may not only fail to contribute to positive welfare but even reduce the capacity of an 
animal to manage stressful events overall (Grynkiewicz et al., 2026a). 
 
The challenges experienced by modern pet dogs should therefore be recognized as 
inter-dependent and compounding variables which may not only manifest in traditionally recognized 
acute stress signaling, body language, and defensive responses. Displacement and other common 
dog behavior problems arising from incompatible pet conditions (Coppinger & Coppinger, 2002; 
Morris et al., 2011; Meyer et al., 2022; Brophey, 2018a, 2018b & 2021), hyper-attentiveness to 
human cues (Grynkiewicz et al., 2026b), low behavioral diversity (Miller et al., 2020), and more 
insidiously “calm” parasympathetic stress responses and learned helplessness resignation to 
circumstances (Seligman, 1972) are readily potentiated and introduce countless possible indicators 
of distress and underlying welfare concerns. The specific physiological and behavioral 
manifestations of such stress will be highly dependent on the distinct characteristics of both the 
individual animal and their environment, as they attempt to cope with their own unique pet 
conditions and experiences as highly variable phenotypes within the species.  
 
Conclusion 
Understanding the influence of both species-specific and phenotypically distinct selective pressures 
on the behavior of pet dogs is paramount to the development of adequate welfare-critical behavioral 
interaction inventories and subsequent ethograms informing standards of keeping and practice for 
the modern pet dog population. Cultural obstacles to the adoption of such an ecologically relevant 
contextualization of natural dog behavior related to behavior problems should be identified and 
challenged in the interest of improving husbandry practices, designing conditions supporting greater 
behavioral diversity, and accommodating good welfare.  
 



Fundamentals of Animal Behavior, Animal Welfare & Behavior Masters Program, PennVet                                             Kim Brophey            3/15/26 
_______________________________________________________________________________________________________________ 

 

REFERENCES: 
 

Abrantes, R. (1997). Dog language: An encyclopedia of canine behavior. Dogwise Publishing. 

 

Anderson, K. L., Casey, R. A., Cooper, B., Upjohn, M. M., & Christley, R. M. (2023). National dog survey: Describing UK 

dog and ownership demographics. Animals, 13(6), 1072,  https://doi.org/10.3390/ani13061072 

  

Animal Folks. (2011). History: Commercial dog and cat breeding. https://www.animalfolksmn.org/history.html 

 

Arndt, S. S., Goerlich, V. C., & van der Staay, F. J. (2022). A dynamic concept of animal welfare: The role of appetitive 

and adverse internal and external factors and the animal’s ability to adapt to them. Frontiers in Animal Science, 3, 

Article 908513. https://doi.org/10.3389/fanim.2022.908513 

 

Beaver, B. V. (2024). The prevalence of behavior problems in dogs in the United States. Journal of Veterinary Behavior, 

76, 34–39. https://doi.org/10.1016/j.jveb.2024.11.001 

 

Beerda, B., Schilder, M. B. H., van Hooff, J. A. R. A. M., & de Vries, H. W. (1997). Manifestations of chronic and acute 

stress in dogs. Applied Animal Behaviour Science, 52(3–4), 307–319. https://doi.org/10.1016/S0168-1591(96)01131-8 

 

Bekoff, M., & Pierce, J. (2019). Unleashing your dog: A field guide to giving your canine companion the best life 

possible. New World Library.  

 

Bennett, K. (2018). Environment of evolutionary adaptedness (EEA). In V. Zeigler-Hill & T. K. Shackelford (Eds.), 

Encyclopedia of Personality and Individual Differences. Springer, Cham. 

https://doi.org/10.1007/978-3-319-28099-8_1627-1 

 

Bhattacharjee, D., Sau, S., & Bhadra, A. (2018). Free-ranging dogs understand human intentions and adjust their 

behavioral responses accordingly. Frontiers in Ecology and Evolution, 6, Article 232. 

https://doi.org/10.3389/fevo.2018.00232 

 
Bognár, Z., Kawaguchi, Y., Nakamura, K., & Kubinyi, E. (2025). Selective attraction to shorter muzzles in dogs is a 

hidden driver of the brachycephalic welfare crisis. Scientific Reports, 15(1), Article 34699. 

https://doi.org/10.1038/s41598-025-16562-9 

  

Bonanni, R., & Cafazzo, S. (2014). The social organisation of a population of free-ranging dogs in a suburban area of 

