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1. Introduction

1.1 Background and Rationale

The benefits to human health and wellness of interacting with pets are well documented
(Friedman, 2019; Wells, 2019), as is the evidence that pets and other domesticated and wild
animals can, and do, transmit infectious agents to humans (Shaheen, 2022). However, the
transmission of pathogens from humans to pets and other, non-human animals is significantly
understudied and seldom documented (Epstein, 2009; Messenger et al., 2014). This represents
a significant gap in our knowledge and understanding of the risks associated with human-animal
interactions.

This protocol outlines the methods that will be used to conduct a scoping review to identify and
summarize the literature documenting the transmission of infectious agents from humans to
domestic dogs. It is the hope of the authors that this scoping review will begin to redress the
historically human-centric approach to investigating disease transmission.



1.2 Objectives
The broad research question guiding this review is, “What is the evidence of human-to-
domestic-dog transmission of infectious agents?”

The objectives of this review are to identify and summarize the current state of knowledge in

the peer-reviewed and grey literature regarding the documented evidence of the transmission
of infectious agents from humans to domestic dogs.

1.3 Definitions
The following definitions will be used:

Dogs, domestic dogs

The focus of this scoping review is on dogs (Canis familiaris), descendants of the grey wolf
(Canis lupis): “the world’s most ubiquitous, phenotypically variable carnivore and the first
domesticated animal” (Julien et al, 2021, p.79).

Domestic dogs of all breeds, mixed breeds, and free-roaming dogs (i.e. “those not permanently
restrained or under human control” (Julian et al, 2021, p.79)), will be included in the population

of interest. Feral dogs (i.e., those that have no direct human involvement) will not be included.

Infectious agents (Pathogens)

In their chapter, Principles of Infectious Diseases: Transmission, Diagnosis, Prevention, and
Control, authors Van Seventer and Hocherg describe infectious agents as "living parasites
(helminths or protozoa), fungi, or bacteria, or nonliving viruses or prions" (2017, p.22) that can
be transmitted from an infected person, infected animal, or contaminated inanimate object, to
a susceptible host. “Pathogen” is another term they use for “infectious agent.”

Transmission [of infectious agents]

In this scoping reviewing, “transmission” of infectious agents refers to this transfer from humans
to dogs, whether through direct contact, ingestion, inhalation, inoculation, or via fomites.
Evidence of transmission includes finding the organism on or in the animal (e.g., through
preventative screening), clinical signs of illness, results of diagnostic screening, laboratory
testing, culturing, radiography, and genetic sequencing.

Zoonoses, zooanthroponoses

In their textbook, Microbial Zoonoses and Sapronoses, authors Hubdlek and Rudolf
acknowledge Rudolf Virchow as having invented the term “zoonoses” in 1855 to mean “diseases
transmissible from animal to man” (2011, p.6). Obviously, it is infectious agents that are
transmitted; the disease status of the human host is dependent upon many factors.
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Infectious agents that are transmitted in the other direction—from human to other animals—
are often referred to as “reverse zoonoses,” or “zooanthroponoses” (Messenger et al., 2014).

For the authors of this scoping review, the origin of the infectious agents will determine
whether they are zoonotic or zooanthroponotic. The origin of zoonotic agents are non-human
animals, whereas zooanthroponotic agents originate in humans.

Some sources use the term “zoonoses,” regardless of the direction of transmission. The Medical
Subject Heading (MeSH) database of the National Library of Medicine’s National Centre for
Biotechnology Information (NCBI), for example, defines “zoonoses” as “diseases of non-human
animals that may be transmitted to humans or may be transmitted from humans to non-human
animals” (NCBI, 2023).

Given these inconsistencies in definition and (perhaps more critically) the bidirectional
definition used by the premier indexing and abstracting service in the biomedical and life
sciences, the authors of this scoping review will use the terms “zoonoses,” “reverse zoonoses,”
“zooanthroponoses,” their variants, and synonyms, in their searches of the scholarly and grey
literature. This approach will, understandably, retrieve a large set of results including
documents that will be outside the scope of this review (i.e., they will discuss animal-to-human
pathogen transmission), but they will also capture in-scope literature that may not otherwise
be retrieved. The out-of-scope literature will be removed during the first level of screening.

2. Methods

2.1 Protocol Registration

This protocol follows the methodological framework developed by Arksey and O’Malley (2005)
and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for
Scoping Reviews (PRISMA-ScR) reporting guidelines (Tricco et al., 2018). It will be 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/ and
with Open Science Framework (https://osf.il/).

