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facilities constituted 90 of the top 100 clusters in the United
States as of September 1, 2020 (27). As of March 2021, they
featured more than 626,000 publicly documented cases––almost
certainly a substantial undercount due to the absence of oversight to ensure adequate testing protocols, data accuracy, and
public reporting (27, 28). This crisis was not unanticipated (19,
20, 29, 30). Amid long-standing political acceptance of mass
incarceration in the United States, which houses nearly 25% of
the world’s incarcerated people despite only representing 4.2%
of the global population (31), early warnings from public health
experts were followed by delayed and inadequate policy action to
alter arrest and incarceration practices in response to pandemic
conditions (21, 32) Furthermore, while US jail populations initially declined in late spring and summer months, they have since
rebounded toward prepandemic levels, increasing by 10% in the
final months of 2020 (33). In this context, it is notable that while
a considerable amount of appropriate attention has focused on
the risks to which incarcerated individuals are being subjected
during COVID-19, comparatively little scientific, media, and
policy attention has highlighted the risks that carceral epidemics
pose not only to incarcerated people but also to the health of the
public at large (34).
It is clear that COVID-19 spreads quickly within US prisons
and jails (35), but ascertaining the degree to which cases manifesting in carceral institutions spread to surrounding communities
requires more investigation. An early modeling study, which necessarily relied on various assumptions and estimated an eventual
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Significance
As jails and prisons remain leading sites of COVID-19 outbreaks, mass incarceration poses ongoing health risks for
communities. We investigate whether short-term jailing of individuals prior to release may drive COVID-19 spread. We find
that cycling individuals through Cook County Jail in March 2020
alone can account for 13% of all COVID-19 cases and 21% of
racial COVID-19 disparities in Chicago as of early August. We
conclude that detention for alleged offenses that can be safely
managed without incarceration is likely harming public safety
and driving racial health disparities. These findings reinforce
consensus among public health experts that large-scale decarceration should be implemented to protect incarcerated people, mitigate disease spread and racial disparities, and improve
biosecurity and pandemic preparedness.
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H

igh rates of incarceration in crowded detention facilities
have been documented as a significant population-level risk
factor for the transmission of infectious diseases such as HIV,
influenza, tuberculosis, viral hepatitis, and yet other diseases (1–11).
Such facilities function as disease incubators, providing sites for easy
viral and bacterial replication with a ready supply of tightly packed
bodies that are rendered even more vulnerable by inadequate
healthcare, poor living conditions, and associated comorbidities
(12, 13). As a result, notably overcrowded prisons, jails, and immigrant detention facilities under a system of mass incarceration
in the United States effectively constitute infectious disease
multipliers (14–21). Given the daily inflow/outflow of staff and
detainees, these disease reservoirs—cultivated through disregard
for the welfare of incarcerated people — also function as epidemiological pumps that fuel continued disease penetrance in
surrounding communities (22–26). We refer to this dynamic as
“carceral-community epidemiology” to emphasize that health in
carceral facilities is in continuous biosocial interrelation with
community health, national public health, and global biosecurity.
During the COVID-19 pandemic, American jails and prisons
have predictably emerged as the world’s leading sites of COVID19 outbreaks. Prior to the resumption of the school year, carceral
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Black and Hispanic communities are disproportionately affected by
both incarceration and COVID-19. The epidemiological relationship
between carceral facilities and community health during the COVID19 pandemic, however, remains largely unexamined. Using data
from Cook County Jail, we examine temporal patterns in the relationship between jail cycling (i.e., arrest and processing of individuals through jails before release) and community cases of COVID-19
in Chicago ZIP codes. We use multivariate regression analyses and a
machine-learning tool, elastic regression, with 1,706 demographic
control variables. We find that for each arrested individual cycled
through Cook County Jail in March 2020, five additional cases of
COVID-19 in their ZIP code of residence are independently attributable to the jail as of August. A total 86% of this additional disease
burden is borne by majority-Black and/or -Hispanic ZIPs, accounting
for 17% of cumulative COVID-19 cases in these ZIPs, 6% in majorityWhite ZIPs, and 13% across all ZIPs. Jail cycling in March alone can
independently account for 21% of racial COVID-19 disparities in
Chicago as of August 2020. Relative to all demographic variables
in our analysis, jail cycling is the strongest predictor of COVID-19
rates, considerably exceeding poverty, race, and population density,
for example. Arrest and incarceration policies appear to be increasing COVID-19 incidence in communities. Our data suggest that jails
function as infectious disease multipliers and epidemiological
pumps that are especially affecting marginalized communities.
