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Abstract

Background: Multiple large outbreaks of COVID-19 have been documented in prisons and jails across regions of
the world, with hazardous environmental conditions amplify the risks of exposure for both incarcerated people and
correctional staff. The objectives of this study are to estimate the cumulative prevalence of COVID-19 cases among
U.S. prison staff over time and compare it to the prison inmate population and the general U.S. population, overall,
and to examine risk of COVID-19 infection among prison staff across jurisdictions.

Methods: We use publicly available data (April 22, 2020 to January 15, 2021) to estimate COVID-19 crude case rates
per 1000 with 95% confidence intervals over the study period for prison staff, incarcerated population, and general
population. We also compare COVID-19 case rates between prison staff and the general population within
jurisdictions.

Results: Over the study period, prison staff have reported consistently higher rates of COVID-19 compared to the
general population, with prison staff case rates more closely mirroring the incarcerated population case rates. The
rolling 7-day average case rates for prison staff, prison population, and general population on January 15, 2021
were 196.04 per 1000 (95%CI 194.81, 197.26), 219.16 (95%CI 218.45, 219.86), and 69.80 (95%CI 69.78, 69.83),
respectively. There was substantial heterogeneity across jurisdictions, yet in 87% of study jurisdictions, the risk of
COVID-19 was significantly greater among prison staff than the general state population.

Conclusions: Targeting staff for COVID-19 mitigation strategies is essential to protect the health of people who
intersect with the correctional system and to flatten the curve in the surrounding communities.
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Background
The World Health Organization (WHO) announced on
March 11, 2020, that the scale of infections caused by
the novel coronavirus, COVID-19, met the threshold for
a pandemic [1]. As of this writing, there are over 109
million confirmed cumulative cases of COVID-19 world-
wide, with the United States accounting for 25% global
cases, yet 4% of the global population [2]. Multiple large
outbreaks of COVID-19 have been documented in
prisons and jails across regions of the world [3],

including Africa [4], Asia [5], North America, Central
America, and the Caribbean [6], South America [7], and
Europe [8]. Hazardous environmental conditions amplify
the risks of exposure for both incarcerated people and
correctional staff [9, 10]. In U.S. jails, “jail churn” of ad-
missions and releases from local jails amplifies rates of
COVID-19 transmission within these facilities and its
spread to surrounding communities [11]. While people
who are incarcerated suffer the most from these condi-
tions, correctional staff--including correctional officers
(COs), correctional healthcare workers, and other ad-
ministrative/clerical staff--are at high risk for occupa-
tional infections [12], which can spread to their social
networks outside of work.
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Populations living and working in jails and prisons
have historically been susceptible to infectious disease
outbreaks [9], including methicillin-resistant Staphylo-
coccus aureus (MRSA) [13], tuberculosis (TB) [14], influ-
enza [15], syphilis [16], varicella-zoster virus
(chickenpox) [17], and foodborne illnesses [18]. TB, for
example, is highly prevalent among COs in the United
States [19], and TB outbreaks in prisons have led to doc-
umented community spread [20]. Some studies have also
documented a higher prevalence of TB and bloodborne
exposure among correctional healthcare workers [10].
Despite this, infectious disease exposure among U.S. cor-
rectional staff remains understudied. The National Insti-
tute for Occupational Safety and Health (NIOSH) notes
that COs, like most public safety workers, are regularly
exposed to infectious diseases in their line of work [21],
including through close contact with a population at
high risk for infectious diseases [22].
In other countries, such as Greece, one study found that

prison staff, along with incarcerated people, were at high
risk for hepatitis B and C [23]. In Italy, the rate of hepatitis
B virus is comparable between incarcerated people and
prison officers [24]. In Ghana, a national multicenter
cross-sectional study found a higher prevalence of human
immunodeficiency virus (HIV), hepatitis B virus, hepatitis
C virus, and syphilis infections among prison officers [25].
According to the WHO, TB is a major public health issue
in Eastern European prison systems [26]. A systematic lit-
erature review of studies published from 1992 to 2015 on
the prevalence of multidrug-resistant tuberculosis (MDR
-TB) in prisons of Post-Soviet states found the prevalence
to be as high as 16 times more than the worldwide preva-
lence estimated by the WHO [27]. These settings are res-
ervoirs for TB outbreaks and facilitate the transmission of
TB onsite and offsite through prison staff, visitors, and
people who are released from prisons. In the context of
the COVID-19 pandemic, correctional staff are likely at
disproportionately high risk for severe COVID-19 compli-
cations as they navigate between correctional facilities and
their communities [28], and this may be compounded by
other occupational risks. For example, the organizational
structure and climate of correctional facilities have a con-
sistent relationship with CO job stress and burnout [29–
31]. Burnout, in turn, is related to numerous health out-
comes among COs, including poor nutrition, physical in-
activity, sleep duration, sleep quality, diabetes, and
anxiety/depression [32], which may place people at greater
risk for COVID-19 complications.
The objective of this study is to estimate the cumula-

tive prevalence of COVID-19 cases among U.S. prison
staff (e.g., COs, correctional healthcare workers, other
clerical/admin) over time and compare it to the prison
inmate population and the general U.S. population, over-
all. Previous research has estimated national prevalence

for people in prison of various state and federal prison
systems in the United States [33], as well as substantial
variation across U.S. states [34]. Since prisons operate at
different jurisdictional levels (e.g., state), we therefore
examine the risk of COVID-19 infection among prison
staff compared to the general population within the
same jurisdiction.

