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Abstract

Increased levels of psychological stress during adolescence have been associated with a decline in academic performance,
school dropout and increased risk of mental health problems. Intervening during this developmental period may prevent
these problems. The school environment seems particularly suitable for interventions and over the past decade, various
school-based stress reduction programs have been developed. The present study aims to evaluate the results of (quasi-)
experimental studies on the effectiveness of school-based intervention programs targeting adolescent psychological stress
and to investigate moderators of effectiveness. A three-level random effects meta-analytic model was conducted. The search
resulted in the inclusion of k = 54 studies, reporting on analyses in 61 independent samples, yielding 123 effect sizes (N =
16,475 individuals). The results indicated a moderate overall effect on psychological stress. Yet, significant effects were only
found in selected student samples. School-based intervention programs targeting selected adolescents have the potential to
reduce psychological stress. Recommendations for practice, policy and future research are discussed.
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Introduction by increased stress-sensitivity (Romeo 2013), high levels of

stress have been linked to various negative associates,

Stress—the condition or feeling that results when indivi-
duals perceive that the demands of a situation exceed their
personal, psychological or social resources (Lazarus 1966)
—seems to be a significant worldwide problem for both
adolescents (Klinger et al. 2015) and adults (Schaufeli et al.
2009). In adolescence, a developmental period characterized
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including reductions in academic performance (Kaplan et al.
2005), school drop-out (Dupéré et al. 2015), increased
mental health problems (Snyder et al. 2017), and reduced
well-being (Chappel et al. 2014). In order to prevent adverse
development, it is important to address heightened stress
levels during adolescence. Over the past decade, various
school-based intervention programs have been implemented
to reduce adolescent stress and accompanying effectiveness
studies have been conducted. As knowledge on the overall
effectiveness of such programs and factors influencing their
effectiveness is limited, it is important to conduct an
extensive meta-analysis. The current multilevel meta-
analytic study therefore examined the effectiveness of
school-based intervention programs in reducing adolescent
psychological stress and which study, sample and interven-
tion characteristics influence program effectiveness.

The school environment seems particularly suitable for
intervention programs to reduce stress. Adolescents spend a
substantial part of their time—on average six hours per
school day—in school (Hofferth 2009), which makes the
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school an important context for cognitive development, as
well as the development of social skills and emotional
control, relevant for adequately dealing with stress (Resur-
reccion et al. 2014). Since enhanced social and emotional
functioning is beneficial for academic performance and
school success (Zins et al. 2007), schools may benefit from
implementing interventions that aim to improve social and
emotional functioning. Moreover, school-based mental
health services have been associated with a lower stigma
and a greater utilization rate, especially among ethnic
minority adolescents (Stephan et al. 2007). As such, school-
based intervention programs provide a promising environ-
ment for low-threshold care, with the potential to also reach
adolescents who are reluctant to search for care outside the
school environment.

Over the past decade, various school-based intervention
programs targeting adolescent stress have been developed.
Some of these programs directly target stress, while other
programs address stress as an indirect treatment aim.
Moreover, to reduce stress and improve well-being of
adolescents, these programs offer different approaches and
apply various hypothesized mechanisms of change. For
example, mindfulness (i.e., bringing non-judgmental atten-
tion to the present moment through meditation techniques
and awareness exercises), relaxation exercises (e.g., pro-
gressive relaxation, muscle relaxation, visualization-based
relaxation) and life skills training, comprising different
cognitive-behavioral techniques (e.g., emotion regulation,
problem-solving, conflict resolution), are often used (Rew
et al. 2014). In terms of effectiveness, some studies on
school-based stress intervention programs have yielded
positive results (e.g., Jellesma and Cornelis 2012; De Wolfe
and Saunders 1995; White 2012), whereas other studies
indicated that interventions were not effective in reducing
stress (e.g., Lang et al. 2017; Lau and Hue 2011; Terjestam
et al. 2016).

The conflicting results of earlier studies are an impor-
tant reason to conduct a meta-analysis to assess the
effectiveness of school-based intervention programs in
reducing adolescent psychological stress. Reportedly,
there are only three reviews of the literature in this area
(Feiss et al. 2019; Kraag et al. 2006; Rew et al. 2014). In
their meta-analytic review, Kraag et al. (2006) investi-
gated the effectiveness of school-based universal inter-
vention programs targeting stress in children and
adolescents. They demonstrated that these programs were
effective in decreasing stress symptoms. Such promising
results were supported by a narrative review on the
effectiveness of stress reduction interventions in adoles-
cents from community and clinical populations (Rew et al.
2014). In contrast, Feiss et al. (2019) showed that school-
based stress prevention programs did not reduce stress
symptoms in adolescents. In addition to generating
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conflicting findings, previous reviews bear a number of
limitations. First, particularly the reviews by Kraag et al.
(2006) and Rew et al. (2014) suffer from low quality of
the included studies, limiting the robustness of their
results. Second, Kraag et al. (2006) and Feiss et al. (2019)
performed a traditional meta-analysis, a technique that
does not allow the inclusion of multiple relevant effect
sizes within studies. Third, Feiss et al. (2019) focused on
school-based programs in the United States and based
their meta-analysis on only four studies that assessed the
effectiveness of such programs in terms of stress reduc-
tion. As such, their results do not inform us about the
overall effectiveness of school-based intervention pro-
grams targeting stress in adolescents.

