
International  Journal  of

Environmental Research

and Public Health

Review

Use of Meditation and Cognitive Behavioral
Therapies for the Treatment of Stress, Depression
and Anxiety in Students. A Systematic Review
and Meta-Analysis

Gabriel González-Valero , Félix Zurita-Ortega , José Luis Ubago-Jiménez and

Pilar Puertas-Molero *

Department of Didactics of Musical, Artistic and Corporal Expression, University of Granada, 18071 Granada,

Spain; ggvalero@ugr.es (G.G.-V.); felixzo@ugr.es (F.Z.-O.); jlubago@ugr.es (J.L.U.-J.)

* Correspondence: pilarpuertas@correo.ugr.es; Tel.: +34-958-248-949

Received: 6 October 2019; Accepted: 8 November 2019; Published: 10 November 2019
����������
�������

Abstract: The prevalence of mental health problems within students due to high academic demands

and learning difficulties is a current challenge the field of education. The aim of this study is to review

the scientific literature in order to analyze the effect produced by cognitive-behavioral programs

and meditation strategies on stress, anxiety, and depression in students. A further aim is to identify

the determinants of treatment success. The bibliographic search was carried out using Web of

Science, specifically in the categories of “Education and Educational Research” and “Psychology”,

obtaining a sample of 122 articles published between 2007 and 2018. Studies were included which

had a pre-experimental or quasi-experimental design and included pre-test and post-test phases.

Following application of inclusion criteria, 34 articles were selected for inclusion in a meta-analysis of

the random effects of each variable. This obtained an average effect size of −0.41 for stress, −0.37

for anxiety, and −0.30 for depression. Three moderating variables were analyzed, with significant

correlations being found for the type of treatment relating to stress (Q = 11.01, df = 2, p = 0.004,

R2 = 0.294) and depression (Q = 6.14, df = 2, p = 0.048; R2 = 0.436). The stage of education of the

individuals was also found to impact upon anxiety intervention success (Q = 13.093 df = 2, p = 0.0009,

R2 = 0.196). Interventions mainly addressed the importance of meditation strategies, mindfulness

programs, and cognitive-behavioral therapy to reduce stress, anxiety, and depression in students.

This supports the need to increase research at an early age, considering the treatment of mental health

as a key factor influencing academic performance and quality of life.
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1. Introduction

Research in the field of the mind is increasing, with students becoming key objects of study

in the field of social sciences and health [1,2]. As students progress through the educational stages

they become more prone to suffering from depression and stress [3], largely due to their greater

responsibilities, academic demands, and the difficulties they face when developing their learning

and other skills. This has an impact on their psychological well-being and can lead to socio-cultural

imbalance and deterioration of their mental health [4]. In this sense, Álvarez, Aguilar, and Lorenzo

(2012) [5] emphasize factors such as the pace of study, exams, teaching requirements, socio-cultural

pressure, competitiveness amongst classmates, and changes to the diet and sleep cycle as severe

determinants of mental health problems in students [6].
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Stress is considered as a psycho-physiological reaction that occurs in response to felt demands [7].

When dealing with this concept in the educational field, it refers to an overload of tension that is

generated by stressful situations or pressure and causes a mental disorder. According to North

and Pfefferbaum (2013) [3] negative stress is a generator of attrition, increasing the vulnerability of

individuals in childhood and adolescence to suffering anxiety disorders or depressive symptoms.

On the other hand, positive stress allows students to face everyday events and is essential for life [8].

Symptoms of stress in childhood and adolescence are conditioned by stressful indicators such as

lack of affection, negative family situation, school problems, poor interpersonal skills, and negative

physical-body perceptions [9]. In response to stressful factors, if not worked on at an early age,

individuals will experience negative emotions in adulthood and on the job, which leads to moral

disengagement and psychosocial problems [10].

Another psychosocial factor that alters the mental health of students is anxiety. This is manifested

as an exaggerated fear response towards events that are not always identifiable or may be caused by

inappropriate situations [11]. This disorder begins during childhood when individuals lack cognitive

maturity [2]. The ability to mentally anticipate develops as one progresses through the stages of

education. This produces cognitive mistrust that is manifested as unpleasant feelings and physiological

changes [12]. Triggers of students’ anxious responses are related to biological and cognitive triggers,

the breathing response, the learning process, and academic stress [13]. As a result, anxiety disorders

have increased by 14.90% in the general population since 2005 [7,14].

Taking this conceptual approach, depression in students has gone from being an ignored concept,

to constituting an entity of educational psychopathology [15], largely because there was an increase of

18.40% cases between 2005 and 2015 [14]. The existence of this factor in early stages is still a matter

of debate but it is included amongst the affective educational disorders. Thus, it is understood as a

vital psychophysical disorder that includes psychopathological features and corporal alterations [16].

In the educational field, depression leads to a decrease in mood and emotional response to daily

activities during which aggressive behaviors are presented and the consumption of harmful substances

emerges [17]. Additionally, the depressive condition is characterized by the contemplation of life as a

failure and without meaning, and experiences of irritability, tension, and a lack of energy and a sense

of reality [18].

Educational psychology has shown interest in different techniques for the treatment of these

psychosocial disorders [19,20]. Intervention strategies based on awareness and the promotion of

psychological well-being in the educational context have shown a great impact. This is because they

focus on experiences of the present moment without judgment, in order to accept without reacting

to what appears in the mental field [21–23]. Concentrative meditation or Samatha is one technique

that has been used. For this, an internal or external object is used as the center of attention, with

concentration being moved away from and then returned to the object [24]. Yoga is a strategy that seeks

to expand the field of human existence through postures, allowing one to achieve a firm body, a stable

mind, and a benevolent spirit [25]. In order to re-establish cognitive processes, tai chi combines slow

physical movements with meditation, body and soul awareness, images, and breathing control [26].

According to that presented above, the present meta-analytical research addresses questions about

the treatment of stress, anxiety, and depression in students, through meditation or cognitive behavioral

programs in order to observe the impact on mental health problems:

• How many interventions have been conducted with students from 2007 to 2018? What kind of

meditation programs and/or cognitive-behavioral therapy has been used?

• What effect do different interventions have on the treatment of stress, anxiety, and depression?

• What treatment factors influence students’ stress, anxiety, and depression?

These questions form the basis of the research hypothesis. This assumes that the treatment of

stress, anxiety, and depression in students with meditation and/or cognitive-behavioral programs

has a positive effect by reducing levels of these mental health problems. Additionally, the number
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of investigations including this type of treatment is increasing. The length, type of intervention, and

educational stage of the individual will be key factors impacting the significance of the effect produced.

Therefore, the purpose of this meta-analysis is to carry out a systematic review of scientific

literature in order to analyze the effect of different meditation treatments and/or cognitive-behavioral

programs on stress, anxiety, and depression in students at different stages of education (Primary

Education, Secondary Education, and University). Thereby, the main objectives are established:

(1) analyze the scientific literature of studies including an experimentation based on meditation

programs and/or cognitive-behavioral therapies for the treatment of stress, anxiety, and depression in

students; (2) calculate the effect of interventions on the variables of stress, anxiety, and depression within

the experimental group; (3) identify the determining factors influencing the efficacy of meditation

and/or cognitive-behavioral treatments.

2. Materials and Methods

In order to structure the report and ensure integrity of conclusions the PRISMA statement for

systematic reviews that incorporate meta-analysis was used [27,28].

2.1. Search Strategy

The bibliography search was carried out during December 2018 using Web of Science (WOS) as the

main database. In addition, support repositories such as SCOPUS, Psychology and Behavioral Sciences

Collection, and PubMed were used. Following initial selection of articles, reference lists were analyzed

to identify further articles that related to stress, anxiety, and depression in students, and included

implementation programs at different educational stages. The key individual search terms used were

“Stress”, “Anxiety”, “Depression”, “Implementation Program”, and “Students”. Boolean operators

such as “and” and “or” were also used. The time range was limited to include only articles published

in the last decade (2007–2018). References published in English and Spanish were considered obtaining

a total of 188 publications. The search was refined to articles published in the categories of “Education

Educational Research” and “Psychology”, providing a total of 122 results.

In determining the study population, the research sample was selected based on the following

inclusion criteria: (1) scientific articles reporting a program of meditation and/or cognitive-behavioral

therapy in students for the treatment of stress, anxiety, and depression within the educational field;

(2) studies that use a pre-experimental or quasi-experimental methodological design with pre-test and

post-test; (3) investigations reporting statistical results which enable calculation of the effect size of

the program implemented; (4) articles published in journals with a peer review process from 2007

to July 2018. To enable studies with a pre-experimental design (those that do not include a control

group) to be considered, the effect size was calculated using results of the differences between the

means reported in the post-test phase (acts as an experimental group) and the pre-test phase (acts as a

control group). In order to comply with the first criterion, a first reading of the title and summary was

made. Afterwards, a systematic reading of the full text of articles was carried out in order to examine it

was in accordance with the remaining inclusion criteria. Articles that did not present statistical data

(qualitative studies) were excluded as they do not allow statistical analysis. In this way, after applying

these conceptual, methodological, and statistical criteria, 88 studies were excluded.

2.2. Population and Literary Sample

Based on the search strategy, the study population corresponds to 188 scientific articles found

in the WOS database. After considering and applying the inclusion criteria, the final meta-analysis

sample included 34 scientific articles (Figure 1).
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Figure 1. Flow diagram of the selection of articles.

2.3. Coding of Articles

The 34 articles that constitute the meta-analysis included 3296 participating students. A total of 22

effect sizes had been calculated for stress treatment, 28 effect sizes for anxiety, and 28 effect sizes for

depression. To extract data from the articles, a coding process was followed: (1) author/authors and

year of publication; (2) country of intervention (3) educational stage and range or average age of the

study subjects; (4) nature of control and experimental group; (5) methodological approach; (6) type of

intervention strategy; (7) evaluation instrument; (8) size effect using Cohen’s index d; (9) CI to 95%.

The investigations included in the meta-analysis were coded by each of the authors, in order to

check the reliability of coding and the degree of agreement between researchers relating to the selection,

extraction of data, and calculation of effect sizes. Degree of agreement in the rating of articles was 90%.

This was obtained by dividing the number of coincidences by the total number of categories defined

for each study and multiplying it by 100. Selection and codification were carried out independently by

all of the study authors, while the calculation of the effect sizes was carried out by two of the authors.

In cases of disagreement, agreed solutions were adopted among the coders.

To establish methodological quality of the study, reliability of selection and detection for more

than two of the evaluators was determined using the Kappa de Fleiss statistical measure (Kf) [29],

whilst the Cohen’s Kappa statistical index (Kc) was used to examine the coding of two authors [30].

A value of Kf = 0.775 was obtained for the selection and extraction of data, which indicates that there is

substantial agreement (0.61–0.80). Values of Kc = 0.830 for the calculation of effect sizes, show almost

perfect agreement (0.81–1.00) [31].

2.4. Effect Size Index

Effect sizes were calculated from the differences of standardized means expressed in units of

standard deviation, using the standardized measure Cohen’s d (1988) [32] and the correlation index r,

in order to establish post-test differences between groups receiving treatment and control. We then

transformed r values into d values. This was done by applying the correction offered by Hedges,

Shymansky, and Woodworth (1989) [33] which considers different sample sizes. In addition, variance

and the 95% confidence interval (IC) were established for each effect size. Based on the objective of the

research, it is important to clarify that negative effect sizes indicate a reduction in students’ mental

health problems, whilst positive values indicate that mental health has worsened.
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2.5. Analysis of Meta-Analysis Data

All statistical analyses were carried out using IBM SPSS® software version 22.0 (IBM Corp,

Armonk, NY, USA) and Review Manager 5.3 (Crochrane, London, United Kingdom). Due to the

different types of interventions, a random effects meta-analysis model was used which considered

intra-study and inter-study variability. Heterogeneity of effect sizes was calculated using the I2

index, which evaluates the degree of heterogeneity of individual results. To verify whether or not

heterogeneity exists between effect sizes, the Q statistic was calculated. In order to specify examination

of a comparison of hypotheses testing the nullity of effects, the Z-bias test was applied. Besides, effect

sizes were evaluated through visual inspection of a forest plot. Further, ANOVAs were carried out with

the intention of deducing the influence of moderating variables (duration of treatment, educational

stage, and intervention strategy).

In order to examine the likely influence of publication bias on the meta-analysis the security

number (Ns) was calculated [34]. This compares the study sample, effect size of recovered studies,

and the mean effect of studies lost (a value of 0.05 is used). In addition, the number of lost studies is

estimated [35] with the assumption of five lost studies for each one published is used, plus a minimum

of 10. When the Ns is greater than the number of lost studies, it can be stated that the rigor of the

meta-analysis is not threatened by publication bias, however, if the number of lost studies is higher

than the Ns, a threat is evident.

2.6. Evaluation of the Methodological Quality of the Primary Studies

In order to evaluate the methodological quality of the primary studies, two aspects collected by

Botella-Ausina and Sánchez-Meca (2015) [36] must be addressed: (1) quality of the study based on

the fact that effect estimates are free of publication bias. A poor evaluation may threaten internal and

external validity; (2) quality of the report for which the PRISMA checklist was used [28]. This ensures

that the meta-analysis contains relevant data and information enabling its replication.

The 27 items of the PRISMA checklist relate to various aspects of the study [28]. They relate to the

title (item 1), abstract (item 2), introduction (items 3 and 4), method (items 5–16), results (items 17–23),

discussion (items 24–26), and financial aspects (item 27). The present meta-analysis appropriately

addressed the elements that should be included in a report as it meets all of the criteria except item 19

(results on the risk of bias in each study) and item 27 (financing of the meta-analysis).

3. Results

3.1. Evolution of Scientific Production

During the period of 2007–2017, 122 articles were published in WOS which referred to the treatment

of stress, anxiety, and depression in students. Figure 2 of the evolution of scientific production shows

that other research databases provided 27.86% (n = 34) of the total scientific production analyzed.

There was an upward trend in the publication of articles in WOS over the course of the decade until a

maximum was reached in 2015 (n = 21), followed by a slight dip in 2016 (n = 17). The meta-analysis

includes at least one study for each year of this period, with 2015 and 2016 being the years that provide

the most articles, with n = 6 and n = 10 respectively.
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Figure 2. Evolution of scientific production uncovered by WOS and other research databases.

3.2. Results Generated by Study Interventions Targeting Stress

3.2.1. Study Results According to the Stress Treatment

Table 1 presents results for the treatment of stress in which a total of 1871 students participated in 20

registered studies. A total of 22 effect sizes were calculated with one of the studies carrying out three

treatments. The recorded data were statistically significant (p < 0.00001) and the weighted mean effect

size produced in the experimental groups was X = −0.41 (95%CI = −0.52, −0.28). This shows an average

effect according to criteria established by Cohen (1988) [32]. The educational stage in which more stress

treatments were carried out was university (n = 15), followed by Secondary Education (n = 5).

A forest plot is shown (Figure 3) in order to interpret the heterogeneity of effect sizes. The Q

statistic = 84.53 (p < 0.00001) indicates that the results obtained are heterogeneous with respect to

the calculated effects size. The I2 statistic = 75% suggests high heterogeneity. To examine whether

the combined results of the meta-analysis are significant, we used the statistic Z = 5.17 (p < 0.00001).

This indicates that the combined evidence points to a non-null (significant) effect.
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Figure 3. Forest plot for the treatment of stress in students.
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Table 1. Investigations targeting the stress variable.

