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A B S T R A C T

The prevalence of schizophrenia among high risk opioid users was investigated as part of a wider investigation
into opioid-related deaths. We found that over 6% of our sample of 312 decedents of opioid overdose had
received a schizophrenia related diagnosis over a 36 month period prior to their death. This represents a near
8× increase on previously estimated period prevalence of schizophrenia in the general population. Though not
conclusive, our findings raise questions about the extent to which opioid drugs are used by people with schi-
zophrenia, and about how to best address high risk opioid use in people with schizophrenia.

1. Introduction

The relationship between schizophrenia and the problematic use of
psychotropic substances, including opioid addiction and dependence
has been well documented (Batel, 2000). To investigate the period
prevalence of schizophrenia amongst opioid users at high risk of
overdose, we conducted an autopsy study using linked and anonymised
routine data.

2. Methods

We identified decedents of opioid overdose who died in Wales, a
country in the UK with a population of approximately 3 million, be-
tween 1/1/2012 and 31/12/2015 by searching Office for National
Statistics (ONS) mortality records. ONS mortality data is coded using
the tenth revision of the International Statistical Classification of
Diseases and Related Health Problems (ICD-10) medical coding system
(World Health Organisation, 2018). We used codes diagnostic codes
F11–F19 (mental and behavioural disorders due to psychoactive sub-
stance use), X40-69 (unintentional and intentional poisoning by and
exposure to narcotics and psychodysleptics, X85 (assault by drugs,
medicaments and biological substances) and Y10-19 (poisoning by and
exposure to narcotics and psychodysleptics) and object codes T40.0-
T40.4 to identify opioid overdose deaths.

ONS mortality records were linked with NHS Wales Informatics
Service (NWIS) hospital and General Practice (GP) datasets. The
matching algorithm used to link data brought in to the databank was

devised at NWIS, and applies deterministic and probabilistic routines in
a logical sequence. This approach to linkage of routine NWIS data in the
Secure Anonymised Information Linkage (SAIL) databank allows for
consistently accurate matching, demonstrating high specificity
(> 99%) and sensitivity (> 95%) (Lyons et al., 2009).

Demographic, identifiable data were then separated from clinical
data and records were each assigned a unique and encrypted
Anonymised Linkage Field (ALF) number. Non-identifiable demo-
graphic data were then recombined with clinical data by ALF number;
meaningless outside of the gateway allowing for privacy protection.
Once the linked data were anonymised, they were analysed in the SAIL
gateway (Jones et al., 2014; Lyons et al., 2009).

We searched for schizophrenia related codes in GP and hospital
records of decedents of opioid overdose within our sample dataset. We
used a coding framework previously applied by John and colleagues
(John et al., 2018). Hospital data were coded using the ICD-10 system
(diagnostic codes F20-F29), whilst the Read Clinical Terms Version 2
(CTV2) coding framework (NHS Digital, 2018) is used to record GP
episodes including events related to patient care, as well as adminis-
trative tasks, in Welsh NHS primary care services. We limited our
search to capture data related to diagnostic codes which were attached
to decedent's hospital and GP records during a period of 36 months
prior to death. To help contextualise our findings, we also searched for
diagnoses of depressive disorders using a coding framework devised by
John and colleagues (John et al., 2016). We chose a 36 month ob-
servation period prior to overdose death as during this time decedents
could be considered as being at high risk of opioid overdose.

https://doi.org/10.1016/j.psychres.2019.04.026
Received 26 February 2019; Received in revised form 25 April 2019; Accepted 25 April 2019

⁎ Corresponding author.
E-mail address: m.b.jones@swansea.ac.uk (M. Jones).

Psychiatry Research 276 (2019) 112–114

Available online 26 April 2019
0165-1781/ © 2019 Elsevier B.V. All rights reserved.

T

http://www.sciencedirect.com/science/journal/01651781
https://www.elsevier.com/locate/psychres
https://doi.org/10.1016/j.psychres.2019.04.026
https://doi.org/10.1016/j.psychres.2019.04.026
mailto:m.b.jones@swansea.ac.uk
https://doi.org/10.1016/j.psychres.2019.04.026
http://crossmark.crossref.org/dialog/?doi=10.1016/j.psychres.2019.04.026&domain=pdf


3. Results

We found that a limited library of diagnostic codes related to schi-
zophrenia had been attached to decedent's hospital and GP records in
the 3 years prior to death. A total of seven ICD-10 ‘F’ codes describing
schizophrenia, schizotypal and delusional disorders were found, and six
Read CTV2 codes describing schizophrenia and schizophrenia spectrum
disorder related diagnoses, including schizoaffective disorder; paranoid
psychosis; and delusional disorder.

