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A B S T R A C T

Background: Self-reported non-fatal overdose (NFOD) is a predictor of future overdose and is often used to target
overdose prevention for people released from prison. However, the level of agreement between self-reported and
medically-verified NFOD history remains unknown. This study aimed to determine the agreement between, and
predictive value of, self-reported and medically-verified history of NFOD in people recently released from prison.
Methods: Pre-release baseline survey data from 1307 adults in prison surveyed from 2008 to 2010 in
Queensland, Australia were linked to ambulance, emergency department, and hospital records. We compared
the agreement of self-reported NFOD history in the baseline survey and medically-verified NFOD ascertained
through linked medical data. Unadjusted and adjusted regression models were used to determine the association
between self-reported and medically verified NFOD history and medically-verified NFOD after release from
prison.
Results: 224 (19 %) participants self-reported NFOD history only, 75 (5 %) had medically-verified NFOD history
only, and 56 (4 %) both self-reported and had medically-verified NFOD history. Compared to those with no
NFOD history, those who self-reported and had a medical history of NFOD (adjusted hazard ratio (AHR) 6.1, 95
%CI 3.1–11.9), those with a medical history only (AHR 3.4, 95 %CI 1.7–7.0), and those who self-reported only
(AHR 1.8, 95 %CI 1.0–3.5) were at increased risk of medically-verified NFOD after release from prison.
Conclusions: Relying on self-report of NFOD is likely to miss people at increased risk of future NFOD, many of
whom could be identified through medical records. Wherever possible, data related to NFOD should be trian-
gulated from multiple sources.

1. Introduction

There is a disproportionate incidence of drug overdose after release
from prison (Binswanger et al., 2007; Darke and Ross, 1996; Hobbs
et al., 2006; Pollini et al., 2006). Drug-related deaths in people released
from prison contribute substantially to the total number of drug-related
deaths (Coffey et al., 2003; Massachusetts Department of Public Health,
2017; Nosrati et al., 2019). Given the high risk of overdose following
release from custody, some prisons have implemented overdose

prevention and harm minimisation programs, including the provision of
take-home naloxone (an opioid antagonist which reverses the effect of
opioid overdose) (Strang et al., 2013) and targeted post-release support
(Provincial Health Services Authority, 2019). Such programs often
target those who report a history of non-fatal overdose (NFOD), a
strong risk factor for subsequent fatal (Caudarella et al., 2016; Stoové
et al., 2009) and non-fatal overdose (Coffin et al., 2007; Darke et al.,
2014; Kinner et al., 2012; Winter et al., 2015). Therefore, assessing
whether self-reported NFOD history is an accurate predictor of future
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overdose is important to ensure that prevention measures are effec-
tively targeted to those at increased risk.

However, there are very few, if any, objective definitions of NFOD.
Most studies have ascertained overdose through self-report (Colledge
et al., 2019; Martins et al., 2015). Self-reported drug use, illegal be-
haviour, and risk-taking behaviour have been found to be reasonably
reliable in people who use drugs (Darke, 1998). However, self-report is,
by definition, subjective, and can be influenced by recall and social
desirability bias (Kerr et al., 2007). Further, the definition and ascer-
tainment of NFOD by studies using self-report have varied considerably
(Colledge et al., 2019). Some studies have limited their definition of
overdose to those involving opioids (Brugal et al., 2002; Stoové et al.,
2009; Yin et al., 2007), while others have left NFOD undefined and
open to participant interpretation (Best et al., 2000; Kerr et al., 2007;
Lake et al., 2015; Milloy et al., 2008; Neale and Robertson, 2005; Powis
et al., 1999; Winter et al., 2015). Limiting studies to people who report
illicit opioid use or limiting the definition of overdose to events invol-
ving symptoms common in opioid overdose implicitly limits the as-
certainment of NFOD to opioid overdoses (Coffin et al., 2007; Fischer
et al., 2004; Hakansson, 2008; Jenkins et al., 2011; Maloney et al.,
2009; Pollini et al., 2006; Rafful et al., 2018).

An alternative, and arguably more objective, method of identifying
overdose is through administrative data. However, medical service data
can substantially under-ascertain NFOD events; only about half of
NFODs are attended by an ambulance, and fewer still involve hospital
contact (Fischer et al., 2004; McGregor et al., 1998; Milloy et al., 2010;
Ochoa et al., 2005; Pollini et al., 2006; Wakeman et al., 2009). People
experiencing NFOD may not require emergency care, particularly in
settings with adequate coverage of take-home naloxone (Banjo et al.,
2014; Bennett et al., 2011; Enteen et al., 2010; Seal et al., 2003; Tobin
et al., 2009). They may also avoid health service contact for fear of
police involvement (Bennett et al., 2011; Davidson et al., 2002;
McGregor et al., 1998; Seal et al., 2003; Tracy et al., 2005). Therefore,
measuring NFOD solely through administrative data will under-
ascertain NFOD events.

