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In response to the critical need for ad-
junctive treatments for soldiers with 
refractory forms of mental injury — 

primarily posttraumatic stress disorder 
(PTSD) — the US military is developing 
complementary and alternative medicine 
(CAM) techniques, including animal-as-
sisted intervention (AAI).1,2 

CAM modalities include therapies such 
as yoga, meditation, and creative art thera-
pies, shown to have an effect on the mind’s 
capacity to regulate the brain and body’s 
response to social and environmental chal-
lenges by reducing stress and enhancing 
the immune function through the release 
of the neuropeptide oxytocin by the brain. 

Olff et al3 suggest PTSD symptom 
treatment would be improved by increas-
ing endogenous levels of oxytocin through 
optimizing of social support. Studies show 

that dogs can provide such an optimization 
of social support and that positive interac-
tions with dogs may offer a safe, effective, 
and relatively inexpensive way to increase 
endogenous levels of oxytocin and other 
important anti-stress agents in humans. 

ROLE OF OXYTOCIN
Oxytocin is a well-established modula-

tor of a pro-social, anti-stress brain network 
with the potential to modulate symptoms 
of PTSD such as: anxiety, including fear 
response and hyperarousal; interpersonal 
difficulties/social isolation; physical pain; 
and sleep disturbances. Human oxytocin re-
search has shown that oxytocin can increase 
our sense of trust, empathy, and optimism 
and even increase our response to hypnosis. 
In rodents, central administration of oxyto-
cin enhanced acupuncture’s analgesic ef-
fects. Studies also suggest that oxytocin is a 
central mediator of the placebo effect.4-7 

Several studies show that friendly, so-
cial interaction with dogs increases blood 
and urine levels of oxytocin in humans.8-12 
These human-dog, contact-induced effects 
gain particular significance in light of a 
recent brain imaging study which showed 
that peripheral increases in oxytocin cor-
respond with concurrent activation of the 
oxytocin brain centers that control the hu-
man stress response.13 

Oxytocin neurons originate in the hy-
pothalamus and connect to the major brain 
centers that control behavior and emotion. 
Oxytocin modulates the hypothalmic-pi-
tuitary-adrenal axis (HPA axis), the locus 
coeruleus, the central amygdala (CeA) 
and other arousal centers of the central 
nervous system to attenuate stress-induced 
neuroendocrine activity. Oxytocin recep-
tor-expressing neural circuits in the CeA 
connect to the medial prefrontal cortex to 
suppress neurons that produce the freez-
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Valerie, a golden retriever, demonstrates her ability to connect with a Marine at the National Intrepid 
Center of Excellence.
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ing reaction to fear, while promoting risk 
assessment and exploratory response to 
frightening stimulus. 

Oxytocin has also been shown to modu-
late the serotonin system and reduce levels 
of cytokines, adrenocorticotropic hormone, 
and cortisol. All of these brain systems and 
neurochemical responses have shown to be 
functionally important in PTSD.14-21

With respect to pain and sleep distur-
bances, oxytocin has been shown to modu-
late pain in humans and has been shown to 
impact sleep patterns in animal studies.22-24 
Oxytocin has also been shown to be a pow-
erful antioxidant that can bolster the im-
mune system and protect against sepsis.25,26

One dose of oxytocin given to war vet-
erans with PTSD demonstrated decreased 
physiologic responding to provoked com-
bat memories.27 Oxytocin in humans, has 
been shown to enhance the processing of 
positive social information compared to 
negative information, increase a sense of 
trust in others, reverse the effect of aver-
sive conditioning of social stimuli, en-
hance the buffering effect of social support 
on stress responsiveness, and reduce the 
stress response in people with a history of 
early trauma.28 

This same pro-social/anti-stress re-
sponse has also been observed in service 
members with PTSD who train service 
dogs. As we will demonstrate, shaping 
the behaviors of service dogs requires the 
focused nurturing social attention towards 
dogs that has been shown to naturally in-
crease oxytocin blood levels in humans.