Author/s (Year) Country
Educational Stage
(Range or Average

Age) *1

Sample
(EG-CG) *2

Study Type
Intervention
Strategy *3

Instrument *4 Effect Size (d) 95% CI

Aboalshamat, Hou, and Strodl
(2015) [37]

Saudi Arabia
UE

(20–22)
130

(65-65)
Quasi-experimental

(6 weeks)

Self-development
programme

(HBUSS)
DASS-21 −0.066 [−0.410, 0.277]

Bennett and Dorjee (2016) [19] Wales
SE

(16–18)
24

(11-13)
Quasi-experimental

(8 weeks)
MBSR DASS-21 −0.402 [−1.213, 0.408]

Berger, Gelkopf, and Heineberg
(2012) [38]

Israel
SE

(12.8 ± 1.0)
154

(107-47)
Quasi-experimental

(16 sessions)
EES DSM IV −0.480 [−0.830, −0.142]

Bluth, Gaylord, Campo,
Mullarkey, and Hobbs (2016) [39]

USA
SE

(14–17)
34

(16-18)
Quasi-experimental

(6 weeks)
MFY PSS −0.823 [−1.524, −0.122]

Breso, Schaufeli, Salanova (2011)
[40]

Spain
UE

(18–26)
71

(21-50)
Quasi-experimental

(4 sessions)
CBT MBI-SS −0.330 [−0.842, 0.182]

Burckhardt, Manicavasagar,
Batterham, Hadzi-Pavlovic

(2016) [41]
Australia

SE
(15–18)

46
(24-22)

Quasi-experimental
(12 weeks)

Strong Minds
Condition

(mindfulness)
DASS-21 −0.290 [−0.872, 0.291]

Delgado, Ciria, Blanca, Mata,
Vera, and Vila (2015) [42]

Spain
UE

(21.5 ± 3.94)
41

(27-14)
Quasi-experimental

(3 weeks)
MBSR PSS −0.745 [−1.410, −0.08]

Gallego, Aguilar, Cangas,
Rosado, and Langer (2016) [43]

Spain
UE

(18–49)
282

(237-45)
Quasi-experimental

(16 sessions)

Mindfulness
(MBCT)

DASS-21

−0.561 [−0.929, −0.192]

Yoga −0.094 [−0.456, 0.266]
Tai Chi −0.301 [−0.680, 0.076]

Holm, Tyssen, Stordal, and
Haver (2010) [44]

Norway
UE

(23.6 ± 3.4)
140

(47-93)

Quasi-experimental
(12 sessions/12

weeks)

Self-development
and discussion

groups
PMSS −0.061 [−0.412, 0.288]

Kang, Choi, and Ryu (2009) [45] South Korea
UE

(22.47 ± 1.17)
32

(16-16)
Quasi-experimental

(8 sessions)
MBSR PWI-SF −0.642 [−1.353, 0.068]

Lynch, Gander, Kohls, Kudielka,
and Walach (2011) [46]

England
UE

(19–46)
16

(10-6)
Quasi-experimental

(8 sessions)

MBCUL
(MBCT/MBSR) PSS −0.448 [−1.472, 0.575]

Phang, Mukhtar, Ibrahim, Keng,
and Sidik (2015) [47]

Malaysia
UE

(21.04 ± 1.13)
75

(37-38)
Quasi-experimental

(5 weeks)
MBSM

(MBCT/MBSR)
PSS −0.669 [−1.135, −0.204]

Phang, Chiang, Ng, Keng, and
Oei (2016) [48]

Malaysia
UE

(21–25)
104

Pre-experimental
(4 weeks)

Mindful-Gym
(MBCT/MBSR)

PSS −0.567 [−0.844, −0.290]

Raes et al. (2014) [18] Belgium
SE

(13–20)
357

(182-175)
Quasi-experimental

(8 weeks)
MBCT DASS-21 −0.443 [−0.653, −0.233]
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Table 1. Cont.

Author/s (Year) Country
Educational Stage
(Range or Average

Age) *1

Sample
(EG-CG) *2

Study Type
Intervention
Strategy *3

Instrument *4 Effect Size (d) 95% CI

Shian-Ling, Cheng-Kar, and Tian
Po (2015) [49]

Malaysia
UE

(21–24)
134

(77-57)
Quasi-experimental

(4 weeks)
Mindful-Gym PSS −0.174 [−0.517, 0.168]

Song and Lindquist (2015) [20] South Korea
UE

(19.6 ± 1.7)
44

(21-23)
Quasi-experimental

(10 weeks)
MBSR DASS-21 −0.866 [−1.484, −0.247]

Spadaro and Hunker (2016) [50] USA
UE

(18–25)
26

Pre-experimental
(8 weeks)

MBSR PSS −0.352 [−0.9, 0.195]

Steinhardt and Dolbier
(2008) [51]

USA
UE

(18–53)
57

(30-27)
Quasi-experimental

(4 weeks)

Transforming Lives
Resilience
Education

CD–RISC 0.467 [−0.06, 0.993]

Taylor et al. (2014) [23] England
UE

(28.61 ± 9.12)
79

(40-39)
Quasi-experimental

(8 weeks)
MBCT-SH DASS-21 −0.576 [−1.026, −0.126]

Van Gordon, Shonin, Sumich,
Sundin, and Griffiths (2014) [52]

England
UE

(20–42)
25

(14-11)
Quasi-experimental

(8 weeks)
MAT DASS-21 −1.297 [−2.165, −0.429]

Note. * 1 Secondary Education (SE); University Education (UE). * 2 Control group (CG); Experimental group (EG). * 3 “How to Be an Ultra Super Student” (HBUSS); Mindfulness Based
Stress Reduction (MBSR); ERASE-Stress extension (EES); Making Friends With Yourself: A Mindful Self-compassion Program for Teens (MFY); Cognitive-behavioral therapy (CBT);
Mindfulness Based Cognitive Therapy (MBCT); Mindfulness-based Coping with University Life (MBCUL); Mindfulness-based stress management (MBSM) ** MBCT self-help (MBCT-SH);
Meditation Awareness Training (MAT). * 4 Depression, Anxiety, and Stress Scales, 21 item version (DASS-21): Perceived Stress Scale (PSS); Scale of Academic Burnout Syndrome (MBI-SS);
Perceived Medical School Stress (PMSS); The psychosocial wellbeing index-short form (PWI-SF); Connor–Davidson Resilience Scale (CD–RISC) ** Perceived Stress Questionnaire (PSQ).
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3.2.2. Moderation Analysis

Following identification that real effects are not common amongst all included studies and

recognition that the effect sizes obtained are not homogeneous, an analysis of moderating variables

was carried out to identify variability. Treatment length, educational stage, and treatment strategy

were treated as moderating aspects. Table 2 shows the groupings for each moderator, average effect

size, 95% CI, and significance level.

With regards to treatment duration, short-term interventions show smaller effect sizes (X = −0.33,

CI = [−0.68, 0.01]) than those produced for interventions lasting more than 9 weeks (X = −0.34; CI =

[−0.52, −0.15]). Treatments that reported a medium duration present a medium-moderate effect size (X

= −0.46, CI = [−0.62, −0.30]). With respect to educational stage, results relating to students undertaking

Secondary Education obtained higher average effect sizes (X = −0.46, CI = [−0.62, −0.29]) than those

reported by university students (X = −0.38; CI = [−0.53, −0.23]). In consideration of the treatment

strategy used, notable differences between categories are noted. Programs based on mindfulness

techniques have higher average effect size (X = −0.53, CI = [−0.64, −0.42]), compared to programs

incorporating body therapies (X = −0.19; CI = [−0.45, 0.07]) and cognitive-behavioral programs (X =

−0.12; CI = [−0.40, 0.16]).

Table 2. Analysis of stress moderators.

Study Groups K * M * CI to 95% p *

According treatment duration

Short duration (0–4 weeks) 5 −0.33 [−0.68, 0.01]

0.26Medium duration (from 5 to 8 weeks) 10 −0.46 [−0.62, −0.30]
Long duration (more than 9 weeks) 5 −0.34 [−0.52, −0.15]

According the educational stage of students receiving treatment

Secondary Education 5 −0.46 [−0.62, −0.29]
0.52

University 15 −0.38 [−0.53, −0.23]

According to intervention strategy

Cognitive-behavioral programs 5 −0.12 [−0.40, 0.16]

0.004 *Programs based on mindfulness 15 −0.53 [−0.64, −0.42]
Body therapy programs (Yoga-Tai Chi) 2 −0.19 [−0.45, 0.07]

Note: * Number of interventions (K); average effect size (M); Statistically significant (p).

Correlations between the calculated effect sizes and the moderating variables were examined

using ANOVAs. The results obtained show that there is a significant effect of treatment strategy with

interventions based on mindfulness being associated with greater success (Q = 11.01, df = 2, p = 0.004,

R2 = 0.294). In contrast, the duration of treatment is not associated with TE (Q = 2.66, df = 2, p > 0.05),

with educational stage similarly not producing associations (Q = 0.42, df = 1, p > 0.05).

3.2.3. Control of Publication Bias.

In the case of stress, a value of Ns = 144 was obtained. This assumes that 144 lost studies with a

null effect size are needed, so that when this figure is combined with the studies selected in the present

study a combined estimate equal to 0.05 is obtained. The number of lost studies estimated for stress

was 110. Thus, we can conclude that the result obtained in the meta-analysis is not threatened by

publication bias, since the number of lost studies is less than Ns.

3.3. Results Generated by the Interventions of the Study of Anxiety

3.3.1. Study Results Relating to Anxiety Treatment

In the 26 studies that targeted anxiety, 2602 students were included (Table 3) and 28 effect sizes

were calculated. The weighted mean effect size of treatment groups was X = −0.37 and 95% CI = [−0.50,
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−0.23], which corresponds to a medium-low effect (Cohen, 1988) [32]. Even so, p < 0.00001 shows

that the data are statistically significant. The majority of students addressing anxiety took place at

university (n = 17), with seven studies taking place in Secondary Education and two occurring during

Primary Education.

The Q statistic = 148.42 (p < 0.00001) shows that the results obtained are heterogeneous with

respect to the effect sizes calculated in the research. The statistical I2 index = 82% indicates that 82% of

variance can be attributed to the heterogeneity of results. This confirms high heterogeneity. The Z

bias statistic = 5.66 (p < 0.00001) shows that the combined results of the meta-analysis are significant.

Figure 4 presents a forest plot with the intention of being able to visually interpret the heterogeneity of

effect sizes.

 





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Figure 4. Forest plot of anxiety interventions in students.
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Table 3. List of studies addressing anxiety.

Author/s (Year) Country
Educational Stage
(Range or Average

Age)*1

Sample
(EG-CG)*2

Study Type
Intervention

strategy*3
Instrument*4 Effect Size (d) 95% CI

Aboalshamat, Hou, and Strodl
(2015) [37]

Saudi Arabia
UE

(20–22)
130

(65-65)
Quasi-experimental

(6 weeks)

Self-development
program
(HBUSS)

DASS-21 −0.122 [−0.466, 0.222]

Ando (2011) [9] Japan
UE

(19.1 ± 1.5)
191

(157-34)
Quasi-experimental

(11 sessions/11 weeks)
Successful Self

Program
Profile of Mood

Status
−0.124 [−0.495, 0.246]

Bennett and Dorjee (2016) [19] Wales
SE

(16–18)
24

(11-13)
Quasi-experimental

(8 weeks)
MBSR DASS-21 0.111 [−0.692, 0.914]

Berger, Pat-Horenczyk, and
Gelkopf (2007) [38]

Israel
PE

(7–11)
142

(70-72)
Quasi-experimental

(8 sessions)
OTT manual SCARED −0.957 [−1.304, −0.61]

Bluth, Gaylord, Campo,
Mullarkey, and Hobbs (2016) [39]

USA
SE

(14–17)
34

(16-18)
Quasi-experimental

(6 weeks)
MFY STAI −0.664 [−1.356, 0.027]

Bradley, McCraty, Atkinson,
Tomasino, Daugherty, and

Arguelles (2010) [53]
USA

SE
(15.3 ± 0.45)

48
(27-21)

Quasi-experimental
(12 weeks)

Test Edge TAI −0.835 [−1.429, −0.241]

Brennan, McGrady, Lynch,
Schaefer, Whearty (2016) [54]

USA
UE

(23.3 ± 2.3)
42

Pre-experimental
(4 sessions per

semester)

Stress management
and relaxation

strategy
BAI −0.549 [−0.985, −0.114]

Burckhardt, Manicavasagar,
Batterham, Hadzi-Pavlovic

(2016) [41]
Australia

SE
(15–18)

46
(24-22)

Quasi-experimental
(12 weeks)

SMC (mindfulness) DASS-21 0.034 [−0.544, 0.613]

Chen, Yang, Wang, and Zhang
(2013) [55]

China
UE

(19.5 ± 0.87)
60

(30-30)
Quasi-experimental (7

sessions/1 week)
Mindfulness

meditation training
SAS −0.440 [−0.952, 0.071]

Dvorakova et al. (2017) [21] USA
UE

(18.2 ± 0.4)
109

(55-54)
Quasi-experimental
(8 sessions/6 weeks)

Mindfulness (L2B) GAD −0.170 [−0.546, 0.205]

Gallego, Aguilar, Cangas,
Rosado, and Langer (2016) [43]

Spain
UE

(18–49)
282

(237-45)
Quasi-experimental

(16 sessions)

Mindfulness
(MBCT)

DASS-21

−0.640 [−1.010, −0.269]

Yoga −0.519 [−0.886, −0.152]
Tai Chi −0.589 [−0.973, −0.204]

Johnson et al. (2016) [22] Australia
SE

(13.63 ± 0.43)
258

(111-147)
Quasi-experimental

(12 weeks)
MBCT/MBSR DASS-21 0.192 [−0.054, 0.439]

Kang, Choi, and Ryu (2009) [45] South Korea
UE

(22.47 ± 1.17)
32

(16-16)
Quasi-experimental

(8 sessions)
MBSR STAI −0.505 [−1.209, 0.198]

Lynch, Gander, Kohls, Kudielka,
and Walach (2011) [46]

England
UE

(19–46)
16

(10-6)
Quasi-experimental

(8 sessions)
MBCUL

(MBCT/MBSR)
HADS −0.55 [−1.579, 0.479]
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Table 3. Cont.

Author/s (Year) Country
Educational Stage
(Range or Average

Age)*1

Sample
(EG-CG)*2

Study Type
Intervention

strategy*3
Instrument*4 Effect Size (d) 95% CI

McGrady, Brennan, Lynch, and
Whearty (2012) [56]

USA
UE

(23.4 ± 2.36)
134

(52-82)
Quasi-experimental

(8 sessions)
Wellness programs

strategies
BAI 0.120 [−0.226, 0.468]

Raes et al. (2014) [18] Belgium
SE

(13–20)
357

(182-175)
Quasi-experimental

(8 weeks)
MBCT DASS-21 −0.443 [−0.653, −0.233]

Ricarte, Ros, Latorre, and Beltrán
(2015) [57]

Spain
PE

(6–13)
90

(45-45)
Quasi-experimental

(8 weeks)
MBI STATIC −0.799 [−1.228, −0.369]

Ruiz-Aranda, Salguero, Cabello,
Palomera, and

Fernández-Berrocal (2012) [58]
Spain

SE
(13–16)

147
(78-69)

Quasi-experimental
(10 weeks)

Training program
(INTEMO Project)

BASC −0.331 [−0.657, −0.005]

Shearer, Hunt, Chowdhury, and
Nicol (2016) [59]

USA
UE
(-)

74
(52-22)

Quasi-experimental
(4 weeks)

MBSR STAI −0.205 [−0.704, 0.294]

Shian-Ling, Cheng-Kar, and Tian
Po (2015) [49]

Malaysia
UE

(21–24)
134

(77-57)
Quasi-experimental

(4 weeks)
Mindful-Gym DASS-21 −0.250 [−0.594, 0.093]

Song and Lindquist (2015) [20] South Korea
UE

(19.6 ± 1.7)
44

(21-23)
Quasi-experimental

(10 weeks)
MBSR DASS-21 −0.511 [−1.112, 0.089]

Spadaro and Hunker (2016) [50] USA
UE

(18–25)
26

Pre-experimental
(8 weeks)

MBSR HADS −0.607 [−1.163, −0.051]

Spahn, Walther, and Nusseck
(2016) [60]

Germany
UE

(22.1 ± 2.3)
21

(13-8)
Quasi-experimental

(14 weeks)
Seminars to

overcome the MPA
STAI −0.149 [−1.031, 0.732]

Steinhardt and Dolbier (2008)
[51]

USA
UE

(18–53)
57

(30-27)
Quasi-experimental

(4 weeks)

Transforming Lives
Resilience
Education

CD–RISC 0.467 [−0.06, 0.993]

Taylor et al. (2014) [23] England
UE

(28.61 ± 9.12)
79

(40-39)
Quasi-experimental

(8 weeks)
MBCT-SH DASS-21 −0.561 [−1.011, −0.111]

Van Gordon, Shonin, Sumich,
Sundin, and Griffiths (2014) [52]

England
UE

(20–42)
25

(14-11)
Quasi-experimental

(8 weeks)
MAT DASS-21 −1.297 [−2.165, −0.429]

Note. *1 Primary Education (PE); Secondary Education (SE); University Education (UE). *2 Control group (CG); Experimental group (EG). *3 How to Be an Ultra Super Student” (HBUSS);
Mindfulness Based Stress Reduction (MBSR); “Overshadowing the Threat of Terrorism” (OTT manual); Making Friends With Yourself: A Mindful Self-compassion Program for Teens”
(MFY); Strong Minds Conditions (SMC); Mindfulness program Learning to BREATHE (L2B); Mindfulness Based Stress Reduction (MBSR); Mindfulness Based Cognitive Therapy (MBCT);
Mindfulness-based Coping with University Life (MBCUL); Mindfulness Emotional Intelligence Training Program (MBI); Music performance anxiety (MPA); MBCT self-help; Meditation
Awareness Training (MAT). *4 Depression, Anxiety, and Stress Scales, 21 item version (DASS-21); Screen for Child Anxiety Related Emotional Disorders (SCARED); State-Trait Anxiety
Inventory (STAI); The Test Anxiety Inventory (TAI); Beck Anxiety Inventory (BAI); Self-Rating Anxiety Scale (SAS); Generalized Anxiety Disorder Scale (GAD); The Hospital Anxiety and
Depression Scale (HADS); State-Trait Anxiety Inventory for Children (STAIC); Behavior Assessment System for Children and Adolescents (BASC); Connor–Davidson Resilience Scale
(CD–RISC).
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3.3.2. Moderation Analysis

In the case of stress, calculated effect sizes are not homogeneous and it is accepted that the real

effects are not common in most studies. As a result, an analysis of moderating variables was performed

(Table 4).

