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Introduction
Rationale
While animals, including dogs, provide many health benefits to humans 1,2, dogs can harbour
zoonotic diseases that can be directly transmitted to humans, resulting in a range of infection
from subclinical to serious and potentially life-threatening disease 3–6.
Canine zoonotic diseases are present in many countries across the world but their endemicity
varies on the basis of certain socio-economic influences including, but not limited to: availability
of animal and human health resources, income, and the predominance of closely shared living
environments 8. While dog-related zoonotic diseases represent a major public health concern
irrespective of country-status9–12, the nature and level of that concern may vary, depending on
local socio-economic influences.
North America comprises 16.5% of the earth’s land mass 13. The Inequality-adjusted Human
Development Index (IHDI), developed by the United Nations Development Programme
(UNDP), describes the average achievements of a country on the basis of health, education and
income, while taking into account the human development cost of inequality7. North American
comprises sovereign states and dependent territories classified as “very high”, “high”, “medium”
and “low” human development according to the IHDI7. and within which previous studies have
identified canine zoonoses 14–17.
While opportunities for the transmission of zoonoses from animals to humans has been described
as a complex global problem driven largely by a series of socio-economic factors (i.e. biological,
ecological, political and socio-economic), it is also significantly influenced by if, how, where
and when people interact with animals 18,19. The inclusion of integrated collaborative approaches

to health research (i.e. One Health, EcoHealth) thus provides a mechanism to address complex
global health problems including those posed by canine zoonoses, while increasing the ability to
identify sustainable health solutions. 20,21.
A synthesis of research on canine zoonoses taking into account a standardized indicator of socioeconomic factors across countries, such as the IHDI, could enhance knowledge and
understanding of the health of domestic dogs within a given period and concomitantly, the
potential ways in which dogs may be contributing to human disease in this part of the world.
This protocol describes the methods for conducting a scoping review, which will describe the
extent, methodologies, and general characteristics of the literature, including proposed integrated
collaborative approaches to health in studies investigating canine zoonoses in domestic dogs in
North America.
This review will follow the framework developed by Arksey and O’Malley 22 and further
enhanced by the Joanna Briggs Institute methodology guidance for scoping reviews 23.
Research Question and Objectives
The broad research question guiding the review is: ‘What is known about canine zoonoses in
domestic dogs from the existing literature in the continent of North America, and how does the
literature on canine zoonoses vary across the continent?’
The goal of this review will be to: Identify, characterize, and map the available literature in
comparison to state/territory ranking on the current Inequality-adjusted Human Development
Index (IHDI), in order to:
1. Identify the studies related to types of canine zoonoses in domestic dogs that have been
published in North America since the beginning of the 21st century
2. Identify the main objectives and types of study methodologies reported
3. Identify and characterize the research that has been conducted in “very high”, “high”,
“medium” and “low” human development North American countries of North America;
and,
4. Examine whether collaborative integrated approaches (e.g. One Health, EcoHealth and
others) have been described by authors and how they report their inclusion.
Methods
Review Registration
This protocol is archived in the University of Guelph’s institutional repository (The Atrium) and
published online with Systematic Reviews for Animals and Food (SYREAF) available at:
http://www.syreaf.org/

