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APPENDIX 
 
Appendix Exhibit 1: Scatterplot Analysis of COVID-19 Cases in Chicago 

 
Source: Authors’ analysis of data from Cook County Jail, Illinois Department of Public 
Health, 2010 US Census, and 2011 American Community Survey.  
 
Notes: Each scatter represents a relationship between the dependent variable and 
independent variable after residualizing on the other four independent variables. 
Sample is restricted to ZIP codes with 5 or more COVID-19 cases as of April 19, 2020 
(the requirement set by the Illinois Department of Public Health for reporting by ZIP 
code). 
 



Appendix Exhibit 2: Multivariate Regression Analysis Inclusive of All Illinois ZIP Codes  
  

Chicago Illinois 
Independent variables COVID-19 cases / population 
Inmates released in March per capita 1.294** 2.078****  

(2.15) (9.69) 
Poverty rate 0.00204 -0.00351****  

(0.88) (-11.01) 
Public transit utilization rate -0.00769** 0.00156  

(-2.38) (1.85) 
% Black population 0.00164 0.00371****  

(1.31) (14.04) 
Population density 6.15e-08 0.000000149****  

(1.66) (11.30) 
Male to female ratio -0.00270** -0.000436**** 

 (-2.17) (-4.83) 
Median age -0.0000135 -0.00000720 

 (-0.26) (-1.04) 
R-sq 0.543 0.600  

COVID-19 cases 
Inmates released in March 1.408** 2.478****  

(2.28) (10.60) 
Poverty population -0.00166 -0.000206  

(-1.00) (-0.39) 
Public transit utilization population -0.00716*** 0.000655  

(-3.42) (0.99) 
Black population 0.00228** 0.00144****  

(2.61) (4.81) 
Population density 0.00246 0.00300****  

(1.80) (6.65) 
Population 0.00473**** 0.00202****  

(9.38) (23.62) 
Male to female ratio 34.97 2.614 
 (0.80) (1.02) 
Median age -2.222 0.717*** 
 (-1.13) (3.21) 

   
R-sq 0.871 0.837 
*p < 0.05 **p < 0.01 ***p < 0.001 

 
Source: Authors’ analysis of data from Cook County Jail, Illinois Department of Public Health, 2010 US 
Census, and 2011 American Community Survey.  
 
Notes: ZIP codes with fewer than 5 COVID-19 cases as of April 19, 2020 (the requirement set by the Illinois 
Department of Public Health for reporting by ZIP code) are assigned a value of zero. 

 



Appendix Exhibit 3 
We have selected control variables of race, public transit, poverty, and population density, as these 
have all been well established in their associations with the rate of SARS-CoV-2 spread in 
communities. Although age and gender are associated with COVID-19 outcomes, at the time of this 
writing, we are not aware of evidence that they are significantly associated with infectious spread 
within communities, which is what this study evaluates (and not outcomes). Nonetheless, we include 
below multivariate analysis with data on age and gender. Our results are robust to these additional 
controls. 
 
Multivariate Regression Analysis With Additional Controls 
  

Chicago Illinois 
Dependent Variable COVID-19 cases / population 
Inmates released in March / population 1.803*** 2.456***  

(3.64) (6.83) 
Poverty rate -0.000767 -0.00455***  

(-0.35) (-4.27) 
Public transit utilization rate -0.00533 -0.00249  

(-1.94) (-1.44) 
% Black population 0.00161 0.00403***  

(1.43) (7.6) 
Population density 0.00000002 0.000000131***  

(0.73) (5.46) 
Male to female ratio 0.000323 0.000890  

(0.13) (0.96) 
Median age -0.0000347 0.0000486*  

(-0.54) (2.13) 
R-sq 0.605 0.515  

COVID-19 cases 
Inmates released in March 1.340* 1.975***  

(2.11) (4.97) 
Poverty population -0.00216 0.000629  

(-1.20) (0.64) 
Public transit utilization population -0.00736** -0.00245*  

(-3.42) (-1.99) 
Black population 0.00240* 0.00231***  

(2.60) (4.26) 
Population density 0.00232 0.00429***  

(1.65) (5.23) 
Population 0.00471*** 0.00265***  

(9.02) (12.94) 
Male to female ratio 43.89 50.55  

(0.44) (1.73) 
Median age -3.492 2.259**  

(-1.20) (3.23) 
   