With regards to treatment length, short-term interventions show near null effect sizes (X = −0.03,

CI = [−0.45, 0.39]). Long-term interventions generally obtained small effect sizes with some achieving

moderate effects (X = −0.36, CI = [−0.56, −0.17]). Finally, interventions lasting between 5 and 8

weeks produced between a medium effect size and a high effect size (X = −0.45; CI = [−0.64, −0.26]).

In terms of educational stage, studies conducted in Primary Education obtained large effect sizes

(X = −0.88, CI = [−1.15, −0.61]), while those carried out in Secondary Education produced small

average effect sizes (X = −0.27, CI = [−0.54, −0.01]). Studies conducted with University students

produced medium effects (X = −0.40, CI = [−0.55, −0.22]). In consideration of treatment strategy,

cognitive-behavioral programs show a small effect size (X = −0.27, CI = [−0.61, 0.07]), whilst programs

based on mindfulness (X = −0.40; CI = [−0.54, −0.24]) and body therapy (X = −0.52; CI = [−0.88, −0.15])

show a medium-moderate effect size.

Table 4. Analysis of anxiety moderators.

Study Groups K * M * 95% CI p *

According to treatment length

Short duration (0–4 weeks) 3 −0.03 [−0.45, 0.39]

0.20Medium duration (from 5 to 8 weeks) 14 −0.45 [−0.64, −0.26]
Long duration (more than 9 weeks) 9 −0.36 [−0.56, −0.17]

According to the educational stage of students receiving treatment

Primary Education 2 −0.88 [−1.15, −0.61]

0.0009 *Secondary Education 7 −0.27 [−0.54, −0.01]
University 17 −0.40 [−0.55, −0.22]

According to intervention strategy

Cognitive-behavioral programs 8 −0.27 [−0.61, 0.07]

0.39Programs based on mindfulness 18 −0.40 [−0.54, −0.24]
Body therapy programs (Yoga-Tai Chi) 2 −0.52 [−0.88, −0.15]

Note: * Number of interventions (K); Average effect size (M); Statistically significant (p).

The results show that the educational stage of students influences the likelihood of intervention

success, with studies conducted in Primary Education producing a significant correlation (Q = 13.093

df = 2, p = 0.0009, R2 = 0.196). On the other hand, intervention duration is not related to intervention

effect size (Q = 3.20, df = 2, p > 0.05), neither was the treatment strategy used (Q = 1.89; df = 2; p > 0.05).

3.3.3. Control of Publication Bias

To establish the effect of publication bias on anxiety interventions, the number 140 was determined

as the total number of studies lost and Ns was established at 166. As can be seen, the number of lost

studies is less than Ns, confirming that the results obtained from this meta-analysis are not threatened

by the publication bias.

3.4. Results Generated by Intervention Studies for Depression

3.4.1. Study Results of Depression Interventions

In the 25 studies that reported interventions targeting depression (Table 5), 28 effect sizes were

calculated and 2481 students participated. Through assessment of significance findings relating to the

data obtained (p < 0.00001) we can show that the mean effect size weighted by the intervention groups

was X = −0.30 and CI = [−0.40, −0.19]. This corresponds to a small but totally relevant effect (Cohen,
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1988) [32]. The educational stage that provided the setting for the majority of depression related studies

is the university (n = 19), whilst the stage of Secondary Education contributed six articles.

Figure 5 presents a forest plot of anxiety in students. The Q statistic = 86.82 (p < 0.00001) which

indicates that the data obtained are significant and homogeneous with respect to the effect sizes

calculated. The I2 index of variance is 69%, which according to Huedo et al. (2006) [61] confirms the

emergence of a medium-high heterogeneity. In addition, Z = 4.58 (p < 0.00001) which verifies that the

meta-analytical results and intervention effects are significant, and the null hypothesis is rejected.

 

 





 


Figure 5. Forest plot of interventions targeting depression in students.
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Table 5. List of studies targeting depression.

Author/s (Year) Country
Educational Stage

(Range or Average Age)*1
Sample

(EG-CG)*2
Study Type

Intervention
Strategy*3

Instrument*4 Effect Size (d) CI to 95%

Aboalshamat, Hou, and Strodl
(2015) [37]

Saudi Arabia
UE

(20–22)
130

(65-65)
Quasi-experimental

(6 weeks)
Self-Development
Program (HBUSS)

DASS-21 −0.226 [−0.571, 0.118]

Ando (2011) [9] Japan
UE

(19.1 ± 1.5)
191

(157-34)
Quasi-experimental

(11 sessions/11 weeks)
Successful Self

Program.
Profile of Mood

Status
−0.361 [−0.733, 0.011]

Bennett and Dorjee (2016) [19] Wales
ES

(16–18)
24

(11-13)
Quasi-experimental

(8 weeks)
MBSR DASS-21 −0.566 [−1.385, 0.252]

Bluth, Gaylord, Campo,
Mullarkey, and Hobbs (2016) [39]

USA
SE

(14–17)
34

(16-18)
Quasi-experimental

(6 weeks)
MFY SMFQ −0.611 [−1.299, 0.078]

Brennan, McGrady, Lynch,
Schaefer, Whearty (2016) [54]

USA
UE

(23.3 ± 2.3)
42

Pre-experimental
(4 sessions per

semester)

Stress management
and relaxation

strategy
BDI-II −0.035 [−0.463, 0.392]

Burckhardt, Manicavasagar,
Batterham, Hadzi-Pavlovic

(2016) [41]
Australia

SE
(15–18)

46
(24-22)

Quasi-experimental
(12 weeks)

Strong Minds
Condition

(mindfulness)
DASS-21 −0.264 [−0.845, 0.316]

Chen, Yang, Wang, and Zhang
(2013) [55]

China
UE

(19.5 ± 0.87)
60

(30-30)
Quasi-experimental
(7 sessions/1 week)

Mindfulness
meditation training

SDS 0.086 [−0.419, 0.592]

Delgado, Ciria, Blanca, Mata,
Vera, and Vila (2015) [42]

Spain
UE

(21.5 ± 3.94)
41

(27-14)
Quasi-experimental

(3 weeks)
MBSR BDI −0.607 [−1.266, 0.051]

Dvorakova et al. (2017) [21] USA
UE

(18.2 ± 0.4)
109

(55-54)
Quasi-experimental
(8 sessions/6 weeks)

Mindfulness (L2B) PHQ −0.245 [−0.622, 0.131]

Gallego, Aguilar, Cangas,
Rosado, and Langer (2016) [43]

Spain
UE

(18–49)
282

(237-45)
Quasi-experimental

(16 sessions)

Mindfulness
(MBCT)

DASS-21

−0.353 [−0.717, 0.011]

Yoga −0.474 [−0.840, −0.108]
Tai Chi −0.056 [−0.432, 0.320]

Jain et al. (2007) [62] USA
UE

(18–61)
81

(51-30)
Quasi-experimental

(4 weeks)
Mindfulness (MBSR)

DER
−0.842 [−1.384, −0.299]

Relaxation training 0.202 [−0.335, 0.740]

Johnson et al. (2016) [22] Australia
SE

(13.63 ± 0.43)
258

(111-147)
Quasi-experimental

(12 weeks)
MBCT/MBSR DASS-21 −0.067 [−0.314, 0.178]

Kang, Choi, and Ryu (2009) [45] South Korea
UE

(22.47 ± 1.17)
32

(16-16)
Quasi-experimental

(8 sessions)
MBSR BDI −0.703 [−1.417, 0.010]

Lynch, Gander, Kohls, Kudielka,
and Walach (2011) [46]

England
UE

(19–46)
16

(10-6)
Quasi-experimental

(8 sessions)
MBCUL

(MBCT/MBSR)
HADS −0.318 [−1.336, 0.700]

McGrady, Brennan, Lynch, and
Whearty (2012) [56]

USA
UE

(23.4 ± 2.36)
134

(52-82)
Quasi-experimental

(8 sessions)
Wellness strategies BDI-II −0.214 [−0.562, 0.134]
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Table 5. Cont.

Author/s (Year) Country
Educational Stage

(Range or Average Age)*1
Sample

(EG-CG)*2
Study Type

Intervention
Strategy*3

Instrument*4 Effect Size (d) CI to 95%

Raes et al. (2014) [18] Belgium
SE

(13–20)
357

(182-175)
Quasi-experimental

(8 sessions)
MBCT DASS-21 −0.443 [−0.653, −0.233]

Roberts-Wolfe, Sacchet, Hastings,
Roth, and Britton (2012) [63]

USA
UE

(20.10 ± 2.67)
58

(35-23)
Quasi-experimental

(12 weeks)
Samatha and

Vipassana
MASQ −0.247 [−0.775, 0.280]

Ruiz-Aranda, Salguero, Cabello,
Palomera, and

Fernández-Berrocal (2012) [58]
Spain

SE
(13–16)

147
(78-69)

Quasi-experimental
(10 weeks)

Training program
(INTEMO Project)

BASC −0.319 [−0.644, 0.007]

Shearer, Hunt, Chowdhury, and
Nicol (2016) [59]

USA
UE
(-)

74
(52-22)

Quasi-experimental
(4 weeks)

MBSR BDI-II −0.270 [−0.770, 0.230]

Shian-Ling, Cheng-Kar, and Tian
Po (2015) [49]

Malaysia
UE

(21–24)
134

(77-57)
Quasi-experimental

(4 weeks)
Mindful-Gym DASS-21 −0.445 [−0.791, −0.098]

Song and Lindquist (2015) [20] South Korea
UE

(19.6 ± 1.7)
44

(21-23)
Quasi-experimental

(10 weeks)
MBSR DASS-21 −0.715 [−1.325, −0.104]

Spadaro and Hunker (2016) [50] USA
UE

(18–25)
26

Pre-experimental
(8 weeks)

MBSR HADS 0.072 [−0.471, 0.616]

Steinhardt and Dolbier (2008)
[51]

USA
UE

(18–53)
57

(30-27)
Quasi-experimental

(4 weeks)

Transforming Lives
Resilience
Education

CD–RISC 0.467 [−0.06, 0.993]

Taylor et al. (2014) [23] England
UE

(28.61 ± 9.12)
79

(40-39)
Quasi-experimental

(8 weeks)
MBCT-SH DASS-21 −0.465 [−0.912, −0.018]

Van Gordon, Shonin, Sumich,
Sundin, and Griffiths (2014) [52]

England
UE

(20–42)
25

(14-11)
Quasi-experimental

(8 weeks)
MAT DASS-21 −1.297 [−2.165, −0.429]

Note. *1 Primary Education (PE); Secondary Education (SE); University Education (UE). *2 Control group (CG); Experimental group (EG). *3 “How to Be an Ultra Super Student”
(HBUSS); Mindfulness Based Stress Reduction (MBSR); Making Friends With Yourself: A Mindful Self-compassion Program for Teens” (MFY); Mindfulness program Learning to BREATHE
(L2B); Mindfulness Based Cognitive Therapy (MBCT); Mindfulness-based Coping with University Life (MBCUL); MBCT self-help; Meditation Awareness Training (MAT). *4 Depression,
Anxiety, and Stress Scales, 21 item version (DASS-21); Short Mood and Feelings Questionnaire (SMFQ); Beck depression inventory-II (BDI-II); Self-Rating Depression Scale (SDS); Beck
depression inventory (BDI); The Primary Health Questionnaire (PHQ); Daily Emotion Report (DER); The Hospital Anxiety and Depression Scale (HADS); The mood and anxiety symptom
questionnaire (MASQ); Behavior Assessment System for Children and Adolescents (BASC); Connor–Davidson Resilience Scale (CD–RISC).
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3.4.2. Moderation Analysis

Following moderation analysis of interventions targeting depression (Table 6), a small effect

size was produced for short intervention duration (X = −0.25, CI = [−0.64, 0.14]), medium duration

(X = −0.33; CI = [−0.47, −0.19]), and long duration (X = −0.25; CI = [−0.38, −0.13]). With regards to

educational stage, studies conducted in both Secondary Education (X = −0.31, CI = [−0.47, −0.14]) and

university (X = −0.27; CI = [−0.40, −0.15]) produced a small effect size, though a medium-moderate

effect could be achieved depending on the range of effect. With regards to moderation according to

the treatment strategy used, cognitive-behavioral programs show a small effect size that was close

to a null effect (X = −0.06, CI = [−0.27, 0.14]). In body therapy programs the effect size is low (X =

−0.27, CI = [−0.67, 0.14]), whilst the effect size is medium in mindfulness interventions (X = −0.40; CI

= [−0.51, −0.27]).

Table 6. Moderation analysis of interventions targeting depression.

Study Groups
K
*

M * CI to 95% p *

According to treatment length

Short duration (0–4 weeks) 5 −0.25 [−0.64, 0.14]

0.32Medium duration (from 5 to 8 weeks) 12 −0.33 [−0.47, −0.19]
Long duration (more than 9 weeks) 8 −0.25 [−0.38, −0.13]

According to the educational stage of students receiving treatment

Secondary Education 6 −0.31 [−0.47, −0.14]
0.21

University 19 −0.27 [−0.40, −0.15]

According to intervention strategy

Cognitive-behavioral programs 6 −0.06 [−0.27, 0.14]

0.000 *Programs based on mindfulness 20 −0.40 [−0.51, −0.27]
Body therapy programs (Yoga-Tai
Chi)

2 −0.27 [−0.67, 0.14]

Note: * Number of interventions (K); Average effect size (M); Statistically significant (p).

ANOVA results show that treatment strategy moderates the effect achieved in interventions based

on mindfulness (Q = 6.14, df = 2, p = 0.048, R2 = 0.436). However, the duration of the intervention is

not associated with the effect sizes (Q = 1.02, df = 2, p > 0.05), neither was the educational stage of

students (Q = 0.10; df = 1; p > 0.05).

3.4.3. Control of Publication Bias

The integrity of results relating to interventions targeting depression is threatened by publication

bias as the estimated number of lost studies (135) is slightly higher than the value determined for the

Ns (125).

4. Discussion

The purpose of the present meta-analysis was to compare the effects produced by different

meditation treatments and/or cognitive-behavioral programs on stress, anxiety, and depression in

students at different educational stages, in addition to discerning the factors that moderate improvement

of these variables. Short-term (less than 4 weeks), medium-term (5–8 weeks), and long-term (more

than 9 weeks) interventions were identified. In addition, the different interventions were classified

according to cognitive-behavioral therapy programs, mindfulness-based strategies, and body therapy

programs. In this way, it was uncovered that interventions targeting a reduction in the stress, anxiety,

or depression of students through meditation and/or cognitive-behavioral programs have a positive

effect since as they produced improvements. We also emphasize that the number of investigations to
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include this type of treatment is increasing. Further, the duration and type of intervention and the

educational stage of students are key factors that influence the extent of the effect produced.

The 34 articles published in 2007–2017 obtained a medium-moderate effect size for stress (−0.41)

and anxiety (−0.37), but a small effect for depression (−0.30) [32]. Comparing these results with other

results from similar studies is a complicated task, because no studies have been found that considered

all three variables at the same time. Nevertheless, a meta-analysis conducted by Zenner, Herrnleben,

and Walach (2014) [64] uncovered evidence of efficacy for interventions based on mindfulness in

students. They found that treatment effects were more evident on stress, which is similar to that found

in the present study. Attending to the meta-analysis of Guillaumie, Boiral, and Champagne (2017) [65]

carried out on university students and nursing professionals, we can also see that similar results to the

present study were obtained in the way that a high effect was reported for state anxiety and a moderate

effect for depression and trait anxiety.

Regehr, Glancy, and Pitts (2013) [66] analyzed cognitive-behavioral interventions, mindfulness

approaches, and relaxation strategies targeting mental health in health students. Again, similar results

were obtained to those of the present research. Both this study and the present study found small

effect sizes following treatment with cognitive behavioral programs. Mindfulness programs brought

about small effects on anxiety and depression, relaxation approaches achieved a large effect on anxiety,

a medium effect on depression, and a low effect on stress [1]. Further, a meta-analysis carried out

by Werner et al. (2017) [2] can also be considered in which child and adolescent participants were

included. This showed low effect sizes for the prevention of depression and anxiety, a finding that

agrees with the present results provided for depression.

There is a real interest in introducing stress reduction programs during educational stages.