Rome: A reassessment of the effects of domestication on dogs’ behaviour. Acta Ethologica, 17(3), 173–187. 

doi.org/10.1007/s10211-013-0158-0 
 

https://doi.org/10.3390/ani13061072
https://www.animalfolksmn.org/history.html
https://public-pages-files-2025.frontiersin.org/journals/animal-science/articles/10.3389/fanim.2022.908513/epub
https://doi.org/10.3389/fanim.2022.908513
https://doi.org/10.1016/j.jveb.2024.11.001
https://doi.org/10.1016/S0168-1591(96)01131-8
https://newworldlibrary.com/product/unleashing-your-dog
https://doi.org/10.1007/978-3-319-28099-8_1627-1
https://doi.org/10.3389/fevo.2018.00232
https://doi.org/10.1038/s41598-025-16562-9
http://doi.org/10.1007/s10211-013-0158-0


Fundamentals of Animal Behavior, Animal Welfare & Behavior Masters Program, PennVet                                             Kim Brophey            3/15/26 
_______________________________________________________________________________________________________________ 

 

Bonanni, R., Cafazzo, S., Abis, A., Barillari, E., Valsecchi, P., & Natoli, E. (2017). Age-graded dominance hierarchies 

and social tolerance in packs of free-ranging dogs. Behavioral Ecology, 28(4), 1004–1020. 

https://doi.org/10.1093/beheco/arx059 

 

Bradshaw, J. W. S., & Paul, E. S. (2010). Could empathy for animals have been an adaptation in the evolution of Homo 

sapiens? Animal Welfare, 19(Suppl), 107–112. https://doi.org/10.1017/S096272860000230X 

 

Bray, E., Otto, C, Udell, M., Hall, N., Johnston, A., & MacLean, E. (2021). Enhancing the selection and performance of 

working dogs. Frontiers in Veterinary Science, 8, 644431. https://doi.org/10.3389/fvets.2021.644431 

 

Brophey, K. (2018a). The problem with treating a dog like a pet [Video]. TED Conferences. 

https://www.ted.com/talks/kim_brophey_the_problem_with_treating_a_dog_like_a_pet 

  

Brophey, K. (2018b). Meet your dog: The game-changing guide to understanding your dog's behavior. Chronicle Books 

 

Brophey, K. (2021). L.E.G.S. Applied Ethology Family Dog Mediation Professional Course, Family Dog Mediation 

Education Center, https://kimbropheylegscourses.thinkific.com/courses/legs2-0 

  

Broseghini, A., Lõoke, M., Guérineau, C., Marinelli, L., & Mongillo, P. (2024). Ethogram of the predatory sequence of 

dogs (Canis familiaris). Applied Animal Behaviour Science, 279, 106402. 

https://doi.org/10.1016/j.applanim.2024.106402 

 

Careau, V., Réale, D., Humphries, M. M., & Thomas, D. W. (2010). The pace of life under artificial selection: personality, 

energy expenditure, and longevity are correlated in domestic dogs. The American naturalist, 175(6), 753–758. 

https://doi.org/10.1086/652435 

 

Coppinger, R., & Coppinger, L. (2002). Dogs (2nd ed.). University of Chicago Press 

 

Coppinger, R., & Feinstein, M. (2015). How dogs work. University of Chicago Press 

 

Coppinger, R. & Coppinger, L. (2016). What is a dog? University of Chicago Press, Chicago, IL 

 

Cordoni, G., & Palagi, E. (2019). Back to the Future: A glance over wolf social behavior to understand dog-human 

relationship. Animals, 9(11), 991. https://doi.org/10.3390/ani9110991 

 

Creevy, K. E., Akey, J. M., Kaeberlein, M., Promislow, D. E. L., & Dog Aging Project Consortium. (2022). An open 

science study of ageing in companion dogs. Nature, 602(7895), 51–57. https://doi.org/10.1038/s41586-021-04282-9 

https://doi.org/10.1093/beheco/arx059
https://doi.org/10.1017/S096272860000230X
https://doi.org/10.3389/fvets.2021.644431
https://www.ted.com/talks/kim_brophey_the_problem_with_treating_a_dog_like_a_pet
https://kimbropheylegscourses.thinkific.com/courses/legs2-0
https://doi.org/10.1016/j.applanim.2024.106402
https://doi.org/10.1086/652435
https://doi.org/10.3390/ani9110991
https://doi.org/10.1038/s41586-021-04282-9


