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Background: Migrant populations in high-income countries have faced myriad health and social in-
equities during the COVID-19 pandemic. Migrants often work in frontline essential services that expose
them to COVID-19. Migrant workers in meat processing plants have endured large COVID-19 outbreaks
across multiple countries.
Objectives: We examine current scientific evidence around COVID-19 transmission, outcomes, and pre-
vention for migrant workers and highlight meat processing plants as an example.
Sources: We performed a series of PubMed searches between January 1, 2020 and January 12, 2022.
Content: Migrant workers in high-income countries often work in occupations at high risk for COVID-19
transmission, contract COVID-19 at higher rates, and experience worse outcomes than native-born
counterparts. For example, meat processing plants represent almost ideal environments for rapid and
large-scale SARS-CoV-2 viral transmission; often, large migrant workforces confined to small workspaces
perform physically demanding work in noisy environments that require shouting to communicate,
increasing workers' respiratory rates and the quantity of aerosolized droplets expelled and thus
increasing viral transmission risk. Although enhanced vaccination outreach programs remain an
important equity approach for migrant worker safety, they alone are insufficient. The emergence and
rapid spread of multiple increasingly transmissible SARS-CoV-2 variants of concern with variable vaccine
escape properties, including Omicron in November 2021, highlight the importance of improved infection
prevention and control strategies to protect migrant workers. Across countries, strategies such as
improving ventilation and mask quality in many high-risk occupational settings are already required by
employment law. Universal mandatory vaccination program should also be considered.
Implications: COVID-19 transmission prevention for migrant workers requires an aggressive multicom-
ponent plan that includes (a) improved on-site ventilation and infection prevention and control stra-
tegies; (b) improved social supports such as paid sick leave; (c) mobile vaccination clinics and
community engagement to overcome vaccine hesitancy and barriers; and (d) consideration of universal
mandatory vaccination programs. Gabriel E. Fabreau, Clin Microbiol Infect 2022;28:773
© 2022 The Author(s). Published by Elsevier Ltd on behalf of European Society of Clinical Microbiology

and Infectious Diseases. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Background

Migrants in high-income countriesdincluding refugees, asylum
seekers, undocumented migrants, transient migrant workers, and
other newcomersdhave faced myriad health and social inequities
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during the COVID-19 pandemic [1e6]. Frontline migrant and ra-
cialized workers have experienced high COVID-19 infection, hos-
pitalization, and death rates and impaired access to COVID-19
testing and health services [7] while filling critical roles that keep
essential services operational [8,9].(see Fig. 1)

Across high-income countries, current public health guidelines
emphasize prioritizing vaccination against COVID-19; however,
given the complex social vulnerabilities migrant workers face,
voluntary vaccination programs alone are insufficient. Like other
frontline workers, migrant workers face high exposure risks and
many access barriers for COVID-19 testing, healthcare, social, and
settlement supports [4,7,8,10,11]. Meat processing plants in Europe
and North America in particular represent an essential food service
[12,13], yet are gruelling, low-paid occupational environments that
attract mostly migrant workers [10,11] and have suffered large
recurrent COVID-19 outbreaks throughout the pandemic [14,15].
Across North America and Europe, migrants make up 52%e70% of
the workforce in meat processing plants [11,16,17].

Globally, various industries and workplaces that rely on migrant
workers such as agriculture, manufacturing, and long-term care
facilities have experienced large COVID-19 outbreaks due to both
physical and social factors [11,18e20]. Meat processing plants in
particular have endured multiple large COVID-19 outbreaks across
several countries, including the United States, Germany, the United
Kingdom, Spain, Italy, Canada, and Australia [1,2,12e14,21,22]. In
July 2020 in the United States, an estimated 8% and 4% of all COVID-
19 infections and deaths, respectively, were associated with meat
processing facilities [13]. In Canada, the large meat processing fa-
cility COVID-19 outbreak in High River, Alberta, in May 2020 that
affected nearly 1000workers is among the country's largest COVID-
19 outbreaks [2]. These outbreaks have continued throughout 2021
[23], with mounting scientific evidence highlighting these facilities
as uniquely conducive environments for SARS-CoV-2 transmission
[1,3,10,12,15,23].

