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Canine canaries in the coalmine: welfare warnings, opportunities, and obstacles

As a prominent example of modern One Health research applications, pet dogs have been widely
studied and recognized as sentinels for human wellness in the 21st century for a wide range of
toxins, diseases, pollutants, chemicals, compounds, and pathogens in the shared human
exposome. Potential outcomes for comprehensive welfare improvement beyond the scope of
biological health, for both humans and their figurative canine canaries, are however greatly
restricted by persistent speciesism and the limited scope of research inquiries reflecting the same.
While pet dogs represent a unique and largely untapped opportunity to examine a more complete
scope of welfare concerns for modern people, their value will be limited in this capacity until the
hierarchical model separating humans from other species of animals is effectively challenged.
Unless the many longstanding historical and adopted biases still dominating cultural belief systems
about human animals in relation to the natural world are confronted, and the ecological origins of
human animals are accepted, validated, and popularly integrated, these anthropocentric constructs
and consequences will continue to actively undermine not only the welfare of other species
perceived as inferior, but that of people themselves in the Anthropocene.

A true biophilic renewal - the re-integration of and further investment in ecologically and
phylogenetically informed concepts in research and subsequent applied cultural resource
development - so poignantly indicated and readily potentiated in humans’ modern relationships with
dogs, is elemental to the ultimate adaptive success of humanity and so reflective of the life-saving
promise of these canine canaries in the coalmine. It is proposed that the very phenomenon of pet
dog keeping - perhaps the most remarkable symbol of canine sentinel potential in the modern age -
may be understood collectively as a warning and an opportunity quite literally at the feet of
humanity, while simultaneously symbolizing the pervasive cultural and cognitive obstacles to
optimizing future adaptive benefits for both people and animals.

Biological warnings and current indicator limitations

Dogs have been warning people about potential threats in the environment as an “extra alarm
system” (Coppinger and Coppinger, 2002) since the beginning of their evolutionary relationships
with humans tens of thousands of years ago. Where their capacity to alert to approaching intruders
or predators was so instrumental to human survival for the majority of their shared history, these
canine obligate synanthropes (Coppinger and Coppinger, 2016; Lord et al., 2025) have more
recently become increasingly valued for their ability to serve as sentinels for a range of
environmental threats to human health and wellness (Rabinowitz and Moses, 2022; Schmidt, 2009;
Sexton and Ruple, 2024; Sumner et al., 2020; Wise et al., 2020). Dogs are therefore considered to
be promising as modern day “canaries in the coalmine” (Rabinowitz, 2022), as they live in and are
thus exposed to the many features and effects of modern human conditions. Pet dogs’ sentinel
capacities have been identified for a range of environmental health factors such as chemical
pollutant or contaminant exposures (Avila et al., 2023; Backer et al., 2001; Knapp et al., 2013;
Matheson et al., 2024; Nass et al., 2022), infectious disease transmission (Bowser and Anderson,
2018; Cleaveland et al., 2006;), dangers in walking/exercise opportunities (Jaffe, 2024; Collins et
al., 2022), and even social welfare risk factors (Sexton and Ruple, 2024).



Dogs commonly suffer many of the same subsequent exposome-related ailments as people do, and
are uniquely positioned to offer an early warning system to human health consequences given their
similar genomes, certain shared biological/clinical features, and much shorter lifespans (Wise et al.,
2020). As a result, an appreciation for the welfare of canines as animals to which people have at
least indirect moral duties is representative of the many such substantiating arguments for justifying
the One Health framework - where human interests are understood to be inextricably linked to those
of other species of animals and the environment, and so are better served by a concern for them
(One Health High-Level Expert Panel, 2022).