Given disproportionate policing and incarceration of racialized residents nationally, the criminal punishment system may explain a
large proportion of racial COVID-19 disparities noted across the
United States.
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total toll of 200,000 deaths from COVID-19, suggested that up to
76,000 deaths in US communities could result from spillover of
COVID-19 epidemics in prisons and jails (36, 37). As the number
of COVID-19 deaths in the United States now approaches
600,000, it appears likely that a large proportion of total COVID19 deaths may ultimately be attributable to jail- and prison-linked
spread of the novel coronavirus.
As of yet, only one peer-reviewed study has addressed carceralcommunity epidemiological ties during the COVID-19 pandemic
with empirical data analysis based on real-world, rather than
projected, dynamics. Controlling for race, poverty, public transit
use, and population density, the study’s cross-sectional analysis
showed a strong independent association between the arrest and
cycling of individuals through Cook County Jail in Chicago before
release and COVID-19 case rates in these individuals’ home ZIP
codes in Illinois (38).
In addition to this preliminary finding, parallel racial disparities
in the American criminal punishment system and COVID-19
cases also suggest a likely epidemiological link between COVID19 outbreaks in carceral institutions and high case rates in highly
policed Black and Hispanic communities (39). American policing
and carceral practices disproportionately affect communities of
color, who make up only 37% of the general population but 67%
of the prison population (40). Communities subjected to high rates
of poverty, which often overlap with racialized communities in the
United States but also include poor White communities, are also
disproportionately affected by policing and incarceration (41, 42)
As has been widely noted, COVID-19 cases and deaths in the
United States are, like arrest and incarceration, disproportionately
affecting communities of color and communities in poverty
(43–46). Despite these demographic overlaps and the questions
they provoke, little research exists on the relationship between
policing and/or incarceration policies and community rates of
COVID-19.
The lack of research in this area owes in large part to inadequate data access, low data quality, and obstructive noncooperation from authorities overseeing jails, prisons, and immigration
detention facilities (28). The collection and distribution of such
data are often controlled, with little to no regulatory oversight,
by county sheriffs and related officials whose positions depend
upon electoral politics, both directly and indirectly. This may
foster a prioritization of anticipated ramifications of negative
media coverage rather than a prioritization of effective public
health action and facilitation of necessary research (47).
The hazards of this system were confirmed, for example, in an
August 2020 Supreme Court case, in which documents revealed
that the Orange County Jail deliberately misled a lower court. The
dissenting opinion, written by Justices Sotomayor and Ginsberg,
affirmed a lower court’s assessment that “the Jail was deliberately
indifferent to the health and safety of its inmates.” Furthermore,
they noted that “despite knowing the severe threat posed by
COVID–19 and contrary to its own apparent policies, the Jail
exposed its inmates to significant risks from a highly contagious
and potentially deadly disease [. . . and] has misrepresented its
actions to the District Court and failed to safeguard the health of
the inmates in its care” (48). Amid widespread legal failures to
protect public health, including the Supreme Court’s majority
opinion in this case, such abuses and misrepresentations by jail
and prison administrators remain difficult to detect, document,
and prevent. In this context, recent bicameral legislative efforts
in Congress that attempt to force greater data transparency are
important for collecting vital public health data and facilitating
evidenced-based policymaking (49, 50). Currently proposed legislation does not, however, include adequate provisions to address
the problem of data quality, possible data manipulation and misrepresentation, and the associated need for independent oversight
to ensure proper COVID-19 testing protocols, accurate data collection, and publicly accessible data infrastructure.
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In this setting of minimal high-quality data access and correspondingly few peer-reviewed studies, researchers have suspected
that the constant circulation of staff and detainees between jails
and communities—a weekly flow of 200,000 jail detainees (51)
alongside daily movement of over 420,000 jail and prison guards
(52)—poses considerable risk for the broader transmission of
COVID-19 in communities. Although prisons, which house those
who have been convicted of crimes and are serving sentences
typically longer than one year, are also porous institutions in
constant biosocial interrelation with surrounding communities, the
degree of daily inflow/outflow of jails is notably higher. While
prisons release ∼600,000 people annually, jails cycle through
nearly 11 million admissions each year (41, 53). It is also important
to note that jails primarily house pretrial detainees who have not
been convicted of a crime and most of whom remain in jails for
only a matter of hours, days, or weeks before being released to
their communities. Pretrial detainees make up 74% of the typical
daily population in US jails (and 43% of this daily population is
comprised of Black individuals, who constitute only 13% of the
overall national population) alongside a minority of jail detainees
who have been convicted of low-level offenses and are serving
sentences of less than one year (41). Highly dynamic jail populations with constant flow of new immunologically naïve individuals suggests that jails are an especially important nexus for
spread of COVID-19 in US communities.