Since early 2021, SARS-CoV-2 variants of concern (VOCs) with
increased transmissibility and virulence have emerged and spread
through racialized and migrant worker communities and work-
places [24e31]. In November 2021, the far more transmissible
Omicron VOC with further immune and vaccine escape properties
was identified and has since rapidly spread globally [30,31]. The
efficacy and duration of vaccination-derived or infection-related
immunity against Omicron is yet unclear but appears lower than
in previous VOCs [30,31]. Therefore, despite aggressive vaccination
campaigns in North America and Europe [32], the emergence of
VOCs risks future outbreaks and poor health outcomes among
migrant workers, as well as broader outward community trans-
mission. As such, we must develop evidence-based strategies to
mitigate the high potential human and economic costs associated
with COVID-19 outbreaks among migrant workers [33,34].

Objectives

This narrative review examines the evidence around COVID-19
transmission, health outcomes, vaccinations, and other preventa-
tive approaches for migrant workers in high-income countries and
explores meat processing plants as a specific example.

Migrant workers work in high-risk environments for COVID-19
transmissiondthe example of meat processing plants

International research and direct experience have shown that
large occupational facilities that employ migrant workers, such as
meat processing plants, represent environments that are highly
conducive to rapid and large-scale viral spread [1,13,33]. Globally,
meat processing plants have endured multiple large COVID-19
outbreaks across North America, Europe, and Australia
[2,12e14,21,22]. Since these outbreaks were first reported among
meat processing facilities early in the pandemic in March through
June 2020, scientists have learned much about the virus' trans-
mission, viral dynamics, symptomatology, and effective non-
pharmacologic infection prevention and control (IP&C) strategies
[14,35e37]. Physical factors such as poor ventilation and loud en-
vironments, combined with large indoor workforces in close
proximity that perform physically laborious fast-paced tasks, in-
crease the risk of viral transmission [12,14,34,38]. Other physical
factors such as cooled workspaces, medium-humidity recirculated
air, and aerosolizing processes promote viral stability, viability, and
spread of expelled viral particles [1,21,36]. These physical features
combined with often large migrant workforces confined to small
spaces for prolonged periods of time all likely contribute to
increased viral transmission risk [14,36].

In meat processing plants, the work itself is physically
demanding, and environments are often loud, requiring shouting to
communicate. Combined, this increases both workers' respiratory
rate and droplets expelled when communicating and thus likely
further increases the viral transmission risk via increasing the
quantity of SARS-CoV-2 virus expelled and aerosolized among
infected workers [21,36]. Finally, although a recent study by Her-
stein et al. [14] showed that implementation of IP&C strategies such
as using simple masks, two meter physical distancing, and instal-
lation of physical barriers between workers reduced SARS-CoV-2
transmission among meat processing plants in Nebraska, many of
these measures were based on a now disproven droplet-based
SARS-CoV-2 transmission paradigm [14]. The scientific commu-
nity recently reached consensus on aerosolized SARS-CoV-2
transmission given the accumulated empirical evidence to sup-
port it over droplet or fomite (surface)-based transmission [35].
These data call into question the effectiveness of previously rec-
ommended mitigation strategies employed at many facilities, such
as plexiglass barriers and surface cleaning. Indeed, the increased
transmissibility of SARS-CoV-2 variants suggests that previously
implemented IP&C measures in large occupational settings such as
meat processing facilities must be reassessed with a new focus on
air quality, improved ventilation, and improved mask type and
quality used by workers [21,36].

Migrant workers are disproportionately affected and at higher risk
for COVID-19 infection

Migrant workers in high-income countries across multiple in-
dustries face a much higher risk of contracting and suffering poor
outcomes from COVID-19 than native born workers [34,38].
Disproportionately high COVID-19 infection, hospitalization, and
death rates have been reported among racialized communities and
migrant workforces in industries such as manufacturing, agricul-
ture, distribution centres, and health care [8,9]. For example, the
meat processing plant workforce in North America and Europe is
composed largely of racialized immigrants, refugees, and tempo-
rary foreign workers (collectively known as migrants). In the
United States, for example, 80.8% of frontline meat plant workers
are visible non-White minorities (44.4% and 25.2% are Hispanic
and Black, respectively), 51.5% are immigrants, and 45.1% live in
low-income households (200% below the federal poverty line) [17].
In Canada, 13% and 67% of the meat processing industry's work-
force are temporary foreign workers and immigrants respectively
[16,39,40].