Fundamentals of Animal Behavior, Animal Welfare & Behavior Masters Program, PennVet                                             Kim Brophey            3/15/26 
_______________________________________________________________________________________________________________ 

 

 

Cudworth, E. (2017). Posthuman community in the edgelands. Society & Animals, 25(4), 384–403. 

https://doi.org/10.1163/15685306-12341452 

 

Dawkins, R. (1976). The selfish gene. Oxford University Press  

 

Dutrow, E. V., Serpell, J. A., & Ostrander, E. A. (2022). Domestic dog lineages reveal genetic drivers of behavioral 

diversification. Cell, 185(25), 4737–4755.e18. doi.org/10.1016/j.cell.2022.11.003 

 

Elbroch, L. M., Lendrum, P. E., Newby, J., Quigley, H., & Thompson, D. J. (2015). Recolonizing wolves influence the 

realized niche of resident cougars. Zoological Studies, 54, e41. https://doi.org/10.1186/s40555-015-0122-y 

 

Evavold, I. C., Gable, T. D., Homkes, A. T., & Bump, J. K. (2024). Wolves foraging on berries is likely a widespread 

behavior in southern boreal ecosystems. Ecosphere, 15(10), e70035. https://doi.org/10.1002/ecs2.70035 

 

Fielding, H. R., Gibson, A. D., Gamble, L., Fernandes, K. A., Airikkala-Otter, I., Handel, I. G., Bronsvoort, B. M. de C., 

Mellanby, R. J., & Mazeri, S. (2020). Timing of reproduction and association with environmental factors in free-roaming 

female dogs in southern India. Preventive Veterinary Medicine, 187, 105249. 

https://doi.org/10.1016/j.prevetmed.2020.105249 

 

Freund, D. R., Gable, T. D., Johnson-Bice, S. M., Homkes, A. T., Windels, S. K., & Bump, J. K. (2023). The ethology of 

wolves foraging on freshwater fish in a boreal ecosystem. Royal Society Open Science, 10(5), 230210. 

https://doi.org/10.1098/rsos.230210 

 

Grandin, T. (2010). Animals make us human- Creating the best life for animals. First Mariner Books 

 

Griffin, K. E., Arndt, S. S., & Vinke, C. M. (2023). The adaptation of Maslow’s Hierarchy of Needs to the hierarchy of 

dogs’ needs using a consensus building approach. Animals, 13(16), 2620. https://doi.org/10.3390/ani13162620 

 

Grigg, E. K., Chou, J., Parker, E., Gatesy-Davis, A., Clarkson, S. T., & Hart, L. A. (2021). Stress-related behaviors in 

companion dogs exposed to common household noises, and owners' interpretations of their dogs' behaviors. Frontiers 

in Veterinary Science, 8, Article 760845. https://doi.org/10.3389/fvets.2021.760845 

 

Grinde, B. (2024). The evolution of human social behavior. Encyclopedia, 4(1), 430–443. 

https://doi.org/10.3390/encyclopedia4010029 

 

https://doi.org/10.1163/15685306-12341452
http://doi.org/10.1016/j.cell.2022.11.003
https://doi.org/10.1186/s40555-015-0122-y
https://doi.org/10.1002/ecs2.70035
https://doi.org/10.1016/j.prevetmed.2020.105249
https://doi.org/10.1098/rsos.230210
https://doi.org/10.3390/ani13162620
https://doi.org/10.3389/fvets.2021.760845
https://doi.org/10.3390/encyclopedia4010029


Fundamentals of Animal Behavior, Animal Welfare & Behavior Masters Program, PennVet                                             Kim Brophey            3/15/26 
_______________________________________________________________________________________________________________ 

 

Grynkiewicz, A., Reinholz, A., & Imbir, K. (2026a). Disconnected lives: social networks and emotional regulation in 

domestic dogs. Animals, 16(3), 398. https://doi.org/10.3390/ani16030398 

 

Grynkiewicz, A., Reinholz, A., & Imbir, K. (2026b Entangled Bonds: Dyadic Dependence and Co-Regulation in Western 

Urban Human–Dog Relationships. Animals, 16(5), 715. https://doi.org/10.3390/ani16050715 

 

Hansen Wheat, C., & Wynne, C. D. L. (2025). The unfulfilled potential of dogs in studying behavioural ecology and 

evolution during the Anthropocene. Animal Behaviour, 219, Article 123020. 

https://doi.org/10.1016/j.anbehav.2024.10.034 

 

Hare, B., & Woods, V. (2024), Dogs Are Entering a New Wave of Domestication. The Atlantic, 

https://www.theatlantic.com/science/archive/2024/10/service-dog-domestication-behavior/680240 

 

Horowitz, A. (2010). Inside of a dog: What dogs see, smell, and know. Scribner. 

