Epidemiology and Psychiatric
Sciences

cambridge.org/eps

Original Article

Cite this article: Mohebbian M, Schiitz CG,
Kassam R, Kazanjian A, Puyat JH (2026)
Incidence, prevalence and determinants of
substance-induced mental disorders in British
Columbia, 2022-2023: a population-based
study. Epidemiology and Psychiatric Sciences
35, e45, 1-12. https://doi.org/10.1017/
S$2045796026100869

Received: 26 November 2025 UTC
Revised: 28 March 2026 UTC
Accepted: 5 July 2026 UTC

Keywords:

Canada; epidemiology; mental health;
psychiatric services; psychoactive substance
use disorder; substance-induced mental
disorder

Corresponding author: Mana Mohebbian;
Email: manal994@student.ubc.ca

© The Author(s), 2026. Published by
Cambridge University Press. This is an

Open Access article, distributed under

the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike
licence (http://creativecommons.org/licenses/
by-nc-sa/4.0), which permits non-commercial
re-use, distribution, and reproduction in any
medium, provided the same Creative
Commons licence is used to distribute the
re-used or adapted article and the original
article is properly cited. The written
permission of Cambridge University Press or
the rights holder(s) must be obtained prior to
any commercial use.

CAMBRIDGE

7 UNIVERSITY PRESS

Incidence, prevalence and determinants of
substance-induced mental disorders in British
Columbia, 2022-2023: a population-based
study

Mana Mohebbian®? (&, Christian G. Schiitz3, Rosemin Kassam?,
Arminée Kazanjian! and Joseph H. Puyat!:?

school of Population and Public Health, The University of British Columbia Faculty of Medicine, Vancouver,
Canada; ZCenter for Advancing Health Outcomes, Providence Health Care, Vancouver, Canada and 3Depar‘cment
of Psychiatry, The University of British Columbia Faculty of Medicine, Vancouver, Canada

Abstract

Aims. Substance-induced mental disorders (SIMD) are an under-recognized consequence
of psychoactive substance use, despite major implications for treatment needs, health ser-
vice demand and outcomes. In the context of British Columbias (BC’s) ongoing toxic drug
emergency, we aimed to (1) estimate the incidence and prevalence of SIMD in the provincial
population and (2) describe socio-demographic, geographic, clinical and substance-specific
patterns over a two-year period.

Methods. We conducted a retrospective, population-based study using linked administrative
health data from Population Data BC for residents aged >12 years between 1 January 2022 and
31 December 2023. SIMD cases were identified using a novel algorithm combining diagnostic
codes with temporal linkage between substance-related events (poisoning, withdrawal or sub-
stance use disorder) and subsequent psychiatric diagnoses. Incident cases had no record of the
same mental disorder in the previous two years; prevalent cases met SIMD criteria at any point
in the study period. We calculated monthly, annual and cumulative incidence and prevalence
rates per 10,000 population, stratified by sex, age group, health authority, urban/rural resi-
dence, neighbourhood income, psychiatric diagnosis, substance class, concurrent substance
use disorder, involuntary treatment and mortality.

Results. We identified 37,474 incident and 83,307 prevalent SIMD cases over two years, cor-
responding to a cumulative incidence of 77.5 and prevalence of 171.4 per 10,000 population.
Monthly rates fluctuated in 2022, followed by a rise through 2023, with highest incidence
(35.2 per 10,000) and prevalence (328.3 per 10,000) in May 2023. Males accounted for 62%
of incident and 59% of prevalent cases; mean age was 43 years, with highest proportions in
the 25-44 age range. Northern and Vancouver Island Health Authorities had the greatest bur-
den. On average, individuals with SIMD had 3.2-3.6 healthcare visits per month. Cannabis-
and hallucinogen-induced disorders were concentrated among younger people, while alcohol-
and tobacco-related SIMD predominated in older adults; stimulant-related SIMD showed the
highest hospitalization and involuntary treatment rates. Only about one-third of prevalent and
fewer than one in five incident cases had a recorded concurrent substance use disorder.
Conclusions. SIMDs are common, clinically complex and unevenly distributed across demo-
graphic and geographic groups in BC. The high rates, substantial service use and frequent
occurrence outside documented substance use disorder diagnoses underscore the need for
improved detection of SIMD, integration of psychiatric and addiction care and regionally
tailored prevention and treatment strategies within the ongoing toxic drug emergency.

Introduction

Globally, the escalating substance use and overdose crisis has emerged as a major public health
emergency (Zhu et al., 2025). In Canada, and particularly in British Columbia (BC), the impact
hasbeen drastic (Government of Canada, 2025). Since the declaration of the public health emer-
gency in BC in 2016 due to the toxic drug crisis (Ministry of Health, 2016), the province has
consistently reported among the highest rates of overdose deaths in the country and interna-
tionally. In 2023 alone, more than 2,500 deaths were attributed to unregulated drug toxicity in
BC, highlighting the urgent need for comprehensive and responsive strategies to address not
only substance use itself but also its related health consequences (BC Coroners, 2026).

