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Canine Science Conference – 2017 Program Summary 

 Time Room Page 

Friday    

Opening Remarks 12:40 pm Arizona  

Opening Plenary Lecture: The Evolutionary History of Dogs in the 
Americas – Greger Larson 1:00 pm Arizona 4 

Domestication & Genetics 1:50 pm Arizona 4-5 

Shelter Behavior & Welfare 1:50 pm Pima 5-7 

Therapy, Service, & Guide Dog Science 3:45 pm Arizona 7-8 

Applied Behavior & Training 3:45 pm Pima 8-9 

Plenary Lecture:  Thirteen Years of C-BARQ: The Advantages & 
Limitations of Online Behavioral Assessments – James Serpell 5:30 pm Arizona 9 

The Graduate Welcome Reception 6:30 pm Off-Campus  

Saturday    

Plenary Lecture: Red Fox Genome Assembly Identifies Genomic 
Regions Associated with Tame & Aggressive Behaviors – Anna Kukekova 9:00 am Arizona 10 

Attachment & Behavioral Synchronicity 9:50 am Arizona 10-11 

Inhibitory Control & Persistence 9:50 am Pima 11-12 

Sociability & Preference 11:10 am Arizona 12-13 

Cognition & Learning 11:10 am Pima 13-14 

Lunch 12:30 pm Ventana B & C  

Applied Behavior & Behavioral Assessment 1:40 pm Arizona 14-15 

Physiology & Health 1:40 pm Pima 16-17 

Plenary Lecture: Evolutionary History, Selective Sweeps and 
Deleterious Variation in the Dog – Bob Wayne 3:50 pm Arizona 17 

Poster Session 4:30 pm Ventana B & C 22-26 

Conference Dinner 6:30 pm Engrained  

Sunday 
   

Plenary Lecture: Pet Dogs, Citizen Science & the Genomics of 
Behavior – Elinor Karlsson 9:00 am Arizona 19 

Gustation & Olfaction 9:50 am Arizona 19-20 

Canid-Canid Interactions 9:50 am Pima 20-21 

Closing Plenary Lecture: How Dogs Understand Us – Ludwig Huber 11:35 am Arizona 21 

Closing Remarks 12:15 pm Arizona  
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Friday, October 6, 2017 
 

OUTSIDE OF THE ARIZONA ROOM 
12:00 – 5:00 pm 
Registration 

 
ARIZONA ROOM 

12:40 pm 
Opening Remarks 
Clive Wynne, Arizona State University 
 
1:00 – 1:40 pm 
(Opening Plenary Lecture) The Evolutionary History of Dogs in the Americas 
Greger Larson, Oxford University 
Dogs were the first species to be domesticated ~15,000 ago, several thousand years before the advent of settled agriculture. In the New 
World, the first unequivocal dog remains date to >9,000BP, and previous studies suggested that early American dogs were transported by 
people arriving from the Old World and were not independently derived from New World wolves. European domestics then largely 
replaced the early North American dogs, though modern New World dogs may retain a degree of ancestry from the first American dogs. 
This suggestion remains controversial, however, since the nuclear ancestry of pre-Columbian American dogs has yet to be established. As 
a result, it remains possible that dogs were domesticated independently in the New World before being replaced by dogs from either 
Asia or Europe. To uncover the history of dogs in North America, we sequenced 79 mitochondrial and 7 nuclear genomes from ancient 
North American and Siberian dogs spanning 10,000 years. These data allowed us to assess whether dogs were independently 
domesticated in North America, when they were replaced by Eurasian dogs, how many times they were replaced, and the degree of 
extant pre-Columbian ancestry in modern North American dogs. Lastly, this data allow us to characterize the demographic and adaptive 
history of this isolated population of domestic dogs. 

 
ARIZONA ROOM 

Session 1: Domestication & Genetics 
1:50 – 2:05 pm 
Honor for a Scavenger? Searching Evidence for Dog Domestication on the Waste Dump? 
Christoph Jung, Petwatch 
In the debate on canine domestication researchers have identified a lot of valid information regarding the time, region, and ancestor of 
the dog. But researchers are still figuring out why and how this process started. Today most researchers tend to support a self-
domestication-process. A population of wolves began to exploit the new niche of scavenging human food remains and feces. Wolves with 
a temperament allowing them to approach human waste dumps showed higher reproductive success which favored self-domestication. 
From generation to generation they were selected to be more tolerant to humans. Coppinger & Coppinger (2001) argued that the waste 
dump was the place where dogs evolved. Many authors cite this "dump domestication hypothesis," but is there any evidence for this 
popular hypothesis? In different scientific disciplines, especially archaeology, paleogenetics, paleozoology, canine behavior and 
neurobiology, we will search for evidence and perform an interdisciplinary synthesis concerning evidence for that hypothesis. 
 
2:10 – 2:25 pm 
The Genetics of the Crit ical Period of Social ization in Dogs & Wolves 
Kathryn Lord, University of Massachusetts Medical School 
The critical period of socialization, when the developing brain is highly susceptible to environmental influence, starts and ends two weeks 
later in dogs as compared to wolves. This shift in timing may explain why dogs and wolves, despite being subspecies, differ in their 
response to novelty and ability to form interspecies social attachments. In this talk, I will discuss early results from our ongoing project 
investigating the genetics of early developmental timing. We collected genetic samples and behavioral phenotypes for 70 wolf-dog 
hybrids with varying degrees of admixture. Using this data, we performed a genome-wide-association study to find genomic regions 
associated with phenotypes thought to result from this shift in the critical period of socialization. We are also investigating epigenetic 
regulation of critical period timing. As part of a study to determine the timing of the critical period of socialization in well-socialized dogs 
and wolves, we are collecting salivary samples at intervals throughout the critical period. Using new DNA sequencing methods, we 
investigated changes in DNA methylation, a marker of gene activity, at key developmental genes. By integrating the behavioral genetic 
study in hybrids and epigenetic study in puppies, we aim to identify the genes and regulatory pathways underlying domestication. 
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2:30 – 2:45 pm 
Breed Differences in Dog Behavior are Highly Heritable 
Evan MacLean, University of Arizona 
Dogs breeds are a powerful model for research on the genetic basis of morphology and disease. However, we know considerably less 
about the extent to which breed differences in behavior are explained by genetic factors. If genetic relatedness explains breed differences 
in behavior, dogs may provide a useful model for questions about the evolution and genetic basis of complex behaviors. Using a dataset 
with 16,064 dogs from 104 breeds, we assessed the heritability (h2) of 13 behavioral traits measured using the Canine Behavioral 
Assessment and Research Questionnaire (C-BARQ). Heritability was estimated using genetic data from two published sources, a 
conventional Animal Model, and Efficient Mixed Model Association (EMMA). Overall, heritability estimates of behavioral traits were 
considerably higher than previous studies (range: 0.39-0.72). Results from the Animal Model and EMMA were nearly identical, and results 
across different genetic datasets were highly correlated (r = 0.98, p < 0.01). The most heritable traits were trainability (0.72) and stranger 
directed aggression (0.70), whereas the least heritable trait was nonsocial fear (0.39). Collectively, these findings reveal that breed 
differences in dog behavior are highly heritable, and suggest that breed diversity may present unique opportunities for investigating the 
evolution of complex behavioral traits.  
 
2:50 – 3:05 pm 
Behavioral & Epigenetic Variations in Differential ly Social ized Puppies 
Katherine Grillaert, University of Veterinary Medicine, Vienna 
Socialization is considered a major contributor to canine behavior. However, there is little longitudinal data, given different rearing 
environments. This study follows 14 puppies born at the Wolf Science Center, and reared with their littermates and mothers. At eight 
weeks of age, 6 puppies were adopted as family pets. The remaining puppies continued to live in captive dog packs. All puppies 
participated in a battery of tests for exploratory behavior, neophobia, and sociability between the ages of 6-8 weeks, and again at 2.5 
years. These tests may demonstrate variation in behavioral development as influenced by their relationships with humans. A hormonal 
mediator of these behaviors of interest, as well as of the human-dog and dog-dog relationships, may be oxytocin. Oxytocin has been 
shown to promote affiliative behaviors in both species, and is also thought to play a role in fearful and exploratory behaviors. To examine 
a biological mechanism possibly linking environmental effects and development, we collected buccal DNA samples. Methylation of the 
oxytocin receptor (OXTR) was assessed at sites previously shown to be variably methylated, and related to dog-social reactions. We will 
discuss how OXTR methylation and behavior may provide insight on canine socio-behavioral development given differing social 
environments. 
 
3:10 – 3:25 pm 
Transcriptomics of the Stress Response in Tame & Aggressive Foxes 
Jessica Hekman, University of Massachusetts Medical School 
Selective breeding of tame and aggressive foxes has provided an invaluable tool for understanding the biological differences between 
friendly and aggressive dogs. Behavioral differences in these lines of foxes are closely linked to activity of the hormonal stress response, or 
hypothalamic-pituitary-adrenal (HPA) axis. This response is markedly blunted in the tame foxes, with reduced circulating 
adrenocorticotropic hormone (ACTH) and cortisol. Using RNA sequencing, we analyzed gene expression differences in the anterior 
pituitary and adrenal glands of foxes from the tame and aggressive lines. Pituitary analysis revealed expression differences in genes 
related to exocytosis and cellular signaling; adrenals analysis identified differences in similar pathways, in addition to genes related to fatty 
acid and cholesterol synthesis. These findings suggest the importance of the mechanism of hormone release in regulation of ACTH and 
cortisol levels. They also suggest that metabolism of precursors to cortisol, such as fatty acids and cholesterol, may be of greater 
importance in HPA axis regulation than synthesis of cortisol itself. These findings provide possible new lines of investigation into biological 
differences in dogs with behavioral issues. 

 
PIMA ROOM 

Session 1: Shelter Behavior & Welfare 
1:50 – 2:05 pm 
Risk Factors for Abnormal Repetit ive Behavior in Kenneled Dogs 
Bethany Loftus, University of Bristol 
Some dogs display Abnormal Repetitive Behavior (ARB) when in kennels, however risk factors for ARB in this context have yet to be 
explored. The objectives of this study were to assess risk factors for the occurrence of ARB in a sample of 116 kenneled dogs (58 
displaying ARB and 58 controls) and to assess risk factors for increased duration of ARB within the ARB group of dogs. Demographic, 
environment, routine and behavior information was collected via a standard interview questionnaire and by videoing dogs in their kennels. 
ARB was found to be associated with an increased number of situations in which signs of anxiety or fear were reported       (p < 0.001) and 
with unsuccessful adoption (p = 0.072), the final logistic regression model was significant (χ2 = 26.374, p = <0.001). Factors associated 
with increased duration of ARB were fewer days spent in the re-homing center (p = 0.035), and spending time in an office (p = 0.009), the 
final linear regression model was significant (F(2,63) = 5.267, p = 0.008). Each model explained a relatively small amount of variance, 21% 
and 14.3% respectively, highlighting how other factors influence the display of ARB and the duration of this behavior. 
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2:10 – 2:25 pm 
A Program of Human Interaction Reduces a Standard Measure of Aggression in Fearful Shelter Dogs 
Regina Willen, Miami University 
Dog shelters are stressful environments that potentially can promote undesirable behavior (e.g., fear-induced aggression) which can 
compromise adoption success. We asked whether a program of human interaction would increase the chances of fearful dogs passing the 
SAFER test, an instrument commonly used in shelters to assess aggressiveness and, thereby, determine whether dogs should be offered 
for adoption. Dogs judged excessively fearful when admitted to a public shelter were quasi-randomly assigned to either a human 
interaction (HI) or control group. HI dogs were exposed for 15 min, twice daily, for 5 days to a quiet, secluded room with carpet, couch, 
dim lighting, classical music and odor of lavender misted in the air. Here a woman interacted with the dog in a soothing manner. Control 
dogs remained in their kennels. On Day 6, dogs were examined in the SAFER test by a shelter staff member unaware of the purpose of 
the study. Performance differed significantly between groups. The majority of HI dogs reached criterion for passing the test, whereas the 
majority of control dogs failed. These findings indicate a program of human interaction can have meaningful effects on behavior that can 
determine the fate of dogs in shelters. 
 
