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Data come from self-reported standardized assessments 
completed at intake in two clinical samples. In both 
samples, adolescents were primarily presenting to 
psychiatric services for internalizing concerns (e.g., anxiety, 
depression, and/or stress and trauma related disorders). 

1. Inpatient Sample: 
100 adolescents 13-17 years of age (mean 15.4)  
admitted to the local youth mental health unit in 2019 
(5). All adolescents 12+ admitted to the unit who were 
cognitively and safely able to consent and participate 
were eligible (78% response rate). 

• 65% girls, 29 % boys, 6% gender diverse

• 82% female

2. Outpatient Sample: 

927 adolescents 12-17 years of age (mean 14.7)  
attending a local outpatient mental health program from 
2019-2021. All adolescents attending the service were 
eligible (~75% response rate). 

• 54% girls, 33% boys, 13% gender diverse

• 66% female
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• Substance use and mental health concerns are the 
leading cause of morbidity worldwide with half of 
lifetime psychiatric disorders beginning during 
adolescence (1).

• Co-occurring substance use and mental health 
symptoms are common and associated with 
greater problem severity and complexity, and 
poorer prognosis (2). 

• Many adolescents present to psychiatric services 
prior to addiction services, though substance use 
assessment and treatment are rarely integrated 
into routine care (2-4). This is partly due to 
uncertainty regarding why, how, when, and for 
whom substance use and mental health problems 
co-occur. 

Objectives: To identify patterns, and clinical 
correlates, of substance use and mental health 
symptoms among adolescents presenting to both 
inpatient and outpatient psychiatric services in 
Hamilton, Ontario. 

Latent Profile Analysis was used to uncover non-linear, complex patterns of associations 
between substance use and mental health symptoms. This poster reports entropy, a measure of 
classification certainty, where higher values (>0.8) reflect better fit of the profiles to the data. 
Multinomial logistic regression was subsequently used to examine correlates of identified profiles.

Substance Use (SU) Indicator Variables

Mental Health (MH) Symptom Indicator Variables
The Ontario Child Health Study Emotional and Behavioural Scales were used to measure mental health symptoms (6; past 
3months inpatient; past 6months outpatient). Each item is scored on a 3-point scale from 0 ‘never or not true,’ to 2 ‘often or 
very true.’ Items are summed and scores include:

• Social Phobia (5 items scored 0-10)
• Generalized Anxiety Disorder (6 items scored 0-12)
• Major Depressive Episode (9/8 items outpatient/inpatient scored 0-18/16)
• Attention Deficit Hyperactivity Disorder (ADHD; 8 items scored 0-16)
• Oppositional Defiant Disorder (6 items scored 0-12)
• Conduct Disorders (11 items scored 0-22)

Inpatient Sample: 4 Profile Model (n=100) Outpatient Sample: 3 Profile Model (n=922)

Next Steps

1. Future analyses will include multivariable 
regressions using a 3-step approach to 
account for classification uncertainty in 
profile membership. 

2. More sociodemographic, substance use, 
mental health, and service use correlates 
will be explored. 

3. Final profiles and corelates will be 
interpreted with clinicians and leadership 
affiliated with the clinical settings. 
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Inpatient (prior 3 months) Outpatient (prior 6 months)
Alcohol (0-3/4) never (0), not in the past month (1), past month 

but no heavy drinking (defined ats 5 or more drinks 
in one sitting) (2), and past month heavy episodic 
drinking (3).

never (0), not past 6 months (1), a few times (2), once per 
week (2), and 2 or more times per week (4).

Cannabis (0-3/4)
All separate with the same responses:  never (0), 
not in the past month (1), past month but not daily 
(2), daily (3).

never (0), not in the past 6 months (1), sometimes but not 
daily (2), at least once a day (3), more than once a day (4). 

Cigarettes (0-3/4) Combined: never (0), not in the past 6 months (1), 
sometimes but not every day (2), at least once a day (3), 
10 or more times a day (4).E-cigarettes (0-3/4)

Entropy=0.89
Invariant across gender and 
pre- to mid-COVID, partially 

invariant across sex. 

