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Summary
Background Mass incarceration has collateral consequences for community health, which are reflected in county-level 
health indicators, including county mortality rates. County jail incarceration rates are associated with all-cause mortality 
rates in the USA. We assessed the causes of death that drive the relationship between county-level jail incarceration 
and mortality.

Methods In this retrospective, longitudinal study, we assessed the association between county-level jail incarceration 
rates and county-level cause-specific mortality using county jail incarceration data (1987–2017) for 1094 counties in the 
USA obtained from the Vera Institute of Justice and cause-specific mortality data for individuals younger than 75 years 
in the total county population (1988–2018) obtained from the US National Vital Statistics System. We fitted quasi-
Poisson models for nine common causes of death (cerebrovascular disease, chronic lower respiratory disease, diabetes, 
heart disease, infectious disease, malignant neoplasm, substance use, suicide, and unintentional injury) with county 
fixed effects, controlling for all unmeasured stable county characteristics and measured time-varying confounders 
(county median age, county poverty rate, county percentage of Black residents, county crime rate, county unemployment 
rate, and state incarceration rate). We lagged county jail incarceration rates by 1 year to assess the short-term, by 5 years 
to assess the medium-term, and by 10 years to assess the long-term associations of jail incarceration with premature 
mortality.

Findings A 1 per 1000 within-county increase in jail incarceration rate was associated with a 6·5% increase in mortality 
from infectious diseases (risk ratio 1·065, 95% CI 1·061–1·070), a 4·9% increase in mortality from chronic lower 
respiratory disease (1·049, 1·045–1·052), a 2·6% increase in mortality induced from substance use (1·026, 1·020–1·032), 
a 2·5% increase in suicide mortality (1·025, 1·020–1·029), and smaller increases in mortality from heart disease 
(1·021, 1·019–1·023), unintentional injury (1·015, 1·011–1·018), malignant neoplasm (1·014, 1·013–1·016), diabetes 
(1·013, 1·009–1·018), and cerebrovascular disease (1·010, 1·007–1·013) after 1 year. Associations between jail 
incarceration and cause-specific mortality rates weakened as time lags increased, but to a greater extent for causes of 
death with generally shorter latency periods (infectious disease and suicide) than for those with generally longer latency 
periods (heart disease, malignant neoplasm, and cerebrovascular disease).

Interpretation Jail incarceration rates are potential drivers of many causes of death in US counties. Jail incarceration 
can be harmful not only to the health of individuals who are incarcerated, but also to public health more broadly. Our 
findings suggest important points of intervention, including disinvestment from carceral systems and investment in 
social and public health services, such as community-based treatment of substance-use disorders.

Funding US National Institute on Drug Abuse (National Institutes of Health).

Copyright © 2021 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY-NC-ND 4.0 
license.

Introduction 
Mass incarceration is associated with widespread conse
quences for community health, some of which extend 
beyond people who are and have been incarcerated and 
their immediate networks. Residents of neighbourhoods 
with high rates of prison incarceration have a higher risk 
of major depressive disorder, generalised anxiety disorder, 
dyslipidaemia, and metabolic syndrome than do residents 
of neighbourhoods with low prison incarceration rates.1,2 
Nosrati and col leagues3 found that a standard devia
tion increase in the rate of county jail admissions was 

associ ated with a 2% increase in countylevel mortality 
from drug use disorder. We previously found that an 
increase from the first to the second quartile of within
county rates of jail incarceration was associated with a 
3% increase in the allcause mortality rate.4

Jail incarceration in the USA operates as an institutional 
product of structural racism that disproportionately affects 
Black Americans. Black people are nearly four times more 
likely to be incarcerated in local jails than white people.5 
Moreover, the US criminal legal system dis proportion
ately criminalises and punishes poor people.6 The health 

http://crossmark.crossref.org/dialog/?doi=10.1016/S2468-2667(20)30283-8&domain=pdf