However, there are still few resources that evaluate and improve the effectiveness of mental health

treatment within the school setting [67]. Mindfulness Based Stress Reduction (MBSR) approaches

are considered to provide acceptable, useful, and beneficial interventions for adolescents. They have

been shown to reduce levels of anxiety and depression, which brings with it an improvement in

academic performance [19,22,46,48]. These discoveries coincide with Zenner et al. (2014) [64] and

Raes et al. (2014) [18] who document improved well-being and academic achievement in students

after MBRS treatment.

Mindfulness is an act in which attention is paid to the present and living the experience of each

moment without judgment. In this way, mindfulness-based training reduces symptoms of anxiety

and stress in students [21,55]. This evidence coincides with the studies of Jain et al. (2007) [62]

and Kang et al. (2009) [45] who examined university students. They described an intervention that

emphasized muscle relaxation, diaphragmatic breathing, paying full attention to different parts of the

body, non-critical awareness of what arises from moment to moment, and as self-reflection. This led to

improvements in problematic behaviors derived from poor mental health. The studies also support the

hypothesis that meditation techniques such as yoga, mindfulness, and tai chi contribute to a reduction

in emotional stress levels in students [43,47,52,59].

Similarly to this, interventions based on full consciousness have been shown to be effective in

reducing depressive symptoms, negative affect, and chronic concern in adolescents [42,57]. Observing

the effects produced by treatments, such as the “Strong Minds Condition”, a large average reduction of

stress, anxiety, and depression can be seen in adolescents [41,62]. In addition, results of a regression

analysis carried out by Bluth et al. (2016) [39] are notable because they have indicated that continuous

practice of mindfulness predicts a decrease in depression, anxiety, and perceived stress in adolescents.

They also produce improvements in life satisfaction.

Brennan et al. (2016) [54] and McGrady et al. (2012) [56] propose that education and the

development of certain skills at university leads to positive behavioral change of students. According

to them, interventions should include awareness of breathing, muscle relaxation, coping skills, adequate

nutrition, and positive psychology to overcome the problems arising from mental health [49]. Personal

development programs in coaching have had a large impact on the psychological control and health of
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university students. However, it has also been seen that results become less significant as the length of

intervention increases [37]. In accordance, Holm et al. (2010) [44] found that levels of stress and mental

health improve with the application of personal development programs based on muscle relaxation,

whereas students exposed to the treatment program did not improve the parameters of anxiety and

depression. Therefore, treatment programs based on self-development and mindfulness considerably

reduce levels of stress, anxiety, and depression amongst the student body [20,23].

Cognitive behavioral therapy is considered one of the most popular types of psychotherapy

because of its efficacy for anxiety disorders and emotional [68]. In the research literature presented by

Breso, Schaufeli, and Salanova (2011) [40], this type of therapy had a positive effect on self-efficacy

and commitment, whilst not being related to exhaustion in students. Emotional self-regulation tools

that seek to increase emotional self-awareness and improve stress management are noteworthy, since

they are effective in reducing negative emotions and anxiety in students [44,53]. Ando (2011) [9]

has outlined an initiative for intervention programs. This initiative included the development of

social skills with the intention of targeting a specific psychosocial behavior. Results verified that this

strategy produces benefits that impact anxiety in students, whilst not producing any positive effects

on depression. This fact is supported by some studies that have verified direct associations between

depression and anxiety, interpersonal relationships, social self-efficacy, and self-disclosure [15].

Exposure to war is another factor that can be examined in the field of education and alters the

mental health of students in countries with a large degree of diversity [69]. Most of the disasters that

occur present a great challenge for health, with affected populations seeing a large demand on their

mental health services [38]. To confront these circumstances, especially for the reduction of generalized

anxiety in childhood, programs that include physical activity, psychoeducational intervention, and

coping skills training are recommended [70,71]. As a result of training based on different relaxation and

meditation techniques, active participants are able to overcome their concerns and meet the demand

for attentional resources associated with problems of stress, anxiety, and depression [50,51,60].

5. Conclusions

The present meta-analysis shows that the number of articles reporting interventions targeting these

variables in the educational field is increasing. We identified 34 intervention studies published between

2007 and 2018, which reported different durations and addressed the stages of Primary, Secondary, and

University Education. We found an average of three articles per year had been published on the topic

in the last decade. In relation to the study sample and countries where the interventions were delivered,

a total of 14 countries were recorded. The United States was the country with the most interventions,

although the European continent accounts for the majority of interventions developed. With regards to

the educational stage of the students targeted by interventions to reduce stress, anxiety, and depression,

it is observed that the university stage is the most popular setting, followed by Secondary Education.

Due to evidence on the emergence of problems at an early age, primary care should be encouraged

during early childhood stages to avoid these problems during adolescence and adulthood.

The effect sizes calculated show that interventions based on cognitive-behavioral programs,

self-reflection, and mindfulness-based approaches produce satisfactory and significant results in

relation to the reduction of stress, anxiety, and depression in students. This was also corroborated

by a good heterogeneity index. Taking into consideration the theoretical foundations of the studies

analyzed, meditation (mindfulness, yoga and tai chi), muscle relaxation and breathing, coaching, and

cognitive-behavioral therapy are strategies that have shown effectiveness in improving mental health.

These aspects should, therefore, be considered as treatment variables in the academic field. It has

been shown that programs of medium duration have the best effect on improving mental health in

students. Additionally, programs based on mindfulness tend to produce the largest reductions in

stress, anxiety, and depression in students. Specifically, there is a greater effect on students in Primary

and Secondary Education.
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In short, it is essential to focus attention on how to improve the mental health of students.

This implies an increase in the number of interventions in the classroom. The present evidence informs

the development of effective activities to improve quality of life and effectiveness and reduce the

problems of stress, anxiety, and depression amongst school children. The results obtained in this

meta-analytical study have some implications for the treatment of these psycho-social phenomena.

We have seen that mindfulness-based strategies are key to reducing mental health problems in students,

especially if we start to apply these techniques from early ages. Thus, an opportunity is presented for

the participation of teachers in educational research, in which they design intervention programs in

order to improve psycho-emotional and educational quality. In addition, there are no studies in the

field of educational psychology that jointly address the treatment of these three mental health variables

in educational stages spanning youth to young adults. The present meta-analysis, therefore, allows the

aforementioned implications to be highlighted.

The main limitation of the present meta-analytical study is the size of the scientific sample, since

some educational stages had been scarcely examined. In addition, it was observed that some articles

of interventions targeting these variables had been published in journals from other research areas.

However, quality of the selected studies is verified by the rigorous review process that is conducted

before the paper is accepted for publication. Another aspect that would have broadened the review

would have been the inclusion of additional search terms such as “cognitive behavior”, “treatment”,

and “mindfulness”. Researchers are encouraged to continue carrying out diagnostic investigations of

the student population. A future perspective should be to develop didactic interventions such as those

described in the study plans, with the purpose of intervening to change this problematic situation.
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• School-based prevention programs have small effects on depression and anxiety.
• Significant prevention effects were detected at 6 and 12 month follow-up.
• Prevention type and personnel delivering the prevention program influenced outcomes.
• For depression, targeted prevention was more effective than universal prevention.
• School-based prevention programs have potential to reduce mental health burden.
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Depression and anxiety often emerge for the first time during youth. The school environment provides an ideal
context to deliver prevention programs, with potential to offset the trajectory towards disorder. The aim of this
review was to provide a comprehensive evaluation of randomised-controlled trials of psychological programs,
designed to prevent depression and/or anxiety in children and adolescents delivered in school settings. Medline,
PsycINFO and the Cochrane Library were systematically searched for articles published until February 2015.
Eighty-one unique studies comprising 31,794 school students met inclusion criteria. Small effect sizes for both
depression (g=0.23) and anxiety (g=0.20) prevention programs immediately post-intervention were detect-
ed. Small effects were evident after 12-month follow-up for both depression (g= 0.11) and anxiety (g= 0.13).
Overall, the quality of the included studies was poor, and heterogeneity was moderate. Subgroup analyses sug-
gested that universal depression prevention programs had smaller effect sizes at post-test relative to targeted
programs. For anxiety, effect sizes were comparable for universal and targeted programs. There was some evi-
dence that externally-delivered interventions were superior to those delivered by school staff for depression,
but not anxiety. Meta-regression confirmed that targeted programs predicted larger effect sizes for the preven-
tion of depression. These results suggest that the refinement of school-based prevention programs have the po-
tential to reduce mental health burden and advance public health outcomes.

© 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Anxiety and depression are common, debilitating mental health
problems that often emerge for the first time during adolescence. Up
to 20% of young people will experience a depressive episode or an anx-
iety disorder by the age of 18 years (Costello, Mustillo, Erkanli, Keeler,
and Angold, 2003; Lewinsohn, Rohde, and Seely, 1998; Merry et al.,
2011). Both depression and anxiety disorders tend to run a chronic
and recurring course, with comorbidity levels of between 10 and 50%
(Garber and Weersing, 2010; Kessler, Avenevoli, and Merikangas,
2001; Scholten et al., 2013). This poses a significant public health bur-
den, with depression already the leading cause of disease burden in
Australia (Murray et al., 2015).

Earlier onset of depression and anxiety is associated with a worse
clinical course over the lifespan, and in youth is associated with drug
and alcohol abuse, risky sexual behaviour, suicide risk, poor academic
outcomes and physical health problems (Birmaher et al., 1996;

Donovan and Spence, 2000; Kessler et al., 2001; Rao et al., 1995). One
way in which to address this disease burden is via prevention. Preven-
tion programs can be divided into universal or targeted approaches.
Universal prevention is delivered to all individuals within an identified
population regardless of risk. For example, universal prevention pro-
grams for youth are typically delivered on a large scale in the school en-
vironment to every child in the grade (e.g., Neil and Christensen, 2009).
Conversely, targeted prevention approaches are directed either towards
thosewhohave an increased risk profile for the disorder such as familial
risk or poverty (selective prevention), or who have sub-clinical symp-
toms (indicated prevention; Mrazek and Haggerty, 1994; Muñoz,
Cuijpers, Smit, Barrera, and Leykin, 2010).

Prevention programs are associated with a number of advantages.
First, prevention, in some cases, will prevent the incidence of a disorder
occurring altogether, with research suggesting that it is possible to pre-
vent 22% of new depression cases each year (Cuijpers, van Straten, Smit,
Mihalopoulos, and Beekman, 2008). In cases where disorder cannot be

45
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prevented, prevention programs can delay the onset of clinically signif-
icant symptoms (Bienvenu and Ginsburg, 2007; Merry et al., 2011),
which confers considerable benefit, including reduced disability and
service use (Donovan and Spence, 2000; Muñoz et al., 2010). Many
young people who have mental health disorders are unable to, or do
not access mental health treatment services (Gulliver, Griffiths, and
Christensen, 2010; Gulliver, Griffiths, Christensen, and Brewer, 2012).
Taking a prevention approach means that this problem may be averted
altogether. Second, implementing prevention programs at an early age
when behaviour is more amenable to change is likely to produce better
outcomes than treatment delivered when rigid patterns of cognition
and behaviour have already been established and are engrained
(Craske and Zucker, 2001; Gladstone, Beardslee, and O'Connor, 2011).
Indeed, the failure to respond to treatment is often a consequence of
established patterns of behaviour that are difficult to reverse
(Donovan and Spence, 2000).

Utilising the school system as the context for implementation of pre-
vention programs provides a natural and accessible way to reach young
people. The school environment is particularly advantageous because it
offers unparalleled access to youth (Masia-Warner, Nangle, andHansen,
2006). Schools are a place of learning and provide tremendous opportu-
nity to provide young people with many of the skills and strategies that
may protect against, or delay, the onset of emotional difficulties. School-
based programs integrated into the school curriculum can also alleviate
many typical barriers to accessing treatment, such as time, location and
cost (Barrett and Pahl, 2006).

While there has been an increase in studies examining preventive
programs for youth over the past decade, the field has been hampered
by a lack of consistent terminology, poor research methods and inade-
quately powered trials, leading to confusion about whether prevention
programs are effective and should be pursued (e.g., Calear and
Christensen, 2010; Nehmy and Wade, 2014). On the whole, the evi-
dence suggests that there is a modest but positive effect of prevention
programs for depression and anxiety (Merry et al., 2011; Stockings et
al., 2016; van Zoonen et al., 2014), particularly those based on Cognitive
Behaviour Therapy (CBT; Hetrick, Cox, and Merry, 2015). Larger effects
sizes have generally been detected for targeted programs, relative to
those delivered universally (Calear and Christensen, 2010; Merry et
al., 2011), although most universal trials are likely to have been under-
powered (Muñoz et al., 2010). There has also been some indication that
potentially larger effect sizes are associated with programs delivered by
mental-health professionals, relative to programs delivered by teachers
(e.g., Calear and Christensen, 2010; Stallard et al., 2014). Moreover, on-
line prevention programs also require consideration in light of advanc-
ing technology and burgeoning interest in the area, as well as the
potential for online delivery to reduce burden on teachers and profes-
sionals (Calear, Christensen, Mackinnon, Griffiths, and O'Kearney,
2009). Furthermore, variability in the types of control conditions includ-
ed in previous studies have further complicated the picture, with effect
sizes being potentially smallerwhen an attentional control group serves
as the comparison, relative to an inactive comparison, such as a waitlist
control (e.g., Calear and Christensen, 2010). Rigorous evaluation of the
impact of control group type on effect size is now needed. Finally,
there is not yet consensus regarding the optimal temporal window
within which to intervene. Given that anxiety typically precedes the
onset of depression in youth (Kessler et al., 2005; Merikangas,
Nakamura, and Kessler, 2009), earlier prevention might impact anxiety
and depressive symptoms differentially.

To date, there have been several systematic reviews and meta-anal-
yses focused on mental health prevention programs in young people.
However, most of these reviews do not focus exclusively on the school
environment (e.g., Fisak, Richard, and Mann, 2011; Stockings et al.,
2016), and there has been a bias towards evaluating depression-pre-
vention studies over anxiety (Horowitz and Garber, 2006; van Zoonen
et al., 2014).Most notably, therewas a comprehensive Cochrane review
of youth-focused depression prevention programs (Merry et al., 2011),

which updated an earlier review conducted more than ten years ago
(Merry, McDowell, Hetrick, Bir, and Muller, 2004a). The findings of
these two reviews reported a modest but genuine prevention effect on
symptoms outcomes (g = 0.26 in the 2004 review, g = 0.20 in the
2011 review). However, together with those reviews listed above,
these did not separate school-based from community-delivered pro-
grams, which is problematic because the circumstances of young people
in schools are likely to be different from those targeted in community
settings (e.g., youth offenders, special needs groups). Two previous sys-
tematic reviews that have specifically examined school-based preven-
tion programs for anxiety and depression (Calear and Christensen,
2010; Neil andChristensen, 2009), found promising effects (depression:
median d=0.64 for children, d=0.60 for adolescents; anxiety:median
d = 0.57 for children, d = 0.32 for adolescents). A comprehensive re-
view is now needed, particularly in light of the advances and substan-
tially increased interest in school-based prevention over recent years.

2. Aims

The aim of the current review was therefore to provide a compre-
hensive overview and evaluation of randomised-controlled trials of
school-based prevention programs for depression and/or anxiety in
children and adolescents, and to conduct a meta-analysis of interven-
tion effects. More specifically, the review aims to: (1) identify the over-
all effect of school-based depression and/or anxiety prevention
programs on symptoms of depression and anxiety; (2) identify the
time period over which treatment gains are maintained; (3) establish
the relative effect of these programs according to (i) control group
type (i.e., no intervention (NI) vs. waitlist control (WL) vs. attention
control (AC)), (ii) prevention type (i.e., universal vs. targeted), (iii) de-
livery format (i.e., classroom teacher vs. health professional), (iv) pro-
gram content (i.e., CBT vs. other), and, (v) age of target sample (i.e.,
children vs. early adolescence vs. late adolescence); and (4) determine,
where possible, fidelity of program delivery, program attendance and
completion rates, and the cost-effectiveness of these interventions.

3. Method

3.1. Protocol and registration

In line with Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) recommendations (Moher, Liberati, Tetzlaff,
and Altman, 2009), this review was registered with PROSPERO
[CRD42015023328].

3.2. Eligibility criteria

3.2.1. Types of participants
Participants were children or adolescents with a mean age between

5 and 19 years. Age was used to categorise participants according to
whether they were children (b10 years), early adolescents (10–14
years), or older adolescents (N14 years). Diagnostic status was not
used to include or exclude participants, as a majority of school-based
studies do not conduct a diagnostic assessment prior to program
delivery.

