
Biomedical & Pharmacology Journal, September 2024.	 Vol. 17(3), p. 1831-1836

Published by Oriental Scientific Publishing Company © 2024

This is an    Open Access article licensed under a Creative Commons license: Attribution 4.0 International (CC-BY).

Psychoneuroimmunological Perspective of 
Animal - Assisted Therapy

 
Unnati G. Hunjan1* and K. Jayasankara Reddy2

Department of Psychology, Christ University, Bangalore, India.
*Corresponding Author Email: unnatihunjan5@gmail.com

https://dx.doi.org/10.13005/bpj/2988

(Received: 21 November 2022; accepted: 28 March 2023)

	 Animal-assisted therapy is a new and upcoming form of therapy that has shown 
multifarious benefits to participants. It is a goal-oriented therapeutic process with the 
incorporation of a qualified therapy animal in the therapeutic activities and conversations. This 
paper explores these benefits from a psychoneuroimmunological lens, wherein the interplay of 
and impact on an individual's psychological, neurological and immune systems are discussed. 
Positive physical interaction with therapy animals reduces undesirable symptoms and ailments 
such as stress, anxiety, depressive symptoms, aggressive tendencies, harmful behaviours, 
cardiovascular issues and unhealthy tendencies amongst others. It further promotes a healthier 
lifestyle, promoting quality of life, better heart health, cognitive functioning and overall well-
being. The biological basis of these benefits is discussed.
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	 Animals have been a part of human lives 
from time immemorial. We see their presence in 
ancient carvings, idols, scriptures and even as holy 
figures, deities and gods in many cultures. They 
have been an integral part, be it for protection, 
hunting, status symbols, by-products or more 
recently for companionship, guidance and healing. 
Scientific research about their effectiveness in 
therapy had not begun until the 1960s1but over 
time more researchers have taken an interest in the 
benefits that interactions with animals can bring 
about. Today, our bond with animals has gotten 
stronger than ever, with many considering them as 
family and some even preferring to get a pet over 
birthing a child.
	 The inclusion of a therapy animal in a 
therapeutic process from diagnosis, treatment, 
maintenance, guidance and/or rehabilitation is 

known as animal-assisted therapy (AAT). It is 
a goal-oriented process that entails activities 
that the animal is a part of and the progress is 
measured for the specified goals and objectives 
for the individual or group. In AAT, the animal 
must meet specific criteria in terms of its health, 
behaviour, temperament and training that qualify 
it as a therapy animal.2 The mere presence 
of an animal in a therapy setting is known to 
bring about more positive outcomes, so one can 
imagine how effective structured interventions 
with them can be. This paper will explore the 
psychoneurological impact of animal-assisted 
therapy. Psychoneuroimmunology was first 
coined by George F. Solomon3 and it refers to 
the interaction between an individual’s immune 
system and their psychological and neurological 
functioning.
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Neurotransmitter and Biochemical Regulation
	 Animal-assisted activities of just 
fifteen minutes impact neurochemicals such as 
dopamine, endorphins, prolactin, oxytocin and beta 
phenylethylamine.4 Endorphins act as a hormone as 
well as a neurotransmitter. It impacts the immune 
system, has analgesic properties, and relieves pain 
and stress5 and through the release of transmitters, 
it helps regulate respiration and muscles of the 
intestine.6 Pleasurable states such as laughter, 
copulation, and enjoying food are related to the 
release of endorphins.7

	 Stress is caused due to high levels of 
norepinephrine and very low levels contribute to 
depressive symptoms. Interaction with therapy 
animals helps regulate this chemical. It plays a 
crucial role in regulating blood pressure, heart 
rate, body fat breakdown and sugar levels. It also 
impacts attention, focus, memory and sleep-wake 
cycles.8 The limbic system is impacted by its 
release leading to an enhanced sense of well-
being, happiness, contentment, and improved 
psychomotor functioning.8

