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Background: Despite the increasing substance use in Canada, our understanding
of how substance use varies based on the intersections of gender, ethnicity/race,
and income sources among preclinical populations remains limited. Thus, this
study aimed to investigate, among clients of mental health and addiction (MHA)
intake in Nova Scotia: 1) the prevalence of substance use by gender, ethnicity,
and income source; 2) the routes of substance administration; 3) factors
associated with substance use. Understanding how gender, ethnicity, and
income sources intersect to influence substance use patterns is essential for
designing prevention and treatment strategies tailored to an individual's unique
needs. Additionally, exploring the various routes of substance administration can
provide insight into potential health risks, helping to inform harm
reduction strategies.

Methods: This cross-sectional study included 22,500 adults who contacted MHA
central intake in Nova Scotia in 2020 and 2021. Clients were assessed for
substance use, substance use frequency, route of substance administration,
and mental and physical health problems. The prevalence of substance use
was examined as a function of gender, ethnicity, and income source. Multinomial
logistic regression was used to investigate factors associated with substance use.

Results: Among the included MHA Intake clients, 36.1% reported daily substance
use. The highest prevalence of daily substance use was identified among
homeless (69.7%) and non-White men on social assistance/disability (60.9%).
Also, non-White individuals on social assistance/disability were more likely to
engage in frequent (@OR = 2.66, 95% =1.64, 4.30) and daily (@OR = 2.82, 95% CI:
2.08, 3.82) substance use compared to White individuals. Being young (aged 19-
29), lack of access to private insurance, current/past mental illness, moderate/
high suicide risk, and presence of two or more psychosocial stressors, were
associated with occasional, frequent, and daily substance use alike.
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Conclusions: The high prevalence of daily substance use among MHA Intake
service users in Nova Scotia highlights the need for prevention and treatment
strategies to address individual and structural level factors contributing to daily

substance use.

substance use, substance use disorder, mental health problems, Canada,

polysubstance use

Introduction

Substance use is a major public health concern globally (1).
Disability-adjusted life years (DALYs) are often used as a measure
of impact of disease states or health behaviors on health-related
quality of life. One DALY represents the loss of the equivalent of
one year of full health. In 2016, 4.2% of DALYs globally were
attributable to alcohol use, while 1.3% were attributable to other
substance use (1). Annually, about 11.8 million deaths are linked to
substance use (2), with alcohol alone causing three million deaths
worldwide (3, 4). In North America, in 2019, substance use
disorders (SUDs) ranked 5% for years lived with disability (YLDs)
and 15™ for years of life lost (YLLs) (5). Among countries in South
and North America, Canada ranks second in terms of DALYs (5).
Furthermore, Canada experiences approximately 67,000 deaths
each year as a result of substance use (6).

Based on data from the 2012 Canadian Community Health
Survey — Mental Health, about 6 million Canadians (21.6%) met
the criteria for SUD in their lifetime (7). In Nova Scotia, the lifetime
prevalence of SUD was 30.2%, the second highest in the Canadian
provinces (8). SUD and mental illnesses often co-occur (9). Substance
use can exacerbate symptoms of mental illnesses, while conversely,
mental illnesses can drive individuals towards substance use as a form
of coping or self-medication (10). A study conducted in Ontario
showed that the prevalence of SUD varies from 17.1% among
individuals with anxiety disorder to 34% among individuals with
personality disorder (11). Moreover, polysubstance use is common
among those with mental health disorders. For example, a study
conducted in Nova Scotia showed that the prevalence of comorbid
alcohol and cannabis use disorders among patients with a psychotic
disorder was 50.0%, while the prevalences of alcohol use disorder
alone and cannabis use disorder use alone were 12.5% and 20.8%,
respectively (12). SUD among individuals with mental illnesses can
lead to misdiagnosis, delayed intervention, relapse, poor prognosis,
and poorer overall health (13). Thus, understanding the substance use
profile among individuals with mental health needs is essential for
tailoring effective interventions, addressing their specific needs,
managing comorbidities, and improving treatment outcomes (14).

Most of the current studies about substance use are
predominantly centered on clients already engaged in mental
health and addiction services or on the general population. Less
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attention has been paid to individuals in the early stages of help-
seeking. To the best of our knowledge, no study has investigated
substance use profiles among the ‘pre-clinical’ population of those
seeking mental health and addiction (MHA) services but who have
yet to see a clinician. Also, no study has examined substance use
disparities based on gender, race, or ethnicity, and socio-economic
status among this population. Understanding how gender,
ethnicity, and income sources intersect to influence substance use
patterns among individuals seeking MHA services is essential for
designing prevention and treatment strategies tailored to an
individual’s unique needs. Additionally, understanding the
epidemiology of substance use and its intersectionality with socio-
demographic features in this population has significant implications
for planning MHA services. Furthermore, exploring substance use
profiles among individuals with mental health needs is pivotal for
developing early interventions, personalized treatment plans, and
targeted resource allocation. Examining the various routes of
substance administration among individuals seeking MHA
services can provide insight into potential health risks, helping to
inform harm reduction strategies. Therefore, the objectives of this
study were to investigate, among MHA intake clients in Nova
Scotia: 1) the prevalence of substance use by gender, ethnicity, and
income source; 2) the routes of substance administration; and (3)
factors associated with substance use.

Materials and methods
Participants

All clients aged 19-64 years who were assessed by MHA Intake
between January 2020 and December 2021 were included. The
MHA Central Intake was established in 2019 by the Department of
Health and Wellness of Nova Scotia as the entry point of MHA
specialty services in the province and is the primary single entry-
point of MHA services in Nova Scotia for this age range (individuals
18 years and younger are service through the child and adolescent
system, and those 65 years and older are referred directly to geriatric
specialty services). Individuals with symptoms of mental health
and/or addiction problems living in any region of Nova Scotia
(Northern, Eastern, Western, and Central zones) can directly
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contact MHA central intake using a toll-free telephone number.
This central intake screens individuals with mental health and/or
addiction problems and promptly links them to the appropriate
level of mental health and addiction care. The intake process
involves a semi-structured interview with the client by a clinician
(e.g., clinical therapist, social worker, or registered nurse) over the
telephone or in person. The information gathered during the
interview was recorded on the electronic Intake Assessment form,
which, once finalized, becomes an integral part of the individual’s
permanent health record (15). This study was a secondary data
analysis using existing de-identified data. Given the large number of
clients in the database and vast area where they lived, obtaining
informed consent from each client was not feasible. This study was
approved by the Research Ethics Board of the Nova Scotia Health
Authority. Individuals at higher risk of suicide were referred to
psychiatrist for further evaluation, while those at mild and moderate
risk received support from health professionals and psychologists
working in the MHA Central Intake.

Measures

Substance use measurements

The current substance use screening by MHA Intake included
current use of alcohol, cannabis, hallucinogens, inhalants, opioids,
sedatives/hypnotics, stimulants, and tobacco. The frequency of
using these substances was evaluated via a questionnaire and
included options of 2-4 times a month, 2-3 times a week, four or
more times a week, and daily. The method(s) of administering each
substance used was also queried, including oral, intravenous,
inhaling, intramuscular, subcutaneous, smoking, snorting,
transdermal patch, and/or rectal administration routes. The
frequency of substance use was recoded into three categories of
use: occasional use (2-4 times a month), frequent use (2-3 times a
week, and four or more times a week), and daily use.