While much attention has been paid to substance use disorders (SUDs) and overdose
fatalities, less is known about the mental health conditions directly induced by substance use,
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despite their critical role in shaping the clinical trajectory and
treatment needs of affected individuals. These conditions can
exacerbate the severity of SUDs, complicate recovery, increase
healthcare utilization and contribute to poor health outcomes
(Baldacchino and Sharma, 2021). Moreover, the bidirectional rela-
tionship between mental health and substance use underscores
the importance of addressing both simultaneously (Torrens et al.,
2011). Early recognition and understanding of these conditions
can support more effective service planning, prevention from pro-
gression to more severe and chronic disorders and integrated care
delivery (Baldagara et al., 2023).

Substance-induced mental disorders (SIMD) represent a sig-
nificant but an underexamined dimension of the broader men-
tal health and substance use landscape (Fiorentini et al., 2021).
Although SIMDs are often described as arising from the physio-
logical effects of psychoactive substances, causal mechanisms in
psychiatry are multifactorial and probabilistic rather than deter-
ministic (Kendler et al., 2011). Substance use may precipitate or
exacerbate symptoms in individuals with underlying vulnerability,
and diagnostic boundaries may be fluid, with some episodes later
understood as manifestations of an underlying primary disorder
(Bramness et al., 2024). The Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5) classifies SIMD under
substance-related and addictive disorders, and recognizes several
subtypes, including substance-induced psychotic, bipolar, depres-
sive, anxiety (including post-traumatic stress disorder [PTSD]),
obsessive-compulsive, sleep, sexual dysfunction, delirium and neu-
rocognitive disorders (American Psychiatric Association, 2022).
Unlike primary mental disorders, which are usually ruled out when
attributable to substance or medications, SIMD can occur after a
brief or first-time exposure to a substance, and they may or may
not co-occur with a diagnosed SUD (Kaplan et al., 2018).

Although research into co-occurring mental and SUDs has
been conducted in prior decades (Koegl and Rush, 2012), an up-
to-date epidemiological examination of the DSM category SIMD
specifically is lacking. This gap in research is particularly impor-
tant given the shifting patterns of drug use, changes in the toxic
drug supply and the evolving landscape of mental health service
provision in Canada. Identifying the prevalence, incidence and risk
factors associated with SIMD is essential for informing targeted
interventions, policy development and resource allocation.

In this study, we aim to address this gap by examining
SIMDs in British Columbia, Canada, over a two-year period from
January 2022 to December 2023, using administrative health data.
Specifically, our objectives are to (1) estimate the incidence and
prevalence of SIMD in the population of BC and (2) describe and
evaluate socio-demographic and geographic patterns of SIMD.

The aim is to deepen understanding of SIMD as a consequence
of substance use and to contribute to the evidence base neces-
sary for designing responsive mental health and addiction services
in the context of Canada’s drug crisis, and to inform policy and
service planning in other jurisdictions facing similar challenges
worldwide.

Methods
Study design and data sources

This retrospective, population-based study used linked adminis-
trative health data from Population Data BC (PopData BC) to
estimate the incidence and prevalence of SIMD in BC. The obser-
vation period spanned from 1 January 2022, to 31 December
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2023. Data sources accessed through PopData BC included the
Medical Services Plan (MSP) database for physician billing records,
the Discharge Abstract Database (DAD) for hospitalizations and
the National Ambulatory Care Reporting System (NACRS) for
emergency department visits. These clinical datasets were supple-
mented with a Consolidation File containing registry, demographic
and area-based information (Population Data BC, 2024) within a
health system that is primarily publicly funded and covers core
hospital and physician services under the provincial plan. Detailed
information on data sources is provided in the Supplementary
Material (Appendix Table 1).

Study cohort

The cohort included individuals aged 12 years and older who were
registered with the provincial health insurance program, had a
valid personal health number and had at least one record in MSP,
DAD or NACRS. Only records with a valid PopData BC unique
identifier (PopData_ID) were retained to enable linkage. Records
were excluded if the PopData_ID was missing, if the individual was
under 12 or over 105 years of age, or if the record represented an
isolated case of SUD that did not meet criteria for SIMD.

Definitions and measures

Substance classification

The study focused on psychiatric disorders induced by psy-
choactive and potentially addictive substances: cannabis,
alcohol, tobacco, sedative/hypnotic agents, cocaine and other
stimulants, hallucinogens and opioids. Records involving
mixed, unspecified or unknown substances were grouped as
‘mixed/unknown/unspecified. Psychotropic medications used
to treat neuropsychiatric conditions (e.g., antidepressants and
antipsychotics) were excluded, as the focus was on substances with
higher potential for misuse or dependence.

SIMD definition

SIMD cases were identified using a systematic algorithm based
on diagnostic codes and the timing of health encounters. Because
no published algorithm exists specifically for SIMD, we devel-
oped one tailored to this study. Its structure was informed by
methodologies used in previous research on substance-induced
psychosis (Kendler et al., 2019; Myran et al., 2023; Leonhardt et al.,
2024), while adapting the criteria to capture a broader range of
substance-related psychiatric presentations.

