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Simple Summary: There is a rising interest in the welfare and perspective of animals in domestic
settings and within animal-human interactions. Most studies involving humans and animals focus
on either the benefit to the human or the impact on the animal. By combining studies in human
friendship with knowledge on animal friendship, communication, and animal-human interaction,
this paper introduces a new framework around interspecies relationships, how they are formed and
how they are maintained. The process is broken down into stages of the relationship corresponding
to existing models of human relationships and behaviors and perspectives on trust and social
bonding, providing a basic framework for approaching and building relationships between humans
and nonhuman animals.

Abstract: Most studies on relationships between humans and nonhuman animals focus on the
benefits of the relationship to humans, the potential detriment or stress to the animal, or how humans
can better improve husbandry or handling practices in the domestic setting. By comparing existing
research in human working relationships and friendships with animal friendships and studies on
human-animal interactions, this paper proposes a new framework of an Interspecies Relational
Theory that provides approaches for identifying, developing, and maintaining different levels of
relationships between humans and nonhuman species. The framework is broken into three stages
aligned with existing research in human levels of trust ranging from strategic/calculus-based to
working/knowledge/information-based to friendship/affect-based. These levels are also aligned with
stages of Maslow’s Hierarchy. The suggested framework can help provide insight into both human
and animal perspectives of the human-animal relationship in a variety of veterinary and animal-
assisted settings.

Keywords: animal-human bond; interspecies relationships; interspecies communication; animal-assisted

1. Introduction

Most studies on relationships between human and non-human animals focus on the benefits of
the relationship to humans, the potential detriment or stress to the animal, or how we, as humans,
can better accommodate husbandry welfare protocols for domestic or captive animals [1,2]. Even in
the context of animal-assisted services, most of the literature focuses on the impact of interactions
and animal-human relationships on humans [3]. More scientists, however, are shifting focus of
research and application to understanding components of relationships between humans, animals,
and environments from all perspectives, not just the human [2,4,5] to help improve our
understanding of both human and animal perspectives in all areas in which animal-human
interactions occur.

Even in animal-assisted work where relational dynamics are often seen as the justification for
incorporating animals into therapeutic practices, the methods of interacting are more in line with
instrumentalizing the animal (as a form of exploitation) rather than partnership [6-11]. Partnership and
relationship are, however, seen as important factors in the role of animals in animal-assisted services.
In 2018 Chandler [3] introduced the Human-Animal Relational Theory (HART) to help practitioners in
animal-assisted mental health better understand the relationship between humans and animals from
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the human perspective to better facilitate therapeutic outcomes. The nuances of the relationship and
how they develop for the animal, however, are usually overlooked. Literature in animal-assisted
services, often cites the relationship between human and non-human animals as a primary source of
therapeutic outcomes [3,12] but little work has been done to consider how this relationship develops in
ways that align with theories in relational development or friendship from both the human and animal
perspectives. Although friendships in animals is a known phenomenon, it’s relatively new to research
with few studies focusing exclusively on behavioral or hormonal indicators of proximity, time, and
specific interactions indicating friendships in nonhuman animals [13] .

Research acknowledges that animals live in more complex environments and many animal
studies have contributed to how we view and understand cultures. Current animal social behavior
studies suggest that social species generally live in cooperative settings, avoid conflict, and engage in
reconciliation to maintain order, reduce overall long-term stress, and maintain relationships [14-16]
. These studies often rely on previous studies of cooperative interactions and reciprocity [17] where
social behaviors of friendship overlap with research in human relationships to potentially provide
additional insights into animal social structures.

Trust is a huge component of these social structures and plays a big role in how we integrate
animals into our lives. Although companionship is an important part of animal-human interactions,
in Western culture we also build trust in human-non-human animal interactions with the deliberate
intention of breaking it to serve human needs [18]. Interactions and management styles, especially
under laboratory, agriculture, and even some domestic settings focus almost exclusively on the needs
of humans rather than interspecies mutuality or relational growth. This includes husbandry,
handling, and training where the desired outcomes are focused on serving human needs rather than
the relational growth between humans and non-humans.

The relational side from the animal perspective has grown and its importance in domestic and
captive settings continues to grow. Research in animal welfare has improved in recent years
including the expansion of the understanding of the five domains to include mental state and finally
animal-human interactions [19] . Concepts of One Welfare have also risen in popularity with more
thought given to how human actions impact the environment and animals [4] and how these impact
our relationships within our homes [20,21]. The complexity of the interactions and impacts on the
animal are not always considered, however [2] so it’s critical to consider the elements that contribute
to the relationships that are developed between humans and nonhuman species to better recognize
the ways these contribute to the well-being of humans and nonhuman species in domestic and
captive environments.

This paper aims at creating a framework for compassionate interspecies interactions by
proposing an Interspecies Relational Theory that helps to organize the components of relationship
development between humans and non-human animals in a variety of domestic contexts.

2. Alignment with Maslow’s Hierarchy

The order of building interspecies relationships aligns with ideas set forth in Maslow’s Hierachy
of Needs as it applies to all animals. In the Hierarchy, physical needs comes first since nothing can
take place unless physical needs are met. This includes air, water, and food [22]. If an animal (or
human) has insecurities around basic needs, it may be difficult to consider forming or maintaining
more complex social relationships. If basic needs are met, however, then additional physical and
psychological factors can be considered and used to build the foundation of relationships, both within
and between species.