Presence of current or past provisional diagnosis
of mental disorders

The following mental health problems were assessed and
current/provisional diagnoses were made based on the client’s
report: depression, anxiety disorder, bipolar disorder, attention-
deficit/hyperactivity disorder, adjustment disorder, autism, eating
disorder, neurocognitive disorder, obsessive-compulsive disorder,
personality disorder, psychotic disorder, posttraumatic stress
disorder, and substance use disorder. We aggregated the presence
of current or past provisional diagnoses of mental health disorders
into a single variable with three levels: no mental health disorder
(coded as 0); provisional diagnosis of one current/past mental
illness (coded as 1); or two or more provisional diagnoses of
current/past mental illnesses (coded as 2).

Presence of current or history of
medical problems

Clients were interviewed for the presence current/past medical
illnesses and we aggregated the presence of current or past
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provisional diagnoses of medical illnesses into a single variable
with three levels: no current/past medical illness (coded as 0); a
provisional diagnosis of one current/past medical illness (coded as
1); or two or more provisional diagnoses of current/past medical
illnesses (coded as 2).

Suicide risk

Clients were assessed for past suicide attempts, suicidal ideation
in the two weeks before the interview, and current suicidal ideation
(at the time of the interview). The clinician who conducted the
interview classified clients into low, moderate, or high suicide risk
levels based on a suicide risk assessment and intervention tool (15).

Psychosocial stressors

Clients were assessed to determine if they had experienced
current/past psychosocial stressors in the following areas: childhood
adversity, abuse or other trauma, economic/financial, educational/
school, ethnic/cultural, spiritual/religious beliefs, family and/or
significant relationship, social relationships, housing or legal
issues, leisure/recreational, military, parent/guardian-child
conflict, or physical health/disability, and how these stressors
affected their functioning (15). In this analysis, we classified
psychosocial stressors into three categories: the absence of any
such stressors (coded as 0); the experience of one such stressor
(coded as 1); or the experience of two or more psychosocial stressors
(coded as 2).

Demographic and socio-economic information

Clients were queried on gender identity, age, marital status,
income source(s), ethnicity, living conditions, access to employee
assistance programs (EAP) or private insurance, and Nova Scotia
health zone (Northern, Eastern, Western, or Central).

Data imputation

We first examined the frequency of each variable, its
distribution, and rates of missing values. We selected 128
variables with missing values for imputation based on our
objectives. Multiple Imputation by Chained Equations (MICE)
was used to impute variables with missing values (missing at
random). We opted for MICE as our method of choice because of
its flexibility in generating multiple predictions for each missing
value. This approach relies on the variable’s distribution, the
observed values for a given participant, and the correlations
observed in the dataset for other participants (16, 17). In this
study, the imputed variables with missing values ranged from
0.004% (for bromazepam [a sedative/hypnotic] route of
administration) to 20.9% (impact of mood symptoms on
functioning). Traditionally, a small number of imputations (five
to ten) are commonly used (18, 19). However, to achieve a better
estimate of standard error, a higher number of imputations are
recommended, which is at least equal to the average percentage rate
of missing values, as a rule of thumb (18, 19). Considering the
average percentage rate of missing values in our study (i.e., 0.76%),
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we used five imputations with a maximum iteration of 20. The
imputed datasets were used to complete variables with missing
values and Rubin’s rules were used to pool estimates in our
analysis (20).

Data analysis

Descriptive statistics were used to report on socio-demographic
characteristics of the sample and rates of use of each substance. To
reduce the complexity of the analysis and increase the
interpretability of the results, for objective one, the frequency of
using substances such as alcohol, opioids, stimulants, cannabis,
hallucinogens, sedatives/hypnotics, tobacco, and other substances
(nitrous oxide, cough syrup, caffeine pills) was aggregated to yield
one composite variable labelled “frequency of substance use.” To
derive this composite frequency of substance use variable, we
retained the highest frequency score from among the individual
frequency of alcohol, opioid, amphetamine/methamphetamine,
cocaine, cannabis, hallucinogens, sedatives, and/or other
substance use items. For example, if the client’s responses were
‘not using’ for alcohol, 2-4 times a month’ for opioids, 2-3 times a
week’ for cocaine and amphetamine/methamphetamine, and ‘daily’
for cannabis, their overall frequency of substance use was coded as
‘daily’. Then, the client’s overall frequency of substance use was re-
coded into three categories: occasional use (2-4 times a month),
frequent use (2-3 times a week and four or more times a week), or
daily use.

We then calculated the proportion of the sample who were
using substances and the proportions using at each frequency
category. We also computed these two substance indices as a
function of gender, ethnicity/race, and income source. For
objective two, we calculated the proportion each route of
administration for users of each substance. Multinomial logistic
regression was employed to investigate factors associated with
occasional, frequent, and daily substance use compared to
abstaining from substance use. First, we included demographic

10.3389/fpsyt.2024.1476982

and socio-economic variables as predictors in the multinomial
logistic regression model without introducing any interactions
between variables. Then, two-way interactions between gender
and other predictor variables were included in the multinomial
logistic regression model, along with demographic and socio-
economic variables, history of mental and physical illnesses,
suicide risk, and psychosocial stressors. Pooled adjusted odds
ratios and corresponding 95% confidence intervals were used to
estimate the strength of association. The analysis was conducted
utilizing R software (version 4.2.3).

Results

A total of 22,500 clients who contacted MHA intake from 2020
to 2021 were included in this study (6451 men, 8798 women, 186
non-binary, and 7065 who did not specify their gender). The most
frequently reported substances used were alcohol (47.3%), tobacco
(44.4%), cannabis (38.4%), and cocaine (8.8%) (see Figure 1). The
prevalence of polysubstance use was 44.4%.

Frequency of substance use

Among the participants, 36.1% used a substance daily, while
10.0% and 12.4% used it frequently and occasionally, respectively. A
significantly higher prevalence of daily substance use was observed
among men (44.7%, p < 0.001) than among women (29.3%), non-
binary individuals (32.3%), and those who did not specify their
gender (36.7%). Among homeless participants, 69.7% reported daily
substance use, which was about two times higher than the
prevalence observed among individuals living in private homes,
apartments, or rented rooms (35.3%) (see Table 1).

High prevalences of daily substance use were observed among
non-White men whose income source was social assistance or
disability support (60.9%) or employment insurance/pension
(56.4%) (see Table 2).

Poly substance
Sedative/hypnotics

Hallucinogen

Opioids

Stimulants

Tobacco

Cannabis

Cocain
Amphitamine/Methamphitamine

Alcohol

10

FIGURE 1
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The proportion of substance use among clients aged 19-64 who were assessed by the Nova Scotia Mental Health and Addiction intake in 2020

and 2021.
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TABLE 1 Socio-demographic characteristics and observed prevalence of substance use and of three categories of substance use frequency
(occasional, frequent, or daily).

