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Record linkage studies of drug‑related 
deaths among adults who were released 
from prison to the community: a scoping review
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Dermot O’Reilly1,2 and Michael Donnelly1,2 

Abstract 

Background  There are public health concerns about an increased risk of mortality after release from prison. The 
objectives of this scoping review were to investigate, map and summarise evidence from record linkage studies about 
drug-related deaths among former adult prisoners.

Methods  MEDLINE, EMBASE, PsychINFO and Web of Science were searched for studies (January 2011- September 
2021) using keywords/index headings. Two authors independently screened all titles and abstracts using inclusion 
and exclusion criteria and subsequently screened full publications. Discrepancies were discussed with a third author. 
One author extracted data from all included publications using a data charting form. A second author independently 
extracted data from approximately one-third of the publications. Data were entered into Microsoft Excel sheets 
and cleaned for analysis. Standardised mortality ratios (SMRs) were pooled (where possible) using a random-effects 
DerSimonian-Laird model in STATA.

Results  A total of 3680 publications were screened by title and abstract, and 109 publications were fully screened; 45 
publications were included. The pooled drug-related SMR was 27.07 (95%CI 13.32- 55.02; I 2 = 93.99%) for the first two 
weeks (4 studies), 10.17 (95%CI 3.74–27.66; I 2 = 83.83%) for the first 3–4 weeks (3 studies) and 15.58 (95%CI 7.05–
34.40; I 2 = 97.99%) for the first 1 year after release (3 studies) and 6.99 (95%CI 4.13–11.83; I 2 = 99.14%) for any time 
after release (5 studies). However, the estimates varied markedly between studies. There was considerable heteroge-
neity in terms of study design, study size, location, methodology and findings. Only four studies reported the use of a 
quality assessment checklist/technique.

Conclusions  This scoping review found an increased risk of drug-related death after release from prison, particularly 
during the first two weeks after release, though drug-related mortality risk remained elevated for the first year among 
former prisoners. Evidence synthesis was limited as only a small number of studies were suitable for pooled analyses 
for SMRs due to inconsistencies in study design and methodology.
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Background
The world prison population size was over 10.7 million 
in 2021 or 140 per 100,000 of population [1]. However, 
the prison population is estimated to be more than 11.5 
million when we take into account statistical informa-
tion about prisoners which is unavailable or unrec-
ognised internationally or is missing from published 
national prison population sizes [1]. Prison population 
rates vary by country and region. For example, the USA 
has the highest prison population—over 2 million peo-
ple, equivalent to a rate of 629 per 100,000 [1]. There 
are higher rates of mental and physical health problems 
in prison populations compared to the general popula-
tion, and substance use disorders are common in peo-
ple who are committed to prison [2, 3]. There is a risk 
of disruption to treatment and care and a deterioration 
in health when former prisoners transition from prison 
to living in the community [2]. Furthermore, negative 
health effects may be compounded by post-release 
experiences of former prisoners including loss of social 
support, enduring stigma, financial insecurity and dif-
ficulties obtaining stable housing [4].

There are concerns about the increased risk of mor-
tality after release from prison and the contribution 
of drug-related causes to deaths in former prisoners 
[5–7]. A review in 2010 reported that 76% of deaths in 
the first 2 weeks after release and 59% of deaths within 
the first 3  months of release were due to drug-related 
causes [7]. There is a need to examine the range of 
potential factors that may contribute to the increased 
risk of drug-related deaths after release from prison, 
including decreased tolerance following relative absti-
nence in prison and the concurrent use of multiple 
drugs [8]. Observational studies investigating the risk 
of mortality after prison release often use large admin-
istrative datasets to link prison and death records. An 
updated review of the evidence in this area, including 
the extent of the literature, methodologies, findings and 
gaps in knowledge is warranted and a scoping review 
approach has been chosen to map key concepts and 
summarise evidence in this field. This scoping review 
updates and maps research evidence in the area of 
record linkage studies of drug-related deaths among 
former adult prisoners, and identifies and profiles 
at-risk former prisoners. The findings are discussed 
in terms of their contribution to potential interven-
tions and to informing future research and policy. This 
review was undertaken as part of a work programme 
in the Administrative Data Research Centre, Northern 
Ireland and in response to concerns from public health, 
criminal justice, voluntary and community groups and 
wider society about prisoner health and well-being in 
Northern Ireland after release from prison.

Methods
We chose to conduct a scoping review because of the 
broader scope of our review that included a focus on how 
the research was conducted and differences in methodol-
ogies used among record-linkage studies in this research 
area. This broader scope was informed largely by the 
results of previous systematic reviews/meta-analysis 
regarding reported high levels of heterogeneity [5–7]. 
The methods used to conduct this scoping review have 
been published previously as a protocol [9] and a sum-
mary of the methodology is provided here. This review 
followed the first five stages of the framework for con-
ducting scoping reviews by Arksey and O’Malley [10] and 
adhered to the guidance developed by the Joanna Briggs 
Institute (JBI) and the JBI Collaboration. For example, as 
recommended by the JBI, the population, concept and 
context (PCC) guide was incorporated into the scoping 
review title, research questions and inclusion criteria 
[11]. In addition, the Preferred Reporting Items for Sys-
tematic reviews and Meta-Analyses extension for Scop-
ing Reviews (PRISMA-ScR) checklist and guidance was 
used to structure and report this review [12]. This scop-
ing review was structured to meet the requirements of 
the PRISMA-ScR checklist. A completed PRISMA-ScR 
checklist (used to report this work) has been provided as 
supplementary material in this scoping review.

Stage 1: identifying the research question
The following questions were addressed by the scoping 
review:

1. What is the scope of the literature on record link-
age studies of drug-related deaths among former 
adult prisoners who have been released to the com-
munity?
2. How is research conducted on this topic?
3. What methodologies are used?
4. What are the findings in relation to mortality?
5. Where are the knowledge gaps on this topic?

Stage 2: identifying relevant studies
In order to summarise the most recent evidence, the start 
date of 2011 was chosen for this scoping review. Four bib-
liographic databases (MEDLINE, EMBASE, PsychINFO 
and Web of Science) were searched for studies from Jan-
uary 2011 to September 2021 using keywords and index 
headings (modified as required for each database). The 
search terms related to ‘mortality’, ‘drugs’ and ‘ex-pris-
oner’ (and their variants). The review focused on drug-
related deaths and as such, the search strategy included 
a broad range of terms including substance-related 
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disorders, drug overdose and drug misuse. The full list 
is found in appendices 1,  2,  3, and 4. The search strat-
egy for MEDLINE was developed by JAC and MD with 
assistance from the Subject Librarian for the School of 
Medicine, Dentistry and Biomedical Sciences in Queen’s 
University Belfast, and was published with the review 
protocol [9]. JAC and MD developed search strategies for 
EMBASE, PsychINFO and Web of Science, and all search 
strategies used in this review have been provided as sup-
plementary material (appendices 1, 2, 3, and 4). The ref-
erence lists of included studies were screened by JAC to 
identify any additional publications. Due to the absence 
of resources for translation, all search strategies were lim-
ited to publications in the English language. There was no 
geographical restrictions on studies.

Stage 3: study selection
All bibliographic database searches were performed by 
JAC on 15th September 2021 and the results were com-
bined in Endnote Reference Manager where duplicate 
publications were subsequently removed. JAC and IO 
independently screened all titles and abstracts using the 
pre-defined inclusion criteria and excluded any non-
eligible publications. Publications were screened using 
criteria defined in Table  1. Publications were screened 
in full if an abstract was not available and/or there was 
uncertainty over inclusion. Subsequently, JAC and IO 
independently screened full publications for inclusion 
and any discrepancies between JAC and IO regarding 
eligibility were resolved in a discussion between JAC 

and MD during which a unanimous decision was made. 
No authors of publications were contacted during this 
process.