Amendments to this protocol that occur following registration will be noted in the final
manuscript of the scoping review.

2.2 Eligibility Criteria

The proposed review focuses on human-to-dog transmission. Studies, reports, and other
documents will be eligible for inclusion in this review if they are relevant to answering the
research question. There will be no a priori restrictions on study design, geographic location, or
document type. No date restrictions will be applied, to ensure a comprehensive inclusion of
literature. The language of publication will be restricted to English.
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The following criteria will be used to determine which studies will be included in the final
scoping review (Table 1).

Table 1: Inclusion and exclusion criteria for the screening of articles

Inclusion criteria Exclusion criteria
- Primary research studies and grey - Other knowledge syntheses (e.g.,
literature documenting pathogen systematic reviews, meta-analyses)
transmission from humans to dogs - Duplicates
- Published in English - Full-text is not available in English

2.3 Eligible population
Eligible studies will include those where the population of interest includes any breed or mixed-
breed of dog belonging to C. familiaris; whether living with human beings or free-roaming.

2.4 Information Sources

Principal bibliographic databases

Three databases were chosen for this scoping review, based on the relevance of their content
to the review question, and the level of their ability to return search results that optimize high
precision, recall, and reproducibility. The selected databases and search platforms are listed
below (Table 2). All sources will be accessed through the McLaughlin Library, University of
Guelph.

Table 2. Bibliographic databases used in this scoping review and platforms

Search Platfrom Database

Ovid Medline

EBSCOHost CINAHL Plus with Full Text (Medline records excluded)
Web of Science (Clarivate) All databases except Medline

Medline and Embase are “generally considered to be the key international general healthcare
databases" (Lefebvre et al, 2022, p.3). Both are searchable on the Ovid platform but the
authors’ institution only provides access to Medline.

CINAHL Plus (EBSCOHost®) and Web of Science were among only 14 academic systems (of 28)
deemed by Gusenbauer and Haddaway to be “well-suited to evidence synthesis in the form of
systematic reviews in that they met all necessary performance requirements” (2019, p.208).

A fourth database—CAB Abstracts—was considered because of its status as the “premier

database for the veterinary medical literature” (Sewell, 2011, p.134). A comparison, by
Grindlay, et al, of the coverage of 121 active veterinary journals by nine bibliographic
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databases, revealed significant overlap between CAB Abstracts (97.5%), Web of Science
(93.4%), and Medline (82.6%) (2012). This overlap, and the fact that the topic of this scoping
review is at the intersection of human and veterinary medicine, solidified the choice of Medline
as the primary database.

Supplementary search platforms

Preprints
arXiv, medRxiv, bioRxiv, Open Science Framework (OSF), Research Square will be searched for
preprints relevant to the review topic.

Grey Literature

Selected websites of official health-focused organizations will also be searched. These include
the US Centers for Disease Control and Prevention (CDC), European Public Health Association
(EUPHA), Food and Agriculture Organization of the United Nations (FAO), Program for
Monitoring Emerging Diseases (ProMed), Public Health Agency of Canada (PHAC), World Health
Organization (WHO), and the World Organisation for Animal Health (formerly Office
International des Epizooties (OIE)). These will be using the MESH of the Medline search as
keywords, along with other natural language vocabulary used in the Medline search.

In addition, a search of Google will be conducted to identify relevant government documents,
reports, and other grey literature that may not be indexed in the primary search platforms or
retrieved through searches of the websites of the health-focused organizations. The MESH of
the Medline search as keywords, along with other natural language vocabulary used in the
Medline search will be entered into the Google simple search box.

All searches will be conducted by PAP.
2.5 Search

Development of search vocabulary

Prior to conducting a formal search of the primary databases, Google Scholar was searched to
assess the scope of literature on the topic, evaluate relevancy, to identify the most current
review articles, and to select a set of representative research articles. These were used to
develop, refine, and test the search vocabulary that will be used in this scoping review (see
Appendix | for full process).

Keywords used in the initial Google Scholar search included variations on synonyms and free
text terms for each of the concepts: “human-to-dog transmission of infectious agents” and
“dogs” (Appendix |, Tables 3 and 4). From the retrieved results, eight representative articles
were selected, to add to two articles already known to the authors (Appendix I, Table 6,
Lefebvre, 2009 and Weese, 2006).
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For each of the articles selected from this search the unique PubMed Identifier (PMID) was
retrieved using PubMed's Single Citation Matcher (https://pubmed.ncbi.nIm.nih.gov/citmatch/).
The 10 PMIDs were entered into Yale’s MeSH Analyzer (https://mesh.med.yale.edu/) to create a
MeSH analysis grid.