The second tier of the Hierarchy focuses on Safety. In the paper by Griffin et al. [22], dogs’ safety
needs are described as including having physical health and safety, having choices/having agency,
feeling physically safe, and feeling psychologically safe (predictable environment). The Five Domains
[19] also include these options when discussing welfare in animals as primary components of animal
welfare, especially when looking at welfare from the perspective of the animal (Domain 5: Mental
State). While humans can provide what is considered a safe and healthy physical environment, it is
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ultimately up to the animal to decide whether they feel safe in that environment. The subjective sense
of both physical and psychological safety therefore serves as the foundation for concepts of trust
within Interspecies Relational Theory. As a larger concept, however, trust is broken down into stages
that build over time and overlap with other elements of relationships that cover the higher levels of
the Hierarchy. At the lower levels of Maslow’s Hierarchy, the concepts outline in Interspecies
Relational Theory cover the development of subjective feelings of physical safety, building a sense of
psychological safety through consistent predictable interactions including the development of
mutual language/communication, and consistent exchanges of interactions over time that align with
expectations and repercussions.

The third tier of the Hierarchy encompasses love and belonging or, more specifically, social
needs [22]. In this category humans and animals (especially those belonging to social species) seek
out social interactions with others and potentially seek companionship. In Maslow’s Hierarchy of
needs for humans, this category includes love and belonging in a way that goes beyond just
companionship and includes levels of emotional bonding. When overlapping Interspecies Relational
Theory with this level, we move beyond basic physical trust and exchanges and move into emotional
support and seeking emotional safety with others, especially when environmental or social
conditions threaten senses of safety (the lower tier of the Hierarchy).

3. Relationship Stages

All stages of relationships are defined by different levels of trust and interactions. Trust, as
defined by Schilke et al. [23] can be described as “the willingness of an entity (i.e., the trustor) to
become vulnerable to another entity (i.e., the trustee). In taking this risk, the trustor presumes the
trustee will act in a way that is conducive to the trustor’s welfare despite the trustee’s actions being
outside the trustor’s control.” In a broader sense, trust can be defined as a willingness to be vulnerable
to another party based on the expectation of positive behavior or intentions [24].

This concept of trust builds on the relationship lens using Maslow’s Hierachys; if the feeling of
safety is not present, then concepts around trust cannot be established. Trust in physical safety
therefore needs to be established prior to other levels of trust.

When considering trust within a relational setting, social sciences focuses most often on the role
of trust in human-human interactions and how this may carry over into human-animal interactions
(focusing on the human perspective). In these contexts, the concept of trust usually starts with
concepts of “trustworthiness” and abstract ideas of trust prior to interactions [25] . When defining
trust from both human and animal perspectives the concept should be broken down even further.
Rault et al. [26] provides insights into how humans can gain insight into the animal’s perception of
relationship quality by observing behavioral signals and indicators of positive experiences based on
interactions. These signals will ultimately differ based on species and individualized expressions.

3.1. Stage 1: Physical Trust, Communication Development, and Initial Engagement

3.1.1. Trust — Physical Safety

All animals, humans included, have to assess physical threat prior to engaging in trust at higher
levels. In trust research in humans, this level can be called Strategic Trust or Calculus-Based Trust
[27,28] where basic physical safety is established and individuals recognize that the other party is not
a threat. This stage also includes a level of fragility where trust is subject to changes based on
continued interactions, exchanges, and experiences [29] and basic concepts of trust within
interactions that align with threat assessment (physical safety). For animals, this stage is established
when either the fear response is evident via avoidant or flight behaviors, or the animal is willingly to
engage. The engagement and subjective establishment of physical safety is evident through behaviors
indicating curiosity and exploration that help individuals of all species to acquire new knowledge
about novel objects or beings [30].
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3.1.2. Stage 1 — Associated Interactions — Mutual Language and Communication

Language and communication is built through consistency of interactions with predictable
outcomes [31,32]. At this stage only preliminary language and communication are developed,
potentially as means of establishing basic understanding of threat assessment, safety, and intention.
The pace at which language is built between two individuals is unique to the pair and may develop
fast or slow depending on past experiences. With regards to horses and humans, for example, horses
are capable of reading facial expressions, vocal cues, posture, movement, attention, and even odor
from humans [33]. By recognizing signals we intentionally set and ones that are less intentional, we
can start recognizing the various forms of communication that occur between ourselves and
nonhuman animals that may impact the relationship development.

3.1.3. Stage 1 - Considerations

At this level, the subjective assessment of physical safety and threat assessment is based on
assessing threat at different levels of physical proximity and spending time at each proximity to
continue assessment. The closer the individual, the higher the threat. How an individual approaches
and maintains proximity can provide additional information as to the subjective experience of safety
of the individual based on their size and species.

3.2. Stage 2: Psychological Safety, Ongoing Exchanges, and Rupture and Reconciliation

3.2.1. Trust — Psychological Safety (Subjective Sense of Safety)

The development of physical safety can take time and the length of time an individual feels safe
with another can be subjective and dependent on the individual’s history and past experience [34].
The same can be true for the next stages of trust where, after physical safety has been established,
individuals build trust through exchanges where predictability, reliability and, in the case of humans,
empathy is demonstrated [35].

It is also at this stage that trust can be broken through inconsistent interactions or exchanges
where one individual will choose to no longer participate in interactions or future interactions. The
ability to assess and choose continued intearction is dependent on the animal or human having
agency within the interaction and providing feedback to the other that they no longer choose to
participate. An example of interspecies interactions of trust at this level can be seen in the paper by
Pelgrim et al. [36] where domestic dogs were subjected to trustworthy vs untrustworthy humans
during communication interactions. After experiences with both types of humans, the dogs, when
given choice, chose not to respond to the untrustworthy human.