While impressive in scope of application and potential benefits, however, the modern canine
sentinel concept and related One Health research reveal a number of significant oversights,
persistent indicator biases, and pervasive anthropocentric and reductionist worldviews which may
compromise extensive additional opportunities for improving both human and animal welfare
(Chalmers and Dell, 2015; Johnson et al., 2024; Cox, 2022; Segal, 2019; Verbeek et al, 2024;
Volsche and Sobol, 2025).These unintentional prejudices may well be traced back to one singular
crossroads in human evolution and history - the departure from the hunter-gatherer’s biophilic
circle-of-life worldview, in which there was no marked delineation between people and other animals
in the natural world. Where these hunter-gatherer human animals had long perceived themselves
as having direct duties to other animals as moral agents in an environment to which they were so
deeply connected (Serpell, 2005), their divergence from this ecological trajectory would alter the
course of planetary history irreparably as humanity moved to dominate animal and natural
resources (Diamond, 1987; Gowdy and Krall, 2013; Webb, 2025).

An historical review and evolutionary contextualization of human phylogeny preceding this profound
biological and psychological biophilic severance and related false distinctions (Serpell, 2005;
Chapman and Huffman, 2018; Leach et al., 2023; Webb, 2025) are paramount to dismantling
certain obstacles and potentiating the many further capacities in which modern canines may serve
as sentinels - beyond the scope of largely anthropocentric assessments of predominantly biological
functioning indicators currently so widely appreciated in the literature (Lindenmayer and Kaufman,
2021).

Original obstacles - sacrificing biophilia

As humans attempted to cope with the guilt-inducing effects of their natural anthropomorphism
(Urquiza-Haas and Kotrschal, 2015) regarding the consumption of animals (Rasmussen, 1929) in
the face of shifting environmental pressures catalyzing the neolithic revolution and animal
domestication (Caffrey, 2023), new exonerative belief systems and practices (such as animal and
human sacrifice) were psychologically necessitated. In order to relieve their mounting cognitive
dissonance, humans managed their guilt by appeasing imagined gods and animal deities with
rituals intended to rebalance the scales, as once free-agent animals became readily exploited
human dependents in a newly established "ontological supremacy” (Serpell and Paul, 1994). With
the ultimate sacrifice of Jesus and the accompanying emergence of Judao-Christian concepts and
doctrines of anthropocentric dominion over the rest of nature (Webb, 2025), many humans
perceived themselves as permanently off the anthropomorphic hook. This “ultimate exonerative
belief system” (Serpell, 2005, 2022) catalyzed a psychological split perceived between humans and
other species on earth - the “magic wall” (Brevik and Barbieri, 2019) - that would ripple
consequentially, exponentially, and indefinitely in the Anthropocene epoch.



Since this original biophilic severance, at what some believe to be the dawn of the Anthropocene
(Ruddiman, 2010), human beings have increasingly rejected their hunter-gatherer origins as a
species in preference for the anthropocentric origin story and hierarchical model of humanity’s
position over other animals and the natural world (Webb, 2025). Despite the enormity of the
evidence to the contrary (National Academy of Sciences, 1999), people have continued to reject
evolutionary and biological models as applying to humans, and rather distinguish themselves as
superior non-animal beings (Chapman and Huffman, 2018) - the lasting effects of such speciesism
observable throughout language (Leach et al., 2023), culture and science (Swartz and Mishler,
2022; Webb, 2025), and indeed human and non-human animal welfare today (Herzog, 2010;
Bekoff, 2010).

People came to easily dismiss, or at least minimize, the consciousness of other species of animals
(Serpell and Paul, 1994; Bekoff, 2010) as a means of effectively shielding or reducing the effects of
their cognitive dissonance (Powell, 2025), as they garnered increasing exploitative powers of control
over them. Such social distancing - “in-group” and “out-group” distinctions degrading the moral
status of “other” beings (Brewer, 2007) - separated people from their biophilic connections as a
consequence of psychologically enabling the maltreatment of creatures perceived as inferior to
humans. This stratification of animal sentience and related debates continue even today (Paul et al.,
2020), as the consciousness of various species of animals are commonly compared to the human
standard and arranged accordingly, hierarchically, rather than understood as variations for uniquely
adapted organisms with respectively differing operating mechanisms and hardware (Baars, 1988;
Zych and Gogolla, 2021; Webb, 2025). The welfare consequences of this original discrimination
between the God-like status of human beings and the subordinate value of all other creatures as
non-sentient resources have been severe, for humanity as well as the natural world (Webb, 2025).

