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Abstract

By January 2024, the COVID-19 pandemic claimed more than 1.1 million deaths in
the United States (U.S.). People in prison are particularly vulnerable to COVID-19
as they have no ability to socially distance, secure masks, disinfect their environ-
ment or have as much access to tests or vaccinations as is available in the com-
munity. In addition, many of these individuals reside in crowded conditions with
little ventilation, which makes the spread of the virus more likely. In this paper, we
used data from two projects, including the UCLA Law COVID Behind Bars Data
Project and the COVID Prison Project, and supplemented these with publicly avail-
able data to examine the number of deaths and infection rates caused by COVID-19
among people in prison and prison staff in the U.S., as reported by the population of
those facilities. We found that the incidence of infections and death rates in prisons
were affected by crowding, prison security type (maximum, medium, minimum, or
mixed) and level of prison (state or federal). People in prison who were less likely to
have as much human contact (e.g., maximum-security prisons) were also less likely
to be afflicted with COVID-19. People in prison were twice as likely to be infected
by COVID-19 but had a similar death rate compared to the general public. Prison
overcrowding increased the infection rate. The most effective state health policy was
to quarantine people who had close contact with confirmed, positive cases. Further,
state prisons demonstrated a higher death rate compared to federal prisons. Greater
efforts to ameliorate COVID-19 and similar pathogens should be directed at state
prisons with lower-level security and prisons with closer contact with the commu-
nity. Quarantining close-contacts and restricting movements were the most effective
state-level responses to reduce infections in prisons during April 2020 to April 2022.
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Introduction

As of December 2020, 1,215,800 persons were incarcerated in state or federal
prisons in the United States (U.S.) (Kluckow & Zeng, 2022, p. 2). In a Marshall
Project review of the coronavirus disease (COVID-19) in prisons, researchers
documented more than half a million cases of COVID-19 among prison staff and
people in prison, as well as 3,000 deaths as of June 2021 (Park et al., 2021, p.
1-2). The pandemic’s source is the Severe Acute Respiratory Syndrome Corona-
virus 2 (SARS-CoV-2), which is a novel pathogen that causes the virus (Franco-
Paredes et al., 2020). COVID-19 is believed to have originated in China in 2019
and has since spread to most countries, wreaking havoc worldwide and resulting
in millions of deaths, including 1,169,666 in the U.S. alone as of January 2024
(Centers for Disease Control and Prevention [CDC], 2024).

Prisons have become an epicenter for COVID-19 spread, resulting in thou-
sands of cases (Franco-Paredes et al., 2020; Klein & Turcotte, 2021; Park et al.,
2021). People in prisons are particularly vulnerable to the virus (Akiyama et al.,
2020; Burki, 2020; Nowotny et al., 2020) as they have no ability to socially dis-
tance, secure masks, or disinfect their environment and are dependent on staff
for personal protective equipment (PPE) and for testing or vaccination (Franco-
Paredes et al., 2020; Klein et al., 2021). Though the CDC promulgated guidelines
to protect the health of people in prison and correctional staff during the height
of the pandemic, it is not clear that state and federal prison managers adhered to
them (CDC, 2021; Park et al., 2021).

In many prisons, there were not standardized means of ensuring that even
those afflicted with COVID-19 were separately housed from those who did not
have it (Herring & Sharma, 2021). Nor were people in prison always provided
with masks, soap, and sanitizing disinfectant solutions necessary to prevent the
spread of disease (Klein et al., 2021). Obviously, some availability of these items
and practices has since changed as either the virus continued to spread (e.g.,
provision of PPE or soap and masks) or as COVID-19 cases decreased in pris-
ons (e.g., visitation resumed or masks were no longer required). As a few exam-
ples, the Oklahoma Department of Corrections (DOC) (2020) provided persons
in prison with free soap as a way to prevent the spread of the virus early on in
the pandemic, the New York Department of Corrections and Community Super-
vision (n.d.) rescinded its masking requirement in September 2022 while mask
restrictions were lifted for visitors, staff, and people in prison in March of 2022
in Colorado prisons (Colorado DOC, 2024). Further, the Louisiana DOC (2021)
resumed in-person visitation in March of 2021, and the Arkansas DOC (2022)
lifted modified in-person visitation restrictions for COVID-19 low- and medium-
risk facilities in May of 2022. On a broader level, the CDC revised some of its
masking guidelines in the beginning of 2022, suggesting that many people no
longer needed to wear them indoors if they were at a lower risk for severe illness
(Lovelace & Edwards, 2022).

More recently, the CDC (2023b) recommended the following steps as COVID-
19 prevention guidelines specific to correctional facilities: staff and people in
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prison stay up-to-date on vaccinations, improve ventilation in facilities, test for
COVID-19 when needed (e.g., upon exposure or when symptoms arise), possibly
suspend medical co-pays for people in prison seeking tests or medical evalua-
tions, wear masks or PPE when appropriate, promote facility control and infec-
tion cleaning, quarantine staff and residents who test positive, provide access to
treatment, monitor and communicate potential outbreaks, create physical distance
in congregate areas. In hindsight, these recommendations seem straightforward
given what is presently known about the virus, but there was a lag between prac-
tices implemented in the community and those in prisons. For instance, people in
prison were some of the last of U.S. adults eligible for testing in many states, even
though many among them were in a more precarious position health-wise (e.g.,
elderly or with underlying health conditions; Burki, 2020; Nowotny et al. anal-
ysis of COVID-19 infection and death rates in prisons has been the difficulties
researchers encounters in accessing individual-level prisoners’ data and medical
records. While a Bureau of Justice Statistics (BJS) report supplies basic infor-
mation about the effect of COVID-19 on correctional populations (Carson et al.,
2022), we attempt to address this research gap by employing data from multiple
sources, comprising a national sample, and contend that state- and prison-level
factors may impact COVID infection and death rates among people in prison.

Literature Review

Prior to the COVID-19 pandemic, it cannot be said that prisons were a healthy
place. In fact, prisons are plagued by numerous maladies, and people in prison tend
to have weaker immune systems as well as more chronic diseases when compared
to the general population (Akiyama et al., 2020; Burki, 2020; Nowotny et al., 2020),
and are more susceptible to infection (Kinner et al., 2020). This unhealthy situa-
tion, coupled with the growing number of elderly people in prison, set the stage for
devastation when the pandemic hit. COVID-19, in concert with pre-existing health
(Burki, 2020; Nowotny et al., 2020) and cleanliness issues (Akiyama et al., 2020)
as well as overcrowding, intensified the spread. The following discussion details the
effects of COVID-19 generally and within prisons in addition to other conditions
that have contributed to disease spread within prisons.

Deleterious Outcomes of COVID-19

COVID-19 presents numerous health side effects, especially in correctional set-
tings. The virus is a respiratory pathogen, and such diseases are not uncommon in
the prison setting (Kinner et al., 2020). Viral infections that are highly transmissible,
including COVID-19, mumps, and measles, spread quickly among correctional staff
and people in prison. COVID-19 infection is unique compared to other disease out-
breaks as it spreads extremely quickly and widely within groups without an appro-
priate intervention (Beaudry et al., 2020; Hummer, 2020). Unlike other infections,
the community that was targeted by COVID-19 often lacked pre-existing immunity
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due to it being a novel virus. Even with immunity, the fast-evolving variants could
render the protective efficacy of the immunity less effective over time (CDC, 2023d).

Additionally, attempts to control infections in prisons can be worsened by the pri-
oritization of security needs over the provision of sufficient medical services (Amon,
2020; Wildeman & Wang, 2017). Due to prisons representing high-risk locations
for COVID-19 and outbreaks, medical professionals and researchers have suggested
that targeted preventive efforts be included in nationwide efforts to mitigate spread
of the virus (Kinner et al., 2020; Marcum, 2020; Montoya-Barthelemy et al., 2020).
This recommendation is notable as the illness can have a large impact on the com-
munity and is not restricted to inside the prison walls.

Beaudry et al. (2020) conducted a review of studies that have addressed infec-
tious diseases in prisons to assess how prisons have managed these diseases in an
attempt to inform public health responses to COVID-19. In their review, 12 studies
identified possible community impacts of prisons during outbreaks of contagious
diseases, including the effect of COVID-19 (Njuguan et al. 2020). In reaction to this
reality, steps have been taken to address some of these outcomes. For instance, some
jurisdictions incorporated correctional facilities into public health approaches to
address the pandemic (Beaudry et al., 2020). Part of limiting the spread of COVID-
19 in the community, and within prisons, necessitates a discussion of prison condi-
tions that may contribute to infection and death rates.

Aggravating Factors in Prisons

Prisons are a setting in which any infectious disease can result in calamity as a result
of living conditions in these facilities. Many factors, including people in prisons
themselves, can contribute to a higher likelihood of a disease spreading. People in
prison have more risk factors for infection, especially COVID-19 (Burki, 2020; Kin-
ner et al., 2020; Nowotny et al., 2020) due to the ease of transmission detailed pre-
viously. Additionally, people in prison are unable to avoid close contact with each
other or staff, they may live in unsanitary conditions, reside in insufficiently ven-
tilated buildings, and may have inadequate access to essential healthcare resources
(Dolan et al., 2016; Nowotny et al., 2020). All of these exacerbating factors, in addi-
tion to new COVID-19 variants that are even more infectious, means that people in
prison are particularly vulnerable to the virus.

Furthermore, COVID-19 is an even greater concern in prisons than other commu-
nicable diseases because it is a respiratory pathogen that transmits easily in congre-
gate settings (Akiyama et al., 2020). A lack of space (Dolan et al., 2016; Nowotny
et al., 2020) further increases ease of contamination. Social distancing is a tactic
that could slow the spread of COVID-19 in such spaces, but it is not necessarily
achievable due to mass incarceration and prison overcrowding. A report from the
BIJS showed that prison population counts in 12 states and the Federal Bureau of
Prisons (BOP) met or exceeded maximum rated operational and design capacities,
and a further 25 states exceeded minimum capacities before the onset of COVID-19
(Carson, 2020). Therefore, social distancing was not always an option to plausibly
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reduce COVID-19 spread. Importantly, crowding, while common in some prisons, is
less of an aggravating factor in others (Minton et al., 2021; Park et al., 2021).

Access to resources may also aggravate disease spread. While wearing masks and
the frequent appropriate use of soap and sanitizer can help prevent the spread of the
virus, these options may not be possible if people in prisons are required to pay for
personal hygiene products. As a result, transmissibility is heightened in poorly ven-
tilated and resourced facilities that are overcrowded (Dolan et al., 2016; Nowotny
et al., 2020). Moreover, as a result of turnover and frequent movements between
and within correctional facilities, transmission of the virus can occur rapidly (Rubin,
2020).