Stage 4: charting the data
A draft charting form was piloted as part of the proto-
col development stage. As part of the review process, 
the charting form was retested by JAC and EP (the final 
data charting form used is provided in appendix 5). JAC 
independently extracted information from all included 
publications using this data charting form. The accuracy 
and consistency of the recorded information was checked 
by using a second reviewer (EP) to independently extract 
information for a proportion of the included publications 
(n = 14) and resolving any discrepancies via discussion by 
team members. In addition, JAC and MD met weekly and 
discussed the studies in the review particularly for their 
fit with the pre-specified inclusion criteria and the chart-
ing procedure.

Stage 5: collating, summarising and reporting the results
Information was extracted from the charting forms and 
entered into Microsoft Excel sheets for data management 
and analysis. Data in the Microsoft Excel sheets were 
subsequently cleaned and extracted information was 
summarised. The data were analysed and presented in a 
format that was designed to answer the scoping review 
questions and organised according to the main concep-
tual categories including methodology, key findings and 
gaps in the research. All descriptive tables and figures 
for this review were prepared using these data contained 

Table 1  Modifications made to inclusion and exclusion criteria as part of review

Inclusion and exclusion criteria defined in protocol [9] Modifications made to inclusion and exclusion criteria as part of 
review

Population
The population will include adults (defined as 18 years and older) who 
have been imprisoned and released to the community. Individuals released 
from custodial placements such as young offender institutions will be 
excluded. Individuals remaining in prison custody (eg, prisoners on remand 
and sentenced prisoners) will be excluded. There will be no exclusion on 
gender

During the screening of publications, it became apparent that the age 
definition for inclusion into the adult prison population differed in various 
regions. We therefore modified this criterion to include any definition of 
adult prison population. No other changes were made

Concept
The key concepts revolve around record linkage of drug-related deaths in 
adults who have been imprisoned. Included studies must use data linkage 
(or similar meaning terms) to determine mortality outcomes following 
release from prison. Studies with no data linkage will be excluded. Only 
studies reporting cause-specific mortality (ie, drug-related deaths) for 
either the entire study population or a subset of the study population will 
be included

No changes were made

Context
All geographical locations will be included. The review will include research 
from peer-review journals. Qualitative studies, commentaries, editorials and 
conference abstracts will be excluded

No changes were made
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in the Microsoft Excel sheets. We reported mortality 
outcomes following release from prison in terms of, for 
example, crude mortality rates (CMRs) and standard-
ised mortality ratios (SMRs). Where possible, age, sex/
gender and race/ethnicity, time period examined after 
prison release and information on specific drugs were 
reported in relation to drug-related mortality. SMRs for 
drug-related deaths after release from incarceration were 
pooled statistically, where possible. The log SMR was 
determined as well as the Standard Error (SE) of the log 
SMR from the published SMR and confidence intervals 
(CIs). In meta-analysis, the consistency of effects across 
studies should be assessed [13]. The random-effects 
DerSimonian-Laird model was used. In STATA version 
16.1 [StataCorp, College Station, Texas, USA], the meta 
command was used to compute effect sizes and summa-
rise data and produce forest plots. The heterogeneity was 
measured using the I2 squared statistic and testing using 
a formal chi-squared test for heterogeneity. Meta-analy-
ses are not a usual feature of the methodology of scop-
ing reviews [10, 11], however, exploratory meta-analyses 
were conducted following this scoping review to deepen 
the level of critical analysis by, for example, assessing in 
a quantitative way, the consistency of effects. Meta-anal-
yses were performed posteriori and were not planned in 
the study protocol [9].

Patient and public involvement
Our empirical study of prisoner post-release mortality 
and this scoping review were initiated in response to con-
cerns about the increasing number of drug-related deaths 
generally from the UK Chief Medical Officers (CMOs) 
including the CMO for Northern Ireland. We continue 
to consult with, and involve, key prison health care staff 
including the Clinical Director of Healthcare in Prisons 
in Northern Ireland in our ongoing programme of prison 
health research (co-author of this paper).

Results
Study selection
The search strategy identified a combined total of 4397 
publications across four bibliographic databases. Using 
the Endnote duplicate tool, 717 duplicate publica-
tions were removed. A total of 3680 publications were 
screened by title and abstract; 109 publications were 
deemed to meet eligibility criteria and full-text publi-
cations were screened by two authors (reviewer 1 fully 
screened 105 publications and reviewer 2 fully screened 
36 publications i.e. there was some overlap of screened 
publications). Authors noted that some remaining dupli-
cate articles were among the publications excluded at 
this stage (9 remaining duplicates removed). There was 
agreement between reviewers to include 23 publications 

and exclude 49 publications. There was disagreement 
or uncertainty between reviewers about 28 publications 
and these publications were fully screened by reviewer 3 
and resolved via discussion with reviewer 1; 25 of these 
28 publications were included. A total of 48 publica-
tions were included at this stage and the reference lists 
of included publications were screened, resulting in the 
addition of one further publication. Four publications 
were excluded during the data extraction stage after dis-
cussion between reviewer 1 and reviewer 3. The reasons 
for exclusion of publications were as follows: summary of 
another paper included in review [14], no drug-related 
deaths [15], not people released from prison [16] and 
an ambiguity over whether a study included individuals 
who had been recently released from, or admitted to, jail, 
prison or a detention facility [17]. Following this review 
process, a total of 45 publications were included. A flow 
diagram for each stage is presented in Fig. 1.

Study characteristics and methods for included studies 
are shown in Tables 2 and 3, respectively.

Research questions
The data were analysed in a format that was designed to 
answer the review questions, as presented below.

1. What is the scope of the literature on record link-
age studies of drug-related deaths among former 
adult prisoners who have been released to the com-
munity?
	 The included studies (n = 45) were published 
across 25 different journals. The five most com-
mon journals that published studies in this area 
were Addiction (n = 12), Drug and Alcohol Depend-
ence (n = 7), American Journal of Public Health 
(n = 2), JAMA Psychiatry (n = 2) and Public Health 
Reports (n = 2) (Table  2). The remaining included 
studies (n = 20) were published in 20 different jour-
nals. The geographical distribution of the included 
studies, by location of the custody setting, shows a 
total of 9 countries/regions (appendix 6). The most 
common locations were the USA (n = 24) and Aus-
tralia (n = 7). Other locations were Canada, Den-
mark, Norway, Sweden, Taiwan and the UK. One 
publication included both USA and Australia by 
way of comparing cohorts [18]. The search strategy 
included January 2011 to September 2021 in order 
to summarise the most recent evidence (the distri-
bution of publications across this time period is pre-
sented in appendix 6).
	 This scoping review focused on studies of 
mortality risk during the time period after release 
from incarceration—the number of years and 
months following release from incarceration were 
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provided in 60% of studies (n = 27) (Table  3). 
Information about incarceration dates was pro-
vided in half of those studies without release dates 
(n = 9/18). The earliest reported period of release 
was 1988 to 2002 (in a study by Kinner et al. 2011) 
and the study with the most recent year analysed 
data from 2018 [19]. The studies with the longest 
release period covered a total of 16  years, which 
included releases between 2000 and 2015 [20, 21] 
and the study with the shortest time period was a 
follow-up of all prisoners released on a specified 
date in July 2007 [22]. For studies which provided 
information about incarceration dates (rather 

than specified release dates), two [23, 24] used a 
single incarceration date (specified in June 1991) 
as the index date for follow-up, whereas all other 
studies used either a single year or range of years. 
Although some of the key questions in this scop-
ing review were around methodology, the extent 
to which included studies reported key charac-
teristics varied. For example, in all studies, sex or 
gender was reported in some format throughout 
various sections of the paper, whereas age and race 
or ethnicity were less well documented. Approxi-
mately 31% of included studies did not report the 
age of their study population (n = 14) and 31% did 

Fig. 1  Flow diagram showing the number of publications at each stage of the review process
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at
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pr
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f D
ea

th
 

Re
gi

st
er

. L
on

gi
tu

di
na

l I
nt

eg
ra

-
tio

n 
D

at
ab

as
e 

fo
r H

ea
lth

 In
su

r-
an

ce
 a

nd
 L

ab
ou

r M
ar

ke
t S

tu
di

es
. 

