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VETERINARY MEDICINE IN THE CLOUD
We are so grateful for IDEXX’s support for our
ongoing research into how technology can assist
and transform the delivery of veterinary medicine,
and how the industry might accommodate these
changes for its own benefit and that of our clients
and their animals.
Pet owners are using technology to track their own
health as well as that of their pets. If the veterinary
industry seizes the opportunity to engage their
clients digitally, as colleagues, we can extend
veterinary care beyond the clinic walls, promote
wellness and preventive care, and take advantage

of early disease detection through ongoing
monitoring. The successful veterinary practice of
the future will be able to integrate virtual and in vivo
care to provide a rich and complete health record
and the highest possible standard of care. But to
meet clients’ expectations will require veterinarians
to master new means and channels of championing
health.
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A CONTINUUM OF
CARE CONTINGENT ON
CONNECTED TECHNOLOGY
The cultural phenomenon of self-tracking with
technology to attain “self-knowledge through
numbers” has been coined the “quantified self”1
and while it began with dedicated technophiles,
it gained mass popularity with the introduction of
wearable digital devices like the fitbit™ activity
tracker. A manifestation of our quest for a greater
healthspan2 (more years of healthy life), it is spurring
data integration from multiple sources to advance
health technology.
Diet, weight and activity are three key parameters
we are seeking to monitor for ourselves and our
pets because of their relevance to obesity. Obesity

is considered a “gateway disease” — a major
risk factor for heart disease, stroke, diabetes,
osteoarthritis and some cancers.3 Obesity is
expected to reduce human life expectancy in
developed countries by about three years in
the coming decades.4 Similarly, the lifespan of
overweight dogs has been found to be about 2.5
years shorter than that of dogs with a healthy
body weight.5 Clearly, maintaining a healthy weight
contributes to a greater healthspan, and is an
important component of preventive care for both
humans and animals. Thus, we are continuing our
research on the weight of cats over their lifetime
(see page 9, Feline Health and Wellbeing).

https://nationalpost.com/news/national/fat-cats-new-study-shows-cats-heaviest-weight-higher-now-than-in-1990s
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HEALTHY PETS START AT HOME
Driven by cost and convenience, more health technology is being developed for home use. We
evaluated different categories of digital devices for use in the weight management of cats. Clients
found digital feeders and scales to be the most helpful. (See page 11: Engaging Clients in the Health
of their Pets at Home.)
While diet, weight and activity are typical measurements now, home testing is growing in the number
and type of tests available. Urine tests are available in the form of reagent strips or specialized litter
that changes color. Preliminary work has been conducted on a saliva test for monitoring glucose in
the management of diabetes, and breath tests show promise as a minimally invasive means of testing
for a range of diseases, including some cancers.6 Air quality has been shown to have a greater
effect on lifespan than smoking in humans.7 Expect to see more environmental measures as sensors
saturate our physical environments. The familiar home kits for genetic testing are now available for
dogs and cats too.
These tests offer a plethora of numbers that are of little value without the human or artificial
intelligence (AI) to determine and convey their meaning. With access to data stored locally (ie., your
smartphone) or in a shared repository, even images and videos are subject to AI pattern analysis and
eventual diagnostic interpretation.
Diagnostic applications may offer treatment recommendations or intervention alerts based on the
analysis of collected data. For example, Healthy.io has FDA approval for its at-home medical-grade
testing kit for chronic kidney disease, which allows patients to analyze urine samples with an AI-based
smartphone app, a dip stick, and a color-coded slide.8 Atrial fibrillation can be detected by an Apple
Watch 4™ in contact with the wearer9 or without any physical contact at all through video analysis and
deep learning.10
These trends will continue to give rise to bioinformatics ventures and transform clients into colleagues
who want health guidance and advice, and seek face-to-face consultations for only the most serious
or complicated cases.