R-sq 0.855 0.797 
 
t statistics in parentheses, *p < 0.05 **p < 0.01 ***p < 0.001 
 
Source: Authors’ analysis of data from Cook County Jail, Illinois Department of Public Health, 2010 US 
Census, and 2011 American Community Survey. 
Notes: Sample is restricted to ZIP codes with 5 or more COVID-19 cases as of April 19, 2020 (the requirement 
set by the Illinois Department of Public Health for reporting by ZIP code). 



Appendix Exhibit 4 
We recognize there is debate in the econometrics literature concerning the relative 
merits of linear regression models vs. other parametric models. We reestimated all 
baseline tables using a Poisson model and find similar conclusions. The results are 
presented here. 
 
Multivariate Regression Analysis Using Count Model 
 
 Chicago Illinois 

Dependent Variable COVID-19 cases 

Inmates released in March 0.00470*** 0.00392*** 
 (6.4) (6.01) 

Poverty population -0.000000135 -0.0000149*** 
 (-0.08) (-9.89) 

Public transit utilization population 
 

- 0.0000194*** 
 

-0.0000460*** 
 (-7.29) (-20.73) 

Black population 0.00000811*** 0.0000229*** 
 (8.64) (28.2) 

Population density 0.0000107*** 0.0000555*** 
 (5.74) (37.00) 

Population 0.0000168*** 0.0000294*** 
 (29.37) (68.87) 

   

R-sq 0.672 0.67 

 
t statistics in parentheses, *p < 0.05 **p < 0.01 ***p < 0.001 
 
Source: Authors’ analysis of data from Cook County Jail, Illinois Department of Public 
Health, 2010 US Census, and 2011 American Community Survey. 
Notes: Sample is restricted to ZIP codes with 5 or more COVID-19 cases as of April 19, 
2020 (the requirement set by the Illinois Department of Public Health for reporting by 
ZIP code). 



By Eric Reinhart and Daniel Chen

Incarceration And Its
Disseminations: COVID-19
Pandemic Lessons From Chicago’s
Cook County Jail

ABSTRACT Jails and prisons are major sites of novel coronavirus (SARS-
CoV-2) infection. Many jurisdictions in the United States have therefore
accelerated release of low-risk offenders. Early release, however, does not
address how arrest and pre-trial detention practices may be contributing
to disease spread. Using data from Cook County Jail, in Chicago, Illinois,
one of the largest known nodes of SARS-CoV-2 spread, we analyze the
relationship between jailing practices and community infections at the
zip-code level. We find that jail cycling is a significant predictor of SARS-
CoV-2 infection, accounting for 55 percent of the variance in case rates
across zip codes in Chicago and 37 percent in Illinois. By comparison, jail
cycling far exceeds race, poverty, public transit utilization, and
population density as a predictor of variance. The data suggest that
cycling through Cook County Jail alone is associated with 15.7 percent of
all documented novel coronavirus disease (COVID-19) cases in Illinois and
15.9 percent in Chicago as of April 19, 2020. Our findings support
arguments for reduced reliance on incarceration and for related justice
reforms both as emergency measures during the present pandemic and as
sustained structural changes vital for future pandemic preparedness and
public health. [Editor’s Note: This Fast Track Ahead Of Print article is the
accepted version of the peer-reviewed manuscript. The final edited version
will appear in an upcoming issue of Health Affairs.]