A case met SIMD criteria if either: (1) a single relevant SIMD
ICD-9 or ICD-10 code was recorded (e.g., F115 for Mental and
behavioural disorders due to use of opioids, psychotic disorder), or
(2) a psychiatric diagnosis occurred within six months following a
substance-related event, including acute intoxication (intentional
or unintentional poisoning), withdrawal or a SUD diagnosis. The
full list of ICD-9 and ICD-10 codes is provided in Supplementary
Appendix Table 2.

To confirm SIMD, the diagnosis had to appear in one of the
three diagnostic fields in MSP and NACRS or the first five out of
25 fields in DAD. This strategy was used to improve sensitivity by
capturing SIMD documented as secondary or tertiary diagnoses
during acute presentations (e.g., overdose or suicide attempts).

Psychiatric conditions included in this analysis were con-
sistent with DSM-5-TR classifications and comprised psychotic
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disorders, bipolar disorders, depressive disorders, anxiety disor-
ders, obsessive-compulsive disorder (OCD), PTSD, sleep disor-
ders, sexual dysfunction, delirium and neurocognitive disorders.
For descriptive purposes, bipolar and depressive disorders were
grouped as mood disorders; anxiety, PTSD and OCD as anxiety
disorders; and delirium and neurocognitive disorders as neurocog-
nitive disorders.

Incident cases were identified using a fixed two-year look-
back period preceding the month of diagnosis. An individual
was classified as incident if no record of the same SIMD or
mental disorder was observed in the prior two years. Prevalent
cases included individuals who met the SIMD definition at any
point during the study period (1 January 2022-31 December
2023), either in a given month or year. If an individual had
multiple qualifying encounters within a month or year, they
were only counted once per period. Additionally, individuals
with multiple types of SIMD diagnoses were counted as a sin-
gle prevalent case for the purposes of prevalence estimation.
Additional information about the case identification algorithm
and a flow diagram is provided in the Supplementary Material
(Appendix Figure 1).

Prevalence was calculated as monthly point prevalence, annual
period prevalence and cumulative two-year prevalence. Mid-year
population sizes used to calculate prevalence and incidence rates
or individuals aged 12 and older. The average number of vis-
its per case was calculated by dividing the total number of vis-
its made by prevalent cases in a given month by the number
of prevalent cases identified during that same month. While
some of these encounters may have been unrelated to SIMD,
the frequency of visits can reflect the overall health service
involvement.

Geo-socio-demographic and clinical variables. A range of geo-
socio-demographic and clinical variables were examined in rela-
tion to SIMD, including age group (18-24, 25-34, 35-44, 45-54,
55-64 and 65+), sex (male, female, unspecified), health author-
ity (HA) and area-level neighbourhood income quintiles after tax.
Geographic classification into urban and rural areas was based
on the Community Health Service Area urban/rural classifica-
tion system, which categorizes regions in BC according to their
level of urbanization. Area-level variables are originally derived
by Statistics Canada, which links individual health records to
equity stratifier measures using residential postal codes, and were
accessed through PopData BC’s Consolidation File.

Clinical variables included the class of substance associated
with the disorder, the specific type of mental disorder (accord-
ing to DSM-5-TR), whether the individual had any concurrent
SUD diagnosis regardless of class of substance (yes/no), and invol-
untary mental health admission ‘Involuntary admission refers to
psychiatric admission and treatment authorized under the British
Columbia Mental Health Act following formal legal certification,
indicating that an individual met statutory criteria for involun-
tary admission at the time of hospitalization. [Guide to the Mental
Health Act (2005), 2005 ed. Victoria: British Columbia Ministry
of Health.]” due to serious impairment or risk to self or others
(yes/no; hospitalizations only), as an indicator of illness severity
and acuity. Mortality status during the study period (yes/no) was
also recorded. SUD was defined by ICD codes indicating harmful
use, dependence or withdrawal. Acute intoxication was not con-
sidered a SUD diagnosis. Supplementary Appendix Table 2 lists all
ICD codes used.

Statistical analysis

Data linkage, cleaning and cohort construction were conducted
in SAS (Statistical Analysis System). Statistical analyses were per-
formed in both R (version 4.5.1) and SAS.

Descriptive statistics were generated to estimate the preva-
lence and incidence of SIMD during the 2022-2023 study peri-
ods. Monthly and annual counts and rates were calculated and
visualized to describe temporal patterns. Rates were adjusted for
population growth using BC Stats estimates for individuals aged
12 years and older (4,775,510 in 2022 and 4,946,316 in 2023) (BC
Stats, 2024). Confidence intervals (95%) for prevalence and inci-
dence rates were obtained from binomial models using Wilson
score intervals.

All incidence and prevalence rates are reported per 10,000
population, except monthly substance-specific incidence, which is
reported per 100,000. For incidence rates, prevalent cases from
the preceding period were subtracted from the denominator to
approximate the population at risk. Sex-specific rates used sex-
stratified population estimates, and HA-specific rates used popu-
lation denominators for each authority’s catchment area.