Further, while most studies using emergency department (ED) and
hospital records define NFOD using the International Classification of
Disease (ICD) codes for drug poisoning (Australian Institute of Health
and Welfare, 2016; Centers for Disease Control and Prevention, 2013,
2017; Lloyd et al., 2017), chart reviews have shown that many cases of
NFOD are not coded as drug poisoning (Reardon et al., 2016; Slavova
et al., 2015, 2014). In one US study, International Classification of
Disease 9th Edition, Clinical Modification (ICD-9-CM) codes for opioid
poisoning identified opioid overdoses with 25 % sensitivity compared
to chart review (Rowe et al., 2017).

Response to naloxone in ambulance or other medical care has also
been used as a proxy measure for overdose (Dietze et al., 2000;
Gunasekaran et al., 2018; Ray et al., 2018). However, the use of na-
loxone may be low (Darke and Ross, 1996; Darke et al., 2007; McGregor
et al., 1998; Yin et al., 2007), the decision to administer naloxone can
be subjective (Sumner et al., 2016), and, by definition, response to
naloxone limits NFOD to events involving opioids. Overdoses caused by
other drugs, including benzodiazepines, barbiturates, alcohol, and co-
caine, occur (Degenhardt et al., 2003; Kaye and Darke, 2004; Kinner
and Degenhardt, 2008; Mesquita et al., 2001) and are associated with a
range of health problems (Darke et al., 2008; Kaye and Darke, 2004).
The low frequency of non-opioid overdoses recorded in research could
be, in part, a reflection of the limited capacity for overdose definitions
to capture non-opioid overdose (Rafful et al., 2018).

To our knowledge, no study has directly compared the agreement
between self-reported and medically-verified NFOD history. Therefore,
applying commonly used definitions of self-report and medically-ver-
ified NFOD, this study aimed to: 1) determine the level of agreement
between self-reported history of NFOD and medically-verified history of
NFOD in people recently released from prison; and 2) examine the
extent to which self-reported history of NFOD and/or a medically-

verified history of NFOD predict the occurrence of future medically-
verified NFOD in this population.

2. Methods

Participants were 1325 adults (≥18 years) recruited to the
Passports study, a randomised controlled trial of a low-intensity case-
management intervention designed to increase primary care and mental
healthcare engagement after release from prison (Kinner et al., 2013).
Adults within six weeks of expected release from prison were recruited
from seven prisons in Queensland, Australia. This cohort was found to
be representative of all releases in Queensland during the recruitment
period, on assessed demographic and criminal justice variables (Kinner
et al., 2013). Participants completed a baseline survey between August
2008 and July 2010 including demographic information, physical and
mental health, substance use before and during incarceration, and other
health-related risk behaviours. Participants were contacted to complete
follow-up interviews addressing similar topics approximately one,
three, and six months after release from prison. Survey data were
probabilistically linked, retrospectively and prospectively, to state-wide
ambulance (1 January 2007 – 1 January 2014), ED (1 June 2002 – 31
July 2012), and hospital admission records (1 July 1999 – 31 July
2012), and prospectively to national medication dispensing (Pharma-
ceutical Benefits Scheme (PBS)) (1 August 2008 - 31 May 2013), and
National Death Index (1 August 2008 – 31 May 2013) records. Com-
parable data linkage processes have been shown to produce false-po-
sitive and false-negative rates less than 0.1 % (Boyd et al., 2012;
Lawrence et al., 2008; Preen et al., 2004). The linkage included all
known aliases, considered the gold standard for linkage involving vul-
nerable populations (Larney and Burns, 2011; Tibble et al., 2018).
State-wide correctional records and prison medical records (1 July
2006 - 31 December 2013) were deterministically linked using a unique
prisoner identification number. All participants provided written, in-
formed consent.

2.1. Measures

During the baseline survey participants were asked: “Have you ever
overdosed or become unconscious as a result of taking drugs?”. This
definition was intentionally left broad, to accommodate poly-drug use,
consistent with previous research (Fischer et al., 2004; Kerr et al., 2007;
Moore et al., 2013; Winter et al., 2015). Participants who answered
‘yes’ were recorded as reporting NFOD history. Those who answered
‘no’, or where an answer was missing, were recorded as having no self-
reported NFOD history.

We created a medically-verified NFOD indicator using ambulance,
ED and hospital admission data. Ambulance events were considered
NFOD events if the participant was administered naloxone or the case
description indicated drug use and overdose. ED events were con-
sidered NFOD events if they had a principal diagnosis related to drug
poisoning (ICD 10th Edition, Australian Modification (ICD-10-AM):T36-
T50) or the clinical case notes indicated drug use and overdose.
Hospital admissions were classified as NFOD events if any diagnosis or
external cause of injury was coded as a drug poisoning (ICD-10-
AM:T36-T50, X40-X44, Y10-Y14, X60-X64, X85). This definition was
similar to that used in previous studies focused on overdose from any
drug (Slavova et al., 2014). We included data from multiple medical
services to increase the capture of NFOD events (MacDougall et al.,
2019; Massachusetts Department of Public Health, 2017). To minimise
over-counting, NFOD events occurring within the same calendar day
were counted as a single event. Given the focus in the literature on
opioid overdose, we created a secondary definition, used in sensitivity
analyses, that was limited to opioid-related overdoses. This definition
required clinical notes to mention opioid consumption, the person to
have responded to naloxone administration, or a recorded diagnosis of
opioid poisoning (ICD-10-AM:T40.0-T40.4). The self-report measure of
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NFOD was not altered in sensitivity analyses. An indicator of one or
more previous medically-verified NFOD was created using events be-
fore the date of baseline survey. The median duration of retrospective
data for each data source is provided in Supplementary Table S1.

