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Abstract

Given the recent rise in adolescent mental health issues, many researchers have turned to school-
based mental health programs as a way to reduce stress, anxiety, and depressive symptoms among
large groups of adolescents. The purpose of the current systematic review and meta-analysis is to
identify and evaluate the efficacy of school-based programming aimed at reducing internalizing
mental health problems of adolescents. A total of 42 articles, including a total of 7310 adolescents,
ages 11-18, met inclusion for the meta-analyses. Meta-analyses were completed for each of the
three mental health outcomes (stress, depression, and anxiety) and meta-regression was used to
determine the influence of type of program, program dose, sex, race, and age on program
effectiveness. Overall, stress interventions did not reduce stress symptoms, although targeted
interventions showed greater reductions in stress than universal programs. Overall, anxiety
interventions significantly reduced anxiety symptoms, however higher doses may be necessary for
universal programs. Lastly, depression interventions significantly reduced depressive symptoms,
but this reduction was moderated by a combination of program type, dose, race, and age group.
Although, school-based programs aimed at decreasing anxiety and depression were effective, these
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effects are not long-lasting. Interventions aimed at reducing stress were not effective, however
very few programs targeted or included stress as an outcome variable. Implications for practice,
policy and research are discussed.
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Introduction

Adolescence is the onset for many mental health problems, including anxiety and depression
(Paus et al. 2008). Indeed, current statistics suggest 31.9% of adolescents ages 13-18 have
been or are currently diagnosed with an anxiety disorder (Merikangas et al. 2010) and 31.5%
have experienced depressive symptoms (Center for Disease Control [CDC] 2018). Recent
estimates suggest an increased incidence by as much as 37% from 2005 to 2014 (Mojtabai et
al. 2016). Although studies have not been conducted on the prevalence of subclinical levels
of stress or anxiety in adolescence, it is likely that subclinical prevalence mirrors that of
clinical diagnoses. Moreover, these disorders have high comorbidity and symptoms of one
disorder may be predictive of concurrent or future development of other internalizing mental
health disorders. Indeed, adolescent depressive and anxiety symptoms predict later levels of
stress symptoms among adolescents (Shapero et al. 2013). Therefore, it is important to
examine these disorders together in order to understand the profile of internalizing
symptoms in this population. Thus, given these startling adolescent mental health statistics,
it is imperative to develop programs that can provide education and support to a wide range
of adolescents who may be at risk for mental health issues, particularly internalizing issues.
Furthermore, reduction of stigma surrounding mental health issues must be prioritized in
order to encourage adolescents experiencing internalizing problems to seek help. School-
based programming is an increasingly popular and effective method of providing education
and support for adolescents with elevated internalizing symptoms (Corrieri et al. 2014; Dray
et al. 2017; Werner-Seidler et al. 2017) and reducing mental health stigma (Mellor 2014).

School-based programming has many unique qualities including, the ability to reach a large
number of students simultaneously (Creed et al. 2011), reduced logistical constraints to
conduct group therapy sessions (Creed et al. 2011), increased connectedness and social-
relatedness among classmates (Curran and Wexler 2017), and the ability to create stronger,
healthier relationships between students, teachers, and counselors (Durlak and Weissberg
2007; Eccles and Gootman 2002). Furthermore, school-based programs can help identify
students who are at elevated risk for clinical mental health-related diagnoses and/or may
need additional support beyond school-based programming. Lastly, there is evidence of a
relationship between mental health and academic success; school-based mental health
programs may also serve as a way to increase students’ academic performance for those
experiencing mental health problems (Fletcher 2010; Needham 2009).

The current meta-analyses have not examined intervention dose, gender, or race as
moderating variables of internalizing mental health programs. These variables are important

J Youth Adolesc. Author manuscript; available in PMC 2020 October 12.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Feiss et al.

Page 3

as knowledge of how these factors moderate program effectiveness is essential for improving
current programs and developing new programs, especially those targeting groups at higher
risk for subclinical and/or clinical levels of these disorders (e.g., females, minority groups)
(Merikangas et al. 2010). Another limitation of the current meta-analyses is that inclusion
criteria have been restricted to randomized control trials (RCTs). Although RCTs are
considered higher quality than other study designs, they are often difficult to implement in
school systems (Forman et al. 2013; Werner-Seidler et al. 2017). Therefore, the inclusion of
non-RCT ftrials is important to inform further research in this domain. Lastly, very few
systematic reviews and meta-analyses have evaluated school-based stress reduction
programs and do not include other internalizing symptoms that may be related to stress.

