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IMPORTANCE Episodes of substance-induced psychosis are associated with increased risk of
developing a schizophrenia spectrum disorder. However, there are limited data on the
transition risk for substance use without psychosis.

OBJECTIVES To quantify the risk of transition to schizophrenia spectrum disorder following an
incident emergency department (ED) visit for (1) substance-induced psychosis and (2)
substance use without psychosis and to explore factors associated with transition.

DESIGN, SETTINGS, AND PARTICIPANTS A population-based retrospective cohort study
(January 2008 to March 2022) of all individuals, aged 14 to 65 years, in Ontario, Canada, with
no history of a psychotic disorder. Individuals with incident ED visits for substance use with
and without psychosis were compared with members of the general population.

MAIN OUTCOMES AND MEASURES Transition to schizophrenia spectrum disorder using a
chart-validated algorithm. Associations between ED visits for substance use and subsequent
transition were estimated using cause-specific hazard models.

RESULTS The study included 9 844 497 individuals, aged 14 to 65 years (mean [SD] age, 40.2
[14.7] years; 50.2% female) without a history of psychosis. There were 407 737 individuals
with an incident ED visit for substance use, of which 13 784 (3.4%) ED visits were for
substance-induced psychosis. Individuals with substance-induced psychosis were at a
163-fold (age- and sex-adjusted hazard ratio [aHR], 163.2; 95% Cl, 156.1-170.5) increased risk
of transitioning, relative to the general population (3-year risk, 18.5% vs 0.1%). Individuals
with an ED visit for substance use without psychosis had a lower relative risk of transitioning
(@HR, 9.8; 95% Cl, 9.5-10.2; 3-year risk, 1.4%), but incurred more than 3 times the absolute
number of transitions (9969 vs 3029). Cannabis use had the highest transition risk among
visits with psychosis (aHR, 241.6; 95% Cl, 225.5-258.9) and the third-highest risk among visits
without psychosis (@aHR, 14.3; 95% Cl, 13.5-15.2). Younger age and male sex were associated
with a higher risk of transition, and the risk of male sex was greater in younger compared with
older individuals, particularly for cannabis use.

CONCLUSIONS AND RELEVANCE The findings of this cohort study suggest that ED visits for
substance use were associated with an increased risk of developing a schizophrenia spectrum
disorder. Although substance-induced psychoses had a greater relative transition risk,
substance use without psychosis was far more prevalent and resulted in a greater absolute
number of transitions. Several factors were associated with higher transition risk, with
implications for counseling and early intervention.
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ubstance-induced psychoses are brief episodes of delu-

sions or hallucinations triggered by intoxication or with-

drawal, and they are a common cause of first-episode
psychosis.! Studies have found that between 25% and 50% of
people with first-episode substance-induced psychosis sub-
sequently transition to a chronic psychotic disorder.? Less is
known about the risk of transition for people with substance
use presentations without psychosis (eg, for acute intoxica-
tion), despite them being far more common.?* In addition,
detailed risk factors for transitioning for individuals with
substance use, either with or without psychosis, are lacking.
Substance use-related emergency department (ED) visits are
increasing in high-income countries.>” There is also concern
that cannabis legalization may increase cannabis-related ED
visits.®® Consequently, clinicians need information on the
prognosis of substance-related ED visits, with implications for
counseling and referral.

Our aim was to estimate the risk of transitioning to
schizophrenia spectrum disorder following an ED visit for
substance use in an individual without a history of psycho-
sis. We had 2 objectives. First, we wanted to estimate the
relative risk of transition and absolute number of transitions
following incident ED visits for substance-induced psychosis
and substance use without psychosis. Second, we wanted to
compare differences in transition by substance type, age,
and sex.