We created four mutually-exclusive NFOD history categories, based
upon the baseline self-report and retrospectively linked health records.
The categories were: (1) no self-reported or medically-verified NFOD
history (“no history”); (2) self-reported NFOD history without medi-
cally-verified NFOD history (“self-reported only”); (3) no self-reported
NFOD history but one or more medically-verified NFOD events before
baseline (“medically-verified only”); and (4) self-reported NFOD history
and one or more medically-verified NFOD events before baseline ("self-
reported and medically-verified”). Neither the absence of a medically-
verified NFOD nor a failure to self-report NFOD was understood to
indicate the unequivocal absence of previous NFOD.

Medically-verified NFOD during follow-up was recorded using the
same method. Follow-up began on the day of release from the index
incarceration (i.e., the incarceration during which they were recruited)
and was censored at 31 July 2012 to ensure complete coverage of all
data sources.

2.2. Data analysis

We calculated descriptive statistics for all measures and used
Pearson’s chi-squared test to compare baseline characteristics across the
NFOD categories. To estimate the agreement between self-report and
medically-verified NFOD, we calculated prevalence- and bias-adjusted
kappa statistics (Chen et al., 2009) and average positive and negative
agreement (Cicchetti and Feinstein, 1990; Looney and Hagan, 2007).
Kappa statistics of 0.21-0.40, 0.41-0.60, 0.61-0.80, and 0.81–1.00 are
considered to represent “Fair”, “Moderate”, “Substantial” and “Almost
perfect” agreement respectively (Landis and Koch, 1977).

We calculated crude incidence rates and 95 % confidence intervals
(95 %CIs) for medically-verified NFOD after release, overall and for
each NFOD category. We fitted a Kaplan-Meier plot with follow-up
censored at the first of: first NFOD after index release, death, or end of
follow-up, to estimate the conditional probability of survival to study-
end without a medically-verified NFOD. To assess the time-dependent
nature of NFOD after release from prison, we estimated the piecewise
incidence of NFOD after index incarceration stratified by baseline
NFOD category. We estimated the risk of medically-verified NFOD after
release from index incarceration by fitting univariate and multivariate
Andersen-Gill models with robust error variance, to account for corre-
lation between recurrent events (Andersen and Gill, 1982). We adjusted
the multivariate model for selected demographic, health, social, and
criminal justice factors that have previously been associated with NFOD
(Kerr et al., 2007; Kinner et al., 2012). The included covariates are
listed with their operational definitions in Supplementary Table 2.
Missing covariates were imputed using multiple imputation (see sup-
plementary material). To compare hazard rates between baseline NFOD
categories in the adjusted model, we conducted post-hoc pairwise
comparisons using Šidák’s method to adjust for multiple comparisons
(Šidák, 1967). Sensitivity analyses are described in the supplementary
material. All analyses were conducted using Stata v14.2 (StataCorp,
2015).

2.3. Ethics

This study was approved by the University of Queensland’s
Behaviour and Social Sciences Ethical Review Committee (Project
#2007000607), Queensland Corrective Services Research Committee,
Queensland Department of Health Human Research Ethics Committee
(HREC/11/QHC/40), and Australian Institute of Health and Welfare
Ethics Committee (EC2012/4/58).

3. Results

We excluded 18 participants whose health records were not linked
(n= 10) or who were not released from prison during follow-up
(n= 8). Of the 1307 participants (98.7 %) included in analyses, 1030
(79 %) were male, 973 (74 %) were aged less than 25 years at baseline,
728 (56 %) reported previous injecting drug use, and 690 (53 %) had a
previous mental illness and/or substance use diagnosis.

3.1. History of non-fatal overdose

Three-hundred (23 %) participants reported a history of NFOD at
baseline and 127 (10 %) had at least one medically-verified NFOD re-
corded prior to their index release from prison. Eight participants (0.6
%) were missing a response to the self-report of NFOD baseline question
and were recoded as no self-reported NFOD history. Table 1 presents
the relationship between self-reported and medically-verified NFOD. Of
the 127 participants with medically-verified NFOD history, 56 (44 %)
reported NFOD history at baseline, while 71 (56 %) did not report
NFOD history. Of the 1180 participants with no medically-verified
NFOD history, 244 (21 %) reported NFOD history, and 936 (79 %) did
not report NFOD history.