E.O. Wilson, in his hallmark book, Biophilia (1984 ), described the inertia and profound human
welfare consequences of the departure from the rest of nature:

“The world began to yield, first to the agriculturalists and then to technicians, merchants, and
circumnavigators. Humanity accelerated towards the machine antipode, heedless of the natural desire of the
mind to keep the opposite. Now we are near the end. The inner voice murmurs You went too far, and
disturbed the world, and gave away too much for your control of Nature.”

The gap between human beings and their ecologically connected niche on earth has continued to
widen to an extreme of evolutionary mismatch (Li et al., 2018; Volsche and Sobol, 2025), as the
almost universal homo-sapien predicament in the modern age. Characterized by profound
experiential and emotional welfare deficits and dysfunction in the Anthropocene (Montgomery, 2018;
Chagi, 2025), this unnatural existence is one people would come to unwittingly extend to their
canine companions as pets (Grandin, 2010; Coppinger and Coppinger, 2002; Meyer et al., 2022;
Pierce, 2016, 2023; Volsche and Sobol, 2025), as they brought them along into their figurative
mines.

Further warnings

The rapidly declining comprehensive welfare of these captive sentinels in the 21st century, so
indicative of the habitual narrow prioritizing of physical health and safety over behavioral and
emotional welfare (Brophey, 2011; Volsche and Sobol, 2025) and alarmingly reflected in canine
behavioral and emotional health disorders (Pierce, 2023) recently reported to be experienced by
over 99% of pet dogs in the United States (Beaver, 2024), may well be forecasting the same for
humanity. In the same manner that any captive species of animal may struggle to cope in habitats



which fail to afford the expression of natural behaviors and struggle in present conditions for which
they are not biologically prepared (Arndt, 2022), both dogs and humans may be experiencing
similarly compromised welfare (Volsche and Sobol, 2025).

A human mental crisis lags only slightly behind such daunting statistics for dogs in this regard
(McGrath et al, 2023; Surkalim, 2022; World Health Organization, 2025), and may very well be due
to a loss of biophilic experiences and opportunities in the environment for which humans are
designed (Chawla, 2020; Haidt, 2024; Hidaka, 2012; Lee, 2025; Louv, 2005; Mate and Mate, 2022;
Montgomery, 2018; Nesse, 2019; Volsche and Sobol, 2025). As University of Lincoln’s animal
behaviorist and researcher states, “Dogs in our home share not only our physical environment, but
may also share some of the psychological challenges associated with modern living. Our pets may
be excellent models of some human psychiatric conditions associated with emotional disturbance.”
(Paul, 2025). The “intensely homed” (Pierce, 2023) environmental conditions of modern captive pet
dogs are, after all, the same habitats shared with people.

Opportunities in other lenses - resurrecting biophilia

As a direct consequence of the false distinction between human beings and other animal species,
more comprehensive modern animal welfare models, such as the “three concerns” (Fraser et al.,
1997) often cited as the three circles or realms, are not generally considered applicable to people.
Therefore, there may be undue emphasis unconsciously placed on the realm of “biological
functioning”, while the “natural living” realm and its affective consequences are largely neglected in
the human population (Lindenmayer and Kaufman, 2021). Beyond the currently recognized scope
of “biological functioning”- related welfare indication value of these canine canaries in the coalmine
in a One Health framework (Sexton and Ruple, 2024), there lie tremendous opportunities to
research, understand, and endeavor to reconcile the other two principal realms of animal welfare -
for both species (Lindenmayer and Kaufman, 2021). The “natural living” and “affective state” realms
(Fraser et al., 1997) are also applicable to cognitively and culturally captive human beings (Lee,
2025; Thompson, 1967), as fellow animals themselves, despite their apparent agency and control in
the modern world. Humans may therefore benefit tremendously through biophilic experiences and
nature therapy (Roszak, 2001; Robbins, 2020; White et al, 2019), as well as a framing of their own
pathologies as adaptive natural responses rather than stigmatized deficiencies (Schroder et al.,
2023; Montgomery, 2018).