PREVISIT

HEALTHY
PETS
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PREVISIT
Unprecedented access to medical information and
constant monitoring can give rise to early warning
of health concerns that should precipitate a visit
to the veterinarian. But it can also afford the client
a sense of agency and competence to manage
the healthcare of their pet themselves. Weighing
cost, time and convenience, clients are turning to
numerous teletriage services to aid in the decision
to visit the clinic. These services have arisen to offer
advice through voice, chat and/or video exchange
and may incorporate AI.
A number of teletriage services work directly with
veterinary practices, offering the ability to book
an appointment with the client’s own veterinarian
if needed and to integrate the call to the pet’s
electronic health record (EHR). “Most EHRs do
not follow patients on their journey of care beyond
the hospital walls. As a result, a patchwork of
healthcare data emerges.”11 If a client had access
to their pet’s health record online, they could
make note of changes in their pet’s behavior
or health between veterinary visits and certain
entries could be flagged to initiate a virtual or inperson appointment. Adopting this practice would
acknowledge the changing role of the client as
colleague and encourage loyalty and engagement.
There are also platforms for bundling veterinary
and ancillary services (wellness and insurance
plans, grooming, dog-walking, pet-sitting, transport
services, and loyalty programs). Integrating these
services with the electronic health record could
provide clients with a seamless pet services hub.
The veterinary clinic of the future will have a
presence in the cloud, but who will control it?
One of the first AI-based veterinary consultation
services, MyPetDoc,12 is a skill of Amazon’s
Alexa™. It is available 24/7 and it is free unless the
client subsequently contacts a veterinarian.

6

The next step along the telehealth track is for AI
to provide a diagnosis, or at least the top-ranked
diagnostic probabilities. Buoy Health is an AI-driven
symptom checker for human health, which learns
over time. It looks at the most statistically relevant
scenarios based on information from thousands of
clinical papers and suggests up to three possible
diagnoses.13 Vet-AI is taking a different approach.14
Starting with conditions that can be diagnosed
visually, such as dermatology (photos) or arthritis
(videos), images are uploaded and compared to
existing image datasets that have been annotated
by a veterinarian. Potential diagnoses are given a
weighting and if there is sufficient confidence, a
diagnosis is provided. Otherwise, the pet owner
is advised to see a veterinarian, either in person
or virtually. Although clients have been sending
images to veterinarians informally for years, it is
now becoming more established as a practice and
enhanced by AI.

THE VETERINARY VISIT
With the mandatory introduction of electronic health
records in human medicine, patients have reported
feeling rushed and disappointed that their doctor’s
attention is on the screen, not them. And doctors
spend untold hours completing medical records.
This incited the development of AI voice assistants
like Suki15, which listens to interactions between
doctors and patients and converts the conversation
into medical and billing terms, creating a clean EHR.
Early feedback showed that doctors could reduce
the amount of time they spent on medical records
by up to 70%. Suki has partnered with Google
Cloud16, Microsoft has announced a partnership
with Nuance17 (owner of DragonSpeak, which is
used by 500,000 MDs) and Amazon has released
its own AI scribe (Transcribe Medical11), as well as
an AI tool to provide structure to medical records by

