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Neurobiology of Human-Animal 

Social Interaction

 Mammal Brain: Understanding how the Thrive and Survive Systems of humans and 

therapy animals are involved in therapy.

 Mirror Neurons: How humans and therapy animals affect one another’s responses.

 Superior Olfactory System of therapy animals: Therapy animal’s can detect client 

emotions through smell. 

 Electromagnetic Energy: Therapy animals may sense positive and negative energy from 

another being.

• Sources for information in this slide show are listed at the end.

• All photos and images in this presentation are public domain 

stock photos from the internet except where noted otherwise.



Neurological Development of the 

Interactive Survive and Thrive Systems

in Mammals

Neuron



Mammal Brain: 

Thrive and Survive Systems

 Mammals care for their young for a long time, called mammals because they have 
mammillary glands to nurse – breast feed.

 The part of the brain for need/threat alerting (survive) is located closely to reward section of 
brain (thrive), thus these systems are separate yet very interconnected and interactive. 

 Survive system: Fight-Flight-Freeze actions: Stress Response System.

 Thrive system: Reward and gratification: Social Response System.

 Mammals are wired to nurture self and others through social interaction (part of thrive system). 
They commonly seek out social interaction for nurturance, and also as a way of reducing 
stress in self or another. 

 Mammals are neurologically wired to detect and respond to stress by:  1) moving away from 
stressor,  or 2) move toward stressed being to alleviate/nurture. 

 A mammal who does not receive sufficient physical and emotional nurturance throughout 
infancy and early childhood will not thrive and may not survive. If it survives it is likely to have 
emotional detachment disorders or fear/aggression neurosis.



Endocrine Involvement in the Relational Process

 Activation of Stress Response System (survive system): Increase in production of 

hormones such as cortisol, adrenalin, aldosterone. 

 Activation of Social Response System (thrive system): the hormones associated with stress 

decrease and the hormones associated with wellness increase: Oxytocin, Endorphins, 

Dopamine. 

 Endorphins lift mood. 

 Dopamine stimulates reward system in brain: result is sense of gratification.

 Oxytocin enhances social connection and also lowers blood pressure, normalizes heart 

rate, lowers anxiety and distress. Nurturing touch increases production greatly. 

 Every time a parent responds to a stress/need call of an infant the infant and parent 

experience gratification through the Social Response System.  This reinforces the 
nurturing response in both the parent and the infant and develops more and more. 

 This social interaction can generalize to other animals of the same species, i.e. 

interaction of horses in a herd, or interaction of dogs in a pack. 



Human-Animal Social Connection

 The activation and interaction of the Stress Response System and Social Response 

System can generalize to cross-species mammals, i.e. humans and pet dogs, or humans 

and pet cats, or humans and pet horses, etc. 

 Petting (soothing touch) increases social response hormones and decreases stress 

response hormones for the one being petted and the one who is petting.



The Science of Relating

 Stress Response 

System activation:

 Adrenalin rises.

 Cortisol rises.

 Aldosterone rises.

 Social response 

system goes down.

 Social Response 

System activation:

 Dopamine rises.

 Endorphins rise.

 Oxytocin rises.

 Stress response 

system goes down.

During human-animal interaction, similarities in hormonal 
responses in mammals, both humans and animals, facilitate 
relational moments: 



Significant Human-Animal 

Relational Moments (SHARMS)

 SHARMS is a term credited to Cynthia Chandler’s human-animal relational theory. When 

SHARMS occur they are reflected in the behavior of the therapy animal and/or the 

behavior of the client. 

 Human and/or animal behaviors during interaction can signal either nurturing moments or 

challenging moments for a client – each of which can be beneficial or therapeutic for 

the client depending on the handler’s effective facilitation within their defined role. 

 It is imperative a handler be very familiar with a therapy animal’s behavior so as to be 

able to understand what the animal may be communicating. 

 It is important for a handler to also be able to read a client’s behavior to understand the 

needs or state of the client – this is especially important for handlers who work as 
professionals providing therapy, i.e. counseling, psychotherapy, physical therapy, 

occupational therapy, speech therapy, etc. 



Animal as Nurturer

A therapy animal typically wants to engage

and possibly touch a person to give and

receive nurturance – this increases various

wellbeing hormone production in humans

and animals associated with the social response

system (thrive system). 

This is a real animal-assisted counseling session.

Photo by Dr. Cynthia K. Chandler



Animal as Emotional Distress Detector
 If an animal experiences that something in the environment is uncomfortable or 

threatening, including the behavior of a person or another animal present, the animal 

will respond with behavioral and maybe vocal signals. This includes animals signaling 

their perception of stress or distress in a person or other animal.

 A handler needs to understand what the animal is communicating to better know how 

to facilitate the moment. 



Animals naturally signal perception of  

stress in self or others -

 Displacement Signals: animal changes posture or body 

position, i.e. dog suddenly sitting up, horse backing away. 

Sometimes an animal will move toward and engage a client 

in nurturing when animal  perceives a stressor in a client.

 Calming Signals: for dogs – rapid eye blinking, yawning, 

looking away, quick lip licking, etc.; for horses – blinking, 

empty chewing, turning away, etc.

 Alerting signals: animal vocalization or body language 

known to reflect alerting.  



Mirror Neurons

and their important

role in human-animal

interaction

 Mammals can mirror the

behavior of within-species and

cross-species companions. 



Mirror Neurons and Role in Relating

 Mirror Neurons – brain mechanism in humans and other mammals to recognize and 

reflexively mimic a behavior, including emotional expressions. This is highly developed 

in all mammals. It contributes to initiation of survive (Stress Response System) and thrive 

(Social Response System) behaviors. 



The Important Role of the Olfactory 

Sensory System of Therapy Animals



Olfactory System’s Role in Relating

 Olfactory System – the neurobiological system that can smell that includes the ability to 

detect pheromones and other hormones present in body secretions in breath, sweat, 

urine. 

 Humans have a relatively inferior olfactory system compared to other mammals. Humans 

are mostly vision dependent. 

 Horses, Dogs, Cats, etc. are mostly olfactory (smell) dependent, so a much larger portion 

of the non-human mammal brain is dedicated to smell and hundreds of millions more 

smell receptors are present in horses, dogs, cats, and most other nonhuman mammals. 

 Animals can smell emotions in humans and with the animal’s behavioral response to that 

emotional detection animals help handlers and clients become more aware of a client’s 

attitude and state. This can serve as a guide for handlers during human-animal interaction.

 This comes in very handy for therapies such as animal-assisted counseling. The animal 

provides significant information that can be processed by the therapist and client.  



 Non-human animal noses like the dog, cat, and horse are 

engineered for dominant smell perception with flared

nostrils, long receptor area (nose), and large area of brain

dedicated to detection and processing smell. Detection of

a smell does not dissipate like it does in humans.



Vomeronasal Organ of Some Animals 

Allows for Additional Olfactory 

Perception
Dogs can even smell under water 

through this organ.

They do not inhale or sniff under water, 

instead they smell molecules smaller 

than water that pass through the

membrane covering this organ and 

stimulate this organ. 



Dogs can find an object under 

water better by smell than sight. 



 The vomeronasal organ (VNO), or 

the Jacobson's organ, is an auxiliary 

olfactory sense organ that is found 

in many animals. It lies close to the 

vomer and nasal bones. It was 

discovered by Frederik Ruysch prior 

to 1732.

 It opens into the mouth cavity of 

dogs and cats; but it is covered by 

a thin membrane so that smell 

molecules can pass through the 

membrane and stimulate olfactory 

receptors, but water cannot pass 

through this membrane.

Vomeronasal Organ for Dog

in Mouth

https://en.wikipedia.org/wiki/File:Gray51.png


Horse Vomero Nasal 

Organ

Unlike dogs and cats, 

the horse’s vomero

nasal organ does not 

open into the mouth 

cavity, rather it opens 

into the nasal cavity.



Horse’s also use Flehmen Response

to increase perception of smell, 

curling upper lip to hold in smell.



Cat Flehmen Response
Cats will sometimes hold mouth open when trying to enhance perception of smell.  



Animals are 

Positively Nosey

 Non-human mammals better detect 

many emotions through smelling 

body secretions from, most often, the 

breath of others (animals and 

humans) and additionally from 

humans’ sweat on hands. Animals 

respond to the emotions they detect. 

 Animals smell urine/genital area most 

commonly for greeting/identification, 

also for detecting presence of illness 

or fertility. 

Horses sniffing breath to check on emotional state

of each other. 



Cross-species sniffing –

information gathering.



Dog Smelling the Breath to Detect 

Emotions Present in Human Client

This is a counseling session role 

play with authentic animal behavior.

Photo by Dr. Cynthia K. Chandler

Dog “checking in” SHARM from

Chandler’s human-animal

relational theory.



To Nurture and Enhance Smell Perception
 Dogs, horses, and cats, etc., sometimes lick air to detect smell; 

thus, they may lick air near a face to detect emotions.

 Dogs and cats may also lick face to enhance smell detection

of emotion. They also lick hands of humans to detect emotion.

 They also lick skin as a nurturing behavior. 



The Role of Electromagnetic Energy 

in Social Relating



Electromagnetic Energy: 

Sensed through Kinesthetic Pathways

 Though it is less understood than other perceptual pathways, there is belief that 

mammals can sense energy fields, “vibes,” from other beings and will respond to them.  

 Therapy animals likely experience negative (uncomfortable) energy from beings who 
present tension, anxiety, resistance, incongruence, and so forth. 

 Therapy animals likely experience positive (comfortable) energy from beings who 

present openness, calmness, relaxation, confidence, and so forth. 

 Nerve impulses are electrical energy signals; and, they create energy-fields around the 

body and electro-magnetic energy waves that can travel away from the body. 