 

Jeong, H., Ostrander, E. A., & Kim, J. (2025). Genomic evidence for behavioral adaptation of herding dogs. Science 

advances, 11(18), eadp4591. https://doi.org/10.1126/sciadv.adp4591 

 

Jones, L. (2026, February 26). Excessive licking, chewing, and grooming in dogs. PetMD. 

https://www.petmd.com/dog/general-health/excessive-licking-chewing-and-grooming-dogs 

 
Kiełbik, P., & Witkowska-Piłaszewicz, O. (2024). The relationship between canine behavioral disorders and gut 

microbiome and future therapeutic perspectives. Animals, 14(14), 2048. https://doi.org/10.3390/ani14142048 

 

Kolm, N., Temrin, H., Miklósi, Á., Kubinyi, E., & Garamszegi, L. Z. (2020). The link between selection for function and 

human-directed play behaviour in dogs. Biology letters, 16(9), 20200366. https://doi.org/10.1098/rsbl.2020.0366 

 

Kutzler M. A. (2020). Possible Relationship between Long-Term Adverse Health Effects of Gonad-Removing Surgical 

Sterilization and Luteinizing Hormone in Dogs. Animals : an open access journal from MDPI, 10(4), 599. 

https://doi.org/10.3390/ani10040599 

 

Lei, Y., Cao, Y., Liu, C., Zou, L., Wang, Y., & Gao, J. (2020). Prolonged isolation stress accelerates the onset of 

Alzheimer’s disease-related pathology in 5xFAD mice despite running wheels and environmental enrichment. 

Behavioural Brain Research, 379, 112366. https://doi.org/10.1016/j.bbr.2019.112366 

 

Li, N. P., van Vugt, M., & Colarelli, S. M. (2018). The evolutionary mismatch hypothesis: Implications for psychological 

science. Current Directions in Psychological Science, 27(1), 38–44. https://doi.org/10.1177/0963721417731378 

https://doi.org/10.3390/ani16030398
https://doi.org/10.3390/ani16050715
https://doi.org/10.1016/j.anbehav.2024.10.034
https://www.theatlantic.com/science/archive/2024/10/service-dog-domestication-behavior/680240
https://doi.org/10.1126/sciadv.adp4591
https://www.petmd.com/editorial-guidelines
https://www.petmd.com/dog/general-health/excessive-licking-chewing-and-grooming-dogs
https://doi.org/10.3390/ani14142048
https://doi.org/10.1098/rsbl.2020.0366
https://doi.org/10.3390/ani10040599
https://doi.org/10.1016/j.bbr.2019.112366
https://doi.org/10.1177/0963721417731378


Fundamentals of Animal Behavior, Animal Welfare & Behavior Masters Program, PennVet                                             Kim Brophey            3/15/26 
_______________________________________________________________________________________________________________ 

 

  

Littlewood, K. E., Heslop, M. V., & Cobb, M. L. (2023). The agency domain and behavioral interactions: Assessing 

positive animal welfare using the Five Domains Model. Frontiers in Veterinary Science, 10, Article 1284869. 

https://doi.org/10.3389/fvets.2023.1284869 

 

Lively, K. J., & Weed, E. A. (2014). Emotion management: Sociological insight into what, how, why, and to what end? 

Emotion Review, 6(3), 202–207. https://doi.org/10.1177/1754073914522864 

 

Longman, D. P., & Shaw, C. N. (2026). Homo sapiens, industrialisation and the environmental mismatch hypothesis. 

Biological Reviews, 101(2), 580–601. https://doi.org/10.1111/brv.70094 

 

Lord, K., Feinstein, M., Smith, B., & Coppinger, R. (2013). Variation in reproductive traits of members of the genus Canis 

with special attention to the domestic dog (Canis familiaris). Behavioural Processes, 92, 131–142. 

https://doi.org/10.1016/j.beproc.2012.10.009 

 

Lord, K. A., Larson, G., Allaby, R. G., & Karlsson, E. K. (2025a). A universally applicable definition for domestication. 

