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Abstract 
[bookmark: _Hlk88672313]Background: The COVID-19 pandemic has disproportionately impacted homeless populations and service workers, especially within homeless shelter/hostel settings. To date, there have been few evidence syntheses examining outbreaks of COVID-19 among both homeless shelters residents and service workers, nor has there been a critically engaged summary of relevant infection control and prevention (IPAC) measures. This scoping review offers a timely and much-needed synthesis of COVID-19 prevalence within homeless shelters and a review of current and pertinent IPAC measures.
Methods: We conducted a scoping review in June 2021 that synthesized academic and grey literature published from March 2020 to July 2021 pertaining to 1) the prevalence of COVID-19 among both residents and staff in homeless shelters and hostels in high-income countries, and 2) COVID-19 IPAC strategies applied in these settings. Two reviewers independently screened the results of the literature search of several databases that included MEDLINE, PsycInfo, and the WHO’s COVID-19 Global Health Portal. All the extracted data was mapped, categorized, and thematically discussed.
Results: Thematic analysis of included literature revealed five key themes: 1) the demographics of COVID-19 in homeless shelters, 2) asymptomatic spread, 3) pre-existing vulnerability of the homeless and shelters, 4) the limited application of IPAC, and 5) IPAC effectiveness.
Conclusion: This review offers a useful glimpse into the landscape of COVID-19 outbreaks in homeless shelters/hostels and the major contributing factors to these events. The scoping review revealed that there is no clear indication of generally accepted IPAC standard for homeless populations and shelter care workers. This review also illustrated a great need for future research to establish IPAC best practices as well as additional resources for shelter systems to protect residents and staff at homeless shelters/hostels in high-income countries. Finally, the findings from this review reaffirm that homelessness prevention is a key to limiting disease outbreaks, and the associated negative health outcomes in shelter populations.
Keywords: COVID-19, homeless shelters, shelter workers, infection control, and prevention.