The prevalence- and bias-adjusted agreement between self-reported
and medically-verified NFOD was estimated at 0.52 (95 % confidence
interval [CI] 0.47-0.56), indicating moderate agreement between self-
reported and medically-verified NFOD. The average positive agreement
was estimated at 0.26 (95 %CI 0.21-0.32), indicating fair agreement
between self-report and medical records when attributing a history of
NFOD. The average negative agreement was estimated at 0.86 (95 %CI
0.84-0.87), indicating almost perfect agreement in attributing a lack of
NFOD history using self-report and medical records. Of the participants
with medically-verified NFOD history, 42 % (32/75) of those with one
medically-verified NFOD, 44 % (11/25) of those with two medically-
verified NFOD, and 67 % (10/15) of those with three or more medi-
cally-verified NFOD reported NFOD history. Twenty-six (20 %) had
NFOD history recorded through ambulance data, 61 (48 %) through ED
data, and 99 (78 %) through hospital data. Table 2 displays the baseline
characteristics of the cohort according to NFOD category.

Thirty-five deaths occurred during follow-up. Eighteen (2 %) par-
ticipants with no NFOD history (crude mortality rate (CMR) 6.6, 95 %CI
4.2–10.5 per 1000 person-years); 8 (3 %) participants with self-reported
NFOD history only (CMR 11.3, 95 %CI 5.6–22.6); 5 (7 %) participants
with medically-verified NFOD history only (CMR 24.5, 95 %CI
10.2–58.8); and< 5 participants with both self-reported and medically-
verified NFOD history (CMR 25.0, 95 %CI 9.4–66.6) died during follow-
up. There were 11 overdose deaths during follow-up.

3.2. NFOD after release from prison

A total of 108 (8 %) participants experienced 181 NFOD events
during 3804 person-years of follow-up (median 2.9 years, interquartile
range (IQR) 2.5–3.4 years of follow-up). Of the 181 medically-verified
NFOD events during follow-up, 59 (33 %) involved ambulance atten-
dance, 123 (68 %) involved ED attendance, and 71 (39 %) involved
hospital admission. Table 3 presents the proportion of participants with

Table 1
Proportions of participants assigned to each baseline non-fatal overdose cate-
gory.

Self-report Medically-verified Total

No Yes

No 936 (72 %) 71 (5 %) 1007 (77 %)
Yes 244 (19 %) 56 (4 %) 300 (23 %)
Total 1180 (90 %) 127 (10 %) 1307 (100 %)
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Table 2
Baseline characteristics of participants by NFOD category.

Total (N) NFOD history (n, %) p-value

Self-report and medically-verified Medically-verified only Self-report only No history

Demographic
Age at release
< 25 years 334 4 (1 %) 14 (4 %) 62 (19 %) 254 (76 %) 0.006
≥25 973 52 (5 %) 57 (6 %) 182 (19 %) 682 (70 %)
Sex
Female 277 27 (10 %) 24 (9 %) 41 (15 %) 185 (67 %) <0.001
Male 1030 29 (3 %) 47 (5 %) 203 (20 %) 751 (73 %)
Indigeneity
Not Indigenous 976 46 (5 %) 57 (6 %) 188 (19 %) 685 (70 %) 0.198
Indigenous 331 10 (3 %) 14 (4 %) 56 (17 %) 251 (76 %)
Education
≥10 years 744 28 (4 %) 38 (5 %) 124 (17 %) 554 (75 %) 0.069
< 10 years 563 28 (5 %) 33 (6 %) 120 (21 %) 382 (68 %)
Employment statusa

Employed 662 12 (2 %) 35 (5 %) 100 (15 %) 515 (78 %) <0.001
Unemployed 644 44 (7 %) 36 (6 %) 144 (22 %) 420 (65 %)
Accommodationa

Stable housing 1084 45 (4 %) 56 (5 %) 194 (18 %) 789 (73 %) 0.230
Unstable housing 220 11 (5 %) 15 (7 %) 49 (22 %) 145 (66 %)
Perceived social support
Mod-high 1058 43 (4 %) 60 (6 %) 178 (17 %) 777 (73 %) 0.003
Low 249 13 (5 %) 11 (4 %) 66 (27 %) 159 (64 %)
Removed from family as a child
No 1045 39 (4 %) 56 (5 %) 177 (17 %) 773 (74 %) 0.001
Yes 262 17 (7 %) 15 (6 %) 67 (26 %) 163 (62 %)
Criminal justice
Duration of incarcerationb

> 365 days 268 10 (4 %) 8 (3 %) 64 (24 %) 186 (69 %) 0.099
91-365 days 670 27 (4 %) 38 (6 %) 120 (18 %) 485 (72 %)
≤90 days 369 19 (5 %) 25 (7 %) 60 (16 %) 265 (72 %)
Previous incarceration
None 438 9 (2 %) 21 (5 %) 44 (10 %) 364 (83 %) <0.001
At least once 861 47 (6 %) 50 (6 %) 197 (23 %) 567 (66 %)
Juvenile Detention
None 946 38 (4 %) 56 (6 %) 153 (16 %) 699 (74 %) 0.001
At least once 361 18 (5 %) 15 (4 %) 91 (25 %) 237 (66 %)
Paroleb

