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Objective: This study evaluated the effectiveness of a
school-based mental health literacy intervention for ado-
lescents on knowledge and stigma.

Method: A total of 24 high schools and 534 students in
the regional area of Ottawa, Ontario, Canada participated
in this randomized controlled trial. Schools were
randomly assigned to either the curriculum or control
condition. The curriculum was integrated into the prov-
ince’s grade 11 and 12 “Healthy Living” courses and was
delivered by teachers. Changes in mental health knowl-
edge and stigma were measured using pre- and posttest
questionnaires. Descriptive analyses were conducted to
provide sample characteristics, and multilevel modeling
was used to examine study outcomes.

Results: For the curriculum condition, there was a sig-
nificant change in stigma scores over time (p ¼ .001), with
positive attitudes toward mental illness increasing from
pre to post. There was also a significant change in
knowledge scores over time (p < .001), with knowledge
scores increasing from pre to post. No significant changes
in knowledge or stigma were found for participants in the

control condition. A meaningful relationship was found
whereby increases in knowledge significantly predicted
increases in positive attitudes toward mental health
(p < .001).

Conclusion: This is the first large randomized controlled
trial to demonstrate the effectiveness in mental health
literacy of an integrated, manualized mental health
educational resource for high school students on knowl-
edge and stigma. Findings also support the applicability
by teachers and suggest the potential for broad-based
implementation of the educational curriculum in high
schools. Replication and further studies are warranted.

Clinical trial registration information—Impact of aMental
Health Curriculum for High School Students on Knowl-
edge and Stigma; http://clinicaltrials.gov/; NCT02561780
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A dolescence is a critical period for the onset of mental
illness.1,2 If unrecognized and untreated, early-onset
mental disorders may lead to substantial negative

personal, social, and community consequences.2-6 The
majority of mental disorders arising during adolescence are
mild or moderate in severity7 and respond well to evidence-
based interventions.8,9 Early detection of a mental illness
along with early intervention may lead to better health
outcomes and more positive attitudes toward mental illness
and help seeking.10 Unfortunately, most young people
needing mental health care do not access or receive services
when needed.11,12 Stigma and social discrimination continue
to be ongoing problems for those living with mental illness,
especially youth.13,14 The fear of stigma associated with

mental illness is a common barrier preventing youth from
seeking help and accessing services.15 These issues reinforce
the need for community-based early identification and
intervention as part of a comprehensive approach to address
the mental health needs of adolescents.8,11 Mental health
literacy is a foundation to effectively address youth mental
health promotion, early intervention, and ongoing
care.12,16,17

Mental health literacy encompasses knowledge and skills
addressing biological and psychosocial aspects of mental
health to improve understanding of mental health and
mental disorders, to reduce stigma, to help with early
identification of mental disorders, and to facilitate help-
seeking behaviors in youth.18 Just as health literacy is key
to recognizing physical symptoms and seeking help, mental
health literacy is key to early recognition of mental health
problems and help seeking.12

Schools are ideal venues for mental health promotion and
education, where youth are easily accessible, teachers and
students are both familiar with classroom-based learning,
and mental health knowledge can be normalized as part of
education.19-21 In a systematic review, Franklin et al. found
effect sizes ranging from small to large for most studies in
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which mental health interventions were delivered by
teachers.22 Optimally, schools should be able to incorporate
mental health education into existing curricula, delivered by
teachers, to obtain positive mental health literacy
outcomes,23 although this is not currently an evidence-
supported standard practice.24

To date, there is minimal empirical evidence and no
consensus on the effectiveness of school-based educational
programs providing mental health literacy for students.12,24-26

Substantive conceptual, design, and methodological prob-
lems are found in the extant research.12,25,27 We have
undertaken a large randomized controlled trial (RCT) to
evaluate the effectiveness of a mental health literacy inter-
vention for adolescents, integrated into the classroom and
delivered by teachers, on knowledge and stigma.28

In the present study, we proposed 3 hypotheses
regarding the impact of a mental health curriculum for
students who would receive the curriculum: first, there
would be a significant increase in mental health knowledge;
second, there would be a significant increase in positive at-
titudes towards mental illness/reduction in stigma; and
third, the increase in knowledge would significantly predict
the increase in positive attitudes toward mental illness/
reduction in stigma. The secondary objective of the study
was to determine the applicability of an educational resource
for mental health in high schools.