2:30 – 2:45 pm 
The Evaluation of Variables Associated with Problem Behavior in Shelter Dogs 
Steven Payne, California State University, Fresno 
Canine problem behavior in animal shelters is problematic for many reasons, including risk to the dogs, risk to shelter staff, and the 
possibility of decreased chances of adoption. Recently, several researchers have assessed functional analyses (FA) methods, commonly 
used to assess human problem behavior, in the assessment of dog problem behavior in and out of shelters. While these studies were 
successful in identifying the maintaining functions of problem behavior, it is possible that the variables manipulated in those FAs, which 
were initially developed to mimic human environments, may not be applicable to dog problem behavior. Descriptive assessment (DA) 
methods, which include observation of problem behavior in its natural environment, have been used in the past with humans to determine 
whether those variables that have been manipulated in FAs actually occur in the natural environment. However, no DAs of shelter dog 
problem behavior have been conducted. The purpose of this study was to conduct a DA of kennel aggression in an animal shelter. Eight 
dogs were videotaped to determine what variables were correlated with kennel aggression. Finally, both traditional FAs and modified FAs 
based on variables identified in the DAs were conducted to determine the functions of problem behavior.  
 
2:50 – 3:05 pm 
What Can Short-Term Fostering Do for the Welfare of Dogs in Shelters? Preliminary Results of a 
Nationwide Study 
Lisa Gunter, Arizona State University 
One of the greatest stressors for dogs living in animal shelters is social isolation. Many studies have demonstrated that human interaction 
reduces cortisol in shelter dogs and incorporating longer periods of interaction yields even greater effects. More recently, animal shelters 
are utilizing short-term fostering programs to provide relief from the perceived stresses of kennel life and aid in rehoming efforts, however 
the effects of these programs are not well understood. In this presentation, I will discuss the findings of a study conducted across the 
United States in which we investigated the impact of one- and two-night fostering programs on the cortisol levels and health measures of 
dogs awaiting adoption, and the validity of the Canine Behavioral Assessment and Research Questionnaire (C-BARQ), completed by 
shelter staff and fosterers, in predicting future behavior of the dogs in their adoptive homes. At our five participating shelters, we found 
that dogs’ urinary cortisol:creatinine ratios dropped significantly during one- and two-night fostering stays, but returned to baseline levels 
after returning to the shelter. Preliminary analysis of resting heart rate data as well as the validity of questionnaire measures in predicting 
behavior in adoptive homes will also be discussed.  
 
3:10 – 3:25 pm 
Determining Compassion Fatigue in Animal Care Employees Using Behavioral, Physiological, & 
Subjective Measures of Stress & Wellbeing 
Allison Andrukonis, Texas Tech University 
Approximately a quarter of dogs and cats in animal shelters are euthanized. Animal shelter workers are at a high risk for compassion 
fatigue, burnout, and even suicide. The aim of the current study was to test the “Caring-Killing Paradox” model which suggests that 
animal shelter staff who partake in husbandry as well as euthanasia have the greatest likelihood of compassion fatigue. Animal shelter staff 
who partake in husbandry and euthanasia, veterinary staff who partake in euthanasia but not husbandry, and university employees who 
slaughter livestock but do not partake in husbandry were included in Experiment 1. Blood pressure and salivary cortisol were collected 
pre- and post- euthanasia/slaughter and heart rate variability (HRV) was measured throughout. Following euthanasia/slaughter, the 
Professional Quality of Life Questionnaire, Impact of Event Scale-Revised (IES-R), and a work/personal history questionnaire were 
administered. In Experiment 2, cortisol awakening response and HRV of animal shelter staff who do not euthanize regularly were 
compared to those that do. Early data suggest that animal shelter staff who euthanize had lower HRV and higher IES-R, with some 
participants having scores far above the clinical PTSD threshold. Preliminary data provides support for the Caring-Killing Paradox model of 
compassion fatigue.  
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3:30 -3:45 pm 
Break 
 

ARIZONA ROOM 
Session 2: Therapy, Service, & Guide Dog Science 

3:45 – 4:00 pm 
Functional MRI in Awake Dogs Predicts Suitabil ity for Assistance Work 
Gregory Berns, Emory University 
To predict successful service-dogs, awake-fMRI was performed in 49 dogs entering service training at 17-21 months old. 33 dogs 
completed service training and matched with a person, while 10 were released for behavioral reasons (four became breeders, and two 
were released for medical reasons). After two months of training, fMRI responses were measured while each dog observed hand signals 
indicating reward or no reward and given by a familiar handler and a stranger. Using anatomically defined ROIs in caudate, amygdala, and 
visual cortex, we developed a classifier based on the dogs’ subsequent training outcomes. The classifier had a positive predictive value of 
94% and a negative predictive value of 67%. The area under the ROC curve was 0.91 (0.80 with 4-fold cross-validation, p = 0.01), 
indicating a significant predictive capability. The magnitude of response in the caudate was positively correlated with a successful 
outcome, while the response in the amygdala depended on the interaction with the visual cortex during the stranger condition and was 
negatively correlated with outcome (higher being associated with failure). These results suggest that, as indexed by caudate activity, 
successful service dogs generalize associations to hand signals regardless who gives them but without excessive arousal as measured in 
the amygdala. 
 
4:05 – 4:20 pm 
The Effects of Maternal Investment, Temperament, & Cognition on Guide Dog Success 
Emily Bray, University of Arizona, Canine Companions for Independence 
A question in studies of social development in both humans and animals is the extent to which early life experiences affect adult behavior. 
Also unclear are the relative contributions of cognitive skills and temperament for successful outcomes. Guide dogs are particularly suited 
to research on these questions. To succeed as a guide dog, individuals must accomplish complex navigation and decision-making without 
succumbing to distractions and unforeseen obstacles. Faced with these rigorous demands, only approximately 70% of dogs that enter 
training ultimately succeed. What predicts guide dog success? To address these questions, we followed 98 puppies from birth to 
adulthood. High levels of overall maternal behavior were linked with a higher likelihood of program failure (OR = 2.61, p = 0.03). In young 
adults, an inability to quickly solve a multistep task, compounded with high levels of perseveration, were associated with failure (OR = 
1.67, p = 0.03). Young adults that were released from the program also appeared more anxious, as indicated by a short latency to vocalize 
when faced with a novel object (OR = 0.50, p = 0.04). Our results suggest that both maternal nursing behavior and individual traits of 
cognition and temperament are associated with guide dog success. 
 
4:25 – 4:40 pm 
Measuring Objective & Subjective Effects of Service Dog Training Therapy on PTSD through Randomized 
Control Trials at Walter Reed National Mil itary Medical Center 
Meg Olmert, Warrior Canine Connection, Inc. 
Warrior Canine Connection’s Mission Based Trauma Recovery program (MBTR) is a service dog training therapy designed to reduce the 
symptoms of Post-Traumatic Stress Disorder (PTSD). Over 4,500 patients in treatment for PTSD at Walter Reed, Fort Belvoir, and the 
Menlo Park, VA hospital have participated in MBTR’s healing mission of training service dogs for Veterans with disabilities. This promising 
complementary PTSD intervention is currently the focus of two federally funded randomized controlled trials (RCT). The pilot study was 
launched in 2014 by, researchers at Uniformed Services University of Health Sciences. Forty Walter Reed outpatients with PTSD are being 
randomly assigned to six hours of MBTR or a waitlist group. Psychological, physiological, and biological measures are measured pre/post. 
This study will be completed in 2018. The 4-year longitudinal study of 450 PTSD patients assigned to 6-12 hours of MBTR or randomized 
controlled groups is under internal review at Walter Reed. It will additionally examine genetic, sleep, social, and family behavioral effects. 
Pre/post measures will be taken at 0, 3, 6 and 12 months. We anticipate the findings will support and illuminate therapeutic program effects 
seen to date and help to establish MBTR as an evidence based intervention for PTSD.  
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4:45 – 5:00 pm 
Observations of Therapy Dogs’ Stress and Affi l iative Behaviors Across Time 
Megan Arant, Texas Tech University 
With the growing practice of incorporating dogs into therapy settings, understanding how the therapy dogs are affected may be key in 
providing better welfare. Therapy dogs often undergo situations where they may experience unpredictable interactions; however, it is 
unclear if habituation may occur. This study aims to observe stress and affiliative behaviors of therapy dogs during successive exposure to 
the same children with autism spectrum disorder over several months. For this study, nine therapy dog-child dyads (nine children, five 
dogs) were assessed alongside a study with experimental ABA-type educational sessions. The sessions consisted of either a session with 
the dog in the same room (less contact), or with the dog acting as a reinforcer for the child’s performance on the educational task (more 
contact). Sessions occurred once or twice a week and lasted three to ten minutes. Throughout the session, the interactions between the 
child and dog were videotaped and behaviors were recorded. The therapy dogs in this study showed individual variability; in five of the 
dyads, the dog experienced a decrease in stress behavior. Four dyads resulted in dogs having an increase or no change in stress behavior. 
Dogs showed higher stress in situations with more contact with the child compared to those with less contact. Additionally, different 
children induced different changes in the same dog, suggesting that aspects of the child were important in determining the wellbeing of 
the dogs. In order to increase the human-animal bond between therapy dogs and the people they impact, recognizing stress and 
affiliative behavior in therapy dogs may lead to improvements to welfare conditions. 

 
PIMA ROOM 

Session 2: Applied Behavior & Training 
3:45 – 4:00 pm 
Clicker Training May Operate Through Different Mechanisms in Applied Versus Controlled Settings   
Lynna Feng, La Trobe University 
Clicker training is a popular animal training technique, whereby a “click” following a desired behavior signals the delivery of a food 
reward. Laboratory-based behavioral and neurophysiological evidence support the hypothesis that reward-predicting signals function 
primarily as conditioned reinforcers, but may have marking and bridging properties. However, empirical evaluation of clicker training in 
applied settings has been unsuccessful in replicating these established learning benefits. Methodological differences between owner-dog 
training and mechanized laboratory training make it likely that clicker training functions differently in these contexts. Here, we investigated 
perceptions of clicker functioning through a content analysis of 25 industry sources (13 interviews, seven books, and five websites) and an 
online survey of 586 dog owners and trainers. While not mutually exclusive, industry sources and survey participants more often reported 
that the clicker functions as communication, telling the dog “exactly when they’re doing the right thing” (13 sources), than any 
hypothesized mechanisms (survey data planned contrast: t(1626) = 9.44, p < .001). This may explain the inconsistent evidence for clicker 
benefits, reflecting an interspecies communicative aspect of clicker training, missing from controlled empirical assessments and laboratory 
studies that typically do not involve human-animal interactions. 
 
4:05 – 4:20 pm 
Fine-Grained Analysis of Eff icacy & Welfare Consequences of Training Dogs with Remote Static Electric 
Training Collars (E-collars) 
Jonathan Cooper, University of Lincoln 
Cooper et al. (2014) reported that e-collars were no more effective, but carried greater welfare risks than reward-based training. These 
findings were however based on medium term responses to training and owner assessment of efficacy. This study aimed to provide more 
objective data on efficacy and immediate behavioral responses to training commands and reinforcement. Dogs were assigned to e-collar 
or reward-based training groups controlling for referred problem and severity. 21 dogs in each treatment each received 150 minutes of 
training, all recorded on video, which were analyzed for form of commands and the dog’s immediate response to commands. Dogs 
trained with e-collars showed greater signs of aversion or anxiety following commands than dogs on reward-based training (F(2,60) = 6.25, 
p = 0.03). They were also less likely to respond to commands (F(2,60) = 7.74, p = 0.001) with longer command response latency (F(2,60) = 
7.33, p = 0.001) than dogs on reward-based training. These findings provide further evidence of the negative consequences of e-collar 
training and suggest that e-collar training is less effective at modifying dog behavior than reward-based training. This may be because 
perception of the electric stimulus interferes with learning or because e-collar training is more reliant of accurate timing than reward-based 
training.  
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4:25 – 4:40 pm 
Rabbit Maternal Pheromone Decreases Heart Rate & Anxiety-Like Behaviors in Domestic Dogs During a 
Simulated Thunderstorm 
Glenna Pirner, Texas Tech University 
This study examined effects of rabbit maternal-neonatal pheromone (2-methylbut-2-enal; 2M2B) on heart rate and behavior of domestic 
dogs during a simulated thunderstorm. Twenty dogs were assigned to receive a placebo ointment (CON) and an ointment containing 1 
µg/mL 2M2B using a random crossover design. Trials consisted of three 15-minute periods: a baseline period, a simulated thunderstorm, 
and a recovery period. Heart rate (HR) and behavior were recorded and analyzed using the GLM Procedure of SAS and Least Squares 
means were compared. Post-hoc comparisons show that during the simulation HR of dogs receiving 2M2B tended to be lower than dogs 
treated with CON (p = 0.09); also, these dogs increased lying behavior from 50.9% to 66.8% during the simulation (p = 0.04). 
Responsiveness to 2M2B appeared to be associated with basal HR; thus, a stepwise regression analysis was conducted to determine 
contributing factors to the difference in response to the interomone. Neutrophil:lymphocyte ratio and monocyte count were correlated 
with HR during the simulation (r2 = 0.682, p = 0.01). These results suggest 2M2B acts as an interomone in domestic dogs, lends support to 
the interomone concept, and provides knowledge that may be useful in alleviation of thunderstorm-related anxiety in domestic dogs. 
 