R
elative to peer nations, the United
States relies disproportionately
on arrest and incarceration in its
criminal justice administration. In
2018, thereweremore than 10mil-

lion arrests, five million arrests cycled through
jails, and twomillion incarcerated persons in the
United States, accounting for nearly a quarter of
the total incarcerated population worldwide.1–3

As a result, many of the country’s jails and peni-
tentiaries are severely overcrowded.4 The current
novel coronavirus disease (COVID-19) pandemic
presents an urgent public health incentive for
reconsidering the logic of punishment and re-
ducing reliance on arrest and incarceration.5–9

Such a shift would coincide with important po-
litical and ethical arguments for reforming po-
licing and carceral policy.10–12

Existing conditions in jails and penitentiaries
make infection control particularly difficult, put-
ting inmates at unconscionable and perhaps un-
constitutional risk.13 The outbreak at CookCoun-
ty Jail in Chicago, which was the largest known
node of SARS-CoV-2 spread in the country until
surpassed by a state prison in Ohio, makes this
reality plain.14–16 In light of the risk of epidemics
in densely populated carceral facilities, many
jurisdictions have begun releasing certain low-
risk offenders in jails and prisons in order to
mitigate the risks posed to inmates with condi-
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tions that render themmore vulnerable to severe
COVID-19.17 It is estimated that for approximate-
ly 40 percent of incarcerated persons there is
no public safety justification for their con-
finement.18,19

Early policy discussions around the infection
risk posed by incarceration during the pandemic
focused on prison epidemics and the need for
associated changes in release policy, such as
commutations and compassionate release.20

These release-oriented approaches, which are
necessary for ethical treatment of incarcerated
persons, are not adequate to address the way in
which ongoing arrest and pre-trial detention
practices in jails may be contributing to disease
spread in community contexts. This broader dis-
cussion goes beyond prison epidemics to consid-
er the consequences of policing practices and
jail cycling for SARS-CoV-2 spread. It has more
recently begun to attract appropriate attention,
including in a non-peer-reviewed modeling
study produced by the American Civil Liberties
Union in collaboration with several universities,
which is based on extensive simulations but little
evidence.21

Our research evaluates how, following arrest
and subsequent cycling in and out of jails as
individuals await hearings and trials, the infec-
tion risk to those processed through the jail sys-
tem may multiply into a generalized risk to the
public. The data analysis of empirical evidence in
our study offers a supplement to modeling stud-
ies, which, in the absence of strong available
evidence, necessarily rely on various assump-
tions about SARS-CoV-2 infectivity in jails and
prisons, spread in community contexts follow-
ing inmate release, rates of symptomatic expres-
sion and detection among infected persons,
mortality rates, and other estimated variables in
order to simulate various scenarios.22 Our analy-
sis of jail cycling and community spread of SARS-
CoV-2presents preliminary evidence concerning
Cook County Jail and the State of Illinois that
should be followed by larger studies that can
further strengthen the evidentiary basis for
modeling and managing an ongoing public
health crisis.

Study Data And Methods
The scale of jail-community cycling and its po-
tential for infection seeding is significant: for
example, in the month of March 2020, 1,855
individuals were booked into Cook County Jail
in Chicago while 2,129 were released, 92 percent
of whom had been booked into the jail after
February 1, 2020.We examine this epidemiologi-
cal connection between jail and community at
the zip-code level, using booking, release, and

COVID-19 data obtained from Cook County Jail,
demographic data from the 2010 US Census and
2011 American Community Survey (the most re-
cent years for which zip-code level data are avail-
able), and COVID-19 data reported by the Illinois
Department of Public Health. To evaluate the
relative strengthof the correlationbetweenCook
County Jail cycling and COVID-19 spread in the
city of Chicago and the state of Illinois, we ran
bivariate and multivariate regressions between
the COVID-19 case rate and five variables by zip
code: jail inmates released inMarch, proportion
of black residents, poverty rate, public transit
utilization rate, and population density.
Our analysis necessarily relies on the assump-

tion that arrests and releases are unrelated to
omitted factors that may be associated with
COVID-19 across zip codes.We therefore cannot
rule out reverse causality. However, other likely
causal factors of COVID-19 case rates are plausi-
bly associated with the other demographic con-
trols we have used, which we found did not ac-
count for the correlationwe observe between jail
cycling and COVID-19.
In terms of generalizability, we have used data

only from Illinois and a single county jail—Cook
County Jail, the nation’s largest single-site jail
and third largest jail system. Cook County is the
second most populous county in the US, which
makes its activities relevant even if they are not
representative of smaller counties. The associa-
tion we document in Chicago and statewide in
Illinois does not appear driven by outliers, which
alleviates possible concerns that sampling fac-
tors are driving the correlations we report. As
we have noted, these correlations persist in anal-
ysis of the raw data and in multiple regressions
that include controls.
Minimal data concerning jail staff is another