Against this backdrop, this study improves upon our previously
published cross-sectional analysis of the relationship between
incarceration and community spread of COVID-19 (38). With
new access to longitudinal COVID-19 data that corresponds with
jail release data at the ZIP code level, we are able to further
characterize our previous study’s observed correlation between
jail cycling and COVID-19 case rates in Illinois ZIP codes by
including analyses over time to better inform an evaluation of
possible causal relationships between jail cycling and COVID-19
spread in surrounding communities. We also more closely analyze the relationship between jail-linked coronavirus spread and
racial health inequities as a mechanism of structural racism (39,
54). Our previous study’s single cross-sectional analysis added
preliminary quantitative evidence to anecdotal observations, but
it could not assess temporal patterns, the plausibility of reverse
causality (i.e., that higher preexisting COVID-19 case rates in
ZIP codes with high rates of jail cycling––not jail cycling itself–
–account for the observed relationship), nor the longer-term
epidemiological dynamics associated with jail cycling. We now
use repeated cross-sectional analyses to examine temporal dynamics in the relationship between jail cycling and community
COVID-19 spread.
Data and Methods
We correlate jail cycling and community COVID-19 rates at the ZIP code level
using booking, release, and COVID-19 data obtained via a Freedom of Information Act request fulfilled by Cook County Jail and COVID-19 data
reported by the City of Chicago (55). Our analysis is restricted to Chicago ZIP
codes rather than all Illinois ZIP codes as in our prior analysis (38), due to lack
of access to longitudinal COVID-19 data for the entire state at the ZIP code
level. To further evaluate and build upon prior preliminary findings, we
again focus on jail releases in March 2020 and the same likely confounding
demographic variables previously included. We draw data for our controls
from the 2018 American Community Survey (ACS) 5 y estimates (56).
Replicating our prior primary specifications, we ran repeated crosssectional multivariate regressions between the weekly COVID-19 case rate
and cumulative case rate from March 1 to August 8 together with the following control variables by ZIP code: jail detainees released in March per
capita, proportion of Black residents, proportion of Hispanic residents,
poverty rate, public transit utilization rate, population density, and cumulative COVID-19 case rates as of the week beginning on March 29. Notably,
these specifications include the addition of two more variables to those included in our prior study: proportion of Hispanic residents and COVID-19
case rates as of the week beginning on March 29. These were selected in
light of high rates of COVID-19 observed among Hispanic residents since the
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Results
Table 1 provides details on the variables included in our analysis
of ZIP codes in Chicago along with summary statistics. In repeated
multivariate linear regressions, the significant positive associations
with released detainees in March are significant at the 5% level for
eight weeks after March (Fig. 1). More specifically, we find that
March releases from Cook County Jail are not significantly correlated with COVID-19 case rates in Chicago by ZIP code until
the week starting April 19. After that date, the significant positive
association becomes largest the week starting April 26 and then
gradually declines while remaining significant until the week
starting June 14 (SI Appendix, Table S1). When evaluated in terms
of cumulative case rates (rather than weekly), the growth in positive significant correlation on multivariate regression analysis
continues to increase up to June 14 and remains roughly constant
thereafter. These temporal characteristics of our findings suggest
that reverse causality is not a likely explanation of the jail community epidemiological dynamic.
Fig. 2 shows the multiplier effect of detainees released in
March on cumulative COVID-19 cases. The final bar indicates a
COVID-19 multiplier effect of 4.78 per detainee cycled through
the jail in March—that is, for each person cycled through the jail in
March, nearly five additional cases are observed in their ZIP code
of residence by the week of August 2. Rendered in population
terms, our findings suggest that 8,468 (13%) of the total 64,080
cumulative COVID-19 cases documented in Chicago ZIP codes as
of August 8 can be attributed to March jail cycling. We have arrived at this number by multiplying the jail detainees released in
March per capita in each ZIP code by the coefficient (4.78)
reported in the final bar of Fig. 2 (SI Appendix, Table S2) and then
multiplying this number by population for each ZIP code.
When examining the distribution of COVID-19 cases attributable to March jail cycling in relation to the demographic characteristics of each ZIP code, 86% (7,303/8,468) of all additional
cases appear in ZIP codes in which more than 50% of residents
PNAS | 3 of 9
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Limitations. Our prior study on the relationship between incarceration and
community COVID-19 spread did not have access to longitudinal data with
which to examine the plausibility of reverse causality as an account for the
observed association between jail cycling and COVID-19 in communities. This
study now includes such data and is thus better positioned to examine likely
casual pathways. Nonetheless, while longitudinal data are helpful to ameliorate concerns of reverse causality, causality still cannot be definitively
established without a randomized controlled trial, which, for logistical and
ethical reasons, is not a possibility in this case.