Variables Substance use Occasional users Frequent users Daily users

N (%) N (%) N (%) N (%)

Gender |dentity

Woman 8798 6235 (70.87) 1127 (12.81) 892 (10.14) 2581 (29.34)
Man 6451 5286 (81.94) 702 (10.88) 741 (11.49) 2885 (44.72)
Non-binary 186 140 (75.27) 25 (13.44) 24 (12.9) 60 (32.26)
Did not specify gender identity 7065 5692 (80.57) 946 (13.39) 600 (8.49) 2595 (36.73)
Age groups

19-29 years old 7996 6286 (78.61) 1107 (13.84) 857 (10.72) 3007 (37.61)
30-49 years old 9735 7668 (78.77) 1166 (11.98) 971 (9.97) 3723 (38.24)
50-64 years old 4769 3398 (71.27) 527 (11.05) 429 (9.00) 1391 (29.17)

Marital status

Married/common-law/partnership 11421 8501 (74. 43) 1503 (13.16) 1126 (9.86) 3664 (32.08)
Single 7815 6338 (81.01) 916 (11.72) 798 (10.21) 3343 (42.78)
Separated/Divorced/ 3264 2513 (76.99) 381 (11.67) 333 (10.20) 1114 (34.13)
Widowed

Income source

Employment 9947 7594 (76.34) 1402 (14.09) 1161 (11.67) 3155 (31.72)
Spouse/partner 648 422 (65.12) 86 (13.27) 49 (7.56) 162 (25.00)
Employment Insurance/pension 3831 3047(79.54) 428 (11.17) 372 (9.71) 1574 (41.09)
Social assistance/disability 4454 3472 (77.95) 450 (10.10) 348 (7.81) 1841 (41.33)
Other 1557 1222 (78.48) 222 (14.26) 152 (9.76) 545 (35.00)
None 2063 1595 (77.31) 212 (10.28) 175 (8.48) 844 (40.91)

Living status

Private home/apartment/rented room 21409 16453 (76.85) 2734 (12.77) 2193 (10.24) 7550 (35.27)
Board and care 352 264 (75.00) 22 (6.55) 29 (8.24) 154 (43.75)
Assisted living/group home 110 51 (46.36) 8 (7.27) 1(0.91) 15 (13.64)
Homeless 479 456 (95.20) 25 (5.22) 32 (6.68) 334 (69.73)
Others 150 128 (85.33) 14 (9.33) 8 (5.33) 65 (43.33)

Health zone

Central 10497 8388 (79.91) 1410 (13.43) 1274 (12.14) 3933 (37.47)
Eastern 4524 3128 (69.14) 438 (9.68) 286 (6.32) 1602 (35.41)
Northern 4080 3175 (77.82) 406 (9.95) 322 (7.89) 1605 (39.34)
Western 3399 2661 (78.29) 546 (16.06) 375 (11.03) 981 (28.86)

Race and Ethnicity

White 13559 10578 (78.01) 1684 (12.42) 1506 (11.11) 5081 (37.47)
First Nation 864 770 (89.12) 100 (11.57) 59 (6.83) 483 (55.9)
Black 360 291 (80.83) 48 (13.33) 44 (12.22) 140 (38.89)
Asian 195 103 (52.82) 32 (16.41) 14 (7.18) 30 (15.38)
(Continued)
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TABLE 1 Continued

Variables \| Substance use
N (%)

Race and Ethnicity

Other 454 335 (73.79)

Declined to answer race/ethnicity 7068 5275 (74.63)

10.3389/fpsyt.2024.1476982

Occasional users Frequent users Daily users
N (%) N (%) N (%)

51 (11.23) 35 (7.71) ‘ 163 (35.9)

885 (12.52) 599 (8.47) ‘ 2224 (31.47)

Other income: Child Tax Benefit, Worker’s Compensation Board, Savings, Canada Emergency Response Benefit, Parents, family, Student loans, spouse, none

Other living condition: Group home, transition house, jail, halfway house, hostel, and hotel

Among clients who used amphetamine/methamphetamine,
cannabis, and opioids, 52.4%, 60.1%, and 69.0% reported daily
use, respectively (see Table 3).

Route of substance administration

Smoking was a common route of administration among
participants using cannabis (80.0%), cocaine (38.3%), and
amphetamine/methamphetamine (28.3%), whereas injection was
a common route of administration among participants using
opioids (52.2%) (Supplementary Table 1).

Factors associated with frequency of
substance use

Multinomial logistic regression modelling revealed that men were
more likely to engage in occasional (aOR =148, 95% CI: 1.24, 1.76),
frequent (aOR =2.12, 95% CI: 1.77, 2.54), and daily substance use (aOR
= 2.60, 95% CI: 2.27, 2.97) than women. Also, non-binary individuals
or those not specifying their gender had higher odds of occasional
(aOR = 1.19, 95% CI: 1.00, 1.41), frequent (aOR =1.23, 95% CIL: 1.02,
1.48), and daily (aOR =1.39, 95% CI: 1.21, 1.58) substance use
compared to women. In comparison to individuals residing in a
private home, apartment, or rented home, individuals experiencing
homelessness or residing in other living conditions had increased odds
of daily substance use (aOR = 1.93, 95%CI = 1.57, 2.37). Non-White
individuals, as compared to those of White ethnicity/race, had higher
odds of daily substance use when their income source was from social
assistance or disability (aOR = 2.82, 95% CI: 2.08, 3.82), or employment
insurance or pension (aOR = 1.68, 95% CI: 1.16, 2.42).

The presence of two or more mental illnesses currently or in the
past was associated with increased odds of occasional, frequent, and
daily substance use compared to no mental health conditions. In
comparison to the absence of psychosocial stressors, experiencing
two or more psychosocial stressors was associated with higher odds
of engaging in occasional, frequent, and daily substance use
(see Table 4).

Discussion

Our study revealed large proportions of the MHA Intake clients
reported daily substance use. A particularly high prevalence of daily
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substance use was observed among non-White men with income
sources from social assistance or disability support. Being non-
White with income sources from social assistance or disability and
employment insurance or pension, homelessness/others, and the
presence of two or more mental or medical illnesses were associated
with higher odds of daily substance use.

In this study, about one-third (36.1%) of our sample of
individuals seeking mental health and addictions services reported
daily substance use. More specifically, the observed prevalence of
daily opioid (69.0%) and cannabis (60.1%) use in our study was
higher than the prevalence of daily opioid (40%) and cannabis
(36%) use reported in a study conducted in Vancouver (21). The
observed differences may be due to variations in the study
populations. Our study population consisted of individuals with
mental illnesses and addiction, while the Vancouver study focused
on individuals who use drugs and experienced chronic pain.
Additionally, the Vancouver study had a smaller sample size
(1,476 participants) compared to our study, which may contribute
to the observed differences. In our study, a large proportion of daily
amphetamine/methamphetamine (52.4%), sedative/hypnotics
(50.8%), and cocaine (42.6%) use was reported. The high
prevalence of daily opioids use among clients of MHA Intake
may lead to opioid use disorder and exposes these individuals to
overdose risk (22).