Background 
As of November 25th, 2021, over 258 million cases of the SARS-CoV-2 virus, more commonly known as COVID-19, have been recorded worldwide, thus ensuring that we are bearing witness to a “once-in-a-lifetime pandemic” (1,2). This infectious disease can be fatal in the most severe cases, resulting in over 5 million deaths from the onset of the pandemic in 2020 to the time this paper is being written (2,3). This public health crisis has also intersected with the existing crisis of homelessness (4).
[bookmark: _Hlk87967334]The Canadian Observatory on Homelessness defines homelessness as, “…a situation where an individual, family, or community is without stable, permanent, appropriate housing, and lacks the means to immediately obtain it” (5). There is consensus in existing research that people experiencing homelessness (PEH) are disproportionately affected by COVID-19 due to pre-existing medical conditions, inadequate access to preventative health care, and a lack of safe housing options (4,6).  In particular, point prevalence rates among people experiencing sheltered homelessness (PESH) in Atlanta, Georgia from April to May 2020 were four times higher than among people experiencing unsheltered homelessness (7). The severity of the COVID-19 virus is also heightened among PEH as the need for critical care from COVID-19 increases ten-fold for PEH compared to the general population (8). 	Comment by John ---: I really only do APA, so this may not be relevant. Do you need to include page numbers?
Emerging literature suggests that PEH who seek temporary accommodation from shelters and hostels increase their risk of contracting COVID-19 as the living conditions in these settings are often overcrowded and lack stringent public health measures (9). Outbreaks of COVID-19 have been recorded in homeless shelters and hostels across the United States, Canada, France, Rome, and the United Kingdom, with prevalence rates reaching up to 67% among shelter residents and 30% among shelter staff (7,10–15). 	Comment by John ---: "in" instead of from?
Presently, some of the widely recommended infection, prevention, and control (IPAC) measures for COVID-19 in shelters include physical distancing, isolation and quarantine, symptom screening, environmental cleaning, and testing (16,17). Even with IPAC measures, outbreaks have continued among residents and staff at homeless shelters/hostels. Thus, a substantial amount of evidence is available as it relates to the prevalence and infection control of COVID-19 in shelters/hostels. Consequently, there is a great need to synthesize the available evidence on the spread of COVID-19 and the implementation of IPAC measures to enhance the capacity of shelters/hostels to alleviate the rapid spread of COVID-19. IPAC strategies identified in this scoping review also hold potential for preventing other airborne infectious disease outbreaks among PEH residing in congregate living spaces.
To the best of our knowledge, this is the first review of its kind. This scoping review synthesizes academic and grey literature published from March 2020 to July 2021 pertaining to 1) the prevalence of COVID-19 among both residents and staff in homeless shelters and hostels in high-income countries, and 2) COVID-19 IPAC strategies applied in these settings. A handful of evidence syntheses and numerous single studies have explored similar topics, all of which focus on outbreaks during the first wave of the pandemic (18,19). This review builds on this existing research while generating new knowledge as we sought to answer the following two 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, during 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
Protocol
A scoping review was conducted following Arksey and O’Malley’s (20) scoping review framework and the subsequent proposed enhancements from Levac et al. (21) and Peters et al. (22). The search protocol was informed by the guidelines of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for scoping reviews (PRISMA-ScR) (23). See Supplementary File A for the PRISMA-ScR checklist. Academic and grey literature published between March 2020 and July 2021 were included in this review. The protocol for this scoping review was submitted to BMC Systematic Reviews (SYSR-D-21-00736). This review was completed in 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 (20). 
Search strategy 
[bookmark: _Hlk88739053]	An extensive search for academic and grey literature was conducted between June 7th and August 6th, 2021. Before the literature search began, we met with a research librarian at York University to refine our search strategy. Nine databases were then searched for academic literature including MEDLINE and PsycInfo via OVID, Scopus, CINAHL, Social Sciences Abstracts, medRxiv, ProQuest, Google Scholar, and the WHO’s COVID-19 Global Health Portal. A search for relevant grey literature was then conducted using the following databases and webpages: United Nations Database; OpenGrey; WorldCat; CADTH COVID-19 Grey Literature Resources; Dahdaleh COVID-19 portal; Canadian and European Observatories on Homelessness publications; Centers for Disease Control and Prevention (CDC); National Health Care for the Homeless Council (NHCHC); Public Health Agency of Canada (PHAC); Canadian Network for the Health and Housing of People Experiencing Homelessness (CNH3) and Healthy London. Concurrently, while searching for literature the review team contacted experts and researchers in the field to identify additional relevant literature. The search strategy concluded with a scan of the reference lists of the documents included in the full-text review stage (See Supplementary File B for documents scanned for references).  
	The following terms were used to search all databases, organized by population, concept, and context of interest: 
(“Homeless persons” OR “Homeless people” OR “Homeless youth” OR “Homeless 	adults” OR “People experiencing homelessness” OR “Homelessness”) 
AND
(“COVID-19” OR “SARS-CoV-2” OR “Coronavirus” OR “Coronavirus Disease” OR 	“Coronavirus Disease 2019”) 
AND
(“Homeless shelter” OR “Emergency shelter” OR “Homeless hostel” OR “Hostel” 	OR “Warming center” OR “Family violence shelter”). 
Terms were used either individually or in combination across the databases. A full electronic strategy for MEDLINE is provided in Supplementary File C. Using this search strategy, 1,390 documents were identified and uploaded in Covidence, a systematic review management platform. 
Inclusion and exclusion criteria
The population, concept, and context (PCC) framework informed the eligibility criteria for this scoping review (22). The populations of interest were PESH and staff at homeless shelters and/or hostels. No age restrictions were applied to the populations of interest. The concepts investigated in this review included point and/or period prevalence as indicated by COVID-19 test positivity rates, and any infection control measures implemented or recommended to prevent or slow the spread of airborne and respiratory diseases. For COVID-19, this included hand and respiratory etiquette, physical distancing, screening, and testing, environmental cleaning, and isolation or quarantine.
Academic literature eligible for inclusion in this review included research studies, commentaries, preprints, dissertations, and theses, while grey literature included organization documents, government documents, and policy papers. Newspaper articles, press releases, and magazine articles were excluded. All documents needed to be written in English to be included. Literature that reported 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 exclusively in other homeless service sites (e.g., encampments) were excluded. Literature from middle and low-income countries, as measured by the World Bank (24), was excluded. Studies and documents that discussed other epidemiological measures of COVID-19 (e.g., standardized mortality rate), or epidemiological and infection control measures for diseases other than COVID-19 (e.g., influenza) were excluded.  
Article selection
All reviewers piloted the inclusion and exclusion criteria to ensure there was a shared understanding of the criteria. Using Covidence, two reviewers (NL and SJ) independently screened titles and abstracts/executive summaries, and then full texts, consulting with a third reviewer (JL) to resolve disagreements. Most duplicates were automatically removed through Covidence, and the remaining duplicates were manually removed by the reviewers when necessary. A total of 77 documents were included in this analysis. A PRISMA flow diagram is presented in Figure 1 to demonstrate the searching and screening process utilized in this review.
Data extraction
	A data extraction tool was developed using the sample extraction instrument provided by Peters et al. (22) and converted to an Excel spreadsheet. The data extraction tool is attached as Supplementary File D. All reviewers piloted the data extraction tool to ensure that data extraction was consistent. Four reviewers (JL, NL, SJ, and DP) extracted data independently. The data extracted included author(s); date of publication; document type; population of interest (PESH or staff); context (shelter/hostel/both); location (city, province/state, and country); type of environment (e.g., urban, rural, remote); participant demographics; testing date(s); the number of testing sites; COVID-19 positivity rate among PESH and staff; and instructions for specific infection, prevention, and control strategies (e.g., screening, testing, physical distancing, and food safety). See Supplementary File E for a condensed version of the data repository from [image: Diagram

Description automatically generated]all 77 documents and Table 1 for a summary of key data extracted from all documents. 
Figure 1: PRISMA diagram for article selection.

Data synthesis 
	We produced descriptive statistics related to the characteristics of the literature, geographic distribution, and concepts of interest (e.g., prevalence and infection control) for this scoping review. All reviewers tracked preliminary patterns observed while extracting data. Fourteen preliminary patterns were identified and organized in relation to the prevalence and/or infection control. Documents were grouped in the condensed data repository according to the concept that was central to each document (e.g., prevalence, infection control, or both). Three reviewers (JL, JB, and NL) conducted further thematic analysis of the data extracted from the 77 documents and collapsed the 14 preliminary patterns into five overarching themes. 
Results
Quantitative	
In total, 77 of the 1,390 identified documents met the selection criteria of this review. Among these, 37 (48%) were peer-reviewed literature including commentaries and research papers, and 40 (52%) were grey literature documents such as government documents and policy papers. Nearly two-thirds (62.3%) of these documents were published in 2020, 37.7% in 2021 (Figure 2).
Figure 2: Publication of literature by month and year.  