Systematic reviews conducted to date report that school-based mental health programs
reduce depressive and anxiety symptoms (Arora et al. 2019; Corrieri et al. 2014; O’Connor
et al. 2018), meta-analyses quantifying the efficacy of these programs report small and
heterogeneous effect sizes (Dray et al. 2017; Werner-Seidler et al. 2017). In addition to
overall effects (treatment vs. control), these meta-analyses have evaluated moderating effects
including: program type (universal vs. targeted; Werner-Seidler et al.2017), program content
(cognitive behavioral therapy [CBT] vs. other therapies; Dray et al. 2017; Werner-Seidler et
al. 2017), and age (Dray et al. 2017; Werner-Seidler et al. 2017). Werner-Seidler et al.
(2017) found program type was a significant moderator for depression interventions.
However, there are diverging results concerning program content and age. Werner-Seidler et
al. (2017) found that program content or age did not moderate program effectiveness, while
Dray et al. (2017) found that school-based interventions significantly reduced anxiety
symptoms in children, but not adolescents. Furthermore that CBT-based interventions were
more effective than non-CBT-based interventions for both depressive and anxiety symptoms
(Dray et al. 2017).

Current Study

Given the increased popularity of school-based mental health programming, understanding
the efficacy of these programs and the factors that may influence them is vital to their
continued success. While current meta-analyses have addressed the efficacy of these
program, many factors that likely influence their effectiveness, such as race, sex, and
program dose, have not been examined. The purpose of the current systematic review was to
identify and evaluate the efficacy of school-based programming aimed at reducing
internalizing mental health problems of adolescents (i.e., middle and high school students).
The first aim was to identify themes in mental health program goals and quantify the
efficacy of different types of school-based programs in reducing stress, anxiety, and
depression/depressive symptoms. The second aim was to investigate the moderating effects
of demographics (e.g., age, sex, ethnicity, baseline symptom level), program structure (e.g.,
dose, type of program), and study design (RCT vs. non-RCT) on program effectiveness. The
overarching goal of the review was to identify aspects of effective programming in order to
establish recommendations for programming and mental health education policies that could
be implemented in a wide range of school settings.
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The study was registered with PROSPERO (registration number CRD42019111052) and
adhered to PRISMA guidelines (Moher et al. 2009).

Data Sources

Consistent with the PRISMA guidelines, four databases were queried: Academic Search
Premiere, ERIC, PsycINFO, and PsycARTICLES. The following search terms were used:
(school counseling OR school counselor OR school setting) AND (program*) AND (high
school OR middle school OR secondary*) NOT (college readiness OR college preparedness
OR college student) NOT (systematic review OR meta-analysis). Additionally, recent
systematic reviews (Arora et al. 2019; Corrieri et al. 2014; Erbe and Lohrmann 2015;
O’Connor et al. 2018) and meta-analyses (Clarke, 2006; Dray et al. 2017; Werner-Seidler et
al. 2017) were searched for additional articles meeting the criteria.

Inclusion and Exclusion Criteria

The initial search aimed to identify the goals of school-based programs in the U.S. and
review current mental health programming in middle and high schools (i.e., students ages
11-18) in the U.S. The review was limited to the U.S. for two reasons (1) Differing opinions
and stigmas regarding mental health between countries (Alonso et al. 2008; Pescosolido et
al. 2013) may impact the results and (2) To assist with the goal of making recommendations
for U.S. policy surrounding mental health education. To be considered for this review,
articles must have implemented or examined programs in U.S. middle and/or high schools
aimed at reducing stress, depression/depressive symptoms, anxiety, or other internalizing
mental health-related problems and been published between 1990 and 2018. Reviews,
epidemiology articles, non-peer reviewed articles, and studies that omitted baseline and/or
posttest scores were excluded.

Data Extraction

Figure 1 depicts the PRISMA Flow Diagram outlining the different stages of the
identification and eligibility review. The initial search conducted on May 1, 2018, returned
4324 articles. After removing duplicates, 3844 articles were screened by title and abstract. A
total of 54 articles were submitted for full-text review. Following the full-text review, a total
of 39 articles were excluded for the following reasons: not in the U.S. (n= 15), did not
include descriptive statistics (1= 7), academic program or vocational training (n7=5), related
to counselor training or education (7= 4), examined student conduct, violence, or
externalizing behaviors (1= 4), examined attention or focus (/7= 3), examined cultural,
social, or environmental aspects of mental health (n7= 2), outcome variables did not align
with the goals of the study (7= 2), discussed or evaluated a program conducted with an adult
or elementary school population (7= 1), review article (7= 1), examined health education (n
= 1), and examined trauma or harassment (r7=1). Another 377 articles were identified
through existing reviews, 79 of these articles were assessed during a full-text review. From
these, 45 articles were excluded for the following reasons: did not include descriptive
statistics (7= 23), outcome variables did not align with the goals of the study (n7=10),
secondary analysis of published data already included in the present study (7= 7), program
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was not entirely school-based (7= 3), case studies (n7= 1), dissertation (n7=1). A total of 42
articles met inclusion criteria and examined the effectiveness of programs in the U.S. aimed
at reducing stress, depression/depressive symptoms, or anxiety in middle school or high
school students. All steps of the article selection were performed by RF, SBD, KM, ER, and
MM.