No 1097 49 (5 %) 52 (5 %) 207 (19 %) 789 (72 %) 0.054
Yes 202 7 (4 %) 19 (9 %) 34 (17 %) 142 (70 %)
Physical health
SF36 PCS
≥45c 174 11 (6 %) 11 (6 %) 26 (15 %) 126 (72 %) 0.254
< 45 1114 43 (4 %) 59 (5 %) 216 (19 %) 796 (72 %)
Hepatitis C
Unexposed 1114 43 (4 %) 59 (5 %) 216 (19 %) 796 (72 %) <0.001
Exposed 174 11 (6 %) 11 (6 %) 26 (15 %) 126 (72 %)
Unknown 1114 43 (4 %) 59 (5 %) 216 (19 %) 796 (72 %)
Mental health
Suicide attemptd

None 1030 31 (3 %) 44 (4 %) 160 (16 %) 795 (77 %) <0.001
At least once 277 25 (9 %) 27 (10 %) 84 (30 %) 141 (51 %)
Mental disorder status
No diagnosis 617 3 (1 %) 2 (0.3 %) 84 (14 %) 528 (86 %)
Mental illness 99 2 (2 %) 9 (9 %) 10 (10 %) 78 (79 %) <0.001
Substance use 314 13 (4 %) 20 (6 %) 79 (25 %) 202 (64 %)
Dual diagnosis 277 38 (14 %) 40 (14 %) 71 (26 %) 128 (46 %)
Psychological distress
Low-High 1180 47 (4 %) 63 (5 %) 213 (18 %) 857 (73 %) 0.052
Very High 122 9 (7 %) 8 (7 %) 30 (25 %) 75 (62 %)
Substance use
IDUd

No 576 5 (1 %) 24 (4 %) 38 (7 %) 509 (88 %) <0.001
Yes 728 51 (7 %) 47 (7 %) 206 (28 %) 424 (58 %)
Drug use in prisond

No 885 30 (3 %) 45 (5 %) 111 (13 %) 699 (79 %) <0.001
Yes 421 26 (6 %) 26 (6 %) 133 (32 %) 236 (56 %)
Tobacco dependence
None-moderate 1021 34 (3 %) 51 (5 %) 168 (17 %) 768 (75 %) <0.001
High 283 22 (8 %) 19 (7 %) 76 (27 %) 166 (59 %)
Risky alcohol use
Low-moderate 807 31 (4 %) 39 (5 %) 139 (17 %) 598 (74 %) 0.105
High 471 25 (5 %) 28 (6 %) 99 (21 %) 319 (68 %)

(continued on next page)
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1 or more medically-verified NFOD during follow-up, according to
baseline characteristics. The crude incidence rates per 1000 person
years for each of the NFOD categories were: self-reported and medi-
cally-verified 325.1 (95 %CI 247.7–426.6), medically-verified only
132.2 (95 %CI 90.7–192.8), self-reported only 63.4 (95 %CI
47.4–85.0), and no history 20.9 (95 %CI 16.1–27.1). In the adjusted
model, the adjusted hazard ratio (AHR) of each NFOD category com-
pared to those without medically-verified or self-reported NFOD history
were: self-reported and medically-verified 6.1 (95 %CI 3.1–11.9),
medically-verified only 3.4 (95 %CI 1.7–7.0), and self-reported only 1.8
(95 %CI 1.0–3.5). In a pairwise comparison, there was no difference in
hazard rates for participants with self-reported and medically-verified
NFOD history and medically-verified NFOD history only (p= 0.479).
The full multivariate model is shown in Table 3.

Fig. 1 displays the survival function for medically-verified NFOD in
community after release from custody, according to baseline NFOD
category. For participants with self-reported and medically-verified
NFOD history and medically-verified NFOD history only, the rate of
NFOD was highest in the first 28 days after release (Supplementary
Figure S2).

3.3. Sensitivity analyses

Sensitivity analyses were consistent with our primary analyses.
When restricting our analysis to the opioid definition of medically-
verified NFOD, 948 (73 %) participants had no self-reported or medi-
cally-verified NFOD history, 227 (21 %) had self-reported but not
medically-verified NFOD history, 11 (1 %) had medically-verified but
not self-reported NFOD history, and 23 (2 %) had both self-reported
and medically-verified NFOD history. There were 63 medically-verified
opioid NFOD during follow-up experienced by 42 participants. The
number of people with self-reported and medically-verified NFOD, at
baseline and during follow-up, according to baseline NFOD category is
shown in Supplementary Table S3. Adjusted hazard ratios for each
sensitivity model are shown in Supplementary Table S4. The adjusted
hazard of subsequent NFOD for people with medically-verified and no
self-reported NFOD history compared to people without any NFOD
history was higher when using the opioid definition of NFOD than in
the primary analysis (opioid definition AHR=5.4, 95 %CI 1.2–24.5 vs.
primary analysis AHR=3.4, 95 %CI 1.7–7.0). Similarly, the adjusted
hazard rate of subsequent NFOD for participants with self-reported
NFOD history only compared to people without any NFOD history was
higher when using the opioid definition of NFOD than in the primary
analysis (opioid definition: AHR=4.1, 95 %CI 1.7–9.8 vs primary
analysis AHR=1.8, 95 %CI 1.0–3.5).