4:45 – 5:00 pm 
Effect of Targeted Training on Dog Owners’ Rating of Fear in Videos of Dogs 
Hannah Flint, University of Guelph 
While scientific studies often use owner reports to assess aspects of dog temperament, such as fear, the accuracy of these reports is 
unknown. We assessed the effect of training on owner ratings of dog fear in videos. First, a training tool was developed based on fear 
behaviors that owners (N = 573) were able to reliably identify (Sn and Sp > 0.75), including body posture, ear position, tail position, 
panting, yawning, lip licking, avoiding eye contact, and attempts to hide/escape/retreat. Next, an intervention study was conducted where 
owners (N = 1095) either received this training, or did not. Both groups were asked to rate fear severity in a series of videos of dogs, with 
three examples each of no, mild/moderate, and high/severe fear. A mixed logistic regression model was used to assess the effect of 
training on owner accuracy, with owner as a random effect. Results indicated that while training did not affect accuracy for ‘no fear’ (OR: 
1.01; p = 0.881), training resulted in owners being more likely to correctly identify ‘mild/moderate fear’ (OR: 1.60; p < 0.001) and 
‘high/severe fear’ (OR: 1.95; p < 0.001). Further studies are needed to assess the impact of this training on recognition of fear in dogs over 
time and in more natural settings. 

 
ARIZONA ROOM 

5:30 – 6:10 pm 
(Plenary Lecture) Thirteen Years of C-BARQ: The Advantages & Limitations of Online Behavioral Assessments 
James Serpell, University of Pennsylvania  
The Canine Behavioral Assessment and Research Questionnaire (C-BARQ) was developed in 2003 (Hsu & Serpell, 2003. JAVMA, 223: 
1293-1300) and has been used as a research tool since 2004 (Otto et al., 2004. JAVMA, 225: 861-867). In 2005, it became publicly 
available to dog owners via a free online web portal (www.cbarq.org), and since then the C-BARQ database has gradually accumulated 
detailed owner-derived behavioral evaluations for approximately 40,000 companion dogs and a similar number of working guide dogs, 
together with background information about each dog’s age, size, breed, sex, neuter status, owner experience, and so on. With roughly 
70 published studies based on use of the C-BARQ over the last 13 years, it is now possible to take stock of the benefits and limitations of 
this method of canine behavioral measurement. This presentation will briefly describe the development of the C-BARQ, review the 
particular areas of canine behavior in which its use has proved to be most and least illuminating, while also identifying possible future 
areas where its application may provide additional insights. 

 
OFF-CAMPUS 

6:30 – 8:30 pm 
Welcome Reception 
The Graduate Rooftop, 225 E Apache Blvd, Tempe, AZ 85281 

 
After 8:30 pm 
See Website for Dinner Suggestions 
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Saturday, October 7, 2017 
 

VENTANA BALLROOM B & C 
8:30 – 11:00 am 
Poster Set-Up 

 
OUTSIDE OF THE ARIZONA ROOM 

8:30 – 11:00 am 
Registration 

 
ARIZONA ROOM 

9:00 – 9:40 am 
(Plenary Lecture) Red Fox Genome Assembly Identif ies Genomic Regions Associated with Tame & 
Aggressive Behaviors 
Anna Kukekova, University of Illinois Urbana-Champaign 
Strains of red fox (Vulpes vulpes) with markedly different behavioral phenotypes have been developed in the famous long-term selective 
breeding program known as the Russian farm-fox experiment. We sequenced and assembled the red fox genome and re-sequenced a 
subset of foxes from the tame, aggressive, and conventional farm-bred populations to identify genomic regions associated with the 
response to selection for behavior. Analysis of the re-sequenced genomes identified 113 regions with either significantly decreased 
heterozygosity in one of the three populations or increased divergence between the populations. The regions identified as likely to have 
been under selection during fox domestication include genes implicated in human neurological disorders, in mouse behavior, and in dog 
domestication. The fox represents a powerful model for the genetic analysis of affiliative and aggressive behaviors that can benefit genetic 
studies of behavior in dogs and other mammals. 

 
ARIZONA ROOM 

Session 3: Attachment & Behavioral Synchronicity 
9:50 – 10:05 am 
Evaluating Dog-Human Attachment Styles: Methodological & Practical Considerations 
Monique Udell, Oregon State University 
To date, the study of dog-human attachment has primarily focused on whether dogs’ exhibit attachment bonds towards humans. Only a 
few studies have evaluated canine attachment styles or the Secure Base Effect- a dog’s ability to use their owner as a source of security in 
an unfamiliar or stressful situation. The current study was designed to evaluate the reliability of a two-minute holistic coding procedure for 
the Secure Base Test, a short, six-minute attachment style assessment where the behavior of the dog is evaluated in an unfamiliar room 
when their owner is present, absent, and during a reunion. Of the dogs evaluated to date, both test-retest reliability and inter-rater 
reliability has been high. Of the 39 dogs that have completed the Secure Base Test twice, at least one month apart with the same owner, 
32 were categorized as having the same attachment style on both visits (binomial test, p < 0.001), inter-rater agreement was 78%. Concise 
attachment evaluations with accessible scoring methods are necessary to bridge the growing science of canine attachment styles with 
applied needs. The current study suggests that such methods can produce consistent and reliable results and should be considered as this 
research extends into applied settings. 
 
10:10 – 10:25 am 
Attachment Styles in Dogs: Indicators of Separation Anxiety & Welfare Outcomes 
Lauren Thielke, Oregon State University 
Although attachment relationships between dogs and humans have been studied, very little research has focused on how the nature of 
these attachment relationships influences dogs’ welfare and cognition. This presentation will examine data from recent studies 
investigating attachment styles in pet dogs with separation anxiety (SA) and attachment styles of dogs living in foster homes, and how this 
impacts their welfare and cognition. In one study, dogs with SA (n = 18) and without SA (n = 19) participated in a Secure Base Test with 
their owners in order to determine their attachment style. Attachment styles were classified as either secure or insecure based on video 
coding. Results indicate that significantly more dogs with SA have insecure attachments than those without SA (Fisher’s exact test, p = 
0.008), indicating that insecurely attached dogs may be more likely to develop SA. Another ongoing study will examine attachment 
relationships between foster dogs and foster parent volunteers in conjunction with foster dogs’ performance on a pointing task and a 
cognitive bias task (a measure of welfare). Current progress and preliminary findings will be discussed. These studies demonstrate the 
importance of considering attachment styles when evaluating the welfare and behavior of owned dogs.  
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10:30 – 10:45 am 
Pet Dogs Show Social Preference Towards People Who Synchronize Their Behaviors with Them 
Charlotte Duranton, Université Aix-Marseille & Association AVA 
Affiliation between interacting partners is associated with high behavioral synchronization in humans. People show increased affiliation 
towards people who synchronized with them. Surprisingly, little is known about this phenomenon at an interspecific level. It has recently been 
shown that pet dogs synchronize their behavior with their owners in some social situations. However, the effect of synchronization on the affiliation of 
dogs towards humans has not been previously investigated. We therefore explored whether synchronization could affect dogs’ social 
preference towards humans. Dogs were confronted with two unfamiliar persons – one synchronizing her walking gait with the dogs’, and the other 
one walking irregardless of the dogs’ gait. The two persons were then presented to the dogs, and we observed the dogs’ first choice. We 
found that pet dogs chose significantly more often to approach the synchronized experimenter (n = 18) compared to the randomized 
experimenter  (t(10) = -2.19, p = 0.03, d = 0.58, 95% CI = [-0.54, -0.02]), indicating that pet dogs show increased affiliation towards humans 
who synchronized their behavior with them. Synchronization may also act as a social-glue between dogs and humans. This is the first time 
that such a human-like ability has been evidenced in canids at an interspecific level. 
 

PIMA ROOM 
Session 3: Inhibitory Control & Persistence 

9:50 – 10:05 am 
Inhibitory Control in Pet Dogs 
Alizée Vernouillet, University of Manitoba 
We investigated inhibitory control in 23 pet dogs (M = 4.5 years) using four well-established cognitive tasks: cylinder task, A-not-B task, 
fence detour task, and A-not-B barrier task. Dogs were very successful at inhibitory control tasks requiring detouring around barriers 
(overall success cylinder task: 72 ± 32.8%, fence detour task: 93.4 ± 23%), even from the first trial. However, tasks requiring dogs to switch 
strategies within a task were more challenging. Nearly half of the dogs failed to choose the correct bucket during the first displacement 
trial of the A-not-B task, but still performed better than expected by chance (t = 2.4, p = 0.03). On a modified version of the A-not-B task 
requiring dogs to detour around a barrier, more than half of the dogs failed during the first trial, performing at chance (t = -1.1, p = 0.29). 
Furthermore, an individual dog’s performance did not correlate across tasks, suggesting the four tasks measured different aspects of 
inhibitory control. Moreover, age and sex did not account for a significant amount of variance across the tasks. Overall, dogs exhibited 
inhibitory control but once they learned a response was rewarded, they perseverated even when the behavior was no longer optimal. 
 
10:10 – 10:25 am 
Self-Control in the Domestic Dog (Canis lupus famil iaris )  
Leslie Angel, Carroll College  
Domestic dogs provide an excellent model by which to study self-control due to their complex social behavior, their domestication and 
coevolution with humans, and because previous self-control measures used among humans and comparative species can be easily applied 
to the study of domestic dogs. In this study, we implemented a T-maze design to examine domestic dogs’ choice between a larger, 
delayed food reward on one side versus a smaller, immediately available food reward on the opposing side. Dogs (n = 10) enrolled in the 
Carroll College Anthrozoology training program were tested each month over a period of seven months. It was hypothesized that the 
choice of the immediate, small-reward option would be significantly larger than would be predicted by chance prior to training and that 
the choice of the delayed, larger-reward option would be significantly larger than would be predicted by chance after training. A paired 
samples t-test comparing the initial proportion of delayed selections to the last proportion of delayed selections was significant, t(9) = 
3.741, p = .005. This study reveals that the dogs chose the delayed, larger reward option more frequently at the end of the training 
program compared to the beginning of the program. This research could have applied benefits, such as improving the adoptability of dogs 
in shelters and improving training techniques for family-owned dogs. 
 