M
ul

ti-
G

en
er

at
io

n 
Re

gi
st

er

D
eg

en
ha

rd
t e

t a
l. 

[4
3]

In
cl

ud
ed

 a
ll 

el
ig

ib
le

 p
ris

on
 

re
le

as
es

. P
er

so
n-

ye
ar

s 
at

 ri
sk

 
ac

cr
ue

d 
du

rin
g 

tim
e 

ou
t o

f 
pr

is
on

 (t
im

e 
in

ca
rc

er
at

ed
 w

as
 

ex
cl

ud
ed

)

Fi
rs

t d
ay

, fi
rs

t w
ee

k,
 fi

rs
t 

2 
w

ee
ks

, m
on

th
 a

nd
 y

ea
r f

ol
-

lo
w

in
g 

re
le

as
e

Pr
ob

ab
ili

st
ic

 li
nk

ag
e

Sp
ec

ifi
c 

ca
us

es
 o

f d
ea

th
 

in
cl

ud
ed

 a
cc

id
en

ta
l d

ru
g-

in
du

ce
d 

de
at

hs
. I

C
D

-1
0 

co
de

s

Ph
ar

m
ac

eu
tic

al
 D

ru
gs

 o
f 

A
dd

ic
tio

n 
Sy

st
em

 (P
H

D
A

S)
. T

he
 

Re
off

en
di

ng
 D

at
ab

as
e 

(R
O

D
) 

D
ep

ar
tm

en
t o

f C
or

re
ct

iv
e 

Se
r-

vi
ce

s. 
N

at
io

na
l D

ea
th

 In
de

x

Fo
rs

yt
h 

20
14

 e
t a

l. 
[4

4]
Pe

rs
on

-t
im

e 
w

as
 c

al
cu

la
te

d 
fro

m
 e

ve
ry

 re
le

as
e 

du
r-

in
g 

fo
llo

w
-u

p 
un

til
 d

ea
th

, 
re

-in
ca

rc
er

at
io

n 
or

 th
e 

en
d 

of
 s

tu
dy

 fo
llo

w
-u

p.
 D

ea
th

s 
in

 
cu

st
od

y 
w

er
e 

ex
cl

ud
ed

U
p 

to
 4

 w
ee

ks
, a

ft
er

 4
 w

ee
ks

 u
p 

to
 6

 m
on

th
s, 

af
te

r 6
 m

on
th

s 
up

 
to

 1
 y

ea
r, 

al
l f

ol
lo

w
-u

p 
to

 1
 y

ea
r 

an
d 

m
or

e 
th

an
 1

 y
ea

r a
ft

er
 a

 
re

le
as

e

Li
nk

ed
 p

ro
ba

bi
lis

tic
al

ly
A

lc
oh

ol
-r

el
at

ed
, d

ru
g-

re
la

te
d,

 
su

bs
ta

nc
e-

re
la

te
d 

i.e
. d

ru
g 

or
 

al
co

ho
l c

au
se

 o
f d

ea
th

. I
C

D
-9

 
an

d 
10

 c
od

es

In
ca

rc
er

at
io

n 
da

ta
 fr

om
 C

or
re

c-
tiv

e 
Se

rv
ic

es
. N

at
io

na
l D

ea
th

 
In

de
x

Fo
rs

yt
h 

20
18

 e
t a

l. 
[4

5]
Pe

rs
on

-t
im

e 
st

ar
tin

g 
fro

m
 

th
e 

da
te

 o
f t

he
 fi

rs
t r

el
ea

se
 

af
te

r b
as

el
in

e 
in

te
rv

ie
w

 a
nd

 
ce

ns
or

ed
 o

n 
31

 M
ay

 2
01

3 
or

 
de

at
h,

 w
ith

 a
ny

 ti
m

e 
in

 p
ris

on
 

re
m

ov
ed

 fr
om

 fo
llo

w
-u

p 
tim

e 
at

 ri
sk

N
ot

 s
ta

te
d

Pr
ob

ab
ili

st
ic

 li
nk

ag
e

D
ru

g-
re

la
te

d 
de

at
hs

 a
nd

 
al

co
ho

l a
nd

 o
th

er
 d

ru
g-

re
la

te
d 

de
at

hs
. I

C
D

-1
0 

co
de

s

Ba
se

lin
e 

su
rv

ey
. P

ris
on

 m
ed

ic
al

 
re

co
rd

s. 
Co

m
m

un
ity

 h
ea

lth
 

re
co

rd
s. 

Co
rr

ec
tio

na
l r

ec
or

ds
. 

N
at

io
na

l D
ea

th
 In

de
x

G
an

 e
t a

l. 
[4

6]
Cu

m
ul

at
iv

e 
du

ra
tio

n 
of

 in
ca

r-
ce

ra
tio

ns
 d

ur
in

g 
th

e 
fo

llo
w
‐u

p 
pe

rio
d 

w
as

 e
xc

lu
de

d 
fro

m
 

pe
rs

on
‐ti

m
e 

of
 fo

llo
w
‐u

p

3‐
ye

ar
 fo

llo
w
‐u

p 
pe

rio
d

D
et

er
m

in
is

tic
 a

nd
 p

ro
ba

bi
lis

tic
 

lin
ka

ge
O

ve
rd

os
e‐

re
la

te
d 

de
at

h.
 IC

D
-9

 
or

 IC
D

-1
0 

co
de

s
Pr

ov
in

ci
al

 in
ca

rc
er

at
io

n 
re

co
rd

s. 
Li

nk
ed

 a
dm

in
is

tr
at

iv
e 

he
al

th
 

da
ta

, B
C

 C
or

on
er

s 
Se

rv
ic

e 
an

d 
Vi

ta
l S

ta
tis

tic
s 

A
ge

nc
y.

 P
ro

vi
nc

ia
l 

he
al

th
 in

su
ra

nc
e 

da
ta

G
je

rs
in

g 
et

 a
l. 

[4
7]

N
ot

 s
ta

te
d

Re
le

as
e 

up
 to

 6
 m

on
th

s 
be

fo
re

 
de

at
h

Fo
r m

at
ch

in
g 

pu
rp

os
es

, t
he

 
da

ta
 in

cl
ud

ed
 fu

ll 
na

m
e,

 p
er

-
so

na
l i

de
nt

ifi
ca

tio
n 

nu
m

be
r, 

da
te

 o
f b

irt
h,

 d
at

e 
of

 d
ea

th
, 

po
st

al
 c

od
e 

fo
r r

eg
io

n 
of

 
de

at
h,

 re
si

de
nt

ia
l p

os
ta

l c
od

e 
an

d 
w

he
th

er
 th

e 
pe

rs
on

 h
ad

 a
 

po
st

-m
or

te
m

 e
xa

m
in

at
io

n

D
ru

g-
in

du
ce

d 
de

at
hs

. N
o 

IC
D

 
co

de
s

N
at

io
na

l C
au

se
 o

f D
ea

th
 R

eg
is

tr
y.

 
D

at
a 

on
 to

xi
co

lo
gy

 fr
om

 th
e 

In
st

itu
te

 o
f F

or
en

si
c 

M
ed

ic
in

e 
at

 
th

e 
U

ni
ve

rs
ity

 o
f O

sl
o.

 N
or

w
e-

gi
an

 C
or

re
ct

io
na

l S
er

vi
ce

s. 
So

ci
al

 
an

d 
he

al
th

 s
er

vi
ce

s. 
Pu

bl
ic

 s
oc

ia
l 

se
rv

ic
es

G
re

en
 e

t a
l. 