More than half of the documents in this review (53.2%) were based in the United States followed by Canada (24.7%), France (5.2%), the United Kingdom (3.9%), Italy (2.6%), Germany (1.3%) and Belgium (1.3%). Six (7.8%) of the documents contained information from multiple countries and were classified as international documents (Figure 3). In total, 44 (57.1%) documents in this review reported infection control-focused data, 17 (22.1%) reported prevalence-focused data, and 16 (20.8%) reported information on both prevalence rates and infection control measures in shelters/hostels. The majority (62.3%) of the documents considered both residents and staff at homeless shelters/hostels while 28 (36.5%) focused solely on residents at shelters/hostels and one (1.2%) solely on staff at shelters/hostels.Figure 3: Distribution of literature by country.

Point Prevalence Range: The reported COVID-19 positivity rates among residents of homeless shelters/hostels ranged from 0% to 67% (7,14,18,24–26). The lowest positivity rate of 0% was recorded among shelter residents in Germany during July 2020 (24) and the highest positivity rate of 67% was recorded among shelter residents in the United States during April 2020 (7). Similarly, COVID-19 positivity rates among the staff of shelters/hostels ranged from 1% to 30% (7,14,18,27–30). The lowest and highest positivity rates among staff were reported in the same study by Mosites et al. (14) from testing events during March and April 2020 in the United States. Three studies did not separate testing results of residents and staff and reported overall shelter positivity rates ranging from 0% to 71.4% in the United States, and 4% in Italy (12,31,32) between April and September 2020.
Infection Control Measures: We collapsed the infection, prevention, and control measures into nine categories across the 77 documents: a) screening and surveillance, b) testing, c) hand and respiratory etiquette (e.g., hand washing and masking), d) personal protective equipment (PPE), e) environmental cleaning and waste management, f) physical distancing, g) isolation and quarantine, h) food safety; and i) other (e.g., vaccinations, enhanced ventilation, and visitor restrictions). See Supplementary File F for definitions of IPAC measures. 
	While many of the IPAC measures appeared frequently in the literature of this scoping review, no individual IPAC measure appeared in every single document (Figure 4). Physical distancing was the most common IPAC measure appearing in 45 (57.4%) of the documents (33–36,36–38). Screening and surveillance were the second most common IPAC measures discussed in 42 (54.5%) of the documents (39–51) (Figure 4). Guidance for environmental cleaning/waste management and food safety were the least common IPAC measures appearing in 30 (39%)  and 26 (33.8%) of the documents respectively (52–58). 
 Figure 4: IPAC measures discussed in scoping review documents. 