Methods

Study Design, Population, and Data Sources

We conducted a cohort study of all Ontario, Canada, resi-
dents, aged 14 to 65 years, between January 2008 and March
2022, who were eligible for the province’s health coverage,
which provides universal access to all hospital and medically
necessary physician-based services. Data on all ED visits, hos-
pitalizations, and outpatient physician visits and sociodemo-
graphic characteristics were obtained using 6 individual-
level linked databases. Individual-level data on race and
ethnicity are not available within the ICES (formerly known
as the Institute for Clinical Evaluative Sciences) databases and
were not used in this study. We excluded individuals who had
1ormore hospitalizations, ED visits, or outpatient visits for psy-
chosis (substance induced, affective, or nonaffective) in the
preceding 2 years. We identified all individuals with sub-
stance use ED visits with and without psychosis and exam-
ined substance subtypes (cannabis, cocaine, amphetamines,
polysubstance use, alcohol, and other) (see eMethods 1 in
Supplement 1 for details). This project was authorized under
section 45 of Ontario’s Personal Health Information Protec-
tion Act, which authorizes ICES to collect personal health in-
formation without consent for health system management,
evaluation, monitoring, or planning.

Outcome

Transition to schizophrenia spectrum disorder was defined,
using a medical record-validated algorithm, as a diagnosis of
schizophrenia or schizoaffective disorder (International Sta-
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Key Points

Question What is the risk of developing schizophrenia spectrum
disorder following an emergency department (ED) visit caused by
substance use with and without psychosis?

Findings In this cohort study of 9.8 million people, individuals
with an ED visit for substance-induced psychosis or substance use
without psychosis were at increased risk of developing
schizophrenia spectrum disorder within 3 years relative to the
general population.

Meaning These findings suggest that people who present to the
ED for substance use, with or without psychosis, are at increased
risk of developing schizophrenia spectrum disorder.

tistical Classification of Diseases and Related Health Problems,
Tenth Revision [ICD-10] code F20x or F25x and DSM-IV code
295x) from a general or psychiatric hospital bed, or from 2 or
more outpatient visits or ED visits, occurring within 12 months
of each other (eMethods 2 in Supplement 1).°

Statistical Analysis

We evaluated the risk of transition to a diagnosis of schizo-
phrenia spectrum disorder for individuals with an ED visit for
substance use and for the general population. Members of
the general population were assigned an index date matching
the index date distribution of the substance-induced psycho-
sis group (eMethods 3 in Supplement 1). We calculated cumu-
lative incidence functions and cause-specific Cox propor-
tional hazards for the transition to schizophrenia spectrum
disorder, relative to the general population of Ontario, both
overall and by substance type, accounting for the competing
risk of all-cause mortality. We ran 2 models: (1) adjusted for
age and sex only and (2) further adjusted for clinically rel-
evant prespecified variables: neighborhood income quintiles,
rural residence, prior acute mental health care (for mood,
anxiety, self-harm, or other), prior outpatient mental health
care (family medicine or psychiatry), and type of substance at
incident visit. We estimated cause-specific Cox models to
identify factors associated with transition, including age-sex
interactions (see eMethods 3 in Supplement 1 for model
details).

. |
Results

Our 14-year cohort included 9 844 497 people (mean [SD]
age, 40.2[14.7] years; 50.2% female) without a history of psy-
chosis, of whom 407 737 (4.1%) had an incident ED visit for sub-
stance use (eTable 1in Supplement 1lists patient characteris-
tics). Of the 407373 individuals with incident ED visits for
substance use, 13 784 (3.4%) had a substance-induced psycho-
sis ED visit. There was wide variation in risk of transition based
on substance type and presence of substance-induced psy-
chosis (Figure 1).

Within 3 years, 18.5% of people with an ED visit for sub-
stance-induced psychosis (range, 8.9% for alcohol to 26.0% for
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Figure 1. Risk of Transition to Schizophrenia Spectrum Disorder Based on Substance Type and Presence of Substance-Induced Psychosis
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Cumulative incidence function curves comparing transition to schizophrenia spectrum disorder following first-presentation emergency department visits for
substance-induced psychosis (A) and substance use without psychosis (B) compared with the general population over 3 years.

