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Introduction 
 
Rationale 
 
Zoonotic pathogen transmission is rapidly increasing, with an estimated 75% of infectious pathogens of 
human health concern originating from a wildlife source [1]. If a pathogen becomes established in the 
human population, it can subsequently spillover again into wildlife – a phenomenon termed spillback. 
There are many environmental and social determinants that may drive these processes and a solid 
understanding of the factors facilitating both spillover and spillback will enhance preparedness for 
future disease outbreaks. 
 
Using a One Health approach, our project will conduct a scoping review of the literature on the 
determinants that facilitate zoonotic pathogen spillover, with a special focus on spillback. Social and 
environmental determinants of health that drive both human and animal pathogen transmission will be 
the main factors investigated.  
 
The findings from the scoping review will be utilized to establish a framework for conducting future 
research on the determinants that drive emerging zoonotic pathogen transmission. Furthermore, these 
findings may help create future prevention and mitigation strategies.  
 
Research Question and Objectives 
 
The broad research question guiding this scoping review is: “Based on existing literature, what 
environmental and social factors drive zoonotic pathogen spillover and spillback?”  
 
The terms used in this review will be defined as follows: 

- Spillover: describes pathogen transmission from an animal host to a human [2]. 
- Spillback: describes pathogen transmission back from a human to an animal [2]. 
- Zoonosis: describes a disease that results from an infectious pathogen that naturally transmits 

from vertebrate animals to humans and/or back from humans to animal populations [3].   
 
The objective of this protocol is to describe the methodology for the scoping review that will map the 
current literature, explore trends, and identify gaps surrounding the research question. We intend to 
use the information gathered to develop a framework that could guide future fieldwork measurements 
to both determine the risk and test for spillover and spillback events. 
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The specific objectives of this scoping review are:   

(1) Determine what social, environmental or other determinants of health contribute to and 
facilitate zoonotic pathogen spillover or spillback. 

(2) Determine the gaps in knowledge surrounding the determinants of spillover and spillback. 
 

Methods 
 
Protocol Registration 
 
This protocol has been designed using the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses Extension for Scoping Reviews (PRISMA-Scr) [4]. This protocol has been published and archived 
online in the University of Guelph’s institutional repository, The Atrium 
(https://atrium.lib.uoguelph.ca/). 
 
Amendments to this protocol that occur following registration will be noted in the final manuscript of 
the scoping review.   
 
Eligibility Criteria 
 
Eligibility criteria will used to determine which studies are eligible for inclusion in the scoping review 
(Table 1). 
 
Table 1 Inclusion and exclusion criteria for scoping review 

Inclusion Criteria Exclusion Criteria 
Full text published in English Full text not published in English 
Published online after 2002 Published before 2002 
Describes zoonotic pathogen transmission as the 
outcome with either spillover or spillback as a 
focus 

Does not describe zoonotic transmission as the 
main outcome, nor are spillover or spillback 
described. 

Describes environmental, social, or other 
determinants of health in the objective 
statement, methods section and/or results 
section  

Does not assess environmental, social, or other 
determinants of health in the objective, methods 
or results sections  

Primary research papers, scoping literature 
reviews, systematic literature reviews and meta-
analyses  

Media articles, books, editorials, commentaries, 
testimonials, letters, textbooks, thesis 
dissertations 

Primarily investigates determinants, relationships, 
and driving factors to zoonotic pathogen 
transmission 

Primarily investigates genetic sequencing, virus 
microbiology, phylogenetic classification 

 
 
Eligible Population of Interest  
 
Any human population or animal species, both wild and domestic are eligible for inclusion. There are no 
restrictions on location, country, human or animal characteristics.  
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Eligible Variables of Interest  
 
Social determinants of health are non-medical factors that can affect an individual’s health outcomes 
[5]. These can include factors such as access to healthcare, socioeconomic status, race, education, and 
food security [5]. Environmental determinants of health are factors that are relevant to the surrounding 
area, which can include weather, climate change, biodiversity, urbanization, and other anthropogenic 
factors [6]. Any spillover or spillback events relevant to zoonotic pathogen transmission are eligible for 
inclusion. 
 
Eligible Outcome of Interest  
 
Any outcomes involving zoonotic pathogen transmission are eligible for inclusion. Here, we define 
pathogens as bacteria (including antimicrobial resistance (AMR), parasites, virus, and prions). Any 
pathway of pathogen transmission that occurs from animals to humans, humans to animals, or animals 
to humans and back to animals is eligible for inclusion.   
 
Search Strategy  
 
Comprehensive search terms were generated and combined into four broad components that guided 
the search string (Table 2). The first category includes the main outcome described, while the second, 
third, and fourth categories includes the variables measured in relationship to the outcome.  
 