Qualitative Thematic Findings
Theme #1: The Face of COVID-19 in Homeless Shelters
In total, 25 documents reported demographic information for participants, and of these 25, 18 specifically reported the socio-demographics of participants who tested positive for COVID-19. In this sample of existing research, we observed that adult shelter residents over the age of 40, those identifying as male, and identifying as People of Colour were overrepresented among cohorts testing positive for COVID-19. 
Age: Of studies reporting mean/median age (10,25,27,29,59–61), only one reported a mean/median age among COVID-19 positive participants below age 40 (62). In some cases, the mean/median age exceeded 50 (25,27,29). Likewise, large proportions of participants in older adult age groups (50-64 and 65+) were recorded. In Toronto and Marseille respectively, 47.5% and 18.9% of shelter residents who tested posted for COVID-19 were ages 50 and older (10,63). Older adults experiencing sheltered homelessness appear to be a particularly vulnerable group during the pandemic.
Sex/Gender: Certain studies reported sex, while others reported gender. Nonetheless, it was clear that males represented the majority of shelter residents testing positive for COVID-19. Sex and/or gender of COVID-19 positive shelter residents were reported in 12 studies and in every one of these studies 65% or more of the shelter residents that tested positive for COVID-19 identified as male (9,10,25,27,29,59,61–66). During outbreaks at shelters in Boston, King County, and Toronto, this proportion increased to over 80% of positive cases (25,27,62). This data highlights a relationship between homelessness, sex/gender, and COVID-19. However, given that women are more likely to experience hidden homelessness (67), and may be missed in the shelter system it is difficult to assess the extent to which COVID-19 positivity is influenced by gender/sex among PESH .	Comment by Justine Levesque: Added this per John's suggestion
Race: While there are variations in the types of racial/ethnic categories recorded in individual documents, it is still evident that racialized groups are overrepresented among cohorts of shelter residents testing positive for COVID-19. In Chicago, 63.8% of shelter residents with a positive test result identified as non-Hispanic Black (64); in Boston, 31.9% of COVID-19 positive shelter residents identified as Black/African American and 16.1% as Hispanic/Latino, and in Toronto, 61.9% identified as racialized including Black, Asian, and Latino (10). Racialized communities experience homelessness at higher rates than white individuals, and these racial disparities are seen again among shelter residents testing positive for COVID-19.
Theme #2: Silently Sick: Asymptomatic Spread
	The cohorts of homeless shelter residents and staff testing positive for COVID-19 throughout 2020 and 2021 were also characterized by asymptomatic carriers of the virus. Asymptomatic spread is a distinguishing feature of the COVID-19 virus contributing to its ability to rapidly infect scores of vulnerable populations. One in five documents included in this literature review discussed the asymptomatic spread of the virus among homeless shelter/hostel residents and staff within these congregate settings (7,10–12,18,25,61–63,65,66,68–71). Ralli et al. (12) emphasized that 75% of positive cases from staff and residents at homeless shelters in Italy were asymptomatic when tested and in the 14 days leading up to testing. In the United States and Belgium, 87.8% and 93% of positive cases from shelter testing events were asymptomatic at the time of diagnosis (11,65). While shelter/hostel residents and staff may lack symptoms of COVID-19, the infectivity of the virus is not diminished allowing the virus to spread undetected (12). 
Theme #3: Pre-existing Vulnerability of the Homeless and Shelters 
Regardless of the type of literature analyzed (e.g., research article, policy paper, and government document), there was recognition that PEH are disproportionately impacted by the COVID-19 pandemic. The explanations consistently provided in the literature for these inequitable, yet preventable, impacts were as follows: a) pre-existing medical conditions and barriers to access healthcare; b) overcrowding and unsanitary living conditions in shelters/hostels, and c) limited access to physical materials to protect against the virus (e.g., hand sanitizer, and personal protective equipment) (60,72,73). As early as March 2020, the National Alliance to End Homelessness released a document citing both medical concerns and shelter capacity as threats to PEH as the virus began to spread (74). Among other recommendations, they called for mitigation of outbreaks among shelter populations by extending Medicaid to homeless adults and expanding shelter capacities and operating hours (74)– a trend seen across many other documents in this review (71,75–77). 
Nonetheless, a pattern of higher positivity rates within shelters compared to the general population during the same time periods were observed in the available data (10,26,78). One rapid review reported that the prevalence of COVID-19 was between 2 to 18 times higher in congregate settings including shelters compared to the general population (70). Similarly, a study of prevalence among frontline staff at homeless shelters in Hamilton, Ontario, revealed they were being infected at higher rates than the general population (28). 
Theme #4: Limited Application of IPAC
	A significant theme that we identified related to IPAC was that across many of these documents, and in particular the grey literature, there was an assumption that shelters/hostels would not be able to adhere to the recommended IPAC measures. Some organizational and government documents implied and at times explicitly stated that shelters/hostels would not be able to follow guidelines for specific IPAC measures (40,57,71,79). Conflicting and downgraded measures to deal with the unique circumstances of shelters/hostels have been consistently observed across the literature in this review. Recommendations, such as creating three-foot spacing between beds where six-foot spacing is not possible, were seen in a document from the Los Angeles Department of Public Health (80). Conflicting recommendations were observed in these documents as some documents advise grouping all symptomatic individuals is not optimal (71) whereas others recommended shelters/hostels do this very thing (81,82). IPAC measures have been presented as crucial tools to stop the spread of COVID-19, and shelters/hostels have undoubtedly observed the consequences of having a lack of resources to effectively use these tools. 
Theme #5: Promising Practices or Empty Promises?
	IPAC measures are part of reopening plans for countries, cities, and organizations worldwide. However, as outbreaks of COVID-19 have continued many have wondered about the effectiveness of these measures in stopping the spread of the virus. The question of effectiveness was also a key theme observed in this review. The short answer is that there is not enough evidence to unequivocally determine the individual or collective utility of IPAC measures in preventing COVID-19 transmission in shelter/hostel settings. However, preliminary research suggests that using individual IPAC measures, such as screening, is not enough to prevent COVID-19 from spreading in shelters/hostels. Rather, utilizing a combination of IPAC measures may best equip these facilities to control the spread of COVID-19 (11,16,68). 
Three documents(13,16,83) modelled outbreaks of COVID-19 in homeless shelters in the presence of different IPAC measures and different incidence rates in the broader community. Chapman et al. reported that a combination of daily symptom screening, twice-weekly testing, universal masking, and removal of high-risk individuals had the best chance of preventing an outbreak (16). However, given that all IPAC measures have limitations, this combination prevented only a small number of outbreaks even in the lowest risk transmission settings (16). Baggett et al. (83) reported that a combined effort of daily symptom screening with testing of symptomatic individuals, including bi-weekly universal PCR testing and alternative care sites for mild/moderate cases of COVID-19, substantially reduced infections. While these documents demonstrated some success for a combination of IPAC measures, they also concluded that outbreaks of COVID-19 are still highly probable in these settings and that IPAC measures would do little to prevent outbreaks in cities with high community incidence (16). Ultimately, closing dormitory-style shelters in England during the first wave prevented mass spreading in these units, but mass closures of homeless shelters/hostels is impractical as it would remove much-needed housing resources from PEH (13,16).  
Table 1: Summary of key data extracted from documents
	Author(s)
	Date 
	Participants
	Country
	COVID-19 Test Positivity
	IPAC Measure(s)

	Aranda-Díaz et al (69)
	2021
	Shelter Residents and Staff
	United States
	Residents
10/393=2.5%
	Staff
4/232 =1.7%
	Testing
Isolation & Quarantine

	Arroyo 
(33)

	2020
	N/A
	United States
	N/A
	Screening & Surveillance
Testing 
Hand & Respiratory Etiquette
Physical Distancing
Isolation & Quarantine
PPE