Proceedings of the National Academy of Sciences, 122(22), Article e2413207122. 

https://doi.org/10.1073/pnas.2413207122 

 

Lord, K. A., Chen, F. L., & Karlsson, E. K. (2025b). An evolutionary perspective on dog behavioral genetics. Annual 

Review of Animal Biosciences, 13(1), 167–188. https://doi.org/10.1146/annurev-animal-111523-101954 
 
Lorenz, K. (1943). Die angeborenen Formen möglicher Erfahrung [The innate forms of potential experience]. Zeitschrift 
für Tierpsychologie, 5(2), 235–409. https://doi.org/10.1111/j.1439-0310.1943.tb00655.x 

 

Louv, R. (2019). Our wild calling: How connecting with animals can transform our lives—and save theirs. Algonquin 

Books. 

 

MacLean, E. L., Snyder-Mackler, N., vonHoldt, B. M., & Serpell, J. A. (2019). Highly heritable and functionally relevant 

breed differences in dog behaviour. Proceedings of the Royal Society B: Biological Sciences, 286(1912), Article 

20190716. https://doi.org/10.1098/rspb.2019.0716 

 
Mason, G. J., & Burn, C. C. (2011). Behavioural restriction. In M. C. Appleby, J. A. Mench, I. A. S. Olsson, & B. O. Hughes (Eds.), 

Animal welfare (2nd ed., pp. 98–119). CABI.  

 

Mazzini, A., Senn, K., Monteleone, F., & Riemer, S. (2025). Addictive-like behavioural traits in pet dogs with extreme 

motivation for toy play. Scientific Reports, 15(1), Article 32613. https://doi.org/10.1038/s41598-025-18636-0 

 

https://doi.org/10.3389/fvets.2023.1284869
https://doi.org/10.1177/1754073914522864
https://doi.org/10.1111/brv.70094
https://doi.org/10.1016/j.beproc.2012.10.009
https://doi.org/10.1073/pnas.2413207122
https://doi.org/10.1146/annurev-animal-111523-101954
https://doi.org/10.1098/rspb.2019.0716
https://doi.org/10.1038/s41598-025-18636-0


Fundamentals of Animal Behavior, Animal Welfare & Behavior Masters Program, PennVet                                             Kim Brophey            3/15/26 
_______________________________________________________________________________________________________________ 

 

McDonald, S. E., Sweeney, J., Niestat, L., & Doherty, C. (2022). Grooming-Related Concerns Among Companion 

Animals: Preliminary Data on an Overlooked Topic and Considerations for Animals' Access to Health-Related Services. 

Frontiers in veterinary science, 9, 827348. https://doi.org/10.3389/fvets.2022.827348 

 

Mech, L. D. (1999). Alpha status, dominance, and division of labor in wolf packs. Canadian Journal of Zoology, 77(8), 

1196–1203. https://doi.org/10.1139/z99-099 

 

Mellor, D. J., Beausoleil, N. J., Littlewood, K. E., McLean, A. N., McGreevy, P. D., Jones, B., & Wilkins, C. (2020). The 

2020 Five Domains Model: including human-animal interactions in assessments of animal welfare. Animals, 10(10), 

1870. https://doi.org/10.3390/ani10101870 

 

Menor-Campos, D. J. (2024). Ethical concerns about fashionable dog breeding. Animals, 14(5), Article 756. 

https://doi.org/10.3390/ani14050756 

 

Meyer, I., Forkman, B., Fredholm, M., Glanville, C., Guldbrandtsen, B., Izaguirre, E. R., Palmer, C., & Sandøe, P. (2022). 

Pampered pets or poor bastards? The welfare of dogs kept as companion animals. Applied Animal Behaviour Science, 

251, Article 105640. https://doi.org/10.1016/j.applanim.2022.105640 

 

Miklósi, Á. (2007). Dog Behaviour, Evolution, and Cognition. Oxford University Press, Oxford.  