To conduct the search, the following databases, which are available through the McLaughlin Library, 
University of Guelph, were utilized: Medline via OVID, CABI© via CAB Direct, and Web of Science™. The 
preliminary results for each search string for each database are listed in Appendix 1. 
 
Table 2 Search terms and search strings for the scoping review. 
 

Component Search String 
Outcome 
search terms 

Zoono* OR "human to animal" OR "animal to human" OR "zoonotic disease" OR 
"animal disease" OR "zoono* virus*" OR coronavirus* OR "SARS-CoV2" OR "COVID-
19" "antimicrobial resistance" OR "zoono* bacteria*" OR "zoono* parasit*" OR 
"emerging disease" OR AMR OR virus* OR viral* 

Variable 
search terms 1 

"Environmental determinant*” OR environm* OR weather OR climate OR biodiversity 
OR “environmental factors” OR rural OR remote OR “environ* health” OR “ecosystem 
health” OR urbanization OR anthropogenic OR contamination OR globalization OR 
trade OR pollution OR agricultur* OR farming OR “habitat change” OR “land use” OR 
encroach* 

Variable 
search terms 2 

“Social determinant*” OR income OR “income status” OR healthcare OR “access to 
healthcare” OR “healthcare access” OR socioeconomic OR “social factors” OR “food 
security” OR educat* OR sanitation OR housing OR “health inequit*” OR 
“environmental racism” OR “employ*” 

Variable 
search terms 3 

spillback OR “reverse zoono*” OR spillover OR spill-back OR spill-over 
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Data Management  
 
The search results from all three databases will be uploaded into Mendeley Reference Manager. Once 
search strings are conducted on all databases, all articles will be extracted, and duplicates removed. The 
analysis regarding initial number of articles found, number of duplicates removed, articles screened out 
and final articles included in the scoping review will be presented using the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA©) flowchart template. 
 
Study selection 
 
Level 1 screening will be completed by SNG and a second reviewer. The second reviewer will receive 
training prior to beginning the screening process and will meet regularly with SNG to discuss the findings 
and reach consensus on any disagreements. Level 2 screening to be completed only by SNG.  
 
Level 1: Title and/or Abstract screening will be performed using the following questions using a stacked 
form with the responses “yes”, “no”, and “unsure”. 
 

(1) Is the article published in English? 
• Yes/Unsure – proceed to question 2 
• No – exclude article  

(2) Is the article published online in 2002 or later? 
• Yes/Unsure – proceed to question 3 
• No – exclude article  

(3) Does the title and/or abstract describe social, environmental, or other determinants of health in 
relation to zoonotic pathogen transmission, spillover, or spillback? 

• Yes/Unsure – proceed to question 4 
• No – exclude 

(4) Does the title and/or abstract describe primary research, scoping review, systematic review 
and/or meta-analysis? 

• Yes/Unsure – include article  
• No – exclude article  

 
Level 2: Secondary screening performed on full text with the following questions used with responses 
“yes” and “no”. 
 

(1) Is the article published in English? 
• Yes – proceed to question 2 
• No – exclude article  

(2) Is the article published online in 2002 or later? 
• Yes – proceed to question 3 
• No – exclude article  

(3) Is the article primary research or a systematic or scoping literature review or meta-analysis? 
• Yes – proceed to question 4  
• No – exclude article  

(4) Does the article primarily compare social determinants of health with zoonotic pathogen 
transmission, spillover, or spillback? 

• Yes – include article  
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• No – proceed to question 2  
(5) Does the article primarily compare environmental determinates of health with zoonotic 

pathogen transmission, spillover, or spillback? 
• Yes – include article  
• No – proceed to question 3 

(6) Does the article discuss other determinants of health in relationship to zoonotic pathogen 
transmission, spillover, or spillback? 

• Yes – include article  
• No – exclude article 

 
Data Extraction Strategy  
 
General Study Characteristics: country in which study was conducted, type of research (primary, 
knowledge synthesis), year of publication. 
 
Study design: specific type of study design (e.g., case control or cohort studies for primary research, 
type of review for knowledge synthesis) 
 
Study Population: specific animals and populations studied, specific human populations and 
communities studied.   
 
Pathogen / disease: the specific pathogen, as well as a classification of the type of pathogen (virus, 
bacteria, parasite, AMR) 
 
Variables: specific determinants of health detailed, classification (social, environmental, other), their 
relationship to zoonotic transmission, and specific type of transmission included. 
 
Results Strategy 
 
Charting the Data 
 
A descriptive summary of the study characteristics, trends, and gaps will be generated. 
 
Collecting, Summarizing and Reporting the Results  
 
A flow chart will be used to display the number of articles included from the search strings and number 
of articles excluded at each level of screening and reasoning. Figures and tables will be used to 
summarize and report results.  
 