The high prevalence of daily substance use in our study can be
attributed to the unique nature of our study population: individuals
in the early stage of seeking mental health and addiction treatment
services. These individuals may use substances daily as a form of
self-medication for symptoms of mental health problems (23).
Additionally, the high prevalence of substance use, particularly
daily substance use, observed in our study has important clinical
implications since using substances can either exacerbate the
existing mental health problems or lead to the development of
new conditions (e.g., addiction, physical health problems) and drop
out once they are engaged in services (24). Furthermore, the high
prevalence of daily substance use in our study implies the
importance of an integrated care model that addresses both
mental health problems and substance use simultaneously, as well
as targeted prevention and intervention strategies aimed at reducing
substance use among vulnerable individuals. Also, this finding
indicates the need for a broader and more nuanced approach to
understanding how substance use interacts with mental health
problems and psychiatric medications.

The high prevalence of polysubstance use observed in our study
(44.4%) has significant clinical implications. Polysubstance use not
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TABLE 2 Prevalence of substance use frequency at the intersection of gender, ethnicity/race, and income sources.

Gender Ethnicity Income sources Stratum = Non-user N(%) Occasional substance use N(%) Frequent substance use N(%) Daily substance use N(%)
Man White Employment 1872 559 (29.86) 242 (12.93) 282 (15.06) 789 (42.15)
Employment insurance/pension = 746 196 (26.27) 61 (8.18) 95 (12.73) 394 (52.82)
social assistance/disability 741 234 (31.58) 67 (9.04) 67 (9.04) 373 (50.34)
Spouse/Others 258 87 (33.72) 30 (11.63) 18 (6.98) 123 (47.67)
None 402 127 (31.59) 46 (11.44) 41 (10.20) 188 (46.77)
Non-White Employment 218 74 (33.94) 36 (16.51) 21 (9.63) 87 (39.91)
Employment insurance/pension | 101 26 (25.74) 10 (9.90) 8(7.92) 57 (56.44)
social assistance/disability 174 41 (23.56) 10 (5.75) 17 (9.77) 106 (60.92)
Declined to answer Employment 798 320 (40.10) 87 (10.90) 98 (12.28) 293 (36.72)
Employment insurance/pension | 363 132 (36.36) 42 (11.57) 38 (10.47) 151 (41.60)
social assistance/disability 368 152 (41.30) 37 (10.05) 24 (6.52) 155 (42.12)
Spouse/Others 100 48 (48.00) 9 (9.00) 6 (6.00) 37 (37.00)
None 214 103 (48.13) 15 (7.01) 17 (7.94) 79 (36.92)
Women White Employment 2543 1163 (45.73) 374 (14.71) 301 (11.84) 705 (27.72)
Employment insurance/pension = 809 372 (45.98) 82 (10.14) 85 (10.51) 270 (33.37)
social assistance/disability 1037 526 (50.72) 96 (9.26) 91 (8.78) 324 (31.24)
Spouse/Others 596 267 (44.80) 103 (17.28) 67 (11.24) 159 (26.68)
None 426 177 (41.55) 42 (9.86) 44 (10.33) 163 (38.26)
Non-White Employment 266 126 (47.37) 38 (14.29) 26 (9.77) 76 (28.57)
social assistance/disability 178 58 (32.58) 9 (5.06) 17 (9.55) 94 (52.81)
Spouse/Others 81 45 (55.56) 7 (8.64) 9 (11.11) 20 (24.69)
Declined to answer Employment 1206 631 (52.32) 185 (15.34) 118 (9.78) 272 (22.55)
Employment insurance/pension | 452 235 (51.99) 48 (10.62) 41 (9.07) 128 (28.32)
social assistance/disability 518 255 (49.23) 54 (10.42) 40 (7.72) 169 (32.63)
Spouse/Others 307 165 (53.75) 41 (13.36) 31 (10.10) 70 (22.80)
None 214 108 (50.47) 27 (12.62) 14 (6.54) 65 (30.37)
Non-binary/Did not specify =~ White Employment 1722 701 (40.71) 247 (14.34) 202 (11.73) 572 (33.22)
Employment insurance/pension = 716 236 (32.96) 80 (11.17) 66 (9.22) 334 (46.65)

(Continued)
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TABLE 2 Continued

Daily substance use N(%)

Frequent substance use N(%)

g
=z
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w
>
[V}
(%}
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©
5
w
Qo
>
w
®
=
K]
w
©
(S}
O
o

Stratum = Non-user N(%)

Income sources

Ethnicity

328 (40.95)

67 (8.36)

108 (13.48)

298 (37.20)

801

social assistance/disability

178 (35.11)

50 (9.86)

63 (12.43)

216 (42.60)

507

Spouse/Others

181 (47.26)

30 (7.83)

43 (11.23)

129 (33.68)

383

None
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58 (27.88)

15 (7.21)

46 (22.12)

89 (42.79)

208

Employment

Non-White

99 (59.28)

8 (4.79)

18 (10.78)

42 (25.15)

167

social assistance/disability

27 (38.03)

6 (8.45)

10 (14.08)

28 (39.44)

71

Spouse/Others

303 (27.20)

98 (8.80)

147 (13.20)

566 (50.81)

1114

Employment

Declined to answer

158 (33.40)

30 (6.34)

80 (16.91)

205 (43.34)

473

Employment insurance/pension

193 (41.06)

17 (3.62)

51 (10.85)

209 (44.47)

470

social assistance/disability

11 (4.49) 72 (29.39)

40 (16.33)

122 (49.80)

245

Spouse/Others

79 (34.96)

16 (7.08)

22 (9.73)

109 (48.23)

226

None

10.3389/fpsyt.2024.1476982

only exacerbates symptoms of mental health problems but can also
interfere with the efficacy of psychiatric medications (25, 26).
Additionally, the concurrent use of various substances can mask
underlying mental health problems and complicate their treatment
(27). Moreover, polysubstance use can increase the risk of overdose,
cognitive dysfunctions, and aggressiveness including violent
criminal behavior (25). Using various substances, particularly
when novel psychoactive substances are used for adulteration, can
lead to in unpredictable health consequences and complicated
treatment and harm reduction efforts (25, 28).

Our study found a significant variation in substance use across
socio-demographic characteristics. In line with previous studies (29,
30), we found a high prevalence of daily substance use among men
(44.7%) compared to women (29.3%) and non-binary/gender non-
specified individuals (36.7%). This gender difference can be at least
partially attributed to sociocultural factors, including societal
norms, expectations, and culturally-sanctioned gender roles (30).
Though the prevalence of daily substance use among women was
lower than among men, women are at higher risk of experiencing
acute and long term consequences of substance use than men (30),
making the relatively high rates of daily use seen among women in
our sample (29.3%) of clinical concern. Among homeless
individuals, about two-thirds (69.7%) were engaged in daily
substance use. This could be due to the fact that substance use
disorder can lead to job loss, disruption of social ties, and loss of
housing, which results in homelessness (31). In Canada, for
instance, about 25% of Canadians reported that substance use was
responsible for their most recent housing loss (32). On the other
hand, homelessness-related stress may also lead to substance use to
cope (33).