Separate descriptive analyses were conducted for incident and
prevalent cases. These were stratified by age group, sex, socioe-
conomic status, urban/rural residence, HA, mortality within the
study period, involuntary admission, concurrent SUD, specific
psychiatric diagnosis and class of substance associated with the
diagnosis. Results were summarized as counts and percentages. For
age, as a continuous variable, the mean, minimum, maximum and
standard deviation were reported.

Subgroup patterns were further examined by substance class.
Within each subgroup, we estimated the percentage distribu-
tion of socio-demographic, service-related and geographic factors.
Because multiple substances could be associated with a single diag-
nosis and individuals could receive more than one SIMD diagno-
sis (e.g., alcohol-induced delirium and cocaine-induced anxiety),
counts and percentages for substance class and diagnosis type are
not mutually exclusive.

An exploratory regression analysis was conducted to examine
multiple factors associated with SIMD incidence. A comparison
cohort was constructed including all BC residents registered under
the provincial health insurance plan (MSP) for at least one day
between 1 January 2022 and 31 December 2023. Because individ-
uals in this cohort did not necessarily have healthcare encoun-
ters during the study period, covariates were limited to demo-
graphic, geographic and registry-based variables obtained from the
Consolidation File. Details of the model specification are provided
in the Supplementary Material.

Results
Incidence and prevalence

During the 2022-2023 study period, a total of 37,474 incident cases
of SIMD were identified (17,936 in 2022 and 19,539 in 2023). The
annual incidence rate was 37.56 per 10,000 in 2022 and 39.92 per
10,000 in 2023. The cumulative two-year incidence rate was 77.51
per 10,000.

The total number of prevalent cases was 83,307 (52,003 in
2022 and 55,953 in 2023). The annual prevalence rate was 108.90
per 10,000 in 2022 and 113.12 per 10,000 in 2023, correspond-
ing to a cumulative two-year prevalence rate of 171.38 per 10,000.
Confidence intervals (95%) are provided in the Supplementary
Material (Appendix Table 4).
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Monthly Prevalence of Substance-Induced Mental Disorders in British Columbia (Jan 2022-Dec 2023)
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Figure 1. Monthly trends of substance-induced mental disorders prevalence rates and counts.

Roughly 60% of incident cases and 30% of prevalent cases were
identified using the first SIMD definition. First definition relies on
a single ICD code denoting a mental disorder due to substance use,
whereas the second definition employs a combination of two ICD
codes in temporal sequence. Definition-specific rates and counts,
along with monthly trends, are provided in the Supplementary
Material (Appendix Table 5 and Appendix Figure 2).

Monthly incidence and prevalence trends followed a similar
pattern over the two years. Both showed fluctuations over time,
beginning with a small spike in early 2022, a dip in mid-2022,
and a steady increase into 2023, peaking in May 2023 at 3.52
incident cases per 10,000 and 32.83 prevalent cases per 10,000.
Figures 1 and 2 illustrate these monthly trends.

On average, each individual diagnosed with SIMD made
between three and four healthcare visits per month across emer-
gency departments, hospitals or outpatient clinics. The aver-
age monthly number of visits remained relatively stable over
the two-year study period, ranging from 3.23 to 3.56 per case
(Supplementary Appendix Table 3).

Rates by sex

Supplementary Appendix Figure 3 illustrates the trends in the inci-
dence and prevalence of SIMDs by sex. Across the study period,
the gap between males and females remained relatively constant

for both incidence and prevalence, with similar overall patterns
observed in each group. The only notable divergence occurred
towards the end of 2023, when incidence rates among females
declined slightly while rates among males remained stable.

Rates by class of substance

The substance-specific incidence rates of SIMDs are presented
in Supplementary Appendix Figure 4. Overall, trends by sub-
stance class closely followed the general pattern, with no major
deviations observed. A sharp decline in the incidence of alcohol-
induced disorders occurred in March 2022, and a modest rise
in both alcohol- and opioid-induced disorders around March
2023. In addition, cannabis-related and mixed/unknown/unspec-
ified substance-related disorders showed small increases during
April and May 2023.

Rates by HA

When stratified by HA and adjusted for population size, the high-
est incidence and prevalence rates were observed in the Northern
HA, with 109.54 per 10,000 and 225.55 per 10,000, respectively. The
second-highest rates occurred in Vancouver Island HA, followed
by Interior HA, Fraser HA and Vancouver Coastal HA. Figure 3
presents these HA-specific rates on a provincial map.
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Monthly Incidence of Substance-Induced Mental Disorders in British Columbia (Jan 2022-Dec 2023)
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Figure 2. Monthly trends of substance-induced mental disorders incidence rates and counts.
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Figure 3. Map distribution of incidence and prevalence rates of substance-induced mental disorders in British Columbia health authorities.

Descriptive statistics

The mean age of cases was 43 years in both incident and preva-
lent populations. The standard deviation was 17.45 among incident
cases and 16.48 among prevalent cases. In the prevalent popula-
tion, the largest proportion of cases fell within the 35-44 age group,

whereas in the incident population, the 25-34 age group comprised
a slightly higher proportion.