3.2.2. Types of interventions
Included interventions were manualised psychological or psycho-

educational programs, including individual, group or computerised in-
terventions such as CBT (including relaxation and progressive muscle
relaxation approaches), interpersonal psychotherapy (IPT), mindful-
ness-based cognitive therapy (MBCT), wellbeing therapy (WBT) and
psycho-educational approaches. For multi-component programs, the
psychological or educational component was required to constitute
N75% of the programs' content. Studieswere included if they used a pro-
gram designed to prevent depressive or anxiety symptoms, and/or
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promote wellbeing. Studies evaluating drug and alcohol, physical activ-
ity, nutritional or pharmacological interventions were not eligible for
inclusion.

Interventions needed to be school-based, which in this context re-
fers to a program that is endorsed by the school and delivered in the
classroom during school hours, or before or after school on school pre-
mises. The school context could not simply provide the location for pri-
vate/external programs to be delivered. The programwas required to be
school-supported with recruitment occurring within and facilitated by
the school. For multi-setting studies (e.g., partly at school, partly at a
primary health care setting), the school-based component needed to
comprise N75% of the overall program. There were no restrictions on
whether participants were receiving other forms of therapy or
medication.

3.2.3. Types of comparisons
Studieswere included inwhich the effects of the school-based inter-

vention was compared to either a no intervention control group or a
school-as-usual control condition (NI), a waitlist control condition
(WL), or an attention control condition/alternate educational/psycho-
logical condition (e.g., bibliotherapy; AC).

3.2.4. Types of outcomes
Studieswere included if they reported symptoms of depression and/

or anxiety at both baseline and post-intervention at a minimum.1 The
two primary outcomes were depression and anxiety symptoms. Out-
come measures needed to be valid and reliable rating scales suitable
for children and adolescents.Whenmore than one continuousmeasure
was described, the primary outcome was used. If the primary outcome
was not specified, the data from the measure reported first were ex-
tracted. For studies meeting inclusion criteria, means, standard devia-
tions, and sample size of completers at post-intervention and at each
follow-up timepoint thereafter, were extracted. In studies inwhich out-
comedatawere not reported, AWScontacted the authors of the study to
obtain this information.2

3.2.5. Length of follow-up
Reporting on follow-up outcomes was not required for inclusion in

the current review. However, available follow-up data were extracted
and categorised. Each data-point was categorised as being post-inter-
vention, short-term (0–6 months inclusive), medium-term (6–12
months inclusive), or long-term (N12 month) follow-up. Waitlist con-
trol groups were required to remain waitlist for the follow-up assess-
ment point for data to be extracted (e.g., waitlist groups could not be
delivered the intervention prior to follow-up for follow-up data to be in-
cluded). The follow-up data categories were based on the time points
most frequently reported by authors. When there was more than one
follow-up assessment during a particular time-frame in a particular
study (e.g., 18 and 24 months), the follow-up period closest to other
studies in that category was included.

3.2.6. Types of studies
Studies were eligible for inclusion if they used quantitative

randomised controlled trial (RCT) methodology, including cluster
RCTs. Studies were included if they were published in English language,
peer-reviewed journals.

3.3. Search strategy

The electronic databases PsycINFO, PubMed and the Cochrane Li-
brary were systematically searched. The following terms were used as
text words and key words: (depress* OR mood OR affect OR anxiety
OR anxious) AND (prevent* OR early intervent*) AND (school* OR
school-based OR adolescen* OR child* OR youth) AND control. The
search was conducted on 12th of February 2015. See Appendix A for
search strategy used for PubMED. A separate electronic search (using
the same terms and keywords) was also conducted in the peer-
reviewed journal Internet Interventions, as it is not currently listed in
these databases. An additional search in the peer-reviewed journal
Early Intervention in Psychiatry was carried out, as there is a delay be-
tween the online publication of articles in this journal and their inclu-
sion into the databases. Finally, reference lists from studies meeting
inclusion criteria, as well as recent reviews in the field, were hand-
searched.

3.4. Data extraction process and management

Study characteristics and outcome measures were extracted by
AWS, and independently checked by YP. The following data were ex-
tracted into a piloted spreadsheet: author, year of publication, program
target (depression, anxiety, depression and anxiety), prevention type
(universal, targeted), age range, sample size, program name, control
group conditions (no intervention, waitlist, active), program format
(face-to-face group, individual, computerised), program content (e.g.,
CBT, IPT), mode of delivery (school staff, external mental health profes-
sionals/researchers), and number of sessions. Parental involvement,
fidelty and completion informationwere extractedwhen reported. Out-
come data for depression and anxiety symptomswere extracted for the
primary outcome analysis. Studies were distinguished according to
whether they targeted depression, anxiety or both, as outlined in the
aims and objectives of the study. For studies targeting either depression
or anxiety, symptom data were only extracted for the target of the pro-
gram(e.g., depressive symptoms for a depression-prevention program).
If a program targeted both depression and anxiety, both outcomes were
extracted. In cases where a study targeted either depression or anxiety
but included both depression and anxiety symptoms as outcomes,
symptom data were extracted from both for the purposes of the meta-
analysis. This decision was made because it provides a more compre-
hensive evaluation of both anxiety and depression outcomes, which is
warranted given the similarities between internalising disorder symp-
toms as well as the commonalities between prevention programs for
these disorders.

3.5. Risk of bias in individual studies

Quality and risk of bias was assessed using the Cochrane Collabora-
tion ‘Risk of Bias’ tool (Higgins and Green, 2011). This tool allows possi-
ble sources of bias to be assessed. In the current review, included studies
were assessed against those criteria deemed to be most relevant to
school-based prevention randomised controlled trials. As such, studies
were assessed in relation to: a) generation of their condition allocation
sequence, b) concealment of this sequence, c) reporting of incomplete
outcome data, d) selective reporting of data, and e) protection against
contamination.3 Quality ratings were made independently by AWS
and either YP or JN, and disagreements were resolved through discus-
sion and consultation with ALC. Cochrane recommends against using

1 One study (Stallard et al., 2013) reported ‘post-intervention’ results at 12-month fol-
low-up. This study was included, but the data were compared to other studies reporting
medium term follow-up. Another study (Hunt et al., 2009) also reported ‘post-interven-
tion’ data only at 24month follow-up. Again this studywas included but compared to oth-
er studies reporting long term follow-up.

2 Several authors did not provide the data requested and so these studies (n=4) could
not be included in the meta-analysis. These are noted in Table 1.

3 Contamination was included as it is relevant to school-based studies and refers to
whether the unit of allocation was at the school level or not. When randomisation occurs
at the individual or class level, there is potential for risk of contamination across conditions
through sharing materials or information, and so a risk of bias is reported. Cluster RCTs
(i.e., randomisation at the school level) protect against this source of bias (Craig et al.,
2008).
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summed scales to make an overall judgement about level of bias be-
cause different forms of bias are likely to be more or less relevant de-
pending on the nature of the research (Higgins and Green, 2011).
Therefore, risk of bias for each criterion identified above has been re-
ported individually, rather than in aggregated format (see Table 1).

4. Statistical analyses

4.1. Calculation of effect sizes

ComprehensiveMeta-Analysis (version 3.0, Biostat Inc.) was used to
calculate individual study and pooled effect sizes. For each comparison
between a prevention intervention and control group, effect size was
calculated using Hedges g. This statistic is the standardisedmean differ-
ence between the two groups at post-treatment, which includes an ad-
justment to address small sample sizes (Hedges and Olkin, 1985). The
95% confidence interval around effect size is also reported. In cases
where studies had multiple comparison conditions, the number of par-
ticipants in the prevention program groupwas divided equally over the
comparison conditions so that each participant was only represented
once in the meta-analysis. One study (Arnarson and Craighead, 2009,
2011) reported dichotomous outcomes only so this data were trans-
formed into Hedges g using ComprehensiveMeta-Analysis software. Ef-
fect sizes of 0.2, 0.5 and0.8 refer to small,moderate and large effect sizes
respectively (Cohen, 1988). As considerable heterogeneity among stud-
ies was expected (as is commonly reported in the field e.g., Merry et al.,
2011), a random effects model was used, which assumes that the true
effect size varies from one study to the next, and that the studies in
the analysis represent a random sample of effect sizes that could have
been observed.

4.2. Testing homogeneity

Homogeneity of effect sizes was tested using the I2 statistic, which
indicates heterogeneity in percentages. Zero percent indicates no het-
erogeneity, while 25%, 50% and 75% indicate low, moderate, and high
heterogeneity, respectively.

4.3. Subgroup analyses

A number of subgroup analyses were planned, in which prevention
type (targeted vs. universal prevention), personnel delivering the pro-
gram (classroom teachers/counsellors vs. mental health professional/
researcher), control condition type (no intervention vs. waitlist vs. ac-
tive), age at which the intervention was delivered (childhood vs. early
adolescence vs. late adolescence), and content of the programs deliv-
ered (CBT vs. other) were examined, using a mixed-effects model.

4.4. Meta-regression

We conducted a multivariate meta-regression with effect size as the
dependant variable, using a mixed effects model. This enabled us to si-
multaneously examine the moderator variables we examined in the
subgroup analyses as predictors of outcome.

4.5. Testing for and managing publication bias

The funnel plots of the primary outcomemeasures (depression, anx-
iety) were examined to test for publication bias (Egger, Smith,
Schneider, andMinder, 1997). In cases where publication biaswas indi-
cated, Duval and Tweedie's Trim and Fill procedure (Duval and Tweedie,
2000) was conducted within Comprehensive Meta-Analysis, which
yields an adjusted effect size estimate. This procedure corrects for the
variance of the effects and provides a best estimate of the unbiased ef-
fect size.

5. Results

5.1. Study selection

See Fig. 1 for the PRISMA flowchart illustrating the inclusion of stud-
ies. A total of 5917 articleswere identified, fromwhich duplicate articles
(n=486)were removed. The remaining titles and abstracts (n=5431)
were screened by thefirst author to determine their relevance to this re-
view. These were independently screened by a masters-level research
assistant for relevance. Of the abstracts, 5212 were deemed irrelevant
according to both raters, and therefore excluded. Two authors (AWS,
YP)4 then independently screened the full text articles of the remaining
219 records, of which 129were excluded as they did notmeet inclusion
criteria. Any disagreements were resolved through discussion and con-
sultationwith ALC. This resulted in 90 articles being included in the cur-
rent review.

5.2. Study characteristics

Characteristics of included studies are presented in Table 1. There
were 81 unique studies identified in the current review, which included
a total of 31,794 participants (n=16,848 in prevention program condi-
tions, and n=14,946 in control conditions). Sample size of the included
studies varied considerably from between 21 participants (Hains and
Ellmann, 1994; Hains and Szyjakowski, 1990) to 2512 participants
(Araya et al., 2013),with amedian of 208 participants. Of the 81 studies,
40were studies of depression prevention (n=15,844), 24were anxiety
prevention studies (n=8580), and 17weremixed depression and anx-
iety studies (n = 7370).

5.2.1. Prevention type
Overall, more than half of the studies were of a universal program

(44 studies), just under one third were of an indicated program (25
studies), nine studies tested a selective prevention program, two stud-
ies evaluated a blended indicated/selective program, while the final
study involved a blended universal/indicated program. Focusing on
the 40 depression studies, 42.5% were universal, 40% indicated, 12.5%
selective, 2.5% were blended selective/indicated and 2.5% universal/in-
dicated. Of the 24 anxiety programs, 62.5% were universal, 25% indicat-
ed, 8.25% selective, and 4.25% blended selective/indicated. Of the 17
mixed depression/anxiety studies, 71% were universal, 24% were indi-
cated, and 5% selective. The selective interventions defined ‘risk’ as: a
negative attributional style (Arnarson and Craighead, 2009), living in
a low-income area (Cardemil, Reivich, and Seligman, 2002; Kindt,
Kleinjan, Janssens, and Scholte, 2014), elevated anxiety sensitivity
(Balle and Tortella-Feliu, 2010), conduct or behavioural problems
(King and Kirschenbaum, 1990), personality risk factors (Castellanos
and Conrod, 2006), exposure to community or political violence
(Cooley-Strickland, Griffin, Darney, Otte, and Ko, 2011; Tol et al.,
2008), or parental divorce (Pedro-Carroll and Cowen, 1985). For the
meta-analysis, given the relatively few selective (n = 9) and blended
trials (n=3), thesewere combinedwith indicated trials and collective-
ly labelled ‘targeted’ trials (n = 37; 46%), resulting in a relatively even
proportion of universal and targeted programs included within the
review.

5.2.2. Participant group
Just over one-fifth (21%; n=17) of the studies identified in the cur-

rent review delivered the intervention to children with a mean age of
less than ten years. A majority (11 of 17) of these programs targeted
anxiety only, fourweremixed anxiety/depression, and only two studies
focused exclusively on depression. Thirty-nine trials (48%) involved

4 A subset of full-text articles (n = 89) were independently screened and selected by
AW-S and a doctoral-level research assistant (screening and selection was completed for
the other 130 articles by AW-S and YP).
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Table 1
School based prevention programs for depression, anxiety and both depression/anxiety.

Study Country Prevention type Age
range

N Program Control Program
content

Mode of delivery Number
sessions

Outcome
measure

Quality ratings

a b c d e

Depression studies
Araya et al., 2013 Chile Universal NR 2512 ITFA WL CBT MHP 11 + 2

booster
BDI-II ? + + + +

Arnarson and Craighead, 2009;
Arnarson and Craighead, 2011

Iceland Targeted
(selective/indicated)

14–15 years 171 – NI CBT School MHP 14 CAS ? ? − ? −

Cardemil et al., 2002 (Study 1) America Targeted (selective) NR 49 PRP NI CBT MHP 12 CDI ? ? ? − −
Cardemil et al., 2002 (Study 2) America Targeted (selective) NR 103 PRP NI CBT MHP 12 CDI ? ? ? − −
Castellanos and Conrod, 2006 UK Targeted (selective) 13–16 years 423 PM-CBI NI CBT MHP 2 BSI-DEP ? ? + − −
Chaplin et al., 2006 America Universal 11–14 years 208 PRP NI CBT Grad + Teacher 12 CDI + − ? ? −
Clarke, Hawkins, Murphy, and

Sheeber, 1993 (Study 1)
America Universal NR 622 Psycho-education NI EDU Teacher 3 CES-D ? ? ? ? −

Clarke et al., 1993 (Study 2) America Universal NR 380 BI NI CBT Teacher 5 CES-D ? ? ? ? −
Clarke et al., 1995 America Targeted (indicated) 14–16 years 150 CWSC NI CBT MHP 5 CES-D ? ? ? ? −
Gillham et al., 2007 America Universal 11–14 years 697 PRP AC + NI CBT Teacher + MHP 12 CDI (Anx: RCMAS) + ? − ? −
Gillham et al., 2012 America Targeted (indicated) 10–15 years 408 PRP-A NI CBT + IPT Teacher + School MHP 10 CDI + + + ? −
Horowitz et al., 2007 America Universal 14–15 years 380 CWSC AC + NI CBT + IPT MHP 8 CDI + ? + ? −
Kindt et al., 2014 Holland Targeted (selective) 11–16 years 1440 OVK NI CBT Teacher 16 CDI + + + + −
King and Kirschenbaum, 1990 America Targeted (selective) 8 years 127 WEI NI SS MHP 24 CDRS-R ? ? − − −
aLamb, Puskar, Sereika, and Corcoran, 1998 America Targeted (indicated) 14–19 years 46 – NI CBT School MHP 8 RADS ? ? − ? −
McCarty, Violette, Duong, Cruz, and McCauley, 2013 America Targeted (indicated) 11–15 years 120 PTA AC CBT MHP 12 MFQ + ? + ? −
McCarty, Violette, and McCauley, 2010 America Targeted (indicated) NR 67 PTA NI CBT MHP 12 MFQ ? ? − ? −
Merry, McDowell, Wild, Bir, and

Cunliffe, 2004b
New Zealand Universal 13–15 years 392 RAP-KIWI AC CBT + IPT Teacher 11 BDI-II + + ? ? −

Pattison and Lynd-Stevenson, 2001 Australia Universal 9–12 years 66 PPP AC + NI CBT MHP 11 CDI (Anx: STAI) ? ? ? ? −
Pössel, Horn, Groen, and Hautzinger, 2004 Germany Universal 13–14 years 347 L-T NI CBT MHP 10 CES-D − ? + ? −
Pössel, Seemann, and Hautzinger, 2008; Pössel,

Adelson, and Hautzinger, 2011
Germany Universal 12–13 years 301 L&L NI CBT Grad + MHP 10 SBB-DES ? + ? ? −

Pössel, Martin, Garber, and
Hautzinger, 2013

America Universal 14–16 years 518 L&L AC + NI CBT Grad + MHP 10 CDI ? ? ? ? −

Puskar, Sereika, and Tusaie-Mumford, 2003 America Targeted (indicated) 14–18 years 89 TKC NI CBT MHP 10 + 1
booster

