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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% CI, 1.19-2.67) and homicide (HR, 1.54; 95% CI, 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% CI, 1.16-4.43) and to become reincarcerated (HR, 2.16; 95% CI, 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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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.

+ Supplemental content

Author affiliations and article information are
listed at the end of this article.

Open Access. This is an open access article distributed under the terms of the CC-BY License.

JAMA Network Open. 2019;2(10):e1912516. doi:10.1001/jamanetworkopen.2019.12516 (Reprinted) October 4, 2019 1/11

Downloaded From: https://jamanetwork.com/ on 10/14/2020

JAMAIO Network pen,. 

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2019.12516&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2019.12516
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2019.12516&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2019.12516


In
tr

od
uc

tio
n

Ri
sk

of
de

at
h

af
te

ri
nc

ar
ce

ra
tio

n
is

hi
gh

.1,
2

A
st

ud
y

in
W

as
hi

ng
to

n
fo

un
d

th
at

,i
n

th
e

fir
st

2
w

ee
ks

af
te

r
re

le
as

e,
th

e
ris

k
of

de
at

h
am

on
g

th
os

e
w

ho
ha

d
be

en
re

ce
nt

ly
in

ca
rc

er
at

ed
w

as
12

.7
-fo

ld
th

at
of

th
ei

r
no

ni
nc

ar
ce

ra
te

d
co

un
te

rp
ar

ts
.S

im
ila

rly
,a

re
ce

nt
N

or
th

Ca
ro

lin
a

st
ud

y
fo

un
d

th
at

,1
ye

ar
af

te
rr

el
ea

se
fr

om
pr

iso
n,

pe
op

le
w

ho
w

er
e

re
ce

nt
ly

in
ca

rc
er

at
ed

w
er

e
40

tim
es

as
lik

el
y

to
di

e
of

an
op

io
id

ov
er

do
se

as
th

ei
rn

on
in

ca
rc

er
at

ed
pe

er
s.

3
So

ci
al

an
d

ec
on

om
ic

in
st

ab
ili

ty
at

tr
ib

ut
ab

le
to

po
or

ac
ce

ss
to

ho
us

in
g,

em
pl

oy
m

en
t,

an
d

he
al

th
ca

re
lik

el
y

co
nt

rib
ut

e
to

in
cr

ea
se

d
ris

k
of

de
at

h
du

rin
g

co
m

m
un

ity
re

en
tr

y.
4

,5
H

ow
ev

er
,w

hi
le

th
e

as
so

ci
at

io
ns

of
in

ca
rc

er
at

io
n

w
ith

in
st

ab
ili

ty
an

d
m

or
ta

lit
y

af
te

rr
el

ea
se

ha
ve

be
en

dr
aw

n,
lit

tle
is

kn
ow

n
ab

ou
th

ow
th

e
co

nd
iti

on
so

fc
on

fin
em

en
td

ur
in

g
in

ca
rc

er
at

io
n

m
ay

be
as

so
ci

at
ed

w
ith

m
or

ta
lit

y
ris

k.
Re

st
ric

tiv
e

ho
us

in
g,

m
or

e
co

m
m

on
ly

re
fe

rr
ed

to
as

so
lit

ar
y

co
nf

in
em

en
to

rs
eg

re
ga

tio
n,

is
de

fin
ed

as
th

e
pr

ac
tic

e
of

iso
la

tin
g

in
di

vi
du

al
sw

ho
ar

e
in

ca
rc

er
at

ed
in

sm
al

lc
el

ls
fo

r2
2

to
24

ho
ur

sa
da

y.
Pe

op
le

ho
us

ed
in

th
es

e
se

tt
in

gs
ar

e
ex

po
se

d
to

so
ci

al
iso

la
tio

n,
se

ns
or

y
de

pr
iv

at
io

n,
an

d
ph

ys
ic

al
id

le
ne

ss
.A

dd
iti

on
al

ly,
th

es
e

in
di

vi
du

al
sh

av
e

le
ss

ac
ce

ss
to

pr
og

ra
m

m
in

g,
vi

sit
at

io
n,

an
d

ot
he

r
pr

iv
ile

ge
sa

va
ila

bl
e

to
th

e
ge

ne
ra

lp
op

ul
at

io
n.

Co
rr

ec
tio

na
ls

ys
te

m
st

yp
ic

al
ly

us
e

re
st

ric
tiv

e
ho

us
in

g
fo

rd
isc

ip
lin

ar
y

pu
rp

os
es

(e
g,

w
he

n
so

m
eo

ne
br

ea
ks

a
ru

le
)o

rf
or

ad
m

in
ist

ra
tiv

e
pu

rp
os

es
(e

g,
to

iso
la

te
so

m
eo

ne
w

ho
m

ay
ot

he
rw

ise
be

at
ris

k
of

ex
pe

rie
nc

in
g

or
co

m
m

itt
in

g
vi

ol
en

ce
).

In
20

17
,d

at
a

fr
om

43
pr

iso
n

sy
st

em
sa

cc
ou

nt
in

g
fo

r8
1%

of
th

e
im

pr
iso

ne
d

po
pu

la
tio

n
in

th
e

U
ni

te
d

St
at

es
de

m
on

st
ra

te
d

th
at

an
av

er
ag

e
of

ap
pr

ox
im

at
el

y
4.

5%
of

pe
op

le
w

ho
w

er
e

in
ca

rc
er

at
ed

w
er

e
al

so
in

re
st

ric
tiv

e
ho

us
in

g.
6

O
ft

he
se

43
pr

iso
n

sy
st

em
s,

30
tr

ac
ke

d
le

ng
th

of
st

ay
,r

ep
or

tin
g

th
at

m
os

t
in

di
vi

du
al

ss
pe

nt
le

ss
th

an
a

ye
ar

in
re

st
ric

tiv
e

ho
us

in
g

se
tt

in
gs

;h
ow

ev
er

,2
5

sy
st

em
sr

ep
or

te
d

th
at

m
or

e
th

an
35

0
0

pe
op

le
w

er
e

he
ld

fo
rm

or
e

th
an

3
ye

ar
s,

67
%

of
w

ho
m

ha
d

be
en

in
re

st
ric

tiv
e

ho
us

in
g

fo
rm

or
e

th
an

6
ye

ar
s.

6
In

20
15

,t
he

U
ni

te
d

N
at

io
ns

re
vi

se
d

th
e

St
an

da
rd

M
in

im
um

Ru
le

so
n

th
e

Tr
ea

tm
en

to
fP

ris
on

er
st

o
in

cl
ud

e
th

e
M

an
de

la
Ru

le
s,

w
hi

ch
fo

rt
he

fir
st

tim
e

cl
ea

rly
de

fin
ed

re
st

ric
tiv

e
ho

us
in

g
an

d
pr

ov
id

ed
gu

id
el

in
es

on
its

us
e.