As shown below, reverse causality does not appear to be driving the
phenomena we observe in our results. Additionally, on this point, it is important to consider that the mechanism of reverse causality would not
operate in a straightforward manner in relation to the community spread of
COVID-19 attributable to jail cycling in any case. If there are more cases in
communities subject to higher rates of arrest prior to any contribution to
case rates from jail cycling, then upon arrest and jailing, detainees from these
communities would pose a higher risk of inadvertently spreading COVID-19 in
the densely populated processing and detention spaces of the jail. This increased exposure risk in the jail would, in turn, lead to yet more released individuals returning to already high-risk ZIP codes with potential to infect
others. Incoming individuals who bring severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infections with them into the jail—the direction of
flow posited by a theory of reverse causality—would thus nonetheless contribute to higher numbers of released detainees carrying SARS-CoV-2 with
them back to their communities, which would in turn be subject to increased
exposure in proportion to incarceration rates in a given community.
In such a scenario, the processing spaces involved in arrest, transportation,
and jail booking would operate as a multiplier for incoming SARS-CoV-2 from
the community, exacerbating existing infectious disease in highly policed
communities that, in many cases, are also subject to increased SARS-CoV-2
risk for reasons associated with housing conditions, poverty, type of employment, healthcare access, transport options, and other structural determinants of
health. This multiplying function of jail cycling opens what could be regarded as
a second causal pathway that would be synergistic with the abovementioned
possible “reverse causality” dynamic, ultimately resulting in augmented community spread of SARS-CoV-2 due to jail cycling. What might be characterized
here as “forward” and “reverse” causality would thus function to compound
one another.
In addition to our present study’s limits with respect to casual inference in
the absence of randomization, we also cannot rule out omitted variables as
possible contributors to the dynamic observed. However, to mitigate this
concern, we control for several likely causal factors behind COVID-19 case
rates by using demographic variables in our main specifications that have
been shown to be associated with SARS-CoV-2 spread. We found these
controls did not account for the association we observe between jail cycling
and COVID-19. Additionally, if omitted variables associated with jail cycling are
correlated with COVID-19, we might expect jail cycling to be equally correlated
with COVID-19 for every week for which we have data. We found, however,
that weekly COVID-19 case rates in March were not correlated with jail detainees released in March. This alleviates but does not altogether eliminate
concerns regarding missing variables. To further address such concerns, we use
elastic regression—a machine-learning tool that allows us to consider a broad
range of potential confounding variables. For this robustness check, we use
1,706 variables in the 2018 5 y estimates from the ACS. As reported below in
more detail, our results are robust to this measure and allow contextualization
of the relative strength of association between jail cycling and community
COVID-19 rates.

Notably, the associations we observe grow consistently in the weeks
following the month of March, which alleviates possible concerns that statistical noise may be driving the associations we report.
An additional limitation follows from our lack of access to data on jail staff.
It is likely that the large number of staff, who move in/out of jails on a daily
basis, further contribute to jail-community spread of COVID-19. We have
been unable to evaluate this dynamic here and suspect that the contribution
of the jail to community spread is likely to be higher than captured by
analysis of the cycling of arrested individuals alone.
There is another reason why our estimates may be underestimates of the
true effects. To the extent that ZIP codes with high levels of jail cycling are
affecting COVID-19 rates in neighboring ZIP codes with relatively lower
levels of jail cycling, this would bias our estimates downward. We address
this concern in a robustness check by calculating jail cycling in a “donut”
(analyzing each ZIP code in relation to adjacent ZIP codes), which, when
added as a control, increases the effect sizes of jail cycling (60). Ideally, the
inclusion of a spatial network analysis would require a randomized controlled trial of peer ZIP codes to estimate peer spillover across ZIP codes (e.g.,
randomization of whether transportation networks facilitate connections
between one peer ZIP code and another) (61). Because such data remains
unavailable to us, we have elected to include our spatial analysis as a robustness check rather than incorporate it into the main specifications.
Another potential concern is that documented COVID-19 rates may be in
part driven by differential testing rates across neighborhoods; we therefore
control for testing rates. There remains the possibility, however, that testing
rates are endogenous—that is, a higher or lower index of suspicion for
COVID-19 spread in a given area, such as in disproportionately affected
minoritized neighborhoods in Chicago, in turn drives changes in testing
rates (62). For this reason, we include this control as a robustness check only.