It is not only people in prison who are impacted. Correctional staff are also at
risk of infection because they, too, operate in the same prison environment that is
susceptible to all of these aggravating factors. According to Nowotny et al. (2020),
the COVID-19 infection rate of correctional staff, which is similar to that of people
in prison, exceeded the case rate of the general population. In fact, in almost 90% of
jurisdictions studied, the initial case burden was higher among staff than people in
prison (Ward et al., 2021). There is also some evidence that staff were among public
service workers that, as a group, were the least likely to be vaccinated, thus expos-
ing people in prison to the virus (Tyagi & Manson, 2021). Moreover, correctional
staff are particularly susceptible because they travel and work between the prison
environment and their communities (Nowotny et al., 2021). Further, their well-doc-
umented occupational risks, including malnutrition, lack of physical activity, sleep
deprivation, depression, and anxiety may heighten their vulnerability to infection
during disease outbreaks. In short, the prison environment can increase the spread of
virus spread for both staff and people who are incarcerated. In the current study, we
focus only on the latter.

Correctional Policy and COVID-19

Correctional policy is a relevant factor when considering the number of positive
COVID-19 cases and deaths in a given correctional facility. States, counties, and
facilities have responded differentially to the virus (CDC COVID-19 Response
Team, 2020; Klein et al., 2021; Kowalski et al., 2022). Some of these differential
responses are a result of variety in policies and implementation, prison size, crowd-
ing, and security level.

Policy Variations Across the U.S.

Due to the differential timing and impact of COVID-19 in states originally (CDC
COVID-19 Response Team, 2020) and the subsequent discovery of variants, preva-
lence of COVID-19 cases and deaths may be expected to vary by state and by prisons
within states. There has also been wide variation in restrictions put in place across
state lines as well as differences in pandemic response and policy implementation
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(e.g., masking, quarantine, prison transfers, and early releases) across correctional
facilities in the U.S. (Klein et al., 2021; Kowalski et al., 2022; Novisky et al., 2020).

One approach that was implemented in some states and at the federal level during
the pandemic was the reduction of prison populations. As noted in a BJS Report,
prison populations declined in 49 states from the end of 2019 to the end of 2020,
“largely as a result of the COVID-19 pandemic” (Carson, 2022, p. 1). These reduc-
tions were achieved through a number of methods. Early releases for individuals
at a low risk for recidivism and refraining from incarcerating those convicted of
low-level offenses was one approach (Carson et al., 2022; Okano & Blower, 2020;
United Nations Office on Drugs and Crime, 2020). In some jurisdictions, judges
were advised to consider the impact of COVID-19 in prisons when making sentenc-
ing decisions (Davis, 2020). Other jurisdictions released people in prison who were
close to their release date while others released people in prison who were less likely
to recidivate (e.g., the elderly or pregnant) (Carson et al., 2022; Lines et al., 2020)
or those who were high-risk in terms of their health status (Prison Policy Initiative,
2022). Despite different mitigation efforts, the BJS reports that 374,400 people in
prison were infected with COVID-19 in state and federal prisons between March
2020 and February 2021 (Carson et al., 2022, p. 1). Further, the pandemic claimed
2,555 deaths among people in prison by April 2021 (Marquez et al., 2021).

Variations in Prison Crowding and Security Level

In an examination of COVID-19 responses in prison systems across the U.S., Klein
et al. (2021) found that the prison population (capacity) was not associated with a
prison system’s COVID-19 response. Yet, Kowalski et al. (2022) discovered a posi-
tive association between jail capacity and a jail’s pandemic response. Although jails
operate differently than prisons, overcrowding is relevant to both jails and prisons.
Kowalski et al.’s (2022) results are relevant to the current study, where we might
expect that, because a facility’s capacity is related to pandemic response, larger pris-
ons may be better equipped to respond proactively to a pandemic, which in turn may
affect the COVID-19 infection and death rate when accounting for overcrowding.

Security level can also have an immense impact (Crick et al., 2014), as people
in lower security prisons tend to have more contact with the community through
appearances in court, transfers, and work release. As a consequence, prisons can
affect community transmission of diseases (Besney et al., 2017; Njuguna et al.,
2020). Additionally, correctional facilities that have mixed security types (e.g.,
intake facilities) may also have higher levels of transmission from the community
due to prison admissions of individuals recently detained (Zawitz et al., 2021). Fur-
ther, community transmission to all security levels may result from visitors (Awof-
eso et al., 2001) and staff members (Crick et al., 2014; Leung et al., 2014).

Federal vs. State Prisons

There may also have been differences between state and federally run facilities in
their mitigation efforts. BJS statisticians have calculated a crude mortality rate of
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1.5 per 1000 incarcerated persons. The federal rate was lower at 1.2 as compared to
the state rate at 1.6 (Carson et al., 2022, p. 20). Differences in pandemic response
are notable as the BOP constitutes the largest single correctional system in the U.S.
(Blakinger & Hamilton, 2020), though, collectively, the state systems are much
larger.

As an example of one key difference across correctional systems, the BOP (as
well as some individual facilities) instituted a system-wide lockdown near the
beginning of the pandemic (Unlock the Box, 2020). Another key strategy the BOP
attempted to implement to slow the spread of COVID-19 was to transition some peo-
ple in prison to home confinement, particularly those at a greater risk of contracting
the disease as well as those who presented a low risk to the public (Cassels, 2020),
in addition to stopping transfers (Segura, 2020). The BOP also established protocols
for staff and directed them to refrain from working if they came into contact with a
person who was infected with the virus (Hummer, 2020). Although a number of crit-
ics have noted that some of these policies were implemented imperfectly or too late
(e.g., see Balsamo & Sisak, 2020; Buble, 2020; Hummer, 2020; Hymes, 2020; Wil-
liams et al., 2020), there was action taken at the federal level to mitigate the spread
of the virus. Clearly, several states also acted proactively to prevent the spread and
prevalence of the virus, but as a group, their responses were not as effective as the
federal government, as measured by death rates.

The Current Study

An examination of differences in infection and mortality rates across institutions
is vital as the threat to public safety likely differed across prisons (Novisky et al.,
2020). It is also important to better understand variation in infection and mortal-
ity rates in U.S. prisons as such experiences may affect perceptions of the health-
care system within a carceral setting (Novisky, 2018). Moreover, health conditions
within prisons are associated with successful reentry (Link et al., 2019; Semenza &
Link, 2019) and may affect the mental health of people in prison during a pandemic
(Novisky et al., 2020). In other words, a better understanding of factors that con-
tribute to differential rates of infection and mortality across prisons can facilitate an
assessment of the long-term effects of the pandemic in relation to physical and men-
tal health outcomes, reoffending, and possible constitutional rights lawsuits.

The deleterious health consequences of the COVID-19 pandemic call for more
rigorous justice and health research to produce scientific evidence and inform chal-
lenging correctional policies and practices decisions (Miller & Blumstein, 2020).
This study contributes to the literature as it presents a more recent update to infec-
tion and mortality rates, as well as COVID-19 policies, than other work that has
assessed COVID-19 infections and policies within U.S. prisons (Klein et al., 2021;
Novisky et al., 2020). Moreover, we are the first to provide a large national sample
of prisons while also examining prison- and state-level predictors of infection and
mortality rates. We hypothesize that prison crowding, net of certain control vari-
ables, will increase the infection and death rates in prisons across the U.S.
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Methodology

The current study aims to investigate the impact of prison crowding on the COVID-
19 infection and death rates of the incarcerated with a large national sample.
Although research has been conducted to investigate similar research questions
(Leibowitz et al., 2021), it is almost impossible to study these outcomes at the indi-
vidual-level because jurisdictions have unique practices (e.g., policy implications)
and operationalizations (e.g., “probable” or “actual” COVID-related death) when
collecting COVID-19 data. Therefore, the most sensible method to investigate our
research question about how and why COVID-19 varied in its prevalence in prisons
is to conduct an analysis at the facility-level. It is also critical to note that, because
the pandemic is dynamic, data regarding the number of positive cases and deaths
resulting from COVID-19 can change on a daily basis. Therefore, our analysis rep-
resents a snapshot of the totality of the pandemic: April 12th, 2020 to April 22nd,
2022.

Data and Sample

In this study we explored whether overcrowding is related to COVID-19 infection
and related deaths with secondary data derived from multiple sources. First, we
obtained a prison-level primary independent variable (prison crowding) and an out-
come variable (total number of COVID-19 infection and deaths by prison for peo-
ple in prison) from The UCLA Law COVID Behind Bars Data Project (Dolovich
et al., 2021). Second, we utilized state-level prison policy data from The COVID
Prison Project Data (Brinkley-Rubinstein et al., 2022). Third, we gathered addi-
tional prison characteristics data, such as security level and sex of people in prison
for each prison from each state’s DOC public-facing website, BOP websites, and/
or PREA audit reports. Fourth, we obtained state-level COVID-19 positive rates
from the Johns Hopkins University & Medicine Coronavirus Resource Center
(2022). Because the validity of these governmental data supersedes the validity of
the data from The UCLA Law COVID Behind Bars Data Project, as a protocol,
any disagreement among the data sources was overridden by the governmental data.
We removed facilities that were jails, immigration detention centers, youth deten-
tion facilities, or administrative facilities (such as headquarters). Fifth, we collected
data from The UCLA Law COVID Behind Bars Data Project on March 28, 2022,
data from the COVID Prison Project on March 18, 2022, and data from the Johns
Hopkins University & Medicine Coronavirus Resource Center (2022) on April 22,
2022.! We merged data based on the prison ID/name and their states and obtained
a large national cross-sectional sample of 1,006 cases/prisons. The timespan of the
sample covers data or governmental records from April 12, 2020, to April 22, 2022.
Correctional facilities that did not report COVID-19 death and infection data were

! The timespan covered in this study ranges from the beginning of the pandemic, April 12th, 2020, to
April 22nd, 2022, when the latest data were obtained at the time of this study. Since we used existing
data, we were unable to report exactly how many months were covered in the analysis.
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treated as missing and removed from the analyses via listwise deletion.” Sample
descriptives are shown in Table 1.

Measurement

The outcomes of this study are the COVID-19 infection rate and death rates, meas-
ured at the facility-level. Infection rate is operationalized as a ratio between the total
number of COVID-19 infections and total number of people in prison or prison beds
at the beginning of the pandemic. The death rate is computed as a ratio between the
total number of people in prison who died because of the virus and the total number
of people in prison overall.> Both outcomes did not conform to a Poisson distribu-
tion; therefore, we treated them as continuous variables. The outcome variables are
further log-transformed to remedy the skewed distributions (Finkelde & Dennison,
2020).

Our primary independent variable is the crowding index at the facility level. This
variable is operationalized as the ratio between the current prison beds and designed
capacity. A ratio of 1.00 indicates that the number of prison beds was equal to the
number of designed or available beds. A ratio above 1.00 indicates the prison beds
exceeded the designed capacity, and a ratio below 1.00 shows the prison beds were
beneath the designed capacity. This is the only variable we group-centered because
all of the remaining control variables have a meaningful “0” (Enders & Tofighi,
2007).

We introduced two sets of control variables at both the between- and within-level
models. The three within-level (Level 1) control variables involve sex of people at
the facility, prison security level, and state or federal prison (jurisdiction). Sex of
people at the facility is a nominal level measure which designates whether a prison
has male (2), female (1), or male and female residents (0). Prison security level is
a nominal variable that separates prison securities into five levels, including maxi-
mum (4), medium (3), minimum (2), multiple security levels (1), or “other” (0). An
example of “other” may include supervised treatment facilities. Prison jurisdiction
is a dichotomous variable where state prisons are operationalized as 1 and federal
prisons as 0.