7
Sp

ec
ifi

ca
lly

,t
he

ru
le

sc
al

lf
or

an
en

d
to

pr
ol

on
ge

d
re

st
ric

tiv
e

ho
us

in
g,

de
fin

ed
as

a
pe

rio
d

of
m

or
e

th
an

14
da

ys
.7

Co
rr

ec
tio

na
ls

ys
te

m
sr

el
y

on
re

st
ric

tiv
e

ho
us

in
g

as
a

pu
ni

sh
m

en
tf

or
vi

ol
at

in
g

pr
iso

n
ru

le
sa

nd
as

a
se

cu
rit

y
m

ea
su

re
,c

la
im

in
g

th
at

it
pr

ov
id

es
pr

ot
ec

tio
n

an
d

sa
fe

ty
fo

rt
ho

se
w

ho
m

ay
be

un
sa

fe
if

ho
us

ed
w

ith
th

e
ge

ne
ra

lin
ca

rc
er

at
ed

po
pu

la
tio

n.
H

ow
ev

er
,r

el
ia

nc
e

on
re

st
ric

tiv
e

ho
us

in
g

is
no

t
w

ith
ou

tr
isk

s.
A

gr
ow

in
g

bo
dy

of
lit

er
at

ur
e

ha
sd

oc
um

en
te

d
th

e
as

so
ci

at
io

n
of

re
st

ric
tiv

e
ho

us
in

g
w

ith
th

e
he

al
th

of
pe

op
le

w
ho

ha
ve

be
en

in
ca

rc
er

at
ed

.8
-1

1
In

di
vi

du
al

sw
ith

m
en

ta
lil

ln
es

sa
re

ov
er

re
pr

es
en

te
d

in
m

os
tr

es
tr

ic
tiv

e
ho

us
in

g
un

its
.T

he
se

in
di

vi
du

al
sa

re
pa

rt
ic

ul
ar

ly
su

sc
ep

tib
le

to
ps

yc
ho

lo
gi

ca
ld

et
er

io
ra

tio
n

w
hi

le
iso

la
te

d
in

re
st

ric
tiv

e
ho

us
in

g,
w

hi
ch

ca
n

m
an

ife
st

as
re

cl
us

iv
en

es
s,

so
ci

al
w

ith
dr

aw
al

,p
sy

ch
os

is,
se

lf-
ha

rm
,p

os
tt

ra
um

at
ic

st
re

ss
di

so
rd

er
,a

nd
su

ic
id

e.
12

-1
4

H
ow

ev
er

,t
o

ou
rk

no
w

le
dg

e,
no

st
ud

y
ha

se
xa

m
in

ed
th

e
as

so
ci

at
io

n
of

re
st

ric
tiv

e
ho

us
in

g
w

ith
m

or
ta

lit
y

af
te

r
re

le
as

e.
W

e
ad

dr
es

st
hi

sg
ap

w
ith

th
e

cu
rr

en
ts

tu
dy

by
ex

am
in

in
g

ho
w

re
st

ric
tiv

e
ho

us
in

g
w

as
as

so
ci

at
ed

w
ith

m
or

ta
lit

y
af

te
rr

el
ea

se
,i

nc
lu

di
ng

al
l-c

au
se

m
or

ta
lit

y,
op

io
id

ov
er

do
se

de
at

h,
ho

m
ic

id
e,

an
d

su
ic

id
e,

an
d

re
in

ca
rc

er
at

io
n

in
N

or
th

Ca
ro

lin
a

be
tw

ee
n

20
0

0
an

d
20

16
.I

n
ad

di
tio

n,
w

e
ex

am
in

ed
th

e
as

so
ci

at
io

n
of

m
or

ta
lit

y
w

ith
th

e
fo

llo
w

in
g:

(1
)r

ep
ea

te
d

re
st

ric
tiv

e
ho

us
in

g
st

ay
s,

(2
)t

im
e

sp
en

ti
n

re
st

ric
tiv

e
ho

us
in

g
us

in
g

th
e

M
an

de
la

Ru
le

sg
ui

de
lin

es
,a

nd
(3

)t
he

ef
fe

ct
m

ea
su

re
m

od
ifi

ca
tio

n
in

th
es

e
as

so
ci

at
io

ns
by

ra
ce

,g
iv

en
th

e
ra

ci
al

di
sp

ar
iti

es
in

in
ca

rc
er

at
io

n
ra

te
si

n
th

e
U

ni
te

d
St

at
es

.

M
et

ho
ds

St
ud

y
D

es
ig

n
an

d
Po

pu
la

tio
n

W
e

co
nd

uc
te

d
a

re
tr

os
pe

ct
iv

e
co

ho
rt

st
ud

y
to

as
se

ss
th

e
as

so
ci

at
io

n
of

re
st

ric
tiv

e
ho

us
in

g
w

ith
m

or
ta

lit
y

af
te

rr
el

ea
se

am
on

g
in

di
vi

du
al

sw
ho

w
er

e
in

ca
rc

er
at

ed
in

th
e

N
or

th
Ca

ro
lin

a
st

at
e

pr
iso

n
sy

st
em

fr
om

Ja
nu

ar
y

1,
20

0
0,

to
D

ec
em

be
r3

1,
20

15
.P

ris
on

re
le

as
e

da
ta

w
er

e
ob

ta
in

ed
fr

om
th

e
N

or
th

Ca
ro

lin
a

D
ep

ar
tm

en
to

fP
ub

lic
Sa

fe
ty

(N
CD

PS
).

Th
e

N
CD

PS
da

ta
w

er
e

lin
ke

d
to

pu
bl

ic
ly

JA
M

A
N

et
w

or
k

O
pe

n
|

Pu
bl

ic
H

ea
lth

Re
st

ric
tiv

e
H

ou
sin

g
D

ur
in

g
In

ca
rc

er
at

io
n

an
d

M
or

ta
lit

y
Af

te
rR

el
ea

se

JA
M

A
Ne

tw
or

k
O

pe
n.

20
19

;2
(1

0
):e

19
12

51
6.

do
i:1

0.
10

0
1/

ja
m

an
et

w
or

ko
pe

n.
20

19
.12

51
6

(R
ep

rin
te

d)
O

ct
ob

er
4,

20
19

2/
11

D
ow

nl
oa

de
d 

F
ro

m
: 

ht
tp

s:
//j

am
an

et
w

or
k.

co
m

/ o
n 

10
/1

4/
20

20

c..G 



av
ai

la
bl

e
N

or
th

Ca
ro

lin
a

de
at

h
re

co
rd

sf
ro

m
Ja

nu
ar

y
1,

20
0

0,
to

D
ec

em
be

r3
1,

20
16

.P
er

so
n-

tim
e

w
as

ca
lc

ul
at

ed
fr

om
th

e
da

y
of

re
le

as
e

fr
om

pr
iso

n
un

til
de

at
h,

re
in

ca
rc

er
at

io
n,

or
th

e
en

d
of

20
16

.
In

di
vi

du
al

sw
ho

re
m

ai
ne

d
in

ca
rc

er
at

ed
th

ro
ug

ho
ut

th
e

st
ud

y
pe

rio
d,

w
ho

di
ed

pr
io

rt
o

re
le

as
e

(n
=

59
),

or
w

ho
di

ed
on

th
e

da
y

of
re

le
as

e
(n

=
95

9)
di

d
no

tc
on

tr
ib

ut
e

pe
rs

on
-t

im
e

an
d

w
er

e
th

er
ef

or
e

ex
cl

ud
ed

fr
om

th
e

st
ud

y.
Th

is
is

be
ca

us
e,

in
m

os
tc

as
es

,w
he

n
a

de
at

h
oc

cu
rs

in
pr

iso
n,

th
e

in
di

vi
du

al
’s

re
co

rd
is

m
ar

ke
d

w
ith

a
re

le
as

e
on

th
e

sa
m

e
da

y.
Th

e
lin

ka
ge

,a
cc

ru
al

of
pe

rs
on

-t
im

e,
an

d
th

e
sa

m
pl

e
ha

ve
be

en
de

sc
rib

ed
pr

ev
io

us
ly.