10:30 – 10:45 am 
Differences in Problem-Solving Between Canid Populations: Do Domestication & Lifetime Experience 
Affect Persistence? 
Lauren Brubaker, Oregon State University 
Past research has suggested that a variety of factors, phylogenetic and ontogenetic, play a role in how canines behave during problem-
solving tasks and the degree to which the presence of a human influences their problem solving behavior. This experiment compared the 
independent persistence of four populations of canines (two groups of pet domestic dogs, a group of free-ranging domestic dogs, and 
human-socialized wolves) on a puzzle-box task in the presence of a human. Persistence at the task (touching the box) differed significantly 
between the four groups (Kruskal-Wallis test, p < 0.01) as did time spent gazing at the box (Kruskal-Wallis test, p < 0.01) and human 
(Kruskal-Wallis test, p < 0.01). Wolves gazed at the box and persisted the most at the task. Free-ranging dogs gazed at the human more 
than any other group, but not significantly more than pet dogs tested indoors with a familiar experimenter (Mann-Whitney U Test, p = 
0.99). This study demonstrates that dogs, even those living outside human homes as scavengers, show comparatively low levels of 
persistence when confronted with a solvable task in the presence of a human as well as significantly greater duration of human-directed 
gaze when compared with wolves.  
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10:50 – 11:10 am 
Break 
 

VENTANA BALLROOM B & C 
11:10 am – 5:30 pm 
Posters Available for Viewing 
 

ARIZONA ROOM 
Session 4: Sociability & Preference 

11:10 – 11:25 am 
What Does Man’s Best Friend See in Us? Dogs' Preference for Different Humans & Human Interactions 
Erica Feuerbacher, Carroll College 
Despite our long-standing relationship with dogs, little is known empirically about their preferences for different types of human 
interaction. A straightforward way of assessing preference is using a concurrent schedule in which dogs can choose to interact with one 
individual or another, and measuring the time spent with each alternative. We used a concurrent schedule to assess dogs’ preference for 
petting or food and petting or vocal praise. We tested shelter dogs and owned dogs. Owned dogs were tested in unfamiliar and familiar 
contexts and with their owner as one of the interactors or with strangers as both interactors. When testing food versus petting, we also 
varied the schedule on which food was delivered from continuous reinforcement to FI 15 s, FI 1 min, to extinction. We found that most 
dogs preferred food but the schedule of reinforcement, context, familiarity of person petting, and dog population (owned vs. shelter 
dogs) all impacted preference. However, petting was preferred to vocal praise across populations, contexts, and familiarity of person 
interacting and is likely an unconditioned stimulus. Vocal praise, however, must be conditioned to be meaningful to dogs. Our results 
point to ways to enhance the dog-human relationship and to facilitate effective training.  
 
11:30 – 11:45 am 
Procedural Variations and Differences in Measurement Affect Canine Sociabil ity Outcomes 
Kelsea Brown, Texas Tech University 
A growing number of studies make claims about dog sociability in both applied and basic contexts. Yet, there is currently no standard for 
measuring sociability in dogs. The purpose of this study was to determine whether a wide range of canine sociability tests and 
corresponding measures currently used would produce the same results as each other. Experiment 1 established the appropriate 
methodology for detecting sociable behavior in a shelter setting using a mixed-subjects design. We assessed whether minor variations in 
procedure, specifically experimenter posture (standing, sitting, or kneeling) and presence of social contact (petting and praise or none), 
affect leashed dogs’ sociable behavior. In Experiment 2, common sociability assessments were compared: 1) unleashed dogs’ latency to 
approach, time in proximity, and following patterns; and 2) leashed dogs’ touching, gaze, and proximity. The data showed that variations 
in posture and social contact resulted in differences in sociability. Furthermore, correlations between measures for on-leash and off-leash 
dogs were low. The data have implications for the validity of temperament tests. 
 
11:50 am – 12:05 pm 
Functions & Organization of Pointing by Humans, and Dogs’ Responses, During Dog-Human Play 
Between Familiar & Unfamiliar Players  
Robert Mitchell, Eastern Kentucky University 
We examined human pointing to dogs during 62 naturalistic dog-human play interactions, spanning 4.8 hours of videotape. Participants 
were 26 humans and 27 dogs. Humans played with their own dog(s) and, almost always, an unfamiliar dog. Seventeen people pointed for 
20 dogs a total of 101 times during 26 interactions. Most (49.5%) points were toward an object (usually a ball), to direct attention or action 
toward the object; 36.6% were to the ground in front of the pointer, directing the dog to come, and/or drop a ball, here; 10.9% directed 
the dog toward the player and/or play area; and 3.0% directed the dog to move away from a ball the dog had dropped. Humans almost 
always (92.1%) pointed such that the dog saw the point, and pointed more frequently with their own dog (82.2%) than with an unfamiliar 
dog. Dogs responded appropriately to 24.5% of visible points. The percentage of points dogs appropriately responded to was similar for 
owners (M = .30, SD = .38) and strangers (M = .18, SD = .40) playing with the same dog, Mann-Whitney U (20) = 34, ns. Six dogs who 
responded appropriately to some points resisted responding to other points. 
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12:10 – 12:25 pm 

Changes in Social Interactions with Sensory Stimuli Loss: Hearing & Vision Impaired Dogs 
Valeri Farmer-Dougan, Illinois State University 
Congenitally hearing and vision impaired (HVI) dogs lack access to socialization stimuli due to sensory deficits: they do not receive visual 
or vocalized feedback from littermates, mother, other dogs, or humans. These sensory deficits allow a natural manipulation for examining 
the effect of vision and hearing stimuli on social behavior. Three investigations examined sensory loss effects: Experiment 1 examined 
social transmission of an olfactory cue. As expected, no differences were found between the HVI and normal dogs. Study 2 examined 
attention to humans or conspecifics using a barrier task. HVI dogs were significantly less likely to solve the task without a human model. 
The final experiment examined the influence of humans on choice during 3 reward conditions: 1) 10 treats vs. 1 treat; 2) 1 treat vs 1 treat 
“sold” by the handler; 3) 10 treats vs, 1 treat “sold” by the handler. HVI and normal dogs preferred 10 treats during the first condition. 
During condition 2, HVI dogs significantly preferred the handlers’ choice. Finally, condition 3 showed that HVI dogs significantly choose 
the 1 “sold” treat rather than 10 treats. HVI dogs appear to attend more to human signals than normal dogs. Why these dogs show 
increased attention is discussed. 

 
PIMA ROOM 

Session 4: Cognition & Learning 
11:10 – 11:25 am 
Personality Traits Affecting Judgment Bias Task Performance in Dogs (Canis lupus famil iaris )  
Shanis Barnard, Queen’s University Belfast 
Certain personality traits (e.g. anxious, fearful) are known to affect the cognitive processing of environmental stimuli such as the judgment 
of ambiguous stimuli (judgment bias). Our aim was to assess which personality traits may be predictive of a more or less ‘pessimistic’ or 
‘optimistic’ judgment bias in the domestic dog. We assessed dog personality (N = 40) using two validated protocols: the Dog Mentality 
Assessment (DMA, standardized battery test) and the C-BARQ (owner-based survey). To assess judgment bias, we used a common task 
based on the animals’ latency to approach a bowl placed in one of three ambiguous positions (i.e. Near Positive, Middle, Near Negative) 
between a baited food bowl (Positive) and a non-baited food bowl (Negative). We used Linear Mixed Models with latency to reach the 
bowl as outcome variable, bowl position, personality traits and their interaction as fixed factors and the animal identity as random factor. 
Main result showed that dogs scoring lower on sociability (DMA test) were more likely to have longer latencies in reaching the NN bowl 
compared to all other location (b = -3.22, t(1230) = -2.23, p = 0.03). Socialization is a crucial component of dogs’ development; less 
socialized dogs may underline a more negative affective state, i.e. ‘pessimistic’ bias. 
 
11:30 – 11:45 am 
Associative Learning with Awake fMRI: When Frabjous, Flamingo, or Fragrance Foretell  Food  
Ashley Prichard, Emory University 
Using awake-fMRI in 19 dogs, we measured neurobiological learning curves to previously neutral visual, olfactory, and verbal stimuli. Visual 
stimuli were two toys; olfactory stimuli were isoamyl acetate and hexanol; verbal stimuli were jabberwocky words. During scanning, one 
stimulus of each pair was associated with food (CS+) and the other with nothing (CS-). To generate learning curves for individual dogs, we 
examined activation within the caudate nucleus, amygdala, and parietotemporal region following the presentation of each stimulus. The 
learning curves showed that dogs formed stimulus-reward associations within a single MRI session, as well as differences between regions 
based on stimulus modality. For visual stimuli, there was a significant difference in the amygdala for the CSs (p < 0.01), and in the caudate 
a significant interaction between the CSs and trial-number (p = 0.02). For odors there was a significant difference in the amygdala for the 
CSs (p < 0.02). Though previous awake-fMRI studies have used pre-trained stimulus-reward associations, here we demonstrate the 
application of fMRI to measure the neurobiological rate of associative learning in the dog brain, and the potential for individual as well as 
mechanistic differences between modalities in learning acquisition.  
 
11:50 am – 12:05 pm 
The Solidity Principle in Domestic Dogs 
Julia Espinosa, University of Toronto 
The Solidity Principle (SP) dictates that solid objects cannot pass through each other or exist in the same location. Understanding the SP is 
central to successfully navigating one’s environment. Research on the understanding of this principle in canines has been inconclusive. 
Work observing canines understand the SP has involved confounds, whereas work that failed to observe canines understand the SP used a 
complex apparatus. We tested domestic dogs’ understanding of the SP in a simpler between-subject design, utilizing an apparatus 
consisting of a removable shelf with two vertically aligned search locations, and experimentally varying amount of visual information. Dogs 
(N = 45) watched a treat fall through the open lid of the apparatus and come to rest on the shelf or the bottom surface, with occluders 
partially vs. fully obscuring both of the search locations. We recorded dogs’ first search location. Dogs in the two partially-occluded 
conditions showed higher-then-chance search accuracy  (t = 12.75, p < .001; t =12.42, p < .001), suggesting an understanding of the 
Solidity Principle, whereas dogs in the fully-occluded condition performed at chance  (t = -0.92, p = 0.37). This ongoing study helps clarify 
dogs’ understanding of physical concepts, shedding new light on the emergence of physical concept understanding in non-primate social 
animals.   
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12:10 – 12:25 pm 

Dogs’ Sensit ivity to Ostension is not Suff icient for Pedagogical Reasoning  
Daphna Buchsbaum, University of Toronto 
Learning effectively from observing the actions of others is a crucial ingredient for the transmission and maintenance of cumulative culture. 
‘Natural pedagogy’ theory suggests that sensitivity to ostension (e.g. eye-contact, learner-directed speech) facilitates learning in children 
by automatically triggering pedagogical reasoning. To explore this, we presented domestic dogs (N = 36) – a nonhuman species adept at 
utilizing ostensive cues – with a series of causal imitation tasks. We manipulated the demonstrator’s intentionality between-subjects and 
the causal plausibility of the 2-action sequence within-subjects. Unlike children tested previously, dogs’ copying behavior did not vary 
according to the demonstrator’s intentionality (F(2,33) = 0.00, p = 1.00), although dogs (like children) were sensitive to causal plausibility 
(F(1,33) = 12.54, p = 0.001). Furthermore, while children’s performance was best captured by a computational model of a learner that is 
sensitive to pedagogy, dogs’ data was best fit by an intentionality-blind model. Given that dogs did not copy more faithfully following an 
ostensive demonstration, compared with when the demonstrator was non-communicative, we conclude that sensitivity to ostension is not 
sufficient to trigger a pedagogical interpretation of causal action. We suggest that the ability to represent mental states (i.e. the 
demonstrator’s intent to teach) might also be a necessary prerequisite – which on current evidence may be uniquely human. 

 
VENTANA BALLROOM B & C 

12:30 – 1:30 pm 
Lunch 

 
ARIZONA ROOM 

Session 5: Applied Behavior & Behavioral Assessment 
1:40 – 1:55 pm 
No Better than Flipping a Coin: Reconsidering Canine Behavior Evaluations in Animal Shelters 
Janis Bradley, National Canine Research Council 
Shelters use batteries of provocative stimuli referred to as behavior evaluations for various purposes, including as screening tools to 
predict whether dogs will later exhibit dangerous behaviors in a home, in those deemed possible candidates for adoption. Such tests have 
not been validated or uniformly administered, and attempts to develop better instruments continue. This analysis employs existing data 
and principles of diagnostic test evaluation to demonstrate that reliably predicting problematic behaviors in future adoptive homes is 
vanishingly unlikely, even in theory, much less in real-world shelters. When a shelter dog tests positive for dangerous behavior on one of 
these formal tests, it is more likely that the test has failed the dog, than that the dog has failed the test. Among numerous barriers to 
validating a behavior evaluation is the relatively low level of incidence of the behaviors of interest in the general population of shelter 
dogs, making the occurrence of many false positives inevitable. We must then ask whether it is humane or prudent with regard to public 
safety to use these tests in making adoptability decisions? The predictably unreliable results can create an unjustified sense of security and 
can have life and death consequences for the dogs.  
 