The role of autonomy and choice provides each participant with the abilty to express behaviors
indicative of their subjective perspectives of the interactions and stage of the relationship. If
individuals value communication and information from behavioral exchanges brought about
through the development of each stage, then choice and agency in the interaction (and throughout
the relationship development) should be maintained.

3.2.2. Stage 2 — Associated Interactions — Exchanges and Rupture and Reconciliation

Once communication and language have been established, individuals can start engaging in
more complex interactions and exchanges. This level parallels with Working Trust and as defined by
Lewicki & Bunker [27] and further supported by Mayer [24] and Knowledge-Based Trust as
explained by McAllister [28]. Interpersonal interactions between people also show that trust builds
over time based on repeated sequences of interactions that are dependent upon learned associations
based on those repetitions and multiple levels of understanding (cognitive, emotional, social,
contextual, etc.). The development can lead to a greater understanding of each others’ goals and
building of mutual goals (Information-Based Trust) [28]. This includes when one or both individuals
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experience uncertainty (whether in or outside of the relationship) and trust is either tested (as a means
of support when one feels uncertain) [37] or rebuilt after conflict (rupture and repair) [38].

In animals, this stage includes the building of exchanges and associations learned through
repeated interactions between animals or between humans and non-humans. For humans, this
process may include positive feelings around animals at home as well as parts of animal-assisted
services [39-41]

In livestock this often includes positive interactions or the willingness of humans to slowly
habituate animals to new stimuli. In cattle, for example, students who took the time to work with
cows to habituate them to novel objects combined with positive human interactions had more
favorable outcomes when faced with new challenges [42]. Horses in unfamiliar or stressful situations
showed lower stress responses when a familiar handler was nearby [43] suggesting a sense of safety
through familiarity but not enough to suggest a social bond.

After repeated positive associations have been built, new levels of interactions can occur within
this level of trust. These levels are still in line with economic exchanges and grow from Information-
Based to Knowledge-Based [28] to facilitate ongoing collaborations that are mutually beneficial. In
the human-animal world, such examples can be seen where fishermen and dolphins have learned to
work together to increase catch and feeding opportunities on local fish [44]. Wild greater
honeyguides have also partnered with humans to collaborate in finding beehives where both
benefited from the harvest [45].

At this level of development, uncertainties and ruptures are inevitable due to inherent
unpredictabilities of environments and responses/reactions. Stress, whether intentionally integrated
into the interactions or accidental, will be an inevitable part of a relationship between two beings [46].
This includes conflict, social disruptions, or disagreements. According to research in human
psychology, the role of trust becomes even more important as the degree of conflict or relational
disruption increases [47].

The resolution of these stressors will come into play at this stage of trust and relationship
building. Conflict resolution, or the temporary dissolution and restoration of trust, is evident in most
social species with preferred partners often engaging in affiliative behaviors after conflict [14], a
behavior aligned with social stress responses of tend and befriend [48-52].

When human relationships are disrupted due to conflicts, individuals are likely to attempt
reconciliation if the future of the relationship requires ongoing connection and collaboration [53].
Reconciliation (affiliative behaviors that occur between two members who were in conflict) also takes
place between other social species such as lemurs [54], other nonhuman primates [55], wolves [15],
and other social species [14].

The disruption of trust can occur as an accidental occurrence (e.g. environmental stimuli that
becomes associated with the partner) or as a result of interactions within the dyad. The disruption of
trust may be accidental (e.g. accidentally tripping on a cat) or deliberate (the use of positive
punishment in training). The other in the pair may not know if the occurrence of aversive interactions
was deliberate or accidental. The result, however, may be a disruption of trust. For example, dogs are
less likely to follow the cues of an inconsistent informant when following signals for treats [36,56],
suggesting that previous interactions build on trust. Furthermore, dogs from aversive training
programs showed more stress behaviors than those from positive training methods [57] potentially
linking stress with human interactions and affecting trust towards humans. Additionally, as a means
of rebuilding and reconciling after conflict, dogs have been shown to demonstrate affiliative
behaviors towards humans after conflict as a sign of reconciliation [58].

Trust building, disruption and reconcilation are not limited to humans and domestic animals.
Some species of cleaner fish have evolved to learn how to cooperate, demonstrating that fish can
develop levels of relationships with different species [59]. Cleaner fish are more likely to engage in
beneficial (less cheating) behavior when interactions are more regular with clients [60] aligning with
predictability and consitency in building trust and working relationships. Additional experiments
with cleaner fish also indicated that feeder fish can learn from the behavioral responses of their clients
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under experimental conditions if their behavior is undesirable [61], thereby building trust or
reconciling.

3.2.3. Stage 2 - Considerations

At this level physical safety is still assessed over repeated exposure (time) spent in closer
proximity to the other. This stage includes more physical interactions where touch (from humans or
others) is often part of the interaction. In this sense, the ability for the animal to choose the type and
duration of interaction may also play a larger role in continued development of trust based on
ongoing mutual communication [62]. Much like in Stage 1, the level of disruption the relationship
can withstand is only as great at the level of trust achieved (i.e. the relationship cannot withstand
more disruption that the level of trust built to this point).

3.3. Stage 3: Deeper Relationship and Friendship

At the deepest level, two individuals establish a relationship that is based on mutual
vulnerability, emotional affect, and shared support [28,63]. Repeated interactions over longer time
periods provide not only associations and predictability (or lack thereof), but also facilitate
opportunities for alignment of values, mutual goals, and emotional affects (Affect-Based Trust) [28]
that can result in both emotional and physiological changes in partners [64,65]. When considering the
quality of the components of friendships at this level, human research indicates that support of the
other’s goals and autonomy are among the most important components of friendship [66].