3
Th

e
in

st
itu

tio
na

lr
ev

ie
w

bo
ar

ds
of

th
e

N
CD

PS
an

d
th

e
U

ni
ve

rs
ity

of
N

or
th

Ca
ro

lin
a

at
Ch

ap
el

H
ill

ap
pr

ov
ed

th
is

st
ud

y,
in

cl
ud

in
g

a
w

ai
ve

rf
or

in
fo

rm
ed

co
ns

en
tb

ec
au

se
of

th
e

se
co

nd
ar

y
na

tu
re

of
th

e
da

ta
.A

lla
na

ly
se

sw
er

e
co

nd
uc

te
d

be
tw

ee
n

Au
gu

st
20

18
an

d
M

ay
20

19
,a

nd
th

is
st

ud
y

fo
llo

w
ed

th
e

St
re

ng
th

en
in

g
th

e
Re

po
rt

in
g

of
O

bs
er

va
tio

na
l

St
ud

ie
si

n
Ep

id
em

io
lo

gy
(S

TR
O

BE
)r

ep
or

tin
g

gu
id

el
in

e.

Ex
po

su
re

an
d

O
ut

co
m

e
D

ef
in

iti
on

s
W

e
co

ns
id

er
ed

3
m

ea
su

re
so

fr
es

tr
ic

tiv
e

ho
us

in
g,

as
fo

llo
w

s:
(1

)t
he

ex
po

su
re

of
in

te
re

st
,a

bi
na

ry
m

ea
su

re
(ie

,y
es

or
no

)o
fb

ei
ng

pl
ac

ed
in

re
st

ric
tiv

e
ho

us
in

g
du

rin
g

an
in

ca
rc

er
at

io
n,

(2
)t

he
nu

m
be

r
of

re
st

ric
tiv

e
ho

us
in

g
pl

ac
em

en
ts

du
rin

g
an

in
ca

rc
er

at
io

n
(ie

,0
,1

-2
,>

2)
,a

nd
(3

)t
he

am
ou

nt
of

tim
e

sp
en

ti
n

re
st

ric
tiv

e
ho

us
in

g
du

rin
g

an
in

ca
rc

er
at

io
n

(ie
,0

da
ys

,>
0

to
14

da
ys

,>
14

da
ys

)b
as

ed
on

th
e

M
an

de
la

Ru
le

s.
7

W
e

ex
am

in
ed

4
po

st
re

le
as

e
m

or
ta

lit
y

ou
tc

om
es

,a
sf

ol
lo

w
s:

(1
)a

ll-
ca

us
e

de
at

h,
(2

)o
pi

oi
d

ov
er

do
se

de
at

h,
(3

)h
om

ic
id

e
de

at
h,

an
d

(4
)s

ui
ci

de
de

at
h.

Be
ca

us
e

re
in

ca
rc

er
at

io
n

w
as

a
sig

ni
fic

an
t

co
m

pe
tin

g
ris

k
fo

rt
he

se
ou

tc
om

es
,w

e
al

so
ex

am
in

ed
its

as
so

ci
at

io
n

w
ith

re
st

ric
tiv

e
ho

us
in

g
to

be
tt

er
co

nt
ex

tu
al

iz
e

th
e

re
su

lts
.M

or
ta

lit
y

ou
tc

om
es

w
er

e
ex

am
in

ed
in

th
e

lin
ke

d
N

CD
PS

de
at

h
re

co
rd

sd
at

a.
A

bi
na

ry
va

ria
bl

e
w

as
cr

ea
te

d
fo

re
ac

h
of

th
e

m
or

ta
lit

y
ou

tc
om

es
.A

ll-
ca

us
e

an
d

ca
us

e-
sp

ec
ifi

c
de

at
h

di
ag

no
se

sw
er

e
de

fin
ed

us
in

g
th

e
In

te
rn

at
io

na
lS

ta
tis

tic
al

Cl
as

sif
ica

tio
n

of
Di

se
as

es
an

d
Re

la
te

d
H

ea
lth

Pr
ob

le
m

s,
Te

nt
h

Re
vi

sio
n

(IC
D-

10
)c

od
es

fr
om

th
e

N
or

th
Ca

ro
lin

a
de

at
h

re
co

rd
s.

An
op

io
id

ov
er

do
se

de
at

h
w

as
id

en
tif

ie
d

us
in

g
IC

D-
10

co
de

T4
0.

0
(o

pi
um

),
T4

0.
1(

he
ro

in
),

T4
0.

2
(o

th
er

op
io

id
s,

co
m

m
on

ly
pr

es
cr

ib
ed

op
io

id
s)

,a
nd

T4
0.

4
(o

th
er

sy
nt

he
tic

na
rc

ot
ic

s,
co

m
m

on
ly

fe
nt

an
yl

or
its

an
al

og
s)

.H
om

ic
id

e
de

at
h

w
as

id
en

tif
ie

d
us

in
g

IC
D-

10
co

de
sX

85
to

Y0
9

an
d

Y8
7.1

.
Su

ic
id

e
de

at
h

w
as

id
en

tif
ie

d
us

in
g

IC
D-

10
co

de
sX

60
to

X8
4

an
d

Y8
7.0

.A
llo

ut
co

m
es

w
er

e
ex

am
in

ed
at

2
w

ee
ks

,1
ye

ar
,a

nd
co

m
pl

et
e

fo
llo

w
-u

p
af

te
rr

el
ea

se
;1

-y
ea

rm
or

ta
lit

y
af

te
rr

el
ea

se
w

as
th

e
pr

im
ar

y
ou

tc
om

e
m

ea
su

re
.

Co
va

ria
te

s
Co

va
ria

te
in

fo
rm

at
io

n
w

as
ob

ta
in

ed
fr

om
th

e
N

CD
PS

da
ta

.T
o

id
en

tif
y

po
te

nt
ia

lc
ov

ar
ia

te
st

o
co

nt
ro

l
fo

rc
on

fo
un

di
ng

in
th

is
st

ud
y,

w
e

de
ve

lo
pe

d
a

di
re

ct
ed

ac
yc

lic
gr

ap
h,

w
hi

ch
he

lp
ed

id
en

tif
y

a
m

in
im

al
ly

su
ff

ic
ie

nt
se

to
fw

el
l-m

ea
su

re
d

co
va

ria
te

st
ha

tc
on

tr
ol

le
d

fo
ra

llm
ea

su
re

d
co

nf
ou

nd
in

g.
15

,16
Th

e
m

in
im

al
ly

su
ff

ic
ie

nt
se

to
fc

ov
ar

ia
te

si
nc

lu
de

d
tim

e-
va

ry
in

g
ag

e
(ie

,<
25

,2
5-

50
,

>5
0

ye
ar

s)
,n

um
be

ro
fp

rio
ri

nc
ar

ce
ra

tio
ns

(ie
,0

,1
-2

,>
2)

,d
ru

g-
re

la
te

d
co

nv
ic

tio
ns

(ie
,y

es
or

no
),

vi
ol

en
ce

-r
el

at
ed

co
nv

ic
tio

ns
(ie

,y
es

or
no

),
m

en
ta

lh
ea

lth
tr

ea
tm

en
tr

ec
om

m
en

de
d

(ie
,y

es
or

no
),

m
en

ta
lh

ea
lth

tr
ea

tm
en

tr
ec

ei
ve

d
(ie

,y
es

or
no

),
qu

ar
til

es
of

nu
m

be
ro

fd
ay

ss
er

ve
d

in
th

e
m

os
t

re
ce

nt
se

nt
en

ce
(ie

,<
87

,8
7-

17
7,

17
8-

39
9,

>3
99

),
an

d
tim

e-
fix

ed
se

x
(ie

,m
al

e
or

fe
m

al
e)

an
d

ra
ce

(ie
,

w
hi

te
or

no
nw

hi
te

).
D

ru
g-

re
la

te
d

co
nv

ic
tio

n
an

d
vi

ol
en

ce
-r

el
at

ed
co

nv
ic

tio
n

va
ria

bl
es

w
er

e
de

ve
lo

pe
d

us
in

g
ca

us
e

of
in

ca
rc

er
at

io
n

co
de

sw
ith

in
th

e
N

CD
PS

da
ta

.