There are eight between-level (Level 2) binary variables that measure states’
operational and masking policies, where 1 represents having a policy in place
whereas O indicates no such policy existed. System-wide quarantine measures
whether the full facility goes on lockdown due to a COVID-19 diagnosis being
present. Mandatory quarantine for admits/transfer indicates whether new intakes
or transfers have a required quarantine period (e.g., 7 or 14 days) upon admittance
while Quarantine COVID + measures if prison residents go into quarantine after a

2 In our case, listwise deletion will produce unbiased estimates of the regression slopes. “If the Xs are
complete and the missing values of Y are missing at random, then the incomplete cases contribute no
information to the regression of Y on X, ..., Xp (Little, 1992, p. 1227).”

3 We used the total number of people in prison because the prison beds data is more reliable than the
infection data.
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Table 1 Sample Descriptive at the Prison Level (N =1,006)

Mean (S.D.) / Percent Missing (%)
Dependent Variable
Facility Infection Rate of the Residents 0.526 (0.460) 19.682
Facility Death Rate of the Residents 0.003 (0.006) 30.915
Independent Variable
Overcrowding Index 1.024 (0.675) 2.584
Level 1 Control Variables
Sex of people at a facility 0.000
Male 83.698
Female 9.543
Mixed 6.759
Prison security level 0.000
Max 10.537
Medium 22.465
Minimum 17.097
Multiple 49.404
Other 0.497
Prison jurisdiction 0.000
State 90.258
Federal 9.742
Level 2 Control Variables
System-wide quarantine 0.000
No 68.688
Yes 31.312
Mandatory quarantine for admits/transfer 0.000
No 48.509
Yes 51.491
Quarantine COVID+ 0.000
No 32.406
Yes 67.594
Quarantine COVID pending 0.000
No 52.087
Yes 47.913
Quarantine people contacted COVID+ 0.000
No 41.650
Yes 58.350 0.000
Residents wear masks
No 56.262
Yes 43.738
Staff wear masks 0.000
No 28.032
Yes 71.968
State Positivity Rate 0.091(0.060) 0.000
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Table 1 (continued)

Mean (S.D.) / Percent Missing (%)
Cluster Variable - State
Alabama 1.889 0.000
Alaska 0.994 0.000
Arizona 1.889 0.000
Arkansas 0.099 0.000
California 4.274 0.000
Colorado 2.087 0.000
Connecticut 1.193 0.000
Delaware 0.398 0.000
Florida 6.064 0.000
Georgia 6.561 0.000
Hawaii 0.596 0.000
Idaho 0.696 0.000
Illinois 3.181 0.000
Indiana 1.690 0.000
Iowa 0.795 0.000
Kansas 0.895 0.000
Kentucky 1.889 0.000
Louisiana 1.093 0.000
Maine 0.497 0.000
Maryland 1.491 0.000
Massachusetts 1.392 0.000
Michigan 2.883 0.000
Minnesota 1.193 0.000
Mississippi 2.386 0.000
Missouri 1.988 0.000
Montana 0.696 0.000
Nebraska 0.398 0.000
Nevada 0.696 0.000
New Hampshire 0.398 0.000
New Jersey 1.093 0.000
New Mexico 1.093 0.000
New York 5.268 0.000
North Carolina 5.467 0.000
North Dakota 0.398 0.000
Ohio 2.883 0.000
Oklahoma 2.087 0.000
Oregon 1.392 0.000
Pennsylvania 3.082 0.000
Rhode Island 0.497 0.000
South Carolina 2.485 0.000
South Dakota 0.596 0.000
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Table 1 (continued)

Mean (S.D.) / Percent Missing (%)
Tennessee 1.590 0.000
Texas 10.537 0.000
Utah 0.199 0.000
Vermont 0.596 0.000
Virginia 3.380 0.000
Washington 1.193 0.000
West Virginia 1.690 0.000
Wisconsin 3.678 0.000
Wyoming 0.497 0.000

*p<.0

positive test. Quarantine COVID pending indicates whether residents go into quar-
antine during a pending test, and Quarantine people contacted COVID + measures
whether residents go into quarantine after coming into contact with someone who
tested positive. Residents wear masks measures if states had policies that required
people in prison to wear masks, and Staff wear masks indicates whether states had
policies that required staff to wear masks (The COVID Prison Project, 2022). The
State positivity rate measures states’ positivity rate for the general population (Johns
Hopkins Medical & University Coronavirus Resource Center, 2022).

Analytic Strategy

We conducted the following analyses within a multi-level modeling (HLM) frame-
work, which is the preferred analysis for prison studies involving at least two levels
of analysis (Gillespie, 2005), namely, micro-level (Level 1 - prison) and macro-level
(Level 2 - state). When lower-level observations are nested within the higher level,
HLM is more advantageous than a traditional regression model because the assump-
tion of independent error terms is violated for the data with nested structure, and a
traditional regression model may inflate the alpha level and produce a Type I error
(Kreft & de Leeuw, 1998). In HLM, “the error variances are partitioned between the
micro- and the macrolevels” (Gillespie, 2005, p. 235), which allows the model to
produce adjusted and unbiased estimations.

Empirically, we follow the three-step procedure proposed by Sommet and Mor-
selli (2017) when performing multi-level analyses. In step one, we examine whether
the multilevel modeling analytical strategy is warranted. We conduct a null/empty
model with no predictor — the unconditional mean or random intercept model to cal-
culate the Intraclass Correlation Coefficient (ICC) (Hox, 2017; Snijders & Bosker,
2011) and the Design Effect (DEFF) (Kish, 1965; Muthén & Satorra, 1995). The
ICC represents a clustering effect, ranging from 0 to 1, where O presents perfect
independence of residuals, and 1 indicates perfect interdependence of residuals
(Sommet & Morselli, 2017). The DEFF quantifies the extent to which the HLM
differs from the model with perfect independence of residuals based on the mean
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cluster size (n) and ICC. Further, ICC values of 0.01, 0.05, and 0.20 are thresholds
for the effect size while a DEFF value of 1.5 or larger suggests that the nested struc-
ture of the data should not be ignored. Both the ICC and DEFF are employed when
determining whether HLM is warranted (Sommet & Morselli, 2017).

In step two, we conduct a constrained intermediate model (fixed-slope random-
intercept) and an augmented intermediate (random-slope random-intercept) model.
Methodologists disagree whether the augmented intermediate is needed when the
augmented intermediate does not improve model fits (Sommet & Morselli, 2017).
In this study, we report both model results but retain the better-fitting models. We
also perform likelihood-ratio tests (LR ?) to determine whether the model fit is
significantly improved from the constrained intermediate model to the augmented
intermediate model. In step three, we test the cross-level interaction effects, and if
no cross-level interaction is detected, we retain the augmented intermediate model
to avoid over overparameterization, convergence, and statistical power issues (Bates
et al., 2015). Following these three steps, we produce two sets of models predicting
infection and death rates of people in prison.

Results
Infection and Death Rates of People in Prison

Because the national sample and data at the individual-level are not available, we
infer the individual-level descriptive statistics based on the prison-level data. On
average, 52.6% of the prison population was infected with COVID-19 at the prison-
level. Hence, it is safe to conclude that prisoners’ risk of infection is doubled, com-
pared with the general public’s infection rate of 24.0%. The total number of people
in prison who died because of COVID-19 is 2,562 individuals in the dataset, which
includes 22.9% missing data. Again, assuming the data are missing at random, we
estimated the total number of people in prison who died because of COVID-19 to be
3,322 by the time of this study’s endpoint. Therefore, we estimated the case-fatality
rate as 0.57%, compared with the general public’s case-fatality rate of 1.22%. Nev-
ertheless, death rate per prison on average is comparable to the death rate (0.3%) of
the general population.

Predicting Residents’ Infection Rate

The analyses demonstrated a large clustering effect with an ICC value of 0.37 and a
DEFF of 7.42. We found that there is significant variation in the COVID-19 infec-
tion rate, which can be explained at the state-level. Therefore, we conducted multi-
level model analyses when testing our hypothesis that prison crowding is positively
associated with the COVID-19 infection rate. Second, we retained the random-slope
random-intercept (augmented intermediate) model as the final model. The aug-
mented intermediate model demonstrated a significant improvement over the fixed-
slope random-intercept (constrained intermediate) model with a -2 Log Likelihood
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Table 2 Multilevel Model Predicting: (Logged) COVID Infection Rate of People in Prison (rn=_808)

Fixed-slope Random-inter- Random-slope Random-
cept Model intercept Model (Retained
Model)

Coefficient S.E. Sig.  Coefficient S.E. Sig.

Intercept 0.126 0.031 0.000 0.133 0.029 0.000%*
Independent Variable
Prison crowding index 0.006 0.004 0.182 0.024 0.010 0.035*

Level 1 Control Variables

Sex of people at a facility

Male (reference group) 0.011
Female 0.014 0.011 0.198 0.011 0.012  0.373
Mixed 0.034 0.014 0.012 0.038 0.015 0.012%*

Prison security level

Max (reference group)

Medium 0.019 0.011 0.087 0.016 0.013 0.231
Minimum 0.036 0.013 0.004 0.036 0.014 0.015*
Multiple 0.029 0.012 0.014 0.032 0.014  0.020*
Other -0.016 0.052 0.759 0.002 0.055 0.968
Prison jurisdiction —0.004 0.011 0.711 -0.001 0.016 0.952
Level 2 Control Variables
System-wide quarantine —0.002 0.026 0.928 0.024 0.023  0.303
Mandatory quarantine for admits/transfer 0.008 0.023 0.728 -0.018 0.021 0.395
Quarantine COVID+ 0.044 0.027 0.106 0.038 0.025 0.146
Quarantine COVID pending -0.013 0.023 0.577 0.016 0.020 0.447
Quarantine people contacted COVID+ —0.056 0.025 0.030 -0.059 0.025 0.022%*
Residents wear masks 0.063 0.022 0.008 0.024 0.021 0.259
Staff wear masks —0.021 0.025 0.393 0.008 0.023 0.727
State positivity rate 0.193 0.166 0.252 0.073 0.149 0.630
Model Fit
-2 Log Likelihood (-2LL) -1567.245 -1614.518
Degree of Freedom (df) 19 23

(-2LL) of — 47.27 difference that is associated with a 4 degrees of freedom change
(p <.05). Furthermore, we tested cross-level interactions, none of which were sta-
tistically significant. As such, we chose the augmented intermediate model as the
final model because of its significant improvement over the constrained intermediate
model.

As shown in Table 2, we found prison crowding, sex of people at the facility,
security level and the state’ quarantine policy are significant predictors of infec-
tion rates. First, prison crowding is a significant predictor of residents’ COVID-19
infection rate (p <.05). For every one-unit increase in the overcrowding index, or
every time prison beds exceed the designed capacity by 100%, the infection rate is
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increased by 2.4%. Moreover, mixed-sex prisons demonstrate an increased infection
rate by 1.2% compared to male-only prisons (p <.05). Additionally, minimum-secu-
rity prisons demonstrate an increased 3.8% infection rate compared to maximum-
security prisons (p <.05). Prisons with multiple levels of security display a higher
rate of infection than maximum-security prisons by 3.3% (p <.05). States requiring
prisons to quarantine residents who had close contact with other individuals who
contracted COVID-19 have an infection rate that is 6.1% less compared to states
with no such policy (p <.05).