	 The HPA (hypothalamus - pituitary 
gland - adrenal gland) axis- releases cortisol, high 
levels of which negatively impact the functioning 
of the immune system.9,10 It also impairs memory, 
and cognition,11 and depressive symptoms,12 and 
regulates the behaviour and mood of individuals.4 
AAT helps reduce cortisol levels relieving stress, 
depressive symptoms and anxiety,13,14,15 preventing 
further damage.
	 Skin is the largest organ of our body 
and positive physical interactions with therapy 
animals help release oxytocin in humans and 
animals.16 It improves the participants’ social 
interactions by improving their empathy, memory, 
self-perception, eye contact, and social skills 
and lowers depression.17,18 It helps maintain eye 
contact for longer and improves attachment,19 
learning, maternal care and bonding while reducing 
aggression and stress.20 Its release also impacts the 
immune system, increasing the threshold for pain, 
and providing an anti-inflammatory and anxiolytic 
effect.21 Furthermore, the parasympathetic nervous 
system functioning is improved as well as the 
endocrine system wherein the gastrointestinal tract 
and digestive function are benefitted leading to 
growth and restoration.22 It is distributed throughout 

the nervous system, impacting gastrointestinal, 
socio-sexual and cardiovascular health.4

	 Post AAT a significant increase in 
the levels of prolactin has been observed23 
which further impacts oxytocin, progesterone, 
oestrogen, insulin and growth hormone.24 It 
reduces pain,25 impacts sleep-wake, the growth 
and development of mammary glands and other 
tissues, metabolises carbohydrates and fat24 and 
modules psychoneuroendocrine responses.25 The 
immune system functioning is improved as seen 
through the rise in salivary immunoglobulin.13,26

Cardiovascular and Physiological Implications 
of AAT
	 Therapy in the presence of a therapy 
dog, even without physical interactions with it, 
has been shown to positively impact participant 
blood pressure and heart rate.27 The dog’s presence 
improved morale and motivated individuals to 
seek therapy and make efforts towards achieving 
healthier conditions. It caused a long-term impact, 
which is a key predictor for motivation and higher 
levels of good health.2 It is amazing to note that 
positive outcomes have been reported not just 
through long-term physical contact with therapy 
animals, but also with shorter visits, observations 
or virtual encounters.28

	 Stressors such as psychosocial, childhood 
trauma, separation, depression or anxiety 
compromise the competency of the immune 
system to fight infections, cancer or other diseases. 
Stress also directly and negatively impacts 
cardiovascular functioning29 and causes irregular 
sleep, dysregulation of the bowels, headaches 
and other symptoms.30 Interactions with therapy 
animals in such situations act as a distraction, 
entertaining the participants, and relieving their 
stress while giving them a chance to bond and 
build companionship. It improves self-esteem and 
psychosocial functioning.31

	 Systolic and diastolic blood pressure is 
impacted during interactions with a therapy animal, 
and reduced blood pressure32 and heart rate33 are 
observed. Individuals with coronary heart disease 
and other cardiovascular diseases have reported 
positive outcomes, with health improvement.33 
They had lower levels of cholesterol and 
triglycerides.34 A brief exposure to therapy animals, 
as reported by Odendaal (1999) shows reduced 
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mean arterial blood pressure and an increase in 
phenylethylamine, which further alleviates fatigue 
and elevates mood. Present in the limbic system, it 
performs as a regulator of emotions. An increase 
in plasma dopamine level was also indicated, 
which has a crucial role to play in the kidneys. 
This includes species-specific behaviours, complex 
movements, emotional responses,6 behavioural 
activation and reward perceptions.35

Health, Lifestyle and Psychological Benefits
	 After AAT sessions, individuals have 
reported better overall life satisfaction, improved 
competence with social situations, personal 
cleanliness, psychosocial functioning, and self-
concept36 and improved interactions in social 
situations, leading to a reduction in underlying 
symptoms.37,38,39 It helps to increase tolerance 
towards stress by changing the individual’s 
perception towards stressors and improving overall 
health and well-being.40 There are many long-
term benefits as well, individuals have reported 
that post-sessions they have better overall health 
and reduced visits to the doctor20,41, and reduced 
consumption of medication.41 They felt more 
motivated to stay healthy, engaged in more fitness-
related activities, slept better, exercised more, had 
reduced absenteeism from work42 and initiated 
fewer visits to the doctor.42,43