[4
8]

N
ot

 s
ta

te
d

Re
ce

nt
ly

 in
ca

rc
er

at
ed

 d
efi

ne
d 

as
 d

ea
th

 w
ith

in
 1

2 
m

on
th

s 
of

 
re

le
as

e

N
ot

 s
ta

te
d

O
ve

rd
os

e 
de

at
h 

at
tr

ib
ut

ed
 to

 
fe

nt
an

yl
. N

o 
IC

D
 c

od
es

O
ffi

ce
 o

f S
ta

te
 M

ed
ic

al
 E

xa
m

in
-

er
s 

fo
r d

ea
th

s. 
D

ep
ar

tm
en

t o
f 

Co
rr

ec
tio

ns
 (R

ID
O

C
)
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(c
on

tin
ue

d)

A
ut

ho
r [

ci
ta

tio
n]

St
at

ed
 m

et
ho

ds
 fo

r r
ep

ea
te

d 
in

ca
rc

er
at

io
ns

St
at

ed
 ti

m
e 

pe
ri

od
 e

xa
m

in
ed

 
af

te
r p

ri
so

n 
re

le
as

e
St

at
ed

 m
et

ho
ds

 o
f l

in
ka

ge
St

at
ed

 o
ut

co
m

e 
ev

en
ts

 o
r 

su
m

m
ar

y 
m

ea
su

re
s

St
at

ed
 s

ou
rc

es
 o

f d
at

a

G
ro

ot
 e

t a
l. 

[4
9]

N
ot

 s
ta

te
d

Re
le

as
ed

 w
ith

in
 th

e 
ye

ar
 b

ef
or

e 
de

at
h

M
at

ch
in

g 
na

m
es

 a
nd

 d
at

es
 

of
 b

irt
h

D
ru

g 
to

xi
ci

ty
 d

ea
th

s. 
N

o 
IC

D
 

co
de

s
D

ea
th

s 
fro

m
 O

ffi
ce

 o
f t

he
 C

hi
ef

 
Co

ro
ne

r. 
In

ca
rc

er
at

io
n 

re
co

rd
s 

fro
m

 C
or

re
ct

io
na

l S
er

vi
ce

s, 
bo

th
 

pa
rt

 o
f t

he
 O

nt
ar

io
 M

in
is

tr
y 

of
 

Co
m

m
un

ity
 S

af
et

y 
an

d 
Co

rr
ec

-
tio

na
l S

er
vi

ce
s

H
aa

s 
et

 a
l. 

[1
9]

Ex
cl

ud
ed

 th
os

e 
re

in
ca

rc
er

at
ed

 
w

ith
in

 fi
ve

 d
ay

s 
of

 re
le

as
e.

 A
ny

 
ou

tc
om

es
 o

cc
ur

rin
g 

af
te

r r
ei

n-
ca

rc
er

at
io

n 
w

er
e 

no
t i

nc
lu

de
d 

in
 a

na
ly

si
s

A
ft

er
 re

le
as

e 
un

til
 fa

ta
l o

ve
r-

do
se

, r
ei

nc
ar

ce
ra

te
d 

or
 s

tu
dy

 
en

d 
da

te
 (3

1 
D

ec
em

be
r 2

01
8)

M
at

ch
in

g 
pr

im
ar

ily
 o

n 
na

m
e 

an
d 

da
te

 o
f b

irt
h,

 s
up

pl
e-

m
en

te
d 

w
ith

 d
at

a 
on

 ra
ce

/
et

hn
ic

ity
 w

he
n 

av
ai

la
bl

e

Fa
ta

l a
nd

 n
on

-fa
ta

l o
pi

oi
d 

ov
er

do
se

. N
o 

IC
D

 c
od

es
D

ep
ar

tm
en

t o
f C

or
re

ct
io

n 
(D

oC
) r

ec
or

ds
. D

ea
th

s 
fro

m
 th

e 
Co

nn
ec

tic
ut

 O
ffi

ce
 o

f t
he

 C
hi

ef
 

M
ed

ic
al

 E
xa

m
in

er
 (O

C
M

E)

H
ac

ke
r e

t a
l. 

[5
0]

D
efi

ne
d 

in
ca

rc
er

at
io

n 
as

 ≥
 1

 
ep

is
od

e 
of

 in
ca

rc
er

at
io

n 
ev

er
 

an
d 

in
 th

e 
ye

ar
 b

ef
or

e 
de

at
h

In
ca

rc
er

at
io

n 
in

 th
e 

ye
ar

 b
ef

or
e 

de
at

h
M

at
ch

in
g 

al
go

rit
hm

, i
nc

lu
di

ng
 

fir
st

 a
nd

 la
st

 n
am

e,
 d

at
e 

of
 

bi
rt

h,
 s

oc
ia

l s
ec

ur
ity

 n
um

be
r, 

an
d 

de
m

og
ra

ph
ic

 in
fo

rm
at

io
n

O
pi

oi
d-

re
la

te
d 

ov
er

do
se

 d
ea

th
A

lle
gh

en
y 

Co
un

ty
 M

ed
ic

al
 

Ex
am

in
er

 a
ut

op
sy

 d
at

a.
 A

lle
-

gh
en

y 
Co

un
ty

 D
ep

ar
tm

en
t o

f 
H

um
an

 S
er

vi
ce

s 
(A

C
D

H
S)

 D
at

a 
W

ar
eh

ou
se

H
ak

an
ss

on
 e

t a
l. 

[5
1]

N
o 

ac
ce

ss
 to

 re
-in

ca
rc

er
at

io
ns

 
an

d 
re

le
as

es
N

ot
 s

ta
te

d
N

ot
 s

ta
te

d
Ca

us
es

 o
f d

ea
th

. I
C

D
-1

0 
co

de
s

D
at

ab
as

e 
of

 c
rim

in
al

 ju
st

ic
e 

cl
ie

nt
s 

w
ith

 s
ub

st
an

ce
 u

se
 p

ro
b-

le
m

s. 
N

at
io

na
l C

au
se

s 
of

 D
ea

th
 

Re
gi

st
er

H
ua

ng
 e

t a
l. 

[2
2]

In
 re

pe
at

 in
ca

rc
er

at
io

ns
 d

ur
in

g 
th

e 
st

ud
y 

pe
rio

d,
 u

se
d 

th
e 

da
te

 
of

 re
le

as
e 

fro
m

 th
e 

la
st

 in
ca

r-
ce

ra
tio

n 
fo

r t
he

 s
ta

rt
in

g 
po

in
t 

to
 m

ea
su

re
 th

e 
pe

rio
d 

fro
m

 
pr

is
on

 re
le

as
e 

to
 d

ea
th

Fi
rs

t w
ee

k 
af

te
r r

el
ea

se
 c

om
-

pa
re

d 
to

 fo
llo

w
in

g 
4 

w
ee

ks
 

af
te

r r
el

ea
se

U
ni

qu
e 

ID
 li

nk
ag

e
A

ll-
ca

us
e 

m
or

ta
lit

y 
an

d 
ov

er
-

do
se

 m
or

ta
lit

y.
 IC

D
-9

 c
od

es
N

at
io

na
l D

ea
th

 R
eg

is
tr

y.
 M

et
ha

-
do

ne
 M

ai
nt

en
an

ce
 T

re
at

m
en

t 
(M

M
T)

 d
at

ab
as

e

Ki
nn

er
 e

t a
l. 