Data Analysis and Synthesis

Separate meta-analyses were completed for each of the three primary mental health
outcomes (stress, depression/depressive symptoms, and anxiety). After data extraction
baseline, post-test, and available follow-up scores and standard deviations were used to
compute standardized effect-size estimates (Cohen’s d) (Becker 1988) for each group (i.e.,
control and experimental, high risk and low risk) for each included study. These effect
estimates were then used to calculate standard errors and confidence intervals (Lipsey and
Wilson 2001; Nakagawa and Cuthill 2007) and were visualized using a forest plot.
Heterogeneity was assessed via consideration of the / statistic. Meta-analyses were
conducted in MATLAB version R2018a (MathWorks Inc., Natick, MA, USA). Average
effects of the experimental and control groups were compared using an independent samples
ttest. Meta-regression was used to determine the significant effects (main effects and
interactions) predicting changes in mental health effects with respect to the following
factors: treatment (control or experimental), type of program (targeted or universal), sex
(percentage of females), age (middle school/average age <14 or high school/average age
>14), race (percentage of Caucasian/white), and dose (in minutes). The level of significance
was set to p < 0.05 for all analyses.

Assessment of Bias

Results

Two researchers independently assessed the risk of bias for each included study following
the Cochrane Handbook for Systematic Reviews of Interventions guidelines (Reeves et al.
2011; Schiinemann et al. 2017). Any disagreements were resolved via discussion. Reporting
bias and confidence in cumulative evidence were assessed via the GRADE approach
(GRADE Working Group 2004; Guyatt et al. 2008), visual inspection of funnel plots, and a
meta-regression using sample size, study ID, and control condition (i.e., active or non-
active) as factors.

All studies included in this literature review were published between 1990 and 2018. The
results are separated by three outcome variables: stress, anxiety, and depression/depressive
symptoms. A total of 42 studies were included in the meta-analyses, with a total of 7310
adolescent participants. Of the 42 studies, 38 measured depressive symptoms, 20 measured
anxiety symptoms, and 4 measured stress symptoms. The dose (i.e., duration of intervention
in minutes) ranged from 100 to 1800 min, with a median of 650 min and all but 7 programs
were considered traditional therapy programs (e.g., CBT-based, stress inoculation). Study
designs included RCTs (21 studies), CRCTs (5 studies), Quasi-Experimental (3 studies),
One-group-pre-post (7 studies), and blocked randomization (6 studies). Overall 25 studies
were targeted interventions and 17 were universal interventions. Follow-up evaluations (<1-
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year post-intervention) were included in 25 of the studies, however 2 studies did not include
control groups in the follow-up and one did not include a true follow-up, as the control
group completed the intervention prior to the follow-up. The study details are reported in
Table 1.

Risk of Bias in Included Studies

Stress

All 42 studies included in the meta-analyses were assessed for risk of bias using the RoB2
guidelines (see Figs S1 and S2). All but 2 studies (Melnyk et al. 2009, 2013) were rated as
high risk for overall bias. This was largely due to the high risk of performance bias as the
nature of these interventions make blinding participants extremely difficult and the use of
self-report measures is common. Sixteen studies (38.1%) had a low risk of bias arising from
the randomization process; the other 26 studies either did not specify an allocation sequence
or were one group designs where randomization was not used. Over half the studies (54.8%)
incurred a high risk of bias due to lack of adherence to the intervention. These studies either
reported high drop-out rates, lack of attendance, or did not provide any information
regarding attendance of intervention sessions. The majority of studies (71.4%) had a low risk
of bias due to missing outcome data, as most studies included data for all randomized
participants, or missing data was not dependent on its true value (e.g., missing data due to
participants leaving the school). Less than half (45.2%) of the studies incurred a low risk of
detection bias as many studies did not provide details regarding the blinding of those
assessing outcome data and whether they were aware of the participants group assignment.
Lastly, all studies exhibited some concerns regarding bias in the selection of the reported
result, due to lack of preplanned analyses, lack of clarity regarding un-blinding of the data in
the cases where outcome assessors were blind to group assignment, and the existence of
multiple self-report measures for stress, anxiety, and depressive symptoms.

Participants—Four studies which utilized school-based programming aimed at reducing
stress, included a total of 420 adolescents, none of which included middle school aged
students. The number of participants ranged from 21 (Hains and Ellmann 1994) to 323
(Silbert and Berry 1991). One study was comprised of mostly females (Hains and Ellmann
1994), another included half males and half females (Silbert and Berry 1991), while the
other two had mostly male participants. Two studies included mostly Caucasian/white
participants (Hains and Ellmann 1994; Kiselica et al. 1994), while the other two were
comprised of mostly minority adolescents (Bluth et al. 2016; Silbert and Berry 1991). None
of the studies discussed the inclusion or exclusion of adolescents with current clinical
diagnoses, however all interventions included participants with and without elevated
symptoms. See Table 1 for study details.