	 These long-term positive changes were 
observed not just for physical health but mental 
health too.44 They had better emotion regulation, a 
better sense of empathy and responsibility, adopted 
healthier attitudes45 and more positive behaviours.46 
This resulted in fewer negative behaviours, self-
harm,16 and aggressive tendencies,47 with an 
overall better state of mind.48 Reduced number of 
seizures,49 improved gait, mobility, walking50 and 
hearing51 have also been reported.
	 Along with the cognitive and behavioural 
benefits discussed above, positive interactions with 
therapy animals caused improved attention, sensory 
sensitivity and motivation while reducing sedentary 
behaviours and distractions.52 Improvements in 
spatial orientation, memory and attention, language, 
temporal orientation and overall cognitive 
functioning were observed.53,54 Interactions with 
pets reduce the pressure and stress of conversations 
and can be largely non-verbal. It makes speaking 
and expressing oneself easier and passively starts 
improving their mental and physical health without 

the discomfort of having to discuss it, especially 
in the case of traumatic events wherein it has led 
to neurobiological benefits.54

	 After animal-assisted therapy sessions, 
individuals took more interest in day-to-day 
activities and felt more participative, and engaged 
with their lives,55 and a better quality of life and 
overall well-being.56 They reported better habits 
related to the consumption of food, wherein they 
were eating healthier and more nutritious foods.57 
Improved self-awareness and reduced distress, as 
well as outbursts, were experienced.55 Individuals 
with various diseases and disorders have observed 
improvements with AAT, including anxiety, 
depression, mood disorders, Alzheimer’s, autism, 
psychotic ailments, heart conditions, dementia and 
oncological difficulties amongst others.2

Conclusion

	 Animal-assisted therapy is a relatively 
new type of therapy and has a lot of scope for 
future research. Positive interactions with therapy 
animals in a structured manner play an integral 
role in psychoneuroimmunology. It impacts 
the psychological, behavioural, neurological, 
and immune systems; and regulates various 
neurotransmitters and biochemicals that interact 
with these systems. The short and long-term 
benefits include reduced negative symptoms while 
reporting improved cardiovascular functioning, 
overall health, well-being, quality of life, cognitive 
functioning, healthier behaviours and better 
immunity.

Acknowledgements

	 None.
Conflict of Interest
	 There are no conflicts of interest to 
disclose.
Funding Sources
	 There are no funding sources to be 
disclosed.

References

1.	 Hooker, S. D., Holbrook Freeman, L., & Stewart, 
P., Pet Therapy Research: A Historical Review, 
Holistic Nursing Practice, 2002, 17(1), 17–23.

2.	 Fine, A. H., Handbook on Animal-Assisted 



1834 Hunjan & Reddy, Biomed. & Pharmacol. J,  Vol. 17(3), 1831-1836 (2024)

Therapy: Foundations and Guidelines for Animal-
Assisted Interventions, Elsevier Academic Press, 
2015.

3.	 Kiecolt-Glaser, J. K., McGuire, L., Robles, T. 
F., & Glaser, R., Psychoneuroimmunology: 
Psychological Influences on Immune Function 
and Health, Journal of Consulting and Clinical 
Psychology, 2002, 70(3), 537–547.

4.	 Odendaal, J. S. J., Animal-Assisted Therapy—
Magic or Medicine? Journal of Psychosomatic 
Research, 2000, 49(4), 275–280.

5.	 Chaudhry, S. R., & Gossman, W., Biochemistry, 
Endorphin, StatPearls, 2021.

6.	 Odendaal, J. S., A Physiological Basis for 
Animal-Facilitated Psychotherapy, University 
of Pretoria, Pretoria, South Africa, 1999.

7.	 Fischer, E. G., & Falke, N. E., â-Endorphin 
Modulates Immune Functions, Psychotherapy 
and Psychosomatics, 1984, 42(1–4), 195–204.