cannabis) and 1.4% of people with substance use without psy-
chosis (range, 0.9% for alcohol to 3.7% for amphetamines) tran-
sitioned. Relative to the general population, the risk of tran-
sition was 163.2-fold greater (age- and sex-adjusted hazard ratio
[age-sex HR], 163.2; 95% CI, 156.1-170.5) and 9.8-fold greater
(age-sex HR, 9.8; 95% CI, 9.8-10.2) for individuals with ED vis-
its for substance use with and without psychosis, respec-
tively. After adjustment for further variables, ED visits for sub-
stance-induced psychosis (further-adjusted hazard ratio
[further-adjusted HR], 62.0; 95% CI, 58.8-65.4) and sub-
stance use without psychosis (further-adjusted HR, 4.8; 95%
CI, 4.6-5.0) had an attenuated but still elevated risk of transi-
tion. Cannabis was the highest-risk substance-induced psy-
chosis (age-sex HR, 241.6; 95% CI, 225.5-258.9). For sub-
stance use without psychosis, amphetamines (age-sex HR,
28.4;95% CI, 26.1-30.9), polysubstance use (age-sex HR, 18.7;
95% CI, 17.8-19.6), and cannabis (age-sex HR, 14.3; 95% CI, 13.5-
15.2) were the highest-risk presentations. Substance use vis-
its without psychosis were far more common than visits with
psychosis, and they incurred more than 3 times the absolute
number of transitions (9969 vs 3029) (Table).

Figure 2 shows the risk of transition within 3 years
based on age, sex, and substance use. For all substance use
ED visits, younger age and male sex were associated with a
higher risk of transition. There were significant age-sex
interactions in which the transition risk of male sex relative
to female sex was greater in younger individuals, particu-
larly for cannabis use. For example, the risk of transition
within 3 years for cannabis-induced psychosis in males rela-
tive to females was significantly greater (for the interaction,

jamapsychiatry.com

P = .03) for people aged 14 to 18 years (41.3% vs 16.8%;
further-adjusted HR, 2.3; 95% CI, 1.5-3.7) compared with
people aged 45 to 65 years (17.2% vs 17.0%; further-adjusted
HR, 0.9; 95% CI, 0.5-1.6). eTable 2 in Supplement 1 provides
complete adjusted risk factors from multivariable models
and age-sex interaction P values.

|
Discussion

In this population-based study of 9.8 million people, we found
that among individuals with an ED visit for substance use,
18.5% with substance-induced psychosis and 1.4% with sub-
stance use without psychosis transitioned to schizophrenia
spectrum disorder within 3 years, rates 163.2 and 9.8 times
higher, respectively, than the general population (0.1%). Con-
sistent with prior research, substance-induced psychoses, par-
ticularly for cannabis use, were at a high risk of transition."21°
Adding to the literature, we found that substance use with-
out psychosis presentations were also at elevated risk of tran-
sition; and given their higher prevalence, they were associ-
ated with 3 times the absolute number of transitions.
Consequently, primary prevention efforts aimed at reducing
substance use and substance use disorders could substan-
tially reduce the population-level burden of chronic
psychoses. 12

Our findings also highlight the need for targeted second-
ary prevention providing early intervention and reducing sub-
stance use in the highest-risk groups, which may delay or pre-
vent transition to schizophrenia spectrum disorders.>'> Our

JAMA Psychiatry November 2023 Volume 80, Number 11

© 2023 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by Sir Charles Gairdner Hospital user on 02/06/2024

nn


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapsychiatry.2023.3582?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2023.3582
http://www.jamapsychiatry.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2023.3582

|o0yo2d|e pue ‘ou/saA au1ed0d ‘ou/saA 3sn adueISqns JBY10 ‘ou/saA asn aujwelsydwe ‘ou/saA asn adueisqnsAjod

‘ou/saA siqeuued) asn 9dueIsqns a1ed alelpawiwi s1eak z 3sed ‘(ou/seA AneiydAsd pue ou/saA suipaw Ajiwiey)

"aduelsgns 4o adAy pue siA a3 Jo Buiwi ay3 uo paseq uonendod |essusld 3sn 8211195 sy [euaiul Juaedino sieak z ised ‘Aijeins “sjauinb swooul pooyoqugieu ‘xas ‘e 1oy paisnipy
a3 U1 9q os|e p|nod sisoydAsd JnoyIm 9sn 3dUBISGNS YHM S[ENPIAIPU| “PR1RIs AjLLIopuel JISIA g3 | Pey (joyodje
1o} 3SIA 03 uonejuasald-1sii4 e pue siqeuued 10} JsiA @3 uonejuasaid-isiiy e pey ‘Apnis a3 Suuinp ‘8s) sisoydAsd

INOYHM BSN SDURISANS 104 JISIA () JuLiledap AoUaSIaLWwS UoNeIuSSaId-1S11 | UBL3 S10W LIM S|ENPIAIPU]

