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Abstract 

This is a protocol for a scoping review and there is no abstract. 
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Background and Rationale 
Clostridioides (formerly Clostridium) difficile is a microorganism that is responsible for a range 

of illness in humans, from asymptomatic to debilitating gastrointestinal symptoms.  C. difficile 

infection (CDI) has traditionally been thought to be associated with healthcare settings; 

however, recent evidence shows that community-associated infection is more common than 

originally thought.  

Control measures in healthcare settings consist of hand hygiene, antibiotic stewardship and 

environmental cleaning.  Control measures in the home are not as well defined, which may 

contribute to transmission of infection to uninfected people, as well as re-infection of index 

cases.  

This protocol outlines the methods that will be used to conduct a scoping review to summarize 
the literature related to transmission of CDI in the household environment.  The scoping review 
will follow the framework developed by Arksey and O’Malley (Arksey & O'Malley, 2005). 

Review Question 
The objective of the scoping review will be to identify and summarize the literature related to 

the transmission of C. difficile in a household environment.  Studies that have been conducted 

on the level of contamination of household environments and/or the colonization of household 
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occupants (human and animal) or other studies that describe and quantify the possibility of 

transmitting C. difficile in the household environment will be identified.  

The following definitions will be used in this review: 

1. Household environment – the physical area (inside and immediately outside (i.e. the 

yard)) of a home and its occupants (human and animal) and their activities that are 

regarded as a unit 

2. Transmission – a means by which an infectious agent moves from one person to 

another, a person to animal, an animal to a person or re-infection of a person/animal 

3. Exposure – sources that contain C. difficile spores that could result in transmission (e.g. 

food, contaminated surfaces) 

4. Contamination – presence of pathogens (e.g. C. difficile) or pathogenic material (e.g. 

feces) 

5. Colonization – the condition where C. difficile is detected in the stool of a person or 

animal without clinical symptoms of infection 
 

Methods 

Review Registration 

This protocol was drafted using the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses Extension for Scoping Reviews (PRISMA-Scr) (Tricco et al., 2018). 

This protocol will be archived in the University of Guelph’s institutional repository (The Atrium).  

Amendments to this protocol that occur following registration will be noted in the final 

manuscript of the scoping review.  

 

Eligibility Criteria 

Studies will be eligible for inclusion in the review if they are relevant to answering the research 

question, namely describing C. difficile transmission in the household environment.  There will 

be no a priori restriction on study designs due to the expected paucity of studies.  There will 

also be no restriction on geographic location of studies, or dates of publication.   

Eligible Target Population of Interest 

Studies with humans or animals within a household environment will be eligible for inclusion.   

Identifying Relevant Studies 

An initial broad search of the literature was conducted in PubMed by CDE in February 2020.  

The search strategy was modified through consultations with co-authors and librarians at 

McLaughlin Library, University of Guelph. Key word searches were developed to include 

variations of the concepts for “household” and “transmission”, in addition to the various terms 

for C. difficile.   
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Comprehensive searches will be conducted using the following electronic platforms through the 

McLaughlin Library, University of Guelph: CAB Direct©, Web of ScienceTM (all database option), 

and CINAHL®.  PubMed© via NCBI© will also be searched outside of the University of Guelph 

library website.  Search strategies will be adjusted for each platform’s specific format to 

account for variations in syntax.  Appendix I contains search strategies for each platform.   

 

A thorough search of the grey literature will be conducted to identify any literature that is not 

indexed in the electronic platforms that will be searched.  Theses Canada Portal, Open Access 

Theses and Dissertations, OpenGrey, and the International Scientific Forum on Home Hygiene 

website will be searched according to the search strategies in Appendix I.  

Google Scholar will also be searched for dissertation abstracts, government documents and 

other reports.  Only the first 200 citations in Google Scholar will be reviewed for relevance due 

to the large number of citations that will be identified. 

Hand searching of the reference lists of the ten most recent review articles will be conducted by 

CDE. Authors will not be contacted to identify additional studies. 

All searches will be conducted by CDE. 

Data Management 

Search results from all platforms will be uploaded into a library in EndNoteX8 Desktop 

reference management software.  The results of the grey literature search and the hand 

searching will also be added to the EndNote library.  Duplicate references will be removed using 

the de-duplication functionality of EndNote.  The EndNote library will be compressed and then 

uploaded into DistillerSRTM (Evidence Partners, Ottawa, Canada) systematic review software for 

further de-duplication. 

A Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) flowchart will 

be produced using DistillerSRTM to describe the number of studies identified from all sources, 

the number of duplicates removed, the number deemed irrelevant to the review and the 

number of studies eligible for inclusion. 

Study Selection 

Screening for eligibility for both title and abstract screening and full text screening will be 

conducted by CDE and SEZ, working independently.  Training will be provided for both 

reviewers prior to beginning to ensure consistency in approach.  Interrater reliability scores will 

be assessed in DistillerSRTM as part of pre-testing of screening questions. 

Level 1 

Title and abstract will be screened for relevance by two reviewers using the following 

questions.  The possible responses will be “Yes”, “No”, and “Unclear”.   

• Does the article discuss C. difficile? 
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• Is the article about contamination, exposure or transmission in the household 

environment? 

If reviewers agree that the answer to either of these questions is “No” for an article, 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.   

If reviewers agree that the answer to both of the questions is “Yes” or “Unclear”, the article will 

be moved into Level 2 screening. 

Level 2 

Level 2 screening questions will be evaluated independently by two reviewers and will have 

“Yes” or “No” answers only.   