RADS + ? + ? −

Quayle, Dziurawiec, Roberts, Kane, and Ebsworthy,
2001

Australia Universal 11–12 years 47 OLP NI CBT MHP 8 CDI ? ? − ? −

Raes, Griffith, Van der Gucht, and
Williams, 2014

Belgium Universal 13–20 years 408 MI NI MI MHP 8 DASS-DEP + + + ? −

Roberts, Kane, Thomson, Bishop, and Hart, 2003;
Roberts, Kane, Bishop, Matthews, and Thomson,
2004

Australia Targeted (indicated) 11–13 years 189 PPP NI CBT MHP 12 CDI (Anx: RCMAS) ? ? ? ? +

Rivet-Duval, Heriot, and Hunt, 2011 Mauritius Universal 12–16 years 160 RAP WL CBT + IPT Teacher 11 RADS-2 ? ? − ? −
Rohde, Stice, Shaw, and Gau, 2014 America Targeted (indicated) 13–19 years 378 – AC + NI CBT School MHP 6 K-SADS + + + ? +
Rooney et al., 2006 Australia Universal 8–9 years 120 PTP NI CBT MHP 8 CDI (Anx: RCMAS) ? ? − ? +
Rose, Hawes, and Hunt, 2014 Australia Universal 9–14 years 210 RAP + PIR AC + NI CBT + IPT Grad 20 RADS-2 ? + + ? −
Sheffield et al., 2006 Australia Targeted

(indicated) + Universal
13–15 years 1360 – NI CBT Teacher 8 CDI (Anx: SCAS) + + + ? +

Spence, Sheffield, and Donovan, 2003, 2005 Australia Universal 12–14 years 1250 PSFL NI CBT Teacher 8 BDI ? ? + ? +
Stallard et al., 2012 England Targeted (indicated) 12–16 years 1064 RAP-UK AC + NI CBT Grad 9 SMFQ (Anx: SMFQ) + + + + −
Stice, Burton, Bearman, and Rohde, 2007 America Targeted (indicated) 15–22 years 225 BG AC + WL CBT Grad 4 BDI − ? ? ? −
Stice, Rohde, Seeley, and Gau, 2008;

Stice et al., 2010
America Targeted (indicated) 14–15 years 341 – AC + NI CBT Grad 6 K-SADS + ? + ? +

Wijnhoven, Creemers, Vermulst, Scholte, and
Engels, 2014

Holland Targeted (indicated) 11–15 years 102 OVK NI CBT MHP 8 CDI + + + + +

Woods and Jose, 2011 New Zealand Targeted (indicated) NR 56 ACE-Kiwi NI CBT School MHP 8 CDI ? ? − ? −
Young, Mufson, and Davies, 2006 America Targeted (indicated) 11–16 years 41 IPT-AST AC IPT Grad + Researcher 10 CES-D + ? + ? −
Young, Mufson, and Gallop, 2010 America Targeted (indicated) 13–17 years 57 IPT-AST NI IPT MHP 10 CES-D + − + + −
Yu and Seligman, 2002 China Targeted (indicated) 8–15 years 220 POP NI CBT Teacher 10 CDI ? ? ? ? −

Anxiety studies
Anticich, Barrett, Silverman, Lacherez,

and Gillies, 2013
Australia Universal 4–7 years 488 FRIENDS AC + WL CBT Teacher 10 PAS ? + + ? +

(continued on next page)

35
A
.W

erner-Seidler
etal./ClinicalPsychology

Review
51

(2017)
30–47



Table 1 (continued)

Study Country Prevention type Age
range

N Program Control Program
content

Mode of delivery Number
sessions

Outcome
measure

Quality ratings

a b c d e

Aune and Stiles, 2009 Norway Universal 11–15 years 1439 NUPP-SA NI CBT MHP 7 SPAI-C ? ? ? ? +
Balle and Tortella-Feliu, 2010 Spain Targeted (selective) 11–17 years 145 FRIENDS WL CBT Grad + MHP 6 SCAS ? ? − ? −
Barrett and Turner, 2001 Australia Universal 10–12 years 489 FRIENDS AC + NI CBT Teacher vs. MHP 10 + 2

booster
SCAS (Dep: CDI) ? ? − ? +

aBarrett, Lock, and Farrell, 2005 Australia Universal 9–16 years 692 FRIENDS NI CBT Grad + MHP 10 + 2
booster

SCAS (Dep: CDI) ? ? − ? +

Berger, Pat-Horenczyk, and Gelkopf, 2007 Israel Universal 7–11 years 142 OTT WL CBT Teacher 8 SCARED-GAD − ? + ? −
Bouchard, Gervais, Gagnier, and
Loranger, 2013

Canada Universal 9–12 years 59 DHS WL CBT Grad + MHP 10 MASC ? ? + ? −

Cooley-Strickland et al., 2011 America Targeted (selective/indicated) 8–12 years 93 FRIENDS WL CBT Grad 13 RCMAS ? ? ? ? −
Dadds, Spence, Holland, Barrett, and Laurens, 1997;
Dadds et al., 1999

Australia Targeted (indicated) 7–14 years 128 CK NI CBT MHP 10 + 2
booster

RCMAS ? ? ? ? +

Essau, Conradt, Sasagawa, and Ollendick, 2012 Germany Universal 9–12 years 638 FRIENDS WL CBT Grad 10 SCAS ? ? ? ? +
Garaigordobil, 2004 Spain Universal 12–14 years 174 – NI SS Teacher 40 STAI − ? ? ? −
Hiebert, Kirby, and Jaknavorian, 1989 (Study 2) Canada Universal 13–14 years 113 – AC CBT Teacher 11 STAI ? ? − ? −
Hunt et al., 2009 Australia Targeted (indicated) 11–13 years 259 FRIENDS NI CBT School MHP + Teacher 10 + 2

booster
SCAS (Dep: CDI) ? ? + ? +

Keogh, Bond, and Flaxman, 2006 UK Universal 15–16 years 80 SMI NI CBT MHP 10 TA ? ? − ? −
Kiselica, Baker, Thomas, and Reedy, 1994 America Targeted (indicated) NR 48 SIT NI CBT MHP 8 STAI − ? ? ? −
Lock and Barrett, 2003; Barrett, Farrell, Ollendick,
and Dadds, 2006

Australia Universal 9–16 years 737 FRIENDS WL CBT Grad + MHP 10 + 2
booster

SCAS (Dep: CDI) ? ? − ? +

McLoone and Rapee, 2012 Australia Targeted (indicated) 7–10 years 152 CK WL CBT School MHP 10 SCAS + + + ? −
Miller, Short, Garland, and Clark, 2010 Canada Universal 7–12 years 116 TWD WL CBT Teacher 8 MASC ? + − ? +
Miller et al., 2011a Canada Universal 7–13 years 533 FRIENDS-CE WL CBT Teacher + School MHP 9 MASC ? + − ? +
Miller et al., 2011b (Study 1) Canada Targeted (indicated) 9–12 years 191 FRIENDS WL CBT Teacher + School MHP 9 MASC ? + + ? +
Miller et al., 2011b (Study 2) Canada Universal 9–12 years 253 FRIENDS WL CBT Teacher + School MHP 9 MASC ? + + ? +
Mifsud and Rapee, 2005 Australia Targeted (indicated) 8–11 years 91 Cool Kids WL CBT MHP + School MHP 8 SCAS ? ? + ? +
Pedro-Carroll and Cowen, 1985 America Targeted (selective) 9–12 years 72 CODIP WL CBT School MHP, MHP, Grad 10 STAI ? ? ? ? −
Stallard et al., 2014 England Universal 9–10 years 1448 FRIENDS AC + NI CBT Teacher vs. MHP 9 RCADS + + + − +

Depression & anxiety studies
Calear et al., 2009 Australia Universal 12–17 years 1477 MG WL iCBT Computer

(teacher supported)
5 Dep: CES-D Anx: RCMAS + + + ? +

Gillham, Hamilton, Freres, Patton, and Gallop, 2006 America Universal NR 44 PRP NI CBT MHP 8 Dep: CDI Anx: RCMAS ? ? + ? −
Hains, 1992 America Universal 15–16 years 25 SIT WL CBT Grad + MHP 9 Dep: RADS Anx: STAI ? ? ? ? −
aHains and Ellmann, 1994 America Universal NR 21 SIT WL CBT Grad + MHP 13 Dep: RADS Anx: STAI ? ? − − −
Hains and Szyjakowski, 1990 America Universal 16–17 years 21 SIT WL CBT & AM MHP 9 Dep: BDI

Anx: STAI
? ? ? ? −

Johnstone et al., 2014; Rooney, Hassan, Kane, Roberts,
and Nesa, 2013a; Rooney et al., 2013b

Australia Universal 9–10 years 910 AOP-PTS NI CBT Teacher 10 Dep: CDI Anx: SCAS ? ? − ? −

Jordans et al., 2010 Nepal Targeted (indicated) 11–14 years 325 – WL CBT + CEET MHP 15 Dep: DSRS Anx: SCARED + + + ? +
Kraag, Van Breukelen, Kok, and
Hosman, 2009

Netherlands Universal NR 1467 LYLF NI CBT Teachers 8 + 5
booster

Dep: SDIC Anx: STAI ? ? + ? +

Lowry-Webster, Barrett, and Dadds, 2001;
Lowry-Webster, Barrett, and Lock, 2003

Australia Universal 10–13 years 594 FRIENDS NI CBT Teacher 10 + 2
booster

Dep: CDI
Anx: SCAS

? ? − ? +

Manassis et al., 2010 Canada Targeted (indicated) 8–12 years 148 FC AC CBT Grad + MHP 12 Dep: CDI Anx: MASD + + − ? −
Nobel, Manassis, and
Wilansky-Traynor, 2012

Canada Targeted (indicated) 8–11 years 78 FC AC CBT MHP 12 Dep: CDI
Anx: MASC

? ? ? ? −

Roberts et al., 2010 Australia Universal 11–13 years 496 AOP NI CBT Teacher 20 Dep: CDI
Anx: RCMAS

? ? − ? +

Ruini, Belaise, Brombin, Caffo,
and Fava, 2006

Italy Universal NR 111 – AC CBT MHP 4 Dep: SQ (DEP)
Anx: SQ (Anx)

? ? ? ? −

Ruini et al., 2009 Italy Universal NR 227 WBT AC WBT MHP 6 Dep: SQ (DEP),
Anx: SQ (Anx)

? ? ? ? −

Siu, 2007 China Targeted (indicated) 8–10 years 47 FRIENDS WL CBT MHP 8 Dep: RCDS
Anx: SCARED

? ? − ? −

aTol et al., 2008 Indonesia Targeted (selective) NR 403 – NI CBT MHP 15 Dep: DSRS
Anx: SCARED

+ ? + ? +

Wong et al., 2014 Australia Universal 14–16 years 976 TWU-S NI iCBT Computer
(teacher supported)

6 Dep: PHQ-9
Anx: GAD-7

? ? − ? +

36
A
.W

erner-Seidler
etal./ClinicalPsychology

Review
51

(2017)
30–47



early adolescents, with the participant mean age between ten and 14
years. There was more variability in the mental health target among
this age group, with 11 studies focusing on anxiety, seven mixed anxi-
ety/depression, and 21 depression-only trials. The remaining 25 studies
(31%)were delivered to individuals in the later adolescent years, with a
mean age of between 14 and 19 years. Most programs directed towards
older adolescents included a depression outcome measure, 16 exclu-
sively, sixwith anxiety outcomes aswell, and only threewere exclusive-
ly anxiety focused. Relatively few studies (16%) screened participants
prior to study entry with a diagnostic interview, and excluded partici-
pants based on the presence of a clinical disorder.

5.2.3. Randomisation
Studies varied in terms of whether randomisation occurred at the

school (33% studies overall), grade (1%), class (16%) or individual level
(49%). One study randomised condition by county (1%).

5.2.4. Program content
CBT comprised the basis of 84% of the programs identified in the cur-

rent review. Other therapeutic approaches included five combined CBT/
IPT programs (6%), two pure IPT programs (2.5%), two social skills pro-
grams (2.5%), one blended CBT and creative-expressive experiential
therapy, one mindfulness-based cognitive therapy program, one
wellbeing therapy program, and one psychoeducational program
(each making up 1.2%).

5.2.5. Program format and mode of delivery
More than half (n = 51, 63%) of the included programs were deliv-

ered by personnel external to the school environment, while 35%
(n=28) were delivered by school staff (including two that were deliv-
ered by computer, but delivery was supported by school staff). Two
studies involved both school and external staff, and two studies com-
pared a school-led version of the program to a health-professional de-
livered version (Barrett and Turner, 2001; Stallard et al., 2014). Of the
programs delivered by personnel external to the school, 35 (43% over-
all) were delivered by mental health professionals/researchers, six
(7%) by graduate students, and ten (12%) by a combination of the two.
For programs delivered by school staff, five (6% overall) of these in-
volved both teachers and school health staff (counsellors or nurses),
18 (22%) were delivered exclusively by classroom teachers, and five
(6%) were delivered exclusively by school health staff. Interventions in
all but four studies (95%) were delivered in a group format, most fre-
quently in small groups of 6–10 individuals. Two studies used a combi-
nation of group and individual sessions, while the two remaining
programs were delivered individually online, although one of these

involved a group discussion of the material following each module
(Wong, Kady, Mewton, Sunderland, and Andrews, 2014).

5.2.6. Program sessions
The length of the programs identified ranged from two to 40 ses-

sions, with most programs (70%) being delivered in between 8 and 12
sessions (median = 10 sessions), usually on a weekly or fortnightly
basis. Some programs delivered the intervention in two to seven ses-
sions (16%), while others were administered in 13–24 sessions (13%).
One study delivered the intervention weekly over the academic year
(approximately 40 weeks). There was substantial variability in the du-
ration over which these programs were delivered, ranging from be-
tween 3 and 40 weeks (median = 10 weeks). A majority of sessions
ran for between 45 and 60 min (53%; n = 43; median = 60 min), al-
though some went for longer (between 75 and 120 min; 30%; n =
23). The remaining studies (n = 15) did not report session length.
Only a small proportion (11%) of the programs involved the delivery
of booster sessions, with seven studies offering two booster sessions,
one program providing up to five booster sessions, and one study offer-
ing a single booster session.

5.2.7. Control groups
Forty of the included studies compared the prevention program to a

NI control group (49%), 21 used a WL (26%), eight studies involved an
AC only (10%), and 12 studies (15%) involved more than one compari-
son condition. Of these twelve studies involvingmore than one compar-
ison, ten included an NI as well as one AC arm, and two involved a WL
arm as well as one AC condition.

5.2.8. Outcome measures
Of the studies that evaluateddepression symptoms as a primary out-

come, the most frequent symptom measures included the Children's
Depression Inventory (CDI; 38%; Kovacs, 1992), followed by the Centre
for Epidemiological Studies – Depression Scale (CES-D; 11%; Radloff,
1977), and the Reynolds Adolescent Depression Scale (RADS; 11%;
Reynolds, 2010). Anxiety symptoms were measured most frequently
with the Spence Children's Anxiety Scale (SCAS; 24%; Spence, 1998),
followed by the Multidimensional Anxiety Scale for Children (MASC;
21%; March, Parker, Sullivan, Stallings, and Conners, 1997), and the Re-
vised Children's Manifest Anxiety Scale (RCMAS; 12%; Reynolds and
Richmond, 1978).