identifying important entries (Comprehend Medical18).
As technology becomes more prevalent throughout the continuum of care,
veterinarians must either have, acquire or access expertise to critically
assess individual technologies, including the ease with which they can
be integrated into a smoothly functioning technology suite. For further
discussion on Day 1 competencies in health informatics for veterinarians,
please see page 14 Building Literacy in Health Informatics.
The whole premise of Dr. Eric Topol’s book, Deep Medicine19, is that AI can
make healthcare “human again” by freeing up doctors’ time to spend with
patients. Beyond reducing burnout from administrative tasks, AI can find
patterns in images or data, leading to better and faster diagnoses, better
treatment, better outcomes and lower cost. This is premised on the ability to
harvest data of various types and combine it from different sources. These
data include family history, real time monitoring of nutrition, exercise and the
environment, images of various sorts, EHRs and data from laboratory and
genomic testing. Although there are thousands of applications addressing
different pieces of the puzzle, the key will be getting them to work together
seamlessly. In the meantime, there are incremental steps that can be
taken based on the increased availability of trend data, such as weight, or
laboratory results over time as discussed on page 12 (Communicating with
Clients).
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POSTVISIT
All of the parameters previously measured at home
or previsit (weight, activity, etc.) can continue to be
monitored postvisit. But new monitoring requirements
may arise from the appointment. Some practitioners are
using telehealth to supervise pain management after
surgery or to follow up on treatment for newly diagnosed
chronic conditions like arthritis or diabetes when it is
not convenient to bring the animal back for a recheck.
Just as an upward trend in a physiologic measurement
or biomarker may give an early indication of disease
development before an actual diagnostic threshold is
crossed (eg. high blood pressure), AI analysis of existing
data can be used for predictive analytics. For example,
Antech recently introduced an AI algorithm, RenalTech,
which uses age plus previous test results to predict the
development of chronic kidney disease.20
In human medicine, better home monitoring of patients
with chronic conditions is seen as a means of improving
outcomes and reducing costs. Humana is piloting a
remote patient monitoring program for patients with
Congestive Heart Failure.21 They are provided with a
telemedicine kit, including wireless devices (weight
scale, blood pressure monitor, and pulse oximeter) that
synch with a tablet that, in turn, shares data in real time
with care managers. Their goal is to identify those at
greatest risk of readmission and help them through that
period.
The Dog Aging Project is an exciting new citizen
science initiative funded by a $15 million grant from
the National Council on Aging.22 Currently recruiting
10,000 dogs, the project will generate longitudinal data
over their lifetimes, including 1,000 epigenetic profiles,
as well as environmental data, including air quality,
water quality, pesticide use, and even whether the dog
lives in a home with hardwood or carpeted flooring.
The health and aging of each dog can be followed to
help determine why some dogs develop disease or
die at younger ages while others live long, diseasefree lives.23 It is an open data project, which means
that de-identified data will be available to researchers
and the public. “The goal of the Dog Aging Project is
to understand how genes, lifestyle, and environment
influence aging. We want to use that information to help
dogs and people increase healthspan, the period of life
spent free from disease.”24
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RESEARCH
IMPACT
FELINE HEALTH AND WELLBEING
Thanks to our collaboration with IDEXX, our research into the health and weight of cats
continues. Our publication in the July issue of JAVMA was distributed to over 95,000 AVMA
members and generated significant media interest across Canada, the U.S., the U.K. and New
Zealand, including more than 200 newspaper articles and 16 radio interviews. Despite the fact
that there are more cats than dogs in the U.S., cats are an underserved population when it
comes to veterinary medicine, and we hope to draw attention to their need for preventive care.
We have extended our research from adult cats to look at development over the first two years
of life. Weight concerns can start as early as 6 months of age in kittens, setting them up for
a lifetime of health issues. While there was some previous research on Domestic Shorthairs
in the first few weeks of life, the data provided by IDEXX covered kitten development over a
longer period of time and for a larger array of breeds. We can see that different breeds follow
similar growth patterns during the first two years of life, with larger breeds such as Maine Coon
cats continuing to increase in weight for an extra few months. A second surge in weight at
around 500 days for some of the breeds may be normal development, but also may be a sign
of obesity starting early in a cat’s lifetime. With further information on the health status of cats,
particularly body condition scores, it may be possible to discern when weight gain exceeds the
normal gains expected from growth.
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https://www.aaha.org/publications/newstat/articles/2019-08/are-cats-getting-fatteror-just-furrier/

We also continued our research into changes in health parameters with age. Changes in
SDMA, creatinine and T4 over a cat’s lifetime can indicate when we need to start testing
for diseases associated with these values, particularly kidney disease and hyperthyroidism.
Looking at the number of cats seen at each year of life, we can see that after 3 years of age,
the percentage of cats with normal results for these three parameters starts to decrease. By
15 years of age over half of the cats have one or more values outside normal parameters,
making it critical that our senior cats have their laboratory values adequately examined. Even
in young cats, over 10% have one or more of these three parameters outside the normal
range. By following individual cats over time, we could also establish personalized “normals”
for those individuals. This highlights the importance of not only testing our pets later in life,
but throughout life to find those that are at risk of kidney or thyroid disease. With additional
information from the physical exam and history for individual cats, we might have further insight
into the relationship between abnormal values and health concerns.
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ENGAGING CLIENTS IN THE HEALTH OF
THEIR PETS AT HOME
With about 60% of the U.S. cat population estimated to be overweight and over
half of them obese,25 veterinarians and owners need better tools to be successful
in feline weight-management. We partnered with Dr. Ken Lambrecht (key opinion
leader) to conduct a feline weight-management study using a home pet health
technology ecosystem consisting of electronic scale, smart feeder, an activity monitor,
and a webcam/treat dispenser. We aimed to leverage these technologies for better
outcomes and higher client satisfaction by addressing specific challenges in a feline
weight management program.
Working with veterinary practitioners and their clients in the U.S. and Canada, a pilot
was performed to get initial feedback about various devices in each technology class.
This helped to determine which devices should be used to configure an optimal pet
health technology ecosystem (PHTE) for a trial that is currently in progress. In this
trial, the use of a PHTE in a feline weight management program is compared to a
traditional weight management program without a PHTE. Overall, both the pilot and
initial results from the trial have shown favorable weight loss results with the use of
a PHTE and high overall satisfaction with a PHTE. The home digital scale and smart
feeder (with built in gram scale) were seen as valuable additions to the weight loss
program, while the activity monitor and webcam/treat dispenser were not. We are
also gaining valuable insight into some of the challenges of integrating at-home
technologies with veterinary care.
The following are examples of pet parent comments on the various technologies:

PHTE
“Overall I was very happy with how much weight my cat lost. I was very
impressed at how the technology is helpful in weight management.”
SMART FEEDER
“My cat feels very safe and less stressed since I am able to leave food in the
feeder without the other cat being able to take it.”
ELECTRONIC SCALE
“I find the baby scale helpful - immediate feedback.”
WEBCAM/TREAT DISPENSER
“While it let me see that the cats were eating each other’s food, that was
something I knew.”
ACTIVITY MONITOR
“The [activity monitor] will only become useful if it has comparable fitness
measures for cats, not dogs.”
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COMMUNICATING WITH CLIENTS
The technology available to veterinarians is rapidly increasing and veterinarians need more
information about whether and how these technologies can be used to enhance client
engagement and improve the exchange of clinical information for effective decision-making.
To develop recommendations and learning tools to improve veterinarian-client-patient
interactions, we are collaborating with Dr. Jason Coe and PhD candidate Natasha Janke on
multiple projects to further understand both the pet owners’ and veterinarians’ perceptions
of veterinary clients’ needs and expectations.
As clients do not always hear what veterinary staff believe they have communicated,26 a
survey was conducted to identify potential communication barriers that may exist during
discussions of diagnostic testing. This survey was completed by 416 veterinarians and 529
veterinary clients and describes what information veterinarians communicate about
bloodwork, what methods of communication are used when reporting results to clients,
and client information-seeking behaviors. Veterinarians reported more frequently explaining
the following information to clients, while clients reported having this information explained
by their veterinarian less frequently:
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The reason why the test is being done;
What the test measures in the blood;
How and when the client will receive the results of the test;
How to read and understand the blood test results/report; and
How the test may benefit their pet’s future health/wellbeing.

Roughly one quarter of clients reported that their veterinarian explained how and
where to get more information about the test, either always or most of the time.
Fewer veterinarians (17%) reported explaining how and where their clients can
get more information about the test (always or most of the time). Almost 60% of
clients somewhat or strongly agreed that they will search the internet if they do not
understand why a test was ordered or what the results mean.
Clients were asked if they receive a written report of their pet’s bloodwork (paper
or electronic). Half of the clients reported that they never receive a written report of
their pet’s bloodwork. Almost a quarter of respondents reported that they always
receive a written report of their pet’s bloodwork. The remainder reported sometimes
receiving a written report of their pet’s bloodwork depending on the kind of test
ordered or factors unrelated to the kind of test ordered. Of those that have never
received a copy of their pet’s bloodwork, 81% were interested to do so.
One of the most complex aspects of the veterinarian-client-patient interaction is
the clinical decision-making process. For example, when a veterinarian discusses
a diagnostic test the decision might require the client to choose to have their pet
tested, or if the test has already been done, to choose what to do next based on
those results. Research suggests there is an opportunity to strengthen the bond
between veterinary practices and their clients by sharing test results with clients,27
involving clients in the decision-making process and presenting them with all
their clinical options.28 To explore factors that affect client involvement in the
decision-making process and to describe the current use of data trends
(e.g. monitoring an animal’s weight or baseline bloodwork over their lifetime) in
companion animal practice, field work has been completed with 60 veterinarians
in Southern Ontario, Canada, and 1,183 of their clients and pets. Of these
interactions, 911 have been audio-video recorded and are currently being analyzed.
To explore the perceptions of veterinary clients and of veterinarians about the use
of data trends to monitor patient health and inform preventive care decisions, five
client focus groups and three veterinarian focus groups have been held. Thematic
analysis of the transcribed data is being conducted in order to identify trends and
patterns that reappear throughout the focus groups. This analysis will allow the
research team to identify major opinions, thoughts and feelings that are common
or divergent among participants within and across focus groups. Once a greater
appreciation for and understanding of the expectations of today’s pet owner is
achieved, including their expectations for delivering wellness and preventive care,
evidence-based best practices and education programs can be designed to
support veterinarians in their interactions with pet owners.
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BUILDING LITERACY IN
HEALTH INFORMATICS