limitation. According to data we obtained from
Cook County Sheriff’s Office, there were more
than 600 infections within the jail as of April 19;
more than 100 of these were among jail staff.
These infections among staff are accounted for
within institutional reporting but not included
in our community-level SARS-CoV-2 data. How-
ever, one might expect that jail staff who go in
and out of the jail on a daily basis would have
unusually high potential for seeding SARS-CoV-
2 in their communities.Unfortunately,wedonot
have zip-code level data on the place of residence
of jail staff that would enable us to account for
their potential role in community spread. If we
had been able to account for staff-associated
community spread of SARS-CoV-2 in our analy-
sis, we expect that the association between Cook
County Jail andcommunity infection rateswould
be even greater than we have been able to dem-
onstrate with available data.

COVID-19
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Study Results
Online supplemental exhibit 123 provides details
on the above variables for zip codes in both Chi-
cago and statewide in Illinois (limiting to zip
codeswith at least 5 cases of COVID-19 as of April
19), alongwith summary statistics. It shows that,
in comparison with the rest of Illinois, Chicago
zip codes are poorer, use public transit more,
and have a higher proportion of black residents
and higher population density.
Bivariate correlations between COVID-19 case

rates and five variables aregiven in supplemental
exhibit 2.23 This shows that, restricting to the city
of Chicago, released jail inmates, poverty, and
black residents were significantly positively cor-
relatedwithCOVID-19 case rate, withR-sq values
of 0.55, 0.26, and0.41, respectively. Statewide in
Illinois, all variableswere significantly positively
correlated with COVID-19, with R-sq values of
0.37 (released jail inmates), 0.09 (poverty),
0.26 (public transit utilization), 0.30 (black res-
idents), and 0.21 (population density).
In multivariate linear regression restricted to

Chicago, the significant positive associations
with race and poverty disappear while released
inmates remains significant at the 1 percent level
(supplemental exhibit 3).23 See supplemental ex-
hibit 4 for a scatter plot of this relationship and
appendix exhibit 1 for scatter plots of all the
other relationships.23 In multivariate regression
for Illinois, positive associations with released
inmates, race, and population density remain
significant at the 1 percent level. Supplemental
exhibit 3 provides the regression coefficients.23

Rendered in absolute population terms (as in the
lower half of supplemental exhibit 3), multivari-
ate regressions suggest that the cycling of 2,129
individuals through Cook County Jail in March
was associated with 4,575 additional known
community infections in Illinois as of April 19.
We have arrived at this number by multiplying
thenumberof released inmatesby the regression
coefficient (2.149). In Chicago zip codes, the
number of released inmates (1,252) multiplied
by the regression coefficient (1.548) suggests
1,938 additional Chicago cases were associated
with the jail.
These numbers would represent 15.7 percent

of all documented cases in Illinois and 15.9 per-
cent in Chicago as of April 19, suggesting that a
much higher number of cases is linked to the jail
than limited contact tracing has established.7

Our results are robust to the inclusion of all Illi-
nois zip codeswith fewer than5 reportedCOVID-
19 community infections (the limited number
required by Illinois Department of Public Health
in order for them to report cases by zip code) by
assigning them a value of zero infections. See
appendix exhibit 2 for this analysis andappendix

exhibits 3 and 4 for additional models and spec-
ifications.23

Discussion
This analysis shows that, asofApril 19,COVID-19
case rates were significantly higher in zip codes
with higher rates of arrest and released jail in-
mates. We find that jail cycling is a significant
predictor of SARS-CoV-2 infection, accounting
for 55 percent of the variance in case rates across
zip codes inChicagoand37percent in Illinois. By
comparison, jail cycling far exceeds race, pover-
ty, public transit utilization, andpopulationden-
sity as predictor of variance.
Although currently available data are inade-