In terms of generalizability, we have been limited to data from only the
City of Chicago and a single county jail, Cook County Jail—the nation’s largest
single-site jail and third largest jail system (63). Chicago is the third largest city
in the United States, and Cook County is the second most populous county in
the United States, which makes the activities we observe in this study relevant
even if they are not representative of other cities and counties.
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date of our earlier study and to control for already-extant COVID-19 infections that preceded the effects of March 2020 jail cycling.
In robustness checks, we implement an elastic regression using 1,706
variables from the 2018 ACS 5-Year Data—all the variables that have no
missing values for Chicago ZIP codes. This machine-learning model reduces
the size of coefficients to zero when they do not explain much variance,
allowing the consideration of a wide range of potential confounding variables so as to address concerns of possible omitted variable bias (57–59). We
also use principal components analysis (PCA), a technique for reducing dimensionality of datasets by creating uncorrelated variables that successively
maximize variance and minimize information loss. We use PCA on all of the
above variables from the ACS. We then run a multivariate regression that
includes jail cycling and only the principal components selected by elastic
regression. We also control for jail release rates in adjacent ZIP codes in a
“donut” spatial analysis to consider possible spillover and diffusion effects
and also for the testing rate in each ZIP code as perturbations of the
main model.

Table 1. Summary statistics

COVID case rates per capita in week starting Mar 1
COVID case rates per capita in week starting Mar 15
COVID case rates per capita in week starting Mar 8
COVID case rates per capita in week starting Mar 22
COVID case rates per capita in week starting Mar 29
COVID case rates per capita in week starting Apr 5
COVID case rates per capita in week starting Apr 12
COVID case rates per capita in week starting Apr 19
COVID case rates per capita in week starting Apr 26
COVID case rates per capita in week starting May 3
COVID case rates per capita in week starting May 10
COVID case rates per capita in week starting May 17
COVID case rates per capita in week starting May 24
COVID case rates per capita in week starting May 31
COVID case rates per capita in week starting Jun 7
COVID case rates per capita in week starting Jun 14
COVID case rates per capita in week starting Jun 21
COVID case rates per capita in week starting Jun 28
COVID case rates per capita in week starting Jul 5
COVID case rates per capita in week starting Jul 12
COVID case rates per capita in week starting Jul 19
COVID case rates per capita in week starting Jul 26
COVID case rates per capita in seek starting Aug 2
Cumulative COVID case rates per capita by Aug 2
Cumulative COVID case rates per capita by Apr 4
Inmates released in March per capita
Poverty rate
Public transit utilization rate
Proportion of Black residents
Proportion of Hispanic residents
Population density

Mean

SD

0
0.0000173
0.0003007
0.0007786
0.0009782
0.0012338
0.0013874
0.0019778
0.0021068
0.0018014
0.0016438
0.0014635
0.0009514
0.0005536
0.0004376
0.0004021
0.000491
0.0004883
0.0006455
0.0006296
0.0007078
0.00068
0.0007172
0.0206492
1,628.979
0.0010966
0.0008113
0.2389
0.2683241
0.299919
0.2141293
16,001.39

0
0.0000457
0.0002134
0.0004753
0.0006099
0.000985
0.0008094
0.0013518
0.0017897
0.0013612
0.0012104
0.0010867
0.0007112
0.0003729
0.0002927
0.0002237
0.0002194
0.0002349
0.0002758
0.0003715
0.0003792
0.0003452
0.0003691
0.0093657
879.4884
0.0006232
0.0010938
0.1636867
0.1094167
0.3411399
0.2154392
9,375.842
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Source: authors’ analysis of data from Cook County Jail, City of Chicago (55), 2018 ACS (56).

are Black and/or Hispanic while only 8.5% appear in majorityWhite ZIP codes. A total of 17% of all cases in Black and/or
Hispanic-majority ZIP codes are attributable to March jail cycling,
while only 6% of cumulative cases in White-majority ZIP codes
are attributable to March jail cycling. This corresponds with
broader racial disparities observed in our data. Notably, the average cumulative COVID-19 case rate in Black-/Hispanic-majority
ZIP codes is 2.6% compared with 1.6% in all other ZIP codes
(and 1.5% in White-majority ZIP codes). Furthermore, 44,246
(69%) of 64,080 total COVID-19 cases appear in majority-Black
and -Hispanic ZIP codes. March jail cycling alone independently
accounts for 21% of the racial disparity in COVID-19 cases across
ZIP codes in Chicago, as inferred from ZIP code demographics
and relative to an even distribution of case rates across all ZIP
codes, as of August 8.