METHOD
Participants and Procedure
All high schools in the regional area of Ottawa, Ontario, Canada
were offered the opportunity to participate in the study. A total of
30 schools that agreed to participate were randomized, by a research
assistant using a random number generator, to 1 of 3 arms: teaching
as usual (TAU, or control), curriculum, and curriculum þ follow-up
eLearning modules. The Mental Health and High School Curricu-
lum Guide (The Curriculum Guide) was required to be integrated
within the grade 11 or 12 Ontario Provincial Ministry of Education
Healthy Living course. The existing Healthy Living course did not
contain any mandatory or standardized mental health content. As
such, any delivery of mental health content was at the individual
teacher’s discretion. The Curriculum Guide replaced any discre-
tionary content on mental health within the Healthy Living course.
This course was open to all students regardless of educational
stream (i.e., university or community college). Students were not
aware of the study before registering for the course, nor were they
aware of the likelihood of receiving The Curriculum Guide. The
eLearning modules were accessible only after completion of the
Healthy Living course.

All participants less than 18 years of age provided written
informed assent; written informed consent was obtained from the
parent or legal guardian. Students who were 18 years or older pro-
vided written informed consent. Students with an English reading
and comprehension level lower than the sixth grade were excluded
from participation in the study. No personal identifying information
was collected from study participants. Ethics approval for the study
was obtained from the Research Ethics Board of the Royal Ottawa
Mental Health Centre, and from each of the participating school
boards: the Ottawa-Carleton District School Board, the Ottawa
Catholic School Board, and theRenfrewCountyDistrict School Board.

The Curriculum Guide was designed to improve mental health
literacy, to increase the understanding of mental illness, to reduce

stigma associated with mental illness, and to promote students’
help-seeking behaviors. It is the first comprehensive secondary school
mental health and illness curriculum reviewed by an expert team of
curriculum specialists across Canada to ensure that all content was
classroom appropriate. The curriculum has been endorsed by several
national partners, including theCanadianMentalHealthAssociation,
the Canadian Association for School Health, Curriculum Services
Canada, and theCentre of Excellence forChild andAdolescentMental
Health.29 The Curriculum Guide contains 6 distinct modules, as fol-
lows: stigma of mental illness; understanding mental health and
mental illness; information on specificmental illnesses; experiences of
mental illness; seeking help and finding support; and the importance
of positive mental health. These 6 modules each contain a complete
lesson plan, with embedded classroom activities, core, and supple-
mentary resources. Modules 1 and 4 address stigma reduction
through digital stories and video interview of youth with mental
illness.Module 2 addresses understanding ofmental health and brain
functions. Module 3 addresses mental illnesses and treatments.
Modules 5 and 6 address help-seeking behaviors and mental health
self-help competencies. A teacher self-study guide enhances teachers’
understanding of the materials. There have been revisions to the
curriculum since the study was conducted. (For further details,
the latest version of the freely available curriculum can be found
online at: www.teenmentalhealth.org/curriculum). Information on
the curriculum’s development and field testing has been described
previously.30

For schools randomized to the curriculum arms of the study, the
research assistant (N.F.) trained teachers of the Healthy Living
course on The Curriculum Guide content in a half-day session.
Teachers then proceeded with the implementation of The Curricu-
lum Guide, which requires approximately 6 hours of classroom
time. They were given pedagogical flexibility in the delivery of The
Curriculum Guide but were instructed to maintain fidelity of con-
tent in an effort to preserve the classroom experience for both
teachers and students.22 The Curriculum Guide contains standard-
ized core content to which teachers must adhere, as well as recom-
mended lesson plans and procedures. Following implementation,
teachers were provided with questionnaires to evaluate The Cur-
riculum Guide and to provide feedback on their experience.