8.	 O’Donnell, J., Zeppenfeld, D., McConnell, E., 
Pena, S., & Nedergaard, M., Norepinephrine: 
A Neuromodulator That Boosts the Function 
of Multiple Cell Types to Optimize CNS 
Performance, Neurochemical Research, 2012, 
37(11), 2496–2512.

9.	 Cortisol | Endocrine Society, 2018. https://www.
hormone.org/your-health-and-hormones/glands-
and-hormones-a-to-z/hor mones/cortisol

10.	 Arranz, L., Guayerbas, N., & De la Fuente, 
M., Impairment of Several Immune Functions 
in Anxious Women, Journal of Psychosomatic 
Research, 2007, 62(1), 1–8.

11.	 Brunner, R., Schaefer, D., Hess, K., Parzer, P., 
Resch, F., & Schwab, S., Effect of High-Dose 
Cortisol on Memory Functions, Annals of the 
New York Academy of Sciences, 2006, 1071(1), 
434–437.

12.	 Sindi, S., Juster, R.-P., Wan, N., Nair, N. P. 
V., Kin, N. Y., & Lupien, S. J., Depressive 
Symptoms, Cortisol, and Cognition During 
Human Aging: The Role of Negative Aging 
Perceptions, Stress, 2012, 15(2), 130–137.

13.	 Barker, S. B., Knisely, J. S., McCain, N. L., 
& Best, A. M., Measuring Stress and Immune 
Response in Healthcare Professionals Following 
Interaction with a Therapy Dog: A Pilot Study, 
Psychological Reports, 2016, 96(3), 713–729.

14.	 Odendaal, J.  S. J. ,  & Meintjes, R. A., 
Neurophysiological Correlates of Affiliative 
Behaviour Between Humans and Dogs, The 
Veterinary Journal, 2003, 165(3), 296–301.

15.	 Viau, R., Arsenault-Lapierre, G., Fecteau, S., 
Champagne, N., Walker, C.-D., & Lupien, 
S., Effect of Service Dogs on Salivary 
Cortisol Secretion in Autistic Children, 
Psychoneuroendocrinology, 2010, 35(8), 1187–

1193.
16.	 Chandler, C. K., Animal Assisted Therapy in 

Counseling, Routledge, 2012.
17.	 Cardoso, C., Ellenbogen, M. A., & Linnen, 

A.-M., Acute Intranasal Oxytocin Improves 
Positive Self-Perceptions of Personality, 
Psychopharmacology, 2012, 220(4), 741–749.

18.	 Jonas, W., Nissen, E., Ransjö-Arvidson, A. 
B., Matthiesen, A. S., & Uvnäs-Moberg, K., 
Influence of Oxytocin or Epidural Analgesia on 
Personality Profile in Breastfeeding Women: 
A Comparative Study, Archives of Women’s 
Mental Health, 2008, 11(5), 335–345.

19.	 Nagasawa, M., Kikusui, T., Onaka, T., & Ohta, 
M., Dog’s Gaze at its Owner Increases Owner’s 
Urinary Oxytocin During Social Interaction, 
Hormones and Behavior, 2009, 55(3), 434–441.

20.	 Beetz, A., Uvnäs-Moberg, K., Julius, H., 
&  K o t r s c h a l ,  K . ,  P s y c h o s o c i a l  a n d 
Psychophysiological Effects of Human-Animal 
Interactions: The Possible Role of Oxytocin, 
Frontiers in Psychology, 2012, 3.

21.	 Uvnäs-Moberg, K., Ahlenius, S., Hillegaart, 
V., & Alster, P., High doses of oxytocin cause 
sedation and low doses cause an anxiolytic-like 
effect in male rats, Pharmacology Biochemistry 
and Behavior, 1994, 49(1), 101–106.

22.	 Widström, A.-M., Winberg, J., Werner, S., 
Svensson, K., Posloncec, B., & Uvnäs-Moberg, 
K., Breastfeeding-induced effects on plasma 
gastrin and somatostatin levels and their 
correlation with milk yield in lactating females, 
Early Human Development, 1988, 16(2), 293–
301.

23.	 Serpell, J., Beneficial Effects of Pet Ownership on 
Some Aspects of Human Health and Behaviour, 
Journal of the Royal Society of Medicine, 1991, 
84(12), 717–720.