Given the resistance to a direct extension of traditional animal welfare models for the human
population in light of their perceived exclusivity (Chapman and Huffman, 2018; Leach et al., 2013),
other human-based research disciplines and frameworks may present greater potential for
effectively integrating welfare insights beyond the scope of physical health. The biopsychosocial
model (Engel, 1977) provides a largely analogous and overlapping framework to the three circles
model (Fraser et al., 1997), although again there appears to be little attention given to the “natural
living” (Fraser et al., 1997) needs of humans in their “social/environment” domain (Engel, 1977). In
order to fully appreciate the persistent deficits in human and animal welfare in the 21st century,
additionally valuable concepts, models, and disciplines - such as evolutionary mismatch theory (Li
et al. 2018; Longman and Shaw, 2025; O et al., 2024) and mismatch resistance (Egeland, 2024),
cultural runaway evolution (Kubinyi and Turcsan, 2025), the growing field of ecopsychology
(Roszak, 2001; Robbins, 2020), and One Welfare (Cox, 2022) - may be further effectively applied in



the interest of optimizing comprehensive welfare across the three realms of animal welfare for both
humans and other species.

Dogs may not only reflect certain natural welfare consequences of unnatural contemporary
conditions shared with people for which neither species is in fact biologically prepared or adapted
(Arndt et al, 2022; Coppinger and Coppinger, 2002, 2016; Haidt, 2024; Hidaka, 2012; Li et al, 2018;
Lea et al., 2023; Longman and Shaw, 2025; Mate, 2022; Nesse, 2019; Volsche and Sobol, 2025;
Todd, 2024), but further represent a valuable bridge by which humans may more readily understand
their own animal needs and natures, overcome their biophilic severance, and improve their welfare
(Beetz et al., 2012; Serpell and Paul, 1994; Wood et al, 2017; Zijlema et al, 2019). Pet dogs are not
merely positioned to improve human welfare as sentinels across a range of welfare considerations;
their very keeping in people’s modern lives in many ways exemplifies both the greatest persisting
barriers against, as well as the clearest windows of opportunity for, the possibility that people may
appreciate and attend to their shared animal welfare needs and present deficits.

Pet dog keeping and evolutionary mismatch - a warning to heed

In light of the rapid rise in pet dog keeping in modern Western households in recent years (Megna,
2025; Pierce, 2023; Powell, 2025), a great deal of debate around the question of whether pet
keeping is evolutionary adaptive to survival and reproduction, maladaptive, or even neutral has
arisen in tandem to account for this escalation in human cross-species adoption (Lea et al., 2024,
Serpell, 2002; Herzog, 2011, 2014; Serpell and Paul, 2012; Volsche and Sobol, 2025). However,
there are other potential explanations for the surge in modern pet dog keeping practices that may
account for its prevalence (Herzog, 2014), such as the aforementioned evolutionary mismatch
theory (Li et al. 2018; Longman and Shaw, 2025; O et al., 2024) and the associated cultural
runaway theory that describe an “amplification of certain traits or behaviours beyond their original
utility” in new ecological or social conditions (Kubinyi and Turcsan, 2025).