Testing and confirmation of final search strategy

Next, a series of Medline searches was conducted using combinations of the original search
terms, MeSH, and keywords from the MeSH analysis grid. Each of the resulting sets was
checked for the 10 target articles. Adjustments were made accordingly. Through this iterative
process, the final Medline search strategy was developed (Appendix |, Table 6).

This search strategy will be translated into CINAHL, with appropriate adjustments to account for
differences in controlled vocabulary, indexing, and functionality of the different search
interfaces (Ovid vs EBSCOHost). A search of Web of Science will follow.

This search strategy was peer-reviewed by a health sciences librarian according to Peer Review
of Electronic Search Strategies (PRESS) guidelines and criteria (PRESS, 2016).

2.6 Selection of Sources of Evidence

Level 1 and Level 2 screening will be completed independently by PAP and KEC. Training will be
provided for both reviewers prior to beginning, to ensure consistency in approach. Interrater
reliability scores will be assessed in Covidence© as part of pre-testing of screening questions. A
consensus between reviewers will be required to include/exclude articles from the scoping
review.

Level 1

Titles and abstracts will be screened for relevance by PAP and KEC (independently) using the
following questions. The possible responses will be “Yes,” “No,” and “Unclear.”

1. Does the title or abstract describe the transfer of infectious agents from humans to the
primary target population of domestic dogs (i.e., Canis familiaris)?

2. Does the title or abstract describe primary research?

3. Does the title or abstract describe scholarly knowledge synthesis (e.g. literature review,
meta-analysis)?

If the reviewers’ answers are “yes” or “unclear” to questions 1 and 2, and “no” to questions 3,
the article will move forward into full-text, level 2 screening.

If the reviewers’ answers are “yes” or “unclear” to questions 1 and 2, “yes” to question 3, the
article will be excluded.

If the reviewers agree that that the answer to question 1 is “no,” the article will be excluded.
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Discrepancies between the reviewers will be resolved by consensus. If consensus cannot be
reached, another co-author will make the determination.

Level 2

Full-text screening of each item based on the following questions will be completed
independently by PAP and KEC. Possible responses are “Yes” and “No.”

1. Is the full text available?

Is the full text article available in English?

3. Does the article describe the transfer of infectious agents from humans to the primary
target population of domestic dogs (i.e., Canis familiaris)?

4. s the article reporting on primary research?

N

If reviewers agree that the answer is “no” to any of these questions, the article will be excluded.
Discrepancies between the reviewers will be resolved by consensus. If consensus cannot be
reached, another co-author will make the determination. The reason for exclusion will be
documented at this level.

2.7 Data Management

Full text publications of the search results from all bibliographic databases that met the
inclusion criteria and qualified for full text screening will be acquired through University of
Guelph Library and imported into the commercial review management program Covidence©.
The results of the preprint and grey literature searches and hand searching will, likewise, be
imported. Covidence®© will be used for de-duplication, screening, and data extraction.
Information relating to the selection process (number of studies found, duplicates removed,
sources excluded, 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 (Page et al, 2021).

2.8 Data Items
Following Level 2 screening, data will be extracted from all relevant articles using Covidence®©.
Authors of these articles will not be contacted to request clarification or missing information.

1. Study demographics
- author(s)
- year(s) when research was conducted
- main objective
- country where research was conducted
- population studied
- study design
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2. Pathogen(s) identified

3. Animal characteristics
- breed(s) of dog(s) affected
- health status of affected dogs, as reported by authors

4. Relationship between human sources and dogs (e.g., dog guardians, hospitalized
patients)

5. Context of human-to-dog interaction leading to transmission
- where transmission occurred (e.g., household, long-term care facility)
- nature of the human-animal interaction (e.g. comfort visit, animal-assisted therapy)
- modes of transmission, as indicated by authors
- how direction of transmission was determined
- degree of certainty of human-to-animal transmission, as reported by authors
(confirmed, probable, suspected)

2.9 Critical Appraisal of Individual Sources of Evidence
This is a scoping review. Therefore, articles included in this review will not be critically
appraised.

2.10 Synthesis of Results

A figure will be used to depict the scoping review flow chart detailing the process of study
inclusion. A combination of figures and tables will be used to collate, summarize and report
study results.

3. Discussion

This scoping review will provide a synthesis of the primary research and relevant grey literature
investigating documented evidence of the transmission of infectious agents from humans to
dogs. Results can be used to inform future scientific research studies inclusive of systematic
reviews, government policy and public health strategies relating to human-to-dog disease
transmission.