Predicting Residents’ Death Rate

The null model for the death rate yielded an ICC value of 0.04 and a DEFF of 1.38.
We conducted multilevel analyses because a non-zero, albeit small, ICC could still
produce biased results when using traditional regression analyses (Huang, 2018).
Second, as indicated in Table 3, the —2LL difference between the augmented inter-
mediate and constrained intermediate models is -0.71, which is associated with 4
degrees of freedom change that is statistically non-significant. Also, no significant
cross-level interaction term is detected. Therefore, we retain the constrained inter-
mediate model as the final model. Given the results from the constrained interme-
diate and augmented intermediate models, any concern regarding which model is
better is alleviated. As presented in Table 3, we found two significant predictors for
death rate at the prison level, including the sex of people at the facility and whether
the prison is a state or federal prison. First, mixed-sex prisons have higher death
rates by 29.7% in comparison to male-only prisons (p <.01). Second, state prisons
demonstrated a higher death rate by 16.5% compared to federal prisons (p <.05).
Notably, this finding that federal prisons experienced proportionately fewer deaths
than state prisons was validated in a BJS report on the effect of COVID-19 on pris-
ons (e.g. see Carson et al., 2022, p. 20).

Discussion

We conducted a set of multilevel analyses to investigate whether COVID-19 infec-
tion or death rates in prisons were affected by prison overcrowding, prison type
(security level), prison jurisdiction (state or federal), or state-level health-related
mandates (e.g., quarantine) adopted to prevent spread of the virus. Crowding lev-
els were predictive of a higher infection rate, indicating that CDC health protocols
mandating the greater separation of persons in the free world (distancing) had some
relevance for people in prisons (CDC, 2021). Perhaps in recognition of the validity
of this recommendation, decarceration of prisons heightened during the pandemic,
resulting in the release of about 200,000 people and a 17% decrease in prison popu-
lations from February 2020 to February 2021 (Carson et al., 2022, p. 3; Marshall
Project, 2022).

The findings that mixed-sex, minimum- and multiple-security level prisons, with
their greater population flux and movement of people, had an increased infection rate

@ Springer



450 American Journal of Criminal Justice (2024) 49:435-461

Table 3 Multilevel Model Predicting: (Logged) COVID Death Rate of People in Prison (n=453)

Fixed-slope Random-intercept Random-slope Random-

Model intercept Model
(Retained Model)
Coefficient S.E. Sig. Coefficient S.E.  Sig.
(95% CI)
Intercept -2.687 0.096 0.000%** -2.686 0.098 0.000
Independent Variable
Overcrowding index 0.030 0.049 0.606 0.029 0.049 0.589
Level 1 Control Variables
Sex of people at a facility
Male (reference group)
Female —-0.042 0.080 0.601 —0.034 0.080 0.667
Mixed 0.260 0.089 0.004*  0.262 0.089 0.003
Prison security level
Max (reference group)
Medium 0.027 0.063 0.663 0.026 0.063 0.676
Minimum 0.093 0.081 0.248 0.087 0.081 0.283
Multiple 0.010 0.062 0.870 0.011 0.063 0.858
Other -0.210 0.404 0.604 —-0.253 0.403 0.530
Prison jurisdiction 0.153 0.059 0.010%  0.152 0.060 0.012
Level 2 Control Variables
System-wide quarantine —0.057 0.067 0.407 —0.069 0.067 0.314
Mandatory quarantine for admits/transfer 0.034 0.055 0.537 0.035 0.056 0.533
Quarantine COVID+ 0.014 0.066 0.836 0.009 0.067 0.897
Quarantine COVID pending —0.015 0.049 0.763 —0.001 0.050 0.986
Quarantine people contacted COVID+ —0.048 0.059 0.423 —0.053 0.061 0.390
Residents wear masks —0.098 0.055 0.086 —0.091 0.056 0.111
Staff wear masks -0.017 0.058 0.768 -0.014 0.059 0.815
State positivity rate 0.307 0.402 0.451 0.254 0.408 0.536
Model Fit
-2 Log Likelihood (-2LL) 422.022 421.315
Degree of Freedom (df) 19 23

*p <05, ¥¥% p< 001

when compared to male and maximum-security prisons, respectively, also mimic
and validate CDC and state-level business and travel limitations that imposed in the
general community as a means of limiting the spread of COVID-19 (CDC, 2023c).*
Mixed-sex, minimum- and mixed-security prisons are more likely to hold people
who have greater contact with others, including other residents and individuals from

4 Importantly, travel restrictions changed during the study timeframe. Most recently, CDC guidelines
recommends people who are positive for the virus do not travel until they complete their isolation period.
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the general community. This support for the veracity of COVID-19 health protocols
is further reinforced by the finding that, when quarantine policies were implemented
in prisons, the number of infections decreased. Relatedly, masking policies as a pre-
ventative policy in prisons were more likely to predict reduced numbers of deaths in
prisons, as they had in the general community (CDC, 2021). Hence, failing to com-
ply with CDC health guidelines has resulted in various Eighth Amendment lawsuits
because of the alarming infection rates of people in prison (Berkowitz, 2021).

We also found that along with increased infection rates, mixed-sex prisons were
more prone to increased death rates as a result of COVID-19. State prisons, with
their myriad COVID-19 related health protocols varying by state, also had higher
death rates than federal prisons whose policies and practices were more likely to be
monolithic. This is also a finding validated by BJS research (Carson et al., 2022).

Data availability on COVID-19 indicates that the virus has the most detrimen-
tal effect on the health of the elderly, those with underlying health conditions (e.g.,
heart disease, obesity, diabetes, and anxiety), and those who are immuno-compro-
mised (CDC, 2023a). These established vulnerabilities to COVID-19 and the con-
comitant health consequences are all pronounced in prisons, putting such individu-
als at a high risk of harm (Dumont et al., 2012). Therefore, it is not surprising that
people in prison, much like the residents of care homes for the elderly, are more
likely to suffer the negative health consequences of COVID-19 exposure. According
to our analyses, about 52.6% of the residents per prison on average have contracted
COVID-19, compared to the general population infection rate of 24%.

Nevertheless, the death rate per prison on average is similar to the death rate
of the general population, which is likely the result of multiple factors. First, the
prison-level death counts are either underreported or not reported. According to
our analyses, about 31% of prisons did not report the total number of COVID-19
deaths. Second, there is the complication of when the cause of death is reported, as
correctional institutions are usually slow in reporting the cause of death. Third, the
demographics of a given prison may have an impact. Some jurisdictions may have
conducted compassionate releases for elderly residents, and COVID-19 deaths of
formerly incarcerated, elderly persons might have been captured by the community
data instead of the prison data. Next, it is possible that the death rate varies from
unit to unit in prisons as some prisons have a separate living unit for the elderly and/
or chronically sick individuals. Also, the operationalization of the case-fatality rates
is affected by the diagnostic criteria of the disease. If a positive COVID-19 nucleic
acid test is defined as a diagnosis, a large number of asymptomatic infections or
mildly-ill patients will be included in the statistics. The denominator will increase,
which will inevitably lead to a decrease in the calculated value of the case-fatality
rate. Unfortunately, the diagnosis criteria might not be publicly available, and is
therefore difficult for us to draw a firm conclusion. Finally, it is not possible to fully
understand why the prisons’ death rate is similar to the death rate in the commu-
nity without access to vaccination data at the prison-level. Nevertheless, it is likely

5 Calculated by dividing the total number of infections in the U.S. with the total number of the U.S.
population by U.S. and World Population Clock (2022).
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the interaction among the reasons described above produced an underreported death
count per prison.

Conclusions

Our findings indicate that there are some steps prisons can take to mitigate these
effects. Given the complex set of circumstances that render people in prison as a
group more vulnerable to viral infections, it is perhaps incumbent on policymakers,
state administrators, and wardens to take greater care to prevent exposure and the
spread of COVID-19. Masking and distancing might be even more important for
prisons than for the wider community. These responses are all now evidence-based
practices that have served to reduce the spread of COVID-19 and infection rates
(CDC, 2021). Providing up-to-date vaccinations to people in prison, if they elect to
receive them, might also help with continued and repeated infections with the same
virus or its variants (Joy, 2022). Also, findings from the current study support poli-
cies of increasing social distancing and reducing population density in the prison
environment, especially for overcrowded facilities. Nonetheless, it is recommended
that justice professionals strike a balance between public health and justice or secu-
rity demands. Some researchers contend that the extreme form of social distanc-
ing such as system-wide or facility-specific lockdown might unintentionally produce
more serious crimes such as intimate partner violence by people with minor offenses
and reduced homicides because of the opportunities that emerged or disappeared in
the general community (Boman & Gallupe, 2020). Unfortunately, there is a lack of
research on how social distancing policies were carried out in practice in prison set-
tings. To date, we know little regarding how mandated social distancing for people
in prison affects prison security among cellmates and the general prison population.
More research and evidence on benefits and drawbacks from social distancing, isola-
tion, and prison lockdown is needed to offer more informative decisions on how to
balance public and security demands in correctional settings. Furthermore, in this
study we were not able to test the efficacy of ventilation; however, improved ven-
tilation could reduce infection and prevent death in enclosed environments (Dolan
et al., 2016; Nowotny et al., 2020).

Our findings may suggest ethical implications regarding more protection for peo-
ple in prison as their living conditions are worsened and their health risks are height-
ened because of the outbreak of infectious diseases, such as COVID-19. Despite the
elevated vulnerability of people in prison, there is reason to believe that states were
slow to provide or mandate the use of masks, soap, the ability to distance, or imple-
ment quarantine of those who were ill, or steps that were necessary to reduce or
prevent infections of staff and people in prison. Lawsuits or lawsuits in correctional
clients’ name were filed in several states with limited success (e.g., see Crombie,
2021; Michigan DOC, 2020; Wiita, 2021). Though most of these lawsuits were not
successful, their narratives indicate that people in prison were not provided with
the kind of protection needed to avoid exposure and the subsequent negative health
outcomes associated with COVID-19. As a consequence, people in prison were
more likely to be infected than those in the community. Failing to provide sufficient
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protections for people in prison during the pandemic may have produced unhealthy
living conditions, if not cruel and unusual punishment by legal standards.

Recent research has demonstrated that the presence of correctional facilities is
associated with increased COVID-19 cases in any given community. Sims et al.
(2021) examined the relationship between the presence of a correctional facility and
COVID-19 case and death counts in the U.S. These authors estimated the correla-
tion between these facilities and spread of the virus, finding evidence that the pres-
ence of a correctional facility was associated with increased county-level COVID-19
case counts in the first wave of the pandemic. As these results suggest, what happens
in prisons with respect to COVID-19 should be of great concern to the public, indi-
cating that correctional facilities should be considered when developing policies to
respond to a pandemic.