Because of these limitations, as well as the widespread
implementation of school-based stress reduction programs
and accompanying effectiveness studies since publication
of the comprehensive review by Kraag et al. (2006), it is
important to update the findings and conduct a new
extensive meta-analysis. Consistent with Feiss et al.
(2019), the present study included intervention programs
in general adolescent populations (i.e., community sam-
ples) as well as selected adolescent populations (i.e.,
samples based on self-selection or screening, for instance
on high stress or anxiety levels), given the potential of
targeted interventions to be more efficient and to address
problems early on (Offord 2000). Indeed, Feiss et al.
(2019) demonstrated that targeted interventions yielded
greater reductions in stress than universal interventions.
Furthermore, the current study advances previous litera-
ture by performing a multilevel meta-analysis to fully
exploit the available research data (i.e. allowing the
inclusion of all relevant effect sizes per study) and gen-
erate more statistical power (Assink and Wibbelink 2016).
This increased power ensures that extensive moderator
analyses can be conducted. Investigating moderators is of
crucial importance to better understand study results and
to detect which interventions or components work best
and which subgroups benefit most (Kraemer et al. 2002).
This knowledge is necessary for the development of
effective interventions and the selection of the best
intervention for a specific population.

Based on previous meta-analyses on the effectiveness
of intervention programs in youth, various study, sample
and intervention characteristics may moderate program
effectiveness. In terms of study characteristics, type of
stress measured, publication year, publication status,
study quality, the (in)dependence of authors, type of
control condition, study design and timing of measure-
ments were deemed important to consider. With regard to
type of stress, effectiveness may vary across specific types
of stress, such as school stress (e.g., pressure from study
and worrying about grades or workload) or social stress
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(i.e., stress that stems from interpersonal relationships or
from the social environment in general, such as the ado-
lescents’ home life). Whether the study was performed
recently or not might moderate the effectiveness, since the
likelihood of reporting null-results has increased over the
last two decades (Kaplan and Irvin 2015). However,
previous research demonstrated no difference in publica-
tion year (Zoogman et al. 2015). Larger effects have been
found for published versus unpublished studies (Conley
et al. 2016), lower versus higher quality studies (Kraag
et al. 2006), studies with quasi-experimental designs
versus randomized controlled trials (RCTs) (Suter and
Bruns 2009) and studies by researchers who developed
the intervention program they studied versus independent
researchers (Petrosino and Soydan 2005). Moreover,
comparison with active versus passive control groups may
impact findings of effectiveness studies (Feiss et al. 2019),
and should therefore be considered. Furthermore, it is
important to not only focus on post-intervention assess-
ments, but also on follow-up assessments to investigate
the long-term effects of school-based intervention
programs.

Additionally, sample characteristics may affect the
magnitude of the effects of school-based programs on stress
reduction, for example age, gender distribution, socio-
economic status (SES) and ethnicity. A higher likelihood of
effectiveness of intervention programs has been found in
older versus younger samples and in samples with a higher
proportion of females (Stice et al. 2009). Participants with
low socioeconomic or minority backgrounds might respond
differently to school-based intervention programs, possibly
related to the implementation of the program. More speci-
fically, schools in disadvantaged areas often suffer from
various problems, such as high levels of unemployment,
high staff turnover, poor facilities and lack of resources
(Harris and Chapman 2004). This might make it more dif-
ficult to adequately implement intervention programs,
resulting in lower effectiveness (Durlak et al. 2011). Fur-
thermore, interventions in selected high-risk samples versus
community samples (Stice et al. 2009), and targeted com-
pared to universal intervention programs (Feiss et al. 2019)
have been found to be more effective, suggesting that
intervention programs generate more positive changes if
problems are more severe at the start of the intervention.
Moreover, it is possible that the selection method for
including participants moderates program effectiveness.
Inclusion based on self-selection might be more effective
than inclusion based on screening, because it is likely that
self-selected participants are more motivated to attend and
actively participate in an intervention program (Stice et al.
2009).