-dn-moj|04 JO SIEA € 18 SONeI plezey pue sajel uollsuel]

"3|qe|ieAe poriad dn-moj|0) LINLUIXBLL 1SAO SUOIHSURI] ¢
1d0 e
"0l3eJ pJezey "YH :uonelAsIqqy

"S92UBISANS 3|11B|OA pUE ‘SUSS0UIdN||BY ‘SDAIFRPIS 'S

*(ou/saA uonIpuod Y3jeay [eus JaY3o pue ‘ou/sak
wiey-4|9s ‘ou/saA uoissaldap ‘ou/saA A1a1xue) asn yijeay |ejusiu 9.1ed dieipaul s1eak z 1sed pue ‘(ou/saA

jamapsychiatry.com

Transition to Schizophrenia Spectrum Disorder Following ED Visits Due to Substance Use With and Without Psychosis

Research Brief Report

[ERICIEIEN R (se-re)ee Ov-ve)Le (Le-re)se (8'9-9°9) 19 (C'9-59)6'S (9's-6) TS (0'5-91) 8% p>(1D %56) ¥H paisnipe-Iay3ing
5(D

[eouaiagey] T (7'9-8'9) 19 (€vT-€2T) €€ (T'yT-¥'2T) TET (6'0€-1'90) ¥'8¢ (9°6T-8°£T) £'8T (TST-S°€T) €71 (z'01-5'6) 8'6 %56) YH paisnipe-xas pue -aby
,sJeak-uostad

000 00T 42d uonisuesy

§9C 0°8¢T 09¢ 0'€Le ¥'5¢8 '68¢ L'yS€E '90¢C pazip.epueis-xas pue -aby
,sJeak-uostad

09¢ T'1¢l 8'GE¢ L'T6C 9988 09¢Y coey Leee 000 00T 42d uonisuesy apni)y

(L¥1) 6'6€ (€€1) 0°SE (6'01) 'S¢ (Trzn) 19¢ (8'6)6'1€ (0zr) Tyve (0'0T) T'8¢ (8'z1) Tve A*(@s) uesw ‘uoiyisueny je aby
(zo) Lov st (€°1) Tsee (9°2) 600T (572) 89¢€T (9'7) 01£ (5°€) T69C (5°70) Ts9t1 (6'T) €€vL (%) oN ‘A g uruonisuel].
(T'0) ¥T0 1T (6°0) €8¢ (6T)TEL (8'T) ¥86 (£¢)sLs (9°'0) 10T (6'T) £LTT (7'T) 58§86 (%) "ON ‘A € ur uonisuel].
(0°0) 168€ (¥°0) L¥6 (8°0) LT€ (8°0) Szv (£°1) 89T (T'1) 5€6 (0°'1) 9%9 (9°0) €85¢ (%) "ON ‘A T ur uonisuel].
(z0) 8vzot (6'T) ¥98% (7€) 00vT (7€) 0161 (¥'s) 8€8 (8'%) 0£9¢ (T°€) Tv0T (5'2) 6966 q(%) "ON ‘uonisuel]
GC8TLL6 08 ¥S¢C [YA433 eV S 04661 I7€9L 706 99 1007 "ON “|s!d Je uoljeindod

