
Epidemiology and Infection

cambridge.org/hyg

Review

Cite this article: Siff EJ, Aghagoli G, Gallo
Marin B, Tobin-Tyler E, Poitevien P (2020).
SARS-CoV-2 transmission: a sociological
review. Epidemiology and Infection 148, e242,
1–5. https://doi.org/10.1017/
S095026882000240X

Received: 5 June 2020
Revised: 9 September 2020
Accepted: 2 October 2020

Key words:
Coronavirus; COVID-19; SARS-CoV-2; sociology;
virus

Author for correspondence:
Emily J. Siff, E-mail: emily.siff@yale.edu

© The Author(s), 2020. Published by
Cambridge University Press. This is an Open
Access article, distributed under the terms of
the Creative Commons Attribution licence
(http://creativecommons.org/licenses/by/4.0/),
which permits unrestricted re-use,
distribution, and reproduction in any medium,
provided the original work is properly cited.

SARS-CoV-2 transmission: a sociological review

Emily J. Siff1 , Ghazal Aghagoli2, Benjamin Gallo Marin2 ,

Elizabeth Tobin-Tyler2 and Patricia Poitevien2

1Biological & Biomedical Sciences, Yale University, New Haven, Connecticut, USA and 2Warren Alpert Medical
School of Brown University, Providence, Rhode Island, USA

Abstract

The current pandemic is defined by the transmission of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), the virus that can lead to coronavirus disease 2019 (COVID-
19). How is SARS-CoV-2 transmitted? In this review, we use a global lens to examine the
sociological contexts that are potentially and systematically involved in high rates of SARS-
CoV-2 transmission, including lack of personal protective equipment, population density
and confinement. Altogether, this review provides an in-depth conspectus of the current lit-
erature regarding how SARS-CoV-2 disproportionately impacts many minority communities.
By contextualising and disambiguating transmission risks that are particularly prominent for
disadvantaged populations, this review can assist public health efforts throughout and beyond
the COVID-19 pandemic.

Introduction

While there are hundreds of coronaviruses, only seven are known to infect humans. Four
of these human coronavirus strains generally have mild consequences. In sharp contrast,
the other three human coronavirus strains can have severe consequences (SARS-CoV,
Middle-East respiratory syndrome (MERS-CoV), SARS-CoV-2). As of August 2020, of
the three most severe strains, only one has caused a pandemic: severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), the virus that can lead to coronavirus disease 2019
(COVID-19) [1].

A pandemic is defined by a disease’s international or global spread [2]. Hence, pinpointing
recurring disease transmission mechanisms, environments and impacts is critical for public
health. Accordingly, in this review, we ask: which sociological contexts are crucially involved
in the rapid and global transmission of SARS-CoV-2? To the best of our knowledge, this is the
first review to provide an in-depth, global examination of the sociological scales that delineate
SARS-CoV-2 transmission.

Overview: the sociology of SARS-CoV-2 transmission

The world is a different place than it was during the 2002–2004 SARS-CoV epidemic.
Throughout the 21st century, research has consistently warned that both globalisation and
our exponentially increasing population could lead to higher risks of pandemics [3].
Enclosed spaces, greater population density, more travel and, consequently, more frequent
human-to-human interactions all define sociological contexts that can facilitate the spread
of a disease.

In this review, we delve into global spaces in order to emphasise the recurrent relationship
between high-risk sociological contexts and minority communities. This review is by no means
an exhaustive overview of all global settings. The objective of this review is to use a subset of
international data to highlight how recurrent and disproportionately impactful sociological
contexts are tied to high rates of SARS-CoV-2 transmission.

In-depth: disproportionate impacts on minority communities

Across the globe, minority communities are experiencing a disproportionately high risk
of COVID-19 infection, hospitalisation and death. These international patterns possess a
straightforward homogeneity: from the United States (US) to the United Kingdom (UK) to
Brazil, the syndemic, synergistic relationship between the COVID-19 pandemic and historically
institutionalised biases and racism has resulted in a globally disproportionate lethality [4–6].

High infection and hospitalisation rates

Spanning across the United Kingdom (UK), Brazil, Norway, Sweden and the United States
(US), international data consistently suggest that minority communities are subject to
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disproportionately high rates of infection and hospitalisation.
Although a recent UK census indicates that racial and ethnic
minorities comprise about 14% of the UK population, on 1
May 2020, the UK’s Intensive Care National Audit and
Research Centre reported that racial and ethnic minorities made
up 2300 (34%) of 6770 critically ill COVID-19 patients [7].