[3
0]

Th
e 

da
te

 o
f fi

rs
t r

el
ea

se
 fr

om
 

cu
st

od
y 

w
as

 d
et

er
m

in
ed

; 
fo

llo
w

-u
p 

pe
rio

ds
 o

f 4
 w

ee
ks

 
an

d 
1 

ye
ar

 w
er

e 
us

ed
 re

ga
rd

-
le

ss
 o

f r
ei

m
pr

is
on

m
en

t w
ith

in
 

th
es

e 
tim

e 
fra

m
es

Fo
ur

 w
ee

ks
 a

nd
 1

 y
ea

r
N

ot
 s

ta
te

d
Ca

us
e 

of
 d

ea
th

 b
y 

dr
ug

-r
el

at
ed

, 
na

tu
ra

l a
nd

 a
ll 

ot
he

r c
au

se
s. 

IC
D

-9
 a

nd
 1

0 
co

de
s

A
us

tr
al

ia
n 

Bu
re

au
 o

f S
ta

tis
tic

s. 
D

at
a 

fro
m

 tw
o 

re
ce

nt
 A

us
tr

al
-

ia
n 

re
co

rd
-li

nk
ag

e 
st

ud
ie

s 
co

nd
uc

te
d 

in
 W

es
te

rn
 A

us
tr

al
ia

 
an

d 
N

ew
 S

ou
th

 W
al

es
 w

er
e 

us
ed

. W
A

 c
oh

or
t: 

al
l p

ris
on

-
er

s 
re

le
as

ed
 fr

om
 c

us
to

dy
. W

A
 

Re
gi

st
ra

r G
en

er
al

’s 
re

co
rd

 o
f 

de
at

hs
. N

SW
 c

oh
or

t: 
al

l p
ris

on
er

s 
re

le
as

ed
 fr

om
 c

us
to

dy
. N

at
io

na
l 

D
ea

th
 In

de
x

Ko
uy

ou
m

dj
ia

n 
et

 a
l. 

[5
2]

N
ot

 s
ta

te
d

N
ot

 s
ta

te
d

D
et

er
m

in
is

tic
 li

nk
ag

e 
an

d 
pr

ob
ab

ili
st

ic
 li

nk
ag

e
Ca

us
e 

of
 d

ea
th

, d
ea

th
s 

du
e 

to
 

sp
ec

ifi
c 

pr
ev

en
ta

bl
e 

di
se

as
es

 
of

 in
te

re
st

, a
nd

 c
er

ta
in

 ri
sk

 fa
c-

to
rs

. I
C

D
-9

 c
od

es

O
nt

ar
io

 M
in

is
tr

y 
of

 C
om

m
un

ity
 

Sa
fe

ty
 a

nd
 C

or
re

ct
io

na
l S

er
vi

ce
s. 

Re
gi

st
er

ed
 P

er
so

ns
 D

at
ab

as
e.

 
M

or
ta

lit
y 

da
ta

 R
eg

is
tr

ar
 G

en
er

al
 

D
ea

th
 d

at
ab

as
e
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ho
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n]

St
at
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 m

et
ho
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 fo

r r
ep

ea
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d 
in

ca
rc

er
at

io
ns

St
at

ed
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m
e 

pe
ri

od
 e
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m

in
ed

 
af

te
r p

ri
so

n 
re

le
as

e
St

at
ed

 m
et

ho
ds

 o
f l

in
ka

ge
St

at
ed

 o
ut

co
m

e 
ev

en
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 o
r 

su
m

m
ar

y 
m

ea
su

re
s

St
at

ed
 s

ou
rc

es
 o

f d
at

a

Kr
aw

cz
yk

 e
t a

l. 
[2

6]
N

ot
 s

ta
te

d
N

ot
 s

ta
te

d
Pr

ob
ab

ili
st

ic
 m

at
ch

in
g

O
pi

oi
d 

ov
er

do
se

 d
ea

th
. N

o 
IC

D
 

co
de

s 
fo

r d
ea

th
M

ar
yl

an
d 

st
at

ew
id

e 
cr

im
in

al
 

ju
st

ic
e 

re
co

rd
s. 

A
ll-

pa
ye

r h
os

pi
-

ta
liz

at
io

n 
da

ta
ba

se
. O

ve
rd

os
e 

de
at

h 
re

co
rd

s

La
ro

ch
el

le
 e

t a
l. 

[5
3]

N
ot

 s
ta

te
d

Pa
st

 1
2 

m
on

th
s, 

0–
3 

m
on

th
s, 

4–
12

 m
on

th
s 

an
d 

no
t 

0–
3 

m
on

th
s, 

13
–2

4 
m

on
th

s 
an

d 
no

t 0
–1

2 
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not report race or ethnicity in any format (n = 14) 
(Table 2 and appendix 7).

2. How is research conducted on this topic?
	 The most commonly reported study designs were 
retrospective cohort studies (n = 16), prospective 
cohort study studies (n = 5) and nested case–control 
studies (n = 3) (Table 2). Several included studies did 
not state the study design (n = 7). The type of data 
used by included studies to investigate prison release 
and mortality are shown in Table 3. Prison data was 
often obtained from national prison or criminal regis-
tries, department of correction/correctional services 
or records, or records from single prison systems, 
for example, individuals released from one county 
jail. Mortality data used by included studies to deter-
mine drug-related death was often obtained from the 
national death index or national death registries or 
regional (for example, USA State) death records.
	 Study parameters such as number of people 
released, number of releases (as an individual may 
have been committed and released more than once 
during the study period) or person-years of follow-
up are reported in Table  2, and included studies 
differed in size. The study with the largest number 
of people reported that 229,274 were released over 
a 16-year time period (between 2000 and 2015) – 
data from this retrospective cohort study of people 
released from prison was analysed and presented in 
two separate papers [25, 26].
	 The review found that the terminology that was 
used in the included studies to report death out-
comes varied; the most commonly used terms were 
overdose deaths, opioid overdose deaths, opioid-
related overdose deaths, drug-related deaths and 
similar, less frequently used variants including death 
from drug-related infections, drug toxicity and 
contributing substance use–related cause of death. 
Approximately 64% of the published studies (n = 29) 
used the codes from the International Classifica-
tion of Diseases (ICD) to describe cause of mortality 
(Table  3). Data linkage (or similar meaning terms) 
was an inclusion criterion in this scoping review. 
The methods used for data linkage included proba-
bilistic linkage/matching/score (n = 17), determin-
istic linkage (n = 2), deterministic and probabilistic 
linkage (n = 2), personal identifiers or unique iden-
tification linkage in methods (n = 11), and combina-
tions of name, date of birth, sex or gender and race 
or ethnicity (n = 5). In several studies (n = 8) linkage 
methods were not stated (Table 3).
	 Only four studies reported the use of a quality 
assessment checklist or technique. All four of these 

studies used the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) 
checklist [20, 27–29]. The STROBE guideline pro-
vides a checklist of items about the  planning and 
conduct of epidemiological observational studies 
and best practice requires researchers and authors 
to include a completed checklist in their reports 
and papers. Only one study, Chang et  al. 2015, 
provided a copy of the STROBE statement [27].

3. What methodologies are used?
	 The included studies examined various time 
periods after release from prison and it was com-
mon for studies to examine more than one time 
period (n = 19) (Table  3). Commonly investigated 
time periods included the first two weeks after 
release (n = 11), the first month (including studies 
examining intervals up to one month e.g. 1–2 weeks 
and 3–4  weeks) (n = 14) and the first year after 
release (including studies examining intervals up 
to one year e.g. up to 4 weeks, after 4 weeks up to 
6 months, after 6 months up to 1 year, all follow-up 
to 1  year) (n = 16). During follow-up any re-com-
mittals would reduce the at-risk period for mortal-
ity as the individual would be in custody rather than 
in the community, and 60% of included studies took 
into consideration person-time at risk in the com-
munity time and during any subsequent re-incar-
cerations (n = 27). The methods used for dealing 
with repeated incarcerations included person-time 
being excluded at re-incarceration i.e. person-
time was calculated from the day of release from 
prison until re-incarceration. Another approach 
used excluded time during a subsequent incarcera-
tion, whereas the time between the next release 
and death, another incarceration, or the end of the 
study was included. Other methods used the most 
recent prison release date/index release was that 
closest to death or calculated person-time follow-
ing every release during follow-up until death, re-
incarceration or the end of study follow-up. In one 
study, time periods of 4 weeks and 1 year from the 
date of first release were used regardless of reim-
prisonment within these time frames, therefore this 
method did not exclude time whilst in custody [30]. 
Another study, coded each re-incarceration after 
the index release date as an ‘additional post-release 
booking’ to determine any effect on survival [25].