Migrant workers in high-income countries come from various
ethnocultural communities in different phases of reset-
tlementdfrom recently resettled refugees to first-generation citi-
zens of resettlement countries [22]. They face language barriers, low



G.E. Fabreau et al. / Clinical Microbiology and Infection 28 (2022) 773e778 775
health literacy, socioeconomic precarity, and fear of losing
employment, whichmay reduce their ability to receive, understand,
and act on COVID-19erelated information aimed at reducing
transmission, receiving health care, or protecting health. Further-
more, negative experiences due to racismor discrimination increase
institutional mistrustdincluding the health system, government,
employers, and unions [41e44]. For example, due to the notoriety
associated with various large COVID-19 outbreaks in meat pro-
cessing facilities, migrant workers reported experiencing discrimi-
nation and being stigmatized as sources of community COVID-19
transmission [45]. Social factors such as overcrowded housing,
transportation barriers, and poverty can also increase COVID-19
transmission risk [46]. Living in overcrowded housing or cohabita-
tion in congregate housing with other migrant workers and trans-
portation barriers that necessitate public transportation use or
carpooling can increase viral exposure and make self-isolation and
quarantine impossible.

Other socioeconomic factors such as low-paying work, lack of
paid sick leave, and precarious immigration status linked to
employment disincentivize migrant workers who develop COVID-
19 symptoms to follow public health measures, isolate, or seek
COVID-19 testing and instead incentivize working despite the
knowledge that they may infect co-workers. Similarly, migrant
workers are disincentivized from reporting COVID-19 exposures
outside of work or participating in asymptomatic testing programs
because many fear retribution for missing work or income loss due
to lack of isolation pay [46,47]. Finally, migrant workers have re-
ported presenteeism, a phenomenon that occurs when workers
continue to work despite being ill, incentivized by monetary bo-
nuses for not missing work due to illness or isolation [46e48].

Migrant workers may havemisperceptions about COVID-19 and
receive inaccurate health information from informal networks,
especially if public health or occupational health and safety ma-
terials are not culturally tailored to or translated into primary
languages [42,44,49,50]. Culturally tailored health information
may include information delivered by trusted community leaders
or that considers culture- and religion-specific concerns (i.e.
Ramadan or Lent) [50]. Lack of translated culturally tailored health
information from reputable sources combined with misinforma-
tion exposure through social networks and social media may
further erode trust in health systems, employers, or public in-
stitutions. Mistrust can then lead to poor compliance with public
health and occupational health guidance such as proper workplace
personal protective equipment use and further increase infection
risk [50,51].

Combined, environmental workplace factors, physically
demanding work, language and health literacy barriers, socioeco-
nomic precarity, overcrowded housing, transportation barriers,
financial incentives, institutional mistrust, and misinformation
exposure likely interact in complex ways to disproportionately in-
crease COVID-19 transmission among migrant workers and their
communities [15].

Migrant workers in frontline essential services suffer worse COVID-
19erelated clinical outcomes and higher mortality

In many high-income countries, agriculture is among the largest
economic sectors and is considered essential infrastructure in a
public health emergency [47e49]. Both Canadian and US govern-
ments have declared food production facilities essential infra-
structure during the COVID-19 pandemic, recommending their
protection and prioritizing their maintained function. For migrant
workers, working in critical industries the COVID-19 pandemic has
proven deadly and has exacerbated existing health inequities be-
tween them and the general population [52e55]. A recently
published systematic review by Hayward et al. summarizes 123
published studies and details the detrimental health impacts of
COVID-19 amongmigrant workers across 15 high-income countries
[8]. The authors highlight migrant populations as facing increased
risk of contracting and being hospitalized due to COVID-19, often
facing rates multiple times higher than their native-born compa-
triotsdespecially among migrants from racialized backgrounds
such as sub-Saharan Africa, Latin America, South Asia, or theMiddle
East [8]. Furthermore, migrants face increased risks of dying from
COVID-19 compared to native-born residents in Sweden, the United
Kingdom, Canada, Denmark, Italy, and France [8]. For example, in
Sweden, Somali, Lebanese, and Syrian migrants faced much higher
risk of death from COVID-19 than Swedish-born residents (age- and
sex-adjusted risk hazard ratios (95% CI): 12.4 (7.9e19.4), 6.2
(3.4e11.2), and 6.1 (4.3e8.8), respectively) [8,56].

To address these disproportionate risks, the Canadian National
Advisory Committee on Immunizations recommended prioritizing
key populations for COVID-19 immunization, including frontline
essential workers at increased COVID-19 exposure risk [57], tem-
porary foreignworkers and newcomers living in congregate settings,
and marginalized and racialized communities disproportionately
affected by COVID-19 [57,58]. Manymigrant workers in high-income
countries meet all these criteria [57]. Protecting migrant workers
through prioritized vaccination and other public health measures
benefits broader society. Specifically, prioritized migrant worker
outreach vaccination programs not only protect workers and their
communities, but also food supply chains and agricultural econo-
mies. However, prioritized vaccinations alone are insufficient.
Controlling the pandemic and protecting vulnerable migrant com-
munities and essential workers demands that we better understand
work-related health inequities and better address the social factors
that drive them.