Results comparing report of NFOD in follow-up surveys and pro-
spectively linked health data are reported in Supplementary Tables S5
& S6. Of the 1052 participants who completed at least one follow-up
survey, 49 (5 %) reported at least one NFOD during follow-up and 26 (2
%) had at least one medically verified NFOD. The proportion of people
who had self-reported NFOD history only, medically-verified NFOD

history only, and both self-reported and medically-verified NFOD his-
tory was lower than when using retrospective data and self-report of
lifetime NFOD. Of the 26 people with medically-verified NFOD during
follow-up, 7 (27 %) self-reported NFOD, while 19 (73 %) did not report
NFOD. Of the 1026 participants with no medically-verified NFOD, 42 (4
%) reported NFOD, and 984 (96 %) did not report NFOD.

4. Discussion

To our knowledge this is the first study to compare the agreement
and predictive capability of self-reported and medically-verified NFOD.
In a large cohort of adults recently released from prison, we observed a
high rate of NFOD and found that NFOD history was a strong predictor
of subsequent NFOD. The crude NFOD rate was 15-fold higher in those
who self-reported and had a medically-verified history of NFOD, 6-fold
higher in those with a medical history of NFOD who did not report
NFOD history, and 3-fold higher in those who self-reported NFOD but
did not have a medically-verified history of NFOD, compared to those
with no self-reported or medically-verified history of NFOD.

Among those with medically-verified NFOD history, the risk of
subsequent NOFD was higher for those who also self-report NFOD
history than those who did not, although this difference was not sta-
tistically significant. These findings provide some evidence that in-
dividuals who both self-report NFOD history and have a medically-
verified history of NFOD may be at particularly high risk, although
replication with larger sample will be required to confirm this. Previous
research using this cohort found that self-reported history of NFOD is
associated with increased risk of all-cause mortality (Forsyth et al.,
2018).

Over half of those with a medically-verified history of NFOD did not
report NFOD during the baseline survey. Possible reasons for not re-
porting NFOD include stigma attached to drug use and overdose, poor
recall, and different understandings of overdose. Previous studies
asking people who use illicit drugs to describe the symptoms of an
overdose have found that the majority of people associate NFOD with
symptoms related to opioid overdose (i.e., collapse, turning blue,
stopping breathing) (Powis et al., 1999). Therefore, people who ex-
perience NFOD without opioid use, or with markedly different symp-
toms, may not have considered it an overdose.

Individuals with a medically-verified history of NFOD who did not
report NFOD were nevertheless at high risk of NFOD during follow-up:
25 % of participants with medically-verified NFOD who did not self-
report NOFD history experienced at least one medically-verified NFOD
during follow-up. In an adjusted model, participants with a medically-
verified NFOD history who did not self-report NFOD history were three
times more likely than those with no self-reported or medically-verified
NFOD history to experience an NFOD during follow-up. Routine access
to medical records in prisons and other inpatient settings would im-
prove identification of people at risk, who could be targeted for pre-
vention and transitional treatment and support. In settings where
health services in prison are the responsibility of a ministry of justice,

Table 2 (continued)

Total (N) NFOD history (n, %) p-value

Self-report and medically-verified Medically-verified only Self-report only No history

Randomisation
Control 653 32 (5 %) 27 (4 %) 113 (17 %) 481 (74 %) 0.064
Intervention 654 24 (4 %) 44 (7 %) 131 (20 %) 455 (70 %)

NFOD: non-fatal overdose, IDU: injection drug use, SF36 PCS: Short form 36 physical component summary score.
Due to rounding, percentages may not sum to 100.

a Prior to index incarceration.
b Index incarceration.
c Categorised at one standard deviation below the sample mean.
d Lifetime prevalence.
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Table 3
Post-baseline medically-verified NFOD events according to baseline NFOD category and demographic variables.

Post-baseline medically-verified NFOD Unadjusted Model Adjusted modela

None (%) 1 or more (%) Total HR (95 %CI) p-value AHR (95 %CI) p-value

Baseline NFOD category No history 900 (96 %) 36 (4 %) 936 Ref. Ref. Ref.
Self-report only 214 (88 %) 30 (12 %) 244 3.04 (1.7–5.4) < 0.001 1.8 (1.0–3.5) 0.054
Medically-verified only 53 (75 %) 18 (25 %) 71 6.3 (2.9–13.6) < 0.001 3.4 (1.7–7.0) 0.001
Self-report and medically-verified 32 (57 %) 24 (43 %) 56 15.6 (8.6–28.2) < 0.001 6.1 (3.1–11.9) <0.001

Demographics
Age at release < 25 years 313 (94 %) 21 (6 %) 334 Ref. Ref.

≥25 886 (91 %) 87 (9 %) 973 2.0 (1.2–3.4) 0.008 1.0 (0.6–1.7) 0.996
Sex Female 247 (89 %) 30 (11 %) 277 Ref. Ref.

Male 952 (92 %) 78 (8 %) 1030 0.7 (0.4–1.1) 0.134 1.7 (1.0–2.8) 0.045
Indigeneity Not Indigenous 888 (91 %) 88 (9 %) 976 Ref. Ref.

Indigenous 311 (94 %) 20 (6 %) 331 1.1 (0.6–2.1) 0.654 1.2 (0.7–2.1) 0.471
Education ≥10 years 684 (92 %) 60 (8 %) 744 Ref. Ref.