Eligibility Criteria
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Studies will be eligible if they:
• Are original scientific reports of research findings (i.e. primary research studies) of
animal-level and/or pathogen-level (e.g. studies relating to molecular epidemiology of
pathogens that have been sampled from dogs) outcomes;
• Have been published in the English, French or Spanish languages;
• Have investigated any of the listed canine zoonoses or their disease-causing agent
(Table 1) in the target population of interest
• Have been conducted in one or more North American countries and,
• Were published between January 1 2000 and the present.
Conference proceedings of less than 500 words and citations for which the full text document in
English, French or Spanish is unavailable, will be excluded; all other primary research study
designs relevant to answering the broad research question will be eligible.
Eligible Target Population of Interest
Studies where the population of interest includes any breed of dog belonging to Canis familiaris,
including owned and unowned domestic dogs, or the focus of interest is a disease-causing agent
affecting dogs as a target population, will be eligible.
Eligible Diseases of Interest
Studies investigating any of the canine zoonoses of known public health significance listed in
Table 1, in the target population of interest will be eligible. The list of eligible diseases was
developed on the basis of their relevance to dogs and humans: For the purposes of the scoping
review for which this protocol has been developed, relevant canine zoonoses are defined as
diseases of domestic dogs which have potentially serious (morbidity and/or mortality) dog and
human health and economic impacts within the countries/regions of interest.
Relevant canine zoonoses terms (Table 1) were accessed from a combination of published
literature and books as well as relevant region-specific organizations including the: Pan
American Health Organization (PAHO); Canadian Food Inspection Agency (CFIA); World
Health Organization (WHO); World Organisation for Animal Health (OIE); Centre for Foodborne, Environmental and Zoonotic Infections (via the Public Health Agency of Canada
(PHAC); and, US Centers for Disease Control and Prevention (CDC)).
Eligible Countries (including within-country regions) of Interest
Any country (or region within) listed as part of North America 13 including: Anguilla; Antigua
and Barbuda; Aruba; The Bahamas; Barbados; Belize; Bermuda; Bonaire; British Virgin Islands;
Canada; Cayman Islands; Clipperton Island; Costa Rica; Cuba; Curacao; Dominica; Dominican
Republic; El Salvador; Federal Dependencies of Venezuela; Greenland; Grenada; Guadeloupe;
Guatemala; Haiti; Honduras; Jamaica; Martinique; Mexico; Montserrat; Navassa Island;
Nicaragua; Nueva Esparta; Panama; Puerto Rico; Saba; San Andres and Providencia; Saint
Barthelemy; Saint Kitts and Nevis; Saint Lucia; Saint-Martin; Saint Pierre and Miquelon; Saint
Vincent and the Grenadines;; Sint Eustatius; Sint Maarten; Trinidad and Tobago; Turks and
Caicos Islands; United States; and the United States Virgin Islands.
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Identifying Relevant Studies
An initial broad search of the literature of one electronic database was conducted by DAJ in
April 2018. A list of the search terms is shown in Appendix I, Table 1. Comprehensive literature
searches will be conducted through the McLaughlin Library, University of Guelph in the
following electronic databases: AGRICOLA©, CAB Direct©, PubMed© via NCBI©, and, the
Science Citation Index Expanded (SCI-EXPANDED)™, and Emerging Sources Citation Index
(ESCI)™ databases via the Web of Science platform™, Table 2.
Key word searches were developed from the findings of the initial broad search and will include
combinations of variations of the concept terms “dog” and applicable canine zoonoses with the
controlled vocabulary option included where available. The search strategy will be modified for
each database accounting for differences in syntax, indexing, and functionality where
appropriate.
The literature search will be conducted in May 2018 and limited to English, French or Spanish
language studies published between 2000 and 2017.
Data Management
Search results will be uploaded into Mendeley© reference management software and duplicates
removed. Information relating to the number of studies found, duplicates removed, and the final
studies included in the scoping review will be presented in the final report using the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)© flowchart template.
Study Selection
Level 1 and Level 2 screening for eligibility will be completed by DAJ and other reviewers,
working independently. To enhance rigor and reliability between reviewers, training exercises
will be conducted and interrater reliability scored between the two reviewers prior to
commencing screening.
Level 1: Title, abstract, and index terms will be screened for relevance using the following
questions, with the response options “yes”, “no”, and “unclear”. Keywords pertaining to the
question will be listed where relevant for clarity:
1. Does the title/abstract describe primary research?
2. Does the title/abstract investigate canine zoonoses in the primary target population (i.e.
dogs)?
3. Was the study conducted in North America?
Studies will be excluded if both reviewers agree that the answer is “no” to any of the above
questions.
Level 2: Screening will be conducted on full text publications for studies that meet the “yes”
answer or “unclear” answer to Level 1 screening questions.
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The following questions will be used for Level 2 eligibility screening and data extraction with
answers “yes” or “no” only. Studies will be excluded if both reviewers are in agreement in
answering “no” to any of the following questions:
1. Is the full text publication a journal article or conference proceeding (>500 words)?
2. Is the full text article or conference proceeding (>500 words) describing a primary
research study?
3. Is the full text article available in English, French or Spanish?
4. Has the primary research been published or presented (e.g. conference proceedings (>
500 words)) within the period 2000 – present?
5. Does the full text research investigate one or more canine zoonoses of interest?
6. Has the full text research been conducted in North America?
7. Is the study at the dog-level or pathogen-level where the zoonotic pathogen was isolated
from a dog?
8. In the full text publication, are domestic dogs the target population?
Discrepancies on eligibility between the two reviewers at both levels will be resolved by
consensus and mediated by another co-author if consensus cannot be reached.
Please note that Level 2 eligibility screening and data extraction on non-English articles will be
completed by a single reviewer (CF).
Data Extraction Strategy
Full text publications will be acquired and uploaded into the commercial review management
program DistillerSR™ (Evidence Partners, Ottawa, Canada).
Data extraction will be completed using structured pre-tested forms created in DistillerSR™ that
will include:
General study characteristics: Publication year; North American country(ies) in which the
study was conducted; and, whether any type of integrated collaborative approach (as described in
the protocol rationale) was listed included in the study (e.g. in the objectives or methods).
Study population: Domestic dogs (owned or unowned); and sample size(s).
Disease(s) investigated: The canine zoonosis(es) investigated in domestic dogs.
Focus of study: Dog-level or pathogen-level.
Study approach (answer these questions if focus of study is dog-level): Pre-identified
categories of why the study was conducted including:
§