	Baggett et al (25)
	2020
	Shelter Residents
	United States
	Residents
147/408=36%
	N/A
	N/A

	Baggett et al (11)
	2020
	Shelter Residents
	United States
	Residents
147/408=36%

	N/A
	N/A

	Baggett et al (59)
	2020
	Shelter Residents
	United States
	Residents & Marginally Housed
429/1297=33.1%
	Screening & Surveillance
Testing
Cleaning & Waste Management
Physical Distancing
PPE
Other

	Baggett et al (83)
	2020
	N/A
	United States
	N/A
	Screening & Surveillance
Testing
Physical Distancing
Other

	Baltimore City Health Department (84)

	2020
	N/A
	United States
	N/A
	Screening & Surveillance
Testing

	Baral et al (75)
	2020
	N/A
	United States
	N/A
	Screening & Surveillance
Testing 
Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
Food Safety
PPE
Other 

	Barocas et al (85)
	2021
	N/A
	United States
	N/A
	Screening & Surveillance 
PPE

	Bond (48)
	2020
	N/A
	United States
	N/A
	Screening & Surveillance 
Testing
Isolation & Quarantine 

	California Business Consumer Services and Housing Agency (34)
	2020
	N/A
	United States
	N/A
	Screening & Surveillance 
Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
Food Safety
PPE

	CNH3 (79)
	2020
	N/A
	Canada
	N/A
	Isolation & Quarantine 
PPE

	Center on Budget and Policy Priorities et al (77)
	2020
	N/A
	United States
	N/A
	Screening & Surveillance
Testing 
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
Food Safety
PPE
Other

	CDC (17)
	2020
	N/A
	United States
	N/A
	Screening & Surveillance
Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
PPE

	CDC (35)
	2020
	N/A
	United States
	N/A
	Screening & Surveillance
Testing 
Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
Food Safety
PPE
Other

	CDC (49)
	2021
	N/A
	United States
	N/A
	Screening & Surveillance
Testing 
Isolation & Quarantine

	Chapman et al (16)
	2021
	Shelter Residents and Staff
	United States 
	N/A
	Screening & Surveillance
Testing 
Isolation & Quarantine
PPE

	Chicago Homelessness and Health Response Group For Equity (71)
	2020
	Shelter Residents
	United States
	Residents
558/2146 = 26%
	N/A
	Screening & Surveillance
Testing 
Hand & Respiratory Etiquette
Physical Distancing
Isolation & Quarantine
Food Safety
PPE


	Department of Homeless Services (37)
	2020
	N/A
	United States
	N/A
	Screening & Surveillance
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
Food Safety
Other

	Department of Homeless Services (36)
	2020
	N/A
	United States
	N/A
	Physical Distancing 
Food Safety
Other

	Department of Homeless Services (86)
	2020
	N/A
	United States
	N/A
	Screening & Surveillance
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
PPE
Other

	Department of Public Health (80)
	2021
	N/A
	United States
	N/A
	Screening & Surveillance 
Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
Food Safety
PPE
Other

	Falvo (76)
	2020
	N/A
	Canada
	N/A
	Screening & Surveillance 
Physical Distancing
Isolation & Quarantine
PPE
Other

	Gewirtz O'Brien et al (87)
	2021
	N/A
	International
	N/A
	Testing 
Physical Distancing
Isolation & Quarantine
PPE
Other

	Ghinai et al (64)
	2020
	Shelter Residents and Staff
	United States
	N/A
	Screening & Surveillance
Testing 
Physical Distancing
Other

	Government of New Brunswick (51)
	2020
	N/A
	Canada
	N/A
	Screening & Surveillance
Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
Food Safety
PPE

	Government of New Brunswick (72)
	2021
	N/A
	Canada
	N/A
	Screening & Surveillance 
Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
Food Safety
PPE
Other

	Government of Northwest Territories (39)
	2020
	N/A
	Canada
	N/A
	Screening & Surveillance
Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
Food Safety
PPE

	Government of Yukon (40)
	2020
	N/A
	Canada
	N/A
	Screening & Surveillance
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine

	Imbert et al (7)
	2020
	Shelter Residents and Staff
	United States
	Residents
101/150=67%

	Staff
10/60 = 17%
	N/A

	Jameson (32)
	2021
	Shelter Residents and Staff
	United States
	Residents and Staff Combined Prevalence
Testing Window A: 69/251 = 27.4%
Testing Window B: 20/61 = 32.7%
Testing Window C: 2/188 = 1.1%
Testing Window D: 1/167 =0.6%
	Screening & Surveillance
Testing 
Cleaning & Waste Management 
Isolation & Quarantine

	Karb et al (88)
	2020
	Shelter Residents
	United States
	Residents
35/399 = 11.7%
	Staff 
N/A
	Screening & Surveillance
Physical Distancing
Food Safety
PPE
Other

	Kelly et al (50)

	2020
	N/A
	United States
	 N/A
	Screening & Surveillance
Physical Distancing
Isolation & Quarantine
PPE

	Kiran et al (10)
	2021
	Shelter Residents
	Canada
	Residents
69/504 = 13.7%
and 11/496 = 2.2%
	Staff
N/A
	N/A

	Kiran et al (61)
	2020
	Shelter Residents 
	Canada
	Residents
 69/504 = 13.7%
and 11/496 = 2.2%
	Staff
N/A
	N/A