< 10 years 515 (92 %) 48 (9 %) 563 1.1 (0.7–1.8) 0.572 0.8 (0.5–1.3) 0.378
Employment statusb Employed 618 (93 %) 44 (7 %) 662 Ref. Ref.

Unemployed 580 (90 %) 64 (10 %) 644 2.0 (1.2–3.2) 0.004 1.6 (0.7–1.7) 0.818
Accommodationb Stable housing 1003 (93 %) 81 (7 %) 1084 Ref. Ref.

Unstable housing 193 (88 %) 27 (12 %) 220 1.9 (1.1–3.2) 0.019 1.0 (0.6–1.6) 0.940
Perceived social support Mod-high 977 (92 %) 81 (8 %) 1058 Ref. Ref.

Low 222 (89 %) 27 (11 %) 249 2.3 (1.3–3.8) 0.002 1.9 (1.2–3.0) 0.010
Removed from family as a child No 963 (92 %) 82 (8 %) 1045 Ref. Ref.

Yes 236 (90 %) 26 (10 %) 262 1.9 (1.1–3.2) 0.026 1.2 (0.8–1.9) 0.40
Criminal justice
Duration of incarcerationc > 365 days 251 (94 %) 17 (6 %) 268 Ref. Ref.

91-365 days 623 (93 %) 47 (7 %) 670 1.3 (0.6–2.6) 0.489 1.1 (0.6–2.0) 0.755
≤90 days 325 (88 %) 44 (12 %) 369 2.3 (1.1–4.7) 0.024 1.7 (0.9–3.0) 0.102

Number of incarcerationsd Per unit increase 1.1 (1.0–1.1) < 0.001 1.0 (1.0–1.1) 0.099
None 423 (97 %) 15 (3 %) 438 – –
One or more 768 (89 %) 93 (11 %) 861 – –

Juvenile Detention None 870 (92 %) 76 (8 %) 946 Ref. Ref.
At least once 329 (91 %) 32 (9 %) 361 1.6 (1.0–2.7) 0.066 1.3 (0.8–2.2) 0.251

Parolec No 1003 (91 %) 94 (9 %) 1097 Ref. Ref.
Yes 188 (93 %) 14 (7 %) 202 0.7 (0.4–1.3) 0.239 0.8 (0.5–1.4) 0.375

In prisond – – – 0.1 (0.01-0.3) < 0.001 0.05 (0.01-0.18) <0.001
Physical health
SF36 PCS Per unit increase 0.98 (0.96–1.00) 0.046 0.98 (0.96–1.00) 0.040

≥45 1025 (92 %) 89 (8 %) 1114 –
< 45 156 (90 %) 18 (10.3 %) 174 –

Hepatitis C Unexposed 433 (94 %) 29 (6.3 %) 462 Ref. Ref.
Exposed 165 (84 %) 31 (15.8 %) 196 2.2 (1.2–3.9) 0.007 0.9 (0.5–1.6) 0.735
Unknown 601 (93 %) 48 (7.4 %) 649 1.4 (0.8–2.5) 0.202 1.1 (0.6–1.8) 0.840

Mental health
Suicide attempte None 953 (93 %) 77 (7 %) 1030 Ref. Ref.

At least once 246 (89 %) 31 (11 %) 277 2.0 (1.2–3.4) 0.008 0.8 (0.5–1.3) 0.434
Mental disorder status No diagnosis 600 (97 %) 17 (2.8 %) 617 Ref. Ref.

Mental illness 95 (96 %) 4 (4 %) 99 1.4 (0.5–4.6) 0.553 0.9 (0.3–3.1) 0.894
Substance use 281 (89 %) 33 (11 %) 314 4.0 (2.1–7.6) < 0.001 2.0 (1.0–4.3) 0.062
Dual diagnosis 223 (81 %) 54 (19 %) 277 11.3 (6.0–21.3) < 0.001 4.0 (1.7–9.3) 0.001

Psychological distress Low-High 1087 (92 %) 93 (8 %) 1180 Ref. Ref.
Very High 107 (88 %) 15 (12 %) 122 2.3 (1.2–4.5) 0.011 1.6 (0.9–2.8) 0.080

Post-release medications
Dispensed opioidsd After first supply – – – 1.6 (1.0–2.6) 0.041 0.6 (0.4–1.1) 0.091
Dispensed benzodiazepinesd After first supply – – – 3.9 (2.5–6.1) < 0.001 1.9 (1.1–3.1) 0.017
Substance use
IDUe No 558 (97 %) 18 (3 %) 576 Ref. Ref.

Yes 638 (88 %) 90 (12 %) 728 4.7 (2.5–8.9) < 0.001 2.3 (1.1–4.8) 0.023
Drug use in prisone No 818 (92 %) 67 (8 %) 885 Ref. Ref.

Yes 380 (90 %) 41 (10 %) 421 1.4 (0.9–2.2) 0.177 0.7 (0.4–1.1) 0.102
Tobacco dependence None-moderate 948 (93 %) 73 (7 %) 1021 Ref. Ref.