2:00 – 2:15 pm 
Discriminant Validity of a Questionnaire Survey in Canine Behavior Disorders 
Victoria Cussen, University of California Davis 
Distinguishing between pathological and non-clinical canine behavior cases is vital for effective treatment of behavior disorders, including 
aggression. Our research addresses veterinary clinicians’ need for tools to aid their diagnoses of behavior pathologies. We used the Dog 
Impulsivity Assessment Scale (DIAS) in a behavior clinic to (1) determine the instrument’s clinical discriminant validity by comparing scores 
between canine behavior patients and non-patients and (2) to determine if 1-year follow-up DIAS scores reflected changes in behavior 
following clinical interventions. The DIAS is a validated temperament assessment instrument whose scores correlate with behavioral and 
physiological measures in non-patient populations. We analyzed DIAS ratings from canine behavior clinic patient records (n = 109) and 
from control dogs sampled from non-behavior research projects (n = 68). We found that DIAS scores were higher in the dog-aggressive 
behavior patients compared to control dogs (W = 6676, p < 0.0001), supporting the instrument’s discriminant validity in a clinical setting. 
Behavior regulation-related factor scores decreased significantly (V = 283, p = 0.02) between the initial and 1-year follow up DIAS rating. 
Our results suggest the DIAS, already established as a general impulsivity assessment tool, is valid as a diagnostic test for clinical behavior 
evaluations. Further, DIAS ratings have promise as outcome metrics for the success of clinical interventions. 
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2:20 – 2:35 pm 

The Validity of a Fake Dog for Assessing Dog Sociabil ity in Dogs from Cruelty Cases 
Pamela Reid, American Society for the Prevention of Cruelty to Animals 
Evaluating intra-species sociability in shelter dogs is time consuming, risky and requires suitable stimulus dogs. To avoid these 
complications, some shelters are opting to use a fake dog as a substitute for a real dog. However, Shabelansky et al. (2015) found that a 
fake dog was only useful for identifying friendliness, not fearful or aggressive reactions. In the present study, we examined the validity of 
using a fake dog for evaluating two populations of animal cruelty victims: dogs from a dogfighting case and dogs from rescue hoarding 
situations. Among dogs from rescue hoarders, lack of aggression, fearfulness or friendliness toward the fake dog was predictive of the 
same response toward real dogs. But friendly, fearful or aggressive behavior toward the fake dog didn’t necessarily mean they would 
behave the same toward real dogs. In contrast, we found reasonable agreement between aggressive responses to fake and real dogs 
among dogs from dogfighting cases (Kappa=0.68; 95% CI: 0.72-0.89). It may be that the easily triggered aggression selected for in 
fighting dogs makes them less discerning when presented with an artificial stimulus. 
 
2:40 – 2:55 pm 

A Statist ical Model to Predict Treatment Outcomes for Extremely Fearful Dogs at the ASPCA Behavioral 
Rehabil itation Center 
Katherine Miller, American Society for the Prevention of Cruelty to Animals 
The ASPCA Behavioral Rehabilitation Center specializes in behavioral treatment of extremely fearful dogs rescued from cruelty and 
neglect. Treatment duration varies widely, from 15 to 313 days (median = 79). Accurately predicting outcomes is vital for intake and 
resource allocation decisions. We analyzed data from 254 dogs treated at the Rehabilitation Center to determine how early we can predict 
treatment outcomes. Data came from multiple sources: an online survey completed by shelter staff pre-intake, treatment progress metrics, 
and recurring behavior evaluations. The sample comprised altered males (n = 108) and females (n = 146) from a variety of backgrounds. 
Factor analyses were used to determine relationships and reduce the number of variables within data sources. Generalized linear models 
with Poisson distributions were used to examine the predictive value of factor scores and demographic data. Variables from all data 
sources were significantly related to treatment duration. Prediction of treatment outcomes thus requires information on animal history and 
multiple facets of behavior, including intensity of fearfulness and anti-social tendencies, treatment progress with unfamiliar people, and 
aggression to unfamiliar people. Ongoing model validation will allow precise treatment-duration predictions at time of intake, maximizing the 
effectiveness of rehabilitation efforts. 
 
3:00 – 3:15 pm 

Surveying the Behavior Concerns of Adopters of Animal Cruelty Victims to Focus Shelter Behavior Programs 
Christina Lee, American Society for the Prevention of Cruelty to Animals 
Many animal shelters have dedicated personnel working to improve dog and cat adoptability through behavioral modification and 
training. Staff determine which behaviors to modify under the assumption that adopters find certain behaviors undesirable. However, 
resources should be allocated to behaviors that adopters actually find displeasing. We are surveying adopters of cats and dogs originating 
from cruelty cases approximately four weeks post-adoption. We ask about occurrence of potentially concerning behaviors in the home and 
how concerning each behavior is when it occurs. To date, 1141 survey invitations have been sent: 560 dogs (29% response rate), 581 cats 
(32% response rate). Preliminary analyses find dog adopters are reporting highest occurrence and concern about fearful behavior toward 
unfamiliar people and dogs, pulling and excitability on leash, and inappropriate elimination. Cat adopters are reporting highest 
occurrence and concern about aggression and fear when picked up or petted, fear of household cats, inappropriate scratching and 
eliminating, excessive vocalizing, and jumping on furniture. Only a subset of these behaviors are possible to evaluate and modify in a 
shelter setting, while others are best addressed through adopter consultations and post-adoption support.  
 
3:20 – 3:35 pm 

The Present Pitfal ls but Promising Potential of Behavioral Evaluation in Shelters 
Clive Wynne, Arizona State University 
Many evaluations available are designed to assess a shelter dog’s suitability for adoption into a human home. Recently there has been a 
backlash against this form of testing. Patronek and Bradley (2016, J. Vet. Behav., 15: 66-77) argued that these evaluations are “no better 
than flipping a coin.” According their analysis, these tests report as many false-positives as true identifications of dangerous dogs. Further, 
they argued that “obviously dangerous” dogs are easily identified and screened out by shelters, and thus concluded that shelters should 
abandon all formal attempts to assess the dogs in their charge. However, Patronek and Bradley’s analysis only considered the risk to the 
dog of being falsely identified as dangerous. It did not consider the risk to human families of adopting a dangerous dog. Using their own 
assumptions, presently available tests can reduce that risk by 80%. I will argue that currently available tests were not derived using the full 
tool-set of modern psychological test development and that “obviously dangerous dogs” are not so readily detected by informal means. 
What shelters and the community needs are tests developed with the best-available scientific tools in order to minimize the harm to 
people and to dogs.  
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PIMA ROOM 
Session 5: Physiology & Health 

1:40 – 1:55 pm 
The Effects of Temperament on Stress & Upper Respiratory Disease in Dogs in Animal Shelters 
Alexandra Protopopova, Texas Tech University 
Individual variability is evident in behavior and physiology of animals. The influence of temperament on immune function and the 
endocrine response in dogs may influence the management of dogs housed at animal shelters. While normally associated with mild 
disease and low mortality rates, respiratory disease nevertheless poses significant challenges to the management of dogs in the highly 
stressful environment of animal shelters. Therefore, the aim of the study is to characterize the relationship between temperament, the HPA 
axis, immune function, and occurrence and progression of upper respiratory disease in dogs at animal shelters. In a correlational study, close to one 
hundred dogs were assessed throughout their 2-week stay at a city animal shelter. The dogs were subjected to a temperament test, 
continuous in-kennel behavioral observations, and the collection of physiological stress and immune function markers (urinary and fecal cortisol and 
salivary IgA). The occurrence and progression of upper respiratory disease was monitored through repeated clinical exams (rectal temperature, 
body condition score, and occurrence of nasal and ocular discharge). Understanding the role of temperament in immune responses to disease, disease 
progression, and sickness behavior may improve shelter management practices, and in turn, result in improved live-release outcomes.  
 
2:00 – 2:15 pm 
What’s Up, Dog? Using Primary Care Veterinary Data to Implement the One Health Paradigm in Geroscience  
Silvan Urfer, University of Washington 
The privately owned domestic dog is an emerging model in geroscience because it shares our environment and its risk factors, is affected 
by many of the same age-related diseases, receives comparable medical care, and has excellent veterinary data available. A shared 
environment affecting health outcomes across species is referred to as One Health, and this has interesting implications for using dogs as 
models and sentinels for human epidemiology, including the study of aging, age-related disease and mortality. We analyzed patient 
records from three primary care veterinary hospitals from a rural, suburban and urban environment to identify risk factors determining 
lifespan in N = 20,970 dogs using Kaplan-Meier and Cox Proportional Hazards models. This showed highly significant effects of weight (p 
< 2E-16) and, after controlling for weight, spaying (p < 2E-16), environment (p = 4E-07), and anatomical features like brachycephaly (p = 
2E-05). Our findings regarding body size, sex and spaying reflect previous data, indicating our sample was representative; however, urban, 
suburban and rural living environments, as well as brachycephalic status have not previously been described as influencing life span in 
dogs. In addition to veterinary medicine, our results have interesting implications for human health in the same rural, suburban and urban 
environments under the One Health paradigm. 
 
2:20 – 2:35 pm 

Cellular Oxidative Stress as a Determinant of Longevity Between Small & Large Breed Dogs 
Ana Jimenez, Colgate University 
We were interested in the cellular mechanism that may allow for small breeds to age slower compared with large breeds in the context of cellular 
metabolism and oxidative stress. Primary dermal fibroblasts were grown in tissue culture from small and large breed dogs as puppies and seniors. We 
measured basal oxygen consumption (OCR), proton leak, and glycolysis using a Seahorse XF96 oxygen flux analyzer. Additionally, we measured 
rates of RS (reactive species) production, reduced glutathione, mitochondrial content, lipid peroxidation (LPO) damage and DNA damage. Our 
preliminary data suggested that as large breeds age, glycolytic rates tend to increase (F = 4.82, p = 0.030). For small dogs LPO damage 
increases with age, whereas LPO damage decreases with age in large dogs (age*size class: F = 4.610,  p = 0.035). In both small and large 
breeds of dogs, oxidative damage to DNA increases with age. Additionally, small breeds of dogs have lower levels of oxidative DNA damage than 
large breeds of dogs throughout their lives (F = 0.056,  p = 0.056). Thus, large breed dogs may also have a higher glycolytic rates, LPO and DNA 
damage, thus, demarcating a potential mechanism for their decreased lifespan compared with small breed dogs. 
 
2:40 – 2:55 pm 

Variabil ity of Kinetic & Kinematic Variables Associated with Canine Gait: A Preliminary Investigation 
Kathleen Shorter, University of New England 
Within canine gait analysis, variability associated with kinetic (force-based) variables is established to be less than 10%CV however, 
variability associated with kinematic (movement-based) variables is largely unknown. This investigation aimed to quantify inter- and intra-
session variability associated with both kinematic and kinetic gait variables. Following habituation, a male clinically sound beagle was 
analyzed on three separate occasions. The dog was trotted (speed: 2.39 ± 0.2 m/s) by a single handler over a walkway that contained an 
embedded AMTI force plate synchronized with an 8 camera Qualisys system to enable the simultaneous collection of kinematic and kinetic 
variables. Within each session, 5 trials of a functional step were analyzed with a valid trial defined by the complete ipsilateral left fore- and 
right hind-strike over the force plate. Variability of both kinetic and kinematic variables were analyzed using %CV. Both absolute and 
relative peak force and vertical impulse demonstrated low inter and intra-session variability (<8%CV), with greater variability associated 
with kinematic variables. Whilst absolute joint angles demonstrated acceptable inter- and intra-session variability (1-19%CV), findings 
suggest applying data processing methods utilized within human gait analysis to improve variability fail to reduce variability associated with 
kinematic variables within canines. 
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3:00 – 3:15 pm 

The Effects of Domestication on the Stress Responsiveness of Domestic Dogs 
Kim Kortekaas, University of Veterinary Medicine, Vienna 
Domestication has resulted in behavioral, morphological, and physiological changes in domestic animals; it appears, for example, to have 
increased the stress tolerance of domestic animals compared to their wild ancestors. However, only a few studies have compared the 
physiological stress responsiveness in wolves and dogs. Hence, we compared the stress reaction, i.e. arousal, of equally raised and kept 
wolves and dogs via cardiac output in several experimental situations: (1) a training task, (2) a two-choice task using a touch screen, (3) a 
two-choice object discrimination task, and (4) a leash walk. We predicted a lower stress response in dogs as compared to wolves. We 
indeed found that the wolves were more aroused (lower HRV) than the dogs, when engaged in human-related tasks. In contrast, 
“baseline” activity of the dogs was higher (higher HR and lower HRV) than that of the wolves. We suggest that this may reflect the specific 
adaptations of dogs to living with humans: to be ready for action at any time, but also to remain in a less aroused state than wolves when 
working with us. Hence, domestication seems to affect mental mechanisms in domestic dogs that manifest in the responsiveness of their 
stress system. 
 
