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Salivary cortisol concentrations have shown to correlate well with 
plasma concentrations [13-14], making saliva collection a relatively 
non-invasive and less stressful alternative to plasma collection when 
proper handling methods and materials are utilized [15-17].

The first primary instrument being used to assess canine stress 
in the CCC Study is an ethogram consisting of 26 typical canine 
behaviors. The behaviors are divided into two domains based on 
whether they are typically stress-related (e.g., lowered posture and 
attempt to leave the room) or affiliative-related (e.g., play stance 
and tail wagging). The frequency of each behavior is coded from 
the videos and a score is determined for each domain by adding the 
coded scores.

The second primary instrument to analyze canine stress during 
the AAI sessions in the CCC Study is measurement of post-session 
salivary cortisol levels. Therapy dog handlers are trained regarding 
proper methods of obtaining saliva samples from their dog using 
an 8mm-diameter inert polymer cylindrical swab. The swab is long 
enough (125 mm) to allow the handler to hold one end while the dog 
chews on the other. Approximately 1-5 ml of saliva can be collected 
within five minutes, with 0.3 ml being sufficient for duplicate analyses 
of cortisol concentration. The swabs are placed in polypropylene 
conical tubes/vials and frozen at -20oC by the site until dry ice 
shipment for analysis. Cortisol concentrations are measured by 
Salimetrics, LLC, a CLIA-certified laboratory that specializes in the 
processing and analysis of a broad range of salivary hormones. Their 
highly sensitive enzyme immunoassay for cortisol has a lower limit of 
sensitivity of 0.007 μg/dL, standard curve range from 0.012 μg/dL to 
3.0 μg/dL, an average intra-assay coefficient of variation of 4.6%, and 
an average inter-assay coefficient of variation of 5.9%. 

A series of five saliva samples taken at prescribed times are 
averaged to produce a baseline cortisol level for each dog. Post-
session saliva samples are taken 20-30 minutes after initiation of an 
AAI session. The appearance of free cortisol in saliva lags release into 
serum by 20 minutes [18] and has a slow dissipation rate [13], so this 
sample collection timing captures cortisol produced throughout a 
session. Post-session cortisol concentrations are reported relative to 
each dog’s baseline. 

Three additional instruments are used to characterize therapy 
dogs, describe sessions, and interpret behavioral and cortisol data. 
Upon enrollment, participating handlers complete a demographic 
report about their therapy dog, including breed, age and number 
of years registered. Additionally, participating handlers complete 
the Canine Behavioral Assessment and Research Questionnaire 
(C-BARQ), a 101-item online instrument developed by the Center for 
the Interaction of Animals and Society and known for its reliability 
and validity, to establish a baseline temperament and behavioral score 
for their dog [19]. Finally, after each session, the handler completes 
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that include trained animals (commonly dogs) as integral participants 
in traditional forms of therapeutic treatment, and hold promise for 
improving human health and well-being. Not only are AAIs accessible 
and affordable, but research suggests that animals can provide 
important health-related benefits (e.g., increased physical activity, 
decreased blood pressure, longer lifespan, etc.) for populations from 
all walks of life [1-4]. Nevertheless, the majority of findings have 
largely been anecdotal and the AAI field has consistently struggled 
with conducting rigorous research [5,6]. Notably, few studies have 
attempted to measure the effects of participating in AAI sessions 
for the therapy animals themselves, even though the potential for 
significant stress has been suggested [7]. 

While several studies have examined the correlation between 
behavioral and physiological stress in dogs [8-10], very few have done 
so within an AAI context. One such study includes research recently 
conducted by Glenk et al. [11]. In their pilot study with adults receiving 
substance abuse treatment and AAIs, they found that certain therapy 
dog behaviors, such as lip licking and body shaking, were positively 
correlated with a significant decline in canine salivary cortisol, the 
primary glucocorticoid associated with the stress response in dogs 
[12].This finding challenges the (controversial) notion that these 
behaviors are indicative of canine distress, and may even indicate that 
these behaviors help manage stress, as Glenk et al.[11] and others [12] 
suggest.

Given this current lack of clarity, American Humane Association 
calls for human-animal bond researchers to implement rigorous 
study designs that measure the effects on both the human and 
therapy animal participants. To help address this research gap, 
American Humane Association and Zoetis have launched innovative 
research – the Canines and Childhood Cancer (CCC) Study- to 
determine the relationship between the therapy dogs’ behavior and 
their physiological stress levels during therapy sessions with pediatric 
oncology patients and their families across multiple hospital settings. 
In addition to measuring human health outcomes, canine behavior is 
being quantitatively assessed from videotapes of each therapy session, 
and the dogs’ physiological response is being measured using cortisol. 
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a survey that covers session length, a catalog of session participants, 
and a checklist of activities that took place during the session.

The CCC Study, which will conclude in 2016, aims to add to the 
AAI field’s promising knowledge base by being the first to measure 
therapy dog physiology and behavior during AAI sessions in pediatric 
oncology settings. In order to be considered effective and humane 
modes of adjunctive treatment, AAIs should be mutually beneficial 
for both people and the therapy animals that provide this service. 
To that end, we call for all human-animal bond researchers to better 
understand the stress-related effects of AAI sessions for therapy 
animals through rigorous research methods.
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