Limitations and Future Directions

Our study is not without limitations. First, we conducted this study with secondary
data from multiple projects, and therefore, the authors cannot guarantee the accuracy
of the data (DeWolf et al., 2021). However, we attempted to cross-validate the data
with publicly available information. In other words, the data was provided within
a public-facing context and may not reflect daily practice or life in prisons. Also,
like any other secondary analysis with existing data, we have to accept the existing
operationalization of the variables, which may not be the ideal measurement of the
underlying constructs.

Second, we have a substantial amount of missing data on several variables that
were not included in the model but may theoretically impact infection and death
rates. We have about 39.1% missing data for the total number of COVID-19 staff
infections and 81.9% missing data on vaccination rates. Although the missing data
on the total number of staff infections is relatively small, it cannot be easily trans-
formed into a rate variable when we have no direct access to the total number of
staff per prison. We approached the data as missing at random, which does not pre-
clude that there might be systematic reasons that caused the missing data. In fact,
missing data has been a common theme in other studies that have assessed COVID-
19 in correctional settings (Klein et al., 2021; Kowalski et al., 2022; Novisky et al.,
2020). As an example, Novisky et al. (2020) reported that over a third of the juris-
dictions they examined did not have any information related to the number of peo-
ple in prison who were tested while over three fourths of jurisdictions did not pro-
vide information regarding the number of staff tested on their DOC public websites.
Likewise, to our knowledge, we could not find any publicly available data on the
(average) age of the people in prison per facility. Although we made some death rate
comparison comparisons between the facilities and the general public, such com-
parisons might not be meaningful enough to give definitive conclusions regarding
the health consequences in state and federal prisons. This lack of information is not
only an issue for research and might cause analytical errors or noise but also pre-
sents as a potential problem with respect to transparency, and possibly, public trust
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in the correctional system. Hence, we recommend that more resources be diverted to
publishing data regarding COVID-19 in prisons.

One explanation for missing information concerning the deaths of people in
prison may be due to verification that the death was the result of COVID-19. It could
be the case that other complicating illnesses (e.g., asthma or diabetes) contributed to
the death while they also had COVID-19. A medical examiner or coroner would
have to determine the cause of death. As an example, the COVID-19 dashboard for
the Wisconsin Department of Corrections indicates that deaths of people in prison
reported involve the date that they received verification of the cause of death from
a medical examiner or coroner (Wisconsin DOC, 2022a). Accordingly, there is a
delay between the actual death and the reported death. It is also likely that the death
information is not fully reliable due to the verification of cause of death. If a medical
examiner or coroner determines that some other illness, and not COVID-19, caused
an individual’s death even though the individual had the virus, then the death will
not be reported as a COVID-related death. This has been an issue evidenced in the
general community as well: under-counting the number of deaths due to COVID-19.

Other variables such as decarceration practices at the facility-level that might
affect infection and death rates were not available at the time of this study. However,
as researchers begin to gather more data, DOCs start to make more COVID-related
information available to the public, and researchers synthesize more data from vari-
ous sources, future research could reexamine or revalidate the results of this study
with more complete data. Relatedly, we did not examine COVID-19 infection and
death rate differences across racial/ethnic groups, which may vary as a result of dis-
parities in sentencing, admission, and decarceration policies (Klein et al., 2023);
therefore, future research should examine variations in these rates across race/eth-
nicity. Additionally, and as suggested by Novisky et al. (2020), further information
about policies and practices could help inform reentry and sentencing reform efforts
if it is the case that early releases did not result in greater recidivism during the
pandemic.

Additionally, prison policy responses and administrative decision-making vary by
state (Jones, 2018; Klein et al., 2021; Novisky et al., 2020), and greater dissimilarity
may occur within states. Our binary measures of state policies did not capture the
dynamic nature of state policies that might have changed over time. For instance,
visitation policies have changed over time as a result of fluctuations in state cases
(in and outside of prisons) of COVID-19 and has involved transitioning to in-person
visits to video visits and back to in-person visits (see for example, Wisconsin DOC,
2022b). Another example involves the suspension and eventual resumption of trans-
fers to work release facilities in Washington State in 2020 as a way to mitigate the
spread of the virus (DOC Washington State, 2022). Such examples can be found in
DOC:s across the country. Similarly, the findings cannot be generalized to U.S. jails
or youth correctional facilities as our data includes only adult prisons. Given the dif-
ferent operations and procedures of these other facilities, it would be inappropriate
to apply our findings to those settings. However, we encourage other researchers to
investigate COVID-19 within jail and youth detainment settings.

Moreover, we focused only on infection and mortality rates of people in prison.
As discussed above, staff are an important component in disease mitigation efforts
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as they are not confined to the total institution that prisons represent. Instead, staff
travel between the community and prison as well as between different prisons.
A notable gap in prior research is the lack of information on prison staff mem-
bers’ health and well-being (Beaudry et al., 2020). Yet, we were unable to include
information pertaining to staff infection and death rates due to missing data.

In addition, our data does not account for another deleterious outcome of the
pandemic — mental health issues. A policy variable included in our study was
quarantine in relation to COVID-19 outbreaks. For some people in prison, quar-
antine may lead to isolation if they test positive. Although this step can be an
important measure to reduce spread of the disease, it can produce unintended
consequences. For example, harm may result at the individual-level because iso-
lated people may experience mental health symptoms. As such, consideration is
needed between physical and mental health, as certain mental health symptoms
may contribute to self-harm or suicidal ideation. More work is needed to mitigate
detrimental outcomes of isolation (Hewson et al., 2020; Liebrenz et al., 2020)
and to ascertain how isolation during the pandemic has affected both physical
and mental health (Novisky et al., 2020). Regardless, this is data that may be dif-
ficult to obtain due to privacy rights that people in prisons have related to health
information afforded by the Health Insurance Portability and Accountability Act
of 1996.

Finally, although the current study addresses a clustering effect by conducting
multilevel analyses, it does not negate the limitation of a cross-sectional study,
which might not sufficiently consider how variables were constructed and interact
with each other over time. For instance, the prison population changes over time, and
using the number of the people in prison or prison beds at the beginning of the pan-
demic to construct our variables might introduce statistical noise given the dynamic
nature of the prison population, which changes over time. As another example, our
outcome variables are crude measures of infection and death prevalence because it
was assumed that no repeated infections occurred. As state policies, national politi-
cal leadership, state mandates, prison population, and virus and variants change over
time, our current study cannot sufficiently explore the direct and indirect effects of
these variables (e.g., the effect of vaccination rates on infection and death rates).
Nevertheless, the direct, indirect and moderation effect between these factors can
be tested with a longitudinal sample, which is not currently available to researchers.

Funding This research received no specific grant from any funding agency in the public, commercial, or

not-for-profit sectors.

Data Availability The datasets analyzed during the current study are available in: https://uclacovidbehind
bars.org/ and https://covidprisonproject.com/.

Declarations

Ethics Approval This study used publicly available data; therefore, was not examined by Institutional
Review Board (IRB).

Consent to Participate and Publish Not Applicable.

@ Springer


https://uclacovidbehindbars.org/
https://uclacovidbehindbars.org/
https://covidprisonproject.com/

456 American Journal of Criminal Justice (2024) 49:435-461

Competing Interests The authors declare no conflicts of interest regarding the publication of this article.

References

Akiyama, M., Spaulding, A. C., & Rich, J. D. (2020). Flattening the curve for incarcerated populations—
COVID-19 in jails and prisons. The New England Journal of Medicine, 382, 2075-2077. https://doi.
org/10.1056/NEJMp2005687

Amon, J. J. (2020). COVID-19 and detention: Respecting human rights. Health Human Rights, 22,
367-370.

Arkansas Department of Corrections. (2022). DOC to lift modified in-person visitation restrictions at
facilities not classified as high risk. https://doc.arkansas.gov/stories/doc-to-lift-modified-in-person-
visitation-restrictions-at-facilities-not-classified-as-high-risk/. Accessed 1 Mar 2024

Awofeso, N., Fennell, M., Waliuzzaman, Z., O’Connor, C., Pittam, D., Boonwaat, L., de Kantzow, S., &
Rawlinson, W. D. (2001). Influenza outbreak in a correctional facility. Australian and New Zealand
Journal of Public Health, 25, 443-446.

Balsamo, M., & Sisak, M. R. (2020). Federal prison system to begin moving nearly 7K inmates. ABC
3340 News. https://abc3340.com/news/nation-world/federal-prison-system-to-begin-moving-nearly-
7k-inmates. Accessed 1 Mar 2024

Bates, D., Kliegl, R., Vasishth, S., & Baayen, H. (2015). Parsimonious mixed models. arXiv, 1506.04967.
https://doi.org/10.1177/0146167220913363

Beaudry, G., Zhong, S., Whiting, D., Javid, B., Frater, J., & Fazel, S. (2020). Managing outbreaks of
highly contagious diseases in prisons: A systematic review. BMJ Global Health, 5, €003201.

Berkowitz, A. (2021). (Un)masking the truth - the cruel and unusual punishment of prisoners amidst the
COVID-19 pandemic. Touro Law Review, 37, 347-373.

Besney, J., Moreau, D., Jacobs, A., Woods, D., Pyne, D., Joffe, A. M., & Ahmed, R. (2017). Influenza
outbreak in a Canadian correctional facility. Journal of Infection Prevention, 18, 193—198.

Blakinger, K., & Hamilton, K. (2020). I begged them to let me die: How federal prisons became corona-
virus death traps. The Marshall Project/Vice News. https://www.themarshallproject.org/2020/06/18/i-
begged-them-to-let-me-die-how-federal-prisons-became-coronavirus-death-traps. Accessed 1 Mar 2024

Boman, J. H., & Gallupe, O. (2020). Has COVID-19 changed crime? Crime rates in the United States
during the pandemic. American Journal of Criminal Justice, 45, 537-545.