Analogously, using multivariate logistic regression, clinical
data from Brazil revealed that, of 10 713 COVID-19 positive
patients, only those who had Asian, indigenous or ‘unknown
race’ backgrounds were at increased risk for hospitalisation [8].
In Norway, individuals with Somalian backgrounds have had
COVID-19 infection rates that are greater than 10 times the
national average, representing 1586 per 100 000 (vs. national aver-
age: 140 per 100 000). In Sweden, a Public Health Agency survey
demonstrated that, despite comprising 0.5% of Sweden’s popula-
tion, immigrants from Somalia, Syria and Iraq made up 5% of
confirmed COVID-19 cases [9]. Broadly, throughout Europe,
the Roma minority has experienced staggeringly disproportionate
COVID-19 risks [5].

Moreover, a recent US study that analysed data from 14 states
found that, of 580 COVID-19 positive hospitalised patients, 261
(45.0%) were non-Hispanic white (‘white’), 192 (33.1%) were
non-Hispanic Black (‘Black’), 47 (8.1%) were Hispanic, 32
(5.5%) were Asian, 2 (0.3%) were American Indian/Alaskan
Native and 46 (7.9%) were of other or unknown race [10].
Given that, for example, approximately 76.5% of the US popula-
tion is white while only 13.4% of the US population is Black
(United States Census Bureau, 2019) [11], these COVID-19 hos-
pitalisation rates of 45.0% white vs. 33.1% Black are dispropor-
tionate. Finally, in terms of indigenous communities, the
Navajo Nation in the US surpassed all of New York in terms of
numbers of per capita COVID-19 cases [12].

High death rates

On an international scale, COVID-19 deaths are recurrently
and disproportionately impacting minority communities. In the
UK, even when controlling for differences in frontline worker
positions, data indicate that healthcare staff in the National
Health Service (NHS) who identify as racial and ethnic minorities
have experienced disproportionate COVID-19 mortality rates [7].
Furthermore, an analysis run the UK Office for National Statistics
has indicated that, compared to white individuals in the UK, risk
of COVID-19-related death is much higher for many racial and
ethnic minorities in the UK. In particular, after controlling for
age, the analysis revealed that, compared to white men and
white women, Black men and Black women are, respectively,
4.2 and 4.3 more likely to experience COVID-19-related deaths
while UK individuals of Bangladeshi, Pakistani, Indian or mixed
race backgrounds had a statistically significant higher risk of
COVID-19-related mortality [13]. Consistently, another study
found that, while Black individuals in the UK were more than
four times more likely to die from COVID-19, individuals in
the UK of Bangladeshi, Pakistani, Chinese and mixed race back-
grounds were approximately 1.8 times more likely to experience
COVID-19-related mortality [9].

In Brazil, one report suggested that its indigenous communities
are potentially experiencing double the amount of COVID-19
deaths than the rest of its population [12]. Additionally, of 11
321 confirmed COVID-19 positive hospitalised patients in
Brazil, mixed race (Pardo) and Black (Preto) patients had a signifi-
cantly higher risk of mortality than white (Branco) patients

(hazard ratio, 95% CI 1.45–1.33–1.58 for Pardo; 1.32, 1.15–1.52
for Preto). Moreover, after age, mixed race was the second most
meaningful risk factor in predicting death [14]. In the US, a set
of New York City data revealed that death rates for Black indivi-
duals (92.3 deaths per 100 000) and Hispanic individuals (74.3
deaths per 100 000) were higher than death rates for white indivi-
duals (45.2 deaths per 100 000) and Asian individuals (34.5 deaths
per 100 000; Bureau of Communicable Disease Surveillance
System, 2020) [15].

In-depth: sociological contexts in minority communities

Disproportionate impacts on minority communities are incon-
trovertibly tied to disproportionate exposure to high-risk trans-
mission contexts. Broadly, we define contexts linked to higher
SARS-CoV-2 transmission as enclosed environments that (a)
lack critical resources, including personal protective equipment
(PPE), (b) have a high population density, (c) and have low popu-
lation mobility.

At work

Transmission risks are particularly high for individuals in indus-
tries designated as essential, in that they must continue to work
on the frontlines despite outbreaks. In particular, high rates of
transmission and death have occurred in the service industry
and factory-farming industry, including meatpacking facilities
[16]. These contexts are generally comprised of minimal resources
(such as protective equipment), densely packed working condi-
tions, low wages and low mobility. Low mobility includes the
inability to leave or take time off from a dangerous job due to
financial pressure. In short, individuals in low-wage occupations
are often working in enclosed, high-transmission contexts with-
out the financial option to leave.