An individual’s socio-economic condition significantly
influences their substance use and the development SUD. Poverty
not only increases substance use but also exacerbates the risks
associated with SUD (34). In line with studies conducted in the USA
(35-37), we found a very high prevalence of daily substance use
among individuals with income sources from social assistance or
disability support (41.3%) and employment insurance or pension
(41.1%). This could be due to individuals with economic problems
resorting to substance use to cope with difficult life situations and
stress related to financial hardships (38). Additionally, individuals
with insecure sources of income may face challenges in accessing
mental and addiction treatment services, and as a result, substances
may be used as self-medication (36). We also found that the
majority of non-White men with income sources from social
assistance/disability (60.9%) and employment insurance/pension
(56.4%) engaged in daily substance use. Since non-White races/
ethnicities were disproportionately using substances, developing
targeted interventions and promoting equitable access to
treatment and support services are crucial.

In this study, the presence of two or more mental health
problems was associated with increased odds of daily substance
use. This could be due to the fact that individuals with mental health
problems may turn to substance use as a self-medication to
temporarily alleviate symptoms of mental illnesses (39).
Additionally, individuals with mental health problems may use
substances to cope with stress, as a source of pleasure, and for
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TABLE 3 Frequency of specific types of substance use among clients aged 19-64 who were using substances (N=22,500). .

Type of substances

2-4 times a month

Frequency of using substance, N (%)

2-3 times a week

Four or more
times weekly

Alcohol 2712 (25.49) 1189 (11.18) 664 (6.34) 2707 (25.44)
Opioid 52 (5.63) 61 (6.61) 69 (7.48) 637 (69.01)
Amphetamine/ 33 (14.16) 27 (11.59) 17 (7.30) 122 (52.36)
methamphetamine

Cocaine 381 (19.26) 287 (14.51) 207 (10.47) 842 (42.57)
Cannabis 2006 (23.25) 829 (9.61) 415 (4.81) 5187 (60.12)
Hallucinogen 73 (47.10) 16 (10.32) 23 (14.84) 4 (2.58)
Sedatives/hypnotics 28 (11.38) 51 (20.73) 28 (11.38) 125 (50.81)

TABLE 4 Multinomial logistic regression: Factors associated with frequency of substance use.

Variables Frequency of substance use

Occasional use aOR
(95%Cl, lower, upper)

Frequent use aOR
(95%Cl, lower, upper)

Daily use aOR
(95%Cl, lower, upper)

Gender
Women

Man

1.48 (1.24, 1.76)

2.12 (1.77, 2.54)

2.60 (2.27, 2.97)

Non-binary/did not specify

1.19 (1.00, 1.41)

1.23 (1.02, 1.48)

1.39 (1.21, 1.58)

Age groups

19-29 years old
30-49 years old

50-64 years old

1.65 (1.44, 1.89)

1.38 (1.22, 1.56)

1.48 (1.28, 1.72)

1.36 (1.19, 1.56)

1.72 (1.55, 1.90)

1.71 (1.56, 1.87)

Race/Ethnicity

White

Non-White
Declined to answer

Marital status

0.98 (0.72, 1.34)

1.00 (0.83, 1.21)

0.67 (0.46, 0.98)

1.01 (0.81, 1.24)

0.92 (0.72, 1.17)

0.98 (0.84, 1.13)

Married/common-law/partnership

Single

1.02 (0.93, 1.13)

1.25 (1.12, 1.40)

1.34 (1.24, 1.44)

Separated/Divorced/widowed

1.02 (0.89, 1.16)

1.19 (1.03, 1.37)

1.06 (0.96, 1.17)

Income sources

Employment

Employment Insurance/pension

0.67 (0.53, 0.84)

0.91 (0.71, 1.16)

1.18 (1.00, 1.39)

Social assistance/disability

0.60 (0.48, 0.75)

0.71 (0.57, 0.90)

0.88 (0.75, 1.03)

Spouse/partner/other

0.97 (0.77, 1.23)

0.90 (0.69, 1.18)

0.83 (0.68, 1.01)

None

0.77 (0.57, 1.04)

0.83 (0.60, 1.16)

1.22 (0.99, 1.50)

Living status

Private home/apartment/rented room

Board and care/Assisted living/group home

0.44 (0.30, 0.65)

0.55 (0.37, 0.82)

0.66 (0.53, 0.82)

Homeless/others

0.75 (0.52, 1.08)

0.93 (0.64, 1.33)

1.93 (1.57, 2.37)
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TABLE 4 Continued

Variables

Access to EPA or private insurance

Occasional use aOR
(95%Cl, lower, upper)

Frequency of substance use

Frequent use aOR
(95%Cl, lower, upper)

10.3389/fpsyt.2024.1476982

Daily use aOR

(95%Cl, lower, upper)

No

Yes

1.09 (1.00, 1.20)

1.10 (1.00, 1.21)

1.47 (1.38, 1.58)

Health Zones

Western

Eastern 0.64 (0.56, 0.73) 0.47 (0.40, 0.56) 0.83 (0.75, 0.91)
Northern 0.73 (0.64, 0.83) 0.63 (0.55, 0.73) 1.00 (0.91, 1.09)
Western 1.22 (1.06, 1.39) 0.93 (0.80, 1.09) 0.85 (0.76, 0.94)

‘ Suicide risk

No

Mild 1.56 (141, 1.71) 1.52 (1.37, 1.69) 1.71 (1.59, 1.83)
Moderate/High 1.40 (1.12, 1.76) 1.34 (1.04, 1.73) 1.58 (1.34, 1.86)

Current/past mental health problems

0

1

1.34 (1.19, 1.51)

1.28 (1.13, 1.46)

1.57 (1.44, 1.71)

2+

1.34 (1.21, 1.49)

1.21 (1.08, 1.36)

1.43 (1.33, 1.55)

Current/past medical health problems

0

1

2+

1.09 (0.97, 1.23)

1.08 (0.91, 1.28)

0.97 (0.85, 1.11)

0.91 (0.75, 1.10)

1.25 (1.15, 1.36)

1.03 (0.91, 1.17)

Psychosocial stressors

0

2+

1.58 (1.39, 1.80)

1.96 (1.76, 2.19)

2.22(1.92, 2.55)

2.52 (2.22, 2.85)

1.96 (1.79, 2.15)

2.32 (2.14, 2.51)

Two-way interaction of gender, ethnicity and income sources

Gender*Ethnicity/Race

‘Woman

Man*Non-White
Man * Decline to answer

Non-binary/Did not specify *Non-White

1.21 (0.80, 1.83)
0.77 (0.60, 0.99)

1.39 (0.95, 2.05)

1.04 (0.66, 1.63)
0.81 (0.63, 1.06)

0.80 (0.50, 1.29)

0.92 (0.69, 1.22)
0.81 (0.68, 0.96)

0.88 (0.66, 1.17)

Non-binary* Did not specify/declined
to answer

Gender*Income sources

Employment

0.82 (0.66, 1.02)

0.69 (0.53, 0.89)

0.86 (0.73, 1.01)

Man*Employment Insurance/pension

1.21 (0.88, 1.67)

1.14 (0.83, 1.57)

1.11 (0.89, 1.39)

Man * Social assistance/disability

1.25 (0.91, 1.70)

0.85 (0.62, 1.18)

0.99 (0.80, 1.22)

Man * Spouse/partner/Other

0.75 (0.49, 1.15)

0.43 (0.26, 0.70)

1.00 (0.74, 1.36)
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TABLE 4 Continued

Variables

Occasional use aOR
(95%Cl, lower, upper)