3:20 – 3:35 pm 

The 'Dual Hormone Hypothesis' & Domestic Dogs: Cortisol X Testosterone Interactions Predict 
Competit ive Task Outcome 
Carolyn Walsh, Memorial University of Newfoundland 
In primates, competitive ability is related to the interaction between cortisol (CORT) and testosterone (T). Individuals with combined low 
CORT/high T tend to have more successful outcomes during conspecific competitive interactions than do those with other combinations 
of the hormones. We examined this “dual hormone hypothesis” in domestic dogs (Canis lupus familiaris) living in 18 multi-dog 
households. Competitive ability was assessed using the toy possession test (TPT); a toy was thrown six times and the dog obtaining it in 
each trial was scored as the winner. The proportion of TPT trials in which a dog participated was negatively correlated with mean salivary 
CORT (rS(39) = -0.34, p = 0.03), but was not predicted by a CORT x T interaction. In contrast, a CORT x T interaction (p = 0.003),               
T (p = 0.008), and relative age (p = 0.018) predicted the proportion of TPT wins, with younger dogs and dogs showing high T/low CORT 
obtaining more wins. TPT wins were also moderately correlated with the MCPQ-R personality dimensions Extraversion (rS(42) = 0.45,             
p = 0.003) and Motivation (rS(42) = 0.37, p = 0.015).  

 
ARIZONA ROOM 

3:50 – 4:30 pm 
(Plenary Lecture) Evolutionary History, Selective Sweeps and Deleterious Variation in the Dog 
Robert Wayne, University of California Los Angeles  
The dog is our oldest domesticated species and has experienced a wide variety of demographic histories, including a bottleneck 
associated with domestication and individual bottlenecks associated with the formation of modern breeds. Admixture with gray wolves, 
and among dog breeds and populations, has also occurred throughout the history of domestication. Likewise, the intensity and focus of 
selection has varied, from initially focusing on traits enhancing co-habitation with humans, to more directed selection on specific 
phenotypic characteristics and behaviors. We summarize and synthesize genetic findings from genome-wide and complete genome 
studies that document the genomic consequences of demography and selection, including the effects on adaptive and deleterious 
variation. Signals of selection are evident in the dog genome and for genes, which are consistent with the evolutionary history of dogs. 
However, conclusions from these studies are fraught with the problem of false positives given demographic history is often not taken into 
account.  

 
VENTANA BALLROOM B & C 

4:30 – 5:30 pm 
Poster Session 
 
5:30 – 6:30 pm 
Break 
 

ENGRAINED 
 
6:30 – 8:30 pm 
Conference Dinner 
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Sunday, October 8, 2017 
 

ARIZONA ROOM 
9:00 – 9:40 am 
(Plenary Lecture) Pet Dogs, Citizen Science, & the Genomics of Behavior 
Elinor Karlsson, University of Massachusetts Medical School  
Humans have exerted strong selective pressure on dogs, shaping complex behaviors, like guarding, herding, pointing, and retrieving. 
Because of this selection, the genetic changes responsible for these behaviors are expected to be unusually common in dogs, making 
them easier to find through genome mapping. However, finding genes significantly associated with complex behavioral traits will still 
require thousands of dogs. To achieve these numbers, we’ve tapped into a huge population of dogs living in homes with observers of 
their behavior: our pets. Our new citizen science dog genetics project,“ Darwin’s Dogs,” engages directly with dog owners to collect 
behavioral and genetic data. Our novel approach — enrolling any dog, regardless of breed ancestry — has allowed us to assemble DNA 
samples from thousands of diverse dogs, each with detailed behavioral phenotypes. Using this resource, we can investigate the genetics 
of complex traits, including anxiety, impulsivity, and compulsive disorders, that correlate with artificially selected behaviors. Finding the 
causal genetic variation underlying these traits is the first step in tracing the neural pathways that shape canine behavior, and are also 
implicated in psychiatric diseases that severely impacts quality of life of both dogs and people.  

 
ARIZONA ROOM 

Session 6: Gustation & Olfaction 
9:50 – 10:05 am 
Food & Food-Odor Preferences in Dogs 
Nathan Hall, Texas Tech University 
Evaluation of food palatability and preference is of great importance to the pet food industry. One common technique for evaluating 
palatability is a two-bowl test in which two products are offered simultaneously and food consumption is measured. This yields clear 
results with dogs trained to routinely conduct such comparisons, but it is less clear how this extends to untrained pet dogs. In addition, 
prior research indicates that olfaction is important in food preference, but methods for evaluating odor preference in canines are currently 
lacking. In this study, we developed a modified two-bowl test for evaluation of food preferences in pet dogs with minimal training, and an 
olfactometer technique for the evaluation of odor preferences. In our two-bowl procedure, we observed clear preferences among four 
commercial food products in six pet dogs. Across repeated testing, preferences strengthened, but the first evaluation accurately estimated 
the direction and significance of preference. In addition, dogs typically (89% of the time) consumed more of the food they chose first, 
suggesting they did not need to taste each food to choose. Our odor preference olfactometer assessment, however, did not reveal odor 
preferences other than that dogs preferred to sniff a food odor over clean air.  
 
10:10 – 10:25 am 
Supporting Explosive-Detection Canine Training with the Help of a Real-Time Trace Vapor Detection 
Mass Spectrometer 
Ta-Hsuan Ong, Massachusetts Institute of Technology  
Canines remain the gold standard for explosive-detection in many situations, and there is a continued desire to optimize canine training 
for detecting explosives. Existing training methodology primarily relies on the trainer’s intention as a surrogate for knowledge of what 
odors are cuing canine behavior. However, explosives can degrade and blanks can be contaminated, causing trainer intention to disagree 
with reality. A vapor analysis mass spectrometer was therefore developed to provide tools, techniques, and knowledge to better 
understand, train, and utilize canines. The mass spectrometer detects many explosives in real-time with detection limits down to the parts-
per-quadrillion level. Instrument capability was demonstrated by collaborating with six operational canine teams (17 canines). Over 100 
vapor measurements were taken in situ with canines, and validation analyses were also taken post-hoc. Results from several training trials 
show that it is easy to present canines with heterogeneous plume structures, and 16% of blanks were contaminated. These factors 
complicate determining canine performance and lead to non-optimized behavior reinforcement. An improved evaluation methodology 
was demonstrated by grading canines against measured odor presence rather than against trainer intention. Vapor analysis can improve 
the efficiency and effectiveness of canine training to increase the capability of operational canine teams. 
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10:30 – 10:45 am 
Evaluation of Generalization – Discrimination Balance for Detection Canines 
Kimberly Peranich, Office of Naval Research 
Canines are known to have the ability to both generalize and discriminate between various odors. For example, canines can generalize 
between sources of narcotics such as cocaine, yet discriminate between cocaine and the snapdragon flower, which produce similar odors. 
However, the capacity to which canines can utilize these abilities has not yet been fully assessed through scientific means. During routine 
training, the generalization-discrimination balance can be shifted unknowingly for specific detection needs. Understanding how canines 
make this shift is crucial for improving training and deployment proficiency. This research evaluated the canine detection of two groups of 
molecularly similar compounds as well as different types of explosive mixtures containing ammonium nitrate. Over a series of three trials, 
and with increased training to target odors, canine discrimination improved while generalization decreased. These results can be used to 
further gauge the generalization-discrimination balance of canines and can better minimize false negatives and false positives of explosive 
and other substance detection canines. 
 
10:50 – 11:05 am 

Happiness is in the Bowl! Emotional Posit ive Arousal in Dogs Tasting Different Products 
Franck Peron, Diana Pet Food 
Feeding events are known to elicit positive affective state in dogs but is this response impacted by the ‘quality’ of the stimuli? Thirty-nine 
young adult dogs, males and females, from different breeds received different sessions organized in the same manner: (P1) 5 min baseline; 
(P2) distribution of one piece of food every 20s for 5 minutes; and (P3) 5-min post-ingestive period. Looking at different behavioral criteria 
(e.g. postures), eye temperature (Fluke TiR1 thermal imager) and heart rate variability (HRV) parameters (Polar ©), 4 types of products 
differing in their palatability level were compared two by two. Mixed-effect model for each variable was performed including the dog as 
random effect, the baseline as a fixed quantitative effect, and the product, the period and the order as fixed qualitative effects. All the 
effects were tested at 5%. Results show that the number of posture transition differed according to the product, the temperature does not 
evolve significantly between the food stimuli while the HRV parameters (SDNN, RMSSD and pNN50) changed. Parameters showed 
increased arousal for higher palatable foods. Thus HRV can be used to assess an effect of the nature of the stimuli on the emotional dog’s 
reactions.  

 
PIMA ROOM 

Session 6: Canid-Canid Interactions 
9:50 – 10:05 am 
Complexity in Dog-Dog Social Relationships: Part 1 
Rebecca Trisko, Unleashed in Evanston 
Social interactions were recorded among 276 dyads at a dog daycare facility. Relationships were classified into five different types based 
on the presence/absence of affiliation and the presence/absence of a dominance relationship (i.e. 1-way submission): 1) non-interactive 
relationships (no affiliation and no submission), 2) egalitarian relationships (affiliation and no 1-way submission), 3) formal dominance 
relationships (affiliation and 1-way submission), 4) agonistic dominance relationships (no affiliation and 1-way submission), and 5) 
unresolved relationships (2-way aggression/dominance and no 1-way submission). Each dog formed several different types of relationships 
in various proportions. Sex and age influenced relationships, with older dogs outranking younger dogs (τ = 0.514, p < 0.001), and males 
and females more likely to affiliate (Z = 2.23, p = 0.026) and less likely to exhibit dominance than dogs in same-sex pairs (Z = −2.73,          
p = 0.006). Some dyads formed particularly close, affiliative relationships, or friendships, while most did not. Results illustrate dogs’ 
capacity to form highly differentiated social relationships. 
 
10:10 – 10:25 am 
Complexity in Dog-Dog Social Relationships: Part 2 
Barbara Smuts, University of Michigan 
Social interactions were videotaped for 15 dyads from a small group of neighborhood dogs. Analyses of interactions coded from 
videotapes are published in Trisko et al. (2016) and Bauer & Smuts (2007). Here we present a higher-level, qualitative assessment of overall 
patterns of stability vs. change in dyads studied continuously for periods of six months to 9.5 years. These patterns are based on the 
presence/absence of several types of interactions, including: 1-way submission, play, gentle affiliation, and asymmetric play roles. Most 
relationships were “formal” with 1-way submission and affiliation, but a few were “egalitarian,” with affiliation but no 1-way submission, 
and four changed from one type to another. Results highlight the absence of injurious aggression, the rapid determination of the type of 
relationship a pair will form, the stability of most relationships over the long-term, the role of play in their development, the power of 
single events to alter relationships, and unique features of each one. We conclude that, insofar as comparable data are available for 
wolves, within-group relationships show striking similarities.  
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10:30 – 10:45 am 
Intraspecific Social Relationships in Dogs & Wolves: The Mediatory Role of Formal Dominance & Affil iation 
Giulia Cimarelli, University of Veterinary Medicine, Vienna 
Both dogs and wolves have been shown to form groups characterized by a linear dominance hierarchy and by differentiated affiliative 
relationships. However, evidences regarding the functions of dominance and affiliation are still scarce and it has been hypothesized that 
domestication might have affected them. Here we investigated how affiliation and formal dominance affected social support and social 
orientation in captive dogs and wolves living in packs. Formal dominance and affiliative relations were assessed during observations of the 
animals´ spontaneous interactions. Social orientation and social support between two individuals living in the same pack were investigated 
in an experimental task comprising different potentially stressful episodes (e.g. a novel object test and a human approach). Preliminary 
results suggest that subordinate dogs look more at their partner than dominant individuals while in wolves the distribution of gaze is equal 
among subordinate and dominant individuals, χ2(1) = 5.38, p < 0.05. Further, dominant wolves seek for body contact to their partner more 
than subordinate wolves while an opposite effect is found in dogs, χ2(1) = 20.22, p < 0.01). Results show that a dominant individual might 
have a differential role in wolves and dogs and that domestication might have affected the function of a dominance-based in hierarchy 
dogs. 
 
