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improve depress ion and anx ie ty among schoo l -age ch i ld ren .
There ex i s t s a pro l ific amount of school -based menta l hea l th
in tervent ions , ye t the qual i ty of such in tervent ions var ies
grea t ly . Previous meta-analyses provided many ins ights on
effec t ive in tervent ions ; however , they fa i l ed to use s t r ingent
inc lus ion cr i te r ia . There is a need to review high-qual i ty
randomized cont ro l led t r ia l s to genera te new and evidence-
based ins ights . This s tudy aims to synthes ize research on
exis t ing menta l hea l th in tervent ions targe t ing depress ion
and anxie ty of school -aged chi ld ren and adolescents to
provide updated guidance on effec t ive in tervent ions .

Prevalence of Depress ion and Anxiety in School -
aged Chi ldren and Adolescents

In recent years , depress ion and anxie ty have increased
rapid ly among 6-17 years old American chi ldren (Centers
for Disease Contro l and Prevent ion (2022)) . Approximate ly
9.4% 3–17-year -o ld chi ldren were diagnosed wi th anxie ty
problems (Center s for Disease Contro l and Prevent ion
(2022)) and 31.5% 13-18-year -o ld chi ld ren have exper i -
enced depress ion (Feis s e t a l . ,2019) . These s ta t i s t ics are
concern ing not only because of what they te l l , but a lso
because of what they do not te l l . In the menta l hea l th area ,
numbers of ten underes t imate the ac tua l prevalence of
menta l hea l th problems due to diagnos t ic chal lenges
(Mathews et a l . ,2011) , s t igmat iza t ion (Moses ,2010) , and
subsequent re luc tance to seek help (Reavley et a l . ,2010) .
On top of tha t , there is a gap between those who are
diagnosed and those who rece ive t rea tmen t : a round hal f of
d iagnosed American adolescents rece ive menta l hea l th
t rea tmen ts in the form of medica t ion or counse l ing
(Zablot sky,2020) . More needs to be done to provide
access ib le menta l hea l th suppor t for school -aged chi ldren
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conditions while the targeted approach delivers the treat-



sizes (Slavin & Smith, 2009). One reason behind this obser-
vation is the “superrealization” effect (Cronbach et al., 1980),
which means that the high implementation fidelity maintained
within a small sample can hardl



Eligibility Criteria

This article used the following inclusion criteria for full-text
review to ensure consistency and high standards in study
quality:

(1) Randomized controlled trials (RCT) must have at least
30 students per experimental condition to reduce bias
in small studies (Cheung & Slavin, 2016) and at least
2 teachers/schools per condition to eliminate con-
found due to sample size (What Works Clearing-
house, 2020a). For example, one study was excluded
because it used a one school vs. one school design
(Harnett & Dadds, 2004). Another study was
excluded because it had 22 and 24 students in control
and treatment conditions respectively (Burckhardt
et al., 2016).

(2) Program duration from program start to posttest must
be at least four weeks to remove particularly short
interventions. A study was excluded because it was a
one-week intervention (Link et al., 2020).

(3) Studies must have taken place in the following
countries: USA, Canada, Europe (European Union+
U.K.+ Switzerland+Norway), Israel, Australia, and

New Zealand. This geographical restriction intends to
narrow down the scope of review to countries that
share similar economic and political situations. A
study was excluded because it took place in South
Africa (Fernald et al., 2008).

(4) Studies must use randomization to focus on studies of
the highest level of internal validity. The level of
random assignment may be schools, classes, or
students. For example, a study was excluded because
it allocated students to treatment and control based on
number of students and gender composition (Kowa-
lenko et al., 2005).

(5) Differences between conditions at baseline on depres-
sion/anxiety measure must be less than 0.25 standard
deviations (SDs) to reduce bias from unreliable
statistical analyses (Rubin, 2001). For example, a
study was excluded because its depression measure-
ments at baseline were inequivalent (Ardic &
Erdogan, 2017).

(6) Differential attrition between treatment and control
groups must be less than 15% to reduce bias (What
Works Clearinghouse, 2020a).

(7) A control group must be present.
(8) Intervention or instruction should be delivered by non-

researchers. Treatments had to be delivered by ordinary



studies that focus on students studying in kindergarten,
elementary, secondary (including middle and high
schools). For example, a study was excluded because
the intervention focused on college students (Xiong et al.,
2022).