Descriptive:
o Outbreak investigation
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§

o Case-reports (study describes rare condition or an unusual manifestation of a
more common [canine zoonotic] disease(s) in dogs),
o Case-series reports (study describes occurrence of or usual clinical presentation of
canine zoonotic condition/ disease) and,
o Descriptive surveys (study estimates frequency and distribution of selected
outcomes (i.e. canine zoonoses) in defined canine population)).
Analytical:
o Experimental hypothesis-testing
§ Challenge trial of intervention to prevent (i.e. when an experiment is
conducted in domestic dogs with a deliberate disease induction (e.g.
vaccination then exposure to an infectious disease agent)).
§ Challenge trial of intervention to treat (i.e. when an experiment is
conducted in domestic dogs with a deliberate disease induction (e.g.
exposure to an infectious disease agent and after onset of clinical signs,
then treatment)).
§ Natural disease trial of intervention to prevent (i.e. controlled trial, field
trial or clinical trial).
§ Natural disease trail of intervention to treat (i.e. controlled trial, field trial
or clinical trial).
o Observational study hypothesis-testing
§ Intervention to prevent
§ Intervention to treat
§ Evaluation of risk factors for disease
§ Evaluation of mechanisms of disease / virulence
§ Diagnostic test development / evaluation

Study approach if Pathogen-Level Studies:
Data will be collected on the premise for conducting the pathogen-level studies including
whether the study, specific to the pathogen, was focused on: Molecular biology (for instance
phage typing or serotyping of bacteria, describing surface proteins or antigens of viruses,
characterization of nucleic acids (DNA; RNA)); phylogeny (molecular epidemiology); whole
genome sequencing; identification of virulence factors; development or validation of laboratory
methods and diagnostics; pathophysiology and immunology of pathogen-host interaction (e.g.,
evaluating interleukin).
Following data extraction process, the Inequality-adjusted Human Development Index (IHDI)
will be derived based on the country of publication.
Results Strategy
Charting the Data
Study analysis will include descriptive analysis of study characteristics, target population and
study approach.
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Collating, Summarizing and Reporting the Results
A combination of figures and tables will be used to collate, summarize and report study results.
A figure will be used to depict the scoping review flow chart detailing the process of study
inclusion. Tables will be used to collate, summarize and report the primary level of study
categorization prioritized by publication type (i.e. Descriptive - Case reports, Case series,
Descriptive surveys; Analytical experimental; Analytical observational; Conference proceedings;
Study approach unclear).
Secondly, descriptive and analytical studies will be further categorized by: Year of publication;
country of origin within the region of interest; resource setting; integrated collaborative
approach(es) proposed; target population (owned/unowned domestic dogs); and canine zoonoses
investigated.
Discussion
This scoping review will provide a synthesis of primary research investigating canine zoonoses
in domestic dogs that has been conducted in North America during 2000 - 2017. Results can be
used to inform future scientific research studies inclusive of systematic reviews, government
policy and public health strategies relating to canine zoonoses in multiple countries in this part of
the world.
Competing interests
The authors have no competing interests to declare.
Authors’ contributions
DAJ will serve as corresponding author and PhD student leader on the scoping review, and will
be responsible for coordinating the scoping review, training the second reviewers, performing
primary and secondary screening, data extraction analyzing, summarizing and reporting the
results. DAJ is responsible for preparing all drafts of the protocol and the final manuscript, with
input on content from JMS, CF, and SLH. Search strategies will be developed and performed by
DAJ with input from AMV. JMS will act as methodological expert and will participate as a
reviewer. Additionally, CF will act as a reviewer for French and Spanish language studies.
The second reviewer will perform primary and secondary screening, participate in data
extraction and in the analysis of results.
All authors will contribute to, and approve, the final manuscript.