Across both populations, males accounted for the majority:
62.24% of incident cases and 58.81% of prevalent cases. Thirty
per cent of individuals in both populations were from the low-
est income quintile. Mortality within the study period was higher



in the incident cohort (6.06%) compared to the prevalent cohort
(1.73%). A detailed breakdown of socio-demographic, clinical and
geographic characteristics for both incident and prevalent cases is
presented in Table 1.

Incident cases stratified by substance class

Table 2 summarizes the characteristics of incident SIMD cases
by substance class. Narrative summaries for each class are pro-
vided in the Supplementary Material. Demographic, clinical and
health service-use profiles varied markedly across substances. As
shown in Figure 4, cannabis- and hallucinogen-related disorders
tended to affect younger populations, with cannabis in particular
showing the highest proportion of individuals under 18 (12.06%).
Alcohol- and tobacco-related disorders were concentrated among
older adults, with alcohol cases predominantly in those aged 65
and older. Sex distribution was male-dominated in all groups,
though tobacco-related cases had the highest proportion of female
patients, suggesting a more balanced gender profile in that sub-
group.

Patterns of healthcare utilization also differed. Hospital admis-
sions were most frequent for stimulant-related disorders (cocaine
and other stimulants), which also had the highest rates of involun-
tary admission, exceeding 50% for other stimulants. In contrast,
tobacco and mixed/unspecified cases were more often managed
in outpatient settings and had the lowest rates of involuntary
hospitalization.

Across substances, unspecified mental disorders were the most
common diagnosis, however, distinctions were observed in the sec-
ond most common diagnoses: anxiety disorders were prominent
in tobacco and alcohol cases; psychotic disorders were domi-
nant in stimulant-related and mixed/unspecified cases (over half
of patients); mood disorders were more frequent in cannabis-
and sedative/hypnotic-related cases; and neurocognitive disorders
were more common among alcohol and sedative users. Concurrent
SUD was widespread but ranged in magnitude, from 42% in seda-
tive/hypnotic and 34% in opioid cases to 10% in tobacco, 18% in
hallucinogen and 17% in mixed/unspecified groups.

Exploratory regression analysis

The odds ratios (ORs) and 95% confidence intervals from the mul-
tivariable regression analysis are presented in the Supplementary
Material (Appendix Table 6). Compared with the middle-aged
population, individuals under 25 and those over 45 had lower odds
of SIMD. Female sex was also associated with lower odds of SIMD
(OR = 0.63). Relative to Vancouver Coastal Health, an urban HA
that hosts several of the province’s largest tertiary care and spe-
cialized mental health services, other HAs generally had higher
odds of incident SIMD, with particularly elevated odds observed
in Vancouver Island and Northern Health (ORs = 1.49 and 1.78,
respectively). Compared with residents of large and medium urban
areas, those living in small urban, rural and remote regions had
progressively higher odds of SIMD incidence. In terms of socioe-
conomic status, individuals in lower and lowest income groups had
approximately 3.5-fold and 2-fold higher odds of SIMD, respec-
tively, compared to top earners.

Discussion

This study represents the first population-level investigation of
the epidemiology of substance-induced mental disorders using
administrative health data. The primary aim was to estimate the
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incidence and prevalence of these conditions by analysing emer-
gency department, hospital and outpatient records in BC between
2022 and 2023. Over this two-year period, we found prevalence and
incidence rates of 172 and 78 per 10,000 population, respectively.

Prior Canadian and international research has examined co-
occurring disorders rather than SIMDs. For example, Rush ef al.
(2008), Young et al. (2024) and Khan (2017) used cycles of the
Canadian Community Health Survey (CCHS) to estimate the
prevalence of concurrent or dual diagnoses. Our findings are not
directly comparable, as our case definition was more specific and
required psychiatric diagnoses to occur subsequent to substance
exposure. A closer parallel is the study by Rognli ef al. (2023),
which reported incidence rates of substance-induced psychoses
(SIP) in Denmark, Norway, and Sweden ranging from 9.3 to 14.1
per 100,000, nearly three times higher than the annual incidence
observed in our study. Their narrower focus on psychotic disor-
ders, a subset of our broader case definition, reflects that these
discrepancies may arise from more inclusive diagnostic practices,
different substance use patterns or more responsive health systems
in Scandinavia that facilitate earlier recognition of SIP cases that
may remain undetected in Canada (Gedeon et al., 2019).

Both the prevalence and incidence of SIMD were higher in
males than in females, with male-to-female ratios of 1.4 and 1.6,
respectively. These findings are consistent with the 2012 CCHS data
and align with broader evidence showing that SUDs are more com-
mon in males, with rates of alcohol and drug use disorders nearly
twice as high compared with females across studies (Merikangas
and McClair, 2012). At the same time, women often experience
more severe medical, psychiatric and functional consequences of
SUDs, pointing to important sex- and gender-related differences
in risk and outcomes (McHugh et al., 2017). While the 2012 CCHS
reported the highest prevalence of concurrent disorders among
youth aged 15-24, adults accounted for the majority of SIMD cases
in our study. This shift may partly reflect the ageing of earlier
cohorts across the decade between the two analyses.