Analytical Plan

This study conducted the meta-analysis in R (R Core Team,
2021) using the metafor package (Viechtbauer, 2010). The
three authors performed double coding in Google spread-
sheet and held discussion to eventually reach 100% inter-
judge reliability in codification. This study used weighted
mean effect sizes and meta-analytic tests such as Q statis-
tics. Weights were then assigned to each study based on
inverse variance (Lipsey & Wilson, 2001) and adjusted
weights (Hedges, 2007). A random-effects model was used
in meta-regression since there was no single true effect size
but a range of effect sizes that may have depended on other
factors (Borenstein et al., 2010). For cluster randomization,
this study added adjustments for clustering adapted from
What Works Clearinghouse (2020b). This study analyzed
six pairs of moderators (more details in the next section) and
examined differential effects by including interaction terms.
All moderators and covariates were grand mean centered to
facilitate interpretation of the intercept. All reported mean
effect sizes come from this meta-regression model, which
adjusts for potential moderators and covariates. To assess
publication bias, this study adopted selection modeling
instead of other traditional techniques (e.g., funnel plot,
Egger’s regression, fail-safe N) because of the limitations2

in these traditional techniques. Selection modeling involves
a model of the selection process that uses a weight function
to estimate the probability of selection in random-effect
meta-analysis (Hedges, 1992). Selection modeling is the
most recommended method to investigate meta-analyses’
publication bias (Terrin et al., 2005). This study used
weightr



12 weeks as long durations to compare the effect sizes of
the two types.

Sample size: small sample (<250) vs. large sample (≥250)

Sample size was either small or large. When the total par-
ticipating student sample is smaller than 250, the program
was coded as having a small sample size. When the sample
is equal or larger than 250, the program was coded as
having a large sample size.

Student age: grade level comparison between elementary
and secondary schools

Student age was coded as 1 for kindergarten and elementary
schools, 2 for middle schools, and 3 for high schools. In
analysis, 2 and 3 are combined to refer to secondary school
students.

Results

Descriptive Results

This study retrieved both published studies and unpublished
studies to minimize publication bias in this review. Figure 1
presents the PRISMA screening process in Covidence.

Among the 218 excluded studies in the full-text review
stage, the top five reasons for exclusion are inadequate
outcome measures (n = 52), irrelevant (n = 46), wrong
design (n = 33), meta-analysis/review (n= 23) and outside
the geographical scope (n = 17). After applying the inclu-
sion criteria, this review found a total of 29 qualified studies
evaluating 32 programs3 (Fig. 1, Table 3). In total, these
programs have 22,420 K-12 students (n = 12,174 in treat-
ment group, and n = 10,246 in control group). Among these
students, 52% are female and 79% are White. Table 4
presents the descriptive statistics of the 29 included studies.
Among the included studies, most were conducted in
Australia and USA (13 and nine respectively, Table 4). For
grade levels, 17 programs (53.1%) focused on the elemen-
tary school population and 15 (46.9%) focused on the
secondary school population. Overall, 22 programs (68.8%)
employed Cluster Randomized Controlled Trials (CRCT)



less than 12 weeks (i.e., short duration). Sample sizes of
included programs vary greatly, ranging from 68 students
(Chaplin et al., 2006) to 5,634 students (Sawyer et al.,
2010). In total, 17 programs (53.1%) have small sample
sizes (less than 250) and 15 (46.9%) have large sample
sizes. The majority (78.1%) of the interventions were uni-
versal, and seven programs (21.9%) are targeted. This
demonstrates universal programs’ increasing popularity.
This study analyzed 79 effect sizes related to depression or
anxiety. Among these outcomes, 40 effect sizes (50.6%)
were related to anxiety, and 39 effect sizes (49.4%) were
related to depression. In addition, 40 (50.6%) studies
evaluated teacher-delivered interventions and 39 (49.4%)
studies investigated non-teacher-delivered interventions.

Meta-analysis Results

As shown in Table 5, the overall mean effect size for these
32 programs is 0.24 (p = 0.002) while holding all mod-
erators fixed at their mean. The 95% predictive interval
ranges from −0.91 to 1.39.

Outcome domain: depression vs. anxiety

Overall, outcomes using anxiety-related measurements have
a significant weighted mean effect size (ES = 0.44,
p = 0.001, Table 6). But no significant mean effect size was
found in outcomes measuring depression (ES = 0.04,
p = 0.723). The difference between anxiety outcomes and
depression outcomes was 0.4 SDs on average (p = 0.025).