At this level, two bonded individuals have built physical safety and have undergone the slow
growth of psychological safety. This includes the experience of rupture and repair that helps
individuals recognize that predictable physical and psychological safety within the relationship with
an individual are stable despite uncertainties that occur within or outside of the relationship. Under
these circumstances, humans and animals will associate their friends with physical and psychological
safety if other uncertainties are present. This means they will gravitate towards their friends under
stressful conditions to find comfort in social interactions [48-52].

3.3.1. Stage 3 — Associated Interactions — Time, Proximity, and Seeking Safety

During the initial stages of relationship building, both individuals in the relationship built trust
though repeated choice of spatial sharing (proximity) over time, thereby creating associations of close
spatial proximity with both physical and psychological safety. At this stage, time spent in close
proximity is also an indicator of close partnership and strong social bonds. This is true for intraspecies
relationships in humans and nonhuman animals [67,68] as well as in animal-human pairs [69,70]. The
desire of one to seek closer proximity and remain in close proximity to another has also been observed
between cats and humans [70], dogs and wolves and humans [69] and horses and humans [43].

4. Additional Factors

4.1. Subjective Experiences

Relationships and the building of relationships is a subjective experience since the stages often
play out differently based on species-specific behaviors and individual differences. The subjective
experience plays a key role in Domain 5: Mental State of the Five Domains [19] which includes how
animals experience interactions with other animals as well as with humans. Merkies et al [33]
emphasize the importance of umwelt in horse-human interactions and the role of not just individual
experiences, but also the senses and perceptions of horses in horse-human interactions. History
between horses and humans also influences the individual relationships since both positive and
negative experiences affect future interactions [33,62,71,72].
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4.2. Hormonal Correlations

Research in neurobiology and endocrinology provides insights into some of the hormonal
markers of emotional bonding. Research has shown that both oxytocin and vasopressin play
important roles in familial bonding and friendship [73-77] while cortisol can often sync between two
members in a bonded pair [78].

The same hormones play important roles for animals, too. Much of the research in humans was
originally performed on animal subjects so there is already a large body of research on the roles of
oxytocin and vasopressin in rodent species used in psychological research, especially prairie voles.
Research in rhesus macaques suggests that oxytocin and vasopressin are also present and provide
hormonal indications of social bonding with friends [79]. Additional research suggests that oxytocin
promotes social proximity (and decreases conflict) in lions [80].

In domestic species, recent research has focused on the role of oxytocin in dogs and humans in
social contexts. Dogs, unlike wolves, engage in eye-contact that can increase oxytocin and affiliative
behaviors between dogs and their owners [81]. As part of the co-evolution of dogs and humans, this
cohabitation and relationship development between humans and dogs may have contributed to the
findings that dogs are less likely than wolves to seek reconciliation with another dog after conflict
[15] but will seek reconciliation with humans [58]. In a study of dogs with owners, the co-evolution
of some dog breeds combined with long-term relationships with a human resulted in cortisol levels
that related to both the relationship with the owner as well as the owner’s personality [82]. A well-
known study by Nagasawa et al. [81] showed a positive loop of oxytocin when owners and their dogs
shared eye contact as a means of shared social engagement. With regards to interspecies
relationships, it’s important to recognize the role of hormones and their effect on behavior and
emotional associations.

4.3. Framing Training and Veterinary Treatment in Interspecies Relational Theory

Animals can experience levels of stress (whether excitement or distress) during structured
human interactions involved in structured training (operant conditioning) or regular handling
practices such as those in veterinary clinics. It's important, therefore, to prepare nonhuman animal
partners for these types of interactions since they include close proximity, levels of uncertainty, forms
of communication, and often include physical touch. All of these components require the building
trust, predictability, and communication prior to exposing the animal to these stressors. This also
includes providing adequate choice and room to adequately adapt to the “discomfort” and stress that
are part of training and procedures. This means building the levels of trust and relationship that can
withstand these levels of stress. It also means building towards friendship where nonhuman animals
can find safety and comfort in their human companions during stressful or uncertain occasions. If
we, as humans, are the ones acting in strange and potentially unpredictable ways, it’s important to
recognize the level of relationship that has been built and then engaging in reconciliation (from us to
them) to build back trust in the appropriate ways and at the appropriate speed tailored to the
individual.

These types of stressors and reconciliations are not unique to the relationships between humans
and nonhuman animals. The cleaner fish experiment by Bshary et al. [61], for example, provides some
insights into how animals can use behavioral shaping with each other when they find the behaviors
of their partner to be misaligned with their own desires. Much like with humans and nonhuman
animals, a level of trust must be built prior to adding stressors and reconciliation is perfomed if the
trust is broken.

4.4. The Role of Choice

The literature on healthy friendships, including animal-human relationships, continues to
emphasize the importance of choice and autonomy [5,66,83]. Levels of distress decreases learning
and performance in animals [84,85] whereas providing choice also allows for the ability of the other
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to control their environment, their place within the environment, and types and durations of
interactions with humans which can decrease stress, promote natural behavior, and increase feelings
of safety [83].

Following Maslow’s Hierarchy and studies on trust, autonomy is essential for individuals, both
human an nonhuman to act on their own subjective associations within the development of
relationships in order to feel physically and emotionally safe and to continue to act as an independent
agent in building mutual relationships. This suggests that autonomy supports a larger role of intrinsic
motivation rather than coercion, luring, or behavioral shaping.