0

2

4

6

8

10

12

14

Alco
hol

Cannabis

Cigarette
s

E-ci
garette

s

So
cia

l P
hobia

General
ize

d Anxie
ty

Depressi
on

ADHD

Opposit
ional

Conduct

In
di

ca
to

r M
ea

ns

Low SU/Lower MH (36%)
High SU/Lower MH (21%)
Low SU/Higher MH (20%)
High SU/Higher MH (23%)

0

2

4

6

8

10

12

14

Alco
hol

Cannabis

Cig/E-ci
ga

rette
s

So
cia

l P
hobia

General
ize

d Anxie
ty

Depressi
on

ADHD

Opposit
ional

Conduct

In
di

ca
to

r M
ea

ns

Low SU/Lower MH (26.2%)
Low SU/Higher MH (48.2%)
High SU/Higher MH (25.6%)

1

2

Background1 Methods2

3 Preliminary Results

Conclusions4

Univariable Multinomial Regressions 
Reference: Low/Lower High/Lower

OR (95% CI); p-value
Low/Higher
OR (95% CI); p-value

High/Higher
OR (95% CI); p-value

Age (13-17) 1.8 (1.04, 3.0)** 0.7 (0.5, 1.2) 1.3 (0.8, 2.1)
Female sex (0=male) 0.9 (0.2, 3.5) 0.6 (0.2, 2.3) 1.3 (0.3, 6.1)
Girl (0=not girl)a 1.0 (0.3, 4.0) 1.2 (0.3, 5.1) 1.4 (0.3, 6.0)
Gender Diverse (0=cisgender)a 0.6 (0.1, 3.4) 1.0 (0.2, 5.6) 1.0 (0.2, 5.4)
White race 1.2 (0.3, 4.7) 0.4 (0.1, 1.4) 0.5 (0.2, 1.7)
Lifetime prescription drug misuse 6.0 (1.5, 23.6)** 4.3 (1.1, 17.6)* 15.0 (3.8, 58.8)**
Lifetime illicit drug use 15.5 (2.9, 83.4)** 3.0 (0.5, 20.2) 80.8 (13.2, 494.0)**
Psychosis symptoms 0.8 (0.7, 1.02) 1.1 (0.9, 1.2) 1.1 (1.01, 1.3)*
Past 6 months ED 0.9 (0.2, 3.8) 4.0 (1.2, 13.6)* 0.8 (0.2, 3.3)
Past 6 months inpatient 1.1 (0.2, 7.5) 8.7 (2.0, 38.9)** 4.7 (1.04, 20.9)*
aentered into the same model; bold** p<0.01; not bold* p<0.05

Univariable Multinomial Regressions 
Reference: Low/Lower Low/Higher

OR (95% CI); p-value
High/Higher

OR (95% CI); p-value
Age (12-17) 1.2 (1.1, 1.3)** 2.0 (1.7, 2.3)**
Female sex (0=male) 4.0 (2.9, 5.6)** 3.0 (2.1, 4.4)**
Girl (0=boy)a 3.3 (2.3, 4.7)** 2.8 (1.9, 4.1)**
Gender Diverse (0=boy)a 8.5 (4.4, 16.4)** 2.8 (1.3, 6.0)*
White race (0=multiracial/other) 0.6 (0.4, 0.92)* 0.9 (0.5, 1.4)
Family income (0-11; 15K-150K) 0.9 (0.9, 0.98)** 0.9 (0.87, 0.99)*

Prior suicide attempt (1=any/ever) 3.8 (2.5, 5.5)** 7.0 (4.5, 10.7)**
Trauma history (physical abuse; 1=any/ever) 2.1 (1.4, 3.3)** 5.4 (3.4, 8.5)**
Trauma history (sexual abuse; 1=any/ever) 3.1 (1.9, 5.2)** 11.2 (6.6, 18.9)**
Past year outpatient service use (1=yes) 3.0 (1.9, 4.9)** 3.6 (1.9, 6.6)**
Past year mental health related ED (1=yes) 2.1 (1.5, 3.0)** 3.3 (2.3, 4.9)**
aentered into the same model; bold** p<0.01; not bold* p<0.05

• Adolescent clinical profiles were found 
that map onto the 4-Qudrant Model of 
Concurrent Disorders aligned with recent 
findings from a systematic review of 
patterns of adolescent multiple substance 
use (7). All four quadrants are reflected in 
the inpatient sample, and three out of 
four in the outpatient sample. 

This work will help inform future 
etiologic, prognostic, and 

intervention research to address 
substance use in adolescent 

mental health settings.

Entropy=0.97