High 249 (88 %) 34 (12 %) 283 2.0 (1.2–3.2) 0.008 1.1 (0.7–1.7) 0.683
Risky alcohol use Low-moderate 739 (92 %) 68 (8 %) 807 Ref. Ref.

High 435 (92 %) 36 (8 %) 471 0.9 (0.5–1.4) 0.532 0.5 (0.3-0.8) 0.009
Randomisation Control 598 (92 %) 55 (8 %) 653 Ref. Ref.

Intervention 601 (92 %) 53 (8 %) 654 0.9 (0.5–1.4) 0.501 0.8 (0.6–1.2) 0.357

NFOD: Non-fatal overdose, SF36 PCS: Short form 36 physical component summary score, IDU: Injection drug use, HR: hazards ratio, AHR: adjusted hazards ratio, 95
%CI: 95 % confidence interval.
Due to rounding, percentages may not sum to 100.

a Adjusted model used multiple imputation.
b Prior to index incarceration.
c Index incarceration.
d Time varying covariate.
e Lifetime prevalence.
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routine application of algorithms for identifying individuals with a
history of overdose would eliminate the need for correctional staff to
access detailed medical information. In accordance with WHO re-
commendations (2013), having prison health services managed and
delivered by a ministry of health, rather than a ministry of justice,
would further reduce this risk, and could potentially remove barriers to
sharing health records between prison and community health settings.

Self-report identified approximately double the number of partici-
pants as having NFOD history compared to using medical records. Of
the 371 people who were identified through either medical records or
self-report to have a history of NFOD, 244 (66 %) did not have a
medically-verified NFOD history. Therefore, solely using medical re-
cords to ascertain previous NFOD would exclude a large proportion of
those with NFOD history.

It is possible that some self-report of NFOD resulted in medical care
that was not captured in our study. NFOD could have occurred before
our retrospective data began, in a different state, or without paramedics
or medical services recording the person’s identity. It is also likely that
many people overdosed without utilising health services. Previous
studies have found that up to 50 % of NFOD may not result in medical
care (Fischer et al., 2004; McGregor et al., 1998; Milloy et al., 2010;
Ochoa et al., 2005; Pollini et al., 2006; Wakeman et al., 2009). This may
be due to a lack of willingness to access health services, due to the
stigmatisation of drug use or fear of police involvement, or receiving
care without the involvement of formal health services. Trials of take-
home naloxone have suggested that the utilisation of medical services
for overdose may be lower where take-home naloxone is administered
(Banjo et al., 2014; Bennett et al., 2011; Enteen et al., 2010). As such,
public health messages and training programs for take-home naloxone
should include a recommendation to access medical care following a
NFOD, even if naloxone is successfully administered (Piper et al.,
2008). This would provide an opportunity for NFOD prevention and
harm minimisation programs (Banta-Green et al., 2019), improving
health outcomes and the ascertainment of NFOD history using medical
records.

No single medical service captured all NFOD events. During follow-
up (where we had data for the same length of time in all datasets), ED
data captured the highest proportion of medically-verified NFOD events
(68 %). However, of the three medical services included, pre-release
medically verified ambulance attendance for NFOD (in people both
with and without self-reported history of NFOD) proved to be the
strongest predictor of post-release NFOD resulting in medical care.
Further research should examine the high rates of NFOD in those who

utilise ambulance services following NFOD and develop strategies to
engage them with overdose prevention and intervention.

4.1. Strengths and limitations

A unique strength of this study is the use of three administrative
data sources to ascertain medically-verified NFOD events. Combining
these administrative data with rich baseline interview data allowed us
to create detailed models and adjust for many relevant covariates.

Our study had five main limitations. First, although representative
of people being released from prisons in Queensland, the sample is
unlikely to be representative of all those at risk of NFOD in the com-
munity. People in prison may have different motivations to report or
not report NFOD, such as fears of further sanctions or surveillance,
compared with people in the community. Therefore, the distribution of
the four NFOD categories in our study may differ from that in the
general population. Second, we did not have full medical histories for
all participants. NFOD resulting in medical care could have occurred
before our records commenced, resulting in under-ascertainment of
medically-verified NFOD events. Third, we did not have access to tox-
icology reports and therefore we were not able to determine the pre-
valence of various drug classes in NFOD. Fourth, NFOD which were not
reported and did not result in medical care would not have been cap-
tured. Finally, we did not capture medical service use occurring outside
of Queensland. However, research on interstate hospital use in
Australia estimates that the proportion of participants who obtain care
outside of Queensland is 3 %, although it may be greater for margin-
alised and transient sub-populations (Spilsbury et al., 2015). Most
limitations of our study would have resulted in under-ascertainment of
NFOD events, and thus our estimates of effect are likely conservative.

5. Conclusions

Relying on self-report of NFOD may miss people at high risk of fu-
ture NFOD who could be identified through medical records. However,
medical records may also miss people who are susceptible to future
NFOD who have not yet come into contact with health services for
NFOD. Using data from any single medical service will under-ascertain
NFOD resulting in medical care. Wherever possible, data related to
NFOD should be triangulated from multiple sources.

Fig. 1. Kaplan-Meier curve of medically-verified non-fatal overdose events following release from prison by baseline non-fatal overdose category.
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