Finally, there are some intervention characteristics that
may affect the effectiveness of school-based intervention

programs targeting psychological stress, including intensity,
type of instructors and components and focus of the pro-
gram. Previous meta-analyses demonstrated larger effects
for less intensive interventions (Stice et al. 2009), and
interventions delivered by external professionals (e.g.
mental health professionals) as opposed to professionals
working at the involved schools (Werner-Seidler et al.
2017). Moreover, techniques taught in intervention pro-
grams may affect effectiveness, with problem solving and
emotional coping skills showing larger effects compared to
relaxation techniques (Kraag et al. 2006). Whether or not
the intervention directly addresses stress reduction might
influence program effectiveness, because intervention pro-
grams with a direct focus on stress reduction may generate
larger effects than interventions that address stress
indirectly.

Current Study

Given the increased number of school-based intervention
programs targeting psychological stress in adolescents, and
the limited knowledge on their overall effectiveness and
factors influencing program effectiveness, it is important to
conduct a new extensive meta-analysis. The current multi-
level meta-analysis therefore aimed to determine the effec-
tiveness of different school-based intervention programs in
reducing psychological stress in adolescents. The second
aim was to investigate which study (i.e., type of stress,
publication year, publication status, study quality, study
design, (in)dependence of authors, type of comparison
condition, timing of measurements and time to follow-up),
sample (i.e., age, gender, SES, ethnicity, target group and
selection method), and intervention characteristics (i.e.,
intensity, type of instructor, components and focus of
intervention) moderate the effectiveness of these programs.

School-based intervention programs were expected to
reduce psychological stress in adolescents (Kraag et al.
2006). Larger effects were expected for published versus
unpublished studies (Conley et al. 2016), for lower versus
higher quality studies (Kraag et al. 2006), for studies by
researchers who developed the intervention program they
studied versus independent researchers (Petrosino and
Soydan 2005), for studies with quasi-experimental designs
versus RCTs (Suter and Bruns 2009) and for studies with
active compared to passive control groups (Feiss et al.
2019). Larger effects were also expected for older, female
samples (Stice et al. 2009), for samples with lower pro-
portions of participants with low socioeconomic and min-
ority backgrounds, and for selected samples, particularly
based on self-selection (Stice et al. 2009). Furthermore, less
intensive programs (Stice et al. 2009), intervention pro-
grams given by external professionals as opposed to
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professionals working at the involved schools (Werner-
Seidler et al. 2017), having problem solving and emotional
coping skills versus relaxation techniques as a component
(Kraag et al. 2006), and that directly versus indirectly
addressed stress reduction were expected to have larger
effects. For type of stress, publication year and timing of
measurements no hypotheses were formulated.

Methods

The current study adhered to PRISMA guidelines (Moher
et al. 2009).

Selection Criteria

Available studies were searched that investigated the effects
of school-based intervention programs on psychological
stress in adolescents, meeting the following inclusion cri-
teria: (1) studies had to evaluate the effectiveness of a
school-based intervention program promoting psychosocial
functioning (e.g., stress reduction, mental health, well-
being, or coping skills), (2) studies had at least one psy-
chological stress outcome, measured with self-report ques-
tionnaires, (3) studies had to target adolescents, with a mean
age of 10 to 18 years old at the start of the intervention, (4)
studies had to compare an experimental group and a control
group, (5) studies had to include pre- and post-intervention
assessment measures and/or follow-up assessment mea-
sures, (6) studies had to be written in English and (7) studies
had to have available statistics suitable for performing meta-
analyses (i.e., statistics to extract an effect size).

Search Strategy

Through a systematic computer search, relevant publica-
tions were identified using the search engines Cumulative
Index to Nursing and Allied Health Literature (CINAHL),
PubMed, Education Resources Information Center
(ERIC), PsycINFO and Cochrane. The search period was
—since records began—up until June 2019, and four
search terms were used. The search strings were “inter-
vention* or program*” in combination with “stress or
distress” in combination with “adolesc* or child or chil-
dren or youth” in combination with “controlled clinical
trial or controlled trial or random* or experiment* or
comparison group* or controls or control condition* or
control group* or control subject* or no treatment group*
or waiting list or wait list or waitlist or treatment as usual
or care as usual”. In addition, not statements were used to
exclude studies that involved oxidative stress, distress
syndrome, parenting stress, immunization, vaccination or
venipuncture, studies that involved animals, infants,
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toddlers, preschool or kindergarten, studies about preg-
nancy, neonatal and prenatal, and study protocols, reviews
and meta-analyses. Google Scholar was used to check the
first 100 hits for missing relevant publications and to
search for gray literature (i.e., unpublished work). Fur-
thermore, a manual search through the reference lists of
the identified publications, relevant review (Rew et al.
2014) and meta-analyses (Feiss et al. 2019; Kraag et al.
2006) was conducted.

Coding of Studies

A detailed coding system was used to register study
characteristics, outcome variables and moderators. All
studies were coded by the first author. A subsample of the
studies was double coded by either of two other
researchers and responses of the two coders were com-
pared (Inter-rater reliability (IRR) was 89.8% for a subset
of 42.6% of the studies). Inconsistent responses were
discussed with a fourth researcher to reach consensus.
Effect sizes were coded for psychological stress (e.g.,
perceived stress, symptoms of stress). Positive effect sizes
reflect improvements in functioning in the intervention
group when compared to the control group. The following
study, sample, and intervention characteristics were coded
as moderators.