Control schools received teaching as usual of the existing course.
All students, irrespective of randomization, received a resource
sheet on publicly available, regional child and adolescent mental
health services. Once their participation in the study was complete,
all control schools were offered training in The Curriculum Guide
for implementation in their classrooms.

Changes in mental health knowledge and attitudes toward
mental illness/stigma were measured using pre- and posttest
questionnaires specifically developed by study investigators to
coincide with the curriculum and to address study outcomes. The
pretest (time 1) questionnaire was administered to all participants
just before the start of the in-class delivery of The Curriculum Guide
or TAU. The posttest (time 2) questionnaire was administered
shortly after the completed delivery of The Curriculum Guide or
TAU. This timeframe varied depending on the length of time that
teachers took to deliver The Curriculum Guide; however, all pre–
post questionnaires were completed within a maximum of 2 weeks
before and after implementation. Certain psychosocial demographic
questions were included for the pretest package (Table 1); otherwise,
questionnaires were identical. Research assistants administered the
pre- and posttest questionnaires.

Measures
To evaluate differences between students taught The Curriculum
Guide and those in the TAU group, students completed structured
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pre (time 1) and post (time 2) questionnaires containing the primary
outcome measures of mental health knowledge and attitudes
toward mental illness/stigma. To our knowledge, there are no
published, standardized, psychometrically sound instruments to
measure these study outcome variables in youth.25 Two authors
involved in field testing of The Curriculum Guide (S.K., Y.W.)
developed knowledge items based on material found in the
resource. Items for the stigma scale were developed by 2 of the
authors (R.M., N.F.) in collaboration with other experts in the fields
of mental health and education (S.L.).

Mental Health Knowledge. The knowledge component of the
questionnaire contained 15 multiple choice questions about mental
illness and the treatment of mental disorders. To be included in the
analysis, students must have completed at least 12 of 15 questions.
Total scores were computed, with higher scores indicating greater
mental health knowledge. The internal consistency for the mental
health knowledge items was found to be 0.40 at time 1 (n ¼ 475) and
0.54 at time 2 (n ¼ 448) using Cronbach’s a.

Attitudes Toward Mental Illness (Stigma). This section of the
questionnaire contained 8 statements, rated on a Likert scale, about
the possible characteristics of individuals with mental illness. To be
included in the analysis, students had to have completed a mini-
mum of 6 of 8 items. Total scores were computed, with higher scores
indicating more positive attitudes toward individuals with mental
illness. The internal consistency as measured by Cronbach’s a for the
stigma items was 0.65 at time 1 (n ¼ 516) and 0.68 at time
2 (n ¼ 471).

Statistical Analysis
A power analysis was conducted to determine appropriate sample
size. Descriptive analyses were performed to provide sample char-
acteristics for study participants. There were no methodological
differences between the curriculum and the curriculum þ follow-up
e-learning module groups. Therefore, consistent with the scope of
this study, both curriculum groups were collapsed for the purpose
of pre/post analyses of the in-class delivery of The Curriculum
Guide.

Multilevel model (MLM) analyses were conducted using full
maximum likelihood estimation (see Supplement 1, available

online). First, we investigated the effects of time (pre versus post)
and condition (curriculum versus TAU) on the continuous outcome
variables knowledge and stigma (models 1 and 2 in Supplement 1,
available online). A third model examined the relationship between
students’ knowledge and stigma scores (model 3 in Supplement 1,
available online). Students were set as a random factor, with
repeated measurements nested within student and upper levels of
the hierarchy (classroom and school) controlled for at level 2 with
the condition (curriculum versus TAU) variable. Subgroup analyses
consisted of 2 models including school stream at level 2 with the
outcome variables knowledge and stigma (models 4 and 5 in
Supplement 1, available online). Intraclass correlation coefficients
were calculated to assess dependence within the data.