HEALTH INFORMATICS WORKSHOP
AT THE 2020 AAVMC CONFERENCE
The Association of American Veterinary Medical Colleges (AAVMC) provides
leadership for academic veterinary medicine in preparing new generations of
veterinarians to meet the evolving needs of a changing world. Its members include
all 30 U.S. and five Canadian colleges of veterinary medicine, 12 U.S. departments
of veterinary science or comparative medicine, and 15 accredited and 15 nonaccredited international veterinary schools, representing more than 4,000 faculty
and 10,000 veterinary students.
This year, the theme for the AAVMC Annual Conference in Washington, D.C.,
is Catalyze 2020: Innovate and Inspire. Our proposal has been accepted to
provide a one-hour workshop titled Preparing for Success in the 21st Century:
Considering New Models of Service Delivery, New Flavors of Research and Day
1 Competencies in Health Informatics to Update our Education, Research and
Service Missions.
In addition to disseminating our research on Day 1 Competencies in Health
Informatics, it will be a unique opportunity to get input from leaders in veterinary
education regarding how to integrate technology into the curriculum. Dean
Julie Funk (University of Arizona) and Associate Dean Jennifer Hodgson (VirginiaMaryland) will join Drs. Bernardo and Ouyang as facilitators of the workshop,
which has three learning objectives.
Participants will:
Learn about and discuss major health and technology trends affecting
veterinary medicine;
Discuss and analyze the impact, ramifications and opportunities these
afford for education, research and service missions; and
Create a path forward (next steps) for practical integration of these new
technologies into their programs.
It will be an interactive session to grasp major trends, their consequences, and
capture ideas for moving forward with integration of new technologies into the
veterinary curriculum to prepare new graduates for success.

14

TELEMEDICINE SURVEY
The use of emails, text messages and video has been commonly used
in large animal medicine and is becoming more prevalent in small animal
veterinary medicine. Telemedicine has the potential to improve the delivery
of healthcare while streamlining workflows to improve veterinary work-life
balance. In spite of that, adoption of telemedicine by veterinarians has
been slow. We are conducting a survey to better understand some of the
roadblocks to veterinary adoption of telemedicine.

PREDICTIVE ANALYTICS
When pets get sick, veterinarians are often asked how severe the disease
will be and for how long it will last. Drs. Poljak and Ouyang are exploring risk
factors for disease severity and duration for canine infectious respiratory
disease complex (CIRDC), previously known as kennel cough, using a
combination of classical statistics and machine learning.

Inaugural class of the Graduate
Course in Applied Health Informatics

GRADUATE COURSE IN APPLIED HEALTH INFORMATICS
We developed and offered the first graduate course in Applied Health Informatics to provide students with
hands on experience and a working knowledge of emerging technologies (chatbots, wikis, artificial
intelligence, social media, crowdsourcing, citizen science, telehealth) and their application to health. It
was designed to encourage participation and active learning to improve students’ digital literacy and critical
thinking abilities. Students were charged with finding and presenting examples of particular technologies
and relating them to their research. Assignments such as designing the ideal electronic health record led
to lively debates about privacy and other policies. They completed ambitious projects during the semester,
such as creating a chatbot for the department, developing an app to locate defibrillators on campus and
CAD design of a pill dispenser. Guest lectures from private practitioners and government officials elicited
student input in the design of solutions to current issues in disease surveillance and outbreak response.
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NATIONAL AND
INTERNATIONAL OUTREACH
Drs. Ouyang, Campigotto and Hadar attended the Canadian Association of Veterinary
Epidemiology and Preventive Medicine in St. Hyacinthe, Quebec, Canada, in May. Collectively
they presented two posters and gave two oral presentations. Drs. Ouyang and Campigotto
also attended a course titled Big Data and Artificial Intelligence Applied to Epidemiological
Studies.
Dr. Bernardo received the 2019 AVMA XIIth International Congress Award for international
contributions to the profession from Dr. DeJong, President of the AVMA, at the AVMA Congress
in Washington, D.C.
She is also a member of the Standing Committee for the World Veterinary Association
Congress and serves as the CVMA representative to PANVET, the PanAmerican Association for
Veterinary Sciences, both of which met in May 2019 in Costa Rica.