7

References
1.
2.
3.
4.
5.
6.

7.
8.
9.
10.
11.
12.
13.

14.
15.
16.

Friedmann E, Son H. The Human-Companion Animal Bond: How Humans Benefit. Vet
Clin North Am - Small Anim Pract [Internet]. 2009;39(2):293–326. Available from:
http://dx.doi.org/10.1016/j.cvsm.2008.10.015
Hodgson K, Darling M. Zooeyia: an essential component of “One Health”. Can Vet J.
2011;52(2):189–91.
Deplazes P, Eckert J. Veterinary aspects of alveolar echinococcosis - A zoonosis of public
health significance. Vet Parasitol. 2001;98(1–3):65–87.
Esteva L, Vargas C, Vargas de León C. The role of asymptomatics and dogs on
leishmaniasis propagation. Math Biosci. 2017;293:46–55.
Lefebvre SL, Waltner-Toews D, Peregrine AS, Reid-Smith R, Hodge L, Arroyo LG, et al.
Prevalence of zoonotic agents in dogs visiting hospitalized people in Ontario: Implications
for infection control. J Hosp Infect. 2006;62(4):458–66.
WHO, FAO, OIE. Rationale for investing in the global elimination of dog-mediated
human rabies. WHO Press 20 Ave Appia 1211 Geneva 27 Switz [Internet]. 2015 [cited
2017 Nov 9];6–11. Available from: http://www.oie.int/eng/RABIES2015/img/WHO-OIEFAO_Rationale_Rabies_2015_2.pdf
United Nations Development Programme. Human development report 2016 [Internet].
United Nations Development Programme. 2016. 193 p. Available from:
http://hdr.undp.org/sites/default/files/2016_human_development_report.pdf
Mableson HE, Okello A, Picozzi K, Welburn SC. Neglected Zoonotic Diseases-The Long
and Winding Road to Advocacy. PLoS Negl Trop Dis. 2014;8(6).
Chikweto A, Bhaiyat MI, Tiwari KP, de Allie C, Sharma RN. Spirocercosis in owned and
stray dogs in Grenada. Vet Parasitol [Internet]. 2012;190(3–4):613–6. Available from:
http://dx.doi.org/10.1016/j.vetpar.2012.07.006
Chomel B. Tick-borne infections in dogs-An emerging infectious threat. Vet Parasitol
[Internet]. 2011;179(4):294–301. Available from:
http://dx.doi.org/10.1016/j.vetpar.2011.03.040
Little SE, Heise SR, Blagburn BL, Callister SM, Mead PS. Lyme borreliosis in dogs and
humans in the USA. Trends Parasitol [Internet]. 2010;26(4):213–8. Available from:
http://dx.doi.org/10.1016/j.pt.2010.01.006
Otranto D, Dantas-Torres F, Breitschwerdt EB. Managing canine vector-borne diseases of
zoonotic concern: part two. Trends Parasitol. 2009;25(5):228–35.
Hoffman, Paul F. ; Schaetzl Randall J.; Wreford Watson, James; Zelinsky W. North
America | Countries, Regions, &amp; Facts | Britannica.com [Internet]. Encyclopædia
Britannica, inc. 2016 [cited 2018 Apr 15]. Available from:
https://www.britannica.com/place/North-America
Barr SC. Canine Chagas’ Disease (American Trypanosomiasis) in North America. Vet
Clin North Am - Small Anim Pract [Internet]. 2009;39(6):1055–64. Available from:
http://dx.doi.org/10.1016/j.cvsm.2009.06.004
Chikweto A, Tiwari K, Kumthekar S, Stone D, Louison B, Thomas D, et al. Serologic
detection of antibodies to Brucella spp. using a commercial ELISA in cattle in Grenada,
West Indies. Trop Biomed. 2013;30(2):277–80.
Petersen CA, Barr SC. Canine Leishmaniasis in North America: Emerging or Newly

8

17.
18.
19.
20.
21.
22.
23.