4. What are the findings in relation to mortality?
	 A summary of the drug-related mortality out-
comes reported in the included studies is provided 
in appendix 8. Studies reporting SMR by characteris-
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Table 4  Standardized mortality ratios (SMRs) by characteristics

SMR Standardized Mortality Ratio, 95%CI 95% confidence interval

Study Reported description Deaths Drug-related SMR (95%CI)

Binswanger et al. 2013 [35] Overdose death after release Observed deaths, n = 533
Expected deaths, n = 52

10.33 (9.61–11.10)

Forsyth et al. 2018 [45] Drug-related mortality Observed deaths, n = 14
Expected deaths, n = 0.43

32 (19–55)

Larochelle et al. 2019 [53] Fatal opioid overdose

11–49 years: Release from incarceration in past 12 months Opioid deaths, n = 113 30.3 (24.7–35.9)

 ≥ 50 years: Release from incarceration in past 12 months Opioid deaths, n = 13 27.8 (12.7–42.9)

Female: Release from incarceration in past 12 months Opioid deaths, n = 39 92.4 (63.4–121)

Male: Release from incarceration in past 12 months Opioid deaths, n = 87 23.0 (18.2–27.9)

Lim et al. 2012 [54] Drug-related death

Age 16–24 years Deaths, n = 9 2.2 (1.0–4.2)

Age 25–34 years Deaths, n = 31 2.3 (1.5–3.2)

Age 35–44 years Deaths, n = 90 2.1 (1.7–2.6)

Age 45–54 years Deaths, n = 76 2.1 (1.7–2.7)

Age 55–64 years Deaths, n = 11 2.4 (1.2–4.3)

Age 65–89 years Deaths, n = 2 9.5 (1.2–34.4)

Sex: Female Deaths, n = 39 5.9 (4.2–8.1)

Sex: Male Deaths, n = 180 1.9 (1.6–2.2)

Race/ethnicity: Non-Hispanic white Deaths, n = 63 5.2 (4.0–6.6)

Race/ethnicity: Non-Hispanic black Deaths, n = 81 1.4 (1.1–1.8)

Race/ethnicity: Hispanic Deaths, n = 72 2.4 (1.9–3.0)

Race/ethnicity: Asian Deaths, n = 0

Race/ethnicity: Other Deaths, n = 3 1.6 (0.3–4.6)

Neighbourhood income: Low Deaths, n = 117 1.7 (1.4–2.0)

Neighbourhood income: Middle Deaths, n = 75 3.4 (2.7–4.3)

Neighbourhood income: High Deaths, n = 27 3.3 (2.2–4.9)

Pizzicato et al. 2018 [56] Overdose deaths

Overall Observed deaths, n = 837
Expected deaths, n = 158

5.29 (4.93–5.65)

Age 15–24 Observed deaths, n = 64
Expected deaths, n = 2

37.31 (28.17–46.45)

Age 25–34 Observed deaths, n = 257
Expected deaths, n = 39

6.54 (5.74–7.34)

Age 35–44 Observed deaths, n = 221
Expected deaths, n = 46

4.76 (4.14–5.40)

Age 45–54 Observed deaths, n = 193
Expected deaths, n = 48

3.99 (3.43–4.56)

Age 55–84 Observed deaths, n = 102
Expected deaths, n = 23

4.50 (3.63–5.38)

Sex: Female Observed deaths, n = 194
Expected deaths, n = 15

12.65 (10.87–14.43)

Sex: Male Observed deaths, n = 643
Expected deaths, n = 143

4.50 (4.15–4.84)

Race: White, non-Hispanic Observed deaths, n = 443
Expected deaths, n = 39

11.23 (10.19–12.28)

Race: Black, non-Hispanic Observed deaths, n = 256
Expected deaths, n = 79

3.25 (2.85–3.65)

Race: Hispanic Observed deaths, n = 129
Expected deaths, n = 26

5.52 (4.18–5.93)

Race: Other Observed deaths, n = 9
Expected deaths, n = 15

0.62 (0.21–1.02)

Spaulding et al. 2011 [23] Accidental poisoning (drug overdose) Observed deaths, n = 80
Expected deaths, n = 23

3.48 (2.76–4.33)
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tics and time after release are shown in Tables 4 and 
5, respectively. CMRs reported by time after release 
are shown in Table  6. The pooled SMRs across the 
included studies, grouped by time periods exam-
ined after release, are shown in Table 7. The pooled 
drug-related SMR was 6.99 (95% CI 4.13–11.83; 
I2 = 99.14%) for any time after release (5 studies), 
27.07 (95% CI 13.32–55.02; I2 = 93.99%) for the first 
two weeks (4 studies), 10.17 (95% CI 3.74–27.66; 
I2 = 83.83%) for the first 3–4  weeks (3 studies) and 
15.58 (95% CI 7.05–34.40; I2 = 97.99%) for the first 
1 year after release (3 studies) (Table 7). In all stud-
ies the SMR was significantly above 1, but in some, 
this was much higher than others. These results sug-
gest differences in each study. There was a high level 
of heterogeneity and this must be considered when 
interpreting the pooled estimates as it may reflect 
substantial inter-study differences in study design, 
setting or population. CMRs were not pooled for 
specific time periods due to a low number of studies 
reporting these findings. Forest plots are provided in 
appendix 9. A summary of variables investigated in 
included studies is provided in appendix 10.

5. Where are the knowledge gaps on this topic?
	 Our review suggests that knowledge gaps in this 
topic revolve around methodological differences in 
study design and limitations in the capacity to syn-
thesise the evidence. Only a limited number of the 
45 eligible studies were suitable for inclusion in 
the pooled analyses for SMRs – there is a need for 
increased consistency in the use of observational 
study methodology about mortality among former 
prisoners. More rigorous reporting of character-
istics of former prisoners would allow subgroup 
analyses to profile those people most at-risk after 
prison release. For example, reporting characteris-
tics of former prisoners, in terms of age, married or 
single, health etc. would give a fuller presentation of 
the results. Our review captured studies from USA, 
Australia, Canada, Denmark, Norway, Sweden, 
Taiwan and the UK and pointed to a distinct lack 
of studies undertaken in low and middle income 
(LMIC) countries. Clearly, therefore, there is a need 
for studies to be conducted of this population in 
LMIC countries in order to understand the extent of 
global drug-related mortality among people follow-
ing release from prison.

Discussion
This scoping review maps and summarises research evi-
dence from record linkage studies about drug-related 
deaths among former adult prisoners and the extent to 

which drug-related causes contribute to post-release 
prisoner mortality. The research questions in this review 
focused on the scope of the literature, methodologies 
used in observational data-linkage studies and the most 
recent findings in relation to mortality (published 
between 2011 and 2021). This scoping review found an 
increased risk of drug-related death after release from 
prison, particularly in the first two weeks after release, 
although the drug-related mortality risk remained ele-
vated for the first year among former prisoners. However, 
despite this review identifying 45 relevant publications, 
only a limited number of studies were included in the 
pooled analyses for SMRs due to differences in study 
design (for example, time periods examined after release) 
and methodologies used which has significantly limited 
evidence synthesis. In addition, we found high levels of 
heterogeneity in our pooled analyses meaning that our 
interpretation of the pooled estimates is more hesitant.