Programs—Two studies implemented a stress inoculation program led by clinically-
trained professionals (Hains and Ellmann 1994; Kiselica et al. 1994), one used the Learning
to BREATHE mindfulness program led by the first author (Bluth et al. 2016), and the fourth
evaluated stress before and after a suicide prevention program led by school staff (Silbert
and Berry 1991). Two studies used a targeted approach (Bluth et al. 2016; Kiselica et al.
1994) and the other two used a universal approach (Hains and Ellmann 1994; Silbert and
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Berry 1991). The interventions ranged from 100 min (Silbert and Berry 1991) to 650 min
(Hains and Ellmann 1994). All four studies implemented group sessions; Hains and Ellmann
(1994) also incorporated individual sessions. See Table 1 for study details.

Primary meta-analysis—A meta-analysis compared differences in stress symptom
changes for the stress interventions and control groups (see Fig. 2 for the forest plot). An
assessment of variation revealed high heterogeneity among both intervention (12 = 96.51%)
and control effects (12 = 84.54%). Overall, stress reduction interventions did not reduce
stress symptoms compared to control groups ((10) = -0.36, p = 0.73, dpy, = —0.05,
95%Clexp: —0.58, 0.48, dryj= 0.05, 95% Clcy: —0.18, 0.28). As none of the studies included
a true follow-up for both experimental and control groups, a meta-analysis could not be
performed on follow-up data.

Secondary analyses (meta-regression)—The stepwise meta-regression procedure fit
a model including dose and type (A1, 9) = 13.7, p< 0.01). The regression revealed a main
effect of type (A1, 9) = 26.8, p< 0.001) and the main effect of dose contributed to the
model, but did not reach significance (A1, 9) = 4.83, p=0.06). Targeted interventions
showed greater reductions in stress than universal programs. Notably, age was not included
in the stepwise regression as none of the studies included middle school-aged participants.

Quality control—The stepwise meta-regression using sample size, study design, and
control condition (i.e., active or non-active) determined that control condition influenced
stress symptoms such that programs with active control groups (e.g., groups participated in
general health courses, typical school-based counseling, etc.) were more effective than those
with non-active control groups (A1, 10) = 16.3, p< 0.01).

Participants—Twenty studies examined school-based interventions intended to reduce or
help manage anxiety including a total of 2166 adolescents. Most of the studies (14 out of 20)
employed high school students, with the other six using middle school students. The number
of participants ranged from 6 (Hains 1992) to 779 (Melnyk et al. 2013) with an average of
108 participants. Two studies included only males (Hains 1992; Hains and Szyjakowski
1990); about half the studies were nearly evenly split between male and female participants.
Five studies included all or nearly all (>80%) Caucasian/white participants and eight studies
included all or nearly all minority participants. Many of the studies did specifically target
minority or other at-risk adolescents, particularly African American, Hispanic, rural and/or
low-income adolescents. Fourteen studies did not discuss the inclusion or exclusion of
adolescents with current clinical diagnoses. Two studies specifically excluded adolescents
who had a current clinical depression or anxiety diagnosis (Barnes et al. 2012; Young et al.
2012) and two studies were limited to adolescents with clinical anxiety or depression
(Ginsburg and Drake 2002; Melnyk et al. 2014). Two studies did not exclude adolescents
with clinical mental health diagnoses, but also included adolescents with subclinical
symptoms as well (Gillham et al. 2012; Michael et al. 2016). See Table 1 for study details.
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Programs—The majority (15 out of 20) of the interventions were group sessions. All
studies implemented traditional programs (e.g., CBT, stress inoculation) except for three
studies using alternative methods such as meditation or other holistic interventions (Bluth et
al. 2016; Frank et al. 2014; Nash 2007). The programs ranged in dose from 100 min (Silbert
and Berry 1991) to 1440 min (Frank et al. 2014). Nine studies employed targeted programs.
Eight interventions were administered by clinically-trained professionals, 10 were led by
non-clinically trained staff (e.g., school staff, mindfulness program leaders), and one used a
combination of school staff and clinical professionals (Melnyk et al. 2014). See Table 1 for
study details.