5.2.9. Parental involvement
Most programs (58%) did not involve parents in any way. In studies

that did request parental involvement, parents were asked to complete

Notes to Table 1
Programs – ITFA= I Think Feel Act, PRP= Penn Resiliency Program, PM-CBI= Personality Matched Cognitive Behavioural Intervention, BI = Behavioural Intervention, CWSC= Coping
with Stress Course, PRP-A = Penn Resiliency Program for Adolescents, OVK = Op Volle Kracht, WEI =Wisconsin Early Intervention, PTA = Positive Thoughts and Actions, RAP-KIWI =
Resourceful Adolescent Program Kiwi adaptation, PPP= Penn Prevention Program, L-T= LISA-T, L&L= LARS&LISA, OLP= Optimism & Lifeskills Program, TKC= Teaching Kids to Cope,
MI=Mindfulness, RAP= Resourceful Adolescent Program, PTP = Positive Thinking Program, PIR= Peer Interpersonal Relatedness, PSFL= Problem Solving for Life, RAP-UK= RAP UK
adaptation, BG= Blues Group, ACE-Kiwi = Adolescents Coping with Emotions – Kiwi adaptation, IPT-AST = Interpersonal Psychotherapy – Adolescent Skills Training, POP = Penn Op-
timism Program, FRIENDS= Friends Program, NUPP-SA=Norwegian Universal Preventative Program for Social Anxiety, OTT=Overcoming the Threat of Terrorism, DHS=Dominique's
Handy Tricks, CK = Cool Kids, SMI = Stress Management Intervention, SIT = Stress Inoculation Training, TWD = Taming Worry Dragons, FRIENDS-CE = Friends Program Culturally
Enriched Version, CODIP = Children of Divorce Intervention Program, MG= MoodGYM, AOP: PTS = Aussie Optimism Program: Positive Thinking Skills Program, LYLF = Learn Young
Learn Fair, FC = Feelings Club, AOP = Aussie Optimism Program, WBT = Wellbeing Therapy, TWU-S = Thiswayup Schools: Combating Depression and Overcoming Anxiety. Control
group –WL=wait-list control, NI=no intervention control, AC=active control.Programcontent – CBT=Cognitive Behaviour Therapy, IPT= Interpersonal Psychotherapy, SS=Social
Skills, iCBT= Internet-based Cognitive Behaviour Therapy, AM=Anxiety Management, CEET= Creative expressive experiential therapy, MI =Mindfulness.Depression outcomemea-
sures – BDI-II = Beck Depression Inventory, CAS= Child Assessment Scale, CDI = Children's Depression Inventory, BSI-DEP = Brief Symptom Inventory - Depression Subscale, CES-D=
Centre for Epidemiological Studies – Depression Scale, CDRS-R – Children's Depression Rating Scale – Revised, RADS = Reynolds Adolescent Depression Scale, MFQ = Mood & Feelings
Questionnaire, SBB-DES= Self-Report Questionnaire –Depression, DASS-DEP=Depression Anxiety Stress Scale –Depression subscale, K-SADS=Kiddie-Schedule for Affective Disorders
and Schizophrenia, SMFQ= Short Mood & Feelings Questionnaire, SQ (DEP)= Kellner's Symptom Questionnaire – Depression, RCDS – Reynolds Child Depression Scale, DSRS= Depres-
sion Self-Rating Scale, PHQ-9= Patient Health Questionnaire-9. Anxiety outcomemeasures – RCMAS=Revised Children's Manifest Anxiety Scale, STAI= State-Trait Anxiety Inventory,
SCAS = Spence Children's Anxiety Scale, SMFQ = Short Mood & Feelings Questionnaire, PAS = Preschool Anxiety Scale, SPAI-C = Social Phobia and Anxiety Inventory for Children,
SCARED-GAD=Screen for Child Anxiety RelatedDisorders–GeneralisedAnxiety Disorder,MASC=Multidimensional Anxiety Scale for Children, TA=Test Anxiety Scale, RCADS - Revised
Children's Anxiety & Depression Scale, SCARED = Screen for Child Anxiety Related Disorders, GAD-7 = Generalised Anxiety Disorder – 7. Program leader – MHP = Mental health pro-
fessional, School MHP = School mental health professionals (includes school counsellors, psychologists, nurses), Grad = Graduate student/intern. Quality ratings – a = allocation se-
quence adequately generated, b = allocation adequately concealed, c = incompletely data adequately addressed, d = no evidence of selective reporting, e = adequate protection
against contamination. + = low risk (included information protecting against bias), − = high risk (did not protect against source of bias), ? = unclear risk of bias.

a Data not included in meta-analysis.
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questionnaires about themselves or their children (18%), or were of-
fered information sessions so that they could learn about the program
that their child was participating in (4%). However, the attendance
level of these information sessionswas either low (b32%), or not report-
ed. Some studies (21%) involved parents as partial recipients of the in-
tervention; with between two to seven sessions being provided to
parents, in which they were provided psychoeducation about cognitive
behavioural skills. Levels of uptake of parental sessions varied consider-
ably, with most studies reporting at least some involvement from one
parent in at least one session.

5.2.10. Fidelity to program
Two of the studies were delivered online, protecting the fidelity of the
program (Calear et al., 2009; Wong et al., 2014). Of the remaining 79
studies, 33 (42%) did not report on fidelity. The remaining 58% of studies
reported some level of program fidelity monitoring, ranging from pro-
gram leaders completing self-report checklists (n = 14), to indepen-
dent ratings of session audio and visual recordings (n = 19).

5.2.11. Program completion rates
A minority of the studies (36%) reported on program completion rates.
These varied substantially across studies and the metric in which they
were reported (e.g., number attending all sessions, mean number of

sessions attended, number of sessions missed), although 22 studies
(27%), reported high attendance and completion rates – with at least
more than half of their participants completed more than half of the
program.

5.2.12. Cost-effectiveness
Only one study evaluated cost-effectiveness (Stallard et al., 2013). It was
reported that the targeted depression intervention was not cost
effective, relative to regular Personal, Social, Health and Economic
(PSHE) classes.

5.2.13. Risk of bias
The methodological quality of the studies reported varied significantly
(see Table 1 for individual study quality ratings). There was evidence
of selection bias, with only twenty-two studies (27%) reporting that
the allocation sequence had been adequately generated. This means
that 73% of studies either did not provide sufficient detail to evaluate
how groups were randomised (54 studies), or did not use a
randomisation procedure that ensured comparability between groups
(e.g., did not use a random number table; five studies). Similarly, 29
studies (36%) indicated adequate concealment of allocation, suggesting
that amajority of studies did not report enough information to ascertain
whether intervention allocations could have been foreseen prior to, or
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during enrolment. Risk of attrition biaswas lower, with thirty two stud-
ies indicating low risk of bias for addressing incomplete outcome data
(40%), which indicates that the proportion of missing data was compa-
rable across the study conditions. Bias from selective reporting was dif-
ficult to judge, with five studies clearly indicated low risk of bias (6%).
Most studies (85%) did not report enough information in order to rule
selective reporting out, which is largely contingent on publication of a
study protocol to ensure authors report on outcomes they have previ-
ously indicated theywill. Approximately a third of studies (36%) had ad-
equate protection against contamination by randomising at the school
level. This means that there was potential for contamination between
conditions in 64% of studies, where participants in the control condition
may have had access to material covered in the prevention condition,
though contact with participants. Overall, only one study was classified
as having a low risk of bias for all five indices.

5.3. Synthesis of results

5.3.1. Primary analysis
Initial meta-analyses were conducted to compare the intervention

and control groups on the primary outcomes at post-intervention and
follow-up (see Figs. 2 and 3 for forest plots of depression and anxiety
symptoms at post-intervention, respectively). The overall effect size at
post-intervention for depression was small (n5 = 74, g = 0.23, 95%CI:
0.19–0.28), with moderate heterogeneity (I2 = 57, CI: 0–0.97). The ef-
fect for depression was small at short-term (n = 41, g = 0.20, 95%CI:
0.14–0.26); medium-term (n = 34, g = 0.12, 95%CI: 0.07–0.17); and
long-term (n = 14, g = 0.11, 95%CI: 0.04–0.18) follow-up. For anxiety,
the overall effect size at post-intervention was small (n=49, g=0.20,
95%CI: 0.14–0.25), with moderate heterogeneity (I2 = 55, CI: 0.38–
0.67). The effect size for anxiety was comparable at the first two fol-
low-up periods, with conventionally small effects at short- (n = 11,
g = 0.23, 95%CI: 0.09–0.37) and medium-term (n = 20, g = 0.23, 95%
CI: 0.13–0.33) follow-up. At long-term follow-up, the effect size for anx-
iety was also small (n = 5, g = 0.13, 95%CI: 0.04–0.22).

5.4. Subgroup analyses

5.4.1. Program type
A subgroupmeta-analysis (see Table 2 for results) was conducted to

investigate if post-intervention effect sizes differed according to preven-
tion type (i.e., universal vs. targeted). For depression, there was a statis-
tically significant difference (Q = 6.05, df = 1, p = 0.01) in the effect
size obtained for universal (n = 39, g = 0.19, 95%CI: 0.14–0.24) com-
pared to targeted (n= 35 g = 0.32, 95%CI: 0.23–0.41) prevention pro-
grams. For anxiety, there was no statistically significant difference
between the effect size as a function of prevention type (Q = 0.12,
df = 1, p = 0.73; universal: n = 32, g = 0.19, 95%CI: 0.13–0.26;
targeted: n=17, g=0.22, 95%CI: 0.09–0.34). No significant differences
were evident at the short, medium or long-term follow up time points
between universal and targeted programs.6

5.4.2. Program personnel
A second sub-groupmeta-analysis (see Table 2 for results) was con-

ducted to explore if the personnel involved in delivering the program

(classroom teachers/school health staff vs. external providers) influ-
enced the size of the effects obtained. For depression, therewas a signif-
icant effect, Q = 7.41, df = 1, p = 0.006 with externally-delivered
programs having a larger effect (n = 51, g = 0.30, 95%CI: 0.22–0.37),
than programs delivered or supported by school staff (n = 23, g =
0.17, 95%CI: 0.11–0.22). This difference remained significant at the
short-term follow-up period, Q= 11.56, df= 1, p= 0.001, with exter-
nally-delivered programs showing stronger effects (n = 26, g = 0.29,
95%CI: 0.20–0.38), compared to those delivered by school staff (n =
15, g = 0.11, 95%CI: 0.05–0.16). At medium- and long-term follow-up
this difference was no longer significant (medium term: Q = 0.16,
df = 1, p = 0.69, external: n = 24, g = 0.11, 95%CI: 0.06–0.16; school
staff: n = 10, g = 0.14, 95%CI: 0.02–0.25; long-term: Q = 0.17, df= 1,
p = 0.68, external: n = 9, g = 0.15, 95%CI: 0.04–0.26; school staff:
n = 5, g = 0.12, 95%CI: 0.00–0.23). For anxiety symptoms, there was
no difference between these subgroups, at post-intervention, Q =
0.37, df= 1, p= 0.55, with similar effect sizes found for externally-de-
livered programs (n=30, g=0.21, 95%CI: 0.14–0.29), and school staff
delivered/supported programs (n=19, g=0.18, 95%CI: 0.10–0.26). No
differences were detected at any of the follow-up periods.7

5.4.3. Control condition
Further subgroup meta-analyses were conducted to compare if the

magnitude of effect sizes differed as a function of the control condition
the program was compared to. For depression programs, there was no
overall statistically significant difference as a function of control group
type (Q = 1.96, df = 2, p = 0.38). The effects for all three control
group types were in the small to medium range (NI: n = 47, g = 0.22,
95%CI: 0.16–0.27; WL: n = 8, g = 0.36, 95%CI: 0.16–0.56; AC: n = 19,
g = 0.24, 95%CI: 0.13–0.35). No significant differences were apparent
at any of the three follow-up time points (all ps N 0.05). For anxiety pro-
grams, there was a trend-level difference in effect size as a function of
control group, Q = 0.5.78, df = 2, p = 0.06, with the WL control com-
parisons yielding larger effect sizes, n = 16, g = 0.29, 95%CI: 0.16–
0.43, relative to NI, n = 23, g = 0.19, 95%CI: 0.11–0.26, and AC, n =
10, g = 0.10, 95% CI: 0.01–0.19 comparison types. However, it should
be noted that there was a high level of heterogeneity for theWL control
group (I2 = 73). At the short-term follow-up, this trend level difference
was no longer evident,Q=4.17, df=2, p=0.13, (WL: n=4, g=0.34,
95%CI: 0.20–0.49; NI: n = 6, g = 0.19, 95%CI: −0.02–0.40; AC: n = 1,
g=0.05, 95%CI:−0.22–0.31). Therewere nodifferences in themedium
term follow-up, Q = 4.26, df= 2, p = 0.12. Only studies including no-
intervention control groups (n = 5) conducted long-term follow-ups
and so no further analyses could be performed.

5.4.4. Program delivery age
Subgroup analyses were conducted to determine if the age at which

programs were delivered had an impact on the size of intervention ef-
fects (see Table 2). For depression, no significant between-group differ-
enceswere found,Q=3.07, df=2, p=0.22, (children: n=5, g=0.50,
95%CI: 0.19–0.80, early adolescents: n=32, g=0.23, 95%CI: 0.16–0.30,
older adolescents: n=37, g=0.22, 95%CI: 0.15–0.28). For anxiety out-
comes, therewas no overall effect for age of programdelivery,Q=3.31,
df=2, p=0.19, (children: n=15, g=0.23, 95%CI: 0.09–0.38, early ad-
olescents: n = 22, g = 0.21, 95%CI: 0.15–0.28, older adolescents: n =
12, g = 0.12, 95%CI: 0.02–0.21). No differences emerged over the fol-
low-up periods for depression or anxiety outcomes (all ps N 0.05).

5 n represents number of comparisons included in each analysis.
6 Short-term follow-up (depression: Q = 0.82, df = 1, p = 0.37; universal: n = 17,

g = 0.18, CI: 0.10–0.26; targeted: n = 24, g = 0.23, CI: 0.14–0.31; anxiety: Q = 1.50,
df = 1, p = 0.22; universal: n = 5, g = 0.17, CI: −0.01–0.32; targeted: n = 6, g = 0.36,
CI: 0.11–0.61), medium-term (depression: Q = 0.94.05, df = 1, p = 0.33; universal:
n = 18, g = 0.09, CI: 0.04–0.15; targeted: n = 16, g = 0.13, CI: 0.04–0.23; anxiety:
Q = 1.62, df = 1, p = 0.20; universal: n = 14, g = 0.26, CI: 0.13–0.40; targeted: n = 6,
g= 0.14, CI: 0.00–0.27), or long-term (depression: Q= 1.01, df=1, p=0.32; universal:
n=5, g=0.09, CI:−0.02–20; targeted: n=9, g=0.16, CI: 0.07–0.27; anxiety:Q=0.08,
df= 1, p= 0.78; universal: n= 3, g= 0.12, CI:−0.00–01; targeted: n= 2, g= 0.15, CI:
−0.06–0.36).

7 Anxiety outcomes at short-term (Q = 2.93, df = 1, p = 0.09, externally delivered:
n = 8, g = 0.33, 95%CI: 0.13–0.52; school staff delivered: n = 3, g = 0.11, 95%CI:
−0.06–0.27), medium term (Q = 0.11, df = 1, p = 0.75, externally delivered: n = 12,
g = 0.25, 95%CI: 0.12–0.38; school staff delivered: n = 8, g = 0.21, 95% CI: 0.04–0.38),
long-term (Q = 0.09, df = 1, p = 0.76, externally delivered: n = 3, g = 0.15, 95% CI:
−0.01–0.31; school staff delivered: n = 2, g = 0.12, 95% CI: 0.01–0.23).
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5.4.5. Program content
The comparison of outcomes as a function of program content indi-

cated that there was no statistically significant difference for CBT vs.
other programs for depression, Q = 1.98, df = 1, p = 0.16, (CBT: n =
66, g = 0.22, 95%CI: 0.18–0.27, other: n = 8, g = 0.38, 95%CI: 0.17–
0.59), or anxiety, Q = 0.60, df = 1, p = 0.44, (CBT: n = 46, g = 0.19,
95% CI: 0.13–0.25, other: n = 3, g = 0.36, 95%CI: −0.06–0.78). There
were no differences at any of the follow-up intervals (all ps N 0.05).

5.5. Meta-regression

We conducted a multivariate meta-regression with effect size at
post-intervention as the dependant variable, and study characteristics
used in the subgroup analysis entered into the regression model as pre-
dictors of outcome. To avoid collinearity among the predictors in the
model, we first examined correlations between the variables. All corre-
lations were less than r = 0.23, suggesting that none of the variables
were highly confounded and were therefore retained in the model.
Within each category (prevention type, personnel delivering program,
control group comparison, age of delivery, program content), we first
defined a reference group. Reference group information and results
are presented in Table 3. For depression, only one variable emerged as
significant, with targeted studies having larger effect sizes than univer-
sal programs. At the trend level (p b 0.10), programs delivered by facil-
itators external to the school had larger effect sizes, and programs
delivered to older adolescents has smaller effect sizes than those deliv-
ered to children (although it is noted that there were only five depres-
sion studies delivered to children). There were no significant
predictors of effect size for anxiety prevention studies.

5.6. Publication bias

Therewas someevidence of publicationbias for the depression stud-
ies, as demonstrated by inspection of the funnel plot (Appendix B). After
adjusting for publication bias using Duval and Tweedie's trim and fill
procedure, the estimate of the mean effect size at post-intervention re-
duced from g = 0.23 to g = 0.15 (23 studies removed). There was no
evidence of publication bias for anxiety studies.

6. Discussion

The aim of this studywas to provide a review and evaluation of stud-
ies investigating school-based programs designed to prevent depres-
sion and/or anxiety in children and adolescents. Across the eighty-one
included RCTs involving 31,794 participants, our findings show that
school-based prevention programs have a small beneficial effect on de-
pressive and anxiety symptoms when compared to a control condition.