The findings of our scoping review are supported by 
previous literature mapping this topic. A recent scop-
ing review by Mital et  al. described the relationship 
between incarceration history (custody in a jail or prison 
facility) and opioid overdose in North America, includ-
ing 18 studies published between 2001 and 2019, with 
the scoping review methodology following guidance by 
Levac et al. [63, 64]. The review reported four important 
findings; (1) an increased risk of opioid overdose among 
formerly incarcerated people; (2) an increased risk of 
opioid overdose was associated with some demographic, 
substance use, and incarceration-related characteristics 
(including substance use disorders and mental health 
issues); (3) incarceration history was identified as a risk 
factor for opioid overdose among individuals who inject 
opioids and (4) opioid overdose was suggested as the 
leading cause of death in people who have been formerly 
incarcerated [63].

The results of this review in terms of an increased mor-
tality risk after prison release concurs with the findings 
previously published in systematic reviews and meta-
analyses. It is concerning that post-release mortality risk 
is high. Collectively, the reviews appear to indicate that 
post-release mortality has persisted over time. For exam-
ple, a previous systematic review pooled SMRs from 
studies which used record linkage methods to examine 
deaths in ex-prisoners between 1998 and 2011, reporting 
SMRs for drug-related death of 32.2 (95% CI 22.8–45.4) 
for < 1 year, 26.2 (95% CI 6.4–107.3) for ≥ 1 year and 27.3 
(95% CI 9.8–76.0) for any time after release [6]. A sepa-
rate systematic review of publications between 1980 and 
2011 explored the literature on studies of mortality in 
released prisoners using linkage of prisoner and mortal-
ity databases, and reported all-cause SMR, ranging from 
1.0 to 9.4 in males and from 2.6 to 41.3 in females [5]. 
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Table 5  Standardized mortality ratios (SMRs) by time after release

Study Reported description Drug-related SMR (95%CI)

Groot et al. 2016 [49] Drug intoxication death

In the year after release All ages:
Men—Observed mean annual deaths 
72. Expected mean annual deaths 6.9
Women—Observed mean annual 
deaths 14. Expected mean annual 
deaths 0.52

11.59 (6.38–16.79)

Kouyoumdjian et al. 2016 [52] Overdose

First 2 weeks after release - 56.0 (95% CI 15.3–143.4)

Weeks 2 and 4 after release - 29.0 (95% CI 3.5–104.8)

Larochelle et al. 2019 [53] Fatal opioid overdose

Release from incarceration in past 
12 months

- 30.0 (24.8–35.3)

Release from incarceration: 
0–3 months

- 43.2 (32.6–53.8)

Release from incarceration: 4–12 & 
NOT 0–3 months

- 21.0 (15.8–26.2)

Release from incarceration: 13–24 & 
NOT 0–12 months

- 16.6 (12.3–20.9)

Release from incarceration: 25–36 & 
NOT 0–24 months

- 13.2 (8.9–17.6)

Lim et al. 2012 [54] Drug-related death

Any time Deaths, n = 219 2.2 (1.9–2.5)

First two weeks after release Deaths, n = 25 8.0 (5.2–11.8)

3–4 weeks after release Deaths, n = 12 4.2 (2.1–7.3)

5–6 weeks after release Deaths, n = 10 3.7 (1.8–6.8)

7–8 weeks after release Deaths, n = 5 2.0 (0.6–4.6)

 ≥ 9 after release Deaths, n = 167 1.9 (1.6–2.2)

Pizzicato et al. 2018 [56] Overdose deaths

0–2 weeks after release Observed deaths, n = 107
Expected deaths, n = 3

36.91 (29.92–43.90)

3–4 weeks after release Observed deaths, n = 39
Expected deaths, n = 3

13.86 (9.51–18.21)

 ≥ 5 weeks after release Observed deaths, n = 691
Expected deaths, n = 153

4.53 (4.19–4.87)

Ranapurwala et al. 2018 [21] Opioid overdose death

2-weeks after release All opioids deaths Observed deaths, n = 54
Expected deaths, n = 1.3

40.5 (29.7–51.3)

1-year after release Observed deaths, n = 339
Expected deaths, n = 32

10.6 (9.5–11.7)

Complete follow-up Observed deaths, n = 1329
Expected deaths, n = 160.9

8.3 (7.8–8.7)

2 weeks after release Heroin deaths Observed deaths, n = 21
Expected deaths, n = 0.28

74.4 (42.6–106.3)

1-year after release Observed deaths, n = 119
Expected deaths, n = 6.7

17.7 (14.6–20.9)

Complete follow-up Observed deaths, n = 407
Expected deaths, n = 28.5

14.3 (12.9–15.7)

2-weeks after release Methadone deaths Observed deaths, n = 14
Expected deaths, n = 0.42

33.5 (15.9–51.0)

1-year after release Observed deaths, n = 96
Expected deaths, n = 10.1

9.5 (7.6–11.5)

Complete follow-up Observed deaths, n = 348
Expected deaths, n = 57.7

6.0 (5.4–6.7)
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Table 5  (continued)

Study Reported description Drug-related SMR (95%CI)

2-weeks after release Other opioids (commonly prescribed) Observed deaths, n = 19
Expected deaths, n = 0.53

35.9 (19.8–52.1)

1-year after release Observed deaths, n = 104
Expected deaths, n = 12.7

8.2 (6.6–9.8)

Complete follow-up Observed deaths, n = 457
Expected deaths, n = 62.5

7.3 (6.6–8.0)

2-weeks after release Other synthetic narcotics (e.g. fentanyl) Observed deaths, n = 3
Expected deaths, n = 0.24

12.4 (0–26.5)

1-year after release Observed deaths, n = 68
Expected deaths, n = 5.8

11.8 (9.0–14.6)

Complete follow-up Observed deaths, n = 314
Expected deaths, n = 26.3

11.9 (10.6–13.2)

SMR Standardized Mortality Ratio, 95%CI 95% confidence interval

Table 6  Crude mortality rates (CMRs) reported by time after release

CMR Crude Mortality Rate, 95%CI 95% confidence interval

Study Terminology Drug-related CMR (95%CI)

Degenhardt et al. 2014 [43] Accidental drug-induced deaths Males 4.2 per 1000 person-years (3.7–4.7) [n = 312; PY = 74,631]
Females 3.1 per 1000 person-years (2.4–3.9)
[n = 69; PY = 22,531]
Both 3.9 per 1000 person-years (3.5–4.3)
[n = 381; PY = 97,163]

First day Males 17.0 per 1000 person-years (2.1–61.3) [n = 2; PY = 118]
Females 33.5 per 1000 person-years (0.8–186.7)
[n = 1; PY = 30]
Both 20.3 per 1000 person-years (4.2–59.4)
[n = 3; PY = 148]

First week Males 25.8 per 1000 person-years (16.0–39.5) [n = 21; PY = 812]
Females 24.3 per 1000 person-years (7.9–56.8)
[n = 5; PY = 206]
Both 25.5 per 1000 person-years (16.7–37.4)
[n = 26; PY = 1,018]

First 2 weeks Males 21.9 per 1000 person-years (15.3–30.5) [n = 35; PY = 1,595]
Females 12.4 per 1000 person-years (4.0–28.9)
[n = 5; PY = 403]
Both 20.0 per 1000 person-years (14.3–27.3)
[n = 40; n = 1,999]

First 4 weeks Males 16.2 per 1000 person-years (12.0–21.4) [n = 50; PY = 3,080]
Females 7.7 per 1000 person-years (2.8–16.8) [n = 6; PY = 778]
Both 14.5 per 1000 person-years (11.0–18.8)
[n = 56; PY = 3,858]

First year Males 6.9 per 1000 person-years (5.9–8.0)
[n = 166; PY = 24,031]
Females 4.9 per 1000 person-years (3.3–6.9)
[31 6 342]
Both 6.5 per 1000 person-years (5.6–7.5)
[n = 197; PY = 30,373]

Forsyth et al. 2018 [45] Drug-related mortality 3.4 per 1000 person-years (2.0–5.7)
[Deaths observed 14; Expected 0.43]

Spittal et al. 2014 [58] Drug-related deaths 14.6 per 10,000 person-years (13.3–16.2)

First 2 weeks after any release 114.0 per 10,000 person-years (70.9–183.4)

Subsequent 24 weeks 27.2 per 10,000 person-years (20.6–35.7)

First six months after any release 33.9 per 10,000 person-years (26.6–43.1)

After first six months 13.2 per 10,000 person-years (11.8–14.7)
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Furthermore, similar to our findings, where the drug-
related death risk was highest in the first two weeks after 
release; a meta-analysis of mortality during the 12 weeks 
after prison release reported an increased risk of drug-
related mortality during the first 2  weeks after prison 
release compared to the subsequent 10 weeks (however, 
the mortality risk was elevated during the first 4 weeks) 
[7].