Two-way interaction of gender, ethnicity and income sources

Man * None 0.98 (0.65, 1.47)

Non-binary/did not specify * Employment 1.46 (1.09, 1.96)

Insurance/pension

Non-binary/did not specify * Social 1.60 (1.21, 2.12)

assistance/disability

10.3389/fpsyt.2024.1476982

Frequency of substance use

Frequent use aOR
(95%Cl, lower, upper)

Daily use aOR
(95%Cl, lower, upper)

0.75 (0.49, 1.15) 0.66 (0.50, 0.87)

1.00 (0.72, 1.40) 1.25 (1.00, 1.55)

0.92 (0.66, 1.28) 1.24 (1.01, 1.52)

Non-binary/did not specify * Spouse/ 0.92 (0.67, 1.27)

partner/other

Non-binary/did not specify * None 1.13 (0.76, 1.68)

0.78 (0.54, 1.14) 1.06 (0.82, 1.37)

0.93 (0.59, 1.45) 1.00 (0.76, 1.32)

Race/Ethnicity*Income sources

White

Non-White * Employment 1.43 (0.87, 2.35)

Insurance/pension

1.17 (0.63, 2.20) 1.68 (1.16, 2.42)

Non-White * Social assistance/disability 0.98 (0.62, 1.56)

Non-White * Spouse/partner/Other 0.61 (0.35, 1.06)
Non-White * None 0.64 (0.35, 1.19)
Decline * Employment insurance/pension 1.42 (1.08, 1.86)

Decline * Social assistance/disability 1.17 (0.89, 1.53)

2.66 (1.64, 4.30) 2.82 (2.08, 3.82)

1.30 (0.70, 2.45) 1.07 (0.70, 1.61)
1.01 (0.50, 2.02) 1.07 (0.72, 1.60)
1.03 (0.77, 1.39) 0.90 (0.74, 1.10)

0.99 (0.72, 1.35) 1.29 (1.07, 1.55)

Decline * Spouse/partner/Other 0.98 (0.71, 1.36)

0.92 (0.62, 1.37) 0.98 (0.76, 1.27)

Decline * None 0.83 (0.58, 1.20)

0.82 (0.54, 1.22) 0.80 (0.62, 1.02)

socialization purposes (39, 40). Conversely, in the longer term,
substance use affects the brain’s neurobiology and leads to changes
in mood, cognition, and behavior, which contribute to the
development of mental illnesses or exacerbation of symptoms
(39). We also found that having two or more psychosocial
stressors was associated with all levels of substance use:
occasional, frequent, and daily. This may stem from the tendency
of individuals facing psychosocial stressors to utilize substances as a
coping mechanism (41). Over time, these stressors can increase the
risk of initiating substance use and developing addiction (42).
This study is the first provincial-level analysis providing
evidence regarding substance use disparities, considering the
intersection of gender, ethnicity, and income sources among
clients seeking MHA services. This type of study is instrumental
in identifying and developing plans to address health equity
concerns and instituting intervention strategies that consider the
unique needs of various subgroups in society. Also, what makes our
study the first in Canada is the unique nature of our study
population: individuals seeking MHA services with symptoms of
unconfirmed mental health problems and addiction. However, our
study has also some limitations. We used a cross-sectional study
design that cannot establish a temporal relationship, making it
difficult to know if, for example, social disability and mental
illnesses precede and/or follow substance use. Moreover, due to
social desirability bias, clients may not disclose detailed information
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about illegal drug use or even deny using it. Additionally, this study
may not generalizable to all individuals with mental health
problems and addiction across Canada. Moreover, we did not
gather data regarding tobacco and other substance use frequency.
Additionally, although the prevalence of opioid use was high, we did
not gather data regarding opioid overdose and related emergency
department visit or hospitalization. Also, we did not use standard
tools or DSM-5 criteria to assess mental health problems.

Conclusions

The prevalence of daily substance use was high in our sample of
individuals seeking mental health and addictions services and varied
by participant socio-demographic characteristics of gender identity,
ethnicity/race, and/or income source. The highest prevalence of daily
substance use was observed among non-White men whose income
source was from social assistance or disability support and
employment insurance/pension, indicating that prevention and
treatment approaches should address these individual and
structural level factors contributing to daily substance use. Being
homeless/other living conditions (Group home, transition house, jail,
halfway house, hostel, and hotel), having two or more medical or
mental illnesses (current or past), and experiencing two or more
psychosocial stressors were associated with daily substance use;
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further studies are needed to understand the temporal relationship
between these variables and daily substance use.

Data availability statement

The findings of this study rely on data owned by Nova Scotia
Health (NSH) Authority; thus, access may be granted, subject to
approval from the data custodian. Requests to access the datasets
should be directed to patryk.simon@nshealth.ca.

Ethics statement

The studies involving humans were approved by The Research
Ethics Board of the NSH Authority. The studies were conducted in
accordance with the local legislation and institutional requirements.
The participants provided their written informed consent to
participate in this study.

Author contributions

MS: Conceptualization, Formal analysis, Investigation,
Methodology, Software, Writing — original draft. PT: Writing -
review & editing. SH: Writing - review & editing. PS: Writing -
review & editing. JW: Conceptualization, Funding acquisition,
Supervision, Writing — review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This analysis

References

1. Degenhardt L, Charlson F, Ferrari A, Santomauro D, Erskine H, Mantilla-Herrara
A, et al. The global burden of disease attributble to alcohol and drug use in 195
countries and territories, 1990-2016: a systematic analysis for the Global Burden of
Disease Study 2016. Lancet Psychiatry. (2018) 5:987-1012. doi: 10.1016/52215-0366
(18)30337-7

2. Ritchie H, Arriagada P, Roser M. Opioids, cocaine, cannabis and other illicit drugs.
(2022). Available online at: https://ourworldindata.org/illicit-drug-use.

3. WHO. Towards an action plan (2022-2030) to effectively implement the Global
strategy to reduce the harmful use of alcohol. WHO. (2021).

4. WHO. Harmful use of alcohol kills more than 3 million people each year, most of
them men. WHO (2018) 2:2019.

5. PAHO. The burden of drug use disorders in the Region of the Americas, 2000-
2019, in: Noncommunicable diseases and mental health data portal . Available online at:
https://www.paho.org/en/enlace/burden-drug-use-disorders:~:text=The%20burden%
200f%20health%20l0ss%20due%20t0%20drug%20use%20disorders&text=332%
20years%200f%20life%20lost,per%20100%2C000%20population%20for%20women
(Accessed 13/06/2023).

6. CAMH. Mental illness and addiction: facts and statistics . Available online at:
https://www.camh.ca/en/driving-change/the-crisis-is-real/mental-health-statistics:~:
text=It%20is%20estimated%20that%2067%2C000,This%20includes%3A&text=over%
2047%2C000%20deaths%20attributabl%20t0,15%2C000%20deaths%20attributble%
20to%20alcohol (Accessed 24/02/2023).

Frontiers in Psychiatry

12

10.3389/fpsyt.2024.1476982

was supported by a CIHR (Canadian Institutes of Health Research)
Canada Research Chair (Tier 1) on Health Data Science and
Innovation award and a Research Nova Scotia operating grant
(2022-2023) to JW.