Recommendations

Improving vaccine access with outreach vaccination programs

Multistakeholder groups with representation from employers,
public health, health system, and migrant-serving social agencies
should coordinate to enhance migrant workers' access to COVID-19
vaccines by providing on-site workplace vaccinations. To overcome
vaccine hesitancy and rebuild trust among migrants working in
frontline essential services, health systems should provide immu-
nizations in a culturally sensitive manner with translation and
cultural brokering services [49,50,59]. On-site workplace vaccina-
tions will address transportation barriers and inability or hesitancy
to miss work to receive a vaccine [41,42,46,47]. Mobile vaccination
units require (a) physical space including tents, chairs, tables,
electricity, and heat; (b) supplies including syringes, vaccines,
alcohol swabs, and emergency response kits; (c) data support and
staff to register employees and track vaccinations within their
appropriate health systems; (d) healthcare personnel including
nurses, physicians, and support staff; and (e) social supports
including workers' unions and immigrant-serving agencies to
provide first-language translation and culturally concordant sup-
ports and health information for migrant workers [50,60].

Voluntary vaccination programs are not enough

Given the physical characteristics of crowded work environ-
ments that increase COVID-19 transmission risk and the social
vulnerabilities migrants face, prioritizing migrants for vaccination
will protect their health, their communities, and the broader
economy. Although COVID-19 vaccines are widely available in high-
income countries, high levels of vaccine hesitancy, low health
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literacy, poor access to healthcare services, experiences of racism
and discrimination, and institutional mistrust hinder vaccination
efforts [61]. As such, universal mandatory workplace vaccinations
programs should be considered at identified high-risk workplaces
and combined with improved culturally tailored social supports
such as sick pay, healthcare access, improved communication, and
employee engagement. However, if not applied universally to all
employees (migrant and nonmigrant alike) or implemented poorly
without appropriate communication and supports, mandatory
vaccination programs may increase mistrust and migrant discrim-
ination and hinder public health efforts. In contrast, universally
applied and appropriately supported mandatory workplace vacci-
nation programs can improve health equity and protect work-
places. Indeed,many countries have appliedmandatory vaccination
programs to high-risk healthcare settings [62] and workplaces such
as meat processing plants in the United States [62].

Improve workplace safety standards and ventilation

The scientific understanding of COVID-19's viral transmission
dynamics and aerosolized spread has advanced rapidly through the
pandemic [12,35,36]. The SARS-CoV-2 Omicron variant's recent
rapid global spread highlights the importance of applying this
knowledge to improve IP&C and ventilation across all high-risk
environments [29e31]. High-risk workplaces such as meat pro-
cessing plants should improve workplace safety standards, provide
higher quality respirator masks, and improve ventilation systems to
address our improved understanding of COVID-19's aerosolized
transmission [38]. The benefits of improving the physical work
environment where migrant workers are found will almost
certainly last beyond COVID-19 and, at a minimum, improve
worker safety irrespective of any future SARS-CoV-2 VOCs [16].

Case Study: prevention approaches for meat plant migrant
workers in Alberta, Canada

An integrated approach to address COVID-19 transmission risk
in largemeat processing plant facilities in Alberta, Canada, included
physical improvements, social supports, healthcare access, and
accessible, culturally tailored vaccination campaigns. New evidence
surrounding SARS-CoV-2 transmission dynamics led to improved
ventilation by increasing air changes per hour and installing high-
efficiency particulate absorbing filters and ultraviolet systems [63].
Second, in addition to universal masking, employees used higher
quality masks and received culturally tailored training materials on
how to appropriately don and doff them [37]. Third, physical
modifications were employed that increased space between
workers to avoid crowding. Fourth, onsite workplace COVID-19
vaccination clinics were held with high employee uptake for first
and second COVID-19 vaccine doses [64]. Fifth, unions advocated to
remove financial incentives to attend work while ill or avoid mass
testing to receive presenteeism-related bonuses [46]. Instead, paid
sick leave and isolation pay was made broadly available and
communicated to employees, to avoid financial penalties for
appropriately following public health and occupational health
measures [47,65]. In combination, these modifications will likely
greatly reduce the risk of future COVID-19 outbreaks or of other
respiratory-borne illnesses among migrant workers in these high-
risk workplaces.