 

Miller, L. J., Vicino, G. A., Sheftel, J., & Lauderdale, L. K. (2020). Behavioral diversity as a potential indicator of positive 

animal welfare. Animals, 10(7), Article 1211. https://doi.org/10.3390/ani10071211 

 

Morris, C. L., Grandin, T., & Irlbeck, N. A. (2011). COMPANION ANIMALS SYMPOSIUM: Environmental enrichment for 

companion, exotic, and laboratory animals. Journal of Animal Science, 89(12), 4227–4238. 

https://doi.org/10.2527/jas.2010-3722  

 

Mosley, J. C., Roeder, B. L., Frost, R. A., Wells, S. L., McNew, L. B., & Clark, P. E. (2020). Mitigating human conflicts 

with livestock guardian dogs in extensive sheep grazing systems. Rangeland Ecology & Management, 73(5), 724–732. 

https://doi.org/10.1016/j.rama.2020.04.009 

 

Nandi, S., Aditya, D., Chakraborty, T., Paul, R. S., & Bhadra, A. (2025). Food, Affection and Gaze: Which Cues do 

Free-Ranging Dogs Consider for Engaging with Humans? [Preprint]. arXiv. https://doi.org/10.48550/arXiv.2512.09493 

  

Novack, L. I., Schnell-Peskin, L., Feuerbacher, E., & Fernandez, E. J. (2023). The science and social validity of 

companion animal welfare: Functionally defined parameters in a multidisciplinary field. Animals, 13(11), Article 1850. 

https://doi.org/10.3390/ani13111850 

https://doi.org/10.3389/fvets.2022.827348
https://doi.org/10.1139/z99-099
https://doi.org/10.3390/ani10101870
https://doi.org/10.3390/ani14050756
https://doi.org/10.1016/j.applanim.2022.105640
https://doi.org/10.3390/ani10071211
https://doi.org/10.2527/jas.2010-3722
https://doi.org/10.1016/j.rama.2020.04.009
https://doi.org/10.48550/arXiv.2512.09493
https://doi.org/10.3390/ani13111850


Fundamentals of Animal Behavior, Animal Welfare & Behavior Masters Program, PennVet                                             Kim Brophey            3/15/26 
_______________________________________________________________________________________________________________ 

 

 

Parker, H. G., Dreger, D. L., Rimbault, M., Davis, B. W., Mullen, A. B., Carpintero-Ramirez, G., & Ostrander, E. A. 

(2017). Genomic analyses reveal the influence of geographic origin, migration, and hybridization on modern dog breed 

development. Cell Reports, 19(4), 697–708. https://doi.org/10.1016/j.celrep.2017.03.079 

 

Pierce, J. (2016). Run, Spot, Run: The Ethics of Keeping Pets. The University of Chicago Press. 

 

Pierce, J. (2023). Who's a good dog?: And how to be a better human. Chicago: The University of Chicago Press 

 

Pierdon, M. (2025). Ecology of behavior and biological rhythms [Lecture notes]. Fundamentals of Animal Behavior, 

Animal Welfare and Behavior Program, University of Pennsylvania. https://canvas.upenn.edu 

 
Polgár, Z., Blackwell, E. J., & Rooney, N. J. (2019). Assessing the welfare of kennelled dogs-A review of animal-based 

measures. Applied animal behaviour science, 213, 1–13. https://doi.org/10.1016/j.applanim.2019.02.013 

 
Pongrácz, P., Gómez, S. A., & Lenkei, R. (2020). Separation-related behaviour indicates the effect of functional breed 

selection in dogs (Canis familiaris). Applied Animal Behaviour Science, 222, Article 104884. 

https://doi.org/10.1016/j.applanim.2019.104884 

 

Pongrácz, P., & Lugosi, C. A. (2024). Cooperative but dependent: Functional breed selection in dogs influences 

human-directed gazing in a difficult object-manipulation task. Animals, 14(16), Article 2348. 

https://doi.org/10.3390/ani14162348 

 

Pongrácz, P., & Dobos, P. (2025). Behavioural differences and similarities between dog breeds: Proposing an 

ecologically valid approach for canine behavioural research. Biological Reviews, 100(1), 68–84. 

https://doi.org/10.1111/brv.13128 

 

Porges, S. W. (2011). The polyvagal theory: Neurophysiological foundations of emotions, attachment, communication, 

and self-regulation, W. W. Norton & Company 

 

Powell, L., Stefanovski, D., Dreschel, N. A., & Serpell, J. (2025). The impacts of household factors and proxies of 

human social determinants of health on dog behavior. Preventive veterinary medicine, 239, 106520. 

https://doi.org/10.1016/j.prevetmed.2025.106520 

 

Pręgowski, M. P. (2015). Your dog is your teacher: Contemporary dog training beyond radical behaviorism. Society & 

