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Abstract

Objectives To examine co-occurring mental health problems among a population-based sample of high school students in Ontario,
Canada, to understand their prevalence, associated risk factors, and relationship with mental health service access and utilization.
Methods The data were derived from the 2013 Ontario Student Drug Use and Health Survey, a biennial survey of students
attending publicly funded Ontario schools, from a subsample of students who completed both the internalizing and substance use
portions of the survey (n =2945). Rates of co-occurring problems were calculated for the previous 12 months. Service use for
students with co-occurring problems was also calculated for the past 12 months. Odds ratios were estimated using binary logistic
regression models correcting for the survey design.

Results In an adjusted model, youth with internalizing symptoms were 2.40 times more likely and youth with substance use
problems were 2.24 times more likely to have accessed mental health services during the past 12 months than youth without these
problems. Youth with co-occurring internalizing and substance use problems were 6.74 times more likely (95% CI 4.66-9.76,
p<0.001) to have accessed mental health services during the past year compared with youth without co-occurring problems, but
only 52.8% of youth with co-occurring problems (95% CI 45.6-59.9%) used mental health services.

Conclusions The findings suggest that just over half of Ontario students in grades 9 through 12 who have co-occurring inter-
nalizing and substance use problems are utilizing mental health services. Further research should examine the factors related to
service use in this population in order to better inform policy and program development.

Résumé

Objectifs Examiner les troubles de santé mentale concomitants dans un échantillon populationnel d’éléves du secondaire en
Ontario, au Canada, pour comprendre la prévalence de ces troubles, les facteurs de risque associés et leurs liens avec 1’accés et le
recours aux services de santé mentale.

Méthode Nos données sont dérivées du Sondage sur la consommation de drogues et la santé des ¢leves de ’Ontario de 2013, une
enquéte bisannuelle auprés des éléves fréquentant 1’école publique dans la province; elles proviennent d’un sous-échantillon
d’¢léves ayant rempli a la fois les parties du sondage sur I’intériorisation et sur la consommation de substances (n = 2 945). Les
taux de problémes concomitants ont été calculés pour les 12 mois antérieurs. L'utilisation des services par les éléves présentant
des problémes concomitants a aussi été calculée pour les 12 mois antérieurs. Les rapports de cotes ont été estimés au moyen de
modeles de régression logistique binaires apres correction du plan de sondage.
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Résultats Selon un modé¢le ajusté, les jeunes présentant des symptomes d’intériorisation étaient 2,40 fois plus susceptibles, et les
jeunes présentant des problémes de consommation de substances, 2,24 fois plus susceptibles, d’avoir eu accés a des services de
santé mentale au cours des 12 mois antérieurs que les jeunes ne présentant pas de tels problémes. Les jeunes ayant des problémes
concomitants d’intériorisation et de consommation de substances étaient 6,74 fois plus susceptibles (IC de 95 % : 4,66-9,76, p <
0,001) d’avoir eu acces a des services de santé¢ mentale au cours de 1’année antérieure que les jeunes sans problémes concom-
itants, mais seulement 52,8 % des jeunes ayant des problémes concomitants (IC de 95 % : 45,6 %-59,9 %) avaient utilisé des
services de santé mentale.

Conclusions Ces résultats indiquent qu’un peu plus de la moitié des éléves de I’Ontario de la 9° a la 12° année ayant des
problémes concomitants d’intériorisation et de consommation de substances ont recours aux services de santé mentale. Il faudrait
pousser la recherche pour examiner les facteurs liés a I’utilisation des services dans cette population afin d’éclairer 1’élaboration

des politiques et des programmes.