Poverty in Chicago ZIP codes is highly correlated with race;
when considered alone, however, poverty is also strongly correlated with COVID-19 cases and particularly with COVID-19
cases attributable to jail cycling. While 45% of all COVID-19
cases as of August 8 appear in ZIP codes in which more than
one-third of residents live in poverty, 74% of cases attributable
to jail cycling appear in these same ZIP codes. The cumulative
case rate in such high-poverty ZIP codes is 2.6% while it is 1.8%
in all other ZIP codes.
To address concerns for omitted variable bias, we use an
elastic regression model as a robustness check in which we include all 1,706 variables from the US Census and ACS—all those
that had no missing values for Chicago ZIP codes. The detailed
set of observables we have for this test include statistics on the
4 of 9 | PNAS
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demographic composition of the population rendered in percent
terms for gender, age, household status, ethnicity (20+ categories),
type of housing (e.g., residents per household; resident age ranges;
multiunit buildings; and renter versus owner), child age range,
employment (25+ categories), household income (10 categories),
manner of transportation to work (8 categories), ancestry (100+
categories), foreign-born, education (10+ categories), and intersections of the aforementioned categories.
To aid interpretability, we first use PCA on all ACS variables.
We then include only the principal components selected by elastic
regression (SI Appendix, Table S3); this renders a multiplier effect
of 4.4—a result slightly lower than in our main specifications. This
assuages concerns for omitted variable bias. The data, while inadequate to definitively infer causality, indicate that arrest and
subsequent jail cycling is a strong predictor of COVID-19 spread
in Chicago ZIP codes.
When we control for March jail releases in adjacent ZIP codes,
the COVID-19 multiplier effect per arrested individual cycled
through the jail in March grows slightly to 4.8 (SI Appendix,
Table S4), consistent with the hypothesis that incorporation of
spatial network spillover effects produces effect sizes larger
than the baseline estimates. This is because spillovers in our
study context—in which “control” ZIP codes are contaminated
by “treatment” ZIP codes—are likely to dampen the contrasts
between ZIP codes with high and low release numbers. When
we also control for the cumulative testing rate in each ZIP code,
the coefficient is reduced to 4.0 (SI Appendix, Table S5), consistent
with potential endogeneity of testing in the phenomena being
studied.
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Fig. 1. Estimated relationships between SARS-CoV-2 case rates and detainees released per capita from multivariate regression analysis including
controls––proportion of black residents, proportion of Hispanic residents, poverty rate, public transit utilization rate, population density, and cumulative
SARS-CoV-2 case rates as of the week starting March 29. Source: authors’ analysis of data from Cook County Jail, City of Chicago (55), 2018 ACS (56). Whiskers
present 95% CIs of the association between COVID-19 case rates and detainees released per capita from multivariate regression analyses.
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Discussion and Conclusions
Our analysis of carceral-community epidemiology in Chicago indicates that for each arrested individual cycled through Cook
County Jail in March 2020, approximately five additional cases of
COVID-19 in their ZIP code of residence are independently attributable to jail cycling as of August 8. A total of 86% of this
additional disease burden is borne by Black and/or Hispanicmajority ZIP codes, accounting for 17% of cumulative COVID19 cases in these ZIP codes, 6% in White-majority ZIP codes, and
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As of Week Starting (from March to August)

13% across all Chicago ZIP codes. Jail cycling in March 2020 alone
can independently account for 21% of racial disparities in COVID19 in Chicago as of August 8. Additionally, jail cycling remains
by far the strongest predictor of COVID-19 rates when controlling for all other demographic variables, including poverty,
racial demographics, education, and population density. These
findings suggest that arrest and incarceration policies are substantially increasing COVID-19 incidence in communities, with especially severe consequences for marginalized communities of color.
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As of Week Starting (from March to August)

Fig. 2. Estimated relationships between cumulative SARS-CoV-2 case rates and detainees released per capita from multivariate regression analysis including
controls––proportion of black residents, proportion of Hispanic residents, poverty rate, public transit utilization rate, population density, and cumulative
SARS-CoV-2 case rates as of the week starting March 29. Source: authors’ analysis of data from Cook County Jail, City of Chicago (55), 2018 ACS (56). Whiskers
present 95% CIs of the association between cumulative COVID-19 case rates and detainees released per capita from multivariate regression analyses.