Animals, 23(6), 525–543. https://doi.org/10.1163/15685306-12341383 

 

https://doi.org/10.1016/j.celrep.2017.03.079
https://canvas.upenn.edu
https://doi.org/10.1016/j.applanim.2019.02.013
https://doi.org/10.1016/j.applanim.2019.104884
https://doi.org/10.3390/ani14162348
https://doi.org/10.1111/brv.13128
https://doi.org/10.1016/j.prevetmed.2025.106520
https://doi.org/10.1163/15685306-12341383


Fundamentals of Animal Behavior, Animal Welfare & Behavior Masters Program, PennVet                                             Kim Brophey            3/15/26 
_______________________________________________________________________________________________________________ 

 

Puurunen, J., Hakanen, K., Salonen, M., Mikkola, S., Sulkama, S., Araujo, C., & Lohi, H. (2020). Inadequate 

socialisation, inactivity, and urban living environment are associated with social fearfulness in pet dogs. Scientific 

Reports, 10(1), 1–10. https://doi.org/10.1038/s41598-020-60546-w 

 

Rommers, J. M., Reuvekamp, B. F. J., & Gunnink, H. (2014). Effect of hiding places, straw and territory on aggression in 

group-housed rabbit does. Applied Animal Behaviour Science, 157, 117-126. 

https://doi.org/10.1016/j.applanim.2014.05.006 

 

Salomons, H., Smith, K. C. M., Callahan-Beckel, M., Callahan, M., Levy, K., Kennedy, B. S., Bray, E. E., Gnanadesikan, 

G. E., Horschler, D. J., Gruen, M., Tan, J., White, P., vonHoldt, B. M., MacLean, E. L., & Hare, B. (2021). Cooperative 

communication with humans evolved to emerge early in domestic dogs. Current Biology, 31(14), 3137–3144.e11. 

https://doi.org/10.1016/j.cub.2021.06.051 

 

Salonen, M., Mikkola, S., Niskanen, J. E., Hakanen, E., Sulkama, S., Puurunen, J., Lohi, H., & the DogRisk Research 

Group. (2023). Breed, age, and social environment are associated with personality traits in dogs. iScience, 26(5), 

106691. https://doi.org/10.1016/j.isci.2023.106691 

 

San, L., & Arranz, B. (2024). The Night and Day Challenge of Sleep Disorders and Insomnia: A Narrative Review. Actas 

espanolas de psiquiatria, 52(1), 45–56., https://actaspsiquiatria.es/index.php/actas/article/view/1610 

 

Schork, I. G., Manzo, I. A., De Oliveira, M. R. B., da Costa, F. V., Young, R. J., & de Azevedo, C. S. (2022). The cyclic 

interaction between daytime behavior and the sleep behavior of laboratory dogs. Scientific reports, 12(1), 478. 

https://doi.org/10.1038/s41598-021-04502-2 

 

Seligman, M. E. P. (1972). Learned helplessness. Annual Review of Medicine, 23, 407–412. 

https://doi.org/10.1146/annurev.me.23.020172.002203 

 

Serpell, J. (2002). Anthropomorphism and anthropomorphic selection—Beyond the "cute response". Society & Animals, 

10(4), 437–454. https://doi.org/10.1163/156853002320936926 

 

Serpell, J. (2022). The origin of animal ethics [Lecture notes]. Animal Welfare and Behavior Program, School of 

Veterinary Medicine, University of Pennsylvania 

 

Serpell, J., Paul, E.S. (2012). Pets in the Family: An Evolutionary Perspective. The Oxford Handbook of Evolutionary 

Family Psychology. 10.1093/oxfordhb/9780195396690.013.0017. 

 

https://doi.org/10.1038/s41598-020-60546-w
https://doi.org/10.1016/j.applanim.2014.05.006
https://doi.org/10.1016/j.cub.2021.06.051
https://doi.org/10.1016/j.isci.2023.106691
https://actaspsiquiatria.es/index.php/actas/article/view/1610
https://doi.org/10.1038/s41598-021-04502-2
https://doi.org/10.1146/annurev.me.23.020172.002203
https://doi.org/10.1163/156853002320936926


Fundamentals of Animal Behavior, Animal Welfare & Behavior Masters Program, PennVet                                             Kim Brophey            3/15/26 
_______________________________________________________________________________________________________________ 

 

Siracusa, C., Provoost, L., & Reisner, I. R. (2017). Dog- and owner-related risk factors for consideration of euthanasia or 

rehoming before a referral behavioral consultation and for euthanizing or rehoming the dog after the consultation. 