Keywords Adolescents - Health services - Substance-related disorders - Depression

Mots-clés Adolescents - Services de santé - Troubles liés a une substance - Dépression

Introduction

An estimated 23.4% of Canadians aged 9-19 years are
living with mental illness (Mental Health Commission of
Canada 2013), with anxiety and mood disorders present-
ing as the most prevalent in adolescents (Mann et al.
2011). National surveys estimate the prevalence of severe
substance use disorders (SUDs) among adolescents is be-
tween 2% and 5% (Sterling et al. 2010). Despite the com-
mon co-occurrence of mental illness and SUDs, relatively
little is known about youth living with co-occurring prob-
lems. Based on surveys conducted in the general popula-
tion, it is estimated that among youth with a current SUD,
approximately 65-75% also have co-occurring mental
health disorders. The rates are even higher if youth with
only psychiatric symptoms (not meeting the threshold for
diagnosis) are included (Diamond et al. 2006). Co-
occurring problems in youth are associated with academic
problems, relationship difficulties, and higher rates of sui-
cide attempts and completions (Cummings et al. 2014).
Youth with co-occurring problems also have greater se-
verity of disorders, poorer prognoses, increased treatment
challenges, and greater unmet needs for treatment com-
pared to individuals with either type of disorder alone
(Cummings et al. 2014; Lundkvist-Houndoumadi and
Thastum 2017; Urbanoski et al., 2007). Nevertheless,
very little is known about this group with respect to the
nature of the care these youth receive.

While it is well established that externalizing disorders
such as Attention Deficit Hyperactivity Disorder (ADHD),
Conduct Disorder, and Oppositional Defiant Disorder fre-
quently co-occur with SUDs (Dirks et al. 2017; Miranda
et al. 2016; Ottosen et al. 2016; van Emmerik-van
Oortmerssen et al. 2014), relatively less attention has been
paid to the co-occurrence between SUD and internalizing
problems such as depression and anxiety. It has been

@ Springer

estimated that up to 24-50% of youth with SUDs also have
depression (Hersh et al. 2014; Kaminer 2016); these disorders
are associated in both the general population and clinical sam-
ples (Hersh et al. 2014; Kaminer 2016). While SUDs also
appear to co-occur with anxiety disorders (Kaminer 2016),
the association across the class of disorders is weaker (Essau
et al. 2018), likely because youth with certain anxiety disor-
ders (e.g., separation anxiety disorder) are likely to initiate
substance use later compared to children with other anxiety
disorders (e.g., generalized anxiety disorder). These previous
research findings suggest that the co-occurrence of de-
pression, anxiety, and substance use needs to be further
examined.

While the negative impact of co-occurring problems on
treatment efficacy has been well described (Cheung et al.
2010), very little is known about the effect of comorbidity
on service use among youth. Limited studies of co-
occurring problems in youth, as well as research in adults
suggest that while people with co-occurring problems use
more mental health services, they are more likely to report
unmet need (Urbanoski et al., 2007). In a study of the
general population in Ontario, unmet needs were also
found to be higher among adolescents and females, with
acceptability barriers as a contributing factor, with a pref-
erence to self-manage their problems as a result of their
attitudes towards mental illness and health care providers
(Andrade et al. 2014). Given the significant burden of
mental illness and substance use disorders on adolescents
in Canada, there is a need to examine adolescents’ pat-
terns of service utilization and their unmet need for ser-
vices. Therefore, the purpose of this study is to examine
co-occurring internalizing symptoms and substance use
problems among a population-based sample of Ontario
students in order to understand their prevalence, associat-
ed risk factors, and relationship with mental health service
access and utilization.
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Methods
Survey and participants

The data used in this study were derived from the 2013 cycle
of the Ontario Student Drug Use and Health Survey
(OSDUHS), a biennial survey of students attending publicly
funded schools in Ontario, Canada. In this study, we focus on
a subpopulation within the OSDUHS dataset, specifically an-
alyzing the results of students who completed both the inter-
nalizing and substance use portions of the survey (n =2945).
The 2013 cycle of the questionnaire was administered be-
tween November 2012 and June 2013. Four classes from each
grade were selected at random (one in each of grades 9 to 12).
To maximize data collection, two questionnaires, randomly
distributed in a classroom, were employed, one of which
contained the substance use and mental health indicators used
in the current study. Students completed the questionnaires
anonymously. Permission from each randomly selected
school was first requested. Subsequently, all students under
the age of 18 were required to have received signed parental
consent, and all students were required to provide signed as-
sent before they could participate. The OSDUHS protocol was
approved by the Research Ethics Board of the Centre for
Addiction and Mental Health. Further information on the
OSDUHS is available in Boak et al. (2013).