5. Conclusions

As concepts of One Health and One Welfare become more popular as a way of contextualizing
our effect on others and others’ effects on us [4], we need to take a closer look at the types of
relationships we have with other beings and how we can better understand and develop these
relationships as mutually beneficial not just in production and exchange, but also at a social and
emotional level. By deconstructing what we know about relationships between people and compare
them to what we know about relationships and friendships in animals we can develop a sense of the
components of these relationships and how they can be used in domestic settings to facilitate
interactions that are seen as emotional and social growth by both humans and nonhumans. The
development of an Interspecies Relational Theory provides a framework for building stronger social
bonds between humans and nonhuman animals. This is especially critical in animal-assisted and
veterinary fields where interspecies interactions sit at the core of the work.
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References

1.  Prato-Previde, E.; Basso Ricci, E.; Colombo, E.S. The Complexity of the Human—Animal Bond: Empathy,
Attachment and Anthropomorphism in Human-Animal Relationships and Animal Hoarding. Animals
2022, 12.

2. Luke, K.L.; Rawluk, A.; McAdie, T. A New Approach to Horse Welfare Based on Systems Thinking. Animal
Welfare 2022, 31, 37-49, d0i:10.7120/09627286.31.1.004.

3. Chandler, C.K. Human-Animal Relational Theory: A Guide for Animal-Assisted Counseling. | Creat Ment
Health 2018, 13, 429-444, d0i:10.1080/15401383.2018.1486258.

4.  Tarazona, A.M.; Ceballos, M.C.; Broom, D.M. Human Relationships with Domestic and Other Animals:
One Health, One Welfare, One Biology. Animals 2020, 10, doi:10.3390/ani10010043.

5. Rault, ]J.L.; Waiblinger, S.; Boivin, X.; Hemsworth, P. The Power of a Positive Human-Animal Relationship
for Animal Welfare. Front Vet Sci 2020, 7.

6. Kieson, E.; Abramson, C.I. Equines as Tools vs Partners: A Critical Look at the Uses and Beliefs
Surrounding Horses in Equine Therapies and Argument for Mechanical Horses. Journal of Veterinary
Behavior: Clinical Applications and Research 2016, 15, 94-95, doi:10.1016/j.jveb.2016.08.067.

7. Hawkins, E.; Hawkins, R;; Dennis, M.; Williams, J.; Lawrie, S.M. Animal-Assisted Therapy, Including
Animal-Assisted Activities and Resident Animals, for Improving Quality of Life in People with Stroke.
Cochrane Database of Systematic Reviews 2019, 2019, doi:10.1002/14651858.CD013314.

8.  Hatch, A. The View from All Fours: A Look at an Animal-Assisted Activity Program from the Animals’
Perspective. Anthrozoos 2007, 20, 37-50, doi:10.2752/089279307780216632.

9.  Wijnen, B.; Martens, P. Animals in Animal-Assisted Services: Are They Volunteers or Professionals?

Animals 2022, 12, 1-15, doi:10.3390/ani12192564.


https://doi.org/10.20944/preprints202505.0637.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 May 2025

10.

11.
12.
13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.
30.

Ng, Z.; Morse, L.; Albright, J.; Viera, A.; Souza, M. Describing the Use of Animals in Animal-Assisted
Intervention = Research. Journal of Applied Animal Welfare Science 2019, 22, 364-376,
doi:10.1080/10888705.2018.1524765.

Beck, AM. The Use of Animals to Benefit Humans: Animal-Assisted Therapy; 2000;

Walsh, F. Human-Animal Bonds I: The Relational Significance of Companion Animals. 2009.

Massen, ]J.J.M. Friendships in Animals. In Encyclopedia of Animal Cognition and Behavior; Springer
International Publishing, 2018; pp. 1-6.

Koski, S.E. Reconciliation and Peace-Making: Insights from Studies on Nonhuman Animals. In Emerging
Trends in the Social and Behavioral Sciences; Scott, R., Kosslyn, S., Eds.; John Wiley & Sons, 2015 ISBN
9781118900772.

Cafazzo, S.; Marshall-Pescini, S.; Lazzaroni, M.; Viranyi, Z.; Range, F. The Effect of Domestication on Post-
Conflict Management: Wolves Reconcile While Dogs Avoid Each Other. R Soc Open Sci 2018, 5,
d0i:10.1098/rs0s.171553.

Brosnan, S.F.; Bshary, R. Cooperation and Deception: From Evolution to Mechanisms. Philosophical
Transactions of the Royal Society B: Biological Sciences 2010, 365, 2593-2598.

Trivers, R.L. The Evolution of Reciprocal Altruism. Q Rev Biol 1970, 46, 35-57.

Cooke, S. Betraying Animals. Journal of Ethics 2019, 23, 183-200, d0i:10.1007/s10892-019-09289-z.

Mellor, D.J.; Beausoleil, N.J.; Littlewood, K.E.; McLean, A.N.; McGreevy, P.D.; Jones, B.; Wilkins, C. The
2020 Five Domains Model: Including Human—Animal Interactions in Assessments of Animal Welfare.
Animals 2020, 10, 1-24.

Garcia Pinillos, R.; Appleby, M.C.; Manteca, X.; Scott-Park, F.; Smith, C.; Velarde, A. One Welfare - A
Platform for Improving Human and Animal Welfare. Veterinary Record 2016, 179, 412-413,
doi:10.1136/vr.i5470.

Mota-Rojas, D.; Monsalve, S.; Lezama-Garcia, K.; Mora-Medina, P.; Dominguez-Oliva, A.; Ramirez-
Necoechea, R.; Garcia, R. de C.M. Animal Abuse as an Indicator of Domestic Violence: One Health, One
Welfare Approach. Animals 2022, 12.