Primary meta-analysis—A meta-analysis compared differences in anxiety symptoms
changes for the anxiety interventions and control groups (see Fig. 3 for the forest plot). An
assessment of variation revealed high heterogeneity among intervention effects (12 =
89.26%) and moderate to high heterogeneity among control effects (12 = 63.24%). Anxiety
reduction interventions significantly reduced anxiety symptoms compared to control groups
(454) = =3.72, p< 0.001, deyp=—0.70, 95%Clexp: —0.94, —0.46, diyy= —0.14, 95%Clyy:
-0.26, -0.01). Six studies included short-term follow-up data (3—6 months post-intervention)
for both intervention and control groups. No differences in anxiety symptoms were present
between the two groups at follow up (420) = —=0.72, p=0.48, dgyp = —1.0, 95%Cleyp: —1.29,
-0.71, dyy= —0.77, 95%Clcyyy: —0.76, 0.48).

Secondary analyses (meta-regression)—The stepwise meta-regression procedure fit
a model including treatment, dose, type, and the interaction between dose and type (A1, 51)
=5.71, p<0.001). The regression revealed main effects of treatment (A1, 51) = 12.43, p<
0.001) and a dose by type interaction (A1, 51) = 5.93, p=0.02). After accounting for the
effects of treatment, dose was not related to changes in anxiety symptoms in targeted
interventions (A1, 18) = 1.17, p= 0.26). However, for universal interventions higher dose
was associated with greater reduction of anxiety (A1, 34) = 5.85, p=0.02).

Quality control—A stepwise regression including sample size, study design, and control
condition did not reveal any factors that significantly influenced the reduction in anxiety
symptoms.

Depressive Symptoms and Depression

Participants—Thirty-eight studies implemented school-based programs aimed at reducing
depression and/or depressive symptoms including a total of 6741 adolescents. Over half of
the studies (22 out of 38) included high school students, with the other 17 using middle
school students. The number of participants ranged from 6 (Hains 1992) to 779 (Melnyk et
al. 2013), with an average of 173 participants. Two studies included only males (Hains 1992;
Hains and Szyjakowski 1990), one study included only females (Noel et al. 2013) and
another had one intervention group of only females (Chaplin et al. 2006). Again, about half
the studies (20 out of 38) were nearly evenly split between male and female participants.
Nine studies included all or nearly all (>80%) Caucasian/white participants and nine studies
included all or nearly all minority participants. Again, many of the studies specifically
targeted minority or other at-risk adolescents, particularly African American, Hispanic, rural
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and/or low-income adolescents. Twenty-one studies did not discuss the inclusion or
exclusion of adolescents with current clinical diagnoses. Fourteen studies specifically
excluded adolescents who had a current clinical depression or anxiety diagnosis and two
studies were limited to adolescents with clinical anxiety or depression (Kahn and Kehle
1990; Melnyk et al. 2014). Lastly, two studies did not exclude adolescents with clinical
mental health diagnoses, but also included adolescents with subclinical symptoms as well
(Gillham et al. 2012; Michael et al. 2016). See Table 1 for study details.

Programs—All interventions were traditional programs (i.e., CBT-based, stress
inoculation), except for five studies using alternative methods such as meditation or other
holistic interventions. Additionally, one study included both CBT and alternative
intervention groups (Kahn and Kehle 1990). All studies used group sessions except for
Hains (1992) and Michael et al. (2016), and 6 studies incorporated individual sessions as
well as group sessions (Hains 1994; Hains and Ellmann 1994; Hains and Szyjakowski 1990;
La Greca et al. 2016; Young et al. 2006, 2016). Sixteen of the studies used targeted
interventions while the other 22 used universal. The dose of intervention ranged from 150
(Clarke et al. 1993) to 1800 min (Kahn and Kehle 1990). Fourteen interventions were led by
non-clinically trained staff (e.g., school staff, research assistants, mindfulness program
leaders), four interventions were led by a combination of clinical and non-clinical personnel,
and the remaining 20 interventions required a clinically-trained professional (e.g., clinical
psychologist, clinical psychology graduate student). See Table 1 for study details.

Primary meta-analysis—A meta-analysis compared differences in depressive symptom
changes for the depression interventions and control groups (see Figs 4 and 5 for the forest
plots). An assessment of variation revealed high heterogeneity among both intervention
effects (12 = 96.91%) and control effects (12 = 95.07%). Depression interventions
significantly reduced depressive symptoms compared to control groups (4116) = —-3.120, p<
0.01, dxp=—0.62, 95%Cleyp: —0.81, =0.43, diyy= —0.22, 95%Clyy: —0.34, -0.10).
Seventeen studies included short-term follow-up (3-8 months post-intervention) data for
both intervention and control groups. No differences in anxiety symptoms were present
between the two groups at follow up (478) = -0.009, p=0.99, dpyp = —0.56, 95%Clexp:
-0.81, —0.31, d4y= —0.56, 95%Cl: —0.89, —-0.22).