Measures

The survey collected demographic data, including age, sex
(0 =female, 1 = male), and birthplace of participants (0 = born
outside Canada, 1 =born in Canada). Household data such as
rural/urban residence (0 = attend school in town with less than
10,000 people, 1 =attend school in town with more than
10,000 people) and family structure (0 =live with both par-
ents, 1 =split time between two homes) were also collected
and examined.

Internalizing symptoms were measured by psychological
distress, suicide ideation, and suicide attempts. Psychological
distress in the past 12-month period was measured using the
Kessler 6-item Psychological Distress Scale (K6) (Cronbach’s
Alpha=0.89) (Kessler et al. 2002). The K6 scale measures
symptoms of anxiety and depression, with a score of 8 or
higher indicating moderate levels of psychological distress
in the past 12 months (Boak et al. 2013; Galea et al. 2007).
Students were also asked whether they had seriously consid-
ered attempting suicide (0 =no suicide ideation, 1 =suicide
ideation) and whether they had actually attempted suicide
(0 =no suicide attempts, 1 =suicide attempt). For the multi-
variate analyses, students were deemed to have internalizing
symptoms if they met the criteria for psychological distress
measured by the Kessler scale, and/or they reported suicide

ideation or a suicide attempt during the past 12 months (0 =no
internalizing symptoms, 1 = internalizing symptoms).

Substance-related problems were measured in the
OSDUHS using several different validated measures. The
OSDUHS includes the Alcohol Use Disorders Identification
Test (AUDIT), which was developed by the World Health
Organization (Saunders et al. 1993). The AUDIT assesses
hazardous and harmful drinking. Hazardous drinking refers
to an established pattern of drinking that increases the likeli-
hood of future medical and physical problems (e.g., acci-
dents), whereas harmful drinking refers to a pattern of drink-
ing that is already causing damage to one’s health (e.g.,
alcohol-related injuries). Those with a score of 8 or more
(out of 40) are considered to be drinking at a hazardous or
harmful level (Cronbach’s Alpha=0.84). The “CRAFFT”
screener assesses drug use problems experienced by students
(Knight et al. 1999). The six items pertain to problems expe-
rienced during the past month. A total score of 2 or more (out
of 6) problems is used to identify adolescents who have a drug
use problem (Cronbach’s Alpha = 0.77). Finally, The Severity
of Dependence Scale (SDS) is a validated 5-item scale used to
screen for cannabis dependence in adolescent populations
(Martin et al. 2006). Each item was scored on a 4-point scale;
those with a score of 4 or more (out of 15) are considered to
have a potential cannabis dependence problem (Cronbach’s
alpha=.81). For the multivariate analyses, students were
deemed to have a substance use problem if they met the
criteria for hazardous drinking, and/or a drug use problem
(0 =no substance use problem, 1 =substance use problem).
Students were considered to have a co-occurring mental health
internalization and substance use problem if they met the
criteria for internalizing symptoms and the criteria for sub-
stance use problem.

To measure service use, the OSDUHS includes three ques-
tions related to mental health service utilization. The students
were asked about seeing a doctor, nurse, or counselor about
emotional or mental health problems, having been prescribed
medicine to treat anxiety or depression, and having entered a
treatment program for drug or alcohol use problems in the past
12 months. Students were considered to have utilized services
if they responded positively to any one of the above three
questions (0 =did not access mental health services, 1 =
accessed mental health services). Furthermore, the OSDUHS
asks about feeling the need for help for mental health or emo-
tional problems and compares this to actual mental health
service use in the past 12 months to measure unmet mental
health service need.