	Lewer et al (13)
	2020
	Shelter Residents
	United Kingdom
	Incidence is reported.
Scenario A: 1888/46565 = 4.1%, Scenario B: 22933/46565 = 49.3%, Scenario C: 1025/46565 = 6.3%, Scenario D: 12151/46565 = 30.1%. Scenario E: 
8497/46565 = 22.4%. Scenario F: 1754/46565 = 7.8%. Scenario G:
13320/46565 = 32.7%, Scenario H:
9946/46565 = 25.4%
	Testing 
Hand & Respiratory Etiquette
Physical Distancing
Isolation & Quarantine


	Lindner et al (24)
	2020
	Shelter Residents
	Germany
	Residents
0/118 = 0%

	Staff
N/A
	Testing

	London Coronavirus Response Cell (41)
	2020
	N/A
	United Kingdom
	N/A
	Screening & Surveillance
Testing 
Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
Food Safety
PPE
Other

	Loubière et al (9)
	2021
	Shelter Residents
	France
	Residents
65/1156=5.6%
	Staff
N/A
	N/A

	Ly et al (15)
	2021
	Shelter Residents
	France
	Residents
26/308=8.4%
	Staff
N/A
	N/A

	Ly et al (63)
	2021
	Shelter Residents and Staff
	France
	Residents: 
37/441=9.0%
	Staff
N/A
	N/A

	Mercy Care (58)
	2020 
	N/A
	United States
	N/A
	Testing 
Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
PPE

	Ministry of Health (42)
	2020
	N/A
	Canada
	N/A
	Screening & Surveillance
Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
Food Safety
PPE

	Mohsenpour et al (18)



	2021
	Shelter Residents and Staff
	International
	N/A
	N/A

	Monroe County Shelter Bed Task Group (43)
	2020
	N/A
	United States
	N/A
	Screening & Surveillance 
Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
Food Safety
PPE

	Mosites et al (14)
	2020
	Shelter Residents and Staff
	United States
	Residents 
Seattle (Shelters 1-3) = 31/79 (17%)
Boston =
147/408 (36%)
San Francisco = 95/143 (66%)
Atlanta = 10/249 (4%)
	Staff
Seattle (Shelters 1-3) = 6/35 (17%) 
Seattle Shelters 4-15) = 1/106 (1%)
Boston = 15/50 (30%)
San Francisco = 10/63 (16%)
Atlanta 1/59 (2%)
	N/A

	Mosquera-Bruno (54)
	2020
	N/A
	United States
	N/A
	Physical Distancing
Food Safety
PPE
Other

	Murray (44)
	2021
	N/A
	Canada
	N/A
	Screening & Surveillance
Testing 
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
Food Safety
PPE
Other


	National Alliance to End Homelessness (74)
	2020
	N/A
	United States
	N/A
	Screening & Surveillance
Isolation & Quarantine
Other

	National Collaborating Centre for Methods and Tools (70)
	2020
	Shelter Residents
	International
	Residents
Samuels - 35/299=11.7%
Baggett -147/408=36.0%)
Bodkin - 1/ 104=1.0%
Tobolowsky - 31/195=18.9% 
	Staff

Bodkin - 7/141=5.0%

Tobolowsky - 6/38=15.8%
	Screening & Surveillance
Testing 
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
PPE

	National Health Care for the Homeless Council (45)
	2020
	N/A
	United States
	N/A
	Screening & Surveillance
Physical Distancing
Isolation & Quarantine
Food Safety

	North Carolina Department of Health and Human Services (57)
	2020
	N/A
	United States
	N/A
	Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
Food Safety
PPE
Other

	NYC Department of Health and Mental Hygiene (46)
	2020
	N/A
	United States
	N/A
	Screening & Surveillance
Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
Food Safety

	O’Shea et al (28)
	2021
	Shelter Residents and Staff
	Canada
	Residents
1/104=1.0%
	Staff
7/141=5.0%
	Screening & Surveillance
Testing 
Physical Distancing
Isolation & Quarantine

	Office of Temporary and Disability Assistance (47)
	2020
	N/A
	United States
	N/A
	Screening & Surveillance
Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
Food Safety
PPE
Other


	Public Health Agency of Canada (82)
	20202
	N/A
	Canada
	N/A
	Screening & Surveillance
Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
PPE
Other


	Public Health England (81)
	2021
	N/A
	United Kingdom
	N/A
	Screening & Surveillance
Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
PPE
Other

	Public Health Ontario (73)
	2021
	N/A
	Canada
	N/A
	Screening & Surveillance
Hand & Respiratory Etiquette
Physical Distancing
Isolation & Quarantine
Food Safety
Other

	Ralli et al (89)
	2021
	N/A
	International
	N/A
	Screening & Surveillance
Testing
Hand & Respiratory Etiquette
Physical Distancing
PPE
Other

	Ralli et al (68)
	2021
	Shelter Residents and Staff
	Italy
	Not specified = 2.0%
	Screening & Surveillance
Testing 
Hand & Respiratory Etiquette
PPE

	Ralli et al (12)
	2021
	Shelter Residents and Staff
	Italy
	Residents and Staff Combined
12/298 = 4%
	N/A

	Rao et al (30)
	2021
	Staff
	United States
	Residents 
N/A
	Staff
16/106 =15.09%
	Testing
Hand & Respiratory Etiquette
Cleaning & Waste Management
Physical Distancing
PPE