Discussion 
 
This scoping literature review will provide a synthesis of the current literature investigating the social, 
environmental, and other determinants of health that facilitate zoonotic pathogen spillover and 
spillback. The results from this review will contribute to developing a framework that could guide future 
research on spillover and spillback events. The findings from the review and framework will be valuable 
for future evaluations, predictions, mitigation strategies and protocols surrounding emerging zoonotic 
diseases and outbreaks.  
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Limitations  
 
Identifying limitations to the scoping review is an important aspect of transparency. The limitations for 
this scoping review include limiting the search databases to only three (Medline®, CABI©, Web of 
Science™.) and having a second reviewer only for the first stage of screening. Also, we did not use 
individual search strings for terms listed in variable 3 to manage the number of articles.  
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Appendix A Search strategy and preliminary results from selected electronic databases  
 
Table A.1 Initial search strings and results using the database MEDLINE(R) via OVID 
 

# Search String Results 
1 Zoono* OR "human to animal" OR "animal to human" OR "zoonotic disease" 

OR "animal disease" OR "zoono* virus*" OR coronavirus* OR "SARS-CoV2" 
OR "COVID-19" OR "antimicrobial resistance" OR "zoono* bacteria*" OR 
"zoono* parasit*" OR "emerging disease" OR AMR OR virus* OR viral* [text 
word] 

1,073,481 

2 "Environmental determinant*” OR environm* OR weather OR climate OR 
biodiversity OR “environmental factors” OR rural OR remote OR “environ* 
health” OR “ecosystem health” OR urbanization OR anthropogenic OR 
contamination OR globalization OR pollution OR agriculture* OR farming OR 
“habitat change” OR “land use” OR encroach* [text word] 

1,522,200 

3 “social determinant*” OR income OR “income status” OR healthcare OR 
“access to healthcare” OR “healthcare access” OR socioeconomic OR “social 
factors” OR “food security” OR educat* OR sanitation OR housing OR 
“health inequit*” OR “environmental racism” OR “employ*” [text word] 

1,573,883 

4 spillback OR "reverse zoono*" OR spillover OR spill-over OR spill-back [text 
word] 

5527 

Included 1 AND (2 OR 3) AND 4  389 
 
 
Table A.2 Initial search strings and results using the database CABI© via Cab Direct   
 

# Search String Results 
1 Zoono* OR "human to animal" OR "animal to human" OR "zoonotic disease" 

OR "animal disease" OR "zoono* virus*" OR coronavirus* OR "SARS-CoV2" 
OR "COVID-19" "antimicrobial resistance" OR "zoono* bacteria*" OR 
"zoono* parasit*" OR "emerging disease" OR AMR OR virus* OR viral*  

100,543 
 
 

2 "Environmental determinant*” OR environm* OR weather OR climate OR 
biodiversity OR “environmental factors” OR rural OR remote OR “environ* 
health” OR “ecosystem health” OR urbanization OR anthropogenic OR 
contamination OR globalization OR pollution OR agriculture* OR farming OR 
“habitat change” OR “land use” OR encroach* 

3,880,087 
 

3 “social determinant*” OR income OR “income status” OR healthcare OR 
“access to healthcare” OR “healthcare access” OR socioeconomic OR “social 
factors” OR “food security” OR educat* OR sanitation OR housing OR 
“health inequit*” OR “environmental racism” OR “employ*”  

1,221,085 
 

4 spillback OR "reverse zoono*" OR spillover OR spill-over OR spill-back 3,725 
Included 1 AND (2 OR 3) AND 4  272 

 
Table A.3 Initial search strings and results using the database Web of Science™. 
 

# Search String Results 
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1 Zoono* OR "human to animal" OR "animal to human" OR "zoonotic disease" 
OR "animal disease" OR "zoono* virus*" OR coronavirus* OR "SARS-CoV2" 
OR "COVID-19" "antimicrobial resistance" OR "zoono* bacteria*" OR 
"zoono* parasit*" OR "emerging disease" OR AMR OR virus* OR viral* 

1,266,939 
 

2 "Environmental determinant*” OR environm* OR weather OR climate OR 
biodiversity OR “environmental factors” OR rural OR remote OR “environ* 
health” OR “ecosystem health” OR urbanization OR anthropogenic OR 
contamination OR globalization OR pollution OR agriculture* OR farming OR 
“habitat change” OR “land use” OR encroach*  

7,754,808 
 

3 “social determinant*” OR income OR “income status” OR healthcare OR 
“access to healthcare” OR “healthcare access” OR socioeconomic OR “social 
factors” OR “food security” OR educat* OR sanitation OR housing OR 
“health inequit*” OR “environmental racism” OR “employ*”  

6,905,196 
 

4 spillback OR "reverse zoono*" OR spillover OR spill-over OR spill-back  33,944 
Included 1 AND (2 OR 3) AND 4  962 

 
 