Study characteristics were type of stress outcome
(school stress versus social stress), publication year (as a
continuous variable), publication status (published or not
published), study design ((cluster) RCT or quasi-
experimental study, with RCT defined as randomly allo-
cating participants to the experimental or control group,
cluster RCT defined as randomly allocating groups of
participants, and quasi-experimental design defined as a
controlled study without random assignment of groups),
type of comparison condition (passive control versus
active control, with passive control defined as no inter-
vention, regular school activities and waitlist control, and
active control defined as treatment-as-usual and other
interventions), the independence of the authors (whether
or not the authors owned or (co-)developed the interven-
tion), timing of measurements (whether the measurement
was post-intervention or at follow-up, with post-
intervention defined as measurement immediately after
completion of the intervention and follow-up defined as
measurement after the post-intervention measurement),
time to follow-up (in weeks) since completion of the
intervention (as a continuous variable), and study quality
(as a continuous variable). The Quality Assessment Tool
for Quantitative Studies (Thomas et al. 2004) was used to
assess study quality, based on the characteristics selection
bias, study design, confounders, blinding, data collection
methods (validity and reliability) and withdrawals and
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dropout. Each variable was scored with 0 (not accounted
for/missing), 1 (somewhat accounted for) and 2 (com-
pletely accounted for). Using these six variables, a total
quality score was calculated for each study (range 0—12).

Sample characteristics were target group (non-selected
or selected student samples, with non-selected students
defined as samples of students from the general population
and selected students defined as samples of students who
self-selected or were selected based on prior screening),
selection method (self-selection versus selection based on
prior screening, such as participants self-selecting for an
optional program or participants screened on high stress or
anxiety levels), percentage of boys (as a continuous vari-
able), percentage of low SES (i.e., low income, analyzed as
a continuous variable), percentage of minorities (i.e., non-
Caucasian, analyzed as a continuous variable) and mean age
of the adolescents (if mean age was not reported, the mid-
point of the age range was used, analyzed as a continuous
variable).

Intervention characteristics were whether or not the
intervention included the most often used stress reduction
techniques (Rew et al. 2014), i.e., mindfulness (yes or no),
relaxation exercises (yes or no) and cognitive-behavioral
techniques (yes or no), intensity of the intervention (session
duration multiplied by frequency of sessions; if session
duration was reported as “a lesson”, the average of 45 min
was used, analyzed as a continuous variable), type of
instructors (specialized instructors or other instructors,
including school personnel or researchers) and program
target (whether stress reduction was a direct target of the
intervention program or an indirect program target, based
on the presence or absence of components that directly
target stress management). Interventions with stress reduc-
tion as a direct program target included components to train
mindfulness, yoga, relaxation or coping skills to manage
stress, whereas interventions with stress reduction as an
indirect program target included activities such as gardening
or swimming, or components to train general coping or
social skills. Program integrity (i.e., whether the interven-
tion was applied according to protocol) was initially coded,
but eventually not included as a moderator because few
studies reported information about program integrity.

Analysis of Effect Sizes

Using an online effect size calculator (Wilson n.d.),
Cohen’s d’s were calculated for each effect size indicating
the effectiveness of school-based intervention programs on
psychological stress on the basis of differences between
adolescents receiving an intervention program and adoles-
cents in a control group. In most cases, Cohen’s d was
calculated based on means and standard deviations (SD) or
standard errors (SE). Group differences were computed for

both pre- and post-intervention and pre-intervention d’s
were subtracted from post-intervention d’s to account for
baseline differences between groups (e.g., Van der Stouwe
et al. 2014). When there were no means and SD/SE reported
(13.8% of the total number of effect sizes), Cohen’s d was
calculated based on mean difference scores, t-, F- or chi-
square values. A small effect size was considered d = 0.20,
a moderate effect size d =0.50 and a large effect size d =
0.80 (Cohen 1988). Dummy variables were computed for
the categorical moderators and continuous moderators were
mean centered.

A three-level meta-analytic model was used in R to
calculate an overall effect size and to conduct moderator
analyses (Assink and Wibbelink 2016), thereby taking into
account the dependency of multiple effect sizes from the
same study (Van den Noortgate et al. 2013). Three levels of
variance were included in the model: the sampling variance
of each effect size (level 1), the within-study variance of
effect sizes in the same study (level 2) and the between-
study variance of effect sizes from different studies (level
3). The overall effect was estimated using an intercept-only
model for psychological stress. The analysis was repeated
after removal of outliers (i.e., extreme effect sizes, with an
Interquartile Range (IQR) > 3) (Elbaum et al. 2000). Sepa-
rate log-likelihood tests were performed to test if there was
significant variance within (level 2) and between (level 3)
studies (i.e., significant heterogeneity). If there was sig-
nificant heterogeneity for at least one of the levels, mod-
erator analyses were performed. In that case, possible
moderators were included in the three-level intercept model
(Assink and Wibbelink 2016). The Knapp and Hartung-
method (Knapp and Hartung 2003) was applied, resulting in
a decreased risk of Type 1-errors (Assink and Wibbelink
2016). Moderators were only included if there were at least
three effect sizes for the specific moderator and at least one
effect size per category of the moderator.