Post hoc Bonferroni adjusted analyses were conducted using
MLM to investigate the estimated marginal means of knowledge
and stigma, respectively, for each time point within each level of
condition. All analyses were conducted using Statistical Package for
the Social Sciences (SPSS) version 22.

RESULTS
Participants
After agreeing to participate, 5 schools were unable to meet
study requirements and withdrew postrandomization,
before initiation of the study. One school with a classroom of
25 students (4% of the overall sample) was excluded because
of students’ low reading levels. This resulted in a total of
24 participating schools.

All teachers who received training delivered the curric-
ulum in full. After completing the study, 23 teachers
returned satisfaction and evaluation surveys providing
feedback on their experience with The Curriculum Guide.
Most teachers implemented the guide in 4 weeks or less
(65.2%; n ¼ 15). The remaining teachers implemented the
guide in 4 to 8 weeks (34.8%; n ¼ 8), and no teachers
required more than 8 weeks to implement the program in
their classroom. The majority of teachers (73.9%, n ¼ 17)

TABLE 1 Sample Characteristics and c2 Comparisons by Group

Variable

Overall Curriculum Control (TAU)

c2 df P% n Actual n (%) Expected n (%) Actual n (%) Expected n (%)

Sex
Male 44.9 240 179 (49.4) 163 (45.0) 61 (35.5) 77 (44.8) 9.2 1 .002**
Female 55.1 294 183 (50.6) 199 (55.0) 111 (64.5) 95 (55.2)

High school stream
University 62 331 204 (56.4) 224 (61.9) 127 (73.8) 107 (62.2) 15.1 1 .001***
College 38 203 158 (43.6) 138 (38.1) 45 (26.2) 65 (37.8)

Language spoken at home
English 90 441 291 (90.7) 288.9 (90.0) 150 (88.8) 152.1 (90.0) .44 1 .53
Other 10 49 30 (9.3) 32.1 (10.0) 19 (11.2) 16.9 (10.0)

History of mental health treatment
Received 11.4 61 44 (12.2) 41 (11.3) 17 (9.9) 20 (11.6)
Did not receive 88.6 429 318 (87.8) 321 (88.7) 155 (90.1) 152 (88.4) .59 1 .44
Family received 105 19.7 76 (35.5) 71 (19.9) 29 (16.9) 34 (19.8)
Family did not receive 429 80.3 138 (64.5) 286 (80.1) 143 (83.1) 138 (80.2) 1.26 1 .26

Note: TAU = teaching as usual.
**p< .01; *** p< .001.
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reported that the classroom materials, provided for the
presentations and activities within the curriculum guide,
were engaging for the students. Nearly all of the teachers
(95.7%; n ¼ 22) reported that the content of the curriculum
guide was relevant and age appropriate for their students,
with 73.9% (n ¼ 17) reporting that there was sufficient time
to be able to cover 1 module per class (75 minutes). After
implementing The Curriculum Guide, 78.3% (n ¼ 18) of the
teachers felt more comfortable talking about mental health
with their students. Teachers overwhelmingly reported that
their expectations of the curriculum guide were met (95.7%;
n ¼ 22), with most rating The Curriculum Guide as very
good or excellent (78.2%; n ¼ 18).

Recruitment of students took place between September
2012 and March 2013. Seven of the 541 students who agreed
to participate withdrew, resulting in a total of 534 partici-
pants across 24 schools (curriculum n ¼ 362; TAU n ¼ 172).
Of the 534 students who participated in the study, 87.8%
(n ¼ 465) completed both pre- and post questionnaires,
10.1% (n ¼ 56) completed only the pre questionnaire, and
2.2% (n ¼ 12) completed only the post questionnaire. Of the

523 students who completed the pre questionnaire, 56 did
not complete the post questionnaire, resulting in an attrition
rate of 10.7% (Figure 1).

