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Abstract

IMPORTANCE Restrictive housing, otherwise known as solitary confinement, during incarceration
is associated with poor health outcomes.

OBJECTIVE To characterize the association of restrictive housing with reincarceration and mortality
after release.

DESIGN, SETTING, AND PARTICIPANTS This retrospective cohort study included 229 274
individuals who were incarcerated and released from the North Carolina prison system from January
2000 to December 2015. Incarceration data were matched with death records from January 2000
to December 2016. Covariates included age, number of prior incarcerations, type of conviction,
mental health treatment recommended or received, number of days served in the most recent
sentence, sex, and race. Data analysis was conducted from August 2018 to May 2019.

EXPOSURES Restrictive housing during incarceration.

MAIN OUTCOMES AND MEASURES Mortality (all-cause, opioid overdose, homicide, and suicide)
and reincarceration.

RESULTS From 2000 to 2015, 229 274 people (197 656 [86.2%] men; 92 677 [40.4%] white
individuals; median [interquartile range (IQR)] age, 32 years [26-42]), were released 398 158 times
from the state prison system in North Carolina. Those who spent time in restrictive housing had a
median (IQR) age of 30 (24-38) years and a median (IQR) sentence length of 382 (180-1010) days;
84 272 (90.3%) were men, and 59 482 (63.7%) were nonwhite individuals. During 130 551 of 387 913
incarcerations (33.7%) people were placed in restrictive housing. Compared with individuals who
were incarcerated and not placed in restrictive housing, those who spent any time in restrictive
housing were more likely to die in the first year after release (hazard ratio [HR], 1.24; 95% CI
1.12-1.38), especially from suicide (HR, 1.78; 95% Cl, 1.19-2.67) and homicide (HR, 1.54; 95% Cl, 1.24-
1.91). They were also more likely to die of an opioid overdose in the first 2 weeks after release (HR,
2.27;95% Cl, 1.16-4.43) and to become reincarcerated (HR, 2.16; 95% Cl, 1.99-2.34).
CONCLUSIONS AND RELEVANCE This study suggests that exposure to restrictive housing is
associated with an increased risk of death during community reentry. These findings are important
in the context of ongoing debates about the harms of restrictive housing, indicating a need to find
alternatives to its use and flagging restrictive housing as an important risk factor during
community reentry.
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ﬁ Open Access. This is an open access article distributed under the terms of the CC-BY License.

Key Points

Question Is restrictive housing,
otherwise known as solitary
confinement, during incarceration
associated with an increased risk of
mortality after release into the

community?

Findings This cohort study included
229 274 people who were released from
incarceration in North Carolina from
2000 to 2015. Compared with
individuals who were incarcerated and
not placed in restrictive housing,
individuals who spent any time in
restrictive housing were 24% more likely
to die in the first year after release,
especially from suicide (78% more
likely) and homicide (54% more likely);
they were also 127% more likely to die of
an opioid overdose in the first 2 weeks
after release.

Meaning The results of this study
suggest that exposure to restrictive
housing as a condition of confinement is
associated with an increased risk of
death during community reentry.
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Restrictive Housing During Incarceration and Mortality After Release

Figure. Association of Restrictive Housing During Incarceration With Mortality After Release

and Reincarceration in North Carolina, 2000-2016
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All hazard ratios are adjusted for sex, race, and time-
varying factors including age, prior incarcerations, time
in incarceration, violence-related convictions, drug-
related convictions, mental health screening

recommendation, and mental health treatment

receipt. The x-axis is on a logarithmic scale. Whiskers

represent 95% Cls.

Table 3. Association of Time Spent in Restrictive Housing During Incarceration With 1-Year Mortality After Release and Reincarceration in North Carolina, 2000-2016

Time Spent in Restrictive
Housing, d

Deaths or
Reincarcerations, No.

Person-Years

Adjusted Hazard Ratio (95% ClI)?

Overall

Among White Individuals

Among Nonwhite Individuals

All-Cause Mortality

0 1557 236433 1 [Reference] 1 [Reference] 1 [Reference]
>0to 14 269 40365 1.17(1.01-1.35) 1.30(1.07-1.57) 1.04(0.83-1.29)
>14 580 77 265 1.34(1.15-1.56) 1.36(1.10-1.69) 1.31(1.07-1.62)
Reincarceration

0 36751 236433 1 [Reference] 1 [Reference] 1 [Reference]
>0to 14 5886 40365 1.11(1.08-1.15) 1.13(1.07-1.19) 1.11 (1.06-1.15)
>14 16671 77 265 1.72 (1.66-1.76) 1.63 (1.55-1.71)° 1.77 (1.71-1.83)°
Opioid Overdose Deaths

0 227 236433 1 [Reference] 1 [Reference] 1 [Reference]
>0to 14 41 40365 1.35(0.95-1.92) 1.41(0.98-2.05) 1.05 (0.37-2.95)
>14 64 77 265 1.24(0.80-1.92) 1.41(0.89-2.24) 0.50(0.18-1.41)
Homicide Deaths

0 230 236433 1 [Reference] 1 [Reference] 1 [Reference]
>0to 14 54 40365 1.21(0.87-1.66) 1.25 (0.60-2.60) 1.20(0.84-1.72)
>14 153 77 265 1.61(1.23-2.11) 0.82 (0.40-1.67)° 1.84 (1.36-2.48)°
Suicide Deaths

0 86 236433 1 [Reference] 1 [Reference] 1 [Reference]
>0to 14 21 40365 1.72 (1.01-2.94) 2.23(1.26-3.94) 0.31(0.04-2.31)
>14 36 77 265 1.81 (1.08-3.06) 1.90 (1.01-3.55) 1.56 (0.64-3.76)

@ Adjusted for age, sex, race, prior incarcerations, time in incarceration, violence-related

convictions, drug-related convictions, mental health screening recommendation, and
mental health treatment receipt.

® P value for interaction < .05.

[5 JAMA Network Open. 2019;2(10):e1912516. doi:10.1001/jamanetworkopen.2019.12516
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