There are many potential uses of 
animals in support for service members 
and veterans. The reminder of this ar-
ticle shows one program which has great 
promise. Others are covered in more de-
tail in Canine-Assisted Therapy in Mili-
tary Medicine.1

WARRIOR CANINE CONNECTION
The Warrior Canine Connection 

(WCC) is a nonprofit organization, based 
in Brookeville, MD, that enlists “wounded 
warriors” with PTSD and traumatic brain 
injury (TBI) in the training of service dogs 
for fellow veterans as a therapeutic interven-

tion. WCC currently has dogs in training at 
several military treatment facilities (Walter 
Reed National Military Medical Center, 
Fort Belvoir, and National Intrepid Center 
of Excellence) and the Palo Alto  Veterans 
Administration (VA) Healthcare System.

Occupational therapists utilize some of 
these programs as therapeutic “work thera-
py” internships with the goal to facilitate a 
purposeful and meaningful occupational in-
tervention that builds skill sets for functional 
independence. The program engages ser-
vice members in a healing mission, instruct-
ing soldiers with PTSD and TBI on how to 
train service dogs for fellow veterans with 
physical and psychological injuries. 

WCC’s training philosophy is based 
on positive methods of shaping behaviors 
and the premise that mastering the skills 
and patience required to train a service dog 
helps the WCC trainers regain control of 
their own emotions, focus their attention, 
and improve their social competence and 
overall sense of well-being. 

Since beginning this therapeutic inter-
vention model, very promising responses 
to this program from both active-duty 
service members involved in the current 
conflicts, as well as veterans have been ob-
served by clinical staff (see Sidebar). 

The WCC training was developed by 
a social worker and service dog trainer, 
Rick Yount, MS, LSW, to address all three 
symptom clusters associated with PTSD: 
re-experiencing, avoidance/numbing, and 
increased arousal. The interventions in the 
program are targeted to remediate each cat-
egory of these symptoms as follows.

Re-experiencing 
Procedures used in training service 

dogs require the trainer to focus on the 
dog’s point of view of the present, in or-
der to recognize the “teachable moments” 
when instruction will be most effectively 
processed and retained. The presence of 
the dog during a stressful situation or en-
counter changes the context of the arousal 
event and anchors the trainer in the present, 
reminding the service member or veteran 
that they are no longer in dangerous cir-
cumstances. If the patient/trainee does ex-

perience a trigger for symptoms, the pres-
ence of the dog can lower anxiety levels.

Avoidance and Numbing
Service dog training requires that the 

dog is exposed to a wide range of experi-
ences in the community. This also creates 
opportunities for the soldier-trainer to re-
integrate into civilian life. As part of the 
training, the service members are respon-
sible for teaching the dogs that the world 
is a safe place. Through that process, the 
PTSD-affected soldiers must convince 
themselves of the same. 

For example, the soldier-trainers are 
taught to praise and treat the dogs when 
they hear a car backfire or other startling 
events. Rather than turning inward to rumi-
nate on their past trauma, they must get out-
side of their own heads to focus on the dogs 
and their mission to help another veteran. 

Additionally, the dogs can help offer 
veterans who often isolate themselves from 
society, opportunities to experience positive 
interactions with members of the commu-
nity. The training program requires soldiers 
who have likely “numbed” their feelings to 
instead demonstrate positive emotion, such 

SIDEBAR. 

Anecdotal Reports of 
Improvement in PTSD by 

WCC Participants
• �Increased patience, impulse control, 

emotional regulation.

• �Improved ability to display affect, de-

crease in emotional numbness.

• Improved sleep.

• �Decreased depression, increase in posi-

tive sense of purpose.

• �Decrease in startle responses.

• �Decrease in pain medications.

• �Increased sense of belongingness/ac-

ceptance.

• �Increase in assertiveness skills.

• �Improved parenting skills and family 

dynamics.

• �Less war stories and more in the moment 

thinking.

• �Lowered stress levels, increased sense of 

calm.

WCC = Warrior Canine Connection.
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as praising the dogs to successfully teach 
them. Many program participants have re-
ported that this use of positive emotion has 
significantly improved their family dynam-
ics as their children respond to this positive 
“parenting” strategy.

In order to shape the behavior of a ser-
vice dog, trainers with PTSD must also 
overcome their emotional and affective 
numbness in order to heighten their tone 
of voice, bodily movements, and capacity 
for patience so that they can deliver their 
commands with positive, assertive clarity 
of intention and confidence. In doing this, 
trainers soon discover they can earn their 
dog’s attention and best guide them to the 
correct response. 