Participants at the World Veterinary Association Congress and
PANVET, the PanAmerican Association for Veterinary Sciences
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Meeting at the Paris headquarters of the World Organization for Animal Health (OIE)

As leader of the Informatics Working Group for the Global Burden of Animal Disease
Study, Dr. Bernardo recruited an international group of 11 experts representing academia,
government and the private sector in data and computer science, veterinary epidemiology
and knowledge management. They met in Greece in February of 2019 and completed a
5-year, $10 million research plan in informatics which has been presented at the World
Bank and donor meetings (including the Gates Foundation) at the Paris headquarters of the
World Organization for Animal Health (OIE).
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PROFILES OF
PHD STUDENTS

Adam Campigotto DVM (PhD candidate)
Dr. Campigotto is a veterinarian (OVC 2015) with an undergraduate
degree in biomedical computing from Queens University (2009).
He has experience in emergency medicine and continues to do
locums. He began his master’s degree in January of 2016 and
was accepted for transfer into the PhD program in the summer of
2017. He continues to receive support through the OVC Graduate
Fellowship award. He had two papers published this year: the first
in the Journal of American Veterinary Medical Association (JAVMA),
and the second in Preventive Veterinary Medicine (PVM). The article
in JAVMA has been picked up and discussed through numerous
news outlets. Adam continues to lead research analyzing IDEXX
data regarding cat health and wellness, with a focus on weight. He
is currently looking at the weight of cats in their first two years of
life, as well as measurements of hyperthyroid and kidney health. Dr.
Campigotto is slated to complete his PhD in 2020.
Dr. Adam Campigotto
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Ben Ouyang, VMD, MS (PhD candidate)

Dr. Ouyang presents his poster
at the Canadian Association of
Veterinary Epidemiology and
Preventive Medicine.

Dr. Ouyang has a VMD from the University of Pennsylvania,
as well as masters’ degrees in Clinical Sciences (with a focus
on epidemiology) and in Applied Mathematics and Statistics
from Colorado State University and Johns Hopkins University,
respectively. He continues to receive support through the
International Doctoral Tuition Scholarship and is scheduled to
complete his PhD in Population Medicine in 2020. Dr. Ouyang is
the lead on our research in telehealth; the technology and data
competencies necessary for veterinarians; health informatics in the
scientific literature; and predictive analytics for infectious diseases.
He is the first author of a scoping review on big data, which was
published in a special issue of Animal Health Research Reviews. He
is interested in applying his quantitative skills to perform predictive
analytics on veterinary health data and to use his qualitative skills
to understand how technology can be best applied and adopted in
veterinary medicine.

Barr Hadar, DVM

Dr. Hadar at the Canadian
Association of Veterinary
Epidemiology and
Preventive Medicine.

(PhD candidate)