Limitations
This review will not identify all the available scholarly and grey literature on the topic due to

availability of sources, language restriction and variability of indexing of the articles.

4. Funding
No external funding will be acquired for this scoping review
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Appendix |: Developing Search Vocabulary

Table 3. Initial concepts of interest and corresponding keyword strings for preliminary Google

Scholar search

III

additional | OR zooanthroponotic OR (“human-to-anima

terms (“human-to-dog” transmission) OR (“humans-to-dogs”
transmission)

Concept 1 Concept 2
Concepts | Human-to-dog transmission of infectious agents Dogs
Synonyms | "reverse zoonosis" OR "reverse zoonoses" OR "reverse dog OR dogs OR
and zoonotic" OR zooanthroponosis OR zooanthroponoses “domestic dog” OR

“domestic dogs” OR
free text transmission) OR (“humans-to-animals” transmission) OR | “canis familiaris”

Table 4. Preliminary search of Google Scholar to assess scope of relevant literature, evaluate
relevance, and identify representative research articles, conducted November 27, 2023

Search string

Results

(zoono* OR "reverse zoonosis" OR "reverse zoonoses" OR "reverse zoonotic" OR
zooanthroponosis OR zooanthroponoses OR zooanthroponotic OR (“human-to-
animal” AROUND (5) transmission) OR (“humans-to-animals” AROUND (5)
transmission) OR (“human-to-dog” AROUND (5) transmission) OR (“humans-to-
dogs” AROUND (5) transmission)) AND (dog OR dogs OR “domestic dog” OR
“domestic dogs” OR “canis familiaris”)

18,000

Table 5. Bibliography of 10 research articles from initial Google Search used to develop

vocabulary for database searches, with corresponding PCIDs

L., & Lincopan, N. (2018). Zooanthroponotic transmission of drug-resistant
Pseudomonas aeruginosa, Brazil. Emerging Infectious Diseases, 24(6), 1160.

Representative research article PCID
Charoenkul, K., Nasamran, C., Janetanakit, T., Tangwangvivat, R., Bunpapong, N., | 16464540
Boonyapisitsopa, S., ... & Amonsin, A. (2020). Human norovirus infection in dogs,

Thailand. Emerging Infectious Diseases, 26(2), 350.

de Sousa, D. E. R., Wilson, T. M., Machado, M., Guerra, J. M., da Costa, D. E. M., 19480620
Colling, A., & de Castro', M. B. (2018). Disseminated tuberculosis in a Dog: a

putative zooanthroponosis. Acta Scientiae Veterinariae, 46(1), 343.

Fernandes, M. R., Sellera, F. P., Moura, Q., Carvalho, M. P., Rosato, P. N., Cerdeira, | 31961308
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Gronthal, T., Osterblad, M., Eklund, M., Jalava, J., Nykdsenoja, S., Pekkanen, K., &
Rantala, M. (2018). Sharing more than friendship—transmission of NDM-5 ST167
and CTX-M-9 ST69 Escherichia coli between dogs and humans in a family,
Finland, 2015. Eurosurveillance, 23(27), 1700497.

15568391

Lefebvre, S. L., Reid-Smith, R. J., Waltner-Toews, D., & Weese, J. S. (2009).
Incidence of acquisition of methicillin-resistant Staphylococcus aureus,
Clostridium difficile, and other health-care—associated pathogens by dogs that
participate in animal-assisted interventions. Journal of the American Veterinary
Medical Association, 234(11), 1404-1417.

29774849

Medkour, H., Catheland, S., Boucraut-Baralon, C., Laidoudi, Y., Sereme, Y.,
Pingret, J. L., ... & Davoust, B. (2022). First evidence of human-to-dog
transmission of SARS-CoV-2 B. 1.160 variant in France. Transboundary and
emerging diseases, 69(4), e823-e830.

29991384

Redding, L. E., Habing, G. G., Tu, V., Bittinger, K. L., O'Day, J., Pancholi, P,, ... &
Stull, J. W. (2023). Infrequent intrahousehold transmission of Clostridioides
difficile between pet owners and their pets. Zoonoses and Public Health, 70(4),
341-351

34706153

Shrikrishna, D., De la Rua-Domenech, R., Smith, N. H., Colloff, A., & Coutts, I.
(2009). Human and canine pulmonary Mycobacterium bovis infection in the
same household: re-emergence of an old zoonotic threat? Thorax, 64(1), 89-91.