Griffin, K.E.; Arndt, S.S.; Vinke, C.M. The Adaptation of Maslow’s Hierarchy of Needs to the Hierarchy of
Dogs’ Needs Using a Consensus Building Approach. Animals 2023, 13, d0i:10.3390/ani13162620.

Schilke, O.; Reimann, M.; Cook, K.S. Trust in Social Relations. Annu Rev Sociol 2021, doi:10.1146/annurev-
soc-082120.

Mayer, R.C.; Davis, J.H.; David Schoorman, F. An Integrative Model of Organizational Trust; 1995; Vol. 20;.
Hancock, P.A.; Kessler, T.T.; Kaplan, A.D.; Stowers, K.; Brill, ].C.; Billings, D.R.; Schaefer, K.E.; Szalma, J.L.
How and Why Humans Trust: A Meta-Analysis and Elaborated Model. Front Psychol 2023, 14.

Rault, J. Be Kind to Others : Prosocial Behaviours and Their Implications for Animal Welfare. Appl Anim
Behav Sci 2019, 210, 113-123, doi:10.1016/j.applanim.2018.10.015.

Lewicki, R.J.; Bunker, B.B. Developing and Maintaining Trust in Work Relationships. Trust in Organizations:
Frontiers of Theory and Research 1996, 114-139, doi:10.4135/9781452243610.n7.

McAllister, D.J.; Lewicki, R.J.; Chaturvedi, S. Trust in Developing Relationships: From Theory To
Measurement. Academy of Management Proceedings 2006, 2006, G1-G6, d0i:10.5465/ AMBPP.2006.22897235.
Rotenberg, K.J. Interpersonal Trust during Childhood and Adolescence; 2010;

Forss, S.; Ciria, A.; Clark, F.; Galusca, C. loana; Harrison, D.; Lee, S. A Transdisciplinary View on Curiosity
beyond Linguistic Humans: Animals, Infants, and Artificial Intelligence. Biological Reviews 2024, 99, 979-

998, doi:10.1111/brv.13054.


https://doi.org/10.20944/preprints202505.0637.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 May 2025

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

10 of 13

Searcy, W.A. Animal Communication, Cognition, and the Evolution of Language. Anim Behav 2019, 151,
203-205, doi:10.1016/j.anbehav.2019.03.001.

Brainard, M.S.; Fitch, W.T. Editorial Overview: Communication and Language: Animal Communication
and Human Language. Curr Opin Neurobiol 2014, 28, v—viii, doi:10.1016/j.conb.2014.07.015.

Merkies, K.; Franzin, O. Enhanced Understanding of Horse-Human Interactions to Optimize Welfare.
Animals 2021, 11.

Weiss, A.; Michels, C.; Burgmer, P.; Mussweiler, T.; Ockenfels, A.; Hofmann, W. Trust in Everyday Life. |
Pers Soc Psychol 2021, 121, 95-114, doi:10.1037/pspi0000334.

Rempel, ]J.K,; Holmes, J.G.; Zanna, M.P. Trust in Close Relationships. | Pers Soc Psychol 1985, 49, 95-112,
doi:10.1037/0022-3514.49.1.95.

Pelgrim, M.H.; Espinosa, J.; Tecwyn, E.C.; Marton, S.M.K_; Johnston, A.; Buchsbaum, D. What's the Point?
Domestic Dogs’ Sensitivity to the Accuracy of Human Informants. Anim Cogn 2021, 24, 281-297,
d0i:10.1007/s10071-021-01493-5.

Bosmans, G.; Waters, T.E.A,; Finet, C.; de Winter, S.; Hermans, D. Trust Development as an Expectancy-
Learning Process: Testing Contingency Effects. PLoS One 2019, 14, doi:10.1371/journal.pone.0225934.
Eubanks, C.F. Rupture Repair;

Aragunde-Kohl, U.; Gémez-Galan, J.; Lazaro-Pérez, C.; Martinez-Lopez, ].A. Interaction and Emotional
Connection with Pets: A Descriptive Analysis from Puerto Rico. Amnimals 2020, 10, 1-15,
d0i:10.3390/ani10112136.

shoib, S.; Hussaini, S.S.; Chandradasa, M.; Saeed, F.; Khan, T.; Swed, S.; Lengvenyte, A. Role of Pets and
Animal Assisted Therapy in Suicide Prevention. Anmnals of Medicine and Surgery 2022, 80,
doi:10.1016/j.amsu.2022.104153.

Amiot, C.E.; Bastian, B. What Is Beneficial in Our Relationships with Pets? Exploring the Psychological
Factors Involved in Human-Pet Relations and Their Associations with Human Wellbeing. Anthrozoos 2023,
36, 579-603, doi:10.1080/08927936.2023.2210437.

Uijita, A.; Seekford, Z.; Kott, M.; Goncherenko, G.; Dias, N.W.; Feuerbacher, E.; Bergamasco, L.; Jacobs, L.;
Eversole, D.E.; Negrao, ].A.; et al. Habituation Protocols Improve Behavioral and Physiological Responses
of Beef Cattle Exposed to Students in an Animal Handling Class. Animals 2021, 11, d0i:10.3390/ani11082159.
Lundberg, P.; Hartmann, E.; Roth, L.S.V. Does Training Style Affect the Human-Horse Relationship?
Asking the Horse in a Separation—Reunion Experiment with the Owner and a Stranger. Appl Anim Behav
Sci 2020, 233, d0i:10.1016/j.applanim.2020.105144.

Cantor, M.; Farine, D.R.; Daura-Jorge, F.G. Foraging Synchrony Drives Resilience in Human-Dolphin
Mutualism. Proc Natl Acad Sci U S A 2023, 120, doi:10.1073/pnas.2207739120.