Dr. Hadar has a DVM from Colorado State University (2014) and a
BSc in Animal Science from California Polytechnic State University
(2009). He has four years of experience working in small animal
clinics and a large animal ambulatory practice, as well as operating
his own small animal mobile service. During this time, he explored
and incorporated new technologies, including 3D printing (surgical
planning/client education from CT images), practice management
software, communication platforms, client satisfaction analysis, and
health monitoring devices. He continues to build his knowledge
on the application of technology to veterinary practice as part of
our research team and receives support through the International
Doctoral Tuition Scholarship. Dr. Hadar leads research on the use of
technology in the home setting, with the development and analysis
of a pet health technology ecosystem (electronic scale, smart feeder,
activity monitor, webcam/exercise device, health dashboard) as a
tool in feline weight management and other chronic conditions. He
will also focus on utilizing pet insurance data to develop risk profiles
for cats.
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PUBLICATIONS
AND PRESENTATIONS
Bernardo, T., Rushton, J., Bruce, M., Bellet, C., Torgerson, P., Shaw, A.P.M., Herrero, M., Marsh, T.,
Pendell, D., Pigott, D., Stone, M., Pinto, J., Mesenhowski, S., Leyland, T., Peyre, M., Watkins, K., Kapur,
V., Havelaar, A., Grace, D., Huntington, B. and Wood, P. (2019). Global Burden of Animal Diseases. Invited
presentation at the OIE Conference on One Health for the Mediterranean Region in the Age of Big Data,
Cagliari, Italy.
**Campigotto, A., Poljak, Z., Stone, E.A., Stacey, D., and Bernardo, T. (2019). Categorization of SDMA,
creatinine, T4 measurements in cats using random forest, K-Means and DBSCAN. Canadian Association
of Veterinary Epidemiology and Preventive Medicine, St. Hyacinthe, Canada.
*Campigotto, A., Poljak, Z., Stone, E.A., Stacey, D., and Bernardo, T. (2019). Investigation of relationships
between body weight and age among domestic cats stratified by breed and sex. Journal of the American
Veterinary Medical Association (JAVMA), 255(2), 205-212.
*Campigotto, A., Stacey, D., Stone, E., Bernardo, T., and Poljak, Z. (2020). An animal health example of
managing and analyzing a large volume of data on a PC: modeling body weight and age of over 13 million
cats for explanatory and predictive purposes. Preventive Veterinary Medicine, 174.
https://doi.org/10.1016/j.prevetmed.2019.104824
**Hadar, B., Lambrecht, K., Bernardo, T.M., Poljak, Z., Verbrugghe, A., Coe, J., and Stone, E.A. (2019). A
Preliminary Look at the Use of Technology in a Cat Weight Loss Program. Poster presented at Canadian
Association of Veterinary Epidemiology Preventative Medicine, St. Hyacinthe, Canada.
**Ouyang, Z.B., Robson, E., Havas, K., Stone, E., Poljak, Z., Bernardo, T.M. (2019). How to navigate data
and information overload? Education. Canadian Association of Veterinary Epidemiology and Preventive
Medicine, St. Hyacinthe, Canada.
**Ouyang, Z.B., Sargeant, J.M., Thomas, A., Wycherley, K., Ma, R., Esmaeilbeigi, R., Versluis, A., Stacey,
D.A., Stone, E., Bernardo, T.M. (2019). A look at “big data”, “informatics” and “bioinformatics” in the
animal health and veterinary medical literature. Poster presented at Canadian Association of Veterinary
Epidemiology and Preventive Medicine, St. Hyacinthe, Canada.
*Ouyang, Z.B., Sargeant, J., Thomas, A., Wycherley, K., Ma, R., Esmaeilbeigi, R., Versluis, A., Stacey,
D., Stone, E., Poljak, Z., and Bernardo, T.M. (2019). A scoping review of “big data”, “informatics” and
“bioinformatics” in the animal health and veterinary medical literature. Animal Health Research Reviews,
20(1), 1-18. doi:10.1017/S1466252319000136
Sobkowich, K., Berke, O., Bernardo, T., and Pearl, D. (2019). Spatial Surveillance of Varroa destructor
infestations in apiaries of Ontario. Poster presented at the Centre for Public Health and Zoonoses (CPHAZ)
Scientific Symposium, Guelph, Canada.
*Yousefi, N.S., Dara, R., Poljak, Z., Bernardo, T., and Sharif, S. (2019). The Assessment of Twitter’s
Potential for Outbreak Detection: Avian Influenza Case Study. Nature: Scientific Reports 9, 18147.
doi:10.1038/s41598-019-54388-4
*Peer-reviewed article **Peer-reviewed abstract
21

REFERENCES

1

https://quantifiedself.com/

2

Kaeberlein, M. How healthy is the healthspan concept? (2018). Geroscience,
40, 361–64. 10.1007/s11357-018-0036-9

3

World Health Organization. (2018). Obesity and Overweight.
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight

4

OECD. (2019). The Heavy Burden of Obesity; The Economics of Prevention. OECD Health Policy
Studies. OECD Publishing, Paris. Accessed Dec 29, 2019. https://read.oecd-ilibrary.org/social-		
issues-migration-health/the-heavy-burden-of-obesity_67450d67-en#page17

5

Salt, C., Morris, P.J., Wilson, D., Lund, E.M., German, A.J. (2019). Association between life 		
span and body condition in neutered client-owned dogs. J Vet Intern Med, 33:89–99.
https://doi.org/10.1111/jvim.15367

6

Abderrahman, B. (2019). How a breath biopsy test could change the face of early cancer 		
detection. Clinical Pharmacist, 7. https://www.pharmaceutical-journal.com/opinion/insight/		
how-a-breath-biopsy-test-could-change-the-face-of-early-cancer-detection/20206229.			
article?firstPass=false

7

http://www.thelancet.com/commissions/pollution-and-health

8

https://venturebeat.com/2019/09/11/healthy-io-raises-60-million-for-smartphone-based-			
urinalysis-tests/

9

Perez, M. V., et al. (2019). Large-scale assessment of a smartwatch to identify atrial fibrillation.
N. Engl. J. Med., 381, 1909–1917.