Secondary analyses (meta-regression)—The stepwise meta-regression procedure fit
a model with all five predictors (age, race, treatment, dose, and type) and their interactions
(A1, 81) =4.67, p<0.001). The regression revealed main effects of treatment (A1, 81) =
15.34, p<0.001), dose (A1, 81) =7.09, p< 0.01), and type (A1, 81) = 9.95, p< 0.01).
Additionally there were significant age by race (A1, 81) = 4.66, p=0.03), age by dose (A1,
81) =10.1, p<0.01), age by race by type (A1, 81) =9.20, p< 0.01), age by dose by type
(A1, 81) =5.58, p=0.02), race by dose by type (A1, 81) = 10.09, p< 0.01), and age by
race by dose by type (A1, 81) = 16.97, p< 0.001) interactions. The main effects of age and
race and the other interactions contributed to the overall model but did not reach
significance. To begin to parse apart the four-way age by race by dose by type interaction, a
second stepwise regression was run on the middle and high school studies separately. For the
middle school studies, after accounting for the effect of treatment, there was still a
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significant race by dose interaction (A1, 32) = 12.68, p < 0.01), however type was no longer
included in the interaction. For the high school studies, after accounting for the effect of
treatment, the three-way race by dose by type interaction was still significant (A1, 53) =
21.10, p<0.001). While these interactions could not be further explored statistically due to
insufficient data, visualization of these data provides some explanation for this four-way
interaction. Studies with middle-school aged participants all had doses above 400 min and
showed little variation in dose for the universal programs. Additionally, there were no
targeted programs with nearly all white participants. Programs with high-school aged
participants had a broader range of doses in general, however there was no variation in the
dose for non-white, universal programs.

Quality control—A stepwise meta-regression procedure fit a model including study
design, sample size, and the interaction between sample size and study design (A1, 110) =
6.20, p < 0.001). There was a main effect of sample size where smaller studies exhibited
greater effects while larger studies exhibited smaller effects (A1, 110) = 12.95, p< 0.01).
The one group pretest-posttest (OGPP) designs had only nine groups (from seven different
studies), all with sample sizes less than 50. The estimated effect of the sample size was very
large (small samples had larger effects than larger samples). This estimate was likely
overinflated due to the lack of precision in the estimate because of the small number of
studies and small sample sizes. In contrast, for the RCTSs, there was a greater number of
studies with a larger range of sample sizes (up to 169 participants) resulting in greater
precision of the estimated effect of sample size. The effect of sample size for this group was
attenuated compared to the OGPP Figs 6 and 7.

Discussion

The current study builds upon previous meta-analyses examining school-based anxiety and
depression programs (Dray et al. 2017; Werner-Seidler et al. 2017). The study also adds to
the current literature by examining the effects of dose, gender, and race on program
effectiveness. The present study found that dose, and race influence the effectiveness of
depression programs. Knowledge of how gender, dose, and race moderate program
effectiveness is important to increase the effectiveness of future programs. For example, the
implementation of culturally-sensitive practices, such as incorporating group sessions of
same-race participants, may be particularly important for school-based programs that serve
minority, low-income, and/or rural populations (Griner and Smith 2006; Planey et al. 2019).
Overall, this study found that programs aimed at reducing depression and/or anxiety
symptoms in adolescents are generally effective, however, programs for stress reduction are
not. Program type influenced program efficacy for stress, anxiety, and depression, consistent
with previous meta-analyses regarding anxiety and depressive symptoms (Werner-Seidler et
al. 2017).

Few school-based internalizing mental health interventions have incorporated measures of
stress symptoms. Although only 4 studies met criteria inclusion, the programs varied in the
type of program (targeted or universal), control group (active vs. inactive), and dose;
however, none of the programs were aimed at middle-school-aged adolescents. Taken
together, the current stress reduction interventions are heterogeneous and are not effective in
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reducing student stress. With that said, the present results suggest that targeted programs
were associated with greater reductions in stress, compared with universal programs and that
programs with active control groups exhibited greater effects than those with inactive control
groups. However, these findings are likely due to the larger effect sizes of Bluth et al. (2016)
and Kiselica et al. (1994) which both implemented targeted programs with active controls.
Additionally, it is important to note that these programs usually had lower doses than the
programs aimed at anxiety and depressive symptoms, which may have impacted their ability
to reduce symptoms of stress. Lastly, no programs used the same measure of stress,
contributing to the variability in the results. Future programs should seek to increase the
dose of these programs and include measures used in previous research.

While there are more school-based programs aimed at reducing anxiety evaluated presently,
the programs varied greatly in dose, program type, and program personnel. Although overall
these interventions were able to reduce anxiety symptoms, the efficacy of these programs
was extremely variable (as indicated by the 12 = 89.26%) and these reductions were no
longer present six months after the intervention. These findings are similar to those of
Werner-Seidler et al. (2017) in that overall these programs were effective in reducing anxiety
symptoms. However, unlike previous studies, the present meta-analysis did not find that
anxiety symptoms remained decreased after a short-term follow up (Dray et al. 2017;
Werner-Seidler et al. 2017). Furthermore, universal anxiety reduction programs with higher
doses were more effective, but dose did not influence the effectiveness of targeted programs.
These differences in dose may be due to the fact that universal programs typically have
larger group sizes and heterogenous samples. Another explanation is that on average,
targeted interventions were 190 min longer than universal interventions (Mgrgeted = 626,
SDxargeted = 249.77; Myniversal = 435.83, SDyniversal = 216.51). This could indicate that the
dose necessary for a reduction in anxiety symptoms may have been met by more of the
targeted programs than the universal programs.