Analytic strategy
A stratified (region and school type), two-stage (school, class)

cluster sample design was used, which is representative of
Ontario students in grade 9 through grade 12. Post-
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stratification weights were calculated for the sex-by-grade dis-
tributions within each regional stratum separately to ensure
that the respondents in each region were proportionate to the
population structure. Because the sampling design employs
complex sampling methods and unequal probabilities of se-
lection, all confidence intervals (CIs) were corrected for char-
acteristics of the sampling design (i.e., stratification, cluster-
ing, and weighting) using Stata 13.1 and applying Taylor se-
ries methods. The analysis was based on a design with 19
strata (region % school type), and 181 primary sampling units
(schools). All analyses examined the random half-sample of
the students who were asked about their substance use. In
order to maximize comparability among the different multi-
variate models, listwise deletion was not used, and all multi-
variate models were nested with the same sample size (n =
2945) using the markout add-on command available in Stata
(Long and Freese 2014). All estimates utilized the weighted
data, and all multivariate analyses used binary logistic regres-
sion models correcting for the survey design. These binary
logistic regression models were assessed at the p < 0.05 level
of significance. A more detailed description of the inclusion/
exclusion criteria and sampling procedures and weighting of
the data can be found in a previous publication (Boak et al.
2013).

Rates of co-occurring problems were calculated for the
previous 12 months. Chi-square tests were conducted to ex-
amine the data for differences between males and females with
co-occurring problems. Service use for students with co-
occurring problems was also calculated for the past 12 months.
Odds ratios were calculated using binary logistic regression
models correcting for the survey design.

Results

Rates of co-occurring internalizing symptoms
and substance use problems

Table 1 presents the percentage of participants who met the
criteria for internalizing symptoms, substance use problems,
and co-occurring internalizing symptoms and substance use
problems. Nearly one third of the participants met criteria for
internalizing symptoms (31.2%; 95% CI 28.0-34.7%). Over
one quarter (27.6%; 95% CI 24.8-30.6%) of students reported
having substance use problems related to at least one sub-
stance. Overall, 12.0% (95% CI 10.0-14.3%) of the sample
reported both internalizing symptoms and substance use prob-
lems. Rates of co-occurring problems increased significantly
from grades 9 to 12, with 7.5% of grade 9 students meeting
criteria for co-occurring problems compared to 14.2% of
grade 12 students (p < 0.001).

Youth with internalizing symptoms, substance use prob-
lems, or both had an approximately even sex distribution, a
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mean age of 16.01 (95% CI 15.93-16.10) years, resided in
predominately urban areas (82.2%), and mostly lived in only
one household (88.5%).

Mental health service access

Table 2 presents the percentage of youth with internalizing
symptoms, substance use problems, and co-occurring prob-
lems who accessed mental health services during the past
12 months. Fewer youth with substance use problems
accessed mental health services (24.2%; 95% CI 15.3—
35.9%) than youth with internalizing symptoms (29.4%;
95% CI 23.1-36.7%) or co-occurring problems (52.8%;
95% CI 45.6-59.9%). Mean number of mental health visits
by the youth in these groups followed the same pattern (0.70
times, 1.28 times, and 2.73 times, respectively). In each group,
more females accessed services than males (Fig. 1). The dif-
ference in the proportion of youth with co-occurring problems
accessing services from grade 9 through 12 was not statisti-
cally significant. A small percentage of youth with substance
use problems reported need for mental health services (16.1%;
95% CI112.0-21.3%), which was less than the percentage who
actually accessed services. On the contrary, both youth with
internalizing symptoms and co-occurring problems exhibited
a higher self-reported need for mental health services (59.7%;
95% CI 53.4-65.6%; and 65.9%; 95% CI 60.7-70.9%; re-
spectively) than actual services accessed. Therefore, the un-
met mental health service need for youth with internalizing
symptoms and co-occurring problems (40.6% and 27.6%, re-
spectively) was higher than the unmet need for those with
substance use problems (9.2%).