Spottiswoode, C.N.; Begg, K.S.; Begg, C.M. Reciprocal Signaling in Honeyguide-Human Mutualism.
Science (1979) 2016, 353, 387-389.

Beery, A.K.; Kaufer, D. Stress, Social Behavior, and Resilience: Insights from Rodents. Neurobiol Stress 2015,
1, 116-127.

Balliet, D.; Van Lange, P.A.M. Trust, Conflict, and Cooperation: A Meta-Analysis. Psychol Bull 2013, 139,
1090-1112, doi:10.1037/a0030939.

Steinbeis, N.; Engert, V.; Linz, R.; Singer, T. The Effects of Stress and Affiliation on Social Decision-Making;:
Investigating the Tend-and-Befriend Pattern.  Psychoneuroendocrinology 2015, 62, 138-148,
doi:10.1016/j.psyneuen.2015.08.003.


https://doi.org/10.20944/preprints202505.0637.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 May 2025

49.

50.

51.

52.

53.

54.

55.
56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

11 of 13

Cardoso, C.; Ellenbogen, M.A.; Serravalle, L.; Linnen, A.M. Stress-Induced Negative Mood Moderates the
Relation between Oxytocin Administration and Trust: Evidence for the Tend-and-Befriend Response to
Stress? Psychoneuroendocrinology 2013, 38, 2800-2804, doi:10.1016/j.psyneuen.2013.05.006.

Taylor, S.; Master, S. Social Responses to Stress: The Tend and Befriend Model. The handbook of stress science:
Biology, Psychology, and Health 2011, 101-109.

Taylor, S.E. Tend and Befriend Biobehavioral Bases of Affiliation Under Stress. Curr Dir Psychol Sci 2006,
15, 273-277.

Kieson, E.; Goma, A.A.; Radi, M. Tend and Befriend in Horses: Partner Preferences, Lateralization, and
Contextualization of Allogrooming in Two Socially Stable Herds of Quarter Horse Mares. Animals 2023, 13,
do0i:10.3390/ani13020225.

Komiya, A.; Ozono, H.; Watabe, M.; Miyamoto, Y.; Ohtsubo, Y.; Oishi, S. Socio-Ecological Hypothesis of
Reconciliation: Cultural, Individual, and Situational Variations in Willingness to Accept Apology or
Compensation. Front Psychol 2020, 11, doi:10.3389/fpsyg.2020.01761.

Palagi, E.; Norscia, I. The Season for Peace: Reconciliation in a Despotic Species (Lemur Catta). PLoS One
2015, 10, doi:10.1371/journal.pone.0142150.

De Waal, F.B.M. Primates-A Natural Heritage of Conflict Resolution;

Takaoka, A.; Maeda, T.; Hori, Y.; Fujita, K. Do Dogs Follow Behavioral Cues from an Unreliable Human?
Anim Cogn 2015, 18, 475-483, doi:10.1007/s10071-014-0816-2.

De Castro, A.C.V.; Fuchs, D.; Morello, G.M.; Pastur, S.; De Sousa, L.; Olsson, I.A.S. Does Training Method
Matter? Evidence for the Negative Impact of Aversive-Based Methods on Companion Dog Welfare. PLoS
One 2020, 15, doi:10.1371/journal.pone.0225023.

Cavalli, C.; Dzik, V.; Carballo, E.; Bentosela, M. Post-Conflict Affiliative Behaviors Towards Humans in
Domestic Dogs (Canis Familiaris). Int ] Comp Psychol 2016, 29, 1-13, doi:10.46867/IJCP.2016.29.00.03.
Gingins, S.; Werminghausen, J.; Johnstone, R.A.; Grutter, A.S.; Bshary, R. Power and Temptation Cause
Shifts between Exploitation and Cooperation in a Cleaner Wrasse Mutualism. Proceedings of the Royal Society
B: Biological Sciences 2013, 280, doi:10.1098/rspb.2013.0553.

Mills, S.C.; C6té, LM. Crime and Punishment in a Roaming Cleanerfish. In Proceedings of the Proceedings
of the Royal Society B: Biological Sciences; Royal Society, December 7 2010; Vol. 277, pp. 3617-3622.
Bshary, R.; Grutter, A.S. Punishment and Partner Switching Cause Cooperative Behaviour in a Cleaning
Mutualism. Biol Lett 2005, 1, 396-399, doi:10.1098/rsb1.2005.0344.

Lansade, L.; Bonneau, C.; Parias, C.; Biau, S. Horse’s Emotional State and Rider Safety during Grooming
Practices, a Field Study. Appl Anim Behav Sci 2019, 217, 43-47, d0i:10.1016/j.applanim.2019.04.017.
Cetinkaya, E.; Kemer, G.; Bulgan, G.; Tezer, E. THE VALIDITY AND RELIABILITY STUDIES OF DYADIC
TRUST SCALE;

Parkinson, C.; Kleinbaum, A.M.; Wheatley, T. Similar Neural Responses Predict Friendship. Nat Commun
2018, 9, doi:10.1038/s41467-017-02722-7.

Rodrigues, M.A.; Yoon, S.0.; Clancy, K.B.H.; Stine-Morrow, E.A.L. What Are Friends for? The Impact of
Friendship on Communicative Efficiency and Cortisol Response during Collaborative Problem Solving
among Younger and Older Women. | Women Aging 2021, 33, 411-427, d0i:10.1080/08952841.2021.1915686.
Pezirkianidis, C.; Galanaki, E.; Raftopoulou, G.; Moraitou, D.; Stalikas, A. Adult Friendship and Wellbeing:
A Systematic Review with Practical Implications. Front Psychol 23AD, 1-15,
doi:https://doi.org/10.3389/fpsyg.2023.1059057.