Temporal patterns showed that both incidence and prevalence
followed similar trajectories, with peaks observed during the first
half of 2023 and were fairly consistent across classes of substance.
Several factors may help explain this increase, including height-
ened availability of potent substances, changes in clinical practices
that facilitated greater recognition of SIMD and policy shifts that
reduced stigma and encouraged service use. For example, the
decriminalization pilot implemented in BC on 31 January 2023,
may have encouraged more people who use drugs to seek care with-
out fear of criminal prosecution (Ali et al., 2025). National drug
enforcement data also point to a changing substance use landscape:
in 2023, cocaine trafficking was the leading drug-related offence in
Canada, with an 11.7% increase from the previous year, followed
by methamphetamines and opioids other than heroin. Although
cannabis is legal, enforcement remains active, with importation
and exportation violations in 2023 accounting for nearly two-
thirds of Cannabis Act offences since 2019 (Statistics Canada,
2024). These patterns suggest a convergence of policy, clinical and
supply-side dynamics that may have contributed to the observed
rise in SIMD; however, these explanations remain speculative and
warrant future investigation.

Regional variation was observed, with Northern and Vancouver
Island Health Authorities recording the highest incidence and
prevalence of SIMD. This pattern mirrors findings from the BC
Coroners Service, which reported that Northern Health experi-
enced the highest rate of toxic drug deaths during the same period,
at 70.9 per 100,000 population. The convergence of high SIMD
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Table 1. Descriptive characteristics of incident and prevalent cases of substance-induced mental disorders

Prevalent cases

Incident cases

Mean (SD) Mean (SD)
Age 42.93 (16.48) 43 (17.45)
N (%) N (%)
Age group 12-17 2,857 (3.43) 1,567 (4.18)
18-24 8,015 (9.62) 3,899 (10.40)
25-34 18,499 (22.21) 8,348 (22.28)
35-44 19,013 (22.82) 8,191 (21.86)
45-54 13,895 (16.68) 5,745 (15.33)
55-64 11,541 (13.85) 4,783 (12.76)
65+ 4,942 (13.19)
Sex Male 48,997 (58.81) 23,323 (62.24)
Female 34,308 (41.18) 14,152 (37.76)
Unspecified 2 (0) 0 (0)
Died during period No 81,886 (98.17) 35,198 (93.94)
Yes 1,437 (1.73) 2,271 (6.06)
Missing 4 (0) 6 (0.02)
Health authority Interior 14,500 (17.41) 6,388 (17.05)
Fraser 26,088 (31.32) 11,976 (31.96)

Vancouver Coastal

17,005 (20.41)

7,395 (19.73)

Vancouver Island

16,310 (19.58)

6,860 (18.31)

Northern 5,867 (7.04) 2,785 (7.43)
Missing 3,537 (4.25) 2,071 (5.53)
Urban/rural classification Medium/large urban 58,941 (73.72) 26,038 (69.48)
Small urban 7,775 (9.72) 3,330 (8.89)
Rural 12,240 (15.31) 5,554 (14.82)
Remote 993 (1.24) 482 (1.29)
Missing 3,358 (4.03) 2,071 (5.53)
Neighbourhood income quintile after tax First quintile (lowest) 25,499 (30.61) 11,257 (30.04)

Second quintile (lower)

17,267 (20.73)

7,666 (20.46)

Third quintile (middle)

13,382 (16.06)

5,947 (15.87)

Fourth quintile (upper)

12,080 (14.50)

5,315 (14.18)

Fifth quintile (highest)

10,335 (12.41)

4,660 (12.43)

Missing 4,744 (5.70) 2,630 (7.02)
Involuntary admission No 4,223 (5.07) 2,638 (7.04)
Yes 8,546 (10.25) 5,574 (14.87)

Missing/not applicable

70,538 (84.67)

29,263 (78.09)

Service type?

Emergency department 8,817 (10.58) 5,162 (13.77)
Hospital 18,224 (21.88) 11,561 (30.85)
Outpatient 69,098 (82.94) 27,252 (72.72)

(Continued)
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Prevalent cases Incident cases

Substance class? Opioid 9,725 (11.67) 4,362 (11.64)
Cocaine 2,682 (3.22) 1,502 (4.01)
Other stimulants 5,175 (6.21) 2,945 (7.86)
Hallucinogen 970 (1.16) 508 (1.36)
Cannabis 7,319 (8.79) 3,780 (10.09)
Alcohol 23,790 (28.56) 10,477 (27.96)
Tobacco 4,849 (5.82) 1,696 (4.53)
Sedative/hypnotics 1,010 (1.21) 498 (1.33)

Mixed/unspecified

47,244 (56.71) 21,212 (56.60)

Psychiatric diagnosis® Neurocognitive

2,543 (3.05) 1,701 (4.54)