quate to establish a clear causal relation, these
provisional findings are consistent with the hy-
pothesis that arrest and jailing practices are aug-
menting infection rates in highly policed neigh-
borhoods. Although we cannot infer causality, it
is possible that, as arrested individuals are ex-
posed to high-risk spaces for infection in jails
and then later released to their communities,
the criminal justice system is turning them into
potential disease vectors for their families,
neighbors, and, ultimately, the general public.
In light of the well-documented, disproportion-
ate intensity of policing and incarceration in
black neighborhoods in the United States, the
carceral-community spread of disease may bear
partial responsibility for the striking racial dis-
parities noted in COVID-19 cases.12 In Chicago,
although black residents comprise only 30 per-
cent of the population, they represent 75 percent
of the Cook County Jail population and 72 per-
cent of the city’s COVID-19-related deaths.24

Our findings reinforce arguments that efforts
to shift criminal justice administration away
from arrest and incarceration may be vital for
protecting the public health during this pandem-
ic and reducing vulnerability to future epidem-
ics.5–9,19 Waiting until epidemic outbreaks be-
come apparent to implement changes in the
criminal justice system, as in the present case,
is not sufficient and will not protect against a
reprise of the current situation. The COVID-19
pandemic is making clear that alternative mech-
anisms of criminal deterrence such as citations,
public service requirements, and supervised re-
lease are not simply ethical demands but also
sound public health policy in a globalized era
of vulnerability to rapid spread of infectious
diseases.25

Conclusion
The criminal justice system in the United States
is just one amongmany existing social structures

August 2020 39:8 Health Affairs 3



that are being subjected to renewed scrutiny dur-
ing the COVID-19 pandemic because of the pub-
lic health hazards they pose. Pandemic reality
has brought us to an unprecedented collective
realization of national and global interconnec-

tedness in which the risks of vulnerability to
disease for America’s incarcerated and the
world’s poor, for example, threaten all of us,
although clearly not equally.26–29 ▪

Daniel Chen acknowledges support from
the Centre National de la Recherche
Scientifique (CNRS), in France, for his
position as CNRS Directeur de
Recherche, and a research grant from
the Knowledge for Change Trust Fund.
[Published online June 4, 2020.]
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APPENDIX 

Supplemental Exhibit 1: Summary Statistics  

Chicago (n = 50) Illinois (n = 355) 

Mean 
Standard 
Deviation Mean 

Standard 
Deviation 

SARS-CoV-2 cases per capita 0.005 0.002 0.003 0.002 

Inmates released in March per capita 0.001 0.001 0.0001 0.0003 

Poverty rate 0.242 0.159 0.117 0.116 

Public transit utilization rate 0.251 0.098 0.079 0.090 

% Black population 0.360 0.357 0.145 0.243 

Population density 15433 8016 4276 5895 

Population  52545 24304 27815 18818 

Source: Authors’ analysis of data from Cook County Jail, Illinois Department of Public Health, 
2010 US Census, and 2011 American Community Survey.  

Notes: Sample is restricted to zip codes with 5 or more SARS-CoV-2 cases as of April 19, 2020 
(the minimum requirement set by the Illinois Department of Public Health for reporting by zip 
code). 



 

 

Supplemental Exhibit 2: Estimated relationships between SARS-CoV-2 cases per capita, number 
of inmates released, and other variables from bivariate regression analysis 
 

Sample: Chicago    
Independent variables Parameter estimate p value R-sq 

    
Inmates released in March per capita 2.207 <0.001 0.551 

Poverty rate 0.00551 <0.001 0.261 

Public transit utilization rate 0.00139 >0.1 0.006 

% Black population 0.00307 <0.001 0.406 

Population density 0.0000000403 >0.1 0.035 

    

Sample: Illinois    

    
Inmates released in March per capita 4.065 <0.001 0.367 

Poverty rate 0.00518 <0.001 0.094 

Public transit utilization rate 0.0110 <0.001 0.256 

% Black population 0.00442 <0.001 0.301 

Population density 0.000000152 <0.001 0.209 
 
Source: Authors’ analysis of data from Cook County Jail, Illinois Department of Public Health, 
2010 US Census, and 2011 American Community Survey.  
 