Bhattacharjee, D.; Flay, K.J.; McElligott, A.G. Personality Homophily Drives Female Friendships in a Feral
Ungulate. iScience 2024, 27, 111419, doi:10.1016/j.isci.2024.111419.


https://doi.org/10.20944/preprints202505.0637.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 May 2025

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

12 of 13

Heitor, F.; do Mar Oom, M.; Vicente, L. Social Relationships in a Herd of Sorraia Horses. Part II. Factors
Affecting Affiliative Relationships and Sexual Behaviours. Behavioural Processes 2006, 73, 231-239,
doi:10.1016/j.beproc.2006.05.005.

Burkhard, M.E.; Range, F.; Ward, S.J.; Robinson, L.M. Bonded by Nature: Humans Form Equally Strong
and Reciprocated Bonds with Similar Raised Dogs and Wolves. Front Psychol 2023, 13,
doi:10.3389/fpsyg.2022.1044940.

Vitale, K.R.; Behnke, A.C.; Udell, M.A.R. Attachment Bonds between Domestic Cats and Humans. Current
Biology 2019, 29, R864-R865.

Sankey, C.; Richard-Yris, M.-A ; Leroy, H.; Henry, S.; Hausberger, M. Positive Interactions Lead to Lasting
Positive  Memories in Horses, Equus Caballus. Anim  Behav 2010, 79, 869-875,
doi:10.1016/j.anbehav.2009.12.037.

Jardat, P.; Lansade, L. Cognition and the Human—Animal Relationship: A Review of the Sociocognitive
Skills of Domestic Mammals toward Humans. Anim Cogn 2022, 25, 369-384, doi:10.1007/s10071-021-01557-
6.

Carter, C.S. The Oxytocin-Vasopressin Pathway in the Context of Love and Fear. Front Endocrinol (Lausanne)
2017, 8, 1-12, doi:10.3389/fend0.2017.00356.

Kumsta, R.; Heinrichs, M. Oxytocin, Stress and Social Behavior: Neurogenetics of the Human Oxytocin
System. Curr Opin Neurobiol 2013, 23, 11-16, d0i:10.1016/j.conb.2012.09.004.

Froemke, R.C.; Young, L.J. Oxytocin, Neural Plasticity, and Social Behavior. Annu Rev Neurosci 2021, 44,
359-381, doi:10.1146/annurev-neuro-102320-102847.

Heinrichs, M.; von Dawans, B.; Domes, G. Oxytocin, Vasopressin, and Human Social Behavior. Front
Neuroendocrinol 2009, 30, 548-557, d0i:10.1016/j.yfrne.2009.05.005.

Donaldson, Z.R.; Young, L.J. Oxytocin, Vasopressin, and the Neurogenetics of Sociality. Science (1979) 2008,
322, 900-904, doi:10.1126/science.1158668.

Byrd-Craven, J.; Granger, D.A.; Auer, B.].; 469, P.R. Stress Reactivity to Co-Rumination in Young Women’s
Friendships: Cortisol, Alpha-Amylase, and Negative Affect Focus. | Soc Pers Relat 2016, 28, 469-487,
doi:10.1177/0265407510382319.

Weinstein, T.A.R.; Bales, K.L.; Maninger, N.; Hostetler, C.M.; Capitanio, J.P. Early Involvement in
Friendships Predicts Later Plasma Concentrations of Oxytocin and Vasopressin in Juvenile Rhesus
Macaques (Macaca Mulatta). Front Behav Neurosci 2014, 8, d0i:10.3389/fnbeh.2014.00295.

Burkhart, J.C.; Gupta, S.; Borrego, N.; Heilbronner, S.R.; Packer, C. Oxytocin Promotes Social Proximity and
Decreases Vigilance in Groups of African Lions. iScience 2022, 25, doi:10.1016/j.isci.2022.104049.
Nagasawa, M.; Mitsui, S.; En, S.; Ohtani, N.; Ohta, M.; Sakuma, Y.; Onaka, T.; Mogi, K.; Kikusui, T.
Oxytocin-Gaze Positive Loop and the Coevolution of Human-Dog Bonds. Science (1979) 2015, 348, 333-336.
Hoglin, A.; Van Poucke, E.; Katajamaa, R.; Jensen, P.; Theodorsson, E.; Roth, L.S.V. Long-Term Stress in
Dogs Is Related to the Human-Dog Relationship and Personality Traits. Sci Rep 2021, 11,
doi:10.1038/s41598-021-88201-y.

Littlewood, K.E.; Heslop, M. V.; Cobb, M.L. The Agency Domain and Behavioral Interactions: Assessing
Positive Animal Welfare Using the Five Domains Model. Front Vet Sci 2023, 10.


https://doi.org/10.20944/preprints202505.0637.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 May 2025

13 of 13

84. Olczak, K.; Nowicki, J.; Klocek, C. Motivation, Stress and Learning - Critical Characteristics That Influence
the Horses’” Value and Training Method - A Review. Annals of Animal Science 2016, 16, 641-652,
doi:10.1515/a0as-2015-0093.

85. Brajon, S.; Laforest, J.-P.; Schmitt, O.; Devillers, N. A Preliminary Study of the Effects of Individual
Response to Challenge Tests and Stress Induced by Humans on Learning Performance of Weaned Piglets

(Sus Scrofa). Behavioural Processes 2016, doi:10.1016/j.beproc.2016.05.007.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or

products referred to in the content.


https://doi.org/10.20944/preprints202505.0637.v1