JsisoydAsd Jnoyym asn aduelsqns

[9dudtaey] T

[9oua12494] T

(8'6T-G°€T) €91

(T€6-€'99) 0'8L

(€°0-5°€1) 99T

(0°€ETT-¥'84) T'¥6

(8'92-0'81) 0°C¢

(6'ST-T'6T) €£'TC

(0°S¥T-€°00T) 9°02T  (£'8¥T-0°9TT) € TET

(L'TS-1°5%) 8'8% (9'16-£'84) 6'78 (7'59-8'85) 0'9

(7'88T-€'99T) 94T  (6'857-5'ST0) 9'T¥T (SOLT-T'9ST) T'E9T

p>(12 %56) ¥H paisnipe-1aypng

(12

%S56) ¥H paisnipe-xas pue .wm<
,s1eak-uostad

000 00T 4ad uonisuey

§9C 97561 0°T09¢C §08¢¢e eIy L'€66Y £7€989 6°LGEY pazip.lepueis-xas pue -aby
,sleak-uostad
09¢ 676l £'8C0¢ 9'884¢ 9°'/86¥ 6°C565 9°C116 06455 000 00T 42d uonisuesy apni)y
(L'¥1) 6'6€ (TeD) v'LE (0'6) 0°CE (6'6) ¥'0€ (Te)Tee (s'01) ¥'0€ (6'8) £'9¢ (7'01) L'6C A*(as) uesw ‘uoiyisuedy je aby
(zo) Lov ST (0'01) 8€T (LTT) veT (£:sT) T€T (9°51) €8¢ (T'20) 6ETT (€£'87) S00T (5°00) 1€8C (%) "ON ‘A G ur uonisuel].
(T0)¥10TT (6'8) €T1 (T'TT) 1T (L€T) STT (T°%1) 95¢ (8'6T) 910T (0'97) 56 (5°8T) 85T (%) "ON ‘A € ur uonisuel].
(0°0) 168€ (£'5)8L (T'2) sz (9'6) 18 (T8) 611 (5°€T) §69 (T'00) ¥1£ (0°€T) T6LT (%) "ON ‘A T uruonisuel].
(z0) 8vzot (8'TT) €91 (€°€T) oY1 (#'91) 8€1 (5'91) 66¢ (6'¢0) LTTt (6'67) 7901 (0'c0) 620€ q(%) "ON ‘uonisuel]
Se8T1LL 6LET €501 178 1181 13489 JAS313 v8L¢T "ON “|sld 1e uoljendod
sisoydAsd pasnpui-adueisqns

uoneindod jessusn 104od1y aule’0) 12430 saujwelaydwy aaueysqnsAjod siqeuue) sadueysqns 1y

s1S0U2Asd INOYHM 10 YHM 3SM) 22URISANS 104 HSIA Jusipiedaq Aouagiawwg uoieiussald-1sii4 e Suimo||o4 1aplosiq wni3ads eluaiydoziyds 03 uoiisuel] Jo sty "ajqeL

JAMA Psychiatry November 2023 Volume 80, Number 11

172

© 2023 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by Sir Charles Gairdner Hospital user on 02/06/2024


http://www.jamapsychiatry.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2023.3582

Transition to Schizophrenia Spectrum Disorder Following ED Visits Due to Substance Use With and Without Psychosis

Brief Report Research

Figure 2. Risk of Transition to Schizophrenia Spectrum Disorder Within 3 Years Based on Age, Sex, and

Substance Use
) Individuals
Male, 14-18y transitioning, %
Male, 19-24y 40
< Male, 25-44y
3 30
© Male, 45-65y 11.57 17.17
g Female, 14-18 y 18.18 16.84 20
< Female, 19-24y 20.99 23.53
10
Female, 25-44y 16.45 20.00
Female, 45-65y 10.94 16.?8 Visual representation of crude

I percentage of individuals

¢, Y
N”%/ '0%‘54‘% 'Om}(‘ s %, "g,{\ ‘5%/) o% 2% %, transitioning to a diagnosis of
0%0 4<>¢<c G % ”o%ﬁ%& ’50% “e\//.) "0% ’Ji% schizophrenia spectrum disorder
By 2,4, 4, %, %, %, within 3 years of different types of
o, %, %%, %, %, S (4 y )
°’o,,& % 17 eo,,e first-presentation emergency
‘5@ %, department visits for substance use
and the general population.

approach to visually displaying the risk of transition (Figure2)  the observed association between substance use and risk of
may help guide conversations between health care practition-  schizophrenia is likely bidirectional.*
ers and patients and facilitate clinical decisions. The elevated
risk associated with cannabis, particularly foryoungmen, has

implications for public messaging and policy interventions in
regions pursuing cannabis legalization.®

Limitations

Our analysis has limitations. First, we did not have detailed data
on substance-related outpatient visits or patterns of sub-
stance use, which may provide additional prognostic infor-
mation. Further research examining the risk of transition fol-
lowing different types of encounters for substance use is
indicated. Second, our study design cannot infer causality, and

Conclusions

The findings of this cohort study suggest that individuals with
ED visits for substance use are at elevated risk of developing a
schizophrenia spectrum disorder. The ED visits for substance
use without psychosis were lower risk but more common and
contributed to a higher absolute burden. Several prognostic fac-
tors, including cannabis use, younger age, and male sex, were
associated with greater risk of transition, with clinical and
policy implications.
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