Acknowledgments

We would like to extend our gratitude to NSH for allowing us
access to these data.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2024.
1476982/full#supplementary-material

7. Pearson C, Janz T, Ali J. Mental and substance use disorders in Canada. ON:
Statistics Canada Ottawa (2013).

8. Statistics Canada. Tab 13-10-0465-01 Mental health indicators. Available online
at: https://wwwl150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1310046501 (Accessed
February 16, 2024).

9. NIDA. Addiction and health (2022). National Institute on Drug Abuse. Available
online at: https://nida.nih.gov/publications/drugs-brains-behavior-science-addiction/
addiction-health (Accessed 30 Sep. 2023).

10. Martins SS, Fenton MC, Keyes KM, Blanco C, Zhu H, Storr CL. Mood and
anxiety disorders and their association with non-medical prescription opioid use and
prescription opioid-use disorder: longitudinal evidence from the National
Epidemiologic Study on Alcohol and Related Conditions. Psychol Med. (2012)
42:1261-72. doi: 10.1017/50033291711002145

11. Rush B, Koegl CJ. Prevalence and profile of people with co-occurring mental and
substance use disorders within a comprehensive mental health system. Can J
Psychiatry. (2008) 53:810-21. doi: 10.1177/070674370805301207

12. Cookey J, McGavin J, Crocker CE, Matheson K, Stewart SH, Tibbo PG. A
retrospective study of the clinical characteristics associated with alcohol and cannabis
use in early phase psychosis. Can ] Psychiatry. (2020) 65:426-35. doi: 10.1177/
0706743720905201

13. Skinner W, O’Grady C, Bartha C, Parker C. Concurrent substance use and mental
health disorders. Toronto: Centre for Addiction and Mental Health (2004).

frontiersin.org


mailto:patryk.simon@nshealth.ca
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1476982/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1476982/full#supplementary-material
https://doi.org/10.1016/S2215-0366(18)30337-7
https://doi.org/10.1016/S2215-0366(18)30337-7
https://ourworldindata.org/illicit-drug-use
https://www.paho.org/en/enlace/burden-drug-use-disorders:~:text=The%20burden%20of%20health%20loss%20due%20to%20drug%20use%20disorders&text=332%20years%20of%20life%20lost,per%20100%2C000%20population%20for%20women
https://www.paho.org/en/enlace/burden-drug-use-disorders:~:text=The%20burden%20of%20health%20loss%20due%20to%20drug%20use%20disorders&text=332%20years%20of%20life%20lost,per%20100%2C000%20population%20for%20women
https://www.paho.org/en/enlace/burden-drug-use-disorders:~:text=The%20burden%20of%20health%20loss%20due%20to%20drug%20use%20disorders&text=332%20years%20of%20life%20lost,per%20100%2C000%20population%20for%20women
https://www.camh.ca/en/driving-change/the-crisis-is-real/mental-health-statistics:~:text=It%20is%20estimated%20that%2067%2C000,This%20includes%3A&text=over%2047%2C000%20deaths%20attributabl%20to,15%2C000%20deaths%20attributble%20to%20alcohol
https://www.camh.ca/en/driving-change/the-crisis-is-real/mental-health-statistics:~:text=It%20is%20estimated%20that%2067%2C000,This%20includes%3A&text=over%2047%2C000%20deaths%20attributabl%20to,15%2C000%20deaths%20attributble%20to%20alcohol
https://www.camh.ca/en/driving-change/the-crisis-is-real/mental-health-statistics:~:text=It%20is%20estimated%20that%2067%2C000,This%20includes%3A&text=over%2047%2C000%20deaths%20attributabl%20to,15%2C000%20deaths%20attributble%20to%20alcohol
https://www.camh.ca/en/driving-change/the-crisis-is-real/mental-health-statistics:~:text=It%20is%20estimated%20that%2067%2C000,This%20includes%3A&text=over%2047%2C000%20deaths%20attributabl%20to,15%2C000%20deaths%20attributble%20to%20alcohol
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1310046501
https://nida.nih.gov/publications/drugs-brains-behavior-science-addiction/addiction-health
https://nida.nih.gov/publications/drugs-brains-behavior-science-addiction/addiction-health
https://doi.org/10.1017/S0033291711002145
https://doi.org/10.1177/070674370805301207
https://doi.org/10.1177/0706743720905201
https://doi.org/10.1177/0706743720905201
https://doi.org/10.3389/fpsyt.2024.1476982
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Soboka et al.

14. Atkins C. Co-occurring disorders: Integrated assessment and treatment of substance
use and mental disorders. USA: Pesi Publishing & Media (2014).

15. Wang J, Yang L, Tibbo P, Simon P, Bullerwell M. The health and psychosocial
profiles of adults who sought mental health and addiction specialty services through a
centralized intake process in nova scotia in 2020 and 2021. Can ] Psychiatry. (2023)
68:613 - 22. doi: 10.1177/07067437231159768

16. Azur M], Stuart EA, Frangakis C, Leaf PJ. Multiple imputation by chained
equations: what is it and how does it work? Int ] Methods Psychiatr Res. (2011) 20:40-9.
doi: 10.1002/mpr.329

17. Graham JW, Olchowski AE, Gilreath TD. How many imputations are really
needed? Some practical clarifications of multiple imputation theory. Prev Science.
(2007) 8:206-13. doi: 10.1007/s11121-007-0070-9

18. Von Hippel PT. How to impute interactions, squares, and other transformed
variables. Sociological methodology. (2009) 39:265-91. doi: 10.1111/j.1467-
9531.2009.01215.x

19. White IR, Royston P, Wood AM. Multiple imputation using chained equations:
issues and guidance for practice. Stat Med. (2011) 30:377-99. doi: 10.1002/sim.v30.4

20. Rubin DB. Multiple Imputation for Nonresponse in Surveys. New York, NY:
JohnWiley & Sons (1987).

21. Lake S, Walsh Z, Kerr T, Cooper ZD, Buxton J, Wood E, et al. Frequency of
cannabis and illicit opioid use among people who use drugs and report chronic pain: A
longitudinal analysis. PloS Med. (2019) 16:e1002967. doi: 10.1371/journal.pmed.
1002967

22. van Draanen J, Tsang C, Mitra S, Phuong V, Murakami A, Karamouzian M, et al.
Mental disorder and opioid overdose: a systematic review. Soc Psychiatry Psychiatr
Epidemiol. (2022) 57:647-71. doi: 10.1007/s00127-021-02199-2

23. NIH. Substance use and co-occurring mental disorders . Available online at:
https://www.nimh.nih.gov/health/topics/substance-use-and-mental-health (Accessed
26/09/20232023).

24. Karila L, Roux P, Rolland B, Benyamina A, Reynaud M, Aubin H]J, et al. Acute
and long-term effects of cannabis use: a review. Curr Pharm Des. (2014) 20:4112-8.
doi: 10.2174/13816128113199990620

25. Rinaldi R, Bersani G, Marinelli E, Zaami S. The rise of new psychoactive
substances and psychiatric implications: A wide-ranging, multifaceted challenge that
needs far-reaching common legislative strategies. Hum Psychopharmacol. (2020) 35:
€2727. doi: 10.1002/hup.v35.3

26. Gray R, Bressington D, Hughes E, Ivanecka A. A systematic review of the effects
of novel psychoactive substances ‘legal highs’ on people with severe mental illness. ]
Psychiatr Ment Health Nurs. (2016) 23:267-81. doi: 10.1111/jpm.2016.23.issue-5

27. Branjerdporn G, Meredith P, Strong ], Garcia ], Brockington IF, Aucamp HM, et al.
Diagnostic and statistical manual of mental disorders, Vol. 16. USA. (2013). pp. 813-31.