The dog’s success must then be re-
warded with emotionally-based praise. 
The WCC training technique allows the 
trainers to experience rewarding positive 
emotional stimulation and social feed-
back. The basic daily needs of a service 
dog involve structured activities that also 
bring the trainer and dog into the kind of 
close nurturing contact that further creates 
a behavioral and psychological antidote to 
social avoidance.

Hyperarousal
 WCC service dogs are bred to be re-

sponsive to human emotions and needs. 
Their sensitivity to and reflection of their 
trainer’s emotional state provides immedi-
ate and accurate measures of the trainer’s 
projected emotion. This also challenges 
the trainer to overcome his or her ten-
dency for startle reactions so that he or she 
can relay a sense of leadership and posi-
tive feedback when their young dogs are 
faced with environmental challenges such 
as cars backfiring or being approached by 
strangers. 

WCC service dogs are also bred to be 
affectionate and have a low-arousal tem-
perament that puts their trainers “at ease.” 
With these dogs at their sides, trainers per-
ceive greater relaxation and social compe-
tence and are able to shift out of their hy-
per-vigilant, defensive mode into a relaxed 
state that makes them ready and able to 
connect with others. 

REPRESENTATIVE CASES IN ANIMAL-
ASSISTED THERAPY 
Case 1 

A Marine injured by 13 separate im-
provised explosive device (IED) detona-
tions during his multiple tours in Operation 
Iraqi Freedom and Operation Enduring 
Freedom had been in a PTSD treatment 
program for several weeks but was not re-
sponding despite a myriad of behavioral 
and pharmacological interventions. 

He sat in the corner with his sunglasses 
on, occasionally twitching his head from 
side to side in a tic-like manner. His peers 
were hesitant to interact with him due to his 
body language and lack of response to their 
attempts to connect with him. 

An 8-month-old golden retriever re-
peatedly nudged his arm, intent on making 
a new friend. Although the Marine rejected 
the dog’s first several attempts, the pup’s 
persistence paid off and soon was able to 
elicit a smile from the Marine. Noticing 
the emerging connection, the treatment 
staff asked the Marine if he would consider 
helping to train the dog to help a fellow 
veteran. His commitment to helping other 
warriors along with his interest in the dogs 
prompted him to participate in the service 
dog training program. 

Within 2 days of working in the pro-
gram, he began to smile and bond with 
the dog. His involvement led to his first 
positive interactions with staff and fellow 
veterans. Instead of leaving the PTSD pro-

gram without successfully completing it, 
he was able to finish the entire program 
and process his trauma through the sup-
port of his dog, peers, and treatment team. 
Through training the service dog, the Ma-
rine learned to teach the dog to associate 
loud noises with praise and treats. To do 
this, he had to challenge his automatic 
thoughts about his own triggers in order 
to convince the dog that the world around 
him was a safe place. 

Case 2 
A young Marine Sergeant was referred 

to the WCC program as part of his treat-
ment for PTSD and TBI. He endorsed dif-
ficulty sleeping, isolating, regulating his 
emotions, and parenting his 4-year-old 
daughter. The Marine reported a love for 
dogs and jumped at the chance to partici-
pate in WCC. He specifically focused on 
using his “praise voice” when marking and 
reinforcing desired behaviors, and while 
regulating his emotions when correcting 
unwelcome behaviors. 

The Marine was offered an opportunity 
to keep the dog overnight after he devel-
oped a bond and sufficient skills to handle 
the dog. The next day, he reported a signifi-
cant improvement in his quality of sleep. 
The dynamics between him and his daugh-
ter also showed improvement following 
the dog’s overnight stay. 

The Marine was encouraged to use the 
same positive techniques of using praise 
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Ron, a 9-month-old Labrador retriever, is trained by a Marine Sergeant to open doors at the National 
Intrepid Center of Excellence.
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and patience with his daughter. He report-
ed that learning to train the service dog had 
a profound impact on his parenting style. 
Rather than focusing on his daughter’s 
mistakes, he began to look for opportuni-
ties to praise her and set her up for suc-
cess. He now has his own service dog and 
is working with his local VA to develop a 
service dog program in his local area. 