36779297

Weese, J. S., Dick, H., Willey, B. M., McGeer, A., Kreiswirth, B. N., Innis, B., & Low,
D. E. (2006). Suspected transmission of methicillin-resistant Staphylococcus
aureus between domestic pets and humans in veterinary clinics and in the
household. Veterinary microbiology, 115(1-3), 148-155.

19103875

Yin, X., et al (2014) Serological report of pandemic and seasonal human
influenza virus infection in dogs in southern China. Archives of Virology 159(11),
2877-2882.

24965232
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Table 6. Final search strategy developed in Medline via Ovid©, conducted November 27, 2023.
Date coverage: 1946 to present. Library: University of Guelph. Limits: English language

# Searches Results Notes

1 dogs/ or pets/ or service animals/ or therapy 346,732 MeSH terms for Concept: “Dog”
animals/ or working dogs/

2 canis familiaris.mp. 1,405 Keywords for “canis familiaris”

3 (dog or dogs or canine* or "companion 542,212 Keywords for all “dog” and “dog-role”
animal*" or “service animal*” or “therapy concepts in selected fields
animal*” or pet or pets or "domestic animal*"
or "domestic mammal*").ti,ab,hw,kf,kw.

4 Humans/ 21,612,806 MeSH term for Concept: “Human”

5 (people or owner* or guardian® or parent or 23,176,863 Keywords for “humans” in relationship to
parents or family or families or child* or dogs
human*).mp.

6 (disease* orinfection* or infectious* or 7,881,722 Keywords for diseases
pathogen* or bacterium or bacteria or bacterial
or virus* or viral or fung* or
parasit*).ti,ab,kw,kf.

7 Carrier State/tm, ve 2,294

8 Communicable Diseases/tm, ve 3,770

9 Cross Infection/tm, ve 5,595

10 Disease Reservoirs/ve 3,225

11 Dog Diseases/ 67,108

12 exp Zoonoses/tm 4,068

13 exp Bacterial Infections/tm, ve 82,275 Bacterial

14 Clostridioides difficile/ or Clostridium 12,927 ”

Infections/tm, ve

15 exp Virus Diseases/tm, ve 129,068 Viral

16 Pandemics/ve 119

17 (MRSA or COVID or SARS).mp. 432,652

18 Mycoses/tm,ve 2,083 Fungal

19 exp Parasitic Diseases/tm, ve 77,860 Parasitic

20 ("reverse zoonosis" or "reverse zoonoses" or 52,918 Concept: Zooanthroponosis (kw)
"reverse zoonotic" or zooanthroponosis or
zooanthroponoses or zooanthroponotic or
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"human-to-animal transmission" or "humans-

to-animals transmission" or "human-to-dog
transmission" or "humans-to-dogs
transmission" or zoonoses or zoonosis or

zoonotic).ti,ab,hw,kf, kw.

21 (transmission or transmit* or infect*).mp. 3,288,590 Concept: Transmission

22 lor2or3 542,273 Concept: Dogs (MeSH & kw)

23 4or5 23,176,863 Concept: Humans (MeSH & kw)

24 7or8o0r9or10orllorl12ori13ori14oril5or 773,378 Concept: Diseases (MeSH & kw)

16 or 17 or 18 or 19

25 22 and 23 and 24 24,973 Dogs + Humans + Diseases (MeSH & kw)

26 25and 21 12,796 Dogs + Humans + Diseases + Transmission
(MeSH & kw)

27 22 and 20 9,517 Dogs + Zooanthroponoses

28 27 and 21 7,994 Dogs + Zooanthroponoses + Transmission

29 26 0r 28 16,474 (Dogs + Humans + Diseases +
Transmission (MeSH & kw)) OR (Dogs +
Zooanthroponoses + Transmission)

30 3and5and6and?20and?21 6,249 Keyword sets for dogs, humans, diseases,
zooanthroponoses and transmission

31 limit 30 to ("in data review" or in process or 933 Identifying records in set 30 that are not

"Pubmed not medline") yet indexed (i.e. MeSH, etc not associated

with the records

32 290r31 16,474 Confirming set 29 includes relevant
articles that are not yet indexed for
Medline

33 limit 32 to English 15,137 Final set

Key

* = truncation symbol. Searches for root and variant endings

.mp. = multipurpose code. Searches for term in several fields at once (typically: ti,ab,sh)
Field limiters: ti = title, ab = abstract, hw = [MeSH] heading word, kf=author-provided keyword,

kw=

keyword, sh=MeSH

MeSH subheadings: tm = transmission, ve = veterinary
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