To a skewed degree, many of the frontline workers in these
essential industries are people of color and immigrants. For
instance, in the US, low-wage, frontline occupations are dispro-
portionately comprised of Black individuals, Hispanic individuals
and immigrants [4, 17]. Specifically, Hispanic individuals account
for 17% of the total US workforce; yet approximately 53% of indi-
viduals working in agricultural sectors are Hispanic. Analogously,
Black individuals comprise about 12% of the total US workforce;
yet approximately 36% of individuals working as nursing, psychi-
atric or health home aides, 31% of individuals working as security
guards and surveillance gaming officers and 30% of individuals
working as licensed practical and licensed vocational nurses are
Black [18]. Compounding transmission inequities, individuals
working in low-wage sectors may be unable to leave their occupa-
tions or receive healthcare due to lack of living wages, no paid sick
leave and/or no health insurance, which people of color in the US
disproportionately lack access to [4, 19]. Without access to these
essential healthcare resources, individuals may be unable to take
time off from work, despite being a carrier for SARS-CoV-2.

Undeniably, many essential industries are high-risk transmis-
sion environments [4, 17]. For instance, from 9 March to 20
April 2020, a total of 2494 COVID-19 deaths from the working
age population (aged 20–64) of the UK were recorded.
Compared to the death rates among people of the same sex and
age in the general population, the following groups had signifi-
cantly higher COVID-19 death rates: (a) males working as secur-
ity guards (45.7 deaths per 100 000), (b) males working in
construction (25.9 deaths per 100 000), (c) males working in
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service occupations (19.3 deaths per 100 000 males) and (d) males
and females working in social care (which includes transport
workers; 23.4 deaths per 100 000) [20]. Analogously, a recent
Centers for Disease Control and Prevention (CDC) study found
that, in just 239 US meat and poultry processing facilities, 16
233 COVID-19 positive cases were reported throughout April
and May. Among the 9919 cases in which race and ethnicity
were recorded, racial and ethnic minorities comprised 87% of
COVID-19 positive individuals [16].

At home

Racial and ethnic minorities disproportionately live in densely
populated areas, which can contribute to high transmission
rates [21]. Specifically, racial residential segregation is tied to
higher population density and greater health disparities, such as
a greater distance to facilities, a larger frequency of adverse health
outcomes, including mortality [22] and a higher likelihood of
underlying health conditions, including diabetes [23]. In brief,
with more comorbidities and less access to necessary facilities,
such as grocery stores and hospitals, many people of color, immi-
grants and indigenous communities are particularly susceptible to
SARS-CoV-2 transmission and mortality.

In health

In the UK, compared to white people, disproportionate risks of
in-hospital COVID-19 deaths for Black individuals and indivi-
duals with Asian backgrounds have been consistently attributed
to deprivation [9, 24]. In Brazil, that white (Branco) individuals
are more likely to survive COVID-19 than mixed race (Pardo)
individuals has been partially attributed to data that reveal (a)
white individuals are more likely to be admitted to the ICU
once hospitalised and (b) white individuals have greater access
to private hospital settings [14]. In the US, multivariate regression
modelling from four distinct datasets consistently indicated that,
compared to white individuals, Hispanic individuals have statis-
tically significantly lower rates of paid-leave access [19].
Moreover, across ages, Black individuals were found to be far
more likely than white individuals to report not having been
able to see a doctor in the past year due to cost, regardless of
desire or need [25]. Finally, the median household income for
Native Americans on or affiliated with US tribal reservations is
approximately $39 700 (a sharp contrast to the median household
income for the rest of the US, $57 600) and one of the primary
income sources, casinos, are now completely shut down. With
Native American tribes’ tax base drastically cut, tribal govern-
ments no longer have the funds to run health clinics, significantly
undermining access to healthcare [26].

Racial bias can also occur in the healthcare system, which (a)
may lead to decreased trust in healthcare and (b) has been
strongly tied to worse treatment outcomes for people of color.
For instance, a pivotal study that included white medical students
and white residents demonstrated that some falsely believed there
were biological differences in Black and white individuals; these
false beliefs predicted a racial bias in pain perception and treat-
ment recommendation accuracy [27]. In terms of COVID-19,
data have already begun to suggest that, when reporting the
same symptoms as white individuals, Black and Hispanic indivi-
duals are less likely to receive testing and treatment [28].