	Redditt et al (62)
	2020
	Shelter Residents
	Canada
	Residents
25/60 = 41.7%
	Staff 
N/A
	Screening & Surveillance
Testing 
Isolation & Quarantine

	Roederer et al (26)
	2021
	Shelter Residents
	France
	Residents
426/818 = 52%
	Staff
N/A
	N/A

	Rogers et al (27)
	2021
	Shelter Residents and Staff
	United States
	Residents 
25/1275 = 1.96%

	Staff
4/159 = 2.51%
	N/A

	Roland et al (65)
	2021
	Shelter Residents
	Belgium
	Residents
91/1994 = 4.6%
	Staff
N/A
	N/A

	Samuels et al (66)
	2020
	Shelter Residents
	United States
	Residents
35/299 = 11.7%
	Staff
N/A
	Screening & Surveillance
Testing 
Physical Distancing
Food Safety
PPE
Other

	Self et al (31)
	2021
	Shelter Residents and Staff
	United States
	Residents and Staff Combined

Median prevalence by facility was 2.9% (range = 0%–71.4%). 
	Screening & Surveillance
Physical Distancing
Other

	Tobolowsky et al (29)
	2020
	Shelter Residents and Staff
	United States
	Residents
35/195=18%

	Staff
8/38=21%
	Testing 
Hand & Respiratory Etiquette
Physical Distancing
PPE

	Udechukwu et al (56)
	2021
	N/A
	International
	N/A
	Testing 
Hand & Respiratory Etiquette

	Vancouver Coastal Health (53)
	2020
	N/A
	Canada
	N/A
	Screening & Surveillance
Hand & Respiratory Etiquette
Cleaning & Waste Management 
Physical Distancing
Isolation & Quarantine
Food Safety
PPE
Other

	Wang et al (78)
	2020
	Shelter Residents
	Canada
	Residents
372/10588 (3.5%)

	Staff
N/A
	N/A

	Wang et al (90)
	2020
	N/A
	International
	N/A
	Testing
Physical Distancing

	Yoon et al (60)
	2020
	Shelter Residents
	United States
	Residents
36.1684 = 2.1%
	Staff
N/A
	Screening & Surveillance
Testing 
Physical Distancing

	