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Our data suggest that the cycling of individuals through Cook
County Jail in March 2020 effectively functioned to seed the virus
in disproportionately criminalized Black and Hispanic communities early in the COVID-19 pandemic at a time when relatively few
cases had yet been documented in Chicago. This appears to have
provided an initial epidemiological stimulus behind uneven racial
distribution of COVID-19, driving inequalities that have subsequently compounded over time as jail cycling has continued to
pump SARS-CoV-2 into marginalized communities while the virus has simultaneously most quickly multiplied in the very same
areas due to the synergistic consequences of health, workplace,
housing, and economic vulnerabilities accumulated through longstanding structural racism (55, 64).
These findings already indicate the serious consequences of
carceral-community epidemiology, but it is important to note that
they reflect only jail-linked SARS-CoV-2 spread associated with
jail releases during the single month of March 2020. Additional
research should evaluate the effects of subsequent months’ releases as well as those of jail staff’s daily circulation between the
high-risk spaces of the jail and community contexts, which have
almost certainly further added to the jail-linked burden of disease
such that the cumulative proportion of cases and racial COVID-19
disparities attributable to jail cycling is likely considerably higher
than demonstrated in this study.
As in Chicago, racial and class disparities in COVID-19 case
rates and outcomes have been noted across the United States
(65–67). Although it is clear that these disparities reflect structural
racism and economic inequality, more closely examining mechanisms behind them is vital in order to guide effective health policy.
Mutually reinforcing factors such as racial inequalities in housing
conditions and security (68, 69), employment type and access to
remote work options (70), minimal wealth and access to financial
supports allowing for work stoppage and sick leave (71), school
conditions, cumulative health disadvantages and comorbidities
(72), and healthcare access and quality, among other considerations, are likely important drivers of observed COVID-19 inequities and broad health disparities (54). Although the US systems
of policing and mass incarceration are also widely recognized as
key vehicles of structural racism (64), there has been little evidence available with which to evaluate their role in the generation
of disproportionately high COVID-19 case and death rates observed in many Black and Hispanic communities (39, 44, 73, 74).
As researchers have struggled to obtain data on carceral conditions
while COVID-19 has spread throughout the United States, widespread protests following George Floyd’s murder have intensified
public attention to structural racism in policing and incarceration
practices. Our findings show that racial disparities in COVID-19
and criminal punishment directly intersect with one another. The
racially uneven incidence of COVID-19 is inseparable from disproportionately high rates of arrest and incarceration in communities of color. For example, in Chicago, 89% of the more than
100,000 individuals cycled through Cook County Jail each year are
Black or Hispanic (63, 75). Although data access has limited our
analysis to Chicago, given the disparities in criminal punishment
and COVID-19 nationally, the health consequences of high rates of
arrest and incarceration appear likely to be similar in many other
jurisdictions across the nation. COVID-19 is making visible in a
new way the long-standing harms—including trauma and psychiatric sequelae (76, 77), family separation (76), long-term economic
disadvantage (77–80), infectious disease risk (2, 3, 7), and death
(81)—that American policing and mass incarceration policies have
inflicted on marginalized communities for decades but that are
often difficult to trace and quantify (22, 82–85).
The harmful effects of high rates of arrest and jail cycling arise
from preventable conditions that evidence shows can be effectively addressed by implementing changes to policing and incarceration policies to protect public health and improve the
safety of all (22, 32, 86–89). Decarceration efforts in the summer
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months of 2020 in response to COVID-19 temporarily reduced
jail populations in some jurisdictions, although jail populations
have since begun to return back to prepandemic levels (22, 33,
34, 90, 91). Notably, these early decarceration measures, which
reduced jail populations by over 30% in many jurisdictions, have
not resulted in higher rearrest rates (86). This is consistent with
long-standing evidence that mass incarceration is neither an effective means of criminal deterrence nor of improving public
safety and that the United States continues to incarcerate well past
the point of diminishing returns for deterrent effects (86, 92–97).
To mitigate jail-linked COVID-19 spread, decarceration should
be enacted through multiple mechanisms (21). Early release and
lowering overnight jail populations alone does not address the
front-end problem of unnecessarily high rates of arrest that
continue to subject large numbers of detainees to transit through
detention facilities before release back to their communities (14,
98). Infections acquired during this high-risk arrest and processing period will not be detected on testing at time of booking
due to the incubation period required following exposure before
the SARS-CoV-2infection will appear upon testing. Many of those
booked into jails are released before such newly acquired infections would appear on testing even if adequate testing regimens
are in place, which, in most facilities, is still not the case. For this
reason, decarceration policies must include both front-end diversion away from unnecessary jailing (e.g., via expanded use of citations, summonses, home monitoring, etc.) as well as large-scale
releases (21).
