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Abstract
Background: 
The COVID-19 pandemic has disproportionately impacted people experiencing homelessness. Homeless shelters and hostels, as congregate living spaces for residents with many health vulnerabilities, are highly susceptible to outbreaks of COVID-19. A synthesis of the research-to-date can inform evidence-based practices for infection, prevention, and control strategies at these sites to reduce the prevalence of COVID-19 among both shelter/hostel residents and staff. 
Methods: 
A scoping review in accordance with Arksey and O’Malley’s framework will be conducted to identify literature reporting COVID-19 positivity rates among homeless shelter and hostel residents and staff, as well as infection control strategies to prevent outbreaks in these facilities. The focus will be on literature produced in high-income countries. Nine academic literature databases and 11 grey literature databases will be searched for literature from March 2020 to July 2021. Literature screening will be completed by two reviewers and facilitated by Covidence, a systematic review management platform. A third reviewer will be engaged to resolve disagreements and facilitate consensus. A narrative summary of the major themes identified in the literature, numerical counts of relevant data including the COVID-19 positivity rates, and recommendations for different infection control approaches will be produced. 
Discussion: 
The synthesis of the research generated on COVID-19 prevalence and prevention in homeless shelters and hostels will assist in establishing best practices to prevent the spread of COVID-19 and other airborne diseases at these facilities in high-income countries while identifying next steps to expand the existing evidence base.  
Registration: Submitted to YorkSpace, York University's Institutional Repository.

Keywords: COVID-19, homeless shelters, homeless hostels, and infection control.