Psychosis 21,147 (25.38) 13,933 (37.18)
Mood 16,969 (20.37) 6,644 (17.73)
Anxiety 37,888 (45.48) 11,990 (31.99)
Sleep 2,398 (2.88) 805 (2.15)
Sexual 1,170 (1.40) 249 (0.66)
Unspecified 11,977 (14.38) 9,927 (26.49)
Concurrent SUD No 54,972 (65.99) 30,430 (81.20)
Yes 28,335 (34.01) 7,045 (18.80)

SUD, substance use disorder.
2Categories are not mutually exclusive; therefore, totals may exceed 100%.

rates and toxic drug mortality underscores the disproportionate
burden borne by regions with more remote and rural populations,
where access to health services is often limited. Consistent with
this, our exploratory regression analysis also revealed a clear “social
gradient” across age, sex, rurality and neighbourhood income lev-
els. These findings suggest that geographic, social and structural
factors may contribute to increased vulnerability. Such disparities
indicate that prevention and treatment resources are not evenly dis-
tributed relative to need, and that service access may be constrained
in more remote areas. Addressing these inequities will require
closer examination of how health system capacity and geographic
context shape patterns of SIMD and substance-related harms.

Our study also demonstrates that SIMD does not always co-
occur with SUD. Only about one-third of prevalent cases and
18% of incident cases were diagnosed with a concurrent SUD.
Findings imply that acute or even first-time exposures to psychoac-
tive substances, as well as chronic use, may trigger psychiatric
syndromes. Still, our methodology may underestimate true comor-
bidity, since we considered only the first qualifying SIMD record
per person, meaning prior or subsequent SUD diagnoses may not
have been captured. Another key observation was that nearly half
of cases were attributed to unspecified, unknown or mixed sub-
stances, likely reflecting either underreporting by patients, diag-
nostic uncertainty by providers or limitations in toxicological
confirmation.

When stratified by substance class, both regulated substances,
such as tobacco, cannabis and alcohol, and unregulated sub-
stances, including opioids and stimulants, were implicated in
SIMD. The psychiatric conditions most frequently associated with
these disorders were anxiety and psychosis. These findings align

with evidence from a recent review on substance-induced psy-
chosis, which reported that psychoactive substances, particularly
when used in potent forms, can substantially increase the risk
of both onset and chronic progression of psychotic disorders
(Fiorentini et al., 2021). Clinically, this is significant because it
highlights diagnostic domains that clinicians should pay close
attention to when assessing individuals with suspected substance-
related mental health presentations.

Nevertheless, caution is warranted in interpretation.
Administrative data lack the granularity to unequivocally
establish causality or temporal sequence, making it difficult to
determine whether psychiatric conditions were directly induced
by substances or whether they predated and possibly contributed
to substance use. Although our algorithm was designed to pre-
serve a temporal ordering between substance-related events and
subsequent psychiatric diagnoses, the retrospective nature of
the study and the limitations inherent in administrative data
constrain causal interpretation. These limitations may reduce our
ability to distinguish pre-existing psychiatric conditions from
those that are truly substance-induced. In particular, psychiatric
diagnoses recorded shortly after a substance-related event may
represent pre-existing but previously undiagnosed or undocu-
mented disorders. Moreover, socioeconomic adversity, trauma
and genetic predisposition are well-established risk factors for
both substance use and psychiatric disorders, further complicating
causal inference.

Several limitations of this study should be acknowledged. First,
the reliance on administrative data required the exclusion of
records with missing identifiers, which likely represent highly
marginalized groups such as people experiencing homelessness or



Table 2. Socio-demographic and clinical characteristics of incident and prevalent cases of substance-induced mental disorders, stratified by substance class

Class of substance (column percentage %)?

Opioid Cocaine Other stimulants Hallucinogen Cannabis Alcohol Tobacco Sedative/hypnotics mixed/unspecified
N = 4,362 N = 1,502 N = 2,945 N = 508 N = 3,780 N = 10,477 N = 1,696 N = 498 N =21,212
Mean age (SD) 43.03 (15.5) 39.53 (13.5) 38.56 (12.9) 39.19 (18.3) 32.27 (14.3) 47.20 (17.9) 49.57 (16.5) 42.81 (18.5) 42.33 (17.1)
Age group 12-17 2.63 1.54 3.65 10.58 12.06 2.77 2.40 4.21 3.74
18-24 6.60 11.45 9.64 16.92 25.40 8.59 5.95 11.11 9.68
25-34 23.74 28.76 27.32 18.65 27.25 16.98 11.96 26.25 24.18
35-44 25.55 24.84 29.23 20.58 16.07 18.38 19.06 19.73 24.03
45-54 18.35 16.67 17.71 11.92 9.30 16.73 17.92 13.60 15.19
55-64 13.51 12.61 9.51 10.96 6.65 17.22 21.98 9.58 11.36
65+ 9.63 4.12 2.93 10.38 3.27 19.34 20.72 15.52 11.82
Sex Female 37.51 33.40 34.92 40.58 38.85 37.56 47.40 44.83 36.89
Male 62.49 66.60 65.08 59.42 61.15 62.44 52.60 55.17 63.11
Service type? ED 3177 25.93 33.51 22.69 19.42 8.92 2.58 26.63 9.74
Hospital 49.72 62.03 74.62 49.23 65.79 51.18 17.23 61.69 14.76
Clinic 51.16 58.11 66.10 62.69 68.86 58.33 84.77 63.98 87.04
Diagnosis® Psychosis 18.17 29.15 51.09 30.00 39.26 13.39 5.38 21.26 51.86
Mood disorder 14.11 27.09 32.39 31.54 41.29 22.09 14.25 18.97 11.43
Anxiety disorder 21.77 30.63 17.31 28.27 39.77 44.68 62.11 33.14 27.03
Neurocognitive 5.74 3.22 2.57 4.62 131 11.20 2.69 13.22 2.14
Sleep disorder 1.57 0.84 0.46 0.77 0.88 2.84 9.67 2.30 1.96
Sexual dysfunction 0.49 0.39 0.26 0.77 0.41 0.67 3.78 0.96 0.53
Unspecified 58.27 51.35 54.05 34.42 44.64 32.72 13.57 45.98 15.17
Concurrent SUD 35.92 32.63 34.27 18.46 26.61 28.70 10.19 42.91 17.17
Involuntary admission Yes 15.54 35.01 50.63 34.42 50.70 18.15 6.64 26.25 7.01
No 10.62 13.32 10.66 6.73 9.84 15.60 3.09 24.71 4.19
No data 73.84 51.67 38.71 58.85 39.46 66.25 90.27 49.04 88.79