Methods
This brief report provides a descriptive analysis of pub-
licly available data to compare the risk of COVID-19 in-
fection among prison staff to the prison population and
general population using national longitudinal data, and
to compare prison staff and general population using
state-level cross-sectional data. The analysis was per-
formed using STATA 15 and Microsoft Excel. Data were
publicly available and exempt from IRB review. We
followed STROBE reporting guidelines.

Data
The general population COVID-19 case data were from
The New York Times as of January 15, 2021 [35], and
the denominator data were from the 2019 American
Community Survey [36].
Data on COVID-19 among prison staff were from the

Covid Prison Project (CPP; www.covidprisonproject.
com) [37] and were reported as of January 15, 2021. The
Federal Bureau of Prisons, Puerto Rico, and 45 state
prison systems were included in this analysis. COVID-19
case data for staff were not reported by Alaska, Con-
necticut, New Mexico, and North Carolina; they were
removed from the analysis. Staff population data was
missing for Massachusetts, and this prison system was
removed from the analysis. The cases reported among
prison staff are likely an undercount since most jurisdic-
tions did not conduct testing of their employees, relying
instead on self-report, with jurisdiction websites describ-
ing COVID-19 testing as the “individual responsibility of
employees” [38]. Additionally, most jurisdictions did not
differentiate between types of employees when reporting
COVID-19 cases (e.g., CO, correctional healthcare
worker, clerical, etc.).
Staff population data were collected from the depart-

ment of corrections websites and other government
sources. Table 1 in the supplementary file includes cita-
tions, raw numbers, and definitions from each jurisdic-
tion included in the analysis. Departments of correction
varied in the way they reported information about cor-
rectional staff, including where this content was found
on their website (e.g., annual report, public data report-
ing), the quality of the content (e.g., explicit definitions
of “staff”), and the latest year data were available (e.g.,
2018 or 2020). It is also widely known that correctional
settings, in general, have high staff turnover rates as well
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understaffing [39, 40]. Therefore, point-in-time popula-
tion estimates do not fully capture the population at risk
over the course of the pandemic. These points raise ser-
ious concerns about the validity of the denominator data
used in this analysis. Accurate and timely data from cor-
rectional systems have been a hindrance to epidemio-
logical investigations throughout the COVID-19
pandemic [41]. While the extant research on infectious
diseases among correctional staff has been limited to
COs and correctional healthcare workers, it is likely that
clerical, administrative, and other staff are at increased
risk of exposure as well, given their movement in and
out of correctional facilities and their regular interaction
with COs. Since jurisdictions do not differentiate among
prison staff when reporting COVID-19 cases, we include
all staff in the denominator as reported. Similar to the
general population, the prison staff case rates should be
considered crude estimates of the true case rate given
these data limitations.
The population data for the incarcerated population

was more valid than the staff data. We used the People
in Prison data collected by the Vera Institute of Justice
[42]. Prison population counts were collected during the
first quarter of 2020, and largely capture the changes in
population size due to COVID-19. When possible, we
use the most recent count (collected on April 30th /
May 1st, 2020). For states without data from this most
recent wave, we use the second most recent count (De-
cember 31st, 2019 for Illinois, Maryland, Minnesota, and
Virginia; and March 31st for Montana, South Dakota,
Tennessee, and Washington). Data for Puerto Rico are
from the Bureau of Justice Statistics and reported for
2018 [43].

Analysis
We first examined COVID-19 crude case rates per 1000
with 95% confidence intervals over the study period for
prison staff, incarcerated population, and general popu-
lation. This included 269 days from April 22, 2020, to
January 15, 2021. For this analysis, the prison staff and
incarcerated COVID-19 and population data included
the Federal Bureau of Prisons, Puerto Rico, and 45 state
prison systems (excluded states were Alaska, Connecti-
cut, New Mexico, North Carolina, and Massachusetts).
The number of cases varied by day and the baseline
population was 400,889 for prison staff and 1,323,766
for the incarcerated population. Daily COVID-19 cases
for the general population were from the 50 U.S. states
[35] and the population for the denominator was 328,
239,523 [36].
Next, state-level case rates were calculated along with

risk ratios. This analysis excluded the Federal Bureau of
Prisons since there is not a direct jurisdictional compari-
son. Forty-five state prison systems and Puerto Rico

were included. The COVID-19 case counts as of January
15, 2021, were from COVID Prison Project (prison staff)
and The New York Times (general population). The
population denominator data for prison staff are detailed
in the appendix and the corresponding data for the gen-
eral state populations are from 2019 American Commu-
nity Survey estimates [36]. Finally, the state-level
COVID-19 case rates for the general population (45
states plus Puerto Rico) were categorized into quartiles.
Prison staff COVID-19 case rates were then categorized
based on the general population quartile cutoffs.

Results
As of January 15, 2021, there have been 80,963 cases of
COVID-19 reported among prison staff reported by U.S.
prison systems. Over the study period, prison staff have
reported consistently higher rates of COVID-19 com-
pared to the general population (Fig. 1). For example, on
April 28, 2020, the 7-day rolling average case rate for
prison staff was 9.95 per 1000 (95% confidence interval
(95%CI) 9.64, 10.26) and the corresponding rate for the
general population was 2.85 (95%CI 2.84, 2.86). On
January 15, 2021, the prison staff case rate grew to
196.04 per 1000 (95%CI 194.81, 197.26), and the general
population case rate grew to 69.80 (95% CI 69.78, 69.83).
Prison staff case rates more closely mirror the incarcer-
ated population case rates, although for most of the
study period prison staff case rates were lower than the
prison population case rates. The 7-day rolling average
case rate for the prison population on April 28, 2020,
was 8.39 (95%CI 8.24, 8.55) and on January 15, 2021, it
was 219.16 (95%CI 218.45, 219.86).
Table 1 compared the prison staff case rate to the gen-

eral population case rate at the state-level as of January
15, 2021. Three states (Mississippi, Virginia, Wyoming)
and Puerto Rico reported a lower risk of COVID-19
among prison staff than the general population. Maine
reported no cases among prison staff. In 87% (40/46) of
study jurisdictions (45 states and Puerto Rico), the risk
of COVID-19 was significantly greater among prison
staff than the general state population, with risk ratios
ranging from 1.18 in Arkansas to 17.25 in Washington.
The mean risk ratio was 3.04 and the median risk ratio
was 2.66. The mean COVID-19 prison staff case rate
was 205 per 1000 (median = 199), while the mean
COVID-19 case rate in the general population of study
jurisdictions was 72 per 1000 (median = 73). The correl-
ation between the prison staff and general population
case rates across jurisdictions was small (r = 0.29).
In 39 out of 46 study jurisdictions, the COVID-19

prison staff case rate was greater than 72 per 1000, the
mean rate in the general population. This disparity is
also demonstrated in Fig. 2. The general population case
rate for the 46 study jurisdictions (45 states are Puerto
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Rico) were coded into quartiles: 1st quartile 0.0 per 1000
to 59.51 per 1000, 2nd quartile > 59.51 per 1000 to 75.05
per 1000, 3rd quartile > 75.05 per 1000 to 87.96 per
1000, and 4th quartile > 87.96 per 1000. We coded the
prison staff case rates for the same 46 jurisdictions using
these quartile cut-offs. Thirty-nine of the jurisdictional
prison systems were classified in the 4th quartile (>
87.96 per 1000) based on general population rates of
study jurisdictions, compared to 11 out of 46 in the gen-
eral population.

Discussion
The cumulative case rate for COVID-19 among
prison staff outpaces the general population and more
closely mirrors the prison population. We found con-
siderable heterogeneity in relative risk for COVID-19
among prison staff compared to the general popula-
tion across study jurisdictions. Nevertheless, in 87% of
study jurisdictions the risk of COVID-19 infection
was greater among prison staff than the general
population.
Several limitations need to be considered when

interpreting these findings. First, as previously men-
tioned, the COVID-19 cases reported among prison
staff are most likely an undercount, which means
that our estimates are conservative. Second, the
prison staff population data is problematic due to
the reasons outlined in the Methods section of this
paper. It is possible that for some states the

population denominator is inflated leading to an
underestimation of the cumulative case rate, while
for other jurisdictions the denominator is deflated
leading to an overestimation of the cumulative case
rate. The point-in-time estimates also do not accur-
ately capture the total population at-risk given the
high turnover rates among people who work in
prisons. In the absence of mandates for timely
reporting of high-quality data, we are left with the
data that is made available by jurisdictions [41].
Third, this study did not adjust for demographic and
other population differences across groups. Like the
incarcerated population, Black people are overrepre-
sented among COs and jailers, accounting for 11.6%
of the U.S. workforce and 23.8% of COs and jailers
[44]. In the Federal Bureau of Prisons, African
Americans account for 21.3% of all staff [45]. Given
how structural racism drives inequity across the
COVID-19 continuum [46–48], adjusting for racial
composition, for example, may be necessary for un-
derstanding differential risks for COVID-19 among
correctional and non-correctional populations [49].
In April 2020, Ahalt [50] warned that, “Incarcerated

people, corrections officers, and their families and com-
munities are bound together by the threat of a deadly
and fast-moving disease [COVID-19]. The sooner we
recognize this, and take decisive action, the more lives
we will save.” Our analysis supports this warning: correc-
tional staff have a “shared fate” with incarcerated people.

Fig. 1 Rolling 7-Day Average COVID-19 Case Rate per 1000 with 95% Confidence Intervals for Prison Staff compare to Prison Population and
General Population, April 28, 2020 to January 15, 2020

Nowotny et al. BMC Public Health         (2021) 21:1036 Page 4 of 8



Table 1 COVID-19 Case Rates and Risk Ratios Comparing COVID-19 Case Rates among Prison Staff in State Departments of
Correction Compared to the General State Population, as of January 15, 2020

Prison Staff Case Rate per 1000
(95% Confidence Interval)

General Population Case Rate per 1000
(95% Confidence Interval)

Risk Ratio

Alabama 247 (233, 261) 85 (85, 85) 2.90

Arizona 231 (222, 239) 91 (91, 91) 2.54

Arkansas 104 (96, 113) 89 (88, 89) 1.18

California 250 (246, 253) 74 (74, 74) 3.36

Colorado 244 (233, 255) 65 (65, 65) 3.76

Delaware 293 (274, 313) 71 (70, 71) 4.16

Florida 206 (201, 211) 72 (72, 72) 2.86

Georgia 143 (136, 150) 73 (73, 73) 1.96

Hawaii 47 (37, 56) 17 (17, 17) 2.75

Idaho 180 (164, 196) 87 (86, 87) 2.08

Illinois 373 (364, 383) 84 (84, 84) 4.46

Indiana 231 (220, 241) 87 (87, 87) 2.65

Iowa 256 (239, 273) 96 (96, 97) 2.66

Kansas 312 (296, 227) 89 (89, 89) 3.50

Kentucky 259 (243, 275) 73 (72, 73) 3.57

Louisiana 200 (187, 212) 78 (78, 79) 2.55

Maine 0 (0, 0) 24 (24, 25) –

Maryland 171 (164, 178) 53 (53, 53) 3.22

Michigan 244 (236, 251) 58 (58, 58) 4.21

Minnesota 379 (365, 393) 79 (78, 79) 4.82

Mississippi 67 (59, 76) 83 (83, 84) 0.81

Missouri 184 (176, 191) 76 (76, 76) 2.42

Montana 158 (138, 178) 83 (82, 84) 1.91

Nebraska 195 (180, 211) 94 (93, 94) 2.08

Nevada 335 (317, 353) 84 (84, 84) 4.00

New Hampshire 144 (122, 166) 41 (40, 41) 3.52

New Jersey 197 (188, 206) 69 (69, 70) 2.84

New York 197 (191, 202) 62 (62, 62) 3.15

North Dakota 313 (282, 345) 125 (125, 126) 2.50

Ohio 343 (334, 351) 70 (70, 70) 4.92

Oklahoma 188 (177, 199) 88 (88, 88) 2.41

Oregon 161 (151, 172) 31 (31, 31) 5.18

Pennsylvania 216 (209, 223) 59 (59, 60) 3.63

Puerto Rico 26 (22, 29) 37 (37, 38) 0.69

Rhode Island 196 (175, 216) 99 (98, 100) 1.98

South Carolina 168 (158, 178) 73 (73, 73) 2.30

South Dakota 241 (211, 272) 119 (118, 120) 2.03

Tennessee 266 (254, 278) 97 (97, 98) 2.74

Texas 275 (270, 280) 72 (72, 72) 3.81

Utah 133 (119, 146) 100 (100, 100) 1.33

Vermont 37 (25, 48) 16 (14, 17) 2.37

Virginia 29 (26, 32) 50 (49, 50) 0.58

Washington 658 (632, 683) 38 (38, 38) 17.25
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The cumulative case rate for COVID-19 among prison
staff was lower than for people in prison but has trended
upward at similar rates. The heterogeneity among
COVID-19 case rates among prison staff is likely due to
varying state policies [38]. There is substantial variation
in COVID-19 communication policies, quarantine and
isolation policies, and resident and staff masking policies.
For example, as of October 2020 only 68% of U.S. prison
jurisdictions reported having a policy requiring staff to
wear masks [51]. However, given the decentralized re-
sponse to the COVID-19 pandemic in the United States,
there is a variety of factors that could explain variation
across jurisdictions [52].

Conclusions
The COVID-19 pandemic has exposed the need for
progressive criminal justice reforms [53], including
decarceration [54]. It has also laid bare the necessity
of protecting the health and safety of correctional
workers as a moral imperative [55]. As noted by
others [55], occupational health interventions should
focus primarily on COs given their high proportion
among correctional staff and close contact with incar-
cerated people; however, COVID-19 mitigation inter-
ventions should be adapted to reduce risk for
infection for all staff.

Table 1 COVID-19 Case Rates and Risk Ratios Comparing COVID-19 Case Rates among Prison Staff in State Departments of
Correction Compared to the General State Population, as of January 15, 2020 (Continued)

Prison Staff Case Rate per 1000
(95% Confidence Interval)

General Population Case Rate per 1000
(95% Confidence Interval)

Risk Ratio

West Virginia 105 (96, 115) 60 (59, 60) 1.77

Wisconsin 201 (193, 208) 97 (97, 97) 2.07

Wyoming 39 (28, 49) 85 (84, 85) 0.46

Fig. 2 Prison Staff COVID-19 Case Rates Normed to General Population COVID-19 Case Rate Quartiles, as of January 15, 2021. Note: There are no
states in the 3rd quartile. This figure was created using Infogram, a data visualization tool (www.infogram.com)

Nowotny et al. BMC Public Health         (2021) 21:1036 Page 6 of 8

http://www.infogram.com


Abbreviations
CPP: Covid Prison Project; CO: Correctional officer; HIV: Human
Immunodeficiency Virus; NIOSH: National Institute for Occupational Safety
and Health; MRSA: Methicillin-resistant Staphylococcus aureus; MDR -
TB: Multidrug-resistant Tuberculosis; TB: Tuberculosis; WHO: World Health
Organization

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12889-021-11077-0.

Additional file 1.

Acknowledgements
The authors would like to thank Meghan Peterson and the rest of the Covid
Prison Project team for their ongoing support.

Authors’ contributions
KMN and LBR conceptualized of the manuscript. KMN conducted the
analysis and contributed to all sections of the manuscript. LBR contributed to
the writing of the manuscript and to the interpretation of the study findings.
KS contributed to the writing of the manuscript. All authors have read and
approved the manuscript, and ensure that this is the case.

Funding
COVID Prison Project is funded by grants from the Langeloth Foundation
and the Robert Wood Johnson Foundation. Additional support was provided
to KN and LBR from the National Institute on Drug Abuse funded Criminal
Justice Research Training (CJRT) Program (R25DA037190). The content is
solely the responsibility of the authors and does not necessarily represent
the official views of the Langeloth Foundation, Robert Wood Johnson
Foundation, or National Institutes of Health.

Availability of data and materials
The data used in this study are publicly available from 51 different sources
and are available from the corresponding author on reasonable request.
Detailed references including weblinks are provided for all 51 data sources in
the References and the Supplementary Table.

Declarations

Ethics approval and consent to participate
This study does not involve data collection from human subjects and has
been deemed non-human subjects research by the University of North Caro-
lina, Chapel Hill institutional review board.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1University of Miami Department of Sociology, 5202 University Drive, Merrick
Building 120, Coral Gables, FL 33146, USA. 2Chapel Hill Department of Social
Medicine, University of North Carolina, 333 South Columbia Street, MacNider
Hall, Chapel Hill, NC 27599, USA.

Received: 30 September 2020 Accepted: 17 May 2021

References
1. World Health Organization (WHO). 2020. WHO Director-General’s opening

remarks at the media briefing on COVID-10, 11 March 2020. Available at
https://www.who.int/director-general/speeches/detail/who-director-general-
s-opening-remarks-at-the-media-briefing-on-covid-19%2D%2D-11-march-2
020. Accessed 15 Feb 2021.

2. Center for Systems Science and Engineering (CSSE) at Johns Hopkins
University (JHU). COVID-19 Dashboard. 2021. Available at https://coronavirus.
jhu.edu/map.html. Accessed 15 Feb 2021.

3. Kinner SA, Young JT, Snow K, Southalan L, Lopez-Acuña D, Ferreira-Borges
C, et al. Prisons and custodial settings are part of a comprehensive response
to COVID-19. Lancet Public Health. 2020;5(4):e188–9. https://doi.org/10.1016/
S2468-2667(20)30058-X.

4. Rapisarda SS, Byrne JM. An examination of COVID-19 outbreaks in African
prisons and jails. Vict Offenders. 2020;15(7–8):910–20. https://doi-org.access.
library.miami.edu/10.1080/15564886.2020.1835769.

5. Rapisarda SS, Byrne JM. An examination of COVID-19 outbreaks in prisons
and jails throughout Asia. Vict Offenders. 2020;15(7–8):948–58. https://doi-
org.access.library.miami.edu/10.1080/15564886.2020.1835770.

6. Rapisarda SS, Byrne JM, Marmolejo L. An examination of COVID-19
outbreaks in prisons and jails in North America, Central America, and the
Caribbean. Vict Offenders. 2020;15(7–8):1234–43. https://doi-org.access.libra
ry.miami.edu/10.1080/15564886.2020.1835766.

7. Rapisarda SS, Byrne JM, Marmolejo L. An examination of COVID-19 outbreaks
in South American prisons and jails. Vict Offenders. 2020;15(7–8):1009–18.
https://doi-org.access.library.miami.edu/10.1080/15564886.2020.1832028.

8. Rapisarda SS, Byrne JM. The impact of COVID-19 outbreaks in the prisons,
jails, and community corrections systems throughout Europe. Vict
Offenders. 2020;15(7–8):1105–12. https://doi-org.access.library.miami.edu/1
0.1080/15564886.2020.1835768.

9. Bick JA. Infection control in jails and prisons. Clin Infect Dis. 2007;45(8):1047–
55. https://doi.org/10.1086/521910.

10. Gershon RRM, Sherman M, Mitchell C, Vlahov D, Erwin MJ, Lears MK, et al.
Prevalence and risk factors for bloodborne exposure and infection in
correctional healthcare workers. Infect Control Hosp Epidemiol. 2007;28:24–
30. https://doi.org/10.1086/510813.

11. Reinhart E, Chen DL. Incarceration and its disseminations: COVID-19
pandemic lessons from Chicago’s Cook County Jail. Health Aff. 2020;39(8).
https://doi.org/10.1377/hlthaff.2020.00652.

12. Tar-Ching A, Iain B. Occupational infections. Infect Dis. 2010:715–26. https://
doi.org/10.1016/B978-0-323-04579-7.00067-8.

13. Tobin-D'Angelo M, Arnold K, Lance-Parker S, et al. Methicillin-resistant
Staphylococcus aureus infections in correctional facilities --- Georgia, California,
and Texas, 2001--2003. MMWR Morb Mortal Wkly Rep. 2003;52(41):992–6.
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm5241a4.htm.

14. Lambert LA, Armstrong LR, Lobato MN, Ho C, France AM, Haddad MB.
Tuberculosis in jails and prisons: United States, 2002-2013. Am J Public
Health. 2016;106(12):2231–7. https://doi.org/10.2105/AJPH.2016.303423.

15. Robinson S, Smith P, Sears SD, Shubert J, Manning SE. Influenza outbreaks
at two correctional facilities — Maine, march 2011. MMWR Morb Mortal
Wkly Rep. 2012;61(13):229–32. https://www.cdc.gov/mmwr/preview/
mmwrhtml/mm6113a3.htm.

16. Wolfe MI, Xu F, Patel P, O'Cain M, Schillinger JA, St. Louis ME, et al. An
outbreak of syphilis in Alabama prisons: correctional health policy and
communicable disease control. Am J Public Health. 2001;91(8):1220–5.
https://doi.org/10.2105/ajph.91.8.1220.

17. Murphy M, Berns AL, Bandyopadhyay U, Rich J, Quilliam DN, Clarke J, et al.
Varicella in the prison setting: a report of three outbreaks in Rhode Island
and a review of the literature. Vaccine. 2018;36(37):5651–6. https://doi.org/1
0.1016/j.vaccine.2018.07.031.

18. Marlow MA, Luna-Gierke RE, Griffin PM, Vieira AR. Foodborne disease
outbreaks in correctional institutions-United States, 1998-2014. Am J Public
Health. 2017;107(7):1150–6. https://doi.org/10.2105/AJPH.2017.303816.

19. Mitchell CS, Gershon RRM, Lears MK, Vlahov D, Felknor S, Lubelczyk RA,
et al. Risk of tuberculosis in correctional healthcare workers. J Occup
Environ Med. 2005;47(6):580–6. https://doi.org/10.1097/01.jom.0000161738.
88347.e4.

20. Lambert LA, Espinoza L, Haddad MB, et al. Transmission of Mycobacterium
tuberculosis in a Tennessee Prison, 2002–2004. J Correct Health Care. 2007;
14(1):39–47. https://doi.org/10.1177/1078345807308847.

21. National Institute for Occupational Safety and Health (NIOSH). Public Safety.
2019. Available at: https://www.cdc.gov/niosh/about/strategicplan/
Immpubsaf.html. Accessed 24 Sept 2020.

22. Montoya-Barthelemy AG, Lee CD, Cundiff DR, Smith EB. COVID-19 and the
correctional environment: the American prison as a focal point for public
health. Am J Prev Med. 2020;58(6):888–91. https://doi.org/10.1016/j.amepre.2
020.04.001.

Nowotny et al. BMC Public Health         (2021) 21:1036 Page 7 of 8

https://doi.org/10.1186/s12889-021-11077-0
https://doi.org/10.1186/s12889-021-11077-0
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19%2D%2D-11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19%2D%2D-11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19%2D%2D-11-march-2020
https://coronavirus.jhu.edu/map.html
https://coronavirus.jhu.edu/map.html
https://doi.org/10.1016/S2468-2667(20)30058-X
https://doi.org/10.1016/S2468-2667(20)30058-X
http://dx.doi.org/10.1080/15564886.2020.1835769
http://dx.doi.org/10.1080/15564886.2020.1835769
http://dx.doi.org/10.1080/15564886.2020.1835770
http://dx.doi.org/10.1080/15564886.2020.1835770
http://dx.doi.org/10.1080/15564886.2020.1835766
http://dx.doi.org/10.1080/15564886.2020.1835766
http://dx.doi.org/10.1080/15564886.2020.1832028
http://dx.doi.org/10.1080/15564886.2020.1835768
http://dx.doi.org/10.1080/15564886.2020.1835768
https://doi.org/10.1086/521910
https://doi.org/10.1086/510813
https://doi.org/10.1377/hlthaff.2020.00652
https://doi.org/10.1016/B978-0-323-04579-7.00067-8
https://doi.org/10.1016/B978-0-323-04579-7.00067-8
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm5241a4.htm
https://doi.org/10.2105/AJPH.2016.303423
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6113a3.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6113a3.htm
https://doi.org/10.2105/ajph.91.8.1220
https://doi.org/10.1016/j.vaccine.2018.07.031
https://doi.org/10.1016/j.vaccine.2018.07.031
https://doi.org/10.2105/AJPH.2017.303816
https://doi.org/10.1097/01.jom.0000161738.88347.e4
https://doi.org/10.1097/01.jom.0000161738.88347.e4
https://doi.org/10.1177/1078345807308847
https://www.cdc.gov/niosh/about/strategicplan/Immpubsaf.html
https://www.cdc.gov/niosh/about/strategicplan/Immpubsaf.html
https://doi.org/10.1016/j.amepre.2020.04.001
https://doi.org/10.1016/j.amepre.2020.04.001


23. Chatziarsenis M, Miyakis S, Faresjo T, Trell E, Vlachonikolis J, Lionis C. Is there
room for general practice in penitentiary institutions: screening and
vaccinating high risk groups against hepatitis. Fam Pract. 1999;16(4):366–8.
https://doi.org/10.1093/fampra/16.4.366.

24. Chiaramonte M, Trivello R, Renzulli G, Zampieri L, Fanecco A, Floreani A,
et al. Hepatitis B virus infection in prisons: a seroepidemiological survey in
prisoners and attending staff. J Hyg (Lond). 1982;89(1):53–8. https://doi.
org/10.1017/s0022172400070534.

25. Adjei AA, Armah HB, Gbagbo F, Ampofo WK, Boamah I, Adu-Gyamfi C, et al.
Correlates Of HIV, HBV, HCV And syphilis infections among prison inmates
and officers in Ghana: a national multicenter study. BMC Infect Dis. 2008;8:
33. https://doi.org/10.1186/1471-2334-8-33.

26. World Health Organization (WHO). 2021. TB in prisons. Available at https://
wwweurowhoint/en/health-topics/communicable-diseases/tuberculosis/area
s-of-work/vulnerable-populations-risk-factors-and-social-determinants/tb-in-
prisons Access 16 Feb 2021.

27. Droznin M, Johnson A, Johnson AM. Multidrug resistant tuberculosis in
prisons located in former soviet countries: a systematic review. PLoS One.
2017;12(3):e0174373. https://doi.org/10.1371/journal.pone.0174373.

28. Wallace M, Hagan L, Curran KG, et al. COVID-19 in correctional and
detention facilities — United States, February–April 2020. MMWR Morb
Mortal Wkly Rep. 2020;69:587–90. https://doi.org/10.15585/mmwr.mm691
9e1externalicon.

29. Finney C, Stergiopoulos E, Hensel J, Bonato S, Dewa CS. Organizational
stressors associated with job stress and burnout in correctional officers: a
systematic review. BMC Public Health. 2013;13(1):82. https://doi.org/10.11
86/1471-2458-13-82.

30. Lerman AE. Officer health and wellness: results from the California
correctional officer survey. Berkeley: University of California; 2017. https://
gspp.berkeley.edu/assets/uploads/research/pdf/executive_summary_08142
018.pdf. Accessed 25 Sept 2020

31. Bierie DM. The impact of prison conditions on staff well-being. Int J
Offender Ther Comp Criminol. 2010;56(1):81–95. https://doi.org/10.1177/03
06624X10388383.

32. Buden JC, Dugan AG, Namazi S, Huedo-Medina TB, Cherniack MG, Faghri
PD. Work characteristics as predictors of correctional supervisors’ health
outcomes. J Occup Environ Med. 2016;58(9):e325–34. https://doi.org/10.1
097/JOM.0000000000000843.

33. Saloner B, Parish K, Ward JA, DiLaura G, Dolovich S. COVID-19 cases and
deaths in federal and state prisons. JAMA. 2020; Published online July 8.
https://doi.org/10.1001/jama.2020.12528.

34. Lemasters K, McCauley E, Nowotny K, Brinkley-Rubinstein L. COVID-19 cases
and testing in 53 prison systems. Health Justice. 2020;8(1):24. https://doi.
org/10.1186/s40352-020-00125-3.

35. The New York Times. COVID-19 Data. 2020. https://github.com/nytimes/
covid-19-data/find/master. Accessed 14 Jan 2021.

36. U.S. Census Bureau. American Community Survey 2019 Population Estimates.
2020. Available at: https://www2.census.gov/programs-surveys/popest/tables/2
010-2019/state/totals/nst-est2019-01.xlsx. Accessed 24 Sept 2020.

37. COVID Prison Project. National COVID-19 statistics. 2020. Available at: https://
covidprisonproject.com/data/data-v2/. Accessed 14 Jan 2021.

38. Novisky MA, Narvey CS, Semenza DC. Institutional responses to the COVID-
19 pandemic in American prisons. Vict Offenders. 2020;15(7–8):1244–61.
https://doi.org/10.1080/15564886.2020.1825582.

39. Lambert E, Paoline EA. Take this job and shove it: an exploratory study of
turnover intent among jail staff. J Crim Just. 2010;38(2):139–48. https://doi.
org/10.1016/j.jcrimjus.2010.01.002.

40. Fifield J. Many states face dire shortage of prison guards: The PEW Trusts.
2016. https://www.pewtrusts.org/en/research-and-analysis/blogs/stateline/2
016/03/01/many-states-face-dire-shortage-of-prison-guards#:~:text=The%2
0state%27s%20turnover%20rate%20for,ve%20gained%2C%E2%80%9D%2
0Rubin%20said. Accessed 13 Feb 2021.

41. Warren E, Brinkley-Rubinstein L, Nowotny KM. End the silence about what
Covid-19 is doing to America's prisons: Cable News Network (CNN).
Available at : https://www.cnn.com/2021/01/05/opinions/us-prison-covid-19-
data-warren-brinkley-rubinstein-nowotny/index.html. Published 2021.
Accessed 15 Feb 2020.

42. Vera Institute of Justice. People in prison in 2019. 2019. Available at: https://
www.vera.org/publications/people-in-prison-in-2019. Accessed 15 Feb 2021.

43. Bureau of Justice Statistics (BJS). Data collection: National Prisoner Statistics
(NPS) Program. 2018. Available at: https://www.bjs.gov/index.cfm?ty=dcdeta
il&iid=269. Accessed 15 Feb 2021.

44. Data USA. Bailiffs, correctional officers, & jailers. 2020. Available at: https://data
usa.io/profile/soc/bailiffs-correctional-officers-jailers#:~:text=The%20average%2
0age%20of%20male,White%20(Non%2DHispanic). Accessed 24 Sept 2020.

45. Federal Bureau of Prisons. Statistics: staff ethnicity/race. 2020. Available at:
https://www.bop.gov/about/statistics/statistics_staff_ethnicity_race.jsp.
Accessed 24 Sept 2020.

46. Egede LE, Walker RJ. Structural racism, social risk factors, and Covid-19 — a
dangerous convergence for black Americans. N Engl J Med. 2020;383(12):
e77. https://doi.org/10.1056/NEJMp2023616.

47. Laster Pirtle WN. Racial capitalism: a fundamental cause of novel coronavirus
(COVID-19) pandemic inequities in the United States. Health Educ Behav.
2020;47(4):504–8. https://doi.org/10.1177/1090198120922942.

48. Khazanchi R, Evans CT, Marcelin JR. Racism, not race, drives inequity across
the COVID-19 continuum. JAMA Netw Open. 2020;3(9):e2019933. https://doi.
org/10.1001/jamanetworkopen.2020.19933.

49. Nowotny KM, Bailey Z, Brinkley-Rubinstein L. The contribution of prisons
and jails to US racial disparities during COVID-19. Am J Public Health. 2021;
111(2):197–9. https://doi.org/10.2105/AJPH.2020.306040.

50. Ahalt C. The pandemic exposes the shared fates of the jailed and the jailer.
The Appeal; 2020. https://theappeal.org/the-pandemic-exposes-the-shared-
fates-of-the-jailed-and-the-jailer/. Accessed 12 Feb 2021.

51. COVID Prison project. Policy data. https://covidprisonproject.com/policy-data/.
Accessed 12 Feb 2021.

52. Maor M, Howlett M. Explaining variations in state COVID-19 responses:
psychological, institutional, and strategic factors in governance and public
policy-making. Policy Des Pract. 2020;3(3):228–41. https://doi.org/10.1080/2
5741292.2020.1824379.

53. Nowotny KM, Bailey Z, Omori M, Brinkley-Rubinstein L. COVID-19 exposes
need for progressive criminal justice reform. Am J Public Health. 2020;
110(7):967–8. https://doi.org/10.2105/AJPH.2020.305707.

54. National Academies of Sciences, Engineering, and Medicine. Decarcerating
Correctional Facilities during COVID-19: Advancing Health, Equity, and
Safety. Washington, DC: The National Academies Press; 2020. https://doi.
org/10.17226/25945.

55. Sears D, Ahalt C, Augustine D, Williams B. Occupational health: a key to the
control of COVID-19 in correctional facilities. Ann Intern Med. 2020;173(11):
924–5. https://doi.org/10.7326/M20-4543.

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

Nowotny et al. BMC Public Health         (2021) 21:1036 Page 8 of 8

https://doi.org/10.1093/fampra/16.4.366
https://doi.org/10.1017/s0022172400070534
https://doi.org/10.1017/s0022172400070534
https://doi.org/10.1186/1471-2334-8-33
https://www.euro.who.int/en/health-topics/communicable-diseases/tuberculosis/areas-of-work/vulnerable-populations-risk-factors-and-social-determinants/tb-in-prisons
https://www.euro.who.int/en/health-topics/communicable-diseases/tuberculosis/areas-of-work/vulnerable-populations-risk-factors-and-social-determinants/tb-in-prisons
https://www.euro.who.int/en/health-topics/communicable-diseases/tuberculosis/areas-of-work/vulnerable-populations-risk-factors-and-social-determinants/tb-in-prisons
https://www.euro.who.int/en/health-topics/communicable-diseases/tuberculosis/areas-of-work/vulnerable-populations-risk-factors-and-social-determinants/tb-in-prisons
https://doi.org/10.1371/journal.pone.0174373
https://doi.org/10.15585/mmwr.mm6919e1externalicon
https://doi.org/10.15585/mmwr.mm6919e1externalicon
https://doi.org/10.1186/1471-2458-13-82
https://doi.org/10.1186/1471-2458-13-82
https://gspp.berkeley.edu/assets/uploads/research/pdf/executive_summary_08142018.pdf
https://gspp.berkeley.edu/assets/uploads/research/pdf/executive_summary_08142018.pdf
https://gspp.berkeley.edu/assets/uploads/research/pdf/executive_summary_08142018.pdf
https://doi.org/10.1177/0306624X10388383
https://doi.org/10.1177/0306624X10388383
https://doi.org/10.1097/JOM.0000000000000843
https://doi.org/10.1097/JOM.0000000000000843
https://doi.org/10.1001/jama.2020.12528
https://doi.org/10.1186/s40352-020-00125-3
https://doi.org/10.1186/s40352-020-00125-3
https://github.com/nytimes/covid-19-data/find/master
https://github.com/nytimes/covid-19-data/find/master
https://www2.census.gov/programs-surveys/popest/tables/2010-2019/state/totals/nst-est2019-01.xlsx
https://www2.census.gov/programs-surveys/popest/tables/2010-2019/state/totals/nst-est2019-01.xlsx
https://covidprisonproject.com/data/data-v2/
https://covidprisonproject.com/data/data-v2/
https://doi.org/10.1080/15564886.2020.1825582
https://doi.org/10.1016/j.jcrimjus.2010.01.002
https://doi.org/10.1016/j.jcrimjus.2010.01.002
https://www.pewtrusts.org/en/research-and-analysis/blogs/stateline/2016/03/01/many-states-face-dire-shortage-of-prison-guards#:%7e:text=The%20state%27s%20turnover%20rate%20for,ve%20gained%2C%E2%80%9D%20Rubin%20said
https://www.pewtrusts.org/en/research-and-analysis/blogs/stateline/2016/03/01/many-states-face-dire-shortage-of-prison-guards#:%7e:text=The%20state%27s%20turnover%20rate%20for,ve%20gained%2C%E2%80%9D%20Rubin%20said
https://www.pewtrusts.org/en/research-and-analysis/blogs/stateline/2016/03/01/many-states-face-dire-shortage-of-prison-guards#:%7e:text=The%20state%27s%20turnover%20rate%20for,ve%20gained%2C%E2%80%9D%20Rubin%20said
https://www.pewtrusts.org/en/research-and-analysis/blogs/stateline/2016/03/01/many-states-face-dire-shortage-of-prison-guards#:%7e:text=The%20state%27s%20turnover%20rate%20for,ve%20gained%2C%E2%80%9D%20Rubin%20said
https://www.cnn.com/2021/01/05/opinions/us-prison-covid-19-data-warren-brinkley-rubinstein-nowotny/index.html
https://www.cnn.com/2021/01/05/opinions/us-prison-covid-19-data-warren-brinkley-rubinstein-nowotny/index.html
https://www.vera.org/publications/people-in-prison-in-2019
https://www.vera.org/publications/people-in-prison-in-2019
https://www.bjs.gov/index.cfm?ty=dcdetail&iid=269
https://www.bjs.gov/index.cfm?ty=dcdetail&iid=269
https://datausa.io/profile/soc/bailiffs-correctional-officers-jailers#:%7e:text=The%20average%20age%20of%20male,White%20(Non%2DHispanic)
https://datausa.io/profile/soc/bailiffs-correctional-officers-jailers#:%7e:text=The%20average%20age%20of%20male,White%20(Non%2DHispanic)
https://datausa.io/profile/soc/bailiffs-correctional-officers-jailers#:%7e:text=The%20average%20age%20of%20male,White%20(Non%2DHispanic)
https://www.bop.gov/about/statistics/statistics_staff_ethnicity_race.jsp
https://doi.org/10.1056/NEJMp2023616
https://doi.org/10.1177/1090198120922942
https://doi.org/10.1001/jamanetworkopen.2020.19933
https://doi.org/10.1001/jamanetworkopen.2020.19933
https://doi.org/10.2105/AJPH.2020.306040
https://theappeal.org/the-pandemic-exposes-the-shared-fates-of-the-jailed-and-the-jailer/
https://theappeal.org/the-pandemic-exposes-the-shared-fates-of-the-jailed-and-the-jailer/
https://covidprisonproject.com/policy-data/
https://doi.org/10.1080/25741292.2020.1824379
https://doi.org/10.1080/25741292.2020.1824379
https://doi.org/10.2105/AJPH.2020.305707
https://doi.org/10.17226/25945
https://doi.org/10.17226/25945
https://doi.org/10.7326/M20-4543

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data
	Analysis

	Results
	Discussion
	Conclusions
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