Variants, Omicron, and ongoing uncertainties

Although the scientific community has made great progress in
understanding and preventing large outbreaks among migrant
workers in high-risk workplaces, many uncertainties remain. For
example, the protective effects and duration of natural immunity
among workplaces that have already experienced large outbreaks
among their workers are unknown, as is how natural immunity will
be affected by new or emerging COVID-19 VOCs such as Omicron,
which, at the time of writing, is rapidly spreading globally [29]. The
degree of vaccine hesitancy among migrant workers is also unclear,
as are the best strategies to improve trust among migrant com-
munities. This is of increased importance given that third and even
fourth dose booster vaccination campaigns are underway in many
high-income countries, and emerging data suggest booster doses
likely improve vaccine efficacy against Omicron [29]. Finally, thanks
to the rapid development of multiple effective COVID-19 vaccines, a
growing health equity argument exists for mandatory vaccination
programs. As it is unclear how long their immune protection will
last, and unclear how many employees would be willing to accept
annual (or regular) immunizations, mandatory programs may be
important. Finally, physical environment adaptations that reduce
viral transmission risk in high-risk workplaces, such as increased
space between workers to avoid crowding (as outlined in Fig. 1),
may negatively affect processing rates and production speeds;
however, these economic impacts must be weighed against the
safety, risk, and detrimental economic impact of future outbreaks.
Our collective scientific understanding of COVID-19 has changed
rapidly but so has the virus itself; thus, we urgently need guidelines
for mandatory vaccination programs and improved infection con-
trol measures.

Policy implications

The COVID-19 pandemic has revealed workplaces such as meat
processing plants as high-risk environments for COVID-19 trans-
mission and the migrant workers in high-income countries who
work in them as particularly vulnerable to COVID-19 infection,
severe outcomes, and death. The negative COVID-19erelated eco-
nomic and health consequences of workplace outbreaks can be
mitigated by prioritizing frontline essential migrant workers for
COVID-19 vaccinationdbut this alone is insufficient. Although
population-wide vaccination campaigns are deemed the best op-
portunity to end the pandemic, relying on voluntary vaccination
alone will unlikely suffice to reduce the COVID-19 risk among
migrant workers.

Instead, preventing future COVID-19 outbreaks among migrant
workers in high-risk workplaces requires an aggressive multi-
component plan including (a) on-site IP&C strategies and
improved ventilation prepared by experts in occupational hygiene
(i.e. where the hierarchy of controls is respected) [66]; (b)
improved social supports such as paid sick leave; (c) migrant
worker community engagement programs to build trust in public
health interventions, vaccines, health institutions, and employers;
and (d) consideration of universally applied mandatory vaccina-
tion mandates in high-risk workplaces, as some companies have
now adopted [62].

Several of these changes can be implemented in law, as
observed in Ontario, Canada's largest province. Human rights law
allows for mandatory workplace vaccination, provided that ac-
commodation is offered for legitimate, demonstrable medical or
religious reasons [67]. Likewise, paid sick leave can be incorporated
into employment standards law [68]. Moreover, where work con-
ditions in the food industry are unsafe, the courts have backed
public health officials issuing remedial orders, precautionarily so as
to prevent large outbreaks occurring [69]. Given that large out-
breaks occurred across worksites such as meat processing facilities,
without these legal measures swiftly being brought to bear, sug-
gests that public health officials and governments failed to act
wisely and thus contributed to excess disease and mortality.
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Conclusion

Migrant workers have suffered disproportionately increased
rates of infection, hospitalization, and death compared to the gen-
eral population in many high-income countries [8]. Large agricul-
tural workplaces such as meat processing facilities, together with
their migrant workforces, are essential services but high-risk envi-
ronments for COVID-19 transmission. Many large-scale outbreaks
have occurred across multiple jurisdictions, highlighting the im-
pacts on broader community transmission and community health.
Although many in public health are hopeful that broad vaccination
uptake will help end the pandemic, reaching that outcome likely
requires mandatory COVID-19 vaccination. Furthermore, the emer-
gence of SARs-CoV-2 VOCs with significant immune and vaccine
escape properties further calls into question the reliance on vacci-
nations alone. Building future resilience necessitates a broader
public health approach that addresses the social determinants of
health among migrant workers and other socially vulnerable pop-
ulations and using other public health measures, improving facility-
level ventilation and engineering improvements, and employing
legal measures, which thus far have been mostly overlooked in the
COVID-19 response until it was too late.
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