St
at

is
tic

al
A

na
ly

si
s

W
e

us
ed

Co
x

pr
op

or
tio

na
lh

az
ar

d
re

gr
es

sio
n

to
ex

am
in

e
th

e
as

so
ci

at
io

n
of

re
st

ric
tiv

e
ho

us
in

g
w

ith
m

or
ta

lit
y

af
te

rr
el

ea
se

,w
ith

th
e

Li
n,

W
ei

,a
nd

W
ei

ss
fe

ld
17

ro
bu

st
va

ria
nc

e
es

tim
at

or
to

ac
co

un
tf

or
pe

rs
on

-le
ve

lc
lu

st
er

in
g.

To
ad

ju
st

fo
rt

im
e-

va
ry

in
g

co
nf

ou
nd

in
g,

w
e

us
ed

in
ve

rs
e

pr
ob

ab
ili

ty
of

ex
po

su
re

w
ei

gh
te

d
m

ar
gi

na
ls

tr
uc

tu
ra

lm
od

el
s.

18
-2

0
Th

e
in

ve
rs

e
pr

ob
ab

ili
ty

w
ei

gh
ts

fo
rr

es
tr

ic
tiv

e
ho

us
in

g
w

er
e

ca
lc

ul
at

ed
as

fo
llo

w
s:

w
=

P
of

re
st

ric
tiv

e
ho

us
in

g
/P

of
re

st
ric

tiv
e

ho
us

in
g

|a
ge

,
nu

m
be

ro
fp

rio
ri

nc
ar

ce
ra

tio
ns

,d
ru

g-
re

la
te

d
co

nv
ic

tio
n,

vi
ol

en
ce

-r
el

at
ed

co
nv

ic
tio

n,
m

en
ta

lh
ea

lth

JA
M

A
N

et
w

or
k

O
pe

n
|

Pu
bl

ic
H

ea
lth

Re
st

ric
tiv

e
H

ou
sin

g
D

ur
in

g
In

ca
rc

er
at

io
n

an
d

M
or

ta
lit

y
Af

te
rR

el
ea

se

JA
M

A
Ne

tw
or

k
O

pe
n.

20
19

;2
(1

0
):e

19
12

51
6.

do
i:1

0.
10

0
1/

ja
m

an
et

w
or

ko
pe

n.
20

19
.12

51
6

(R
ep

rin
te

d)
O

ct
ob

er
4,

20
19

3/
11

D
ow

nl
oa

de
d 

F
ro

m
: 

ht
tp

s:
//j

am
an

et
w

or
k.

co
m

/ o
n 

10
/1

4/
20

20

c..G 

http://www.equator-network.org/reporting-guidelines/strobe/


re
co

m
m

en
da

tio
n

an
d

tr
ea

tm
en

t,
an

d
da

ys
se

rv
ed

,w
he

re
w

in
di

ca
te

si
nv

er
se

pr
ob

ab
ili

ty
w

ei
gh

ta
nd

P
in

di
ca

te
sp

ro
ba

bi
lit

y.
Th

e
in

ve
rs

e
pr

ob
ab

ili
ty

w
ei

gh
ts

w
er

e
de

riv
ed

us
in

g
lo

gi
st

ic
re

gr
es

sio
n.

18
-2

0
M

ar
gi

na
ls

tr
uc

tu
ra

l
Co

x
pr

op
or

tio
na

lh
az

ar
d

m
od

el
sw

er
e

th
en

w
ei

gh
te

d
al

on
g

w
ith

ad
ju

st
m

en
tf

or
tim

e-
fix

ed
se

x
an

d
ra

ce
to

es
tim

at
e

th
e

ad
ju

st
ed

ha
za

rd
ra

tio
s(

aH
Rs

)a
nd

95
%

CI
s.

18
-2

0
Co

m
pe

tin
g

ris
ks

ow
in

g
to

re
in

ca
rc

er
at

io
n

an
d

ot
he

rc
au

se
so

fd
ea

th
sw

er
e

ad
dr

es
se

d
by

ce
ns

or
in

g
th

e
pe

rs
on

-t
im

e
at

th
e

tim
e

of
su

ch
ev

en
ts

.A
n

in
te

ra
ct

io
n

te
rm

be
tw

ee
n

ex
po

su
re

an
d

ra
ce

w
as

ad
de

d
to

ex
am

in
e

ra
ce

-
as

so
ci

at
ed

es
tim

at
es

,a
nd

aH
Rs

,9
5%

CI
s,

an
d

P
fo

ri
nt

er
ac

tio
n

fr
om

th
e

re
gr

es
sio

n
m

od
el

s
w

er
e

no
te

d.
W

e
co

nd
uc

te
d

se
ns

iti
vi

ty
an

al
ys

is
to

ex
am

in
e

th
e

fo
llo

w
in

g:
(1

)t
he

as
so

ci
at

io
n

of
th

e
pe

rc
en

t-
tim

e
sp

en
ti

n
re

st
ric

tiv
e

ho
us

in
g

du
rin

g
an

in
ca

rc
er

at
io

n
pe

rio
d

w
ith

m
or

ta
lit

y
af

te
rr

el
ea

se
an

d
re

in
ca

rc
er

at
io

n
an

d
(2

)t
he

ou
tc

om
es

of
al

te
rn

at
iv

e
st

at
ist

ic
al

ad
ju

st
m

en
tw

ith
a

5-
ca

te
go

ry
m

en
ta

l
he

al
th

tr
ea

tm
en

tr
ec

om
m

en
da

tio
n

ba
se

d
on

an
in

-p
ris

on
m

en
ta

lh
ea

lth
sc

re
en

in
g

in
ve

nt
or

y:
no

in
te

rv
en

tio
n;

ou
tp

at
ie

nt
in

te
rv

en
tio

n
w

ith
ps

yc
ho

lo
gi

st
or

cl
in

ic
al

so
ci

al
w

or
ke

r;
ou

tp
at

ie
nt

ph
ar

m
ac

ol
og

ic
al

in
te

rv
en

tio
n

w
ith

ps
yc

hi
at

ris
t,

ps
yc

ho
lo

gi
st

,o
rc

lin
ic

al
so

ci
al

w
or

ke
r;

lo
ng

-t
er

m
re

sid
en

tia
la

nd
ph

ar
m

ac
ol

og
ic

al
in

te
rv

en
tio

n
w

ith
ps

yc
hi

at
ris

t,
ps

yc
ho

lo
gi

st
,o

rc
lin

ic
al

so
ci

al
w

or
ke

r;
or

ac
ut

e
in

pa
tie

nt
in

te
rv

en
tio

n
w

ith
ps

yc
hi

at
ris

t,
ps

yc
ho

lo
gi

st
,o

rc
lin

ic
al

so
ci

al
w

or
ke

r.
Al

ld
at

a
an

al
ys

es
w

er
e

co
nd

uc
te

d
us

in
g

SA
S

ve
rs

io
n

9.
4

(S
AS

In
c)

.