Background
Homelessness and the COVID-19 pandemic are independent yet intersecting public health crises. The Canadian Observatory on Homelessness (COH) defines homelessness as a situation where an individual, family, or community is without stable, permanent, appropriate housing, and lacks the immediate means or ability to acquire it (1). There are many different forms of homelessness including chronic, episodic, Indigenous, and hidden homelessness (2,3). Homelessness also describes a variety of shelter, housing, and physical living circumstances that fit within a typology which includes: unsheltered, emergency sheltered, provisionally accommodated, and at risk of homelessness (1). 
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), colloquially known as COVID-19, is an infectious disease that can cause mild to severe respiratory illness and can be fatal in the most severe cases (4,5). At the end of 2019, COVID-19 began to spread rapidly around the world, and on March 11th, 2020 was declared a pandemic by the World Health Organization (6). At the time that this protocol is being written nearly 188 million cases of COVID-19 and 4 million deaths due to COVID-19 have been recorded worldwide (7). 
People experiencing homelessness (PEH) are disproportionately affected by infectious disease outbreaks and the COVID-19 pandemic is no exception. Several studies have demonstrated that the risk of infection of COVID-19 is higher among PEH because they lack adequate and safe housing where they can self-isolate from the virus (8). The living conditions of homeless shelters potentially facilitate the transmission of COVID-19 (8,9). The risk of severe illness from COVID-19 is also significantly higher among PEH because of the high prevalence of multiple chronic and often untreated illnesses (e.g., heart disease, liver disease, etc.) among this population (8). During the first wave of the pandemic in Ontario, PEH who contracted COVID-19 were 10 times more likely to need critical care for COVID-19 and five times more likely to die within three weeks of their diagnosis compared to the general population (9). 
As the pandemic has progressed, outbreaks continue to be common in homeless shelters and at other homeless service sites around the world. Specifically, in Boston, 408 individuals at one homeless shelter were tested for COVID-19 and 147 (36%) returned a positive result (10). Likewise, shelter residents and staff across Chicago, Illinois were tested for COVID-19 and 27% returned a positive test result (11,12). This trend was also seen in Canada and Italy, with one study of 20 homeless shelters in Toronto reporting a 14% COVID-19 positivity rate among residents, and another study in Rome reporting a 4% positivity rate among residents in one homeless shelter (13). With the recognition that PEH and the congregate living spaces they frequent (e.g., shelters and hostels) are highly susceptible to COVID-19 outbreaks, governments in Canada, New Zealand, the United Kingdom, the United States, and Australia responded by reducing shelter capacities and moving residents into isolation spaces including hotels and motels (14).  
Despite the creation and distribution of COVID-19 public health guidelines and the existence of standard outbreak protocols within homeless shelters and hostels, outbreaks have continued to occur at these facilities among both staff and residents (15). While there is no shortage of single studies that investigate COVID-19 outbreaks at homeless service sites, to our knowledge there are very few evidence syntheses documenting COVID-19 positivity rates within homeless shelters and hostels across high-income countries along with the recommended/implemented infection control measures to prevent outbreaks in these facilities . A scan of existing evidence syntheses related to COVID-19 and homeless populations was conducted between February 2021 and April 2021. Two completed systematic reviews, one ongoing systematic review, two rapid reviews, and four narrative reviews were identified (16–23). The systematic review from Mohsenpour et al., (2021) drew on nine quantitative studies to estimate a pooled COVID-19 prevalence of 29 to 49% in homeless shelters during the context of outbreak situations. However, this review included 12 studies with information collected almost exclusively during the first wave of the pandemic (March to May 2020) and a substantial amount of evidence has been generated in the past 12 months which warrants an updated evidence synthesis. 
Why it is important to do this review
To inform evidence-based responses for homeless-serving organizations in Canada and other high-income countries, a synthesis of the body of evidence that has been generated in the past year is needed. Moreover, although COVID-19 has gripped homeless shelters and service sites, other airborne infections such as influenza, pneumococcal pneumonia, diphtheria, and tuberculosis are also common among PEH, and shelter environments are highly vulnerable to clusters and outbreaks of existing or emerging infectious disease outbreaks (24–29). Therefore, the strategies used to prevent and mitigate outbreaks of COVID-19 identified in this scoping review hold potential for preventing other infectious disease outbreaks among PEH who are residing in congregate living spaces. Given that outbreaks in shelters and hostels are not isolated to residents, but often impact staff as well, where available, data will also be collected about staff who serve PEH at these facilities. 
Aims and Research Questions
[bookmark: _Hlk75182760]This scoping review aims to compile, synthesize, and critically analyze the peer-reviewed and grey literature from March 2020 to July 2021 concerning the positivity rates and transmission of COVID-19 in homeless shelters and hostels in high-income countries, as well as the infection control measures implemented and/or recommended at these sites. The scoping review has two specific research questions:  1) What is known about COVID-19 positivity rates among residents of homeless shelters/hostels and staff serving this population, in high-income countries, over waves one, two, and three of the COVID-19 pandemic from March 2020 to July 2021? 2) What infection, prevention, and control measures have been implemented by or recommended for homeless shelters and hostels of high-income countries to prevent and mitigate COVID-19 outbreaks?
Methods/Design
The scoping review protocol follows the requirements of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Protocols (PRISMA-P) checklist (30) and will be reported in accordance with the guidelines provided in the Preferred Reporting Items for Systematic Reviews and Meta-analyses extension for Scoping Reviews (PRISMA-ScR) (31). A PRISMA-P checklist for this protocol is attached as Additional File 1. It also adheres to Arksey and O’Malley’s (32) scoping review framework and the proposed enhancements from Levac et al., (33) and Peters et al., (34). As such, this scoping review will consist of five stages: 1) identifying the research question; 2) identifying relevant studies; 3) study selection; 4) charting the data, and 5) collating, summarizing, and reporting the results (32). The definitions of the population, context, and concepts explored in this scoping review are available in Table 1. 
Table 1: Definition of terms
	Terms
	Definition

	People experiencing homelessness 
	A person or family is defined as homeless if they are in a situation where they are without stable, permanent, appropriate housing, and lack the immediate means or ability to acquire it (1). The type of homelessness that is of interest for this scoping review is emergency sheltered homelessness wherein PEH are accessing emergency shelters and system supports (1). 

	Homeless shelter/hostel staff
	Homeless shelter and hostel staff are defined as individuals who hold any type of paid employment (e.g., full-time, part-time, casual/relief) or volunteer position at a shelter or hostel for PEH. 


	High-income country
	Countries will be considered high income if they have been classified as such by the World Bank (35). Countries with a gross national income (GNI) per capita, as calculated by the World Bank, of $12,536 or more, are considered high-income and will be included in this scoping review. 

	Homeless shelter
	A homeless shelter is defined as a staffed facility that provides short-term, temporary, overnight accommodations to individuals and families experiencing homelessness (27). This definition captures the many different types of homeless shelters, including permanent emergency shelters, seasonal or short-term emergency shelters (e.g., winter shelters and overnight warming centres), as well as family violence and women’s/men’s shelters (1). 