Discussion
In this scoping review, we bring new insights about the impacts of COVID-19 on PESH and staff in homeless shelters/hostels as our review recorded outbreaks of COVID-19 in shelters/hostels across seven high-income countries over the first 16 months of the pandemic. Through this review, we identified subpopulations that were overrepresented among the cohorts of shelter residents testing positive for COVID-19, specifically adults aged 40 and older, males, and people of colour. This review also revealed gaps in the pandemic/emergency response protocols and capacities of homeless shelter systems. While homeless shelter systems in each country operate differently, the shortcomings in pandemic/emergency response capacities appear to be universal in all high-income countries, unlike recommended IPAC measures for COVID-19 which are inconsistently recommended and/or utilized. 
Across much of the literature in this review, there was an assumption that shelters could not adhere to IPAC measures that were recommended for their settings. Statements in the documents often explicitly instructed homeless shelter/hostel operators to plan according to their inability to accurately follow IPAC guidelines. When shelter systems are not supported to provide safe and sanitary living conditions, the health of PEH who seek refuge in these places will continue to suffer during this pandemic as well as outbreaks of other airborne infectious diseases. This review illustrated the significance of intersectionality when, “…multiple axes of inequalities enter in relation,” (91) with age, gender, and race all contributing to the risk of contracting COVID-19 in homeless shelters and hostels. Thus, certain groups of PEH may be differentially impacted as they experience the pandemic and inadequacies in shelter systems. It is therefore imperative that shelter systems in all high-income countries receive the resources— namely financial— to support permanent and sustainable changes to their facilities and improve the working and living conditions for shelter residents and staff. 
Based on the evidence from this review, we recommend that these changes can include physical upgrades to these facilities such as: 1) the expansion of physical shelter spaces to ensure suitable distancing for sleeping spaces and isolation/quarantine spaces for ill residents, and 2) upgrades to heating, ventilation, and air conditioning (HVAC) systems. These ideas are not new; rather this review supports what others have called for even before the onset of the pandemic. Moffa et al. (92) recommended similar shelter transformations in the United States in 2019 and the pandemic demonstrated the consequences of delaying such transformations. Similarly, regional emergency response plans tailored to homeless shelters/hostels must also be developed in partnership with federal and provincial/state governments to ensure that facilities are allocated appropriate resources during disease outbreaks to prevent mass transmission among residents and staff. These emergency response plans can capture temporary alterations to shelters/hostels during disease outbreaks that have been tested during the COVID-19 pandemic. These reversible adaptations include the implementation of rapid testing, screening, and surveillance teams, converting designated areas to isolation/quarantine spaces, and accessing stockpiles of PPE which have been effective in preventing transmission in some shelters (28). 
Nevertheless, it is important to note the shortcomings of IPAC measures. Early IPAC measures that were applied to congregate living, such as shelters, were originally developed for health care settings; accordingly, such measures are not directly applicable (79). As Kiran et al. (10) explain, establishing IPAC measures may be difficult because there is still no clear strategy for detecting COVID-19 among homeless populations. One of the typical IPAC measures employed has been routine contract tracing and quarantining. However, the transient nature of PEH does not allow for the same routine contact tracing and quarantining procedures as in the general population (32). Instead, some documents here have recommended a need to test more widely and ensure isolation of positive cases within homeless shelters (9,32,60). Furthermore, IPAC measures that recommend symptom screening in congregate settings were found to be ineffective, and instead, regular testing of asymptomatic individuals is recommended (10,12,61,63,66). Finally, wide-scale testing has been recommended in some IPAC literature, yet it can be hard to administer due to lack of staffing and laboratory resources (24), and indeed, might actually increase risk of staff contacting COVID-19 (30).
Shelters lack the space for proper social distancing guidelines that IPAC recommends, and instead, they should enhance non-congregated settings (9,16,18,26,62,66,78,88). Certainly, we are calling on social science researchers to implement, study, and review innovative and existing IPAC measures to establish their feasibility and utility towards the development of a clear strategy for IPAC within shelter settings. In the meantime, we side with Linder et al. (24) in that flexibility with IPAC measures needs to be considered in shelter care settings to account for their unique differences compared to typical healthcare settings.
	This scoping review, along with recent research released by Levesque et al. (93), demonstrated that COVID-19 outbreaks in homeless shelters places an additional burden on frontline workers in this sectors – a workforce that is already burnt out and stretched to its limits. One study included in this review (30) reported similar findings to Levesque et al. (93), indicating that staff in the homeless sector are at an increased risk for COVID-19 due in part to the lack of adequate IPAC training and resources available to them. We identified very few documents that focused exclusively on the impacts of COVID-19 amongst frontline workers in the homeless sector, whereas a significant body of research has been produced about COVID-19 among frontline healthcare workers. This scoping review thus exposes a major gap in the existing literature and signifies a need for future research to investigate the cost and effectiveness of different strategies to protect this population of workers during the present pandemic and future disease outbreaks. 
While we call for changes to the homeless shelter system to protect PESH and frontline workers in this sector, the evidence in this scoping review affirms that the best response is preventative. To minimize the risk of infection within homeless shelters we must eliminate their entry into the shelter system by turning toward homelessness prevention to solve the crisis of homelessness (94). Governments worldwide instructed their citizens to ‘shelter in place’ (95) while ignoring the barriers preventing PEH from following such guidance. Thus, federal, provincial/state and regional governments need to commit to implementing two key components of homelessness prevention in the short term: 1) the building of additional affordable housing units to address the shortage of housing experienced worldwide, and 2) the removal of barriers to access existing housing for those at risk of or currently experiencing, homelessness (94,96). 
Limitations
This scoping review relies on a specific timeframe and a subjective search criterion, and as such presents limitations of inclusion. The researchers of this review used their own logic and internal team discussion regarding key search terms and did not consult outside experts for the creation of the search terms. Therefore, some key search terms could have been overlooked, which could have produced additional sources of literature. Furthermore, database searches were not exhaustive, and the inclusion of additional database resources would have the potential to produce additional relevant literature. This review is based on very specific temporal parameters, including our publication date range for article inclusion (between March 2020 and July 2021), and the period during which the database search and literature collection was conducted. The expansion of these time parameters would likely produce additional relevant literature. Additionally, literature was restricted to publications in English and higher-income countries, which could be missing additional sources of useful information. Furthermore, this review did not consider shelters set up specifically for youth or members of LGBTQ2S+ communities, in turn excluding a large demographic of the homeless population. Similarly, women may not be represented in the populations of mainstream shelters, therefore we are limited in the conclusions we can draw about the nature of the relationship between COVID-19 vulnerability, gender, and homelessness (67). Finally, we were unable to compare patterns in prevalence or IPAC data during specific waves of COVID-19 outbreaks because the onset of each wave of outbreaks varied significantly by geography. It is important then to consider the findings of this scoping review in relation to the adopted temporal, database, and search criteria. As the pandemic continues to progress, newer studies may shift, support, or negate the findings of this review. We invite researchers to replicate or advance the findings presented in this review and leave our findings open to expansion and discussion.
Conclusion
This scoping review provides evidence that people accessing homeless shelters/hostels and the staff within these facilities are at greater risk of contracting COVID-19 compared to the general population. Asymptomatic spread, existing health, and social vulnerabilities among PEH, capacity issues within the shelter system itself, and limited uptake of recommended IPAC measures are all factors contributing to the high rates of COVID-19 recorded in homeless shelters/hostels in high-income countries.  

	We suggest urgent transformations to shelter systems worldwide and call on researchers to fill the gaps identified in this review as they relate to the feasibility and utility of IPAC strategies tailored to shelter settings. We also reiterate Dej’s (97) argument for moving past reactive crisis-based responses to homelessness and toward homelessness prevention to ultimately prevent entry into the homeless shelter system and reduce the risk of exposure to COVID-19 and other airborne illnesses. 
Ultimately, we are at a crossroads where over five million people worldwide have died from COVID-19 and there are dozens of empirical studies, peer-reviewed commentaries, organizational documents, and policy papers providing governments and other decision-makers with the evidence to make sound decisions to prevent more PEH and staff at shelters/hostels from becoming one of those five million. World leaders can either make choices that demonstrate all members of society deserve equitable protection during a global crisis, or they can show that society’s most vulnerable are easily forgotten in times of crisis. 
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