In this way, the growing prevalence of modern pet dog keeping may invite attention to human
conditions of evolutionary mismatch (Li et al. 2018; Longman and Shaw, 2025; O et al., 2024).
Though the practice of pet dog keeping may significantly improve health and welfare to some
degree for individuals (Beetz et al., 2012), this does not necessarily translate into evolutionary
fithess or adaptive fitness; rather it may be somewhat compulsory to human biology (Longman and
Shaw, 2025; Serpell and Paul, 2012) and an indication of people’s own mounting unmet social
needs as certain preserved behavioral traits once necessary for survival catalyze significant
motivations for the behaviors to be expressed in mismatched conditions (Arndt, 2022; Longman and
Shaw, 2025). Indeed, this theory could alternatively be extended to explain the various ways in
which captive animals elect to engage in enrichment affordances in captive environments as
biologically adaptive behavioral interaction substitutes (Morris et al., 2011).

Human enrichment - opportunities to engage

It may subsequently be important to consider the question of whether pet dog keeping is somewhat
indicative of and even conceivably imperative to human welfare for much of the modern population,
particularly women, as a sort of substitute coping mechanism provision in the “natural living” realm
of mismatched environmental conditions (Longman and Shaw, 2025) - both a red flag warning of
declining welfare as well as an enrichment opportunity for humans, who are social obligates
(Grinde, 2024; Walton, 2019) historically exhibiting alloparenting behavior (Serpell, 2022). Pet



keeping, particularly the keeping of pet dogs, may provide valuable affordances (Gibson, 1979) for
the expression of certain social suites of behaviors that the human species is highly motivated to
perform, such as those larger family and community child rearing traits specific to human
evolutionary history (Bradshaw and Paul, 2010). People may then be effectively "transferring our
genetic tendency to seek relationships to another target, being our pets” (Powell, 2025) as the “baby
schema” response (Lorenz, 1943), our relationships with our pet dogs therefore argued to “have
obvious biological fithess implications” (Serpell, 2002).

Much like deviant sexual behavior in modern humans, pet keeping may simultaneously warn of
certain maladaptive or dysfunctional evolutionary mismatch problems while filling a need to express
behaviors humans are highly motivated to perform as mismatch resistant or cultural runaway traits -
without any required ongoing evolutionary adaptive contribution to survival or reproduction (Goetz et
al., 2019; Kubinyi and Turcsan, 2025). Certainly, other modern human behavioral phenomena -
excessive food consumption or shopping addictions, the popularity of sports, compulsive social
media engagement - could readily be described as functionally enriching (if ultimately problematic)
opportunities for natural foraging, hazard avoidance, and reproductive/social behaviors respectively
in the “natural living” realm of welfare for culturally captive human animals, or explained as
additional mismatch resistant or cultural runaway phenomenon (Kubinyi and Turcsan, 2025). In the
same way that naturally and artificially selected canine behaviors specific to respective phenotypic
diversity (Dutrow et al., 2022) may be expressed in response to “accidental releasers” (Brophey,
2021) in the environment - such as herding dogs chasing fast moving children, joggers, bikes, or
cars in the absence of stock - these kinds of mismatch resistant traits require some type of
environmental signal in order to provide a transferred adaptive benefit of expression (Egeland,
2024). Pet dogs may clearly represent such an “accidental releaser” for certain human social
caretaking behaviors, and so be experienced as enjoyable, reinforcing, or even adaptive for modern
people (Serpell, 2002).

But these kinds of behavioral interactions in captivity or mismatch conditions certainly exist at a
precarious constant tipping point for both species in their potential to be either conducive or
deleterious to welfare. Should their engagement become exaggerated or excessive, it is possible
that the natural behavioral diversity thought to be so critical to animal welfare (Miller et al., 2020)
may become diminished, stereotypically directed, or resulting in emotional addiction due to
homeostatic imbalance (Miller et al., 2020; Montgomery, 2018). This may in part account for the
inconsistent findings regarding the adaptive benefits or costs of pet keeping behavior in humans.
Importantly, then, while pet keeping may be understood to paradoxically represent both a red flag as
well as enriching affordance for human welfare, any such currently identified mismatch resistance
representative in modern pet keeping should not be inferred as to be mutually exclusive with the
possibility for these same behavioral traits to become maladaptive in the future (Egeland, 2024).
The greatest opportunity for human enrichment and better welfare, then, may not lie in what dogs
are able to provide to people in their own mismatched conditions, but in the ever-present urgent
invitation to get out of them.