The average age of participants was 16.5 years (SD ¼
0.98). There were significantly more female participants in
the TAU group, and significantly more students in the TAU
group were in the university stream than expected (Table 1).
No other potential sources of bias due to sample distribution
differences between students in the curriculum and TAU
groups were found. The power analysis demonstrated an
adequate sample size.

Primary Analyses
A 1-way analysis of variance with random effects was run
for each of the dependent variables to calculate their
respective intraclass correlation coefficients. These null
models demonstrated that 45.3% of the total variance in
knowledge, and 56% of the total variance in stigma, was
accounted for by between-participant differences, providing
strong support for the use of MLM.31

FIGURE 1 Consolidated Standards of Reporting Trials (CONSORT) participant flow diagram. Note: TAU ¼ teaching as usual.
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MLM analyses of model 1 revealed a significant time-by-
condition effect on knowledge (F1,521.74 ¼ 20.09, p < .001).
Post hoc analyses showed a significant increase in knowledge
from pre to post (F1,495.33¼ 25.78, p< .001, b¼ 0.67, 95% CI¼
0.41–0.93) for the curriculum condition and a nonsignificant
change in knowledge over time (F1,484.28 ¼ 0.55, p ¼ .459, b ¼
–0.14, 95%CI¼ –0.51 to 0.23) for the TAU condition. Students
who received the curriculum showed an increase in mental
health knowledge scores from pre (mean¼ 8.12, SD¼ 2.18) to
post (mean ¼ 8.82, SD ¼ 2.41), whereas students receiving
TAU had a decrease in mental health knowledge from pre
(mean ¼ 8.69, SD ¼ 2.14) to post (mean ¼ 8.51, SD ¼ 2.45)
(Figure 2).

MLM analyses of the second continuous outcome stigma
(model 2) also demonstrated a significant time-by-condition
effect (F1,479.96 ¼ 8.86, p < .01). Post hoc analyses showed
significant increases in positive attitudes from pre to post
(F1,488.95 ¼ 11.33, p < .01, b ¼ 0.51, 95% CI ¼ 0.21–0.81) for
students in the curriculum group, whereas students
receiving TAU did not have a significant change in attitudes
over time (F1,475.47 ¼ 1.58, p ¼ .209, b ¼ –0.27, 95% CI ¼ –0.69
to 0.15). Students who received The Curriculum Guide
showed an increase in positive attitudes toward mental
illness from pre (mean ¼ 20.39, SD ¼ 2.89) to post
(mean ¼ 20.93, SD ¼ 3). Students in the TAU group showed

a decrease in positive attitudes from pre (mean ¼ 20.98,
SD ¼ 2.61) to post (mean ¼ 20.70, SD ¼ 2.96) (Figure 2).

Model 3 examined the association between knowledge
and stigma. Results showed a statistically significant rela-
tionship between knowledge and attitudes toward mental
illness (F1,987.71 ¼ 84.26, p < .001, b ¼ 0.34, 95% CI ¼
0.27–0.41). This shows that for each unit increase in mental
health knowledge score, students had a corresponding
increase in positive attitudes toward mental illness of 0.34.

Secondary Analyses
Secondary analyseswere carried out as a significantly uneven
distribution of students in university and community college
streams was observed (Table 1). In this model, school stream
was included as a fixed factor with 2 levels representing stu-
dents enrolled in the university stream (n ¼ 331) and those
enrolled in the community college stream (n ¼ 203).

This subgroup analysis consisted of a model testing
the 3-way interaction of time by condition by school
stream on the outcome variable knowledge, which was
significant (F1,513.91 ¼ 35.59, p < .001). The same interaction
was then tested with stigma as the outcome variable.
The time-by-condition by school stream interaction signifi-
cantly predicted stigma (F1,503.64 ¼ 18.48, p < .001). Post hoc

FIGURE 2 Pre- and posttest mean knowledge and stigma (positive attitudes) scores by condition. Note: TAU ¼ teaching as usual.
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pairwise comparisons demonstrated a significant positive
impact of the curriculum on mental health knowledge
(F1,489.62 ¼ 30.49, p < .001, b ¼ 0.95, 95% CI ¼ 0.61–1.29) and
stigma reduction (F1,482.38 ¼ 15.75, b ¼ 0.79, p ¼ 001, 95%
CI ¼ 0.40–1.18) for students in the university stream. All
other pairwise comparisons were nonsignificant (Figure 3).