Program type: universal vs. targeted

Intervention type was not a significant moderator of effect
sizes. The mean effect size for interventions focused on
targeted populations was 0.42 (p = 0.021), while the mean
effect size for interventions focused on universal popula-
tions was 0.18 (p = 0.028).

Intervention design: cognitive behavioral therapy vs. others

Intervention design was a significant moderator of impact.
On average, CBT programs have significantly higher effect
sizes than those without CBT components (p= 0.016).
CBT programs have a mean effect size of 0.33 (p= 0.002),
while programs without CBT elements have a non-
significant mean effect size of −0.15 (p = 0.260).

Intervention delivery: teachers vs. clinicians

Intervention delivery personnel were a significant mod-
erator of impact. On average, the effect size of teacher-
delivered programs is 0.39 SDs lower than programs

delivered by non-teacher personnel (p = 0.013). Programs
delivered by non-teacher personnel have, on average, a
significant mean effect size of 0.44 (p= 0.007) while pro-
grams delivered by teachers have an average non-significant
mean effect size of 0.05 (p = 0.371).

Intervention duration: short duration (<12 weeks) vs. long
duration (≥12 weeks)

No signifi
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population and targeted population, the magnitude of the
effect sizes showed that teacher-delivered intervention for
universal population had higher effect sizes (ES = 0.09,
p = 0.297) compared to the effect sizes of targeted popu-
lation (ES =−0.08, p = 0.499).

The effect sizes for different grade levels also varied sig-
nificantly by delivery personnel (β= 0.78, p= 0.049). At
secondary school level, the effects of interventions delivered by
clinicians have a larger mean effect size of 0.81 (p= 0.012)
compared to interventions delivered by teachers with a mean
effect size of 0.03 (p= 0.711). At elementary school level, no
difference in effect size was identified by delivery personnel.
Effect sizes for teacher-delivered interventions were similar
across grade levels, with an average effect size of 0.06
(p= 0.316) at the elementary school level and an average effect
size of 0.03 (p= 0.711) at the secondary school levels.

Moreover, significant differential effects were identified
for outcome types by delivery personnel (β= 0.89,
p = 0.017). Interventions with outcomes on anxiety deliv-
ered by clinicians have a significantly larger effect size
(ES = 0.86, p = 0.004) compared to those delivered by
teachers (ES = 0.03, p = 0.657). Those with outcomes on
depression have a different trend. Teacher-delivered inter-
ventions on depression have a somewhat higher effect size
(ES = 0.07, p =



cut-off points. In both sensitivity analyses, estimates and sig-
nificance values were broadly similar to the original results.
Results of the exploratory and sensitivity analyses are available
from the authors upon request.

Publication Bias

Applying the weight-function model, this study found sig-
nificant publication bias. In the adjusted model, the test for
heterogeneity is significant (Q [df = 92] = 1485, p < 0.001).
Likelihood ratio test for the model result is significant (x
squared = 81.88, p



outcomes assessors blind to treatment assignment? The risk
implied in the sixth criteria is that when assessors of the
targeted outcomes are aware of participants’ allocation to
the treatment or control, there may exist measurement
errors. Among the 29 included studies, seven are blinded,
16 are not blinded, and six are unclear. Table 7 presents the
risk of bias analysis. Overall, there is a low risk of bias
among the included studies.

Discussion

There is an urgent need for schools to provide more mental
health services and support; however, existing meta-
analyses are insufficient in providing evidence-based
insights on high-quality interventions. School-based men-
tal health interventions are promising tools to protect
school-aged children, so there is a pressing need to identify
and disseminate evidence-based models to address the
increasing number of children with depression and anxiety
in schools. This meta-analysis aims to identify elements of
effective school-based mental health interventions targeting
depression and anxiety for K-12 students. This meta-
analysis only included RCTs and used more stringent
inclusion criteria (e.g., baseline equivalence, no significant
differential attrition) and additional moderators (e.g., sam-
ple size and program duration) than previous reviews. The
results indicate that, overall, compared to control groups,
there was a significant positive mean effect of school-based
interventions on symptoms of depression and anxiety.
However, this result may be somewhat inflated due to
publication bias, which was found to be likely in this study.

The overall findings disagree with a previous systematic
review and meta-analysis that found a lack of evidence of
the effectiveness of school-based interventions focusing on
depression or anxiety (Caldwell et al., 2019). One reason to
explain this disparity may lie in the method: the present
study used a random-effects model looking across studies
whereas the previous study used a network meta-analysis
approach that is better suited to comparing the relative
effectiveness of different interventions. In addition, the
difference in inclusion criteria result in very different sam-
ples of studies analyzed in each study.