24.	 Freeman, M. E., Kanyicska, B., Lerant, A., & 
Nagy, G., Prolactin: Structure, function, and 
regulation of secretion, Physiological Reviews, 
2000, 80(4), 1523–1631.

25.	 Braun, C., Stangler, T., Narveson, J., & Pettingell, 
S., Animal-assisted therapy as a pain relief 
intervention for children, Complementary 
Therapies in Clinical Practice, 2009, 15(2), 
105–109.

26.	 Charnetski, C. J., Riggers, S., & Brennan, F. 
X., Effect of Petting a Dog on Immune System 
Function, Psychological Reports, 2016, 95(3f), 
1087–1091.

27.	 Allen, K. M., Blascovich, J., Tomaka, J., & 
Kelsey, R. M., Presence of human friends and 
pet dogs as moderators of autonomic responses 
to stress in women, Journal of Personality and 
Social Psychology, 1991, 61(4), 582.



1835Hunjan & Reddy, Biomed. & Pharmacol. J,  Vol. 17(3), 1831-1836 (2024)

28.	 Johnson, R. A., Odendaal, J. S. J., & Meadows, 
R. L., Animal-Assisted Interventions Research: 
Issues and Answers, Western Journal of Nursing 
Research, 2016.

29.	 Riley, V., Psychoneuroendocrine influences on 
immunocompetence and neoplasia, Science, 
1981, 212(4499), 1100–1109.

30.	 Reddy, J., & Hunjan, U. G., A Neurobiological 
Perspective on Psychological Stress, European 
Journal of Medical and Health Sciences, 2019, 
1(2), Article 2.

31.	 Arkow, P., Chapter 5 - Animal Therapy on 
the Community Level: The Impact of Pets on 
Social Capital, in Handbook on Animal-Assisted 
Therapy (Fourth Edition), Academic Press, 2015, 
pp. 43–51. https://doi.org/10.1016/B978-0-12-
801292-5.00005-5

32.	 Baun, M. M., Bergstrom, N., Langston, N. F., 
& Thoma, L., Physiological effects of human/
companion animal bonding, Nursing Research, 
1984, 33(3), 126–129.

33.	 Friedmann, E., Locker, B. Z., & Lockwood, 
R., Perception of Animals and Cardiovascular 
Responses During Verbalization With an Animal 
Present, Anthrozoös, 1993, 6(2), 115–134.

34.	 Anderson, W. P., Reid, C. M., & Jennings, G. L., 
Pet ownership and risk factors for cardiovascular 
disease, Medical Journal of Australia, 1992, 
157(5), 298-301.

35.	 Reddy, K. J., Menon, K. R., & Hunjan, U. 
G., Neurobiological Aspects Of Violent And 
Criminal Behaviour: Deficits In Frontal Lobe 
Function And Neurotransmitters, 2018.

36.	 Francis, G., Turner, J. T., & Johnson, S. B., 
Domestic animal visitation as therapy with adult 
home residents, International Journal of Nursing 
Studies, 1985, 22(3), 201–206.

37.	 Fick, K. M., The Influence of an Animal on 
Social Interactions of Nursing Home Residents 
in a Group Setting, American Journal of 
Occupational Therapy, 1993, 47(6), 529–534.

38.	 Winkler, A., Fairnie, H., Gericevich, F., & 
Long, M., The Impact of a Resident Dog on an 
Institution for the Elderly: Effects on Perceptions 
and Social Interactions, The Gerontologist, 1989, 
29(2), 216–223.

39.	 Taylor, E., Maser, S., Yee, J., & Gonzalez, 
S. M., Effect of Animals on Eye Contact and 
Vocalizations of Elderly Residents in a Long 
Term Care Facility, Physical & Occupational 
Therapy In Geriatrics, 1994, 11(4), 61–71.

40.	 Friedmann, E., & Son, H., The Human–
Companion Animal Bond: How Humans Benefit, 
Veterinary Clinics of North America: Small 
Animal Practice, 2009, 39(2), 293–326.