Re
su

lts

Be
tw

ee
n

Ja
nu

ar
y

1,
20

0
0,

an
d

D
ec

em
be

r3
1,

20
15

,2
29

27
4

pe
op

le
w

er
e

re
le

as
ed

39
8

15
8

tim
es

fr
om

th
e

st
at

e
pr

iso
n

sy
st

em
in

N
or

th
Ca

ro
lin

a;
19

7
65

6
(8

6.
2%

)w
er

e
m

en
,9

2
67

7
(4

0.
4%

)w
er

e
w

hi
te

,a
nd

th
ey

ha
d

a
m

ed
ia

n
(in

te
rq

ua
rt

ile
ra

ng
e

[IQ
R]

)a
ge

of
32

ye
ar

s(
26

-4
2)

ye
ar

s.
H

ow
ev

er
,

20
94

pe
op

le
(0

.9
%

)w
ith

10
24

5
in

ca
rc

er
at

io
ns

(2
.6

%
)w

ho
w

er
e

m
iss

in
g

re
st

ric
tiv

e
ho

us
in

g
in

fo
rm

at
io

n
an

d
co

va
ria

te
in

fo
rm

at
io

n
w

er
e

ex
cl

ud
ed

,l
ea

vi
ng

a
fin

al
sa

m
pl

e
of

38
7

91
3

re
le

as
es

(T
ab

le
1)

.M
or

e
th

an
on

e-
th

ird
of

th
e

in
di

vi
du

al
s(

87
0

50
[3

8.
0

%
])

w
er

e
in

ca
rc

er
at

ed
m

ul
tip

le
tim

es
(r

an
ge

,2
-3

1)
.O

ve
ra

ll,
th

e
22

9
27

4
in

di
vi

du
al

si
nc

lu
de

d
in

th
e

st
ud

y
ac

cr
ue

d
19

74
82

3
no

ni
nc

ar
ce

ra
te

d
pe

rs
on

-y
ea

rs
du

rin
g

th
e

16
-y

ea
rs

tu
dy

pe
rio

d.
Th

e
m

ed
ia

n
(IQ

R)
tim

e
sp

en
ti

n
pr

iso
n

w
as

17
6

(8
6-

39
5)

da
ys

.M
os

tp
eo

pl
e

re
le

as
ed

ha
d

le
ss

th
an

hi
gh

sc
ho

ol
ed

uc
at

io
n

(1
48

82
7

[6
5.

2%
])

.
In

di
vi

du
al

ss
cr

ee
ne

d
po

sit
iv

e
fo

rs
ub

st
an

ce
us

e
di

so
rd

er
in

26
8

89
3

of
38

7
91

3
in

ca
rc

er
at

io
ns

(6
9.

3%
)a

nd
w

er
e

re
co

m
m

en
de

d
fo

rm
en

ta
lh

ea
lth

tr
ea

tm
en

ta
ti

nt
ak

e
in

47
16

6
in

ca
rc

er
at

io
ns

(1
2.

2%
).

Ch
ar

ac
te

ris
tic

so
fT

ho
se

W
ho

W
er

e
in

Re
st

ric
tiv

e
H

ou
si

ng
D

ur
in

g
13

0
55

1o
f3

87
91

3
in

ca
rc

er
at

io
ns

(3
3.

7%
),

pe
op

le
w

er
e

pl
ac

ed
in

re
st

ric
tiv

e
ho

us
in

g.
In

59
47

6
in

ca
rc

er
at

io
ns

(1
5.

3%
),

a
pe

rs
on

w
as

pl
ac

ed
in

re
st

ric
tiv

e
ho

us
in

g
on

ce
,a

nd
in

71
07

5
in

ca
rc

er
at

io
ns

(1
8.

3%
),

a
pe

rs
on

w
as

pl
ac

ed
in

re
st

ric
tiv

e
ho

us
in

g
2

or
m

or
e

tim
es

.I
n

89
33

6
re

st
ric

tiv
e

ho
us

in
g

ep
iso

de
s(

68
.4

%
),

th
e

du
ra

tio
n

of
re

st
ric

tiv
e

ho
us

in
g

w
as

fo
rm

or
e

th
an

14
da

ys
.C

om
pa

re
d

w
ith

in
ca

rc
er

at
io

n
ep

iso
de

sd
ur

in
g

w
hi

ch
pe

op
le

w
er

e
no

tp
la

ce
d

in
re

st
ric

tiv
e

ho
us

in
g,

ep
iso

de
sw

ith
re

st
ric

tiv
e

ho
us

in
g

in
vo

lv
ed

in
di

vi
du

al
sw

ho
w

er
e

m
or

e
lik

el
y

to
be

yo
un

ge
r(

m
ed

ia
n

[IQ
R]

ag
e,

34
[2

6-
42

]y
ea

rs
vs

30
[2

4-
38

]y
ea

rs
),

to
be

m
al

e
(1

13
38

4
[8

3.
4%

]v
s8

4
27

2
[9

0.
3%

])
,t

o
ha

ve
ha

d
le

ss
th

an
a

hi
gh

sc
ho

ol
ed

uc
at

io
n

(8
2

58
7

[6
1.0

%
]v

s6
6

24
0

[7
1.2

%
])

,t
o

ha
ve

be
en

re
co

m
m

en
de

d
fo

r
m

en
ta

lh
ea

lth
tr

ea
tm

en
t(

27
42

7
[1

0.
7%

]v
s1

9
73

9
[1

5.
1%

])
,t

o
ha

ve
re

ce
iv

ed
in

-p
ris

on
m

en
ta

lh
ea

lth
tr

ea
tm

en
t(

59
27

[2
.3

%
]v

s1
3

27
6

[1
0.

2%
])

,t
o

ha
ve

ha
d

a
vi

ol
en

ce
-r

el
at

ed
co

nv
ic

tio
n

(3
9

86
9

[1
5.

5%
]v

s3
8

26
8

[2
9.

3%
])

,a
nd

to
ha

ve
ha

d
lo

ng
er

se
nt

en
ce

s(
m

ed
ia

n
[IQ

R]
,1

29
[7

1-2
38

]d
ay

sv
s

38
2

[1
80

-10
10

]d
ay

s)
.C

om
pa

re
d

w
ith

in
ca

rc
er

at
io

n
ep

iso
de

sw
ith

ou
tr

es
tr

ic
tiv

e
ho

us
in

g,
in

ca
rc

er
at

io
n

ep
iso

de
sw

ith
re

st
ric

tiv
e

ho
us

in
g

in
cl

ud
ed

lo
w

er
pr

op
or

tio
ns

of
pe

op
le

w
ith

su
bs

ta
nc

e
us

e
di

so
rd

er
s(

18
18

70
[7

0.
7%

]v
s8

7
02

3
[6

6.
7%

])
an

d
pe

op
le

w
ith

dr
ug

-r
el

at
ed

co
nv

ic
tio

ns
(6

2
0

82
[2

4.
1%

]v
s2

3
27

0
[1

7.8
%

])
(T

ab
le

1)
.

JA
M

A
N

et
w

or
k

O
pe

n
|

Pu
bl

ic
H

ea
lth

Re
st

ric
tiv

e
H

ou
sin

g
D

ur
in

g
In

ca
rc

er
at

io
n

an
d

M
or

ta
lit

y
Af

te
rR

el
ea

se

JA
M

A
Ne

tw
or

k
O

pe
n.