Finally, a key question is: how feasible is access to medical care
for detainees? A recent US study used a stochastic susceptible

−exposed−infected−recovered model to (a) estimate the rate of
SARS-CoV-2 transmission within 111 US immigration and
Customs Enforcement (ICE) detention centres and (b) evaluate
the impacts on regional hospital intensive care unit (ICU) cap-
acity. The study found that, assuming the most optimistic para-
meters (R0 = 2.5), 72% of individuals would be expected to be
infected by day 90. With more pessimistic parameters (R0 = 7),
nearly 100% of individuals would be expected to be infected by
day 90. Assuming all ICU beds were made available for infected
detainees, in the most optimistic scenario, SARS-CoV-2 outbreaks
among a minimum of 66 ICE facilities (59%) would overwhelm
ICU beds within a 10-mile radius over a 90-day period; outbreaks
among a minimum of nine ICE facilities (8%) would overwhelm
local ICU beds within a 50-mile radius over a 90-day period [29].
Hence, the impact of SARS-CoV-2 transmission in detention
facilities is both lethal within and beyond these spaces.

In public spaces

Ranging from highly efficient filtration respirators to less efficient
cloths, a critical component of reducing transmission is wearing a
mask. Even cloth can help the wearer reduce viral transmission (if
infected) and, conversely, can protect one from becoming infected
[30]. However, reports have indicated that Black individuals, par-
ticularly Black men, may not wear protective masks because they
are concerned about experiencing greater racial profiling from
police [31]. Racial profiling is characterised as consciously or sub-
consciously using an individual’s race or ethnicity as the basis
for suspecting them of having committed an offense. Across the
globe, from the UK to Canada to India to South Africa to
Japan to the US, people of color and immigrants have historically
been disproportionately subjected to police contact, scrutiny and
force, which has frequently been attributed to racial profiling [32–
34]. In brief, the stereotypes, bias and racism that many people of
color and immigrants already face may be an additional barrier to
safely protecting themselves and others from SARS-CoV-2
transmission.

In incarceration

As enclosed spaces with high population densities, minimal
resources, and few mobility options, incarcerated spaces are
breeding grounds for viral transmission. As of 15 March 2020,
the World Health Organization (WHO) issued suggestions for
prisons and other places of detention to implement [35]. While
the suggestions to protect the health, safety and human rights
of incarcerated individuals are sound, many facilities cannot or
will not implement this guidance due to a combination of being
understaffed, lacking funding for and access to basic medical
supplies and prioritising security over health [36]. Due to institu-
tionalised racism, communities of color are often disproportion-
ately represented in incarcerated spaces [37] and, therefore, will
disproportionately bear the negative impacts of SARS-CoV-2
transmission.

Occurring on massive, rapid and global scales, many prison and
jail outbreaks and deaths from COVID-19 have occurred. For
instance, in Wuhan, China, almost half of reported COVID-19
incident cases (233 of 565) were from the prison system.
Analogously, in Shendong, China, 450 miles away, a separate,
major prison outbreak was traced back to officials who had visited
Wuhan and then infected seven prison guards and 200 inmates
[38]. Similarly, in the US, a state prison in Ohio reported that
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78% of inmates (2011 individuals) tested positive for COVID-19.
As of 22 April 2020, Ohio’s incarcerated population makes up
20% of the entire state’s positive coronavirus cases [39]. In
Brazil, an estimated 80% of the prison population will be infected
with COVID-19, of which 20% may need hospitalisation [40].
Importantly, although inmates are confined, jail and prison
guards are also exposed to SARS-CoV-2; on a daily basis, guards
actively exit the complexes. Therefore, jail and prison outbreaks
are not isolated events; SARS-CoV-2 outbreaks in these confined
spaces may easily result in major transmission events in sur-
rounding areas.

Notably, prisons, jails and ICE detention centres may be pri-
vately owned. When private ownership applies, these spaces are
not subject to crucial governmental jurisdictions. Private compan-
ies manage 8.4% of the US prison population and 5.4% of the US
jail population [41]. Privately owned prisons and jails have
received attention for human rights violations due to overcrowd-
ing, an issue that is particularly deadly during a pandemic. Most
detained US immigrants are housed in one of the 250+ local
detention facilities that operate under either intergovernmental
service agreements or private facilities. These facilities are not
subject to the Performance-Based National Detention Standards
[42].

Summary

Although SARS-CoV-2 transmission is complex, there are com-
mon sociological contexts that contribute to transmission rates,
such as lack of access to PPE, population density and confine-
ment. Delving into data on a global scale, this review has empha-
sised how minority communities’ disproportionate exposure to
high-risk transmission contexts is often closely tied to dispropor-
tionate rates of transmission, hospitalisation and death. The cur-
rent pandemic has scathingly underscored that biology and
sociology are inextricably linked: a consideration of sociological
conditions is necessary when addressing and mitigating the nox-
ious and unequal consequences of viral transmission. By contex-
tualising and disambiguating the transmission risks that
disadvantaged communities uniquely face, our review can help
guide public health efforts throughout and beyond the
COVID-19 pandemic.
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