We found that one or more of the schizophrenia related ICD-10 and/
or Read CTV2 diagnostic codes had been attached to the hospital and/
or GP records of 19 distinct decedents representing over 6% of our
sample of decedents (n=312) in the 36 months prior to death.
Stratified by year, we found that deaths increased over the course of the
observation period (Fig. 1). The decedents did not differ significantly
from the wider sample in terms of gender ratio (73.68% male vs.
73.08% in the wider sample) and mean age at death (39.94 [13.59] vs.
40.72 [11.92]).

Most decedents had received a primary diagnosis at hospital ad-
mission or had both GP and hospital contact (n=8, 5.12%), whilst a
minority were recorded as having GP contact only (n=3, 0.96%).
These results are summarised in Table 1.

Over the 36 months, 73.68% of the decedents who received a
schizophrenia related diagnosis were diagnosed as having schizo-
phrenia, paranoid or unspecified (n=14,). Half (n=7) of these
overlapped with the next largest group, those who received a diagnosis
of schizotypal disorder 57.89% (n=11). The remaining diagnosis re-
ceived were 15.79% (n=3) schizoaffective disorder; 15.79% (n=3)
unspecified paranoid state; 10.53% (n=2) unspecified psychotic dis-
order; and 5.26% (n=1) folie à deux.

In terms of intent, we found that 89.47% (n=17) of decedents were
found to have died of accidental overdose, whilst the remaining deaths
(n=2, 10.53%) were of undetermined intent.

To help contextualise our findings, we searched for diagnoses of
depressive disorder attached to GP and hospital records amongst our
sample. We found that 8.97% (n=28) of our sample received a diag-
nosis of depressive disorder in the 3 years prior to their death.

4. Discussion

In 2008 McGrath and colleagues (McGrath et al., 2008) carried out a
comprehensive systematic review of observational studies of the epi-
demiology of schizophrenia. They identified 34 studies concerned with
the period prevalence of schizophrenia in the general population. By
abstracting data from these studies, the authors found an estimated
mean annual period prevalence of schizophrenia in the general popu-
lation of 5.7 per 1000 people. Compared to McGrath et al.’s findings,
our data suggests that the prevalence of schizophrenia spectrum dis-
order in high risk opioid users might be over 8 times the prevalence in
the general population. However, in utilising John et al.’s coding fra-
mework, we included cases of schizotypal disorder, schizoaffective
disorder and unspecified paranoid and psychotic states. As such it could
be argued that we are not making a direct comparison with schizo-
phrenia as defined in McGrath et al.’s study.

We found significant overlap between those who received a diag-
nosis of schizophrenia and those who received a diagnosis of schizo-
typal disorder. These data support the findings of Hjorthøj et al. (2018),
who found evidence for an association with opioid drug use and con-
version of schizotypal disorder to schizophrenia.

The prevalence of depression amongst the total sample did not differ
significantly from the European average prevalence of depressive dis-
order as estimated by the authors of the ODIN study who found an
average overall prevalence of 8.56% (Ayuso-Mateos et al., 2001).

Although these data are inconclusive, they do raise questions re-
lated to high risk opioid use and schizophrenia. As most deaths were
found to be accidental, the first is to what extent do people with schi-
zophrenia spectrum disorders self-medicate with opioid drugs and place
themselves at risk of overdose. There are certainly qualitative data to
support the notion that illicit drugs including heroin are used by people
with schizophrenia to self-medicate (Asher and Gask, 2010). Our data
contradicts some (of the relatively scarce) quantitative data in this area
suggesting that high-risk opioid use is either not associated, or is ne-
gatively associated with psychotic illness (Farrell et al., 2002; Sørensen
et al., 2005). Another is whether enough being done to address high
risk opioid use in patients with schizophrenia. Certainly, the deleterious
effect of comorbid substance misuse disorder on health outcomes re-
lated to schizophrenia have been recognised for some time
(Winklbaur et al., 2006), and yet specialist treatment pathways for
opioid misuse in schizophrenic patients appear to have received little
research attention or investment. Our sample included only high-risk
opioid users who unfortunately died due to overdose, and so it is likely
that high risk opioid use in this group, who are already known to suffer
high levels of premature death, is more common than our sample
suggests.

The authors welcome further research to address these questions
and further investigate the relationship between schizophrenia and
high-risk opioid use.
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Fig. 1. Deaths per year.

Table 1
GP and Hospital data.

GP and hospital record codes n=312
n %

GP Episode only 3 0.96
Hospital Admission only 8 2.56
Both GP and Hospital 8 2.56
Total 19 6.09
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