Publication Bias

It is important to consider publication bias when con-
ducting a meta-analytic study, because it is more likely
that studies with positive results are published compared
to studies that have negative or non-significant results,
which could result in an underrepresentation of studies
with minimal or negative effects. First, Rosenthal’s fail-
safe test was performed, indicating no publication bias
when the fail-safe N exceeds the critical value (derived by
the formula 5 x k + 10, where k is the number of studies)
(Rosenthal 1979). The critical value represents the num-
ber of studies with null results needed to make the overall
result nonsignificant. Second, the funnel plot was visually
inspected to detect asymmetry, which is an indication for
publication bias. Third, in accordance with the Egger’s

@ Springer



1132

Journal of Youth and Adolescence (2020) 49:1127-1145

Fig. 1 Flow chart
PsychINFO

(n=1591)

PubMed
(n=1669)

CINAHL ERIC
(n="745) (n=273)

CENTRAL
(n=2103)

-1

Studies identified through
alternative search (n =5)

Search results combined (n = 6381) (records
identified through all databases)

»| Duplications excluded
(n=1983)

v

Studies after removal of
duplications (n = 4398)

Studies excluded in first
screening: based on title
and abstract (n = 4098)

Studies after first
screening (n = 300)

Studies excluded in second
screening: based on full
text (n=251)

Reason of exclusion:

- Did not meet inclusion
criteria (n = 245)

. - Studies overlapped with
Sludle..s after second other included studies
screening (n = 49) (n=6)

A4

A4

asymmetry test (Egger et al. 1997), a multilevel analysis
was conducted with the sampling variance as a moderator
to detect small study biases. Fourth, a trim and fill analysis
was performed to test the influence of missing effect sizes
on the results by repeating the meta-analysis after
imputing the missing effect sizes (Duval and Tweedie
2000a, b).

Results
Study Selection

As displayed in the flowchart (Fig. 1), the electronic
search identified 4398 unique hits for all databases after
the removal of duplicates. After first selection by
screening the title and abstract of the publications,
300 studies were potentially eligible. Following full text
screening, 55 studies met the inclusion criteria. Of these
55 studies, six studies were excluded because they were
earlier versions of included studies. The alternative search
yielded 5 additional studies, which resulted in a final
number of k= 54 included studies, reporting on analyses
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A4

Studies included in meta-analysis (n = 54)

in 61 independent samples, yielding N = 123 effect sizes
based on N =9196 participants in an intervention group
and N = 7279 participants in a control group.

All studies included in this meta-analytic review were
issued between 1989 and 2019. Almost all studies were
published, only 3 studies were not (i.e., dissertations).
School or social stress, as an alternative to general stress,
were examined in only 8 studies (based on 8 independent
samples; 5 for school stress and 3 for social stress). Stu-
dies were (clustered) RCTs (37 studies, 41 independent
samples) or quasi-experimental (17 studies, 20 samples).
Most studies (32 studies, 36 samples) used a passive
control group. About half of the studies was written by
independent authors (26 studies, 27 samples). Only few
studies (17 studies, 17 samples) included follow-up
measurements, ranging from 4 to 48 weeks after the
post-intervention assessment, with a mean of 17 weeks.
Study quality ranged from 1 to 11, with a mean score of 6.
Almost half (26 studies, 29 samples) included selected
students, while the other half (28 studies, 32 samples)
included non-selected, community sample students. Of
the selected student samples, 16 were generated by
screening and 13 by self-selection. Across samples,
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average age ranged between 10.3 and 17.7 years with an
overall mean of 14.6 years. The mean percentage of boys
was 41.4% (based on 58 samples), the mean percentage of
minorities was 52.8% (based on 22 samples) and the mean
percentage of low SES was 42.2% (based on 20 samples).
With regard to the intervention programs, 47 studies
(53 samples) directly focused on stress reduction, while
the other studies did not. In terms of intervention com-
ponents, mindfulness was included in 19 studies
(21 samples), relaxation techniques in 21 studies
(25 samples) and cognitive behavioral techniques in
25 studies (28 samples). The intensity of the intervention
programs ranged from 100 to 9900 min, with a mean of
1015 min (based on 53 samples). Interventions were
delivered by specialized instructors in 20 studies
(22 samples) and by other instructors (e.g., school per-
sonnel, researchers) in 30 studies (35 samples). Details of
the selected studies are provided in Table 1.