22

10

Yan, B.P., Lai, W.H.S., Chan, C.K.Y., et al. (2019). High-Throughput, Contact-Free Detection 		
of Atrial Fibrillation From Video With Deep Learning. JAMA Cardiol. doi: https://doi.org/10.1001/		
jamacardio.2019.4004

11

Kass-Hout, T.A., Ravi, A., Kaplan, M. and Combes, P. (2019). Patient-centered health: How AWS
helps patients take control of their own health data. https://aws.amazon.com/blogs/publicsector/
patient-centered-health-how-aws-helps-patients-take-control-of-their-own-health-data/

12

https://www.amazon.com/Vet24seven-Inc-MyPetDoc/dp/B07FP2N457

13

https://www.forbes.com/sites/leahrosenbaum/2019/08/16/bill-hambrecht-leads-15-million-		
funding-round-for-buoy-health/#1c017ec84d1e

14

https://technation.io/news/how-vet-ai-is-training-its-artificial-intelligence-to-diagnose-symptoms-		
in-animals/

15

https://www.healthcaredive.com/news/suki-ai-based-voice-assistant-tops-1k-patient-			
encounters-a-week/539392/

16

https://www.businessinsider.com/google-cloud-brings-artificial-intelligence-to-voice-startup-		
suki-2019-10

17

https://news.microsoft.com/2019/10/17/nuance-and-microsoft-partner-to-transform-the-doctor-		
patient-experience/

18

https://aws.amazon.com/blogs/aws/new-amazon-comprehend-medical-adds-ontology-linking/

19

Topol, E. (2019). Deep Medicine; How Artificial Intelligence can make Healthcare Human Again. 		
New York, USA: Hachette Book Group.

20

Bradley, R., Tagkopoulos, I., Kim, M., Kokkinos, Y., Panagiotakos, T., Kennedy, J., De Meyer, G., 		
Watson, P., Elliott, J. (2019). Predicting early risk of chronic kidney disease in cats using routine 		
clinical laboratory tests and machine learning. J Vet Intern Med. 33(6):2644-2656.
doi: 10.1111/jvim.15623.

21

https://mhealthintelligence.com/news/humana-launches-remote-monitoring-pilot-for-chronic-		
care-management

22

https://www.wbur.org/hereandnow/2019/11/18/dog-aging-project

23

https://www.sciencemag.org/news/2019/11/here-s-better-way-convert-dog-years-human-		
years-scientists-say

24

https://dogagingproject.org/

25

Association for Pet Obesity Prevention Survey. (2018). https://petobesityprevention.org/2018

26

Pet owners don’t recognize what happens during exam. (2018). JAVMA News.
https://www. avma.org/News/JAVMANews/Pages/180401e.aspx

27

American Animal Hospital Association. (2015). AAHA State of the Industry Fact Sheet. 			
Lakewood, CO: American Animal Hospital Association.

28

Coe, J.B., Adams, C.L., and Bonnett, B.N. (2008). A focus group study of veterinarians’ and pet 		
owners’ perceptions of veterinarian-client communication in companion animal practice.
JAVMA, 233(7): 1072-1080.
23

UNIVERSITY
OF GUELPH
Charitable registration # 10816 1829 RR 0001

To meet the challenges we face on this planet, the
status quo is no longer enough. The future of life as
we know it is uncertain. There is no sole solution,
no one technology, no single game-changer; what’s
required instead is collaboration, research that
crosses boundaries (natural, artificial and social) and
solutions that mirror the complex eco-system of
sustainable living. From how we feed the world and
preserve its nature to how we live, interact and thrive
in our communities and businesses here at home,
we must continue to evolve. We must improve.
The University of Guelph, and everyone who studies
here, explores here, teaches here and works here is
committed to that simple purpose: To Improve Life.
We improve life by focusing on the whole person
to shape better citizens of the world. We improve
life by passionately engaging in our communities.
We improve life through rigorous exploration in the
natural sciences. We improve life by finding better
ways to nourish all living creatures. We improve life
by partnering in and teaching ethical, sustainable
business practices. We improve life by teaching the
arts and integrating culture into all fields of study.
We improve life by engineering solutions that safely
connect humankind to this planet and perhaps
beyond. We improve life by nurturing positive and
respectful social interaction on this campus. We
improve life by openly celebrating our capacity to
be inclusive.
We improve life by attracting and supporting
students, faculty, and staff who share the belief, the
passion and the will to do so.
To improve life is our shared challenge. What role will
you play? How will you participate locally, nationally
and globally? What will you achieve before you
leave? What will you achieve after you leave? How
will you help us tell the world?
At the University of Guelph, our focus on life has run
deep for over 150 years. Today we commit again to
improving it for the future.
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