CONCLUSION
These cases demonstrate the effects 

service dog training as a purpose-driven in-
tervention have on the symptoms of PTSD 
and mild TBI and how such a program 
can facilitate psychological and social im-
provement, and functional independence. 
They also indicate that the focus, inten-
tion, and nurturing social contact involved 
in shaping the behavior of young service 
dogs may be acting as a potent agonist of 
neurophysiological systems know to be 
dysregulated in PTSD. 

A number of studies now show that hu-
man-dog interactions, such as those used 
to train service dogs, naturally increase 
circulating oxytocin levels in people. Fur-
ther research is required to establish the 
psychological and behavioral effectiveness 
of the service dog training model and to 
investigate the underlying physiological 
mechanisms that support the observed re-
ductions of PTSD symptoms. 

Identifying a potent, safe, natural meth-
od of stimulating the anti-stress/pro-social 
oxytocin brain network is very impor-
tant since there is no US Food and Drug 
Administration-approved oxytocin drug 
available at this time. A stronger scientific 
understanding of cause and effects of ther-
apy dog training will provide scientific, 
objective guidelines for the appropriate 
training for therapy animals and policies 
that regulate how and when therapy ani-
mals may be used to help service members 
and veterans.

REFERENCES
	 1.	The United States Army Medical Depart-

ment Journal. Canine-Assisted Therapy 
in Military Medicine. 2012. Available at: 
www.cs.amedd.army.mil/FileDownload-
public.aspx?docid=73e8d2aa-1a2a-467d-

b6e3-e73652da8622. Accessed May 29, 
2013.

	 2.	Department of Defense. DoD Human Animal 
Bond Principles and Guidelines. Washington 
DC: US Dept of the Army. 2003. Available at: 
www17.us.archive.org/stream/ost-military-med-
ical-tbmed4/tbmed4_djvu.txt. Accessed May 29, 
2013.

	 3.	Olff M, Langeland W, Witteveen A, Denys D. 
A psychobiological rationale for oxytocin in the 
treatment of the posttraumatic stress disorder. 
CNS Spectr. 2010;15(8):436-444.

	 4.	 Heinrichs M, von Dawas B, Domes G. Oxy-
tocin, vasopressin, and human social behav-
ior. Front Neuroendocrinol. 2009;30(4):548-
557.

	 5.	Uvnas-Moberg K. The Oxytocin Factor: Tap-
ping the Hormone of Calm, Love and Healing. 
Cambridge, MA: De Capo Press; 2003.

	 6.	Bello D, White-Traut, R, Schwertz D, Pour-
najafi-Nazarloo H, Carter CS. An exploratory 
study of neurohormonal responses of healthy 
men to massage. J Altern Complement Med. 
2008;14(4):387-394.

	 7.	Bryant RA, Hung L, Guastella AJ, Mitchell 
PB. Oxytocin as a moderator of hypnotizabil-
ity. Pscyhoneuroendocrinology. 2012;37(1):162-
166.

	 8.	Odendaal JS, Meintjes RA. Neurophysiological 
correlates of affiliative behaviour between hu-
mans and dogs. Vet J. 2003;165(3):296-301.

	 9.	Nagasawa MT, Kikusui T, Onaka T, Ohta M. 
Dog’s gaze at its owner increases owner’s uri-
nary oxytocin during social interaction. Horm 
Behav. 2008;55(3):434-441.

	10.	Miller SC, Kennedy C, DeVoe D, Hickey M, 
Nelson T, Kogan, L. An examination of changes 
in oxytocin levels in men and women before and 
after interaction with a bonded dog. Anthrozoos. 
2009;22(1):31-42.

	11.	Handlin L, Hydbring-Sandberg E, Nilsson A, 
Ejdeback, M, Jansson A, Uvnas-Moberg K. 
Short-term interaction between dogs and their 
owners: effects of oxytocin, cortisol, insulin and 
heart rate. Anthrozoos. 2011; 24(3):301-15.

	12.	Handlin L, Nillson A, Ejdeback, M, Hybring-
Sandberg E, Uvnas-Moberg K. Associations 
between psychological characteristics of the hu-
man-dog relationship and oxytocin and cortisol 
levels. Anthrozoos. 2012;25(2):215-228.