Table 3 presents the results from a binary logistic regres-
sion model, estimating mental health service access during the
past year. In model 1, which examined demographic variables,
sex and living situation were the only significant predictors of
accessing mental health services after adjusting for the other
variables. Males were 49% less likely than females to report
accessing mental health services during the past year
(p<0.001), and youth who split their time between two or
more homes were 1.92 times more likely to access mental
health services than those living in one household
(p<0.001). In model 2, which examined clinical variables,
each of internalizing problems (OR =2.68, p <0.001), sub-
stance use problems (OR =2.04, p <0.01), and co-occurring
problems (OR =7.20, p <0.001) significantly predicted the
likelihood of youth having used mental health services. In
model 3, the full model, youth with internalizing symptoms
were 2.40 times more likely than youth without co-occurring
problems to have accessed mental health services, and youth
with substance use problems were 2.37 times more likely than
youth without co-occurring problems to have accessed mental
health services during the past 12 months. Youth with co-
occurring problems were 6.74 times more likely (95% CI
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Table 1 Demographic and

clinical profiles of study Indicator

Total (SD or 95% CI)

population (n =2945)
Demographics

Age (mean in years)
Sex (% female)
Nationality (% born in Canada)

Location of residence (% rural)

Living situation (% who spend their time living in > 2 households)

Substance use problems

Cannabis dependence

Drug use problem

Hazardous/harmful drinking

Overall substance use problems
Internalizing symptoms

Elevated psychological distress

Suicide ideation

Suicide attempt

Overall internalizing symptoms
Co-occurring problems

Overall co-occurring problems

16.01 (15.93-16.10)
50.8% (47.7-53.8%)
83.9% (80.0-87.1%)
17.8% (8.1-34.7%)
11.5% (9.9-13.2%)

2.5% (1.7-3.6%)
17.0% (14.6-19.7%)
19.9% (17.8-22.1%)
27.6% (24.8-30.6%)

28.2% (25.3-31.4%)

14.0% (12.1-16.1%)
3.8% (2.9-4.9%)

31.2% (28.0-34.7%)

12.0% (10.0-14.3%)

4.66-9.76, p<0.001) than students without co-occurring
problems to have accessed mental health services during the
past year.

Discussion

In this study, we aimed to better understand the prevalence and
demographic factors associated with co-occurring internaliz-
ing symptoms and substance use problems among Ontario
high school students, and examine their mental health service
access and utilization. Among youth with co-occurring prob-
lems, about half did not access mental health services during
the past year and more than 27% reported unmet need for care.
The unmet need is even higher among youth with internaliz-
ing symptoms alone at 40%. Our findings suggest that mental
health service use increased with comorbid illness, but
remained low overall. We found higher rates of mental health

Table 2
occurring problems

service use among females and youth with each of internaliz-
ing symptoms and substance use problems as well as co-
occurring problems. Whether someone was born in Canada
or not did not predict mental health service utilization.

The sex difference towards increased mental health service
use among female youth with internalizing symptoms has
been established in other studies (Merikangas et al. 2011).
However, this persistent gap in access to care among males
should remind policy makers, researchers, and clinicians that
there is an urgent need to implement sex-specific approaches
in designing and promoting services.

Youth with internalizing symptoms and co-occurring
problems exhibit higher self-reported need for mental
health services than actual services accessed compared
to youth with only substance use problems. It is plausible
that youth with substance use problems use more services
than they perceive they need because they do not view
their substance use as problematic but are compelled to

Mental health service need and access among Ontario secondary students with internalizing symptoms, substance use problems, and co-

12-month service history Internalizing symptoms

Both internalizing symptoms and
substance use problems

Substance use problems

59.7% (95% CI 53.4-65.6%)

29.4% (95% CI 23.1-36.7%)