	Homeless hostel
	Homeless hostels are similar to homeless shelters in that they are facilities that provide temporary accommodations for PEH. However, homeless hostels are distinct from shelters as they typically have a lower level of staff supervision onsite, limited onsite supports, and a referral (external or self-referral) is often needed to access this type of temporary accommodation (36–38).

	Outbreak
	An outbreak of COVID-19 is broadly defined as the occurrence of cases in excess of what is normally expected in a specific geographic area, season, community, or setting such as long-term care homes, hospitals, or homeless shelters (39–41). Based on outbreak definitions from communities in Canada, the United States, Europe, and Australia, an outbreak of COVID-19 in congregate living spaces for vulnerable populations such as homeless shelters and hostels is defined as one or more laboratory-confirmed cases of COVID-19 among residents or staff (42–44). 




Eligibility Criteria
	The inclusion and exclusion criteria determining study and grey literature selection are informed by the population, concept, and context (PCC) framework (34). The primary population of interest is people experiencing emergency sheltered homelessness as defined in Table 1. This review will also include literature that reports COVID-19 outbreaks among staff at homeless shelters and hostels. No age limitations are applied to the populations of interest. The concepts being investigated are the prevalence of COVID-19 and infection control. The point and/or period prevalence is indicated by COVID-19 test positivity rate as reported during a specific time period. Infection control refers to any measures implemented or recommended that are intended to prevent or slow the spread of airborne and respiratory diseases. For COVID-19, this includes hand hygiene, physical distancing, screening, and testing, use of personal protective equipment (PPE), environmental cleaning, isolation/quarantine, and indoor capacity limitations. 
	Newspaper articles, press releases, and magazine articles will be excluded. Any documents or studies that are not available in English will be excluded. Literature that reports COVID-19 data amongst people experiencing unsheltered, hidden, or provisionally accommodated homelessness (e.g., sleeping rough, couch-surfing, living in other types of housing), or outbreaks in other homeless service sites such as day centers or encampments, will not be included. Literature from middle and low-income countries will also not be included in this review. Studies and documents that discuss other epidemiological measures of COVID-19 (e.g., standardized mortality rate), or epidemiological and infection control measures for diseases other than COVID-19, will be excluded. 
Information Sources and Search strategy
	Following Arksey and O’Malley’s (30) framework and the enhancements from Peters et al., (2020) the second stage in this scoping review will be searching and identifying relevant studies based on pre-determined inclusion and exclusion criteria. A four-step search strategy will be utilized for this scoping review (32). The search strategy was refined through consultations with a York University research librarian. The first step is an initial limited search of two databases (MEDLINE and PsycINFO via OVID). The keywords identified in the titles and abstracts of relevant studies, as well as the index terms used to describe the studies, will be extracted to inform the search strategy. The second step is a complete database search. In this second step, the keywords and terms identified by the initial search will be used to search across the following databases for peer-reviewed literature: MEDLINE, PsycInfo, the World Health Organization COVID-19 Global library, Scopus, CINAHL, Social Sciences Abstracts, Medrxiv, ProQuest, and Google Scholar. The third step will be a search for grey literature. Grey literature will include public health reports, unpublished literature, conference abstracts, and government documents. The following databases and webpages will be searched for grey literature: United Nations Database; OpenGrey; WorldCat; CADTH COVID-19 Grey Literature Resources; Dahdaleh COVID-19 portal; Canadian and European Observatories on Homelessness publications; Centres for Disease Control and Prevention (CDC); National Health Care for the Homeless Council; Public Health Agency of Canada; Canadian Network for the Health and Housing of People Experiencing Homelessness, and Healthy London. A draft search of MEDLINE via OVID is attached as Additional File 2. The final step in the search strategy is a scan of the reference lists of studies and grey literature to identify any additional literature. The review team will also contact experts and researchers in the field to help identify any relevant literature that exists or is in the process of being published as it relates to COVID-19 outbreaks in homeless shelters and hostels.