Notes: Sample is restricted to zip codes with 5 or more SARS-CoV-2 cases as of April 19, 2020 
(the minimum requirement set by the Illinois Department of Public Health for reporting by zip 
code). 
  



 

 

Supplemental Exhibit 3: Estimated relationships between SARS-CoV-2 cases per capita, number 
of inmates released, and other variables from multivariate regression analysis 
 

 Chicago Illinois 

Independent variables Coefficients for SARS-CoV-2 cases/population 
Inmates released in March 
per capita 1.874**** 2.398**** 

Poverty rate 0.000153 -0.00561**** 
Public transit utilization 
rate -0.00527 -0.00191 

% Black population 0.00131 0.00398**** 

Population density 0.000000027 0.000000122**** 

     

R-sq 0.601 0.508 

   

 Coefficients for SARS-CoV-2 cases 

   
Inmates released in March 1.548** 2.149**** 

Poverty population -0.000596 -0.000536 
Public transit utilization 
population -0.00648*** -0.00168 

Black population 0.00179** 0.00195**** 

Population density 0.00223 0.00395**** 

Population 0.00452**** 0.00263**** 

     

R-sq 0.847 0.791 
 
Source: Authors’ analysis of data from Cook County Jail, Illinois Department of Public Health, 
2010 US Census, and 2011 American Community Survey.  
 
Notes: Sample is restricted to zip codes with 5 or more SARS-CoV-2 cases as of April 19, 2020 
(the minimum requirement set by the Illinois Department of Public Health for reporting by zip 
code). 
** p<0.05, *** p<0.01, **** p<0.001 
  



 

 

Supplemental Exhibit 4 Scatterplot Analysis of SARS-CoV-2 Cases in Chicago 

 
SOURCE Authors’ analysis of data from Cook County Jail, Illinois Department of Public Health, 
2010 US Census, and 2011 American Community Survey. NOTES This scatter represents a 
relationship between SARS-CoV-2 cases per capita and Inmates released in March per capita 
after residualizing on poverty rate, public transit utilization rate, percent black population, and 
population density. Sample is restricted to zip codes with 5 or more SARS-CoV-2 cases as of 
April 19, 2020 (the reporting requirement by the Illinois Department of Public Health for 
reporting by zip code). 
  



 

 

Appendix Exhibit 1: Scatterplot Analysis of SARS-CoV-2 Cases in Chicago 

 
Source: Authors’ analysis of data from Cook County Jail, Illinois Department of Public Health, 
2010 US Census, and 2011 American Community Survey.  
 
Notes: Each scatter represents a relationship between the dependent variable and independent 
variable after residualizing on the other four independent variables. Sample is restricted to zip 
codes with 5 or more SARS-CoV-2 cases as of April 19, 2020 (the reporting requirement by the 
Illinois Department of Public Health for reporting by zip code). 
 



 

 

Appendix Exhibit 2: Multivariate Regression Analysis Inclusive of All Illinois Zip Codes  
 

 Chicago Illinois 

Independent variables SARS-CoV-2 cases / population 

   
Inmates released in March per capita 1.047 2.158**** 

 (1.79) (10.01) 

Poverty rate 0.00172 -0.00328**** 

 (0.84) (-10.35) 

Public transit utilization rate -0.00595 0.00179* 

 (-1.84) (2.12) 

% Black population 0.00250** 0.00354**** 

 (2.30) (13.63) 

Population density 0.00000006 0.000000150**** 

 (1.50) (11.46) 

   
R-sq 0.484 0.593 

   

 SARS-CoV-2 cases 

   
Inmates released in March 1.547** 2.538**** 

 (2.58) (10.85) 

Poverty population -0.000601 -0.000621 

 (-0.43) (-1.20) 

Public transit utilization population -0.00649*** 0.00102 

 (-3.24) (1.56) 

Black population 0.00180** 0.00137**** 

 (2.37) (4.57) 

Population density 0.00225 0.00280**** 

 (1.68) (6.25) 

Population 0.00453**** 0.00199**** 

 (9.59) (23.33) 

   

R-sq 0.867 0.836 

   

   
** p<0.05, *** p<0.01, **** p<0.001 

 
Source: Authors’ analysis of data from Cook County Jail, Illinois Department of Public Health, 2010 US Census, 
and 2011 American Community Survey.  
 