Kinner et  al., Merrall et  al. and Zlodre and Fazel, 
all reported high levels of heterogeneity, for example 
between countries [7], in study design [5, 6], and in analy-
sis and findings of publications [6]. In our scoping review, 
differences in the study design, methodologies and find-
ings of included studies limited the degree to which 
studies could be synthesised meaningfully. The included 
studies examined various time periods after release from 
prison and this limited the number of studies included 
in the pooled analyses in this review. Differences were 
also found in study design, i.e. retrospective cohort, pro-
spective cohort and nested case–control study designs, 
but differences were also found in methodologies, for 
example in the approaches used for determining the 
time at-risk during follow-up. During re-incarceration, 
re-committals would reduce the at-risk period for drug-
related mortality as the individual would be in custody 
rather than in the community. Other differences included 
various types of data used by included studies to deter-
mine mortality (for example, national and regional death 
records) and prison release (for example, national prison 
registries and single prison records). The type and geo-
graphical distribution of death records used in the study 
would likely have affected the number of missed deaths, 
for example if mortality records covered one country and 
the death occurred outside of this border. The study size 
differed in the included publications and the size of the 
prison population(s) and location(s) of prison(s) would 
affect the generalisability of the study findings. The ter-
minology used to describe or define drug-related deaths 
differed between studies, with some studies using ICD 
codes and definitions. The definition used to describe 
drug-related deaths may have an effect on the find-
ings, for example combining multiple ICD codes for 

drug-related deaths in the definition would be more 
inclusive compared to very specific definitions.

The reporting of characteristics of individuals varied 
between included studies. Gender/sex was reported in all 
studies, but age and race/ethnicity were only reported in 
one-third of papers, making it difficult to contextualise 
the findings. Approximately 9% of included studies stated 
the use of a quality assessment checklist or technique and 
in only one study was a copy of the STROBE statement 
provided as an appendix. Adequate reporting of research 
facilitates the assessment of published studies and follow-
ing recommended guidelines in the reporting of research 
allows rigour and transparency in the process. In sum-
mary, this review suggests a need for a more consistent 
methodology and rigorous reporting of observational 
studies about mortality among former prisoners.

Study strengths and limitations
Although meta-analyses are not consistent with the 
methodology of scoping reviews [10, 11], this scop-
ing review included exploratory meta-analyses. We 
conducted a scoping review (rather than a systematic 
review) because we wanted to scope and search broadly 
and at the same time deepen the level of critical analy-
sis where there was an opportunity to do so. For exam-
ple, the review included a focus on how record linkage 
research was conducted, and on differences in method-
ologies that were used among record-linkage studies in 
this research area. This broader focus stemmed largely 
from the results of previous systematic reviews/meta-
analysis that reported high levels of heterogeneity [5–7]. 
Our scoping review summarised the methodologies and 
findings narratively, and the accompanying meta-anal-
yses added to this narrative by explaining high levels of 
heterogeneity in our pooled analyses, and showing dif-
ferences across studies. This review recommends that a 
more consistent approach to methodology and reporting 
is followed in the future. This scoping review has sev-
eral strengths. This is the first scoping review of record 
linkage studies about drug-related deaths among for-
mer adult prisoners. The methods followed the first five 
stages of the framework for conducting scoping reviews 

Table 7  Pooled standardized mortality ratios (SMRs) across the included studies, grouped by time periods examined after release

Time after release Number of studies Pooled measure (95%CI) Heterogeneity I2

Standardised mortality ratios
  Any time 5 6.99 (4.13–11.83) 99.14%

  First 2 weeks 4 27.07 (13.32–55.02) 93.99%

  First 3–4 weeks 3 10.17 (3.74–27.66) 83.83%

  First year 3 15.58 (7.05–34.40) 97.99%
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by Arksey and O’Malley [10] and adhered to the guidance 
developed by the Joanna Briggs Institute (JBI) and the 
JBI Collaboration. The methods for this scoping review 
were previously published in a protocol allowing trans-
parency and forward planning [9]. Modifications from 
the original protocol have been stated in this review, and 
in a deviation from that stated in the protocol, data were 
independently extracted by one reviewer, with a propor-
tion of papers checked by using a second reviewer due to 
time constraints. Using this approach allowed a check of 
the accuracy and consistency of the recorded informa-
tion. There are some limitations to this review, the search 
strategy was limited to publications available in English 
due to resources for translation and the review did not 
include a search of the grey literature which may limit the 
interpretation of the findings.

Future research and policy
This scoping review focused on former prisoners. How-
ever reviews on other prisoner groups, such as prisoners 
on remand or probation, would be of benefit. Prisoners 
have higher rates of mental and physical health problems 
compared to the general population, and substance use 
disorders are common in people who are committed to 
prison. Research on mental and physical health condi-
tions, substance use disorders, and physical and mental ill 
health comorbidity in people released from prison could 
help profile risk after release. As part of this scoping 
review process, authors identified one randomised con-
trolled trial in Australia and one randomized controlled 
pilot trial after prison release in England, but these pub-
lications were excluded at the full screening stage [65, 
66]. The NALoxone InVEstigation (N-ALIVE) pilot trial 
tested feasibility measures for randomized provision of 
naloxone-on-release to eligible prisoners and demon-
strated the feasibility of recruiting prisons and consent-
ing of prisoners [65]. A randomised controlled trial of a 
service brokerage intervention for adult former prisoners 
involved an intervention group receiving a personalised 
booklet with their health status and appropriate commu-
nity health services, and telephone contact for each week 
in the first month after release to assess any health needs 
and health service utilisation (control arm received usual 
care) [66]. A separate review of trials in former prison-
ers after release would provide evidence to help guide the 
development of future research in this area.

This review was undertaken in response to concerns 
from public health, criminal justice, voluntary and com-
munity groups and wider society about prisoner health 
and well-being in Northern Ireland after release from 
prison. Our findings suggest the need for formalised 
joined-up working and interagency collaboration regard-
ing the way in which people released from prison are 

supported, and an ongoing review and consideration of 
interventions and service responses designed to reduce 
drug-related deaths among this group, including novel 
service responses such as overdose centres, transition 
clinics and drug consumption rooms [67, 68]. It is clear 
from the available evidence that the transition from 
prison to community is an at-risk period and there is 
need for sustained joined-up service responses and sup-
port that help people released from prison to negotiate 
this transition.

Conclusions
This scoping review found an increased risk of drug-
related death after release from prison, particularly in the 
first two weeks after release, although the drug-related 
mortality risk remained elevated for the first year among 
former prisoners. Our results are of concern as we show 
that post-release mortality risk is still high despite similar 
findings having been reported in the literature more than 
a decade ago. This scoping review has detailed exam-
ples of differences in study design and methodology in 
included studies which has significantly limited evidence 
synthesis. This review suggests a need for a more consist-
ent methodology and rigorous reporting of observational 
studies about mortality among former prisoners.
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