Changes to arrest and incarceration policies are not only
needed to protect public health during COVID-19 but are also
compatible with—even necessary for—protecting public welfare
and safety (21). A large majority of the nearly 11 million annual
jail admissions in the United States, including in Chicago, do not
serve public safety interest and are closely associated with poverty
and public underinvestment in communities (53, 99). Nationally,
74% of individuals held in city and county jails are pretrial detainees; many of these individuals remain jailed because of poverty
and an associated inability to pay bail, even as most bails are set at
amounts less than $10,000 (the median for felony charges) and very
often, as in cases of misdemeanors charges, far less (100). Less
than 5% of arrests are for serious violent offenses, and the vast
majority are for petty alleged crimes associated with poverty and
homelessness (101). Nearly 50% of those who are arrested multiple times in a year have incomes below $10,000 (102). In a major
study of two of the largest county jails in the United States, 42% of
those jailed were not convicted of any charges for which they were
detained (78). For at least 39% of those in US prisons, there is no
public safety justification for their incarceration (87). This figure is
considerably higher in jails in which, unlike in prisons, three
quarters of detainees have not yet been convicted of a criminal
charge, and the quarter who have are serving short sentences for
minor offenses that typically present no ongoing risk to public
safety (41). Now, during a pandemic, not only does the excessive
investment in punishment that underwrites this American justice
system not serve public safety, but it also appears to be inflicting
large-scale morbidity and mortality upon the public at large.
As more infectious SARS-CoV-2 variants continue to emerge
and become dominant in the United States, large-scale decarceration remains urgently needed to protect public health. While
many have anticipated that the arrival of vaccines would obviate
the need for substantive policy action to address the public
health catastrophe transpiring in and through jails and prisons,
vaccines will not be sufficient to solve the ongoing problem. For
epidemiological reasons explained at length elsewhere (103),
SARS-CoV-2 outbreaks inside carceral facilities appear almost
certain to continue to inflict preventable disease and death for
the foreseeable future if not addressed with priority vaccination
combined with large-scale decarceration. In brief, this is because
very high rates of transmission, in combination with pronounced
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of carceral-community epidemiology in the context of a highly
infectious respiratory virus means that public health harms due
to incarceration are also disseminating into America’s wealthiest
communities. Biological networks are such that even distant,
segregated bodies are entwined by communicable diseases. This
biosocial reality at the intersection of criminal punishment,
structural racism, and public health dictates that it is in the interest
of all, regardless of socioeconomic position or political commitments, to curtail high rates of arrest and incarceration. To guard
public health against COVID-19, future epidemics of novel
pathogens, and already well-known infectious diseases like influenza, HIV, and viral hepatitis, large-scale changes to the current
system of policing and mass incarceration should be implemented
immediately and sustained permanently.
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Data Availability. Anonymized jail cycling data by ZIP code
(supplied by Freedom of Information Act Request fulfilled by
Cook County Jail), COVID-19 case and testing data by ZIP code
(already made public by City of Chicago), and all other variables
(drawn from public US Census and ACS data) have been deposited
in Harvard Dataverse along with code, processed data, and model
outputs (https://doi.org/10.7910/DVN/NNBEGK) (106).
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vaccine hesitancy in carceral contexts poorly equipped to earn
the trust of incarcerated people (104), will substantially detract
from the real-world effectiveness of vaccination, which depends
heavily upon the effective transmission rate shaping the context
of vaccine use (105).
Fortunately, decarceration has been demonstrated to be extremely effective at reducing transmission rates in US carceral
contexts, which feature the highest documented reproduction
ratios of any context in the world (35). Using data from a large
urban jail, researchers found that decarceration measures, paired
with basic Centers for Disease Control and Prevention guideline
compliance (e.g., testing, limited visitation), were strikingly effective in achieving reductions in viral transmission: a 9% reduction
in the carceral population was associated with a 56% decrease in
transmission (14). Further depopulation, ultimately reaching a
population decrease of 25%, was associated with ongoing reductions in transmission (14). This study’s conclusion that decarceration
should be “a primary strategy for COVID-19 mitigation in jails” is
shared by a consensus policy report by The National Academies of
Science, Engineering, and Medicine and was further buttressed by a
recent study of transmission dynamics in Texas prisons (21, 90).
Evidence-based policy should insist that priority vaccination of incarcerated people be paired with large-scale decarceration in order
to maximize vaccination effectiveness, disrupt the high risk for the
development of new SARS-CoV-2 variants posed by current carceral conditions, and break viral transmission chains extending well
beyond carceral facilities (103).
Our findings show that the community spread of COVID-19 as
a result of the US criminal punishment system is most affecting
economically marginalized communities of color, but the reality
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