ED: emergency department; SUD: substance use disorder.

2Values represent column percentages within each substance class. Percentages are calculated using the total number of individuals classified in each substance-specific SIMD category as the denominator. Totals (n) for each substance class are
provided in the column headers.

bCategories are not mutually exclusive; therefore, totals may exceed 100%.
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Age Distribution of Subtsnace-Induced Mental Disorders by Class of Substance
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Figure 4. Age group distribution of substance-induced mental disorders incidence across substance classes.

individuals without health coverage. Our analysis also did not cap-
ture individuals who accessed care outside the provincial insurance
system (e.g., community-based services, private clinics, shelters) or
those who never engaged with formal healthcare. Consequently,
the true burden of SIMD may have been underestimated. Second,
misclassification remains a concern, as diagnostic coding accu-
racy varies across providers and facilities. Third, the absence of
individual-level socio-demographic variables, such as race/ethnic-
ity, Indigenous identity, immigration status, sexual orientation and
personal income, limited our ability to examine health inequities.
Although neighbourhood-level income quintiles and urban/rural
classifications provided partial context, these proxies do not cap-
ture the complexity of individual-level social determinants. It is
also important to note that the data reflect the population of BC
and may not be generalizable to other provinces or countries, as
trends are shaped by local policies, health system structures and
substance use contexts. Also, we deliberately restricted the time-
line to minimize overlap with COVID-19 pandemic and potential
influence of pandemic measures on the estimates, and we acknowl-
edge that this decision tightens the observation period. Finally,
missing data for certain covariates, particularly geographic vari-
ables, were handled by creating a separate “missing” category,
which may have reduced interpretability.

Despite limitations, this study provides, to our knowledge, the
first population-based evidence on the epidemiology of SIMD
during a period of escalating toxic drug deaths. By leveraging large-
scale, linked administrative data and applying diagnostic criteria
aligned with DSM-5 and ICD-9/10, we generated contemporary,
population-based estimates that capture both incidence and preva-
lence. Our case identification algorithm was designed to maximize
inclusivity while maintaining specificity, thereby reducing misclas-
sification. Stratification by sex, age, geography and substance class
enabled us to identify key disparities and highlight populations
at elevated risk. Reporting geo-socio-demographic characteristics
for both incident and prevalent populations, as well as for indi-
vidual substance classes, further provides actionable insights to

guide targeted interventions by health providers and policy mak-
ers. Importantly, the estimates generated here establish a baseline
that can be used in future investigations to enable longitudinal
comparisons and evaluate time trends in SIMD across changing
policy, clinical and substance use contexts.

The findings demonstrate a substantial and heterogeneous bur-
den, with marked regional disparities and a significant propor-
tion of cases occurring outside the context of diagnosed SUD.
These results underscore the urgent need for integrated psychi-
atric and substance use care, regionally tailored service planning
and sustained monitoring of these conditions within the ongo-
ing overdose emergency. As many countries are implementing or
considering similar drug policy and harm-reduction initiatives,
comparative research across jurisdictions will be essential to clar-
ify which patterns are context-specific versus generalizable, inform
international guidelines for integrated care and support coordi-
nated global efforts to reduce morbidity and relieve pressure on
health systems.

Conclusion

This study provides timely, population-based estimates of
substance-induced mental disorders in BC. The findings revealed
substantial burden, demographic and geographic distributions
and distinct patterns across substance classes. This underscores
the need for heightened clinical awareness, targeted prevention
strategies and regionally tailored service planning. Continued
surveillance, coupled with research on social determinants and
evolving drug supply dynamics, will be essential to address these
under-recognized yet pressing mental health conditions.
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