Selection Process
	The review team will first pilot the eligibility criteria using a random sample of 25 titles and abstracts or executive summaries (for grey literature). The team will meet to discuss any discrepancies and misunderstandings about the eligibility criteria to ensure that the reviewers have a shared understanding and to increase screening reliability.
Once there is a shared understanding, the reviewers will begin screening by title and abstract/executive summary. Covidence, a systematic review management platform, will be used to facilitate screening. All relevant literature retrieved from the search strategy will be uploaded to Covidence which will automatically remove the majority of duplicated studies and documents. Once all relevant literature is uploaded, two reviewers (NL and SJ) will independently screen each document’s title and abstract and cast a vote of either ‘Yes’ or ‘No’ to move the document into the next stage of the screening. The full text of documents that meet the eligibility criteria will then be reviewed by two separate reviewers who will cast a vote of ‘Yes’ or ‘No’ to move the documents to the extraction phase. Covidence will flag documents that require a resolution of conflicting decisions about eligibility. To resolve disagreements about article inclusion, the designated tiebreaker (JL) will assess the study or document against the inclusion criteria and make a final decision. Reasons for study/document exclusion will be recorded in Covidence and included in the final report. 
Data Extraction
A data extraction tool will be developed to facilitate data extraction from each study/document. A draft of the data extraction tool is attached as Additional File 3. The tool was based on the sample extraction instrument provided by Peters et al., (34) . The charting of the data will be an iterative process and the reviewers will update the data extraction instrument if unforeseen, yet valuable, information is identified in the evidence sources. Two reviewers will pilot the data extraction tool on a random sample of documents that have been moved to the data extraction phase. This will ensure that the reviewers are independently extracting consistent data from all document types. The data that will be extracted from the documents aligns with the two research questions and overall objective of the scoping review. This includes: author(s); date of publication; date data was collected during COVID-19 pandemic; location (city and country); type of environment (e.g., urban, rural, remote); sex/gender of participants (when applicable for COVID-19 positivity); site type (e.g., emergency shelter, women’s shelter, hostel); the total number of participants tested; the total number of COVID-19 positive tests and the total number of COVID-19 negative tests; COVID-19 positivity rate; transmission factors (e.g., lack of physical distance, lack of PPE), and specific infection, prevention, and control strategies implemented and recommended. 
Data Synthesis
[bookmark: _Hlk77326897]	Given that this is a scoping review, neither a meta-analysis of the data nor an assessment of the quality of the sources of evidence will be performed (34). Based upon the data extracted from the literature, the reviewers will examine similarities and differences among COVID-19 positivity rates of residents and staff at homeless shelters and hostels in different countries and cities. The reviewers will also document similarities and differences in COVID-19 positivity rates at shelters and hostels as reported during the first, second, and third waves of the pandemic. Additionally, the reviewers will record the recommended and implemented infection, prevention, and control measures in different countries at these high-risk locations to prevent outbreaks of COVID-19 over the past 16 months. The data will be synthesized into a narrative summary organized by the major themes identified. Numerical counts will also be produced to document COVID-19 positivity rates among residents and staff at homeless shelters and hostels, and to highlight infection control measures that were implemented and recommended (e.g., number of shelters that introduced PPE) for these facilities throughout the pandemic. Quantitative results will be presented using tables, graphs, and diagrams. A PRISMA chart will be created demonstrating which studies/documents were included or excluded in each phase of the screening process.
Discussion
	There is no shortage of studies related to COVID-19 and vulnerable populations that have been completed in the past year, and there are many studies that are still ongoing. A key strength of this scoping review is the commitment to methodological rigour and transparency. By publishing the review procedures in full detail, including the search strategy, study selection, data extraction, and data synthesis, the clarity of the scoping review is enhanced. The review team is enabled to later reproduce the protocol and update the scoping review as new research becomes available. The use of rigorous, pre-established scoping review methods, similar to what is practiced with systematic reviews, enables the researchers to comprehensively identify and synthesize existing literature related to COVID-19 outbreaks among PEH and staff in homeless shelters and hostels. 
	 The results of this review will provide synthesized evidence to inform the practices of organizations and staff in the homelessness support sector when implementing infection control measures against COVID-19 outbreaks and other airborne infectious diseases. Beyond this, the review will also help identify gaps in the existing research and make recommendations for future studies. Overall, this work strives to ensure that people experiencing homelessness, as well as staff of homeless-serving organizations, are protected from the severe complications associated with COVID-19 and other airborne diseases. 
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Additional Files
Additional File 1 contains the PRISMA-P checklist for the protocol and is provided as a word document (.docx)
Additional File 2 contains the draft search for one datasbase and is provided as a word document (.docx). 
Additional File 3 contains the proposed data extraction tool and is provided as a word document (.docx).