20
19

;2
(1

0
):e

19
12

51
6.

do
i:1

0.
10

0
1/

ja
m

an
et

w
or

ko
pe

n.
20

19
.12

51
6

(R
ep

rin
te

d)
O

ct
ob

er
4,

20
19

4/
11

D
ow

nl
oa

de
d 

F
ro

m
: 

ht
tp

s:
//j

am
an

et
w

or
k.

co
m

/ o
n 

10
/1

4/
20

20

c..G 



M
or

ta
lit

y
an

d
Re

in
ca

rc
er

at
io

n
O

ut
co

m
es

D
ur

in
g

th
e

St
ud

y
Pe

rio
d

A
to

ta
l1

4
0

86
de

at
hs

oc
cu

rr
ed

af
te

rr
el

ea
se

:1
32

1(
9.

4%
)o

pi
oi

d
ov

er
do

se
de

at
hs

,1
46

1(
10

.4
%

)
ho

m
ic

id
e

de
at

hs
,a

nd
63

5
(4

.5
%

)s
ui

ci
de

de
at

hs
(3

2
op

io
id

ov
er

do
se

de
at

hs
w

er
e

al
so

su
ic

id
es

).
In

ad
di

tio
n,

th
er

e
w

er
e

17
8

03
2

re
in

ca
rc

er
at

io
ns

fr
om

20
0

0
to

20
16

.C
om

pa
re

d
w

ith
in

di
vi

du
al

sw
ho

w
er

e
in

ca
rc

er
at

ed
an

d
no

tp
la

ce
d

in
re

st
ric

tiv
e

ho
us

in
g,

th
os

e
w

ho
sp

en
tt

im
e

in
re

st
ric

tiv
e

ho
us

in
g

w
er

e
m

or
e

lik
el

y
to

di
e

in
th

e
fir

st
ye

ar
af

te
rr

el
ea

se
of

al
lc

au
se

s(
aH

R,
1.2

4;
95

%
CI

,1
.12

-1.
38

),
es

pe
ci

al
ly

fr
om

su
ic

id
e

(a
H

R,
1.7

8;
95

%
CI

,1
.19

-2
.6

7)
an

d
ho

m
ic

id
e

(a
H

R,
1.5

4;
95

%
CI

,1
.2

4-
1.9

1)
(T

ab
le

2)
.T

he
y

w
er

e
al

so
m

or
e

lik
el

y
to

di
e

of
an

op
io

id
ov

er
do

se
in

th
e

fir
st

2
w

ee
ks

af
te

rr
el

ea
se

(a
H

R,
2.

27
;9

5%
CI

,1
.16

-4
.4

3)
an

d
to

be
co

m
e

re
in

ca
rc

er
at

ed
(a

H
R,

2.
16

;9
5%

CI
,1

.9
9-

2.
34

)(
Fi

gu
re

).
W

e
ob

se
rv

ed
a

do
se

-r
es

po
ns

e
fo

ra
ll-

ca
us

e
m

or
ta

lit
y,

ho
m

ic
id

e,
su

ic
id

e,
an

d
re

in
ca

rc
er

at
io

n
in

th
e

fir
st

ye
ar

af
te

rr
el

ea
se

:c
om

pa
re

d
w

ith
in

di
vi

du
al

sw
ith

no
re

st
ric

tiv
e

ho
us

in
g

pl
ac

em
en

ts
,t

ho
se

w
ith

2
or

m
or

e
re

st
ric

tiv
e

ho
us

in
g

pl
ac

em
en

ts
ha

d
a

gr
ea

te
rr

isk
of

de
at

h
or

re
in

ca
rc

er
at

io
n

(a
ll-

ca
us

e
m

or
ta

lit
y:

aH
R,

1.3
8;

95
%

CI
,1

.14
-1.

66
;h

om
ic

id
e:

aH
R,

1.7
0

;9
5%

CI
,1

.2
0

-2
.4

0
;s

ui
ci

de
:a

H
R,

Ta
bl

e
1.

Ch
ar

ac
te

ris
tic

so
fI

nd
iv

id
ua

ls
W

ho
W

er
e

In
ca

rc
er

at
ed

by
H

is
to

ry
of

Re
st

ric
te

d
H

ou
si

ng
Ex

po
su

re
in

N
or

th
Ca

ro
lin

a,
20

0
0

-2
0

16

Ch
ar

ac
te

ris
tic

N
o.

(%
)

N
o

Re
st

ric
tiv

e
H

ou
si

ng
Re

st
ric

tiv
e

H
ou

si
ng

Pe
rs

on
s,

N
o.

13
5

94
3

93
33

1

In
ca

rc
er

at
io

ns
,N

o.
25

7
36

2
13

0
55

1

Pe
rs

on
-L

ev
el

Ch
ar

ac
te

ris
tic

sa

Ag
e,

m
ed

ia
n

(I
Q

R)
,y

34
(2

6-
42

)
30

(2
4-

38
)

M
en

11
3

38
4

(8
3.

4)
84

27
2

(9
0.

3)

Ra
ce

/e
th

ni
ci

ty

W
hi

te
58

82
8

(4
3.

3)
33

84
9

(3
6.

3)

N
on

w
hi

te
77

11
5

(5
6.

7)
59

48
2

(6
3.

7)

M
ar

rie
db

36
77

6
(1

4.
3)

16
43

1
(1

2.
6)

M
or

ta
lit

y
94

82
(7

.0
)

46
04

(4
.9

)

O
pi

oi
d

ov
er

do
se

86
7

(0
.6

)
45

4
(0

.5
)

H
om

ic
id

e
70

2
(0

.5
)

75
9

(0
.8

)

Su
ic

id
e

36
3

(0
.3

)
27

2
(0

.3
)

Ed
uc

at
io

nc

Di
d

no
tc

om
pl

et
e

hi
gh

sc
ho

ol
82

58
7

(6
1.

0)
66

24
0

(7
1.

2)

H
ig

h
sc

ho
ol

gr
ad

ua
te

or
co

m
pl

et
ed

GE
D

50
27

2
(3

7.
2)

25
25

4
(2

7.
1)

So
m

e
co

lle
ge

24
37

(1
.8

)
15

43
(1

.7
)

In
ca

rc
er

at
io

n-
Le

ve
lC

ha
ra

ct
er

is
tic

sd

M
en

ta
lh

ea
lth

tr
ea

tm
en

t
re

co
m

m
en

de
de

27
42

7
(1

0.
7)

19
73

9
(1

5.
1)

M
en

ta
lh

ea
lth

tr
ea

tm
en

t
re

ce
iv

ed
f

59
27

(2
.3

)
13

27
6

(1
0.

2)

Su
bs

ta
nc

e
us

e
di

so
rd

er
18

1
87

0
(7

0.
7)

87
02

3
(6

6.
7)

Dr
ug

-r
el

at
ed

co
nv

ic
tio

n
62

08
2

(2
4.

1)
23

27
0

(1
7.

8)

Vi
ol

en
ce

-r
el

at
ed

co
nv

ic
tio

n
39

86
9

(1
5.

5)
38

26
8

(2
9.

3)

In
ca

rc
er

at
io

n
le

ng
th

,
m

ed
ia

n
(I

Q
R)

,d
12

9
(7

1-
23

8)
38

2
(1

80
-1

01
0)

Re
in

ca
rc

er
at

io
n

11
8

92
1

(4
5.

8)
60

13
9

(4
6.