Journal of Veterinary Behavior, 22, 46–56. https://doi.org/10.1016/j.jveb.2017.09.007 

 

Siracusa, C. (2026a). Anatomy and Physiology of Behavior: The Stress Response and Emotions.  [Lecture notes]. 

Fundamentals of Animal Behavior, Animal Welfare and Behavior Program, University of Pennsylvania. 

https://canvas.upenn.edu 

 

Siracusa, C. (2026b). Animal societies: Advantages and disadvantages of solitary and social living [Lecture notes]. 

Fundamentals of Animal Behavior, Animal Welfare and Behavior Program, University of Pennsylvania. 

https://canvas.upenn.edu 

 

Sonntag, Q., & Overall, K. L. (2014). Key determinants of dog and cat welfare: behaviour, breeding and household 
lifestyle. Revue scientifique et technique (International Office of Epizootics), 33(1), 213–220.   
https://doi.org/10.20506/rst.33.1.2270 

 

Stahler, D. R., Smith, D. W., & Guernsey, D. S. (2006). Foraging and feeding ecology of the gray wolf (Canis lupus): 

Lessons from Yellowstone National Park, Wyoming, USA. The Journal of Nutrition, 136(7), 1923S–1926S. 

https://doi.org/10.1093/jn/136.7.1923S 
 
Stamataki, E., & Tragantzopoulou, P. (2025). 'he's not just a dog… he's something bigger… my family.' A Qualitative 

Study on Dog Ownership and Emotional Well-Being. Healthcare (Basel, Switzerland), 13(21), 2666. 

https://doi.org/10.3390/healthcare13212666 

 
Sundman, A. S., Van Poucke, E., Svensson Holm, A. C., Faresjö, Å., Theodorsson, E., Jensen, P., & Roth, L. S. V. 

(2019). Long-term stress levels are synchronized in dogs and their owners. Scientific reports, 9(1), 7391. 

https://doi.org/10.1038/s41598-019-43851-x 

 

van Kerkhove, W. (2004). A fresh look at the wolf-pack theory of companion-animal dog social behavior. Journal of 

Applied Animal Welfare Science, 7(4), 279–285. https://doi.org/10.1207/s15327604jaws0704_7 

 

Volsche, S., & Sobol, S. (2025). Breaking boundaries: Interdisciplinary perspectives on One Welfare and the 

human-animal bond. Human-Animal Interactions, 13(1), 0019. https://doi.org/10.1079/hai.2025.0019 

 

vonHoldt, B. M., Shuldiner, E., Koch, I. J., Kartzinel, R. Y., Hogan, A., Brubaker, L., Wanser, S., Stahler, D., Wynne, C. 

D. L., Ostrander, E., Sinsheimer, J., & Udell, M. A. R. (2017). Structural variants in genes associated with human 

https://doi.org/10.1016/j.jveb.2017.09.007
https://canvas.upenn.edu
https://canvas.upenn.edu
https://doi.org/10.20506/rst.33.1.2270
https://doi.org/10.1093/jn/136.7.1923S
https://doi.org/10.3390/healthcare13212666
https://doi.org/10.1038/s41598-019-43851-x
https://doi.org/10.1207/s15327604jaws0704_7
https://doi.org/10.1079/hai.2025.0019


Fundamentals of Animal Behavior, Animal Welfare & Behavior Masters Program, PennVet                                             Kim Brophey            3/15/26 
_______________________________________________________________________________________________________________ 

 

Williams-Beuren syndrome underlie stereotypical hypersociability in domestic dogs. Science Advances, 3(7), e1700398. 

https://doi.org/10.1126/sciadv.1700398 

 

von Uexküll, J. (2010). A foray into the worlds of animals and humans: With A theory of meaning (J. D. O'Neil, Trans.). 

University of Minnesota Press. (Original work published 1934/1940) 

 
Webb, C. (2025). The arrogant ape: The myth of human exceptionalism and why it matters. Avery.  

 

Wynne, C. D. L. (2021). The indispensable dog. Frontiers in Psychology, 12, Article 656529. 

https://doi.org/10.3389/fpsyg.2021.656529 

 

 

https://doi.org/10.1126/sciadv.1700398
https://psycnet.apa.org/doi/10.3389/fpsyg.2021.656529