Apart from main findings, the moderator analyses help us
gain a better understanding of the characteristics of effective
depression- or anxiety-focused interventions. One interest-
ing finding is that interventions focused on anxiety are more
effective than those on depression for the K-12 population.
Furthermore, the results find that CBT programs were more
common and had significantly higher effect sizes than
programs of other types. This supports the existing wide-
usage of CBT programs (Werner-Seidler et al., 2017) and
confirms previous research establishing CBT as an essential

component in depression and anxiety reduction for school-
aged children (Rooney et al., 2013). For intervention
delivery, this study find that teacher-delivered programs had
a lower mean effect than clinician-delivered programs, such
that while clinician-delivered programs had significant,
positive impacts, teacher-delivered programs had null
effects. This finding is consistent with one previous meta-
analysis
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non-CBT programs have null effects no matter who they are
delivered by. This makes sense because delivering CBT
programs needs rigorous training and experience working in
mental health fields.

Second, the effects of interventions vary for personnel by
intervention type. Clinician-delivered programs had higher
effect sizes for the targeted population than for the universal
population (though both were significant and beneficial);
while teacher-delivered programs showed the opposite
pattern, although both were non-significant. Clinicians tend
to have better effects when delivering programs to the tar-
geted population. In targeted approaches, children demon-
strate symptoms of depression or anxiety. In such cases,
clinicians have more expertise in treating these symptoms
compared to classroom teachers, so clinicians are likely to
use more professional strategies when delivering programs
to the targeted population.

Third, the effect sizes of interventions also vary for
personnel by grade level. Compared to teachers, clinicians
had a noticeably larger mean effect size at the secondary
school level. Teachers had similar (non-significant) effect
sizes at the elementary school level and at the secondary
school level. One explanation for this may be that because
adolescents experience a more severe level of mental health
impairment than children (Olfson et al., 2015), adolescents
may be more receptive to CBT interventions delivered by
clinicians. It may also be that older students are more able to
engage with and understand the content of the intervention,
due to their more mature cognitive processes (Stice et al.,
2009). This also fits with recommendations to target these
symptoms early (ages 11–15), before those behaviors and
beliefs become ingrained (Gladstone et al., 2011).

Fourth, the effects of interventions vary for personnel by
intervention outcomes. For clinicians, they had larger
impacts on average on anxiety outcomes, with null effects
on depression outcomes, while for teachers, they had null
effects on both depression and anxiety outcomes.

Limitations and Strengths

Readers may want to take note of several limitations when
interpreting the results. First, this study only focuses on
depression and anxiety outcomes. In the process of coding,
the authors found some other interesting outcomes worth
investigating, such as internalizing problems, stress, externa-
lizing problems (Fung et al., 2019), worry (Skryabina et al.,
2016), depression literacy (O’Kearney et al., 2009), stigma,
and help-seeking tendencies (Link et al., 2020). The limited
number of studies investigating these outcomes restricts this
study’s ability to perform meaningful meta-regression analy-
sis. Future studies can focus on these commonly under-
researched outcomes of interest. Second, the authors were not
able to extract information on socio-economic status (SES) for

all studies, which could be a valuable moderator to the out-
comes. SES may have impacts on the prevalence of mental
health issues, access to treatment and support, the delivery
personnel of mental health interventions. SES can be reflected
in free and reduced lunch eligibility, household median
income, single or double parenting etc. Future studies can
examine the moderator effect of SES on depression and
anxiety. Third, two of the twelve inclusion criteria used
arbitrary cut-off points, which may have led to the exclusion
of quality articles. However, during the screening process,



Implications for Policy

This meta-analysis provides updated evidence and has
practical implications for policymakers. While child and
adolescent mental health has always been a concern, the
need for services for school-age children is even greater, as
mental health needs have increased as a result of the
COVID-19 pandemic (Pfefferbaum, 2021). Given limited
resources, investment in students’ mental health and overall
well-being often faces competition from investment in
academic achievement given the intense pressure to
enhance performance (Zhang & Storey, 2022). It is essential
that any efforts to provide school-based mental health
interventions using this limited funding prioritize evidence-
based interventions.

The current study highlights that depression- and
anxiety-focused school-based interventions are more effec-
tive when delivered by professionals, such as certified
clinicians or psychologists, compared to classroom teachers
or school-health staff. In reality, this need is unmet by many
schools due to a severe shortage of clinicians countrywide,
not to mention pediatric clinicians (Elias, 2021). Policy-2022
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