Overall Effect

Test statistics for the overall effect can be found in Table 2.
The overall effect size of school-based intervention pro-
grams on psychological stress was moderate (d =0.543,
p <0.001), indicating that intervention programs are effec-
tive in reducing psychological stress. The heterogeneity test
revealed that there was significant within-study and
between-study variance (p <0.0001).

Sensitivity Analysis

To account for the possible influence of outliers, the meta-
analysis was repeated after removal of ten outliers
(i.e., ten extreme positive effect sizes). This yielded a
smaller but still significant effect on psychological stress
(d=0.276, SE=0.064, p <0.001).

Publication Bias

The Rosenthal fail-safe test revealed that there was no
indication of publication bias because the fail-safe
N exceeded the critical value (see Table 2). However, the
funnel plot (see Fig. 2) demonstrated asymmetry and the
regression analysis of the sampling variance was significant
(p<0.001), indicating publication bias. The trim and fill
analysis revealed that 26 effect sizes were missing on the
left side of the distribution and results after imputation
demonstrated a significant but very small overall effect on
psychological stress (d=0.068, SE=0.011, p<0.0001),
thereby supporting the suggestion that studies with positive
results are overrepresented, resulting in an inflation of the
overall effect.

Moderator Analyses

The results of the moderator analyses on psychological
stress are reported in Table 3. Significant results are
described here.

Study characteristics

The type of stress and timing of measurements moderated
the effect, yielding significant effects for school stress, but
not for social stress. Larger effects were found at follow-up
compared to post-intervention.

Sample characteristics

The target group moderated the effect, demonstrating sig-
nificant effects in selected student samples, but not in non-
selected samples.

Intervention characteristics

No intervention characteristics moderated the effects.

Discussion

In order to prevent adverse adolescent development result-
ing from high levels of stress, it is important that heightened
stress levels are addressed early on. Although various
school-based intervention programs have been implemented
to reduce adolescent stress, little is known on their overall
effectiveness and factors influencing their effectiveness as
previous reviews investigating stress reduction in adoles-
cents through school-based intervention programs have
generated conflicting and selective findings (Feiss et al.
2019; Kraag et al. 2006; Rew et al. 2014). In this com-
prehensive multilevel meta-analytic review, the extent to
which school-based intervention programs are effective in
reducing adolescent psychological stress was examined. In
addition, study (e.g., publication status, study design),
sample (e.g., age, target group) and intervention character-
istics (e.g., intensity, components) were investigated as
moderators of effectiveness. The current meta-analysis
showed that school-based intervention programs had a
moderate overall effect on reducing psychological stress.
Significant program effects were only observed in selected
student samples and not in community samples. Based on a
subsample of studies with specific measures of school and
social stress (instead of or in addition to general measures of
stress), interventions were particularly effective in reducing
school stress, not social stress. In addition, larger effects
were found at follow-up compared to post-intervention.
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Table 2 Result for the overall mean effect size

% var Fail-safe N (cv)

Mean d (SE) 95% CI t-value LRT

N participants

ES

N

N studies (samples)

Outcome

16,223 (280)

1.5%

Level 1:

Level 2: 16.32%%*

4,082

0.279-0.806

0.543 (0.133)

16,475

23

1

54 (61)

Psychological stress

Level 2: 1.2%

Level 3: 100.41%%*

Level 3: 97.3%

N studies (samples) number of studies and independent samples, N ES number of effect sizes, mean d mean effect size Cohen’s d, SE standard error, CI confidence interval, t-value difference in
mean d with zero, LRT likelihood-ratio test for level 2 and level 3, % var percentage of variance explained, Fail-safe N (cv) fail-safe number and Rosenthal’s critical value in parentheses

#kp <0.001

0
I

0.245

Standard Error
0.489
I

0.734

0979
|
3

|:' T l:' | |
-2 0 2 4 6

Observed Outcome
Fig. 2 Funnel plot for psychological stress

The overall finding that school-based intervention programs
are effective in reducing adolescent stress is consistent with the
conclusion of Kraag et al. (2006). However, Kraag et al. (2006)
only focused on universal interventions delivered to students
from the general population, showing that this group benefits
from school-based interventions. In contrast, based on the
moderator analyses, the present study suggests that school-
based interventions targeting psychological stress are not
effective in community samples, and that only selected students
benefit from such interventions. These contrasting findings may
be explained by the difference between the two studies in age
groups. In Kraag et al. (2006) participants were between 9 and
14 years, while in the current study participants were between
10 and 18 years old (with a mean age of 15 years). A difference
in effectiveness of universal programs between age groups
might be explained by the changing importance of the class
environment with age. Specifically, while primary school stu-
dents spend every day with the same teacher and classmates
with whom they generally develop close relationships and feel
comfortable (Coffey 2013), students in secondary school
typically develop fewer close relationships, especially with
their teachers (Tobbell and O’Donnell 2013). Consequently,
the class environment in secondary school may be less safe to
learn new skills than in primary school (i.e., for older compared
to younger adolescents). This may result in smaller effective-
ness of universal programs in secondary schools or older
adolescents. Indeed, for a universal school-based intervention
program targeting anxiety, it has been demonstrated that
effectiveness was lower for secondary compared to primary
school students (Barrett et al. 2005). Additionally, the con-
trasting findings may be explained by methodological

@ Springer
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differences between Kraag et al. (2006) and the current study.
First, Kraag et al. (2006) included both psychological and
physiological stress symptoms. Possibly, large positive effects
in terms of physiological outcomes, which are not included in
the present study, may explain the difference in findings.
Second, Kraag and colleagues computed the effect sizes as the
difference in mean change from pretest to posttest between the
treatment and control group. This is in contrast with the current
study that used group differences (i.e., between the intervention
and control group) for both pre- and post-intervention assess-
ments, thus correcting for pre-intervention differences between
groups. The results of Kraag and colleagues could be influ-
enced by baseline differences between the intervention and
control groups. Third, Kraag et al. (2006) showed publication
bias for the effect on stress symptoms, which suggests that their
effect on stress reduction was overestimated.

Finding only significant effects for selected student
samples compared to non-selected samples is in line with
earlier research on school-based stress reduction programs
(Feiss et al. 2019). Moreover, previous studies demon-
strated that targeted programs were more effective than
universal school-based depression programs (Werner-Sei-
dler et al. 2017). This is probably associated with the dif-
ference in baseline symptoms between students of the
general population and selected students, with selected
students demonstrating higher levels of problem severity.
Recent research demonstrated that program improvement is
more evident in students with a high level of baseline
problems (Stjerneklar et al. 2019). Moreover, selected stu-
dents may be more motivated to actively participate in the
intervention than students from the general population
because they experience distress about their problems,
resulting in larger program effects (Stice et al. 2009).

Based on a subsample of included studies, the results
indicated that school-based intervention programs particu-
larly affected school stress (e.g., study pressure, workload,
worry on grades) and not social stress. A possible expla-
nation is that adolescents can relate more to study-related
stress and may apply their school-learned skills particularly
in the context of study situations rather than social situa-
tions. Additionally, in the present study, three of five studies
(i.e., 7 of 10 effect sizes) that measured school stress
examined an intervention program containing a specific
component on dealing with academic stress, while none of
the three studies that measured social stress examined an
intervention program with a specific component on dealing
with social stress. The matching of a specific program
component with a similar outcome variable might explain
the observed larger effects for school stress. Yet, as per-
ceived school-related stress affects many adolescents
worldwide (Klinger et al. 2015), it is promising that school-
based interventions have the potential to alleviate school-
related stress. At the same time, given the limited number of

0.109
0.799

0.121
0.765

2.445

F (1, 121) =2.613
F (1, 98) = 0.065
F (1, 110)=

F (1, 121) = 0.089

F(dfy, dfy)

—1.617
—0.256
—1.564

—0.299

n

~0.427 (—0.950 to 0.096)
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~0.333 (~0.754 to 0.089)
~0.118 (~0.902 to 0.665)

B, (95% CI)

3.983%**
1.923
3.632%%*
3.601%#%*
2.056*
3.879%#*
1.196

Tp

0.772 (0.388-1.156)
0.345 (—0.010 to 0.700)
0.489 (0.222-0.756)
0.603 (0.271-0.934)
0.270 (0.010-0.53)
0.559 (0.274-0.844)
0.440 (—0.289 to 1.170)

By (95% CI)

N ES
78
45
100
47
65
111
12

N samples

33

53
22
35
53

28

Specialized (RC)

Yes (RC)
Other
Program target

No

Intensity (continuous)
Direct (RC)

Component cognitive-behavioral
Indirect

Type of instructors

N samples number of independent samples, N ES number of effect sizes, By mean effect size Cohen’s d, CI confidence interval, B, estimated regression coefficient, t-values difference in mean d
with zero, F-value omnibus test of regression coefficients, p p-value of omnibus test, RC reference category

Table 3 (continued)
*p <0.05; **p<0.01; ***p <0.001
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studies and accompanying effect sizes with specific mea-
sures of school stress and social stress (i.e., 15 effect sizes),
this finding should be interpreted with caution. To better
understand the impact of intervention programs on stress
reduction, future studies are recommended to include
measures of stress that match the type of stress targeted in
the intervention program studied.

Follow-up assessments yielded larger effects in terms of
reductions in psychological stress than assessments at post-
intervention. On the one hand, this might indicate a sleeper
effect, i.e., improved longer term outcomes, which has been
suggested for reductions in depressive symptoms that are
only expected at a later stage when adolescents have
experienced challenging situations (Spence and Shortt
2007). This sleeper effect may also apply to reductions in
psychological stress following universal and selective
interventions, as larger effects at follow-up were likely in
both selected and non-selected student samples. Yet, recent
meta-analyses demonstrated marginal evidence for a sleeper
effect of psychotherapy interventions (Fliickiger and Del Re
2017). On the other hand, finding larger effects at follow-up
may be due to differences in sample composition between
studies with and without follow-up assessments. In the
current study, studies with follow-up assessments included
more females and more selected student samples than stu-
dies with only post-intervention measurements (68% vs.
56% females and 63% vs. 42% selected samples), char-
acteristics that have been associated with larger program
effects (Stice et al. 2009).

Limitations

Several limitations need to be considered in this meta-
analysis. First, although efforts were made to minimize
publication bias by including gray literature and contact-
ing authors of included studies for unpublished work,
publication bias was indicated and might have inflated the
overall estimates. Even though the validity of the avail-
able methods to detect publication bias is questioned for
multilevel meta-analyses (Assink and Wibbelink 2016),
making these specific results difficult to interpret, it is
important to keep in mind that the program effects might
be overestimated.

Second, extreme positive effect sizes (i.e., outliers) were
observed. A sensitivity analysis was therefore conducted to
account for their possible influence, by repeating the meta-
analysis after the removal of outliers. Although the effect on
psychological stress was smaller after correction, it
remained significant. This indicates that the outliers mod-
erately overestimated the overall effect. To further under-
stand the impact of outliers, the included studies with
extreme scores were examined. These studies were all based
on selected rather than community student samples, had

@ Springer

higher proportions of female participants and more often
included follow-up assessments; factors that were found to
be associated with larger effects in the present study and in
previous research (Stice et al. 2009). As such, extreme
scores seem to result from combinations of characteristics
associated with larger effects.

Lastly, limited information was available for some of the
study, sample, and intervention characteristics, including
percentage of SES, percentage of minorities and program
integrity. This limited the possibilities to conduct moderator
analyses. It is important that future intervention studies report
sufficient information about the study, sample, and interven-
tion characteristics in order to be able to determine what
works for whom in school-based intervention programs tar-
geting stress.

Recommendations for Future Research

The present multilevel meta-analytic study evaluated the
effectiveness of school-based intervention programs tar-
geting adolescent psychological stress. In addition to new
insights into the effectiveness of school-based intervention
programs targeting psychological stress in adolescents, the
current study generates recommendations for future
research. It is recommended that future studies report
information about program integrity (i.e., whether the
intervention program was implemented as originally
planned). As non-significant or negative results may be
caused by incorrect program implementation, and not by
an ineffective program, information about the program
implementation is necessary to draw correct conclusions
about the effectiveness of intervention programs. Fur-
thermore, although no significant effects were found for
universal interventions, contradicting earlier findings
(Kraag et al. 2006), it is still important to examine them.
Universal interventions reach larger groups of adolescents,
including adolescents with (emerging) problems who do
not search for care outside the school environment. It is of
great importance to identify if adolescents with (emerging)
problems benefit from universal interventions, or to
examine how universal intervention programs can be
adjusted to achieve the desired results for adolescents in
need (e.g., improvement in functioning, effective referral).
Overall, further research is necessary to identify the
working mechanisms of effective school-based interven-
tion programs targeting adolescent stress, for specific types
of stress (e.g., school stress, social stress).

Conclusion

Previous reviews have investigated the reduction of ado-
lescent stress through school-based intervention programs,
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however, these studies have yielded conflicting and
selective findings. To overcome these limitations, the
present multilevel meta-analytic study examined the
effectiveness of school-based intervention programs in
reducing psychological stress in adolescents and exam-
ined study, sample and intervention characteristics as
moderators of effectiveness. The current study showed
that school-based intervention programs were effective at
reducing adolescent psychological stress, particularly for
selected student samples. Furthermore, findings based on
a small subsample of studies suggest that interventions
were particularly effective in reducing school stress rather
than social stress. Lastly, larger effects were found at
follow-up compared to post-intervention, although this
finding likely results from the sample composition of
studies including follow-up assessments. Since heigh-
tened stress is an increasing mental health issue among
adolescents (Walburg 2014), it is important that govern-
ments and schools are aware of the availability and
potential of school-based intervention programs to reduce
psychological stress in adolescents, and implement such
programs in practice. This pertains particularly to inter-
ventions directed at students who self-select or enroll
following a screening, as they benefit most from such
interventions. School-based intervention programs aimed
at reducing adolescent stress are scarce compared to
programs aimed at reducing anxiety or depressive symp-
toms (Feiss et al. 2019). Yet, teaching adolescents skills to
adequately deal with stress is of interest to both adoles-
cents and schools, since addressing psychological stress
through school-based intervention programs may prevent
emerging mental health issues that likely also affect
school performance.
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