1)

Ab
br

ev
ia

tio
ns

:G
ED

,g
en

er
al

ed
uc

at
io

n
de

gr
ee

;I
Q

R,
in

te
rq

ua
rt

ile
ra

ng
e.

a
In

di
vi

du
al

sc
at

eg
or

iz
ed

in
to

re
st

ric
tiv

e
ho

us
in

g
if

th
ey

w
er

e
ev

er
in

re
st

ric
tiv

e
ho

us
in

g.
b

D
at

a
fo

r2
55

in
di

vi
du

al
sm

iss
in

g.
c

D
at

a
fo

r1
02

2
in

di
vi

du
al

sm
iss

in
g.

d
In

di
vi

du
al

sc
at

eg
or

iz
ed

in
to

re
st

ric
tiv

e
ho

us
in

g
fo

re
ac

h
in

ca
rc

er
at

io
n.

e
D

at
a

fo
r7

12
in

ca
rc

er
at

io
ns

m
iss

in
g.

f
D

at
a

fo
r1

2
in

ca
rc

er
at

io
ns

m
iss

in
g.

JA
M

A
N

et
w

or
k

O
pe

n
|

Pu
bl

ic
H

ea
lth

Re
st

ric
tiv

e
H

ou
sin

g
D

ur
in

g
In

ca
rc

er
at

io
n

an
d

M
or

ta
lit

y
Af

te
rR

el
ea

se

JA
M

A
Ne

tw
or

k
O

pe
n.

20
19

;2
(1

0
):e

19
12

51
6.

do
i:1

0.
10

0
1/

ja
m

an
et

w
or

ko
pe

n.
20

19
.12

51
6

(R
ep

rin
te

d)
O

ct
ob

er
4,

20
19

5/
11

D
ow

nl
oa

de
d 

F
ro

m
: 

ht
tp

s:
//j

am
an

et
w

or
k.

co
m

/ o
n 

10
/1

4/
20

20

c..G 



2.
29

;9
5%

CI
,0

.9
9-

5.
27

;r
ei

nc
ar

ce
ra

tio
n:

aH
R,

1.8
9;

95
%

CI
,1

.8
2-

1.9
6)

.H
ow

ev
er

,a
do

se
re

sp
on

se
w

as
no

to
bs

er
ve

d
fo

ro
pi

oi
d

ov
er

do
se

de
at

hs
(a

H
R,

1.2
4;

95
%

CI
,0

.7
7-

1.9
8)

(T
ab

le
2)

.S
im

ila
rly

,w
e

fo
un

d
th

at
th

os
e

w
ho

sp
en

tm
or

e
th

an
14

co
ns

ec
ut

iv
e

da
ys

in
re

st
ric

tiv
e

ho
us

in
g

ha
d

a
gr

ea
te

rr
isk

of
al

l-c
au

se
m

or
ta

lit
y,

ho
m

ic
id

e,
su

ic
id

e
an

d
re

in
ca

rc
er

at
io

n
w

ith
in

1y
ea

ra
ft

er
re

le
as

e
bu

tn
ot

of
op

io
id

ov
er

do
se

de
at

hs
th

an
th

os
e

w
ith

0
da

ys
of

re
st

ric
tiv

e
ho

us
in

g
(a

ll-
ca

us
e

m
or

ta
lit

y:
aH

R,
1.3

4;
95

%
CI

,
1.1

5-
1.5

6;
ho

m
ic

id
e:

aH
R,

1.6
1;

95
%

CI
,1

.2
3-

2.
11

;s
ui

ci
de

:a
H

R,
1.8

1;
95

%
CI

,1
.0

8-
3.

0
6;

re
in

ca
rc

er
at

io
n:

aH
R,

1.7
2;

95
%

CI
,1

.6
6-

1.7
6;

op
io

id
ov

er
do

se
de

at
h:

aH
R,

1.2
4;

95
%

CI
,0

.8
0

-1.
92

)(
Ta

bl
e

3)
.F

ur
th

er
,

th
e

as
so

ci
at

io
n

of
re

st
ric

tiv
e

ho
us

in
g

w
ith

op
io

id
ov

er
do

se
de

at
h

an
d

su
ic

id
e

af
te

rr
el

ea
se

w
as

m
or

e
pr

on
ou

nc
ed

am
on

g
w

hi
te

in
di

vi
du

al
sc

om
pa

re
d

w
ith

no
nw

hi
te

in
di

vi
du

al
s(

op
io

id
ov

er
do

se
de

at
h:

aH
R,

1.3
8

[9
5%

CI
,1

.0
3-

1.8
3]

vs
aH

R,
0.

82
[9

5%
CI

,0
.3

7-
1.8

0
];

su
ic

id
e:

aH
R,

2.
0

0
[9

5%
CI

,1
.2

6-
3.

15
]

vs
aH

R,
1.1

8
[9

5%
CI

,0
.5

3-
2.

59
])

(T
ab

le
2)

.T
he

as
so

ci
at

io
n

of
re

st
ric

tiv
e

ho
us

in
g

w
ith

ho
m

ic
id

e
an

d
re

in
ca

rc
er

at
io

n
w

as
hi

gh
er

fo
rn

on
w

hi
te

in
di

vi
du

al
sc

om
pa

re
d

w
ith

w
hi

te
in

di
vi

du
al

s(
ho

m
ic

id
e:

aH
R,

1.6
7

[9
5%

CI
,1

.3
2-

2.
12

]v
sa

H
R,

1.1
0

[9
5%

CI
,0

.6
3-

1.9
0

];
re

in
ca

rc
er

at
io

n:
aH

R,
1.4

8
[9

5%
CI

,1
.4

4-
1.5

2]
vs

aH
R,

1.4
2

[9
5%

CI
,1

.3
7-

1.4
7]

)(
Ta

bl
e

2)
.

Se
ns

iti
vi

ty
an

al
ys

es
su

gg
es

te
d

th
at

th
e

as
so

ci
at

io
n

of
th

e
pe

rc
en

t-
tim

e
sp

en
ti

n
re

st
ric

tiv
e

ho
us

in
g

du
rin

g
in

ca
rc

er
at

io
n

w
ith

m
or

ta
lit

y
af

te
rr

el
ea

se
ha

d
a

do
se

-r
es

po
ns

e
re

la
tio

ns
hi

p,
su

ch
th

at
in

cr
ea

sin
g

pe
rc

en
t-

tim
e

sp
en

ti
n

re
st

ric
tiv

e
ho

us
in

g
w

as
as

so
ci

at
ed

w
ith

gr
ea

te
rm

or
ta

lit
y

af
te

r
re

le
as

e
(e

Ta
bl

e
in

th
e

Su
pp

le
m

en
t)

.A
dj

us
tm

en
tw

ith
a

5-
ca

te
go

ry
m

en
ta

lh
ea

lth
tr

ea
tm

en
t

re
co

m
m

en
da

tio
n

va
ria

bl
e

on
ly

ch
an

ge
d

th
e

ef
fe

ct
es

tim
at

es
at

th
e

th
ird

de
ci

m
al

pl
ac

e,
su

gg
es

tin
g

th
at

th
e

tim
e-

va
ry

in
g

bi
na

ry
m

en
ta

lh
ea

lth
va

ria
bl

es
us

ed
in

th
e

m
ai

n
an

al
ys

is
pr

od
uc

ed
re

su
lts

th
at

w
er

e
ro

bu
st

to
co

nf
ou

nd
in

g
fr

om
m

en
ta

lh
ea

lth
di

so
rd

er
s.

Ta
bl

e
2.