For the studies focused on depression, the effect sizes at post-inter-
vention and short-term follow-up indicated a small effect (g = 0.23
and g = 0.20 respectively). There was evidence of a very small effect
of the depression-prevention programs at the medium-term follow-
up (6–12 months; g = 0.12), and long term follow-up (N12-months,
g=0.11). It is encouraging that 14 studies included follow-up intervals
of N12-months, which is important in prevention where there end-goal
is to detect prevention effects which necessarily become evident over
time. That said, the effect sizes for study follow-up assessment points
were modest. Several studies included follow-ups for longer-term pe-
riods and suggest that gains can be maintained at 24 month follow-up
period (e.g., Stice, Rohde, Gau, and Wade, 2010), but tend to dissipate

Fig. 2. Forest plot effect sizes for comparisons between prevention programs and control conditions on depressive symptoms at post-intervention.
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at longer intervals (e.g., Hunt, Andrews, Crino, Erskine, and Sakashita,
2009; Johnstone, Rooney, Hassan, and Kane, 2014).

The pattern of findings for the anxiety prevention programs was sim-
ilar to that of depression programs, with a small effect at post-interven-
tion (g = 0.20), which was maintained at the short-term and medium-
term follow-ups (g= 0.23 for both). By the long-term follow-up, the ef-
fect of the anxiety programs was marginal (g = 0.13). Long term fol-
low-ups for anxiety programs were less common, with only five studies
including long-term follow-up intervals, again with little evidence of
gains being maintained beyond the 24-month follow-up period (e.g.,
Johnstone et al., 2014). Taken together, these data suggests that the effect
of anxiety prevention programs is maintained at 6–12 months after the
program is delivered and highlights the need for long-term follow-up as-
sessments to establishwhether gains remain at and beyond this point. In-
deed,more research is needed to accurately assess if preventionprograms
in general have the potential for prolonged effects. It is possible that the
deterioration in effects is due to natural decay over time, or could reflect
reduced power with smaller samples being retained over protracted pe-
riods. It will be important for future studies to identify the parameters
under which prevention effects are most likely to be maintained. For ex-
ample, it is possible that prevention effects might be augmented by the
delivery of booster sessions. Alternatively, low intensity prevention strat-
egies such as automated, computerised modules could be incorporated
into standard classroom activities as intermittent reminders following a
more intensive program, if this is likely to maintain preventive effects.

A common criticism of prevention programs is that they are associ-
ated with small effect sizes. While this is true, it is important to keep
inmind that in prevention (as compared to treatment), even small effect
sizes are likely to be associated with meaningful improvements partic-
ularly at a population level. A small effect size difference in this context
is likely to have implications for preventing the onset of these disorders
in youth. Analyses that have been conducted on diagnostic outcomes
following prevention programs consistently support this assertion,

with a recent review showing that preventive programs are associated
with a 53% decrease in risk of internalising disorder onset in the 6–9
months following programdelivery (Stockings et al., 2016). These stud-
ies are difficult to do because many school-based trials often do not in-
clude diagnostic outcomes, so symptom levels provide a meaningful
proxy for disorder. Emerging online diagnostic screening tools may en-
able researchers to more often collect diagnostic information in the
school environment (Gibbons et al., 2012).

The effect sizes reported in the current review are comparable to
those reported in previous reviews of depression (Calear and
Christensen, 2010; Merry et al., 2011), and anxiety prevention (Fisak
et al., 2011; Stockings et al., 2016). Slight variability in effect size esti-
mates is likely to be due to a number of factors, including the absence
of pooled effect sizes in previous reviews (e.g., Calear and Christensen,
2010), and the more conservative method in which effect sizes were
calculated in the present review (Hedges g rather than Cohen's d in
order to adjust for small sample sizes).

The quality assessments undertaken in the current review indicated
that 80 of the 81 RCTs included some degree of bias. This suggests that
there is substantial room for improvement in the rigour and quality of
the research conducted in thisfield, and in the reporting of studymethod-
ologies and outcomes.Ways inwhich the quality of school-based preven-
tion trials may be improved include using random sequence generation
methods and adequate allocation concealment. It is possible that these
methods actuallywere followed in many of the trials included, but a ma-
jority of authors failed to provide sufficient detail around these possible
selectionbiases.Moreover, the increasingly common requirement to pub-
lish study protocols will mitigate the risk of selective reporting moving
forward, and authors are encouraged to be transparent in their report of
outcome data and attrition. Finally, randomisation at the school-level for
school-based trials protects against contamination. The potential for con-
tamination in 64% of the included trials would be expected to actually re-
duce outcomes because participants in control conditions may have

Fig. 3. Forest plot of effect sizes for comparisons between prevention programs and control conditions on anxiety symptoms at post-intervention.
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accessed material covered in the prevention condition. This means that
current effect size estimates may be conservative. Cluster randomisation
at the school level in prevention research will protect against this risk.
These changes, as well as many journals now requiring submissions fol-
low the CONSORT statement (Schulz, Altman, and Moher, 2010) will
help to improve the overall quality of RCTs in the area.

Moderate levels of heterogeneity were also found across the studies
included in this review andmeta-analysis. This findingwas not surpris-
ing, given that prevention trials can vary enormously in terms of their
sample, the type of program evaluated and how it is delivered. The re-
sults from sub-group analyses reveal some possible reasons for this het-
erogeneity, as discussed below.

6.1. Sub-group and meta-regression analyses outcomes

The analysis comparing universal and targeted prevention programs
found that for depression-prevention programs, targeted prevention
yielded a significantly greater effect size relative to universal programs
at post-test, evenwhen other factors (e.g., facilitator type, age) were con-
trolled for. This was not the case for anxiety, and was not maintained at
any of the follow-up periods for either depression or anxiety. The existing
literature on this question has produced mixed results, with some previ-
ous meta-analyses reporting results consistent with those reported here
(e.g., Merry et al., 2011), although null and opposite effects have been re-
ported (e.g., Fisak et al., 2011; Stockings et al., 2016). However, a key dif-
ference between the current a previous reviews is that previous reviews
did not distinguish between school-based and community settings. The
data from the current review suggests for depression programs delivered
in the school environment, targeted intervention may be more effica-
cious. However, several other factors need to be taken into account in
the targeted vs. universal debate. First, research evaluations of universal
prevention programs require much larger sample sizes to detect effects

Table 2
Subgroup analyses at post-intervention.

Subgroup analyses Measure N g 95% CI I2

Prevention type Universal Depression 39 .19 .14-.24 46
Targeted 35 .32 .23-.41 64

Universal Anxiety 32 .19 .13-.26 54
Targeted 17 .22 .09-.34 59

Personnel delivering program External Depression 51 .30 .22-.37 57
School-staff 23 .17 .11 -.22 51

External Anxiety 30 .21 .14-.29 41
School-staff 19 .18 .10-.26 67

Control group comparison No intervention Depression 47 .22 .16-.27 57
Waitlist 8 .36 .16-.56 75
Active 19 .24 .13-.35 46

No intervention Anxiety 23 .19 11-.26 53
Waitlist 16 .29 .16-.43 73
Active 10 .10 .01-.19 0

Age Child Depression 5 .50 .19-.80 69
Early adolescent 32 .23 .16-.30 46
Older adolescent 37 .22 .15-.28 62

Child Anxiety 15 .23 .09-.38 73
Early adolescent 22 .21 .15-.28 32
Older adolescent 12 .12 .23-.21 41

Program content CBT Depression 66 .22 .18-.27 55
Other 8 .38 .17-.59 67

CBT Anxiety 46 .19 .13-.25 55
Other 3 .36 -.06-.78 62

Note: N = number of comparison conditions; I2 = heterogeneity; ‘external’ includes mental health professional, researchers, graduates; ‘school-staff’ includes teachers, counsellors,
nurses; and teacher-supported computerised programs.

Table 3
Standardised regression coefficients of study characteristics in relation to the effect size of
outcomes at post-test for both depression and anxiety.

Variable Outcome B SE p value

Prevention type Depression Ref
Universal −0.12 0.05 0.03**
Targeted
Universal Anxiety Ref
Targeted −0.03 0.08 0.71

Personnel delivering program
External Depression Ref
School-staff −0.09 0.05 0.08*
External Anxiety Ref
School staff −0.03 0.08 0.66

Control group
No intervention Depression Ref
Waitlist 0.10 0.08 0.24
Active −0.04 0.07 0.58
No intervention Anxiety Ref
Waitlist 0.05 0.07 0.46
Active −0.01 0.08 0.90

Age
Child Depression Ref
Early adolescent −0.17 0.11 .13
Older adolescent −0.22 0.11 0.05*
Child Anxiety Ref
Early adolescent −0.01 0.08 0.91
Older adolescent −0.09 0.09 0.29

Program content
CBT Depression Ref
Other 0.15 0.09 .12
CBT Anxiety Ref
Other 0.21 0.02 .18

Note: Ref = reference group.
⁎ Trend level at α b 0.10.
⁎⁎ Significant at α b 0.05.
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than targeted programs, which are often impractical or prohibitively ex-
pensive to conduct (Muñoz et al., 2010). Therefore, smaller effect sizes re-
ported in the literature may be due to limits in statistical power to detect
effects, not because they do not work. Additionally, universal prevention
in the school context confers several advantages over targeted prevention
that include: (i) removal of the need for screening; (ii) minimisation of
stigma because no student is singled out, and; (iii) capturing youth who
may not be at risk yet, but will go on to develop symptoms in the future.
It is notable that school administrators often prefer universal programs
due to ease of scheduling programs (Horowitz, Garber, Ciesla, Young,
and Mufson, 2007). Both universal and targeted prevention programs
yielded small effect sizes in the current review, and it is likely that there
is value in pursuing both kinds of prevention. Indeed, no differences for
anxiety outcomes as a function of prevention type were evident. A sug-
gestion for how future studies may be improved is to take a stepped
care approachwhere a universal program is delivered in the first instance,
and followed upwith a targeted program for at risk or symptomatic indi-
viduals who do not respond to the universal program.

Analyses comparing facilitator type as a predictor of effect size re-
vealed that depression programs were more efficacious when delivered
by individuals external to the school environment (e.g., researchers,men-
tal health professionals, graduate students), relative to school-staff at
post-intervention and short-term follow-up. This finding is in accordance
with a previous review reporting a series of larger effect sizes for pro-
grams delivered by individuals external to the school environment
(Calear and Christensen, 2010) and another suggesting that there is not
yet enough evidence to show that programs delivered by internal pro-
viders are effective (Brunwasser and Garber, 2015). It is noteworthy to
consider that targeted programs were more likely to be delivered by ex-
ternal facilitators than universal programswere (74% externally delivered
for targeted vs. 64% externally delivered for universal), although the
meta-regression confirmed this differencewasnot statistically significant.
The differential effect sizes as a consequence of personnel delivering the
intervention was not replicated for anxiety programs, with no difference
in effect size between programs delivered by school vs. external staff at
post-intervention, or any of the follow-up time points. We speculate
that this could be due to the fact that anxiety programs tended to be de-
livered to younger participants, whom may feel more comfortable with
familiar school staff than unfamiliar external providers.

Provider type is a particularly important factor to consider because
programs delivered by school staff provide information about whether
the program is likely to be effective under conditions that are suitable
for large-scale implementation. One avenue likely to reduce the re-
sources required to deliver prevention programs in schools are
computerised therapies (Richardson, Stallard, and Velleman, 2010),
which show promise by reducing the training required for the delivery
of both school and mental health staff. Although it was not possible to
do a formal analysis on the two computer-delivered programs, symp-
tom differences between the experimental group and controls were de-
tected at post-intervention in both studies (d=0.15 for anxiety, Calear
et al., 2009; d = 0.14 for depression, d = 0.18 for anxiety, Wong et al.,
2014). An additional benefit of computer-delivered programs is that
they protect the fidelity of the content being delivered. Therefore, out-
comes might actually be augmented by having teachers support their
delivery, as was the case in one studywhereby teachers led a classroom
discussion following each treatment module to reinforce the ideas pre-
sented by the program (Wong et al., 2014).

A major limitation of the school-based prevention field has been the
lack of active control groups (e.g., Merry et al., 2011). The results of the
current review suggest that studies are increasingly including active at-
tention control groups, which typically involve a structured program
(not including active elements of the prevention program). This is a
much stronger comparison thanNI andWL groups, which tend to involve
regular classes as usual. The present review found that 25% of studies
evaluating prevention programs included an attention control condition.
This compares more favourably to previous reviews of anxiety and

depression programs that reported attention control conditions in be-
tween 9% and 15% of trials (Calear and Christensen, 2010; Neil and
Christensen, 2009). However, the sub-group analyses suggested that the
control group used did not influence the size of the effect. This finding
may suggest one of two things: firstly, that non-specific program factors,
such as being part of a group or receiving a program outside of regular
school classes does not impact program outcomes, or secondly, that
there are yet to be a sufficient number of trialswith attention control con-
ditions to accurately detect a difference. Further research involving atten-
tion control conditions will help to ascertain if the control group utilised
in a trial can inflate intervention effects.

Sub-group analyses suggested that the age at which a prevention
program was delivered influenced the size of the intervention effects
obtained, with the exception of a trend towards depression programs
delivered to children being more effective than those delivered to
older adolescents. Previous research has suggested the need to deliver
prevention programs prior to the onset of a clinical disorder (Cuijpers
et al., 2008). Drawing from epidemiological research, it would therefore
be expected that depression programswould be best delivered in child-
hood or early adolescence, as themean age of onset for depression is be-
tween 11 and 14 years (Merikangas et al., 2009), while for anxiety
disorders, delivery during childhood would be best given the early age
of onset of many anxiety disorders (Kessler et al., 2005; Merikangas et
al., 2010). The results of the current review may lend some support
for this suggestion, although there were only five studies delivering de-
pression prevention programs to children aged younger than ten years
old. It is important to note that studies were included even if they did
not screen for the presence of current or past diagnoses, and so the ef-
fects may have been obscured by individuals essentially receiving treat-
ment or relapse prevention rather than prevention.

6.2. Other factors

Almost half of the included studies did notmeasure programfidelity,
and among those that did, the use of program leader self-report check-
lists was pervasive. Less than one third of studies recorded sessions for
independent fidelity ratings. Measuring and protecting program fidelity
must be a priority for future studies. A promising solution to this prob-
lem is the advent of internet-based psychological interventions, which
by their very nature protect programfidelity. An additional benefit asso-
ciated with internet-based programs is that they can automatically col-
lect adherence information. Mapping a dose-response outcome as a
function of program adherence will provide important data regarding
the parameters needed to achieve preventive effects.

The current reviewalso established that parents vary substantially in
rates of participation in school-based prevention programs, with some
studies reporting very poor parental attendance levels (e.g., Lock and
Barrett, 2003). The impact of involving parents on outcome is not yet
clear, although there is some preliminary evidence that their involve-
ment may support the longer term maintenance of intervention effects
(Manassis et al., 2014). Therefore, future studies will need to quantify
the impact of parental involvement, and explore strategies designed to
incentivise and improve parental uptake rates.

6.3. Future research directions

Overall, the findings from the current meta-analysis suggest that
there is merit in continuing to develop, deliver and evaluate school-
based prevention programs for depression and anxiety. This review
establishes that even when an ecologically valid approach is taken,
and stringent entry criteria that exclude those who may already be
experiencing significant symptoms is not imposed, meaningful effects
are still detected. A related challenge for the future is improving reach,
coverage, and the availability of prevention programs. Advances in tech-
nology provide one avenue by which to address reach and availability,
although how this might be delivered at a population level has not yet
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been established. Finally, enhancing youth engagement in these pro-
grams is necessary if program adherence is to be improved. Engaging
asymptomatic young people is challenging because the material may
be viewed as irrelevant. Consulting with young people and gaining in-
sight into their perspective on the issue may help to elucidate the bar-
riers to engagement.

A priority for the field moving forward is a closer consideration of
ways to accelerate efficacy findings into the effectiveness domain. A re-
cent review of depression prevention concluded that there is strong ev-
idence for program efficacy, but evidence for effectiveness under real-
world conditions is still accumulating (Brunwasser and Garber, 2015).
To ensure efficacious programs get translated into programs ready for
wide-scale rollout, efforts now need to be directed towards pragmatic
trial designs that enable testing the infrastructure and personnel that
will ultimately require for sustainable, long-term programs to be
adopted by schools.

7. Limitations

The results of this meta-analysis need to be interpreted in the con-
text of several limitations. First, themeta-analysiswas based exclusively
on self-report symptom measures and not clinician-rated measures.
Self-report symptoms measures were used in the current review as
the majority of the studies that met the inclusion criteria did not report
clinician-rated diagnostic outcomes and, from a practical perspective, it
is unlikely thatwhen delivered under real-world settings, programswill
include clinician assessments because they are expensive and time con-
suming to administer. Self-reportmeasures are acceptable in thefield to
measure intervention effects, with many researchers arguing that they
are as important as clinical diagnoses, as they are associated with com-
parable degrees of impairment (Gillham, Shatté, and Reivich, 2001;
Horowitz et al., 2007).

A second limitation is that studies were included in the review even
if they did not exclude participantswith significant symptoms, of which
N80% of included studies did not. The rationale for this was to emulