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disorganized, or ambivalent, based on their interactions with 
the caregiver.9 This theory can provide an explanation for the 
improvements to an individual’s behavioral well-being that 
stem from interactions with animals. 

The brain’s right hemisphere connects to the limbic sys-
tem, which processes emotion and is integral in forming 
connections with other human beings.1 If a child between 
the ages of 18 to 24 months-old is exposed to negative envi-
ronmental factors, such as a lack of nutrition in their diet, 
the right hemisphere may develop abnormally.1 The child will 
likely exhibit an insecure attachment to their caregiver as a 
result of deficits in the limbic system’s ability to process emo-
tion.1 Because certain attachment patterns activate particular 
neurons that result in particular experiences, therapists state 
that the healthy attachment formed by bonding with an ani-
mal in AAT can potentially alter an individual’s perception 
of the world.1 Additionally, Mary Ainsworth, another pio-
neer of child development, has partitioned attachment theory 
into four distinct parts: proximity maintenance, separation 
distress, secure base, and safe haven.1 Patient interactions 
in AAT with dogs are believed to positively affect proximity 
maintenance, separation distress, and secure base in order to 
reduce and buffer stress.1,9 

COGNITIVE THEORY

Cognitive theory states that an individual’s cognition, 
behavior, and environment are interconnected.1 For 

example, if an individual experiences one or more insecure 
attachments, their perception of daily occurrences are often 
centered around shame and rejection, which generates a neg-
ative view of both the self and others.1 Many scientists believe 
that using AAT can help people, especially students with 
behavioral problems, break this negative cycle and develop 
healthier attachment constructs and self-concepts.1 Dr. Pat 
Sable’s 2012 review emphasizes that many independent stud-
ies have found a positive correlation between bonding with 
animals and self-esteem, which supports the claim that the 
presence of companion animals is crucial for a healthy self-
esteem, autonomy, and empathy.7 A study in which teenagers 
were asked to rank their personal relationships demonstrated 
that most participants rated their relationship with pets 
directly below those with their parents and above those with 
other individuals with whom they maintain interpersonal 
relationships.7 The presence of animals in one’s life has also 
been associated with greater social competence measured by 
intellectual skills and behaviors, stronger social networks, and 
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THOUGH ANIMAL-HUMAN THERAPY HAS 
existed for thousands of years, it is currently split 
into two domains: Animal Assisted Activities (AAA) 

and Animal Assisted Therapy (AAT).4 AAA is the general 
integration of animals in and out of clinical settings, to pro-
vide comfort and enjoyment.12 AAT is the more commonly 
implemented and studied domain. AAT is the use of trained 
animals to help people recover from and cope with health 
problems like heart disease and mental health disorders, as 
well as to improve patients’ physical, social, emotional, and 
cognitive abilities.4,12 Therapy animals pose almost no risk to 
patients, as these animals undergo rigorous training and must 
remain updated on vaccinations and veterinary evaluations to 
allow those with emotional disorders and chronic illnesses to 
reap the benefits of AAT.1,12 Though the underlying mecha-
nisms of AAT are not well understood, there are two leading 
hypotheses. Neurological and physiological theories state that 
AAT is effective because animals biologically induce a state 
of relaxation in patients, while attachment, cognitive, and 
behavioral theories assert that animal interactions buffer and 
reduce human distress.4 

In the United States, modern pet therapy originated in 
the early 1960s based on the beneficial effects of the animal-
human relationship.5 Studies have shown that AAT is partic-
ularly beneficial for patients with autism, dementia, chronic 
diseases, mental disorders, and neurodisorders.4 Various lit-
erature reviews and original studies by Dr. Aubrey Fine, one 
of the first clinical psychologists to implement AAT, reveal 
that AAT also improves autism-spectrum symptoms, behav-
ioral problems, and emotional well-being, along with specific 
improvements in blood pressure, heart rate, salivary immu-
noglobulin A levels, depression, anxiety, perceived health 
quality, and emotional processing.3,4,8 When considering 
AAT’s wide range of benefits, it is important to note that the 
therapy’s efficacy depends on multiple factors, such as the 
type of animal used, the setting and duration of therapy, the 
type of disorder being treated, the patient’s age, and whether 
treatment is provided in a group or individual setting.10 
Nevertheless, many studies have attempted to elucidate the 
mechanisms of AAT based on theories in psychology, neuro-
science, and physiology, and to delve into how they relate to 
the human-animal bond. 

ATTACHMENT THEORY

John Bowlby, one of the pioneers of attachment theory, 
defines attachment as an innate process that influences 

a human’s motivation, emotions, and memory processes.1 

Attachment theory states that children develop an attachment 
to primary caregivers; the attachment can be secure, insecure, 
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increased psychological well-being.7 Other similarly struc-
tured studies have also revealed that empathy from bond-
ing with animals can positively influence the development of 
social intelligence.7 Lastly, because children have been shown 
to learn more when emotionally invested, owning animals 
may facilitate language acquisition and improve verbal skills 
because of the therapy animal’s role as a learning motivator.7 

THE HUMAN-ANIMAL BOND

Boris Levinson, one of the pioneers of AAT, believes that 
the human-animal bond is strong because of animals’ 

roles as transitional objects that balance the fear of one’s sur-
roundings and inner thoughts.1 

Thus, an animal’s presence 
manages stress and allows an 
individual to further inter-
act with their environment by 
removing previous inhibition 
and promoting self-awareness 
and resilience.1 This is espe-
cially the case when traditional 
therapy has not yielded positive 
results in patients with high 
levels of stress. The emotional 
connection in AAT allows 
patients to manage stress and 
become comfortable in their environment, which enables tra-
ditional talk-therapy to become more efficient, as patients are 
more comfortable revealing information to their healthcare 
providers.8 Moreover, when patients reveal traumatic infor-
mation to their clinicians, an animal’s presence helps inhibit 
overwhelming feelings in a potential stress response that may 
follow.8 

Outside the clinical setting, interactions with animals con-
tinue to promote social skills and reduce stress, anxiety and 
loneliness, as well as improve mood, and help develop leisure 
skills.10 Given all of these occurrences, there are three main 
theories that try to explain why humans bond with animals: 
the love felt for animals grants social support, attachment is 

“... interactions with animals 
continue to promote social 

skills and reduce stress, anxiety, 
and loneliness, as well as
improve mood and help
develop leisure skills.”

elicited in human’s roles as caregivers, and pre-disposition for 
interacting with the environment  encourages them to inter-
act with other species.12

NEUROSCIENCE

Though current research on the neurological basis of 
AAT is not extensive, a few studies have recently come 

to light. One study focuses on laughter and the biochemical 
signals it elicits. Laughing promotes social bonding through 
the release of endorphins: if a mother expresses positive emo-
tion, this creates a high level of opiates in her child’s develop-
ing brain, which then trigger the release of endorphins that 

create general feelings of hap-
piness and well-being.1 In the 
context of AAT, this response 
can be triggered by a dog bring-
ing a squeaky toy to a distressed 
child, which causes the child 
to smile, motivates the dog to 
continue, and promotes social 
bonding and attachment.1 

 AAT is also heavily linked 
to cortisol, epinephrine, and 
norepinephrine levels.6 Various 
studies have shown that inter-
acting with friendly animals 

leads to a reduction in salivary cortisol levels, which is a stress 
hormone— some reports even suggest that the more time a 
child pets a dog, the lower their salivary cortisol levels.6,9,12 
Investigations in child development have led researchers to 
believe that this is due to the readiness of a child to relate to 
and interact with a welcoming dog.9 Studies have also shown 
levels of epinephrine, norepinephrine and glucocorticoid, 
which trigger stress responses and high blood pressure, are 
lowered in hospitalized individuals during and after dog hos-
pital visits.6 

Most notably is the crucial relationship between AAT 
and the oxytocin system. Oxytocin (OT), commonly referred 
to as the love hormone, is created in the hypothalamus and 
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released into the brain and circulatory system after stimula-
tion of OT nerve networks.6 As the release of OT encourages 
increased eye contact, empathy, face memory, trust, generos-
ity, and other prosocial behaviors, it promotes positive social 
interactions.6 Other studies have revealed that OT, as well as 
other neurotransmitters like dopamine, increase significantly 
after mere minutes of petting a dog.6 These same studies also 
highlight the trend of increased levels of these neurotrans-
mitters when the patient is familiar with an animal, which 
indicates that closer human-animal bonds lead to more pro-
nounced, positive effects.6 

PHYSIOLOGY

Among the various physiological effects associated with 
the stress response, blood pressure and heart rate are two 

of the most studied. Bass et al. (2009) has shown that AAT 
contributes to lowered blood pressure, heart rate, and anxiety 
levels.2 Heart rate is often measured because of its associa-
tion with the autonomic nervous system, which is responsible 
for tasks like breathing, heartbeat and digestion.4 Specifically, 
studies have shown that individuals with severe heart attacks 
had lower mortality rates if they owned pets.4 In Beetz et al. 
(2011) — performed on a range of diverse populations, such 
as the elderly, stockbrokers, children, and those with pre-
existing cardiac conditions — the same effect in all experi-
mental groups was evident: less stress, lower blood pressure, 
and decreased heart rate are exhibited when a patient inter-
acts with an animal.6 Observations across the board reveal 
that the more one interacts with animals, the less stress is 
measured via physiological effects.  

CONCLUSION

Many studies ranging from the behavioral to biologi-
cal sciences have sought to explain AAT. Research 

based on attachment theory speculates that patients’ posi-
tive relationships with therapy animals contribute to secure 
attachments and their subsequent effect of stress reduction. 
Similarly, cognitive theory emphasizes animals’ abilities to 
improve attachment, encourage higher levels of autonomy 
and self-esteem, and lead to increased general emotional 
well-being. Bringing both disciplines together, Levinson, one 
of the creators of AAT, believes animals mitigate stress and 
encourage patients to interact more openly with their envi-
ronment from the comfort they facilitate in clinical situations. 
Findings from examining cortisol, epinephrine, norepineph-
rine and oxytocin pathways, which state that AAT decreases 
feelings of stress and promotes feelings of happiness, supple-
ment the behavioral science findings. However, research is 
imperfect, and many studies suffer from methodological 
weaknesses and publication bias. Due to this, more studies on 
AAT and its underlying processes are necessary for the scien-
tific community to officially accept AAT as an effective form 
of therapy. However, as AAT’s integration is only improving 
patients’ experiences, there is, luckily, no reason to say fare-
well to Fido.

RESEARCH HIGHLIGHT 
Improving Diets and Climate Change
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NOT ONLY ARE YOU WHAT YOU EAT, BUT YOUR 
world is determined by what you eat, too. A 

recent study published in the journal, Climate Change, 
analyzed the effects of improving the United States’ 
diet on both the country’s environment and health 
care. The study specifically focused on how alterations 
to the average U.S. citizen’s diet could prevent the 
oncoming effects of climate change. David Cleveland, 
the study director and research professor in University 
of California Santa Barbara’s environmental studies 
program and geography department stated, “People 
have looked at what effect diets have both on climate 
and on health, but they’ve never examined the poten-
tial to mitigate climate change through the food sys-
tem and the health care system together”.1 

The study analyzed varying diet models with 
reductions of red and processed meats; increases of 
fruits, vegetables, peas, and beans; and a replacement 
of most refined grains with whole grains. No altera-
tions were made involving added sugar, dairy, eggs, 
fish, and non-red meat. These models revealed that by 
“just changing health of the diet and including only 
some of the diseases associated with diets, [research-
ers] found a huge effect”.1 The studied improvements 
to the U.S. diet reduced the risk of Type 2 diabetes, cor-
onary heart disease, and colorectal cancer by twenty 
to forty percent, reduced health care costs by $77 
billion to $93 billion annually, and decreased green-
house gas emissions by 222 kilograms to 826 kilo-
grams per person, annually. The analyzed greenhouse 
gas emissions were those related to and produced by 
the healthcare system. Since the largest percentage of 
the United States’ greenhouse gas emissions is from 
the U.S. food system, due to animal-based food, by 
decreasing consumption of red and processed meats, 
researchers found a significant decrease in green-
house gas emissions.

In terms of the future effects of improving the 
United States’ diet on climate change, the study’s 
models proved to fulfill at least 23 percent of the U.S. 
Climate Action Plan’s goal to decrease net greenhouse 
gas emissions 17 percent below levels in 2005 by the 
year 2020. The fight against climate change can begin 
with an individual’s fork. Ultimately, improving the 
United States’ diet would not only benefit the health 
of an individual, but it would, additionally, benefit the 
health of the world. 

References for this article can be found at 
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