As
so

ci
at

io
n

of
Re

st
ric

tiv
e

H
ou

si
ng

D
ur

in
g

In
ca

rc
er

at
io

n
W

ith
1-Y

ea
rM

or
ta

lit
y

Af
te

rR
el

ea
se

an
d

Re
in

ca
rc

er
at

io
n

in
N

or
th

Ca
ro

lin
a,

20
0

0
-2

0
16

Re
st

ric
tiv

e
H

ou
si

ng
Pl

ac
em

en
ts

De
at

hs
or

Re
in

ca
rc

er
at

io
ns

,
N

o.
Pe

rs
on

-Y
ea

rs

Ad
ju

st
ed

H
az

ar
d

Ra
tio

(9
5%

CI
)a

O
ve

ra
ll

Am
on

g
W

hi
te

In
di

vi
du

al
s

Am
on

g
N

on
w

hi
te

In
di

vi
du

al
s

Al
l-

Ca
us

e
M

or
ta

lit
y

N
on

e
15

57
23

6
43

3
1

[R
ef

er
en

ce
]

1
[R

ef
er

en
ce

]
1

[R
ef

er
en

ce
]

An
y

84
7

11
7

63
4

1.
24

(1
.1

2-
1.

38
)

1.
29

(1
.1

2-
1.

46
)

1.
19

(1
.0

1-
1.

37
)

1
36

5
54

28
0

1.
17

(1
.0

3-
1.

33
)

1.
28

(1
.0

8-
1.

52
)

1.
05

(0
.8

7-
1.

28
)

≥2
48

2
57

16
2

1.
38

(1
.1

4-
1.

66
)

1.
33

(1
.0

3-
1.

73
)

1.
42

(1
.0

8-
1.

85
)

Re
in

ca
rc

er
at

io
n

N
on

e
36

75
1

23
6

43
3

1
[R

ef
er

en
ce

]
1

[R
ef

er
en

ce
]

1
[R

ef
er

en
ce

]

An
y

22
55

8
11

7
63

4
1.

46
(1

.4
2-

1.
49

)
1.

42
(1

.3
7-

1.
47

)
1.

48
(1

.4
4-

1.
52

)

1
91

63
54

28
0

1.
22

(1
.1

9-
1.

25
)

1.
19

(1
.1

4-
1.

24
)

1.
24

(1
.2

0-
1.

28
)

≥2
13

39
5

57
16

2
1.

89
(1

.8
2-

1.
96

)
1.

83
(1

.7
2-

1.
96

)
1.

92
(1

.8
4-

2.
01

)

O
pi

oi
d

O
ve

rd
os

e
De

at
hs

N
on

e
22

7
23

6
43

3
1

[R
ef

er
en

ce
]

1
[R

ef
er

en
ce

]
1

[R
ef

er
en

ce
]

An
y

10
5

11
7

63
4

1.
27

(0
.9

7-
1.

67
)

1.
38

(1
.0

3-
1.

83
)

0.
82

(0
.3

7-
1.

80
)

1
53

54
28

0
1.

26
(0

.9
1-

1.
74

)
1.

31
(0

.9
3-

1.
85

)
1.

01
(0

.4
1-

2.
45

)

≥2
52

57
16

2
1.

24
(0

.7
7-

1.
98

)
1.

45
(0

.8
8-

23
.8

)b
0.

34
(0

.1
1-

1.
03

)b

H
om

ic
id

e
De

at
hs

N
on

e
23

0
23

6
43

3
1

[R
ef

er
en

ce
]

1
[R

ef
er

en
ce

]
1

[R
ef

er
en

ce
]

An
y

20
7

11
7

63
4

1.
54

(1
.2

4-
1.

91
)

1.
10

(0
.6

3-
1.

90
)

1.
67

(1
.3

2-
2.

12
)

1
78

54
28

0
1.

29
(0

.9
7-

1.
72

)
0.

82
(0

.4
0-

1.
65

)
1.

43
(1

.0
4-

1.
96

)

≥2
12

9
57

16
2

1.
70

(1
.2

0-
2.

40
)

2.
04

(0
.7

7-
5.

41
)

1.
61

(1
.1

7-
2.

21
)

Su
ic

id
e

De
at

hs

N
on

e
86

23
6

43
3

1
[R

ef
er

en
ce

]
1

[R
ef

er
en

ce
]

1
[R

ef
er

en
ce

]

An
y

57
11

7
63

4
1.

78
(1

.1
9-

2.
67

)
2.

00
(1

.2
6-

3.
15

)
1.

18
(0

.5
3-

2.
59

)

1
27

54
28

0
1.

55
(0

.9
5-

2.
50

)
1.

95
(1

.1
6-

3.
30

)b
0.

37
(0

.0
8-

1.
68

)b

≥2
30

57
16

2
2.

29
(0

.9
9-

5.
27

)
2.

30
(0

.7
9-

6.
71

)
2.

17
(0

.8
1-

5.
81

)

a
Ad

ju
st

ed
fo

ra
ge

,s
ex

,r
ac

e,
pr

io
ri

nc
ar

ce
ra

tio
ns

,t
im

e
in

in
ca

rc
er

at
io

n,
vi

ol
en

ce
-r

el
at

ed
co

nv
ic

tio
ns

,d
ru

g-
re

la
te

d
co

nv
ic

tio
ns

,m
en

ta
lh

ea
lth

sc
re

en
in

g
re

co
m

m
en

da
tio

n,
an

d
m

en
ta

lh
ea

lth
tr

ea
tm

en
tr

ec
ei

pt
.

b
P

va
lu

e
fo

ri
nt

er
ac

tio
n

<
.0

5.

JA
M

A
N

et
w

or
k

O
pe

n
|

Pu
bl

ic
H

ea
lth

Re
st

ric
tiv

e
H

ou
sin

g
D

ur
in

g
In

ca
rc

er
at

io
n

an
d

M
or

ta
lit

y
Af

te
rR

el
ea

se

JA
M

A
Ne

tw
or

k
O

pe
n.

20
19

;2
(1

0
):e

19
12

51
6.

do
i:1

0.
10

0
1/

ja
m

an
et

w
or

ko
pe

n.
20

19
.12

51
6

(R
ep

rin
te

d)
O

ct
ob

er
4,

20
19

6/
11

D
ow

nl
oa

de
d 

F
ro

m
: 

ht
tp

s:
//j

am
an

et
w

or
k.

co
m

/ o
n 

10
/1

4/
20

20

c..G 

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2019.12516&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2019.12516


Figure. Association of Restrictive Housing During Incarceration With Mortality After Release
and Reincarceration in North Carolina, 2000-2016

-4 2 40
Adjusted Hazard Ratio (95% CI)

-2

All-cause mortality
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All

Reincarceration
2 wk
1 y
All

Opioid overdose death
2 wk
1 y
All

Homicide
2 wk
1 y
All

Suicide
2 wk
1 y
All

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% CIs.

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% CI)a

Overall Among White Individuals Among Nonwhite Individuals

All-Cause Mortality

0 1557 236 433 1 [Reference] 1 [Reference] 1 [Reference]

>0 to 14 269 40 365 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 36 751 236 433 1 [Reference] 1 [Reference] 1 [Reference]

>0 to 14 5886 40 365 1.11 (1.08-1.15) 1.13 (1.07-1.19) 1.11 (1.06-1.15)

>14 16 671 77 265 1.72 (1.66-1.76) 1.63 (1.55-1.71)b 1.77 (1.71-1.83)b

Opioid Overdose Deaths

0 227 236 433 1 [Reference] 1 [Reference] 1 [Reference]

>0 to 14 41 40 365 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

0 230 236 433 1 [Reference] 1 [Reference] 1 [Reference]

>0 to 14 54 40 365 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)b 1.84 (1.36-2.48)b

Suicide Deaths

0 86 236 433 1 [Reference] 1 [Reference] 1 [Reference]

>0 to 14 21 40 365 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)

a 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.

b P value for interaction < .05.
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