Notes: Zip codes with fewer than 5 SARS-CoV-2 cases as of April 19, 2020 (the minimum requirement set by 
the Illinois Department of Public Health for reporting by zip code) are assigned a value of zero. 



 

 

  



 

 

Appendix Exhibit 3 
We have selected control variables of race, public transit, poverty, and population density, as these have all 
been well established in their associations with the rate of SARS-CoV-2 spread in communities. Although age 
and gender are associated with SARS-CoV-2 outcomes, at the time of this writing, we are not aware of 
evidence that they are significantly associated with infectious spread within communities, which is what this 
study evaluates (and not outcomes). Nonetheless, we include below multivariate analysis with data on age 
and gender. Our results are robust to these additional controls. 
  
Multivariate Regression Analysis With Additional Controls 
 

Dependent Variables SARS-CoV-2 cases / population 
Inmates released in March / population 1.803*** 2.456***  

(3.64) (6.83) 
Poverty rate -0.000767 -0.00455***  

(-0.35) (-4.27) 
Public transit utilization rate  

-0.00533 
 

-0.00249  
(-1.94) (-1.44) 

% Black population 0.00161 0.00403***  
(1.43) (7.6) 

Population density 0.00000002 0.000000131***  
(0.73) (5.46) 

Male to female ratio 0.000323 0.000890  
(0.13) (0.96) 

Median age -0.0000347 0.0000486*  
(-0.54) (2.13) 

R-sq 0.605 0.515  
SARS-CoV-2 cases 

Inmates released in March 1.340* 1.975***  
(2.11) (4.97) 

Poverty population -0.00216 0.000629  
(-1.20) (0.64) 

Public transit utilization population -0.00736** -0.00245*  
(-3.42) (-1.99) 

Black population 0.00240* 0.00231***  
(2.60) (4.26) 

Population density 0.00232 0.00429***  
(1.65) (5.23) 

Population 0.00471*** 0.00265***  
(9.02) (12.94) 

Male to female ratio 43.89 50.55  
(0.44) (1.73) 

Median age -3.492 2.259**  
(-1.20) (3.23) 

R-sq 0.855 0.797 
Sample Chicago Illinois 

 



 

 

t statistics in parentheses, * p<0.05 ** p < 0.01 *** p<0.001 
 
Source: Authors’ analysis of data from Cook County Jail, Illinois Department of Public Health, 2010 US Census, 
and 2011 American Community Survey. 
Notes: Sample is restricted to zip codes with 5 or more SARS-CoV-2 cases as of April 19, 2020 (the minimum 
requirement set by the Illinois Department of Public Health for reporting by zip code). 
  



 

 

Appendix Exhibit 4 
We recognize there is debate in the econometrics literature concerning the relative merits of linear regression 
models vs. other parametric models. We reestimated all baseline tables using a Poisson model and find similar 
conclusions. The results are presented here. 
 
Multivariate Regression Analysis Using Count Model 
 
Dependent Variables SARS-CoV-2 cases 

Inmates released in March 0.00470*** 0.00392*** 
 (6.4) (6.01) 

Poverty population -0.000000135 -0.0000149*** 
 (-0.08) (-9.89) 

Public transit utilization population - 0.0000194*** -0.0000460*** 
 (-7.29) (-20.73) 

Black population 0.00000811*** 0.0000229*** 
 (8.64) (28.2) 

Population density 0.0000107*** 0.0000555*** 
 (5.74) (37.00) 

Population 0.0000168*** 0.0000294*** 
 (29.37) (68.87) 

R-sq 0.672 0.67 

Sample Chicago Illinois 
 
t statistics in parentheses, * p<0.05 ** p < 0.01 *** p<0.001 
 
Source: Authors’ analysis of data from Cook County Jail, Illinois Department of Public Health, 2010 US Census, 
and 2011 American Community Survey. 
Notes: Sample is restricted to zip codes with 5 or more SARS-CoV-2 cases as of April 19, 2020 (the minimum 
requirement set by the Illinois Department of Public Health for reporting by zip code). 