Brinkley-Rubinstein, L., Nowotny, K., Corsi, C., Maner, M., Bailey, Z., Cloud, D. ... Zielinski, M.
(2022). The COVID Prison Project. https://covidprisonproject.com/. Accessed 1 Mar 2024

Buble, C. (2020). Federal prisons pose ‘imminent danger’ in spreading COVID-19, union says. Govern-
ment Executive. https://www.govexec.com/oversight/2020/04/federal-prisons-pose-imminent-dan-
ger-spreading-covid-19-union-says/164390/. Accessed 1 Mar 2024

Burki, T. (2020). Prisons are “in no way equipped” to deal with COVID-19. World Report, 395, 1411-
1412. https://doi.org/10.1016/S0140-6736(20)30984-3

Carson, E. A. (2020). Prisoners in 2018. U.S. Department of Justice, Office of Justice Programs, Bureau
of Justice Statistics. https://bjs.ojp.gov/library/publications/prisoners-2018. Accessed 1 Mar 2024

Carson, E. A. (2022). Prisoners in 2021 — statistical tables. U.S. Department of Justice, Office of Justice
Programs, Bureau of Justice Statistics. https://bjs.ojp.gov/library/publications/prisoners-2021-stati
stical-tables. Accessed 1 Mar 2024

Carson, E. A., Nadel, M., & Gaes, G. (2022). Impact of COVID-19 on state and federal prisons, March
2020-February 2021. U.S. Department of Justice, Office of Justice Programs, Bureau of Justice
Statistics. https://bjs.ojp.gov/library/publications/impact-covid-19-state-and-federal-prisons-march-
2020-february-2021. Accessed 1 Mar 2024

Cassels, L. (2020). Inmates released to home confinement say too many remain in infected federal pris-
ons. Florida Phoenix. https://www.floridaphoenix.com/2020/06/12/inmates-released-to-home-confi
nement-say-too-many-remain-in-infected-federal-prisons/. Accessed 1 Mar 2024

Centers for Disease Control and Prevention. (2021). Interim guidance on management of coronavirus
disease 2019 (COVID-19) in correctional and detention facilities. https://www.cdc.gov/coronavirus/
2019-ncov/community/correction-detention/guidance-correctional-detention.html. Accessed 1 Mar
2024

@ Springer


https://doi.org/10.1056/NEJMp2005687
https://doi.org/10.1056/NEJMp2005687
https://doc.arkansas.gov/stories/doc-to-lift-modified-in-person-visitation-restrictions-at-facilities-not-classified-as-high-risk/
https://doc.arkansas.gov/stories/doc-to-lift-modified-in-person-visitation-restrictions-at-facilities-not-classified-as-high-risk/
https://abc3340.com/news/nation-world/federal-prison-system-to-begin-moving-nearly-7k-inmates
https://abc3340.com/news/nation-world/federal-prison-system-to-begin-moving-nearly-7k-inmates
https://doi.org/10.1177/0146167220913363
https://www.themarshallproject.org/2020/06/18/i-begged-them-to-let-me-die-how-federal-prisons-became-coronavirus-death-traps
https://www.themarshallproject.org/2020/06/18/i-begged-them-to-let-me-die-how-federal-prisons-became-coronavirus-death-traps
https://covidprisonproject.com/
https://www.govexec.com/oversight/2020/04/federal-prisons-pose-imminent-danger-spreading-covid-19-union-says/164390/
https://www.govexec.com/oversight/2020/04/federal-prisons-pose-imminent-danger-spreading-covid-19-union-says/164390/
https://doi.org/10.1016/S0140-6736(20)30984-3
https://bjs.ojp.gov/library/publications/prisoners-2018
https://bjs.ojp.gov/library/publications/prisoners-2021-statistical-tables
https://bjs.ojp.gov/library/publications/prisoners-2021-statistical-tables
https://bjs.ojp.gov/library/publications/impact-covid-19-state-and-federal-prisons-march-2020-february-2021
https://bjs.ojp.gov/library/publications/impact-covid-19-state-and-federal-prisons-march-2020-february-2021
https://www.floridaphoenix.com/2020/06/12/inmates-released-to-home-confinement-say-too-many-remain-in-infected-federal-prisons/
https://www.floridaphoenix.com/2020/06/12/inmates-released-to-home-confinement-say-too-many-remain-in-infected-federal-prisons/
https://www.cdc.gov/coronavirus/2019-ncov/community/correction-detention/guidance-correctional-detention.html
https://www.cdc.gov/coronavirus/2019-ncov/community/correction-detention/guidance-correctional-detention.html

American Journal of Criminal Justice (2024) 49:435-461 457

Centers for Disease Control and Prevention. (2023a). Underlying medical conditions associated with
higher risk for Severe COVID-19: Information for healthcare professionals. https://www.cdc.gov/
coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html#:~:text=Certain%20underlyi
ng%20medical %20conditions%20increased,a%20condition%20increased %20with%20age. Accessed
1 Mar 2024

Centers for Disease Control and Prevention. (2023b). Guidance on management of COVID-19 in home-
less service sites and in correctional and detention facilities. https://www.cdc.gov/coronavirus/
2019-ncov/community/homeless-correctional-settings.html. Accessed 1 Mar 2024

Centers for Disease Control and Prevention. (2023c). Traveler’s health. https://wwwnc.cdc.gov/travel/
diseases/covid19. Accessed 1 Mar 2024

Centers for Disease Control and Prevention. (2023d). 5 Things You Should Know about COVID-19 Vac-
cines. https://www.cdc.gov/respiratory-viruses/whats-new/5-things-you-should-know.html#:~:text=
Immune%20protection%20from%20both%20vaccines,and %20people%20with%20medical %20con
ditions. Accessed 1 Mar 2024

Centers for Disease Control and Prevention. (2024). COVID Data Tracker. https://covid.cdc.gov/covid-
data-tracker/?_sm_au_=iVVN7N56TPwMPDj6FLQtvKtpMGMvF#datatracker-home. Accessed 1
Mar 2024

Centers for Disease Control COVID-19 Response Team. (2020). Geographic differences in COVID-19
cases, deaths, and incidence—United States, February 12—-April 7, 2020. Morbidity and Mortality
Weekly Report, 69, 465-471.

Colorado Department of Corrections. (2024). COVID visitation. https://cdoc.colorado.gov/resources/
visitation/covid-visitation. Accessed 1 Mar 2024

Crick, J. R., Firth, R., Padfield, S., & Newton, A. (2014). An outbreak of measles in a prison in York-
shire, England, December 2012-January 2013. Epidemiology and Infection, 142, 1109-1113.

Crombie, N. (2021). Lawyers for COVID-19 infected inmates, families of prisoners who have died seek
class-action status. The Oregonian. https://www.oregonlive.com/crime/2021/05/lawyers-for-covid-
19-infected-inmates-families-of-prisoners-who-have-died-seek-class-action-status.html. Accessed 1
Mar 2024

Davis, D. (2020). Nearly 350 prisoners test positive for coronavirus across 73 jails, officials say as lord
chief justice lord burnett urges judges and magistrates to consider COVID crisis gripping pris-
ons when deciding whether to jail offenders. Daily Mail. https://www.dailymail.co.uk/news/artic
le-8278289/Judges-magistrates-consider-Covid-crisis-gripping-prisons-Lord-Burnett-says.html.
Accessed 1 Mar 2024

Department of Corrections Washington State. (2022). COVID-19 significant event timeline. https://www.
doc.wa.gov/corrections/covid-19/timeline.htm#032020. Accessed 1 Mar 2024

DeWolf, L., Rajeshwar, P., & Tyagi, E. (2021). Missing the mark: Data reporting and quality scorecard.
UCLA Law COVID Behind Bars Data Project. https://uclacovidbehindbars.org/blog/scorecard.
Accessed 1 Mar 2024

Dolan, K., Wirtz, A. L., Moazen, B., Ndeffo-mbah, M., Galvani, A., Kinner, S. A., & Altice, F. L. (2016).
Global burden of HIV, viral hepatitis, and tuberculosis in prisoners and detainees. Lancet, 388,
1089-1102. https://doi.org/10.1016/S0140-6736(16)30466-4

Dolovich, S., Littman, A., Parish, K., DiLaura, G., Hommeyer, C., Everett, M ... Tyagi, E. (2021). UCLA
Law COVID behind bars data project: Prison/jail cases and deaths dataset. UCLA School of Law.
https://uclacovidbehindbars.org. Accessed 1 Mar 2024

Dumont, D. M., Brockmann, B., Dickman, S., Alexander, N., & Rich, J. D. (2012). Public health and the
epidemic of incarceration. Annual Review of Public Health, 33, 325-339.

Enders, C. K., & Tofighi, D. (2007). Centering predictor variables in cross-sectional multilevel models: A
new look at an old issue. Psychological Methods, 12, 121-128.

Finkelde, J. G., & Dennison, C. R. (2020). Multilevel effects of parental incarceration on adult children’s
neighborhood disadvantage. Social Problems, 67, 113-130.

Franco-Paredes, C., Jankousky, K., Schultz, J., Bernfeld, J., Cullen, K., Quan, N. G. ...Krsak, M. (2020).
COVID-19 in jails and prisons: A neglected infection in a marginalized population. PLoS Neglected
Tropical Diseases, 14, €0008409.

Gillespie, W. (2005). A multilevel model of drug abuse inside prison. The Prison Journal, 85, 223-246.

Herring, T., & Sharma, M. (2021). States of emergency: The failure of prison system responses to
COVID-19 Prison Policy Initiative. https://www.prisonpolicy.org/reports/states_of_emergency.html.
Accessed 1 Mar 2024

@ Springer


https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html#:~:text=Certain%20underlying%20medical%20conditions%20increased,a%20condition%20increased%20with%20age
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html#:~:text=Certain%20underlying%20medical%20conditions%20increased,a%20condition%20increased%20with%20age
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html#:~:text=Certain%20underlying%20medical%20conditions%20increased,a%20condition%20increased%20with%20age
https://www.cdc.gov/coronavirus/2019-ncov/community/homeless-correctional-settings.html
https://www.cdc.gov/coronavirus/2019-ncov/community/homeless-correctional-settings.html
https://wwwnc.cdc.gov/travel/diseases/covid19
https://wwwnc.cdc.gov/travel/diseases/covid19
https://www.cdc.gov/respiratory-viruses/whats-new/5-things-you-should-know.html#:~:text=Immune%20protection%20from%20both%20vaccines,and%20people%20with%20medical%20conditions
https://www.cdc.gov/respiratory-viruses/whats-new/5-things-you-should-know.html#:~:text=Immune%20protection%20from%20both%20vaccines,and%20people%20with%20medical%20conditions
https://www.cdc.gov/respiratory-viruses/whats-new/5-things-you-should-know.html#:~:text=Immune%20protection%20from%20both%20vaccines,and%20people%20with%20medical%20conditions
https://covid.cdc.gov/covid-data-tracker/?_sm_au_=iVVN7N56TPwMPDj6FLQtvKtpMGMvF#datatracker-home
https://covid.cdc.gov/covid-data-tracker/?_sm_au_=iVVN7N56TPwMPDj6FLQtvKtpMGMvF#datatracker-home
https://cdoc.colorado.gov/resources/visitation/covid-visitation
https://cdoc.colorado.gov/resources/visitation/covid-visitation
https://www.oregonlive.com/crime/2021/05/lawyers-for-covid-19-infected-inmates-families-of-prisoners-who-have-died-seek-class-action-status.html
https://www.oregonlive.com/crime/2021/05/lawyers-for-covid-19-infected-inmates-families-of-prisoners-who-have-died-seek-class-action-status.html
https://www.dailymail.co.uk/news/article-8278289/Judges-magistrates-consider-Covid-crisis-gripping-prisons-Lord-Burnett-says.html
https://www.dailymail.co.uk/news/article-8278289/Judges-magistrates-consider-Covid-crisis-gripping-prisons-Lord-Burnett-says.html
https://www.doc.wa.gov/corrections/covid-19/timeline.htm#032020
https://www.doc.wa.gov/corrections/covid-19/timeline.htm#032020
https://uclacovidbehindbars.org/blog/scorecard
https://doi.org/10.1016/S0140-6736(16)30466-4
https://uclacovidbehindbars.org
https://www.prisonpolicy.org/reports/states_of_emergency.html

458 American Journal of Criminal Justice (2024) 49:435-461

Hewson, T., Shepherd, A., Hard, J., & Shaw, J. (2020). Effects of the COVID-19 pandemic on the mental
health of prisoners. Lancet Psychiatry, 7, 568-570.