• Is the full text available in English? 

• Does the article describe contamination, transmission or exposure of C. difficile in the 

household environment?  (i.e. NOT the healthcare environment) 

If both reviewers answer “No” for either of the 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.  

Data Extraction  
Full text articles will be acquired through University of Guelph library and uploaded into 

DistillerSRTM. A data extraction form will be created in DistillerSRTM which will be pilot-tested on 

the first five articles to ensure it includes the desired data elements.  Changes will be made to 

the data extraction form as necessary and the final form will be used by the two reviewers to 

extract data from all articles. 

Data extraction will include study demographics (author(s), year of publication, country where 

research/article originated, population studied (human, animal, environment), study design, 

purpose of study (estimating prevalence, estimating incidence of CDI, evaluating risk factors, 

evaluating intervention efficacy) and outcomes evaluated (percent positive samples, incidence 

of C. difficile infection). 

Critical appraisal of included articles will not be conducted as this is a scoping review.  

Results Strategy 

Collating, Summarizing and Reporting the Results 

A combination of methods will be used to report the study results.  Figures, maps and tables 

will be used as appropriate.  A PRISMA figure will be used to describe the process of study 

inclusion.  Tables will be used to collate and summarize the study characteristics, findings and 

outcomes. 
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Discussion 

This scoping review will describe the literature investigating the role of the household 

environment in the transmission of C. difficile. Results will be grouped based on themes that 

will emerge as the articles are reviewed (e.g. household contacts, pets, presence of spores in 

the environment). 

Competing Interests 
There are no competing interests to declare by any of the authors.  There was no external 

funding for this review. 

Contributions: 
CDE is the PhD student leader for this scoping review and will also serve as corresponding 

author.  As leader of this scoping review, CDE will: conduct the literature searches; compile the 

search results by importing them into Distiller SR; train the second reviewer; perform primary 

and secondary screening; perform data extraction; and analyze, summarize and report the 

results.  The second reviewer, SEZ, will participate in primary and secondary screening as well 

as data extraction and provide comments on analysis of results. CDE will prepare all drafts of 

the protocol and the final scoping review manuscript.  All other authors (JSW, JMS, and AJB) will 

provide input on methodology, content, and interpretation of results.   

 

Search strategies will be developed by CDE with input from co-authors and advice from 

University of Guelph librarians. 
 

All authors will contribute to, and approve, the final manuscript. 
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Appendix I:  Proposed Literature Search Strategies 
Searches conducted on July 23, 2020.  No date restrictions applied. 

Note:  There will be no restrictions on search strategy to exclude healthcare settings as many articles 

focused on healthcare settings may refer to non-healthcare settings in some way and excluding based on 

these terms may result in missing relevant studies. 

PubMed via NCBI 
Date coverage:  1946 to present 

Library:  Free access 

Limits:  English language 

# Search Results 

1 Household OR house* OR home* OR domestic OR residence 1,252,634 

2 “Clostridium difficile” OR “C. difficile” OR “Clostridioides 
difficile” 

15,406 

3 Transmission OR exposure OR contaminat* OR reservoir 1,594,299 

 1 AND 2 AND 3  264 

 

CINAHL 
Date coverage:  1937 to present 

Library:  University of Guelph 

Limits:  English language 

# Search Results 
(English only) 

1 Household OR house* OR home* OR domestic OR residence 3,326,583 

2 “Clostridium difficile” OR “C. difficile” OR “Clostridioides 
difficile” 

5,660 

3 Transmission OR exposure OR contaminat* OR reservoir 229,810 

 1 AND 2 AND 3 126 

 

Web of Science (All Databases) 
Date coverage:  1900 to present 

Library:  University of Guelph 

Limits:  English language 

# Search Results 
(English only) 

1 “Household” OR “house*” OR “home*” OR “domestic” OR 
“residence” 

4,666,290 

2 “Clostridium difficile” OR “C. difficile” OR “Clostridioides 
difficile” 

26,016 

3 “Transmission” OR “Exposure” OR “Contaminat*” OR 
“Reservoir” 

4,141,622 

 1 AND 2 AND 3 473 
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CAB Direct 
Date coverage:  1938 to present 

Library:  University of Guelph 

Limits:  English language 

# Search Results 
(English only) 

1 Household OR house* OR home* OR domestic OR residence 558,967 

2 “Clostridium difficile” OR “C. difficile” OR “Clostridioides 
difficile” 

7,489 

3 Transmission OR Exposure OR Contaminat* OR Reservoir 809,395 

 1 AND 2 AND 3 144 

 

Web Search  

Google Scholar 

https://scholar.google.com/ 

Search Term  Results (English only) 

“Clostridium difficile” 355,000 

 

Theses Canada – Library Archives Canada 

https://www.bac-lac.gc.ca/eng/services/theses/Pages/search.aspx 

Search Term  Results 

“Clostridium difficile” 76 

 

Open Access Theses and Dissertations 

https://oatd.org/ 

Search Term  Results 

“Clostridium difficile” 769 

 

 OpenGrey 

http://www.opengrey.eu/ 

Search Term  Results 

“Clostridium difficile” 53 

 

Open Access Theses and Dissertations 

https://oatd.org/ 

Search Term  Results (English only) 

“Clostridium difficile” 325 
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International Scientific Forum on Home Hygiene 

https://www.ifh-homehygiene.org/ 

Search Term  Results 

“Clostridium difficile” 221 
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