28. Karch SB, Busardd FP, Vaiano F, Portelli F, Zaami S, Bertol E. Levamisole
adulterated cocaine and pulmonary vasculitis: Presentation of two lethal cases and

Frontiers in Psychiatry

13

10.3389/fpsyt.2024.1476982

brief literature review. Forensic Sci Int. (2016) 265:96-102. doi: 10.1016/j.forsciint.
2016.01.015

29. NIDA. Sex and gender differences in substance use, in: . National Institute on Drug
Abuse. Available online at: https://nida.nih.gov/publications/research-reports/substance-
use-in-women/sex-gender-differences-in-substance-use (Accessed 4 Oct. 2023).

30. McHugh RK, Votaw VR, Sugarman DE, Greenfield SF. Sex and gender
differences in substance use disorders. Clin Psychol Review. (2018) 66:12-23.
doi: 10.1016/j.cpr.2017.10.012

31. Stblein GW, Hill BS, Keshavarz S, Llorente MD. Homelessness and substance use
disorders. In: Ritchie EC, Llorente MD, editors. Clinical management of the homeless patient:
social, psychiatric, and medical issues. Springer International Publishing, Cham (2021). p. 179-94.

32. Government of Canada. Report on addiction, substance use and homelessness .
Available online at: https://www.infrastructure.gc.ca/homelessness-sans-abri/reports-
rapports/addiction-toxicomanie-eng.html (Accessed 04/10/20232022).

33. Tompsett CJ, Domoff SE, Toro PA. Peer substance use and homelessness
predicting substance abuse from adolescence through early adulthood. Am J
Community Psychol. (2013) 51:520-9. doi: 10.1007/s10464-013-9569-3

34. Unodc. Socioeconomic characteristicsand drug use disorders . Available
online at: https://wdr.unodc.org/wdr2020/field/ WDR20_Booklet_5.pdf (Accessed
04/10/2023).

35. Pear VA, Ponicki WR, Gaidus A, Keyes KM, Martins SS, Fink DS, et al. Urban-
rural variation in the socioeconomic determinants of opioid overdose. Drug Alcohol
Depend. (2019) 195:66-73. doi: 10.1016/j.drugalcdep.2018.11.024

36. Baptiste-Roberts K, Hossain M. Socioeconomic disparities and self-reported
substance abuse-related problems. Addict Health. (2018) 10:112-22. doi: 10.22122/
ahj.v10i2.561

37. Visconti AJ, Santos GM, Lemos NP, Burke C, Coffin PO. Opioid overdose deaths
in the city and county of san francisco: prevalence, distribution, and disparities. ] Urban
Health. (2015) 92:758-72. doi: 10.1007/s11524-015-9967-y

38. UN. World Drug Report 2020 (United Nations publication, Sales No. E.20.X1.6).
Available online at: https://wdr.unodc.org/wdr2020/index2020.html (Accessed
February 21, 2024).

39. National Institute on Drug Abuse. Common comorbidities with substance use
disorders research report. USA: NIH (2020) p. 1-46. Available at: https://www.ncbi.nlm.
nih.gov/books/NBK571451/ (Accessed February 21, 2024).

40. Thornton LK, Baker AL, Lewin TJ, Kay-Lambkin FJ, Kavanagh D, Richmond R,
et al. Reasons for substance use among people with mental disorders. Addictive
Behaviors. (2012) 37:427-34. doi: 10.1016/j.addbeh.2011.11.039

41. Guinle MIB, Sinha R. The role of stress, trauma, and negative affect in alcohol misuse
and alcohol use disorder in women. Alcohol Res. (2020) 40:05. doi: 10.35946/arcr.v40.2.05

42. Lijffijt M, Hu K, Swann AC. Stress modulates illness-course of substance use
disorders: a translational review. Front Psychiatry. (2014) 5:83. doi: 10.3389/
fpsyt.2014.00083

frontiersin.org


https://doi.org/10.1177/07067437231159768
https://doi.org/10.1002/mpr.329
https://doi.org/10.1007/s11121-007-0070-9
https://doi.org/10.1111/j.1467-9531.2009.01215.x
https://doi.org/10.1111/j.1467-9531.2009.01215.x
https://doi.org/10.1002/sim.v30.4
https://doi.org/10.1371/journal.pmed.1002967
https://doi.org/10.1371/journal.pmed.1002967
https://doi.org/10.1007/s00127-021-02199-2
https://www.nimh.nih.gov/health/topics/substance-use-and-mental-health
https://doi.org/10.2174/13816128113199990620
https://doi.org/10.1002/hup.v35.3
https://doi.org/10.1111/jpm.2016.23.issue-5
https://doi.org/10.1016/j.forsciint.2016.01.015
https://doi.org/10.1016/j.forsciint.2016.01.015
https://nida.nih.gov/publications/research-reports/substance-use-in-women/sex-gender-differences-in-substance-use
https://nida.nih.gov/publications/research-reports/substance-use-in-women/sex-gender-differences-in-substance-use
https://doi.org/10.1016/j.cpr.2017.10.012
https://www.infrastructure.gc.ca/homelessness-sans-abri/reports-rapports/addiction-toxicomanie-eng.html
https://www.infrastructure.gc.ca/homelessness-sans-abri/reports-rapports/addiction-toxicomanie-eng.html
https://doi.org/10.1007/s10464-013-9569-3
https://wdr.unodc.org/wdr2020/field/WDR20_Booklet_5.pdf
https://doi.org/10.1016/j.drugalcdep.2018.11.024
https://doi.org/10.22122/ahj.v10i2.561
https://doi.org/10.22122/ahj.v10i2.561
https://doi.org/10.1007/s11524-015-9967-y
https://wdr.unodc.org/wdr2020/index2020.html
https://www.ncbi.nlm.nih.gov/books/NBK571451/
https://www.ncbi.nlm.nih.gov/books/NBK571451/
https://doi.org/10.1016/j.addbeh.2011.11.039
https://doi.org/10.35946/arcr.v40.2.05
https://doi.org/10.3389/fpsyt.2014.00083
https://doi.org/10.3389/fpsyt.2014.00083
https://doi.org/10.3389/fpsyt.2024.1476982
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	The substance use profiles of adults who sought mental health and addiction services through a centralized intake process in Nova Scotia (2020–2021)
	Introduction
	Materials and methods
	Participants
	Measures
	Substance use measurements
	Presence of current or past provisional diagnosis of mental disorders
	Presence of current or history of medical problems
	Suicide risk
	Psychosocial stressors
	Demographic and socio-economic information

	Data imputation
	Data analysis

	Results
	Frequency of substance use
	Route of substance administration
	Factors associated with frequency of substance use

	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	Supplementary material
	References