10:50 – 11:05 am 
Investigating the Function of Play Bows in Dingo Puppies (Canis lupus dingo )  
Sarah-Elizabeth Byosiere, La Trobe University 
Play bows represent a common, highly stereotyped canine behavior. While adult dogs and dog puppies (Canis lupus familiaris) use play 
bows similarly, there are subtle differences when compare to wolf puppies (Canis lupus occidentalis). In order to further investigate 
differences in play behavior across the Canidae, we analyzed play bows in dingo puppies (Canis lupus dingo) (n = 27 bows; dingoes aged 
3 months). We found that dingoes utilized bows as a visual signal, consistent with findings observed in dog and wolf pups. Play bows did 
not function to clarify easily misinterpretable behaviors (e.g. bites), as bowers were not more likely to perform offensive behaviors than the 
partner (p = 0.7) either before and/or after play bowing (p = 0.08). Bows did not appear to be performed in order to achieve an optimal 
position in which to better ‘escape’ (p = 0.08) or ‘attack’ (p = 0.04) the play partner. However, play bows most often occurred after a brief 
pause in play followed by complementary highly active play states, but only for the partner (p < 0.01). Overall, the function of play bows in 
the dingo appears consistent with those observed in dogs and wolf pups, however subtle interspecific differences are apparent. 
 
11:10 – 11:30 am 
Break 
 

ARIZONA ROOM 
11:35 am – 12:15 pm 
(Closing Plenary Lecture) How Dogs Understand Us 
Ludwig Huber, University of Veterinary Medicine, Vienna 
Among the many research topics that have been addressing the dog-human relationship is the question of how dogs are able to 
understand us humans. In the Clever Dog Lab Vienna we have been especially interested in what kind of information dogs extract from the 
human face and how they use it to form and strengthen the dog-human relationship. Using improved technologies, like touchscreen and 
eye-tracking devices, we showed that dogs are able to recognize people on the basis of visual information from their faces, preferring 
global over local and configural over elemental information. Furthermore, they are using the eyes for estimating humans’ attention and are 
able to discriminate facial emotions of humans. The comparison between pet and lab dogs in scanning the human face suggests a strong 
influence of the amount of exposure to humans on face processing. Finally, dogs can use the gaze of humans geometrically in a food 
searching task in order to infer which pointing of two identically looking humans is informative. Altogether, these findings suggest that the 
long cohabitation with humans as a species and the intimate relationship with the human caregiver as individual have generated an 
extraordinary sensitivity of (some) dogs towards human behavior. 
 
12:15 pm 
Closing Remarks 
Clive Wynne, Arizona State University 
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POSTER ABSTRACTS 
 

1. You Can Judge a Bearer by its Bark: Dogs Use Sound to Size Up Conspecif ics  
Zachary Silver, Illinois Wesleyan University  
A variety of mammalian species use vocalizations to perceive the size of conspecifics. This ability may be an evolutionary adaptation 
shared by many mammalian species allowing them to detect the presence of a threat when visual resources are scarce or unavailable. 
Specifically, mammals demonstrate prolonged attention to manipulated calls that suggest a larger conspecific compared to those 
suggesting a smaller conspecific. In humans this behavioral effect depends on the observer’s size—perceptions of ‘big’ or ‘small’ may 
differ between individuals. We explored whether this generalizes to other species by manipulating formant dispersion of dogs’ own barks 
to create synthetic barks that perceptually sounded either larger or smaller than the dog subject. We played these sounds to dogs and 
recorded how long they looked at the playback speaker. A univariate ANOVA revealed an effect of sound size (F(2,22) = 4.724, p = 0.020) 
such that dogs tended to look at the speaker longer in response to synthetic ‘larger’ dog sounds compared to synthetic ‘smaller’ sounds 
(Tukey post-hoc test, p = 0.053). Like humans, dogs may respond to novel barks by comparing the source's probable size to their own. We 
might expect to see this pattern of behavior in other mammalian species.  
 
2. Preference Ranking Test with Dogs – Validation Study 
Rachel Wyant, Texas Tech University 
One primary factor in an owner’s choice of pet food is taste. We hypothesized that dogs would be motivated to work more for preferred 
treats, which can be used to measure flavor preference. Twelve Beagle dogs participated in a preference ranking test to determine 
preferred flavors. Four categories of treats were tested. In the first phase, dogs were trained to interact with a toy holding the treats. 
Subsequent phases consisted of an evaluation of treats differing in fat (oils), proteins, starches, or complex dog foods. Before each test, 
the dogs could sniff each treat to introduce them to the aromas present. The treats were located inside five labeled rubber puzzle toys 
(KONGS). The order in which each treat was selected and extracted was recorded. The data was analyzed using the non-parametric 
Friedman test. The highest ranked ingredients in each treatment were: Fish oil (2.18), Liver (1.64), Potato (1.44) and Sample 1 (1.35), for 
the Fats and Oils, Protein, Starch, and Complex foods phases. Some dogs could establish a preference; however, the ranking was not 
always consistent. The tests did verify that some dogs were able to “choose” between more than two options, indicating this method is 
effective for measuring preference.  
 
3. Absolute Brain Weight Predicts Working Memory Differences Between Domestic Dog Breeds 
Daniel Horschler, University of Arizona 
While previous comparative studies have revealed robust links between measures of brain size and species differences in cognition, it is 
still unknown whether intraspecific variance in brain size is similarly related to cognitive measures. Dogs present a unique opportunity to 
investigate this question, as they are among the most morphologically diverse vertebrates on the planet. Using a previously published 
brain-body weight scaling power function for dogs, we estimated the brain weights of 184 breeds. Controlling for genetic relatedness 
between breeds, we assessed whether estimated brain weights predicted cognitive performance across breeds on nine different tasks 
using cognitive data from the citizen science website Dognition.com. Our results show a strong positive relationship between brain weight 
and working memory, χ2(1) = 13.98, p < .001, such that breeds with larger estimated brain weights performed significantly better in a 
working memory task, but not in other tasks. These results are consistent with previous studies linking absolute brain volume to other 
components of executive function across a wide range of species. By better understanding how brain weight can explain differences in 
executive functioning between individuals of the same species, we hope to gain new insights into the evolutionary relationships between 
brain size and cognition. 
 
4. The Double-Edged Sword of Domestication: Dogs are Less Adept than Dingoes at Independent 
Problem Solving 
Angie Johnston, Yale University 
Through domestication, dogs have become highly adept at using humans to solve their problems. Some scholars have argued that this 
tendency to rely on humans has come at the cost of diminished independent problem-solving skills. To address this question, we directly 
compared social and independent problem-solving strategies in domesticated dogs (N = 20) and wild dingoes (N = 12). We presented 
dogs and dingoes with a 3-step puzzle and measured how often they used social problem-solving strategies (i.e., looking back) and how 
successful they were at independent problem solving (i.e., how many of the puzzle’s steps they completed). We found that dogs were not 
only marginally more likely to look back (M = 6.73s out of 2m) than dingoes (M = 1.33s), (t(25) =1.70, p = .098), but dogs also solved fewer 
steps of the puzzle (M = 0.35 out of 3) than dingoes (M = 1.25), (t(25) =3.29, p =.003). These results demonstrate that enhanced social 
problem solving in dogs may have come at the cost of diminished independent problem solving. Ongoing work will investigate how the 
presence of a human influences dogs’ success at solving the puzzle and whether dingoes are more successful at solving the puzzle due to a 
general tendency to persist or a more targeted approach to problem solving. 
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5. Metacognition Across Domestication: A Comparison of Dogs & Dingoes 
Amanda Royka, Yale University 
Metacognition refers to the ability to think about one’s own mental states, including what one does and does not know. Although several 
species of nonhuman animals seek out information when they are ignorant of the location of a hidden treat, domesticated dogs 
consistently fail tests of metacognitive information-seeking. Here, we investigate whether domestication may have impacted dogs’ 
tendency to seek information to rectify their own ignorance by comparing domesticated dogs (N = 20) to wild Australian dingoes (N = 7). 
To provide both species with the greatest chance of demonstrating metacognition, we used a naturalistic information-seeking paradigm 
previously used with rhesus macaques. Specifically, subjects had the opportunity to gain visual access to the location of a hidden treat by 
looking through a transparent section of a barrier before approaching one of the two possible locations where a treat was hidden. 
Dingoes were no more likely than chance to seek information when ignorant (M = 1.57 out of 4), (t(6) = 1.16, p = .29), and dogs sought 
information less often than chance (M = 1.05), (t(19) = 3.71, p = .001). Thus, our findings demonstrate that even in a new naturalistic 
paradigm with limited task demands, domesticated dogs and non-domesticated dingoes only rarely seek information in the face of 
ignorance.  
 
6. One Large Reinforcer or Four Small Ones: Does Reinforcer Delivery Affect its Efficacy for Domestic Dogs? 
Chelsea Stone, Carroll College 
Food is typically a preferred interaction for domestic dogs and a more effective reinforcer than social interaction. However, little is known 
about how to enhance the reinforcer efficacy of food for dogs. One recommendation from the training realm is to deliver multiple, small 
treats while praising the dog, rather than one large treat. However, this practice has not been evaluated. In the current study we compared 
the reinforcer efficacy of delivering four small treats while praising the dog compared to one large treat, which was equivalent to the four 
small treats. We assessed the efficacy of these two reinforcer delivery methods from two perspectives. First we assessed whether dogs 
preferred receiving four small treats with simultaneous praise versus one large treat without praise. Second, we assessed dogs’ break point 
in a progressive ratio schedule for each reinforcer delivery methods. With each dog we also varied the magnitude of the treats to assess 
their sensitivity to magnitude in general. We found individual variability in dogs’ break points, but no overall difference between the two 
reinforcement methods. However, we did find sensitivity in the magnitude of the treats. We discuss the results in terms of applying them 
to improving dog training methods. 
 
7. Effect of Aff i l iation on Dogs’ Behavioral Synchronization with Humans when Walking Outside 
Charlotte Duranton, Université Aix-Marseille & Association AVA 
Non-conscious behavioral synchronization is evolutionarily adaptive. It participates in fostering social cohesion; the more two individuals 
are affiliated, the more they exhibit synchronization. Surprisingly, little is known about this phenomenon at an interspecific level. We 
therefore explored whether affiliation of dogs towards humans could affect the degree of synchronization between the partners. We 
compared displacement of pet dog owners and shelter dog caregivers when walking outside. Humans had to stay still or walk, and we 
observed the dogs’ reactions. For local synchrony, we found that shelter dogs spent significantly less time in close proximity with the 
human than pet dogs (χ2(1) = 18.20, p < 0.001). For activity synchrony, we found that shelter dogs stayed stationary for a shorter time than 
pet dogs when the human was still (LM: χ2(1) = 175.57, F = 19.69, p < 0.001), and they walked for a shorter time than pet dogs when the 
human was walking (LM: χ2(1) = 152.33, F = 10.19, p < 0.001). We conclude that shelter dogs synchronized their behavior with their 
caregiver at lower rates than pet dogs with their owners. This is the first time that the effect of affiliation on behavioral synchronization is 
evidenced at interspecific level.  
 