Hox, J. (2017). Multilevel analysis: Techniques and applications (3rd ed.). Routledge.

Huang, F. L. (2018). Multilevel modeling myths. School Psychology Quarterly, 33(3), 492—499.

Hummer, D. (2020). United States Bureau of Prisons’ response to the COVID-19 pandemic. Victims &
Offenders, 15, 1262-1276.

Hymes, C. (2020). Federal prisons reach grim milestone: 100 inmate deaths from coronavirus. CBSNews.
https://www.cbsnews.com/news/coronavirus-100-federal-prison-inmates-covid-deaths/. Accessed 1
Mar 2024

Johns Hopkins University & Medicine Coronavirus Resource Center. (2022). United States. https://coron
avirus.jhu.edu/region/united-states. Accessed 1 Mar 2024

Jones, A. (2018). Correctional control 2018: Incarceration and supervision by state. Prison Policy Initia-
tive. https://www.prisonpolicy.org/reports/correctionalcontrol2018.html. Accessed 1 Mar 2024

Joy, D. S. (2022). How does the COVID-19 virus make variants like omicron so quickly? It exploits
a human virus-fighting enzyme. USCDornsife. https://dornsife.usc.edu/news/stories/covid-19-varia
nts-caused-by-virus-fighting-enzyme/. Accessed 1 Mar 2024

Kinner, S. A., Young, J. T., Snow, K., Southalan, L., Lopez-Acuia, D., Ferreira-Borges, C., & O’Moore,
E. (2020). Prisons and custodial settings are part of a comprehensive response to COVID-19. The
Lancet Public Health, 5, E188-E189. https://doi.org/10.1016/S2468-2667(20)30058-X

Kish, L. (1965). Survey sampling. John Wiley and Sons Inc.

Klein, A. H., & Turcotte, M. (2021). Vaccinations are lagging at many U.S. prisons, where major virus
outbreaks have been common. The New York Times. https://www.nytimes.com/2021/05/22/us/
covid-prison-vaccine.html. Accessed 1 Mar 2024

Klein, M., Kowalski, M. A., Woo, Y., Solis, C., Mendoza, M., Stohr, M. K., & Hemmens, C. (2021). The
novel coronavirus and enforcement of the new separate system in prisons. Criminal Justice Policy
Review, 33, 206-230.

Klein, B., Ogbunugafor, C. B., Schafer, B. J., Bhadricha, Z., Kori, P., Sheldon, J., & Hinton, E. (2023).
COVID-19 amplified racial disparities in the US criminal legal system. Nature, 617, 344-350.
Kluckow, R., & Zeng, Z. (2022). Correctional populations in the United States, 2020 — Statistical Tables
U.S. Department of Justice, Office of Justice Programs, Bureau of Justice Statistics. https://bjs.ojp.

gov/content/pub/pdt/p20st.pdf. Accessed 1 Mar 2024

Kowalski, M. A., Klein, M., Woo, Y., Ibarra, C., Aldridge, T., Santos, M., Sanogo, S., Petersen, J., Stohr,
M. K., & Hemmens, C. (2022). Jails in the time of coronavirus. Corrections: Policy Practice and
Research, 7, 415-437. https://doi.org/10.1080/23774657.2020.1834471

Kreft, I. G. G., & de Leeuw, J. (1998). Introducing multilevel modeling. Sage.

Leibowitz, A. 1., Siedner, M. J., Tsai, A. C., & Mohareb, A. M. (2021). Association between prison
crowding and COVID-19 incidence rates in Massachusetts prisons, April 2020-January 2021. JAMA
Internal Medicine, 181, 1315-1321.

Leung, J., Lopez, A. S., Tootell, E., Baumrind, N., Mohle-Boetani, J., Leistikow, B., & Marin, M. (2014).
Challenges with controlling varicella in prison settings: Experience of California, 2010 to 2011.
Journal of Correctional Health Care, 20, 292-301.

Liebrenz, M., Bhugra, D., Buadze, A., & Schleifer, R. (2020). Caring for persons in detention suffering
with mental illness during the COVID-19 outbreak. Forensic Science International: Mind and Law,
1, 100013.

Lines, R., Burke-Shyne, N., & Girelli, G. (2020). Gaol fever: What COVID-19 tells us about the war
on drugs. Health and Human Rights Journal. https://www.hhrjournal.org/2020/04/gaol-fever-what-
covid-19-tells-us-about-the-war-on-drugs/. Accessed 1 Mar 2024

Link, N. W., Ward, J. T., & Stansfield, R. (2019). Consequences of mental and physical health for reentry
and recidivism: Toward a health-based model of desistance. Criminology, 57, 544-573.

Little, R. J. (1992). Regression with missing X’s: A review. Journal of the American Statistical Associa-
tion, 87, 1227-1237.

Louisiana Department of Public Safety and Corrections. (2021). DOC reinstates visitation at Louisiana’s
state-run prisons. https://myemail.constantcontact.com/DOC-Reinstates-Visitation-at-Louisiana-s-
State-Run-Prisons.html1?soid=1125804998217&aid=TaOwagwnDKS. Accessed 1 Mar 2024

Lovelace, B. J., & Edwards, E. (2022). Indoor mask use no longer necessary across most of the U.S.,
CDC says. NBC News. https://www.nbcnews.com/health/health-news/cdc-indoor-masking-no-
longer-necessary-us-rcnal 7686. Accessed 1 Mar 2024

@ Springer


https://www.cbsnews.com/news/coronavirus-100-federal-prison-inmates-covid-deaths/
https://coronavirus.jhu.edu/region/united-states
https://coronavirus.jhu.edu/region/united-states
https://www.prisonpolicy.org/reports/correctionalcontrol2018.html
https://dornsife.usc.edu/news/stories/covid-19-variants-caused-by-virus-fighting-enzyme/
https://dornsife.usc.edu/news/stories/covid-19-variants-caused-by-virus-fighting-enzyme/
https://doi.org/10.1016/S2468-2667(20)30058-X
https://www.nytimes.com/2021/05/22/us/covid-prison-vaccine.html
https://www.nytimes.com/2021/05/22/us/covid-prison-vaccine.html
https://bjs.ojp.gov/content/pub/pdf/p20st.pdf
https://bjs.ojp.gov/content/pub/pdf/p20st.pdf
https://doi.org/10.1080/23774657.2020.1834471
https://www.hhrjournal.org/2020/04/gaol-fever-what-covid-19-tells-us-about-the-war-on-drugs/
https://www.hhrjournal.org/2020/04/gaol-fever-what-covid-19-tells-us-about-the-war-on-drugs/
https://myemail.constantcontact.com/DOC-Reinstates-Visitation-at-Louisiana-s-State-Run-Prisons.html?soid=1125804998217&aid=Ta0wagwnDK8
https://myemail.constantcontact.com/DOC-Reinstates-Visitation-at-Louisiana-s-State-Run-Prisons.html?soid=1125804998217&aid=Ta0wagwnDK8
https://www.nbcnews.com/health/health-news/cdc-indoor-masking-no-longer-necessary-us-rcna17686
https://www.nbcnews.com/health/health-news/cdc-indoor-masking-no-longer-necessary-us-rcna17686

American Journal of Criminal Justice (2024) 49:435-461 459

Marcum, C. D. (2020). American corrections system response to COVID-19: An examination of the pro-
cedures and policies used in Spring 2020. American Journal of Criminal Justice, 45, 759-768.
Marquez, N., Ward, J. A., Parish, K., Saloner, B., & Dolovich, S. (2021). COVID-19 incidence and mor-
tality in federal and state prisons compared with the US population, April 5, 2020, to April 3, 2021.

Journal of the American Medical Association, 326, 1865-1867.

Marshall Project. (2022). Reducing jail and prison populations during the COVID-19 pandemic Bren-
nan Center for Justice. https://www.brennancenter.org/our-work/research-reports/reducing-jail-and-
prison-populations-during-covid-19-pandemic. Accessed 1 Mar 2024

Michigan Department of Corrections (2020). Statement on COVID-19 prison lawsuit. https://www.michi
gan.gov/corrections/0,4551,7-119-1441_26969-531992--,00.html. Accessed 1 Mar 2024

Miller, J. M., & Blumstein, A. (2020). Crime, justice & the COVID-19 pandemic: Toward a national
research agenda. American Journal of Criminal Justice, 45, 515-524.

Minton, T. D., Beatty, L. G., & Zeng, Z. (2021). Correctional populations in the United States, 2019 —
Statistical Tables. U.S. Department of Justice, Office of Justice Programs, Bureau of Justice Statis-
tic.  https://bjs.ojp.gov/library/publications/correctional-populations-united-states-2019-statistical-
tables. Accessed 1 Mar 2024

Montoya-Barthelemy, A., Lee, C. D., Cundiff, D., & Smith, E. (2020). COVID-19 and the correctional
environment: The American prison as a focal point for public health. American Journal of Preven-
tive Medicine, 58, 888—891.

Muthén, B., & Satorra, A. (1995). Complex sample data in structural equation modeling. Sociological
Methodology, 25, 267-316.

New York Department of Corrections and Community Supervision. (n.d.). DOCCS COVID-19 informa-
tion. https://doccs.ny.gov/doccs-covid-19-information. Accessed 1 Mar 2024

Njuguna, H., Wallace, M., Simonson, S., Tobolowsky, F. A., James, A. E., Bordelon, K., & Curran, K. G.
(2020). Serial laboratory testing for SARS-CoV-2 infection among incarcerated and detained per-
sons in a correctional and detention facility - Louisiana, April-May 2020. Morbidity and Mortality
Weekly Report, 69, 836—840.

Novisky, M. (2018). Avoiding the runaround: The link between cultural health capital and health man-
agement among older prisoners. Criminology, 56, 643—678.

Novisky, M. A., Narvey, C. S., & Semenza, D. (2020). Institutional responses to the COVID-19 pandemic
in American prisons. Victims & Offenders, 15, 1244-1261.

Nowotny, K., Bailey, Z., Omori, M., & Brinkley-Rubinstein, L. (2020). COVID-19 exposes need for pro-
gressive criminal justice reform. American Journal of Public Health, 110, el—e2.

Nowotny, K. M., Seide, K., & Brinkley-Rubinstein, L. (2021). Risk of COVID-19 infection among prison
staff in the United States. BMC Public Health, 21, 1-8.

Okano, J. T., & Blower, S. (2020). Preventing major outbreaks of COVID-19 in jails. The Lancet, 395,
1542-1543.

Oklahoma Department of Corrections. (2020). ODOC to provide inmates free antibacterial soap. https://
oklahoma.gov/doc/newsroom/2020/odoc-to-provide-inmates-free-antibacterial-soap.html. Accessed
1 Mar 2024

Park, K., Blakinger, K., & Lauer, C. (2021). A half-million people get COVID-19 in prison. Are offi-
cials ready for the next pandemic? The Marshall Project. https://www.themarshallproject.org/
2021/06/30/a-half-million-people-got-covid-19-in-prison-are-officials-ready-for-the-next-pandemic.
Accessed 1 Mar 2024

Prison Policy Initiative. (2022). The most significant criminal justice policy changes from the COVID-19
pandemic. https://www.prisonpolicy.org/virus/virusresponse.html. Accessed 1 Mar 2024

Rubin, R. (2020). The challenge of preventing COVID-19 spread in correctional facilities. Journal of the
American Medical Association, 323, 1761-1761.