Interventions to reduce depression/depressive symptoms were the most common of the
internalizing mental health interventions evaluated presently. Overall, the interventions were
successful in reducing depressive symptoms. However, these interventions varied in the type
of intervention, dose, and program personnel, which likely contributed to the high variation
in both the experimental (12 = 96.91%) and control group effects (12 = 95.07%). The present
results add to the findings of Werner-Seidler et al. (2017) that targeted programs were more
effective in reducing depressive symptoms than universal programs. The present results
suggest that age, race, and dose moderate the effect of program type. However, due to
insufficient data, it was not possible to fully decompose these interactions. Knowledge gaps
are evident regarding the range of doses for middle-school programs, existence of targeted
programs for mostly white students, and the range of doses for non-white, universal, high-
school programs. Future research should aim to address these gaps to enable a better
understanding of how demographic factors and dose may influence the effect of program
type. Additionally, the quality control regression indicated that studies with smaller sample
sizes and no control group showed greater reductions in depressive symptoms, indicating
outcome reporting biases (Chan and Altman 2005).
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Of the 42 studies meeting qualifications for the meta-analysis, less than half (16 studies)
assessed more than one of the included outcome variables (stress, anxiety, and depression).
Given the negative impact stress may have on adolescents likelihood to respond to CBT-
based interventions (Shirk et al. 2009) and high comorbidity rates among internalizing
disorders (Merikangas et al. 2010), future studies should include assessments of multiple
internalizing disorders and work to incorporate stress reduction techniques to extend the
positive results to those with higher stress levels.

At the individual study level, Gillham et al. (2012) observed decreases in Children’s
Depression Inventory (CDI) (Kovacs 2001) scores, but not Reynolds Adolescent Depression
Scale-2 (RADS-2) (Reynolds 2002) scores. This may point to inconsistencies and different
focal points (i.e., focusing on one symptom more than another) between different measures.
Given the diversity of self-report measures used to identify elevated stress, anxiety, and
depressive symptoms, future research in this field should be informed of these differences
and how they may influence results. Lastly, the slightly divergent findings regarding effects
of programs on clinical levels of depression (Gillham et al. 2012; Hains 1994; Young et al.
2012) indicate a need for further research in this domain.

Limitations and Future Research

Though it is widely agreed upon that reducing both clinical and subclinical levels of stress,
anxiety, and depressive symptoms in adolescents is extremely important, relatively few
school-based efforts have been made towards this end in the U.S. Of the school-based
studies evaluated presently, programs aimed at reducing stress, depression/depressive
symptoms, and anxiety in adolescents appear to be effective overall. However, many of these
studies have used a small sample size of adolescents, focusing on those with elevated levels
of depression or anxiety symptoms. As the prevalence of these disorders in adolescents
continues to rise, the development of a method of assisting these adolescents on a larger
scale without decreasing the quality of care is imperative. Additionally, school-based
programming should continue to include students who do not meet clinical criteria for
internalizing disorders as these programs may benefit a wide range of students. For example,
these programs may help prevent future instances of clinical cases by teaching coping
mechanisms before a crisis occurs, reducing the stigma surrounding mental health disorders
through psychoeducation, as well as assisting students who may be falling just under the
clinical radar. Additionally, schools usually prefer universal programs (Horowitz et al.
2007), which eliminate the need to screen participants. Lastly, although the present results
suggest that universal programming is less effective than targeted programming, this may be
due to the fact that the majority of participants in universal programs do not exhibit elevated
symptoms, and therefore there may be a floor effect to the degree of symptom reduction
possible. Interestingly, many of the programs targeted underserved populations such as racial
minorities or rural communities, however, the socioeconomic status of many of the study
participants was not available. Future studies should continue to support programs for these
populations as they may experience higher rates of mental health issues than the typical
population (Center for Disease Control 2018; Garcia et al. 2008; Ivey-Stephenson et al.
2017).
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Although there are many benefits to school-based programs (Creed et al. 2011; Curran and
Wexler 2017; Durlak and Weissberg 2007; Eccles and Gootman 2002), studies did note
limitations of school-based programming. Researchers have noted the difficulty in
scheduling around students’ classes, school cancellations, and holidays (Chu et al. 2009;
Garcia et al. 2010). Additionally, many programs required access to a clinical mental health
professional or graduate student in a clinical program (i.e., psychologist, psychiatrist,
counseling graduate student). Many schools, especially those in lower SES or rural areas,
may not have the access or funding necessary to implement these types of programs. Future
programs should aim to be flexible enough to accommodate varying school and student
schedules and may want to consider a program that can be implemented without direct
contact with a clinical mental health professional (i.e., telehealth). Furthermore, peer-based
programs may be an effective way to reduce stigma and improve mental health outcomes
across a broad population for schools with limited resources.