8. The Effects of Human-Canine Interaction on Perceived Stress 
Sarah Lozano, Anderson University 
There is growing interest into the ways in which humans and animals experience mutual benefit through interaction. The purpose of the 
current study was to determine if a single interaction with a dog would reduce perceived stress. Twenty-three participants were 
administered the Pet Attitude Scale (Templer et al., 1981) and the Perceived Stress Scale (Cohen, Kamarack, & Mermelstein, 1984). 
Following either an interaction with a dog or viewing a video, participants completed the Perceived Stress Scale. It was hypothesized that 
participants interacting with a dog would report lower perceived stress and that those who score highly on the PAS would score lower on 
the PSS compared to those who did not score as highly on the PAS. Results were analyzed using a t-test and Pearson correlation. Neither 
hypothesis was supported (t(20) = 1.09, p > .05). This points to a need for further research on the topic that includes larger sample sizes 
and similar variables. 
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9. The Effect of Oxytocin Receptor Genotype on Affi l iative Behavior in a Mixed Population of Dogs  
Giovanna Rosenlicht, Oregon State University 
Oxytocin, a hormone and neuromodulator found in all mammals, is known to be important for the progression of birthing and the 
production of milk. More recently, oxytocin has been found to have other physiological and behavioral effects which include influencing 
social interactions, promoting parental and pair bonding, and moderating stress. Some dog-owner relationships have qualities which are 
similar to those found between parents and children. In addition, in bonded owner/dog dyads, circulating levels of oxytocin increase in 
both species during positive interaction, implying that the physical and psychological effects may be similar. In humans, genetic variances 
known as single nuclear polymorphisms (SNPs), in the oxytocin receptor gene (OXTR), have been found to be associated with some social 
behaviors, including empathy towards others and response to a stress inducing stimulus. It has been suggested that OXTR genotype in 
dogs may also affect social behavior. To date, three SNPs have been examined with respect to their influence on prosocial behavior of 
purebred dogs. The present study evaluates potential influences of the three previously examined OXTR genotypes on prosocial behaviors, 
such as latency to approach and time in proximity, in a mixed population of dogs.  
 
10. Characterization of Controlled Odor Mimic Permeation Systems (COMPS) Containing Live Training 
Aids for Uti l ization by Detection Canines 
Alison Simon, Florida International University 
Food safety is gaining attention on the national platform because of the risk that various biological threats pose to national resources and 
the economy. One of the biggest reasons detection canines are not applied more to the food safety field is the lack of efficient and safe 
training aids. This study used the invasive fungus, Raffaelea lauricola, as a proof of concept to show how Controlled Odor Mimic 
Permeation Systems (COMPS) can be used as effective containment devices for biological threats such as fungi, whose spores are easily 
spread, but for which no other alternative exists. First, the volatile organic compounds (VOCs) released from the COMPS were detected 
and compared to those released from samples of live infected trees. Then, the dissipation rate was determined using externally sampled 
internal standard-solid phase microextraction-gas chromatography-mass spectrometry so that shelf life could be established. The 
characterization of these COMPS demonstrated that COMPS can be used as effective containment devices for many biological threats for 
which alternative training aids do not exist. This containment method can be used to expand the field of detector canines to protect 
against the rising threats to food safety. 
 
11. Persistence and Gazing at Humans During an Unsolvable Task in Pet, Foster, & Shelter Dogs 
Kristy Gould, Luther College 
Previous research has investigated how dogs respond to an unsolvable task, both in terms of their task persistence and the amount of time 
that they gaze at humans for help or information. We tested 18 pet, 5 foster, and 15 shelter dogs on an unsolvable version (lid screwed 
shut) of a previously learned task that consisted of opening the lid of a wooden box to retrieve food after demonstrations by a stranger in 
the presence of their handler. One-way ANOVAs were used to analyze the data with a significance level of α = 5%. Pet dogs spent more 
time gazing at their handler than shelter dogs, while shelter dogs spent more time gazing at the box than either pet or foster dogs. Dogs 
that could sit on command spent more time gazing at people, while dogs that could not spent more time in contact with the box. Dogs 
that were surrendered to the shelter spent more time gazing at people than strays. Strays spent more time biting the box, trying to open 
it. Prior experience with people appears to play a significant role in the amount of time spent gazing at people during an unsolvable task. 
 
12. Does Attachment Style Towards Owner Influence Therapy-Dog Intervention Behavior? 
Shelby Wanser, Oregon State University 
When applied to dog-owner relationships, the secure base theory of attachment has shown that dogs with secure attachment use their 
owner as a secure base from which to explore their environment. Therapy dog work involves unfamiliar people/environments, possibly a 
job more suited for dogs with secure attachment. This study evaluated the working behavior of 16 therapy dogs, categorized as having 
secure or insecure attachment to their owner/handler, to compare differences in behavior during animal-assisted therapy sessions. A 
secure base test was conducted to categorize therapy dogs with secure (n = 9) or insecure (n = 7) attachment towards their owner/handler. 
Later the dyads participated in a mock animal-assisted therapy session. Our findings indicate that independent of attachment style, 
therapy dogs spent significantly more time in proximity to the therapy participant than with their handler. Conversely, therapy dogs spent 
significantly more time gazing at their handler than at the participant during therapy. A non-significant trend suggests dogs with an 
insecure attachment style may have gazed at their handler more than those with a secure attachment. This could suggest that while their 
training mandates interaction with unfamiliar people, they use gaze to maintain contact with their handlers, possibly for guidance or 
comfort.  
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13. Attachment Influences Diurnal Cortisol Synchrony Between Dog & Owner 
Lidia Boghean, University of Nebraska Omaha 
Dogs have developed unique social bonds with humans such as maintaining proximity to their owners when present and exhibiting 
distress behavior when separated. It has been demonstrated that dogs engage in cross-species hormonal and behavioral synchronization 
with their owners. We examined the role of owner-reported attachment in hormonal synchronization, using circadian values of cortisol. 
Saliva samples were obtained from dogs and their owners over the course of a day and evaluated relative to the dog’s background and 
owner’s reported attachment to their dog. Analysis showed a mirroring of dog and owner cortisol levels, with dogs belonging to owners 
with higher cortisol levels also displaying higher cortisol levels, F(1,27) = 5.87, p = .022. Owners in synchronized dyads reported higher 
levels of attachment to their dogs than owners in desynchronized dyads, t(33) = 2.28, p = .029. Furthermore, dogs in the synchronized 
dyads were acquired at a younger age than those in desynchronized dyads, which may suggest that bonding at an early age facilitates 
hormonal synchrony between dogs and humans, t(32) = 2.33, p = .033. This suggests that cortisol coregulation may exist under basal 
conditions in the dog-human relationship, and the quality of the bond may facilitate hormonal synchronization.  
 
14. Do Canids Abandon Olfactory Cues when Interacting with Humans? 
Michael Bogese, Yale University 
Through domestication, dogs have become proficient readers of human cues, such as pointing, body language, and eye contact. Due to 
the visual nature of these cues, dogs may have learned to forgo their stronger sense of olfaction when interacting with humans. In our 
experiment, we tested this possibility by comparing the investigation strategies of dogs and dingoes in an exploration task. In Study 1, 
dingoes (N=12) had an opportunity to explore three searching locations while a handler either directly paid attention to (attending 
condition) or ignored (distracted condition) the subject. Sausages were cached in one of the three locations, and depending on the trial 
type, were either detectable by sight and smell (transparent trials), or by smell alone (opaque trials). Regardless of condition or trial type, 
dingoes spent more time exploring the baited location than the non-baited locations (M = 70% of total search time), t(11) = 5.17,              
p < .001. These results demonstrate that a human’s attention does not disrupt flexible use of vision and olfaction in dingo exploration. 
Ongoing work investigates these same questions in dogs. Preliminary analyses suggest that dogs (N=40) may be less likely to rely on 
scent-based cues than dingoes, indicating shifts in tactics across domestication. 
 
15. A Dam’s Utero Environment is a Contributing Factor in Predicting the Sex Ratio of Her Own Litter and 
Potential Epigenetic Effects 
Samantha Kanouse, University of Nebraska Omaha 
There are evolutionary advantages for individuals to vary from equal investment in offspring sex ratio. Sex ratio effects have been a 
neglected area of study for dogs (Canis lupus familiaris), especially at the individual level. While selective breeding practices may 
contribute to sex ratio effects, the female’s sex ratio utero environment is a contributing factor in predicting the sex ratio of her own litter. 
A public record data set (Finnish Kennel Club) was used to collect sex ratio data up to four generations for two small terrier breeds. We 
found support for Fisher’s principle of an equal sex ratio; however, using a repeated measures ANOVA, we found that the sex ratio 
composition of the mother was a significant predictor of her litter’s sex ratio, F(5, 61) = 7.60, p < .001. In other words, as the mother’s litter 
sex ratio is more male-biased, so are her own litters. The data is further discussed in light of maternal effects where the dam’s litter sex 
ratio composition contributes to her reproductive strategy with selection originating prior to fertilization or via reabsorption through 
epigenetic immunity. This has practical implications for selection criteria for breeding and potential temperamental differences for working 
dogs. 
 
16. Assessing Fear-Related Responses to Background Noise in Domestic Dogs during a Routine 
Veterinary Examination 
Anastasia Stellato, University of Guelph 
Veterinary visits cause stress for companion dogs, and elevated noise levels might contribute to this stress. We assessed the effect of 
background noise on behavioral and physiological responses to a routine physical exam. Owned dogs received a standardized physical 
examination with (n = 17) or without (n = 16) added background noise (audio track played at 68 dB of people talking, dogs barking, and 
cage doors clanging. Behavior was video recorded, and responses were assessed by a blind observer during each exam phase (head 
exam, lymph node palpation, abdominal palpation, temperature, heart rate, and respiratory rate). For behavioral measures, generalized 
mixed models assessed the effects of noise, exam phase, sex, and age, with dog as a random effect. For physiological measures general 
linear models were used. Respiratory rate was elevated in response to background noise (F(1,33) = 6.74, p < 0.015), but no other 
measures were affected. However, exam phase influenced lip licking (F(5,103) = 6.5, p < 0.001), avoidance (F(5,54) = 4.2, p < 0.003), and 
reduced posture (F(5,158) = 3.55, p < 0.005). Responses were generally lower during temperature and heart rate assessment, and higher 
during the head exam and body and lymph node palpation. These results suggest that noise has a minor effect on dog stress during 
examinations, but that exam phase has a greater influence.  
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17. Plasma Copeptin as a Measure of Surgical Stress in the Canine Patient 
Karena Tang, Western University of Health Sciences 
Stress has a direct effect on the physiological and psychological well-being of pet animals. In response to stressful stimuli, arginine 
vasopressin (AVP), along with corticotrophin releasing hormone (CRH), synergistically activates the hypothalamic-pituitary-adrenal axis. 
Cortisol and AVP have limited clinical use as measures of stress due to a variety of factors, including multifactorial causes of cortisol 
release, the instability of AVP, and analytical difficulties. Copeptin, a glycopeptide released from the same parent hormone as AVP, is 
stable, easily analyzed, and is being used clinically as a measure of stress in human medicine. In this study, we explore the use of copeptin 
as an indicator of stress in canine patients. Plasma copeptin was measured in seven dogs before and after elective surgery of 
ovariohysterectomy using enzyme immunoassay. Our results did not show a statistical difference in pre-surgery (0.21 ng/mL) and post-
surgery (0.20 ng/mL) copeptin levels using the nonparametric Wilcoxon rank sum test (p = 0.474). This could be due to analytical 
complications, species differences, or interference from the premedication and pain management. More studies need to be done to clarify 
the role of copeptin as a measure of stress in dogs to understand its value in canine health and welfare.  
 
18. Hormonal Synchronization of Cort isol Levels and Emotional Contagion between Human Owners & 
Agil ity Dogs 
Kristen Cunningham, University of Nebraska Omaha 
Research has produced evidence of affective empathy between humans and dogs, indicating that dogs may respond to human emotions 
through an unconscious process. The present study examines emotional contagion between owners and dogs through chemosensory 
cues. Cortisol was collected from 49 owner-dog dyads at agility competitions. In a home environment researchers used a within-subjects 
design to expose 20 dogs to owners’ sweat samples from an agility competition and collected dogs’ subsequent cortisol responses. Dogs 
completed memory tasks and subsequent behavioral and physiological responses were measured in A) pretrial (no sample presented), B) 
control (presented samples obtained from owners during non-stressful activity), and C) experimental (presented samples obtained during 
competition) conditions. Results from Phase I of the study indicated that handlers’ cortisol levels were predictive of dogs’ cortisol levels in 
neutered male dogs, F(1, 18) = 5.26, p = .034. Phase II demonstrated that dogs with better synchronization experienced heart rate 
increases following exposure to experimental samples, F(2, 12) = 3.54, p = .062. Cortisol responses again seemed to be mediated by sex 
with females experiencing decreases in cortisol during the experimental condition and males experiencing increases in cortisol,         
F(1,15) = 6.85, p = .019. This research provides evidence of synchronization, emphasizing the presence of sex differences and within 
group variability among dogs. 
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