Segura, L. (2020). The coronavirus brought federal prison transfers to a halt. Now people are stuck in limbo.
The Intercept. https://theintercept.com/2020/07/19/coronavirus-prison-transfers-bop/. Accessed 1 Mar
2024

Semenza, D. C., & Link, N. W. (2019). How does reentry get under the skin? Cumulative reintegra-
tion barriers and health in a sample of recently incarcerated men. Social Science & Medicine, 243,
112618.

Sims, K. M., Foltz, J., & Skidmore, M. E. (2021). Prisons and COVID-19 spread in the United States.
American Journal of Public Health, 11, 1534—1541. https://doi.org/10.2105/AJPH.2021.306352
Snijders, T., & Bosker, R. (2011). Multilevel analysis: An introduction to basic and advanced multilevel

modeling (2nd ed.). Sage.

@ Springer


https://www.brennancenter.org/our-work/research-reports/reducing-jail-and-prison-populations-during-covid-19-pandemic
https://www.brennancenter.org/our-work/research-reports/reducing-jail-and-prison-populations-during-covid-19-pandemic
https://www.michigan.gov/corrections/0,4551,7-119-1441_26969-531992--,00.html
https://www.michigan.gov/corrections/0,4551,7-119-1441_26969-531992--,00.html
https://bjs.ojp.gov/library/publications/correctional-populations-united-states-2019-statistical-tables
https://bjs.ojp.gov/library/publications/correctional-populations-united-states-2019-statistical-tables
https://doccs.ny.gov/doccs-covid-19-information
https://oklahoma.gov/doc/newsroom/2020/odoc-to-provide-inmates-free-antibacterial-soap.html
https://oklahoma.gov/doc/newsroom/2020/odoc-to-provide-inmates-free-antibacterial-soap.html
https://www.themarshallproject.org/2021/06/30/a-half-million-people-got-covid-19-in-prison-are-officials-ready-for-the-next-pandemic
https://www.themarshallproject.org/2021/06/30/a-half-million-people-got-covid-19-in-prison-are-officials-ready-for-the-next-pandemic
https://www.prisonpolicy.org/virus/virusresponse.html
https://theintercept.com/2020/07/19/coronavirus-prison-transfers-bop/
https://doi.org/10.2105/AJPH.2021.306352

460 American Journal of Criminal Justice (2024) 49:435-461

Sommet, N., & Morselli, D. (2017). Keep calm and learn multilevel logistic modeling: A simplified
three-step procedure using Stata, R, Mplus, and SPSS. International Review of Social Psychology,
30,203-218.

The COVID Prison Project. (2022). National COVID-19 Statistics. https://github.com/healthandjustice/
covid-prison-project. Accessed 1 Mar 2024

Tyagi, E., & Manson, J. (2021). Prison staff are refusing vaccines. Incarcerated people are paying the
price. UCLA Law COVID Behind Bars Data Project. https://uclacovidbehindbars.org/prison-staff-
vaccine-refusals. Accessed 1 Mar 2024

United States Census Bureau. (2022). U.S. and World Population Clock. Retrieved June 13, 2022, from
https://www.census.gov/popclock/. Accessed 1 Mar 2024

United Nations Office on Drugs and Crime. (2020). Position paper: COVID-19 preparedness and
responses in prisons. UNODC. https://www.unodc.org/documents/hiv-aids/publications/UNODC_
position_paper_COVID-19_in_prisons_-_FINAL.pdf. Accessed 1 Mar 2024

Unlock the Box. (2020). Solitary confinement is never the answer: A special report on the COVID-19
pandemic in prisons and jails, the use of solitary confinement, and best practices for saving the lives
of incarcerated people and correctional staff. https://unlocktheboxcampaign.org/wp-content/uploa
ds/2021/02/UTB-Covid-19-June2020Report.pdf. Accessed 1 Mar 2024

Ward, J. A., Parish, K., DiLaura, G., Dolovich, S., & Saloner, B. (2021). COVID-19 cases among
employees of US federal and state prisons. American Journal of Preventive Medicine, 60, 840-844.

Wiita, T. (2021). State dismisses lawsuit filed by ACLU-MN over COVID-19 response in prisons. KSTP.
https://kstp.com/kstp-news/top-news/state-dismisses-lawsuit-filed-by-aclu-mn-over-covid-19-respo
nse-in-prisons/. Accessed 1 Mar 2024

Wildeman, C., & Wang, E. A. (2017). Mass incarceration, public health, and widening inequality in the
USA. The Lancet, 389, 1464-1474.

Williams, B., Ahalt, C., Cloud, D., Augustine, D., Rorvig, L., & Sears, D. (2020). Correctional facilities
in the shadow of COVID-19: Unique challenges and proposed solutions. Health Affairs Forefront.
https://www.healthaffairs.org/do/10.1377/hblog20200324.784502/full/. Accessed 1 Mar 2024

Wisconsin Department of Corrections. (2022a). COVID-19 (Coronavirus): Persons in our care dash-
board. https://doc.wi.gov/Pages/COVID19(Coronavirus)/COVID19TestingDashboard.aspx.
Accessed 1 Mar 2024

Wisconsin Department of Corrections. (2022b). Response efforts. https://doc.wi.gov/Pages/COVID
19(Coronavirus)/ResponseEfforts.aspx. Accessed 1 Mar 2024

Zawitz, C., Welbel, S., Ghinai, I., Mennella, C., Levin, R., Samala, U, ... Armstrong, P. A. (2021). Out-
break of COVID-19 and interventions in a large jail — Cook County, IL, United States, 2020. Ameri-
can Journal of Infection Control, 49, 1129-1135.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to this article under
a publishing agreement with the author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of such publishing agreement and
applicable law.

Xiaohan Mei, Ph.D. is an assistant professor in the School of Criminal Justice and Criminalistics at the
California State University — Los Angeles. His research focuses on needs assessment validation, policy/
program evaluation, and corrections.

Melissa A. Kowalski, Ph.D. is a Research Analyst-Advanced for the Wisconsin Department of Corrections.
Her research areas include juvenile justice, risk/needs assessment, dynamic needs, responsivity, mental
health, trauma, and gender-specific offending and programming. Dr. Kowalski’s work aims to improve
case management and the reentry process for individuals involved in the criminal justice system through
evidence-based practices.

Leah Reddy is a Ph.D. student in the Department of Criminal Justice and Criminology at Washington
State University, holding an M.S. in Criminology and Criminal Justice from Portland State University.

@ Springer


https://github.com/healthandjustice/covid-prison-project
https://github.com/healthandjustice/covid-prison-project
https://uclacovidbehindbars.org/prison-staff-vaccine-refusals
https://uclacovidbehindbars.org/prison-staff-vaccine-refusals
https://www.census.gov/popclock/
https://www.unodc.org/documents/hiv-aids/publications/UNODC_position_paper_COVID-19_in_prisons_-_FINAL.pdf
https://www.unodc.org/documents/hiv-aids/publications/UNODC_position_paper_COVID-19_in_prisons_-_FINAL.pdf
https://unlocktheboxcampaign.org/wp-content/uploads/2021/02/UTB-Covid-19-June2020Report.pdf
https://unlocktheboxcampaign.org/wp-content/uploads/2021/02/UTB-Covid-19-June2020Report.pdf
https://kstp.com/kstp-news/top-news/state-dismisses-lawsuit-filed-by-aclu-mn-over-covid-19-response-in-prisons/
https://kstp.com/kstp-news/top-news/state-dismisses-lawsuit-filed-by-aclu-mn-over-covid-19-response-in-prisons/
https://www.healthaffairs.org/do/10.1377/hblog20200324.784502/full/
https://doc.wi.gov/Pages/COVID19(Coronavirus)/COVID19TestingDashboard.aspx
https://doc.wi.gov/Pages/COVID19(Coronavirus)/ResponseEfforts.aspx
https://doc.wi.gov/Pages/COVID19(Coronavirus)/ResponseEfforts.aspx

American Journal of Criminal Justice (2024) 49:435-461 461

Leah’s research interests are primarily centered on perceptions of crime and the legal system, with a spe-
cial emphasis on sexual violence.

Ciara McGlynn is a Ph.D. Candidate in the Department of Criminal Justice and Criminology at Washing-
ton State University. She has a B.A. in Criminal Justice from Gonzaga University and an M.S. in Crimi-
nology and Criminal Justice from Portland State University. Her interests are in the area of courts and
corrections, with a focus on pretrial justice and treatment courts.

Mary K. Stohr, Ph.D. is a Professor in the Department of Criminal Justice and Criminology at Washington
State University. She has published over 100 books, articles and other works primarily regarding cor-
rectional staff and management, gender, drug policy and evaluations. She is a recipient of a number of
awards, including the Fellows and Founder Awards from the Academy of Criminal Justice Sciences and
the John Howard Award from the Correction’s Section of ACJS.

Craig Hemmens, JD, PhD, is a professor in the Department of Criminal Justice and Criminology at Wash-
ington State University. He has published 20 books and more than 250 articles and other writings.

Jiayu Li, (Ph.D., Washington State University), her research focuses on young people’s substance use and
sexual health and aims to inform the public and the intervention efforts on the risk and protective factors
associated with young people’s well-being.

Authors and Affiliations

Xiaohan Mei'® - Melissa A. Kowalski? - Leah Reddy? - Ciara McGlynn® .
Mary K. Stohr® - Craig Hemmens? - Jiayu Li3

< Xiaohan Mei
xmei4 @calstatela.edu

Melissa A. Kowalski
melissa.kowalski@wisconsin.gov

Leah Reddy
leah.reddy @wsu.edu

Ciara McGlynn
ciara.mcglynn @wsu.edu

Mary K. Stohr
mary.stohr@wsu.edu

Craig Hemmens
craig.hemmens @wsu.edu

Jiayu Li

jiayu.li2@wsu.edu

California State University — Los Angeles, 5151 State University Dr, Los Angeles, CA 90032,
USA

2 Wisconsin Department of Corrections, 3099 E Washington Ave, Madison, WI 53704, USA

3 Washington State University, Pullman, WA 99164, USA

@ Springer


http://orcid.org/0000-0002-7424-8178

	The Deleterious Health Consequences of COVID in United States Prisons
	Abstract
	Introduction
	Literature Review
	Deleterious Outcomes of COVID-19
	Aggravating Factors in Prisons
	Correctional Policy and COVID-19
	Policy Variations Across the U.S.

	Variations in Prison Crowding and Security Level
	Federal vs. State Prisons
	The Current Study

	Methodology
	Data and Sample
	Measurement
	Analytic Strategy

	Results
	Infection and Death Rates of People in Prison
	Predicting Residents’ Infection Rate
	Predicting Residents’ Death Rate

	Discussion
	Conclusions
	Limitations and Future Directions

	References