	13. 	Strathearn,L, Fongay P, Amico J, Montague PR. 
Adult attachment predicts maternal brain and 
oxytocin response to infant cues. Psychoneuro-
pharmacology. 2009;34(13):2655-2666.

	14. 	Marazziti D, Catena Dell’osso C. The role of 
oxytocin in neuropsychiatric disorders. Curr 
Medicinal Chem. 2008;15(7):698-704.

	15. 	Petersson M, Uvnas-Moberg K, Erhardt S, 
Engberg G. Oxytocin increases locus coeruleus 
alpha 2-adrenoreceptor responsiveness in rats. 
Neurosci Lett. 1998;255(2):115-118.

	16. 	Knobloch HS, Charlet A, Hoffman LC, et al. 
Evoked axonal oxytocin release in the central 
amygdala attenuates fear response. Neuron. 
2012;73(3):553-566.

	17. 	Parker KJ, Kenna HA, Zietzer J, et al. Prelimi-
nary evidence that plasma oxytocin levels are 

elevated in major depression. Psychiatry Res. 
2010;178(2):359-362.

	18. 	Stein, M B, McAllister, TW. Exploring the con-
vergence of posttraumatic stress disorder and 
mild traumatic brain injury. Am J Psychiatry. 
2009;166(7):768-776.

	19. 	Armony JL, Corbo V, Clement M, Brunet A. 
Brain imaging studies have shown enhanced ac-
tivity of the amygdala in individuals with PTSD. 
Am J Psychiatry. 2005;162:1961-1963.

	20. 	Eaton, J L, Roache L, Nguyen KN, et al. Orga-
nizational Effects of Oxtyocin on Serotonin In-
nervation. Dev Psychobiol. 2021;54(1):92-97.

	21. 	Dabrowsa J, Hazra R, Ahem TH, et al. Neuroa-
notomical evidence for reciprocal regulation of 
the corticotrophin-releasing factor and oxytocin 
systems in the hypothalamus and the bed nucleus 
stria terminalis of the rat: implication for balanc-
ing stress and affect. Psychoneuroendocrinol-
ogy. 2001;36(9):1312-1326.

	22. 	Yang J. Intrathecal administration of oxytocin 
induces analgesia in low back pain involving the 
endogenous opiate peptide system. Spine (Phil 
Pa 1976). 1994;19(8):867-871. 

	23. 	Singer T, Snozzi R, Bird G, et al. Effects of oxy-
tocin and prosocial behavior on brain responses 
to direct and vicariously experienced pain. Emo-
tion. 2008;8(6):781-791.

	24. 	Lancel M, Kromer S, Neumann ID. Intracerebral 
oxytocin modulates sleep-wake behavior in male 
rats. Regulatory Peptides. 2003;114(2-3):145-
152.

	25. 	Iseri SO, Sener G, Saglam B, Gedek N, Ercan 
F, Yegen, BC. Oxytocin protects against sepsis-
induced multiple organ damage: role of neutro-
phils. J Surg Res. 2005;126(1):73-81.

	26. 	Moosmann B, Behl C. Secretory peptide hor-
mones are biochemical antioxidants: struc-
tural-activity relationship. Mol Pharmacol. 
2002;61(2):260-268.

	27. 	Pitman RK, Orr SP, Lasko NB. Effects of intra-
nasal vasopressin and oxytocin on physiologic 
responding during personal combat imagery in 
Vietnam veterans with posttraumatic stress dis-
order. Psychiatry Res. 1993;48(2):107-117.

	28. 	Striepens N, Kendrick K, Maier W, Hurlemann 
R. Prosocial effects of oxytocin and clinical evi-
dence of its therapeutic potential. Front Neuroen-
docrinol. 2011;32(4):426-450.

AD INDEX

SLACK INCORPORATED
6900 Grove Road 
Thorofare, NJ 08086
Healio.com/Psychiatry.........................................247

SUNOVION PHARMACEUTICALS INC.
84 Waterford Dr.  
Marlborough, MA 01752
Latuda...............................................296-300, C3, C4 

While every precaution is taken to ensure accuracy,  
Psychiatric Annals cannot guarantee against occasion-
al changes or omissions in the preparation of this index.