41.	 Headey, B., Health Benefits and Health Cost 

Savings Due to Pets: Preliminary Estimates from 
an Australian National Survey, Social Indicators 
Research, 1999, 47(2), 233–243.

42.	 Headey, B., Na, F., & Zheng, R., Pet Dogs Benefit 
Owners’ Health: A ‘Natural Experiment’ in 
China, Social Indicators Research, 2008, 87(3), 
481–493.

43.	 Siegel, J. M., Angulo, F. J., Detels, R., Wesch, 
J., & Mullen, A., AIDS diagnosis and depression 
in the Multicenter AIDS Cohort Study: The 
ameliorating impact of pet ownership, AIDS 
Care, 1999, 11(2), 157–170.

44.	 Na, F., & Richang, Z., Influences of pets on the 
empty nester family, Chinese Mental Health 
Journal, 2003, 17, 569–571.

45.	 Anderson, K. L., & Olson, M. R., The value of 
a dog in a classroom of children with severe 
emotional disorders, Anthrozoös, 2006, 19(1), 
35–49.

46.	 Esteves, S. W., & Stokes, T., Social Effects of 
a Dog’s Presence on Children with Disabilities, 
Anthrozoös, 2008, 21(1), 5–15.

47.	 Tissen, I., Hergovich, A., & Spiel, C., School-
Based Social Training with and without Dogs: 
Evaluation of Their Effectiveness, Anthrozoös, 
2007, 20(4), 365–373.

48.	 Prothmann, A., Bienert, M., & Ettrich, C., Dogs 
in child psychotherapy: Effects on state of mind, 
Anthrozoös, 2006, 19(3), 265–277.

49.	 Strong, V., Brown, S., Huyton, M., & Coyle, 
H., Effect of trained Seizure Alert Dogs® on 
frequency of tonic–clonic seizures, Seizure, 
2002, 11(6), 402–405.

50.	 Whitmarsh, L., The Benefits of Guide Dog 
Ownership, Visual Impairment Research, 2005, 
7(1), 27–42.

51.	 Guest, C. M., Collis, G. M., & McNicholas, J., 
Hearing Dogs: A Longitudinal Study of Social 
and Psychological Effects on Deaf and Hard-of-
Hearing Recipients, The Journal of Deaf Studies 
and Deaf Education, 2006, 11(2), 252–261.

52.	 Bass, M. M., Duchowny, C. A., & Llabre, M. 
M., The Effect of Therapeutic Horseback Riding 
on Social Functioning in Children with Autism, 
Journal of Autism and Developmental Disorders, 
2009, 39(9), 1261–1267. https://doi.org/10.1007/
s10803-009-0734-3

53.	 Menna, L. F., Santaniello, A., Gerardi, F., 
Maggio, A. D., & Milan, G., Evaluation of 
the efficacy of animal-assisted therapy based 
on the reality orientation therapy protocol in 
Alzheimer’s disease patients: A pilot study, 
Psychogeriatrics, 2016, 16(4), 240–246.

54.	 Nathanson, D. E., Castro, D. de, Friend, H., & 
McMahon, M., Effectiveness of Short-Term 
Dolphin-Assisted Therapy for Children with 



1836 Hunjan & Reddy, Biomed. & Pharmacol. J,  Vol. 17(3), 1831-1836 (2024)

Severe Disabilities, Anthrozoös, 1997, 10(2–3), 
90–100.

55.	 Fine, A. H., Handbook on Animal-Assisted 
Therapy: Theoretical Foundations and Guidelines 
for Practice, Elsevier, 2011.

56.	 Davis, E., Davies, B., Wolfe, R., Raadsveld, 
R., Heine, B., Thomason, P., Dobson, F., & 
Graham, H. K., A randomized controlled trial 

of the impact of therapeutic horse riding on the 
quality of life, health, and function of children 
with cerebral palsy, Developmental Medicine & 
Child Neurology, 2009, 51(2), 111–119.

57.	 Edwards, N. E., & Beck, A. M., Animal-Assisted 
Therapy and Nutrition in Alzheimer’s Disease, 
Western Journal of Nursing Research, 2002, 
24(6), 697–712.