DISCUSSION
This study is the first RCT to examine the effectiveness of a
mental health literacy curriculum developed for high school
students and delivered in the classroom. Students who
received The Curriculum Guide showed significant
improvements in mental health knowledge and a reduction
in stigma compared to those receiving TAU, with the
magnitude of these findings being substantial. In addition,
we found that improvement in mental health knowledge
predicted a corresponding improvement in attitudes toward
mental illness/reduction in stigma. The association between
stigma and mental health knowledge is not well understood
in the literature. Research to date has not always supported a
relationship between these constructs.32-34 Intuitively, it is
reasonable to expect that improving mental health knowl-
edge would help reduce stigma surrounding mental illness.

Our findings contribute to the emerging literature that
demonstrates the influential relationship between mental
health knowledge and reducing stigma.35,36 The impact of
knowledge on stigma demonstrated in the current study
provides a promising solution to addressing attitudes
toward mental illness through education.

Subgroup analyses revealed more robust improvements
in knowledge and stigma for students in the university
stream. The trend toward improvement for those in the
community college stream was not statistically significant.
This finding may be due to the unexpected and dispropor-
tionately low number of participants in the TAU group for
community college stream students, magnified by the
2:1 randomization. Further adaptation of The Curriculum
Guide may be beneficial for students in the community
college stream.

The implementation of The Curriculum Guide was found
to be readily adaptive, with classroom teachers successfully
integrating it as part of an existing high school course. The
great majority of teachers reported positive overall experi-
ences delivering The Curriculum Guide. Our findings are
consistent with Franklin et al.’s review,22 supporting the
effectiveness of classroom delivery of The Curriculum Guide
by teachers. Studies evaluating the impact of this approach

FIGURE 3 Pre- and posttest mean knowledge and stigma (positive attitudes) scores by school program and condition. Note:
TAU ¼ teaching as usual.
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with classroom teachers have demonstrated substantial and
significant improvement in the mental health literacy of
teachers28 and of students.21,37 Therefore, the application of
programs such as The Curriculum Guide can positively and
sustainably affect mental health literacy for both teachers
and students alike.

In a nonrandomized cluster-controlled trial of high school
students receiving a mental health literacy program, Skre
et al.38 found that younger students (aged 13–15 years) held
greater prejudiced beliefs and showed poorer retention of
knowledge of mental health services. Age and maturity level
may need to be considered, as these factors could have an
impact on the efficacy of programs such as The Curriculum
Guide.39 Our study of adolescents did not include this
younger age range, and we therefore cannot speak to the
efficacy of mental health literacy programs for younger
students. However, delivery of The Curriculum Guide may
also be beneficial for youth entering community college and
university, as recent research demonstrates a need for such
programs.39

This study has certain limitations that should be consid-
ered. Students were not individually randomized or strati-
fied; instead, randomization took place at the school level,
which may have introduced a source of bias. However,
randomization of schools precluded selection of better
schools to receive the educational resource. The students
were unaware of the pending study and were blinded to the
arm in which they were enrolled. These study conditions
reduce potential selection bias, further strengthening the
findings.