The dog door - an obstacle, unless opened

Instead, modern humans mostly fail to recognize their own predicaments, and so are prone to
refuse their escape. People demand that their pet dogs instead fit into their strange conditions, as a
matter of cultural normalization (Pierce, 2016, 2023; Brophey, 2018), reinforcing their own perceived



right of dominion as they quite literally practice their control over them. In this way, pet dog keeping
sadly epitomizes the original obstacle to modern human welfare improvement - perpetuating,
endorsing, and marketing antiquated anthropocentric models of human exceptionalism above and
apart from other animals - in common language, perceptions, and practices (Pierce, 2016, 2023)
regarding canine “obedience” to the “commands” of their human “masters” (Brophey, 2021).

The modern pet dog industry and culture additionally validates the many highly unnatural conditions
of modern pet life that have become standard in recent decades, as well as the expectation that pet
dogs adhere to them without protest or problem (Grandin, 2010; Pierce, 2016, 2023). Questions of
welfare regarding the training of pet dogs then symbolically revolve around how best to modify
natural pet dog behaviors effectively and ethically, rather than how to provide for their healthy
expression as a matter of obligation in captivity (Brophey, 2018, 2021, 2025). The welfare cost of
such lost agency and full expression of these natural behaviors (Littlewood et al., 2023; Miller et al.,
2020) is that of the good life (Green and Mellor, 2011) in exchange for the “easy life” of kept,
passive, restrained receipt of luxurious conditions in sterile human environments (Brophey, 2025).
The modern “petification” of dogs - in which dogs have been so greatly stripped of their autonomy
(Brophey, 2018; Meyer et al., 2022; Pierce, 2016, 2023) - may serve to further diminish the
biological integrity of humans’ closest animal companions, and so sustain humanity’s perceived
“magic wall” of human exceptionalism.

In this way, pet dog keeping represents the original biophilic severance and exonerative beliefs
regarding not only people’s responsibility to other animals, but in fact their very place in the world - a
denial of their animal selves and associated welfare needs, still culturally and psychologically
persistent. However, within this same conflict lies yet another opportunity for humans to better
understand themselves and improve their own welfare in a variety of ways, should they choose to
open the awaiting door between themselves and the rest of nature that pet dogs provide, and
embrace a One Health/Welfare ethos acknowledging their inseparability (Lindenmayer and
Kaufman, 2021) in theory as well as practice.

Conclusion

Pet dogs represent an unparalleled opportunity to provide valuable warnings for, and related
opportunities to mediate, a variety of welfare concerns for humanity in the Anthropocene. These
potential contributions, however, are greatly limited by persisting anthropocentrism in modern
popular culture and pet keeping practices themselves. The original biophilic severance between
humanity and the natural world presents pervasive obstacles to progress in improving both
human-animal and non-human animal welfare, as well as the natural environment. Pet dogs signal
and invite their people through a door back to that world, while personifying human suffering and
arrogance in their keeping. Like the canaries, the very presence of dogs indicates certain dangers in
human-crafted, unnatural environments. In fact, the increase in pet keeping practices may exemplify
those welfare risks to which humans are unconsciously, and yet opportunistically, buffering against
via their canine surrogate companions. Should people remember that their dogs are animals,
however, and that they are as well, they may realize how suffocating the mines they have built have
become and attend to the warnings of their canine canaries. Some deeply biological, subliminal
invitation - harkening those biophilic connections sacrificed so long ago and quickening the hearts of
humanity - may be felt for the modern human miners who have forgotten that there’s a light at the
end of the tunnel at all, where the natural world awaits its reconciliation.
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