The heart generates the largest 

electromagnetic field in the body.

http://tabitarezaire.com/em03.html


Therapy Animals Can Perceive Emotions 

Through Multiple Sensory Pathways

Visual (seeing)

Auditory (hearing)

Gustatory (tasting)

Olfactory (smelling)

Kinesthetic (feeling)



Major Point One: Therapy Animal 

Behaviors May Signal Detection of 

Emotions in Other Beings Present

 If emotion/attitude detected in another being is too intense, the animal may look away 

or move away for their own comfort or to de-escalate the situation (part of the stress 

response system, survive instinct).

 If not too intense, the animal may move toward the stressed being to assure or attend to 

(nurture) the stressed being (part of the social response system, thrive instinct).

 These responses contribute to the positive effect of animal-assisted therapy, the first in 

how the animal’s response to the detection of stress may mirror or signal the distress or 
attitude of a human client, and second as an interaction that can nurture. 



Major Point Two: Seeking Positive Social 

Interaction and Nurturance is a Common 

Behavior for Reward

 Humans and animals that are mammals frequently seek out 

positive social interaction to receive the reward of 

nurturance (this is part of the thrive system).

 Humans and domesticated animals that are mammals can 

and do often provide this for one another. 

 This contributes to  the positive effect of animal-assisted 

therapy. 



Human-Animal Relational Theory

 Developed by Cynthia Chandler to guide counseling and 

psychotherapy.

 Provides an integration of known science and practice 

experience to explain how animal-assisted counseling and 

psychotherapy works. 

 Presented as a model to increase the efficacy of 

facilitation of animal-assisted counseling/psychotherapy. 



Increased Psychodynamics 

(Relational Dynamics) in Counseling

With the integration of human-animal interaction 
into counseling we are looking to increase the 
number and type of psychodynamics accessible 
in a session for therapeutic processing.

Meaningful relational experiences, past and 
present, are more likely to appear for processing 
in psychotherapy with an animal present.



Relational Process of AAT

Diagram Copyright: Chandler (2012, 2017)



Animal-Assisted Therapy Means

Animals Assist in Therapy

 Through natural behaviors associated with the Stress Response 

System and Social Response System and Mirror Neurons and the 

Olfactory System animals assist a therapist and client by 

revealing and attending to the thrive and survive needs and 

experiences of human clients.

 Animals are not objects, they are social beings and that is their 

greatest contribution to AAC, their socialness. 

 The greatest asset of animals in therapy is their relational value. 

 A therapist must recognize and value the social relational value 

of human-animal interaction and not try to over control or over 

direct that interaction.



Therapy Animal 

As a Transitional Being

 Therapy animals make the best therapeutic 

transitional catalyst. They are affectionate 

and responsive, unlike therapy toys, and are 

genuine and not pre-judgmental, unlike most 

humans.

(Chandler, 2005, 2012, 2017)



Attend to Relational Moments with 

Therapeutic Value (some example 

SHARMS):
 Greeting

 Acknowledgment

 Speculation

 Interpretation

 Comfort

 Assurance

 Checking In



Greeting 

Warms the atmosphere,

relaxes the client.

Nurturing touch produces

high levels of oxytocin in the

human and animal which 

creates a social connection, 

lifts mood, and decreases

anxiety. 



Acknowledgement

Acknowledge to the animal and client

that the animal is sensing something of 

Importance  internal to the client or 

internal to the therapist. 



Speculation (not looking for accuracy)

 To wonder aloud or ask the client to

wonder aloud about what the

animal  is thinking, feeling, or doing.

 This allows the client to project the

client’s internal state on to the 

animal and provides therapist 

with useful information

about internal state of client. 



Interpretation (looking for accuracy)
 To interpret an animal’s behavior or ask a client to interpret an 

animal’s behavior to determine what the animal is experiencing or 

communicating. 



Comfort
 The animal engages in physical comforting touch (being held, 

hugged, or petted), and the therapist comments or ask the client to 

comment on this interaction. 

 The client’s response will reveal the need and desire for the client to 

be comforted and nurtured.  



Assurance: 3 types
 Safety, “I am safe.”

 Self-efficacy, “I am capable.”

 Self-worth, “I am worthy.”

Photo courtesy of Rise Van Fleet.



Horse checking in with a 

client during equine assisted 

play therapy. 

Discerning the 

emotion, attitude or 

behavior of a client. 

Photo courtesy of

Dr. Hallie Sheade

Checking In 



In Summary: Therapy Animals (Mammals) 

Have a Natural Biology to Nurture and 

Detect Emotions in Other Beings 

 Through natural behaviors associated with the Stress Response System and Social 

Response System and Mirror Neurons and the Olfactory System animals who are mammals 

assist a handler and client by revealing and attending to the thrive and survive needs and 

experiences of human clients. 

 Animals are not objects, they are social beings and that is their greatest contribution to 

AAT, their socialness. 

 The greatest asset of animals in therapy is their relational value. 

 A handler must recognize and value the social relational value of human-animal 
interaction and work with the dynamics of the relational event.

 Handlers must allow opportunity for some spontaneous, natural relational moments to 

occur. This facilitates the social connection between therapy animal and client.
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The End

Dog Brain?
Just Kidding!
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