Recognized? Vet Clin North Am - Small Anim Pract. 2009;39(6):1065–74.
Velasco-Villa A, Mauldin MR, Shi M, Escobar LE, Gallardo-Romero NF, Damon I, et al.
The history of rabies in the Western Hemisphere. Antiviral Res [Internet]. 2017;146:221–
32. Available from: https://doi.org/10.1016/j.antiviral.2017.03.013
Woldehanna S, Zimicki S. An expanded One Health model: Integrating social science and
One Health to inform study of the human-animal interface. Soc Sci Med [Internet].
2015;129:87–95. Available from: http://dx.doi.org/10.1016/j.socscimed.2014.10.059
Taylor LH, Latham SM, woolhouse MEJ. Risk factors for human disease emergence.
Philos Trans R Soc B Biol Sci [Internet]. 2001;356(1411):983–9. Available from:
http://rstb.royalsocietypublishing.org/cgi/doi/10.1098/rstb.2001.0888
Häsler B, Hiby E, Gilbert W, Obeyesekere N, Bennani H, Rushton J. A One Health
Framework for the Evaluation of Rabies Control Programmes: A Case Study from
Colombo City, Sri Lanka. PLoS Negl Trop Dis. 2014;8(10).
Conrad PA, Meek LA, Dumit J. Operationalizing a One Health approach to global health
challenges. Comp Immunol Microbiol Infect Dis [Internet]. 2013;36(3):211–6. Available
from: http://dx.doi.org/10.1016/j.cimid.2013.03.006
Arksey H, O’Malley L. Towards a Methodological Framework. . Int J Soc Res Methodol.
2005;8(1):19–25.
Peters MDJ, Godfrey CM, Khalil H, McInerney P, Parker D, Soares CB. Guidance for
conducting systematic scoping reviews. Int J Evid Based Healthc [Internet]. 2015
Sep;13(3):141–6. Available from:
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&an=01787381201509000-00005

9

Appendix I: Initial search strategy and selected electronic databases
Table 1 Initial broad search of the literature of one electronic database
Database:
Search period:
Library:
Date of Search:
Limits:

Search terms:

Number of articles:

PubMed via NCBI
2000 – 2018
McLaughlin Library, University of Guelph
Monday May 14, 2018
Advanced Search Builder in Title/Abstract
Filters activated
Publication date (custom date range) 2000-01-01 to 2018-12-31;
Species: Other Animals; Languages: English, French, Spanish;
Text availability: Abstract
Domestic dog descriptor terms:
“domestic dog” OR “Canis familiaris” OR canine OR chien OR
perro
AND
Canine Zoonotic Diseases descriptor terms:
Anaplasma OR Ancylostoma OR Babesia OR Bacillus OR
“Baylisascaris procyonis” OR “Borrelia burgdorferi” OR Brucella
OR “canine zoono*” OR Campylobacter OR Capnocytophaga OR
Corynebacterium OR “Coxiella burnetii” OR “Cryptosporidium
parvum” OR “Dipylidium caninum” OR “Echinococcus
granulosus” OR “Echinococcus multilocularis” OR Ehrlichia OR
“Entamoeba histolytica” OR “Escherichia coli” OR “Giardia
intestinalis” OR Helicobacter OR Influenza OR “Leishmania
chagasi” OR “Leishmania infantum” OR Leptospira OR
“Methicillin resistance staphylococcus aureus” OR “Microsporum
canis” OR “Onchocerca lupi” OR Pasteurella OR Pseudomonas
OR Proteus OR Rabies OR “Rickettsia rickettsii” OR Salmonella
OR “Sarcoptes scabiei” OR Spirocerca OR “Sporothrix schenckii”
OR “Toxocara canis” OR “Toxoplasma gondii” OR “Trichinella
spiralis” OR “Trypanosoma cruzi” OR “Uncinaria stenocephala”
OR “Vibrio cholerae” OR “Yersinia enterocolitica”
3,628

Table 2 Platforms and the electronic databases within which keyword searches will be
conducted of canine zoonoses in domestic dogs in North America.
Database
PubMed
CAB Direct
AGRICOLA
SCI-EXPANDED
ESCI

Platform:
NCBI©
CABI©
ProQuest®
Web of Science™
Web of Science™
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