Articles

2 www.thelancet.com/public-health   Published online February 23, 2021   https://doi.org/10.1016/S2468-2667(20)30283-8

effects of communitylevel exposure to high rates of jail 
incarceration might contribute to and worsen existing 
racialised and classbased health disparities. For example, 
during the COVID19 pandemic, jails exacerbated the 
spread of the virus in communities that were already at a 
disproportionately higher risk of infection.7

Increases in rates of county jail incarceration are 
associated with subsequent increases in county allcause 
mortality rates.4 However, allcause mortality is a hetero
geneous outcome that includes deaths caused by chronic 
diseases, injuries, and infectious diseases. Identification 
of the specific causes of death that drive the observed 
association can help to elucidate potential mechanisms. 
Furthermore, if the relationship between the rates of 
county jail incarceration and county mortality is causal 
and not merely a shared consequence of concentrated and 
racialised disadvantage, we would expect jail incarceration 
rates to influence deaths from different causes to differing 
degrees and via differing mechanisms.

For example, jails contribute to the community spread 
of infectious disease, as shown most recently during the 
COVID19 pandemic.7 Thus, increases in the rates of 
county jail incarceration are expected to lead to increased 
infectious disease mortality in the short term, whereas the 
shortterm effects of the rates of jail incarceration on 
mortality from diseases with longer latency periods, such 
as heart disease or cancer, are less probable. Additionally, 
high rates of incarceration directly harm the psychosocial 
and material or economic wellbeing of communities.8 
Thus, increases in the rates of county jail incarceration are 
likely to have pronounced effects on the number of deaths 
caused by diseases linked with psychosocial and economic 

resource deprivation, such as substanceinduced deaths 
and suicide.9,10 Moreover, these causes of mortality and 
morbidity are expected to be of increasing importance as 
the psychosocial and economic effects of the COVID19 
pandemic persist.

Initial insights into the relationship between the rates of 
jail incarceration and county mortality focused on drug 
use disorders.3 Furthermore, earlier studies estimated the 
shortterm effects of jail incarceration by analysing panel 
data crosssectionally or with a 1year lag.3,4

In this study, we build on the existing evidence by 
identifying which specific causes of death drive the 
association observed in earlier research; and using dif
ferent time lags to differentiate shortterm (1year lag), 
mediumterm (5year lag), and longterm (10year lag) 
effects. We focus on nine common causes of death: 
cerebro vascular disease, chronic lower respiratory disease, 
diabetes, heart disease, infectious disease, malignant neo
plasm, substance use, suicide, and unintentional injury. 
We hypothesise that there will be pronounced shortterm 
associations observed between the rates of jail incarceration 
and death caused by infectious disease, substance use, 
and suicide given the links among mass incarceration, 
infectious disease, and socioeconomic deprivation. We 
further hypothesise that, although these associations 
will weaken as the time lags increase, associations with 
deaths caused by diseases with generally longer latency 
periods (eg, heart disease) will strengthen as the lag 
increases. Finally, we integrated the available theoretical 
and empirical evidence to propose plausible mechanisms 
that explain the observed relation ships to guide future 
research.

Research in context

Evidence before this study
There is a growing body of evidence concerning the public 
health consequences of mass incarceration. We searched 
PubMed, Google Scholar, and Web of Science from database 
inception up to Oct 31, 2020, with combinations of the search 
terms “jail”, “incarceration”, “mortality”, “collateral 
consequences”, “spillover effects”, “public health”, 
and “population health”. Two studies that used three decades of 
US data found that increases in county jail incarceration rates 
were associated with increases in county mortality rates. 
However, these studies analysed panel data cross-sectionally or 
with a 1-year lag, prioritising the short-term effects of jail 
incarceration. Existing theories and evidence suggest that jail 
incarceration rates also have long-lasting effects on 
communities. Furthermore, if these relationships are causal, 
we would expect jail incarceration rates to influence different 
causes of deaths to different degrees and by different 
mechanisms.

Added value of this study
We identified which specific causes of death drive the 
association between jail incarceration rates and mortality that 

was observed in earlier research, and assessed short-term, 
medium-term, and long-term effects of jail incarceration on 
community health. We found that county mortality rates 
caused by infectious disease, chronic lower respiratory disease, 
substance use, and suicide are most strongly associated with 
county jail incarceration rates. These results suggest causal 
inference about the relationship between jail incarceration and 
generalised premature mortality.

Implications of all the available evidence
We integrated the available theoretical and empirical data to 
propose plausible mechanisms that explain the observed 
relationships. The findings add to the substantial body of 
evidence suggesting that decarceration strategies would 
improve public health and identify additional points 
of intervention that could mitigate the harmful effects of 
community-level exposure to high jail incarceration rates, 
including substance use disorder treatment and investment in 
social services. Given the ongoing COVID-19 pandemic, policy 
makers should account for jails as potential drivers of infectious 
disease mortality in communities.
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Methods 
Study design and data sources 
We did a retrospective, longitudinal analysis of county
level jail incarceration rates and subsequent causespecific 
mortality rates in the USA using public data. We obtained 
county jail data (1987–2017) from the Vera Institute of 
Justice Incarceration Trends Dataset, described in detail 
elsewhere.11 In brief, the Vera Institute of Justice linked 
countylevel data from the Bureau of Justice Statistics 
Census of Jails, Deaths in Custody Reporting Program, 
and Annual Survey of Jails, and used linear interpolation 
for countyyears with missing data.11 We obtained county 
mortality data from the National Vital Statistics System 
from the Centers for Disease Control and Prevention 
(CDC) Underlying Cause of Death database.12

We considered several timevarying confounders, includ
ing countylevel sociodemographic measures and state
level measures of incarceration and political party control. 
County demographic data, including the total population, 
median age, and Black resident population, came from the 
Census Bureau’s Intercensal Estimates. We obtained 
county poverty data from the Census Bureau’s Small Area 
Income and Poverty Estimates sys tem, county unemploy
ment data from the Bureau of Labor Statistics, county 

crime data from the Federal Bureau of Investigation 
Uniform Crime Reporting programme, state incarceration 
data from the Bureau of Justice Statistics National Prisoner 
Statistics Program, and party control of state legislature 
data from the National Conference of State Legislatures. 
Confounder data were obtained for 1986–2016. Any county
years with missing data were replaced with the corres
ponding county’s data from the preceding year. Poverty 
and unemployment data were missing for early years 
(1986–88 for poverty, and 1986–89 for unemploy
ment); for these years we carried subsequent poverty and 
unemployment observations backwards for each county.

Exposures and outcomes 
The exposure of interest was the county jail incarceration 
rate (1987–2017, to maximise the data availability for all 
variables), calculated by dividing the average daily county 
jail population by the total county population. The average 
daily population is the most stable measure of jail popu
lations. If the average daily population was unavailable for 
a given countyyear, the daily confined population at 
midyear (roughly the last weekday in June) was used.11

The outcomes of interest were the rates of causespecific 
county mortality for all county residents younger than 

Figure 1: County jail incarceration rates and distribution of maximum change in incarceration rate in the USA, 1987–2017
(A) Annual distribution of county jail incarceration rate (per 1000 people in the population) for the 1094 counties in the final analysis. (B) Distribution of each 
county’s maximum change in jail incarceration rate (positive if the change represents an increase over time and negative if the change represents a decrease over 
time). The line represents the median and the box represents the IQR.
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75 years for 1988–2018. This age restriction was informed 
by earlier research reporting a weak association between 
county jail incarceration and county mortality for indi
viduals aged 75 years or older.4 We modelled nine common 
causes of death with the use of International Classification 
of Diseases (ICD)10 codes for 1999–2017 and ICD9 codes 
for 1988–98 (appendix p 1). We selected the seven most 
common causes of death for individuals younger than 
75 years (cerebro vascular disease, chronic lower respira
tory disease, diabetes, heart disease, malig nant neoplasm, 
suicide, and unintentional injury)12 and two additional 
categories of a priori interest (infectious disease deaths 
and substanceinduced deaths).

The CDC suppresses mortality counts lower than 10, 
resulting in missing data for counties with low numbers 
of deaths from particular causes. We included all counties 
with at least 2 years of complete data for all nine causes of 
death (appendix p 2).

We identified and adjusted for potential timevarying 
factors that might confound the relationship between jail 
incarceration and mortality, because the fixedeffects 
modelling approach controls for all unobserved stable 
differences between counties and any nationwide trends 
over the study period, but not timevarying county 
differences. These potential timevarying confounders 
were: county median age, county poverty rate, county per
cen tage of Black residents, county crime rate, county 
unemploy ment rate, state incarceration rate, and political 
party control of state legislature. Theoretical and empirical 
justifica tions for each of these potential confounders 
because of their hypothesised relationships with jail incar
ceration and mortality are described in depth elsewhere.4

Statistical analysis 
We first described jail incarceration rates and unadjusted 
causespecific mortality rates for people younger than 
75 years over time for our sample of 1094 counties. We 
then modelled the nine causespecific mortality rates 
using quasiPoisson regression models with county fixed 

effects, controlling for year; the withincounty change was 
the unit of analysis. QuasiPoisson models were used to 
account for overdispersed count data. We used a fixed
effects approach to control for potential confounding 
caused by any unobserved stable differences between 
counties. As a result, each county is compared only to 
itself over time. These models allowed us to assess 
whether a change in the county’s jail incarceration rate 
was associated with a subsequent change in the county’s 
mortality rate.

We used time lags for our exposure and confounders to 
ensure the correct temporal ordering with the outcome. 
We lagged all potential timevarying confounder data such 
that these data preceded the county jail incarceration rate 
data by 1 year. Additionally, we used 1year jail incarceration 
lags to assess shortterm associations, 5year lags to assess 
mediumterm associations, and 10year lags to assess 
longterm associations. We modelled jail incarceration 
rates continuously, estimating the change in mortality rate 
associated with a 1 per 1000 increase in the jail incarcera
tion rate. We did all analyses using R (version 4.0).

We did three sensitivity analyses. The first assessed the 
potential bias due to suppressed mortality counts. We 
replaced all the causespecific mortality counts that were 
suppressed for the 1094 counties with 0 and then with 9 
(the extremes of the range of possible values) and repeated 
the analyses described above. With this approach, we 
aimed to estimate the bounds for the magnitude of 
potential bias resulting from the suppressed mortality 
counts for the rarer causes of death. The second sensitivity 
analysis made use of a random intercepts approach to 
establish whether our findings were robust to the different 
assump tions required for estimating betweencounty 
rather than withincounty associations. We used the 
methods described for the main analysis but fit a multilevel 
model with random intercepts for each county rather than 
a fixedeffects model. The third sensi tivity analysis assessed 
the role of sample size differences between the models 
with differing lags. We restricted the 1year and 5year 

Total 
(33 882 county-years)

First quartile*  
(8471 county-years)

Second quartile†  
(8470 county-years)

Third quartile‡ 
(8470 county-years)

Fourth quartile§  
(8471 county-years)

All-cause mortality rate for people 
<75 years (per 1000)

4·4 (3·6–5·3) 4·2 (3·3–5·0) 4·3 (3·5–5·1) 4·4 (3·6–5·3) 4·9 (4·1–5·8)

Total county population (in 1000s) 92·2 (54·8–199·7) 83·5 (51·5–165·7) 99·1 (58·2–223·7) 102·8 (57·4–244·3) 85·7 (52·6–181·0)

Percentage of population in poverty 13·3% (9·9–17·0) 10·9% (7·9–14·3) 12·4% (9·4–15·5) 13·9% (10·8–17·3) 16·2% (12·8–19·8)

Total crime rate (per 1000) 31·7 (21·3–45·2) 24·9 (15·3–36·1) 30·3 (20·7–43·3) 33·8 (23·5–47·6) 37·8 (27·3–52·4)

Percentage Black residents in county 5·1% (1·6–14·0) 2·5% (0·8–7·1) 4·0% (1·4–11·1) 6·0% (1·9–14·6) 10·7% (3·6–25·7)

Percentage of population 
unemployed

5·7% (4·4–7·5) 5·5% (4·2–7·1) 5·6% (4·3–7·2) 5·9% (4·5–7·7) 6·0% (4·7–7·9)

State incarceration rate (per 1000) 3·5 (2·6–4·3) 2·8 (1·9–3·6) 3·5 (2·6–4·2) 3·8 (3·0–4·6) 4·0 (3·0–4·8)

Data are median (IQR). 1094 unique counties were included in this analysis. *First quartile: jail incarceration rate 0·01–1·23 per 1000 (percentiles: 0·72 [25th], 0·91 [50th], 
and 1·07 [75th]). †Second quartile: jail incarceration rate 1·24–1·91 per 1000 (percentiles: 1·39 [25th], 1·56 [50th], and 1·73 [75th]). ‡Third quartile: jail incarceration rate 
1·92–2·86 per 1000 (percentiles: 2·11 [25th], 2·32 [50th], and 2·56 [75th]). §Fourth quartile: jail incarceration rate 2·87–34·2 per 1000 (percentiles: 3·26 [25th], 3·87 [50th], 
and 4·85 [75th]).

Table 1: Sociodemographic characteristics of 33 882 US county-years, 1987–2017

See Online for appendix
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lagged models such that the jail incarceration data were 
from 1987 to 2008, rather than using all available data, so 
that the exposure period was the same across all models.

Role of the funding source 
The funder of the study had no role in the study design, 
data collection, data analysis, data interpretation, or writing 
of the report.

Results 
1094 counties (36% of all US counties) had at least 2 years 
of complete data for all nine causes of death, represent
ing 33 882 countyyears over the 31year study period. 
Substanceinduced mortality had the highest amount of 
data suppression, which resulted in our sample being 
skewed towards larger, nonrural counties. Aside from 
size and urbanicity, the included counties had higher 
average crime rates than did excluded counties. Excluded 
and included counties were similar with respect to other 
sociodemographic variables and the jail incarceration rate 
(data not shown).

Overall, jail incarceration rates for the sample increased 
over the study period. The median withincounty change 
in jail incarceration rate was 1·9 per 1000, with 81 counties 
experiencing an increase of 5·0 per 1000 or more over the 
study period (figure 1). Across all 33 882 countyyears, the 
median allcause mortality rate for people younger than 
75 years was 4·4 per 1000 (3·6–5·3; table 1). Malignant 
neoplasm and heart disease had the highest causespecific 
mortality rates throughout the study period, whereas the 
causespecific mortality rates for cerebrovascular disease, 
suicide, and diabetes were among the lowest (figure 2).

Models using a 1year lag reflect the shortterm 
relationships between the change in jail incarceration rates 
and county mortality. Changes in the county jail incar
ceration rate were most strongly associated with deaths 
caused by infectious disease, chronic lower respiratory 
disease, substance use, and suicide (table 2). A 1 per 
1000 withincounty increase in the jail incarceration rate 
was associated with a 6·5% increase in the infectious 
disease mortality, a 4·9% increase in chronic lower 
respiratory disease mortality, a 2·6% increase in substance
induced mortality, and a 2·5% increase in suicide mortality 
(in people younger than 75 years after 1 year; table 2). 
Increases in jail incarceration were also associated with 
modest increases in mortality rates caused by all other 
causes of death of interest in the year after the within
county increase in jail incarceration rate was measured 
(table 2).

Associations between county jail incarceration and 
causespecific mortality rates weakened for all causes of 
death as the lag increased from 1 year to 10 years. As 
hypothesised, the decrease in the magnitude of the 
association was particularly pronounced for causes of 
death with generally shorter latency periods, most notably 
for infectious diseases and suicide (table 2; figure 3). 
Associations with causes of death with generally longer 

latency periods such as heart disease, malignant neoplasm, 
and cerebrovascular disease also declined with increased 
lags, but the decline was less pronounced (table 2).

The sensitivity analyses in which suppressed mortality 
counts were replaced with 0 and 9 produced nearly 
equivalent results for most causespecific mortality out
comes (appendix p 3). However, there was more vari ability 
in the estimates for the causespecific mor tality outcomes 
with more data suppression (ie, suicide, diabetes, and 
substance use). These bounds provide rough estimates 
of the poten tial bias due to suppressed data for these 
outcomes. For substanceinduced deaths, the bounds are 
1·3% and 7·3%. For suicide deaths, the bounds are 1·3% 
and 4·3%. The results from the multilevel model with 
county ran dom intercepts were nearly equivalent to those 

Figure 2: Annual overall mortality rates for individuals younger than 75 years for nine causes of death for 
1094 US counties (excluding suppressed counts), 1988–2018

Year

0·5

1·0

0

1·5

1988
1990

1992
1994

1996
1998

2000
2002

2004
2006

2008
2010

2012
2014

2016

M
or

ta
lit

y 
ra

te
 (p

er
 1

00
0)

Malignant neoplasm
Heart disease
Unintentional injury
Substance use
Chronic lower respiratory 
disease
Infectious disease
Diabetes
Suicide
Cerebrovascular disease

1-year lag 5-year lag 10-year lag % attenuation 
from 1-year to 
10-year lag

Infectious disease 1·065 (1·061–1·070) 1·038 (1·034–1·043) 1·011 (1·007–1·015) 5·1%

Chronic lower 
respiratory disease

1·049 (1·045–1·052) 1·041 (1·038–1·045) 1·028 (1·024–1·032) 2·0%

Substance use 1·026 (1·020–1·032) 1·020 (1·014–1·026) 1·008 (1·002–1·014) 1·8%

Suicide 1·025 (1·020–1·029) 1·008 (1·003–1·012) 0·999 (0·995–1·004) 2·5%

Heart disease 1·021 (1·019–1·023) 1·016 (1·014–1·018) 1·012 (1·010–1·014) 0·9%

Unintentional injury 1·015 (1·011–1·018) 1·012 (1·008–1·016) 1·008 (1·004–1·012) 0·7%

Malignant neoplasm 1·014 (1·013–1·016) 1·008 (1·007–1·010) 1·004 (1·002–1·006) 1·0%

Diabetes 1·013 (1·009–1·018) 1·001 (0·996–1·006) 0·997 (0·992–1·002) 1·6%

Cerebrovascular 
disease

1·010 (1·007–1·013) 1·007 (1·003–1·010) 1·005 (1·001–1·009) 0·5%

Data are RR (95% CI) unless otherwise stated. All models included the jail incarceration rate, county and year fixed 
effects, and the county poverty rate, county crime rate, county Black resident population, county unemployment rate, 
state incarceration rate, and party control of state legislature lagged 1-year before the jail incarceration rate for 
1094 unique counties. RR=risk ratio.

Table 2: Within-county associations between a 1 per 1000 change in county jail incarceration rate and 
change in county mortality rates for nine common causes of death with 1-year, 5-year, and 10-year lags, 
1987–2017
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obtained from the fixed effects approach (appendix p 3). 
Results from the final sensitivity analysis show no mean
ing ful differ ences between the final results and those 
obtained from models restricted to the same exposure 
period (1987–2008; appendix p 4).

Discussion 
We did a retrospective, longitudinal analysis strati fied by 
the cause of death to elaborate on the previously 
documented relationship between county jail incarceration 
and allcause mortality, with the use of lags of different 
lengths to explore shortterm, mediumterm, and long
term effects of different causes of death. In larger, 
predominantly nonrural counties, we found that a 1 per 
1000 increase in the county jail incarceration rate was 
associated with increases in mortality caused by all causes 
of death of interest in the subsequent year, ranging 
from 1·0% to 6·5% increases.

Mortality due to infectious disease, chronic lower 
respiratory disease, substance use, and suicide were the 
strongest drivers of the shortterm association between 
county jail incarceration and mortality. This finding 
supports our hypothesis that there would be strong 
observed associations for these causes of death because of 
the substantial epidemiological evidence linking mass 
incarceration with community infectious disease spread 

and acute psychosocial and economic resource deprivation. 
The strong association observed with deaths from chronic 
lower respiratory disease is also likely to reflect the direct 
mechanisms operating through incarceration conditions 
(eg, overcrowding and poor ventilation)13 and resource 
depri va tion, given that risk factors for chronic lower res
pira tory disease include poor housing conditions, smok
ing, pollution, and frequent lower respiratory infec tions 
during childhood.14

We found that the associations between county jail 
incarceration and causespecific mortality were consistent 
or decreased with increasing time lags. In particular, the 
associations for mortality due to infectious disease and 
suicide decreased appreciably. The associations with 
causes of death with a longer latency also decreased 
with increasing lags, contrary to our expectations. How
ever, the decrease was less pronounced. Given that the 
peak of jail incarceration rates for these counties was 
in 2008, we might observe these longerterm associations 
more clearly in more current data.

In light of our findings and existing theoretical and 
empirical evidence, we propose potential mechanisms 
through which jail incarceration affects county mortality. 
The direct and indirect pathways that might underlie the 
observed associations between increased jail incarceration 
and increased county mortality are as follows: (1) the direct 
pathogenic effects of jail incarceration, (2) the racialised 
psychosocial pathway, and (3) the racialised material 
or economic pathway (figure 4). These hypothesised 
pathways are racialised because substantial empirical 
evidence shows that, at each point along these pathways, 
racist struc tures and institutions produce differential 
effects across different racialised groups.2,5,7 Racialised 
disparities are a central feature of the public health 
consequences of mass incar ceration. Although we were 
unable to explore racialised health disparities in our 
analysis because of the unreliability of racestratified 
outcome data, the conceptual model here provides a 
framework to inform subsequent research towards that 
end.

The first pathway is direct pathogenic effects of jail 
incarceration: people face harmful exposures during 
incarceration. Not only do jails have disproportionately 
high rates of infectious disease7 and expose people to 
contaminated water and air,13 but incarceration itself is 
also a traumatic and often violent experience.15 Despite 
having higher rates of infectious disease and cooccurring 
substance use and psychiatric disorders, prisoners have 
reduced access to testing and treatment and face 
substantial barriers to care.16 It is well documented that 
the criminalisation of people who use substances has 
contributed to an increased risk of an overdose death 
because of reduced substancerelated tolerance during 
incarceration.17,18 As the rates of jail incarceration increase, 
the health of an increasing number of individuals is likely 
to be affected, which in turn might be reflected in a 
county’s overall mortality rate.

Figure 3: Model-predicted slopes for cause-specific mortality rates as a function of the within-county change 
in the rate of jail incarceration with 1-year, 5-year, and 10-year lags for death caused by chronic lower 
respiratory disease, substance use, suicide, and infectious disease
The four causes of death (chronic lower respiratory disease, substance use, suicide, and infectious disease) with 
strongest observed associations with incarceration rates were selected, and the 95% CIs are indicated by the 
shaded regions.
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The second pathway is the racialised psychosocial 
pathway: this pathway describes the psychosocial public 
health consequences19 of community destruction. 
Psychosocial wellbeing reduces the risk of suicide and 
substance use, which we identified in this study as 
important drivers of the jail–mortality relation ship.20,21 
High community rates of jail incarceration disrupt social 
ties and support networks, which are protective for 
community health.8 Additionally, there are psychosocial 
harms for the family members of incarcerated people: 
divorce rates are higher among formerly incarcerated 
people, and the stress of separation for parents and 
children has longlasting effects.22

The third pathway is the racialised material or 
economic pathway: susceptibility to death because of 
infectious disease, chronic lower respiratory disease, 
substance use, and suicide is also driven by economic 
resource deprivation.9,10,14 Increased jail incarceration rates 
lead to largescale material investments in the criminal 
legal system, restrict ing the funding available for 
investment in social services, includ ing those tied to 
public health.23 For example, in the USA, the majority of 
state funding for kindergarten to 12th grade education 
(children aged 5–18 years) and incarceration comes from 
the same discretionary fund.24 Over the past three decades 
in the USA, govern ment spending on incarceration 
increased at three times the rate of spending on 
kindergarten to 12th grade education.25 Exposure to the 
criminal legal system also has clear disenfranchising and 
depoliticising effects, is a driver of job loss and wage 

inequality, and harms local econ omies because of the 
removal of workingage individuals from the labour 
force.26–28 As a result, standard labour force data under
estimate US unemploy ment rates, particularly among 
Black men.29 These material or econ omic consequences 
are likely to shape countylevel health and mortality, 
especially through the causes of death documented in our 
study.

Notably, all three pathways described here might 
produce feedback loops that in turn lead to increased 
rates of jail incarceration, given the ways in which the 
criminal legal system disproportionately criminalises 
poor and marginalised communities. The conceptual 
model we introduce here can guide future research—eg, 
by identifying potential mediational pathways for 
subsequent analysis, and by ensuring that research 
questions are situated within a theoretical context.

This study has several limitations. First, as with any 
observational study that uses fixedeffects models, there 
is a risk of unmeasured timevarying confounders. For 
example, some other measure of county economic 
well being or crime could be a common cause of within
county changes in jail incarceration and causespecific 
mortality. In our study, we mitigate this concern by 
including county and year fixed effects and several time
varying covariates to account for potential confounding. 
Second, adminis trative data sources were missing data for 
some countyyears. In particular, the CDC suppresses 
death counts lower than 10, so there was more substan
tial missingness for rarer causes of death, such as 

Figure 4: Conceptual diagram of hypothesised mechanistic theories to explain the observed association between increased jail incarceration rates and 
increased county mortality
The three theories are: (1) the direct pathogenic effects of jail incarceration, (2) the racialised psychosocial pathway, and (3) the racialised material or economic pathway.
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substanceinduced deaths. We estimated the bounds for 
the potential bias produced by the suppres sion of data and 
present these findings in the sensitivity analyses. Third, 
the use of mortality as our outcome of interest is an 
extreme outcome that only partly reflects the range of 
potential community health effects of jail incar cera tion. 
These findings complement existing research on the 
health conse quences of communitylevel exposure to 
incar ceration.1,2 Fourth, the validity of administrative data 
might vary by jurisdic tion.30 Lastly, counties represent 
large, hetero geneous geographical areas and, as a result, 
our findings might not reflect more localised effects of jail 
incarceration. Individuallevel inference cannot be made 
given the use of countylevel data.

In conclusion, we find evidence that countylevel 
exposure to increased jail incarceration rates is associated 
with harmful consequences for public health. Specifically, 
mortality caused by infectious disease, chronic lower 
respiratory disease, substance use, and suicide is the 
strongest driver of the association between jail incar
ceration and county mortality. These findings suggest 
that interventions to reduce incarceration might result 
in broader community mor tality benefits. Moreover, 
responses to the current most pressing public health 
challenges, including the COVID19 pandemic, overdose 
epidemic, and their physical and mental health sequelae, 
require a reckoning with the effects of carceral systems. 
Given the ongoing COVID19 pan demic, these findings 
highlight the imme di ate need to account for jails as drivers 
of infectious disease spread in the com munity. In the 
longer term, the conceptual model we introduce can guide 
future research and intervention planning, including 
substance use dis order treatment, social service invest
ments, and ultimately decarceration.
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