40.6% (95% CI 34.9-46.7%)
1.28 (95% CI 0.93-1.63)

Self-reported need for MH services
Actual MH services accessed
Unmet MH service need

Mean number of MH visits

16.1% (95% CI 12.0-21.3%)
24.2% (95% CI 15.3-36.0%)
9.2% (95% C1 6.4-13.3%)
70 (95% CI 0.36-1.04)

65.9% (95% CI 60.7-70.9%)

52.8% (95% CI 45.6-59.9%)

27.6% (95% CI 22.3-33.5%)
2.73 (95% CI 2.15-3.31)

MH mental health; n=2945
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Internalizing symptoms

attend treatment by parents or conditions of the criminal
justice system (i.e., court mandated treatment for driving
under the influence) (Daley 2013). Youth with internaliz-
ing symptoms or co-occurring problems on the other hand
have much greater perceived need than actual care re-
ceived. Previous research has identified several barriers
to access for youth in general, including physical location
(storefront) and youth-friendliness of services (Hetrick
et al. 2017). Research to improve care for specific sub-
populations of youth has generally been lacking, with the
exception of early psychosis intervention services. The
success of early psychosis intervention programs is a
good example of how health services research can aid in
the development and implementation of systems of care

§

%
%,

Substance use problem

%

Both internalizing and
substance use problems

M Female EHMale

for specific subpopulations. Therefore, more research is
needed to better inform the development of services spe-
cific to youth with internalizing symptoms and co-
occurring problems.

Our findings are limited by the design of the survey from
which we drew our data. While the survey is weighted to be
representative of Ontario youth, young people outside of the
public school system are excluded. Self-report surveys are
prone to response bias, including recall bias and social desir-
ability bias. However, evidence suggests that data collected
from youth through anonymous school-based surveys demon-
strate higher validity than data collected through other
methods (Brener et al. 2003; Deighton et al. 2013). Last,
OSDUHS is a cross-sectional survey that does not allow for

Table 3  Factors associated with mental health service use in logistic regression models
Variables Model 1: socio-demographic model Model 2: illness group model Model 3: full multivariate model
AOR 95% C1 P AOR  95% CI )4 AOR 95% C1 )4
Age 1.05 0.95-1.17 NS 0.98 0.87-1.10 NS
Male sex 0.51 0.40-0.64 <0.001 0.55 0.42-0.71 <0.001
Bom in Canada 0.82 0.51-1.31 NS 0.75 0.45-1.23 NS
Rural residence 1.15 0.79-1.68 NS 1.17 0.79-1.72 NS
Multiple households 1.92 1.27-2.91 <0.001 1.61 1.04-2.50 <0.05
No internalizing or substance use REF - - REF - -
Internalizing symptoms 2.68 1.81-3.95  <0.001 2.40 1.61-3.57 <0.001
Substance use problems 2.04 1.23-3.38 <0.01 224 1.38-3.64 <0.01
Co-occurring problems 720  5.00-1037 <0.001 6.74 4.66-9.76 <0.001

Multiple households = individuals who spend their time living in 2 or more households. OR adjusted odds ratio, CI confidence interval, Sig. statistical

significance, NS non-significant

Model 1: F(5, 98)=11.24; p < 0.001; model 2: F(3, 98) =45.62; p <0.001; model 3: F(8, 98) =25.11; p <0.001
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examination of symptoms and service use over time. Our
findings of associations are correlational and do not necessar-
ily imply causation.

Overall, the findings suggest that a large proportion of
Ontario students in grades 9 through 12 have problematic
internalizing symptoms and substance use, and less than half
are utilizing mental health services. Furthermore, the rate of
co-occurring problems increases by grade, with almost 15% of
grade 12 students meeting criteria. Despite the significant bur-
den associated with these problems, unmet mental health need
among young people with internalizing symptoms and co-
occurring problems remains high. Future research should ex-
amine the factors related to service use in this population in
order to better inform policy and program development and
address specific barriers for different subpopulations of youth.
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