It is recognized that the mental health knowledge and
stigma measures used were not standardized; to our knowl-
edge, there were no existing standardized tools for mea-
surement of our study objectives in youth. A recent scoping
review40 examined current measures of mental health
literacy, including measures of knowledge and stigma. The
authors identified significant gaps in the psychometric prop-
erties of these scales, especially for youth. No scales were
found to concisely measure general knowledge and stigma
associated with mental illness in adolescents.40

The stigma scale used in the present study demonstrated
satisfactory levels of internal consistency, whereas the
knowledge scale was low to moderate. Internal consistency
indices such as Cronbach’s a test the homogeneity of a scale,
indicating that items in the scale should be correlated with
each other. Our knowledge questionnaire intentionally
includes items of a multidimensional structure, testing
different aspects of mental illness. Since we tested a hetero-
geneous group of items, we did not expect high internal
consistency on this measure.41 That said, future research
may benefit from the use of knowledge and stigma scales
that have undergone rigorous psychometric development.

In addition to the reported outcomes of improved
knowledge and reduced stigma, a major goal of The
Curriculum Guide is to promote students’ help-seeking
behaviors. Because the time frame for the pre–post mea-
surements was relatively short (approximately 4–8 weeks),
changes in help-seeking behavior were not the focus of this
preliminary evaluation of The Curriculum Guide. It should

be noted that this important outcome of behavioral change is
the main focus of future research using longitudinal follow-
up data.

It has been shown that initiatives to increase knowledge
and positive attitudes about mental illness may improve
individuals’ likelihood of disclosing and seeking help for
mental illness,42 supporting the clinical relevance of this
finding. Of particular importance is our finding that
increasing mental health knowledge can lead to improve-
ments in attitudes toward mental illness, providing empir-
ical evidence for classroom-based mental health education,
delivered by teachers, as a means to reduce stigma.

The many strengths of this large RCT43 support the
effectiveness and applicability of The Curriculum Guide for
high school students. Notably, this representative sample of
students spanned a diverse geographical region of Canada
including urban, suburban, and rural communities, sug-
gesting the potential for broad application in high schools.
Replication and further studies are warranted, especially
those including socioeconomic status and cultural factors,
which may further elucidate the findings presented here.

In conclusion, our study is the first large RCT to
demonstrate the effectiveness of a mental health educational
resource on mental health literacy for high school students.
The findings merit strong consideration for the delivery, by
high school teachers in the classroom, of a standardized
mental health curriculum. &
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Clinical Guidance

# Our randomized controlled trial of mental health literacy
provides evidence for its role in improving knowledge of
mental illness, reducing stigma, and improving attitudes
toward mental health problems in high school students.

# The positive relationship between improved knowledge of
mental illness and the reduction in stigma is important to
establish, as these enhanced elements of mental health
literacy may improve help-seeking efficacy and behaviors.

# The Curriculum Guide is an effective tool for improving
mental health literacy in high school students.

# The Curriculum Guide is readily adapted as delivered by
teachers in the classroom and is easily integrated into an
existing high school course.
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SUPPLEMENT 1

Multilevel Models
Models 1 and 2: Two-level random intercept models.
Level 1: Yij ¼ b0jþ b1jðTIMEÞijþ rij
Level 2: b0j ¼ g00þ g01ðCONDÞjþ u0j

b1j ¼ g10

Model 3: Two-level random intercept model.
Level 1: Yij ¼ b0jþ b1jðMHKÞijþ rij
Level 2: b0j ¼ g00þ u0j

b1j ¼ g10

Models 4 and 5: Two-level random intercept models.
Level 1: Yij ¼ b0jþ b1jTIMEijþ rij
Level 2: b0j ¼ g00þ g01CONDjþ g02STREAMjþ u0j

b1j ¼ g10

Note: Models 1 and 2 include fixed effects of time and
condition, and a cross-level interaction between time (level
1) and condition (level 2). The dependent variable for model
1 is knowledge. The dependent variable for model 2 is
stigma. Model 3 uses the grand mean–centered variable
knowledge as a predictor of the dependent variable stigma.
Models 4 and 5 include fixed effects of time, condition, and
school stream, and a 3-way interaction of time by condition
by school stream on the outcome variables knowledge and
stigma respectively, with school stream added at level 2.
COND ¼ condition; MHK ¼ mental health knowledge;
STREAM ¼ school stream (university versus college).
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