All studies included at least some risk of bias, suggesting the need for higher quality
research methods and reporting in this domain. However, much of the bias was due to lack
of information or lack of clarity in the information provided. For example, nearly all studies
including multiple groups stated that random assignment was used, but did not specify the
allocation method. Additionally, many studies lack information regarding session
attendance, the blinding of outcome assessors, and the un-blinding of the data in the cases
that blinding did occur. Future studies should clarify these aspects to allow for a better
assessment of the quality of their research.

Although this systematic review and meta-analysis addressed some important gaps in the
literature, there are some limitations. One limitation is the dichotomization of age in the
meta-regressions, which was necessary because of inconsistencies in the reporting of age
across studies (e.g., some studies reported an age range of their participants, others reported
a mean age). Future meta-analyses incorporating age should treat age as a continuous
variable, if possible, to provide insights regarding differences across the full age range.
Another limitation was the inclusion of only U.S.-based interventions. While factors that
may be unique to the U.S. (e.g., racial disparities) were examined presently, generalizability
of the findings are limited to U.S. adolescents and excludes several school-based
intervention studies from other countries. Lastly, we were unable to examine the effect of
SES or environment (rural vs. urban) due to a lack of or inconsistencies in reporting these
variables. Given the impact of low SES and rural environments on the mental health status of
adolescents (Douthit et al. 2015; Priester et al. 2016; Reiss 2013), future studies should
ensure both SES of participants and their environment are adequately described.

Implications for Research, Policy, and Schools

Overall, the school-based programs aimed at decreasing internalizing mental health
symptoms including stress, anxiety, and depressive symptoms were effective in both healthy
adolescents and those with elevated mental health symptoms. As the prevalence of these
mental health disorders continues to increase among adolescents, both education and health
policies must be put into place to assist in the prevention, detection, and treatment of these
disorders. Mental health education should continue to be included in school curriculums. For
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example, “blocked approach” may be appropriate for universal treatments and embedded
into a health unit vs. weekly extended session may be more appropriate for targeted
treatments (consistent with outpatient therapies) and could be implemented as elective
courses or after-school activities.

State-level policies such as those implemented by New York (Bill Number: A03887B) and
Virginia (Bill Number: SB953), in which schools are required to provide mental health
education may improve student outcomes (Jorm 2012) and reduce mental health stigma
(Mellor 2014). Research should continue to build upon and improve the current programs in
efforts to reduce mental health issues among adolescents and support policies requiring
mental health education and suicide prevention programs in schools.

Conclusion

Previous meta-analyses have examined reductions in anxiety and depressive symptoms,
however, these studies have not considered program dose, race, or gender as moderating
factors of symptom reduction. The current meta-analysis investigated the effectiveness of
school-based interventions on stress, anxiety, and depressive symptom interventions in
adolescents. School-based interventions aimed at reducing stress among adolescents were
not effective, however fewer studies have investigated stress reduction programs, compared
with the number aimed at reducing anxiety and depressive symptoms. In line with previous
findings, school-based programs were effective in reducing anxiety and depressive
symptoms in adolescents. For anxiety, program type and dose influenced effectiveness. For
depressive symptoms, effectiveness was moderated by a combination of participant age,
race, dose, and program type. However, how each of these factors influenced the reduction
of symptoms was not entirely clear. The present findings provide additional support that
school-based programs can reduce anxiety and depression and that both demographic and
program characteristics influence the efficacy school-based mental health programs. The
present study highlights effective methods for tackling the growing issue of mental health
burdens among adolescents while also exposing new gaps in the current literature and
school-based programming.
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Fig. 4.
Forrest plot of effect sizes for comparisons between intervention and control groups on
changes in stress symptoms immediately post-intervention
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Forrest plot of effect sizes for comparisons between intervention and control groups on
changes in anxiety symptoms immediately post-intervention
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Forrest plot of effect sizes for comparisons between intervention and control groups on
changes in depressive symptoms using the BDI, BDI-1l, BYI-II, CDI, CDI-S, MFQ, or
SMFQ immediately post-intervention
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Fig. 7.

Forrest plot of effect sizes for comparisons between intervention and control groups on
changes in depressive symptoms using the BASC-2, BSI, CDRS, CES-D, CGAS, K-SADS,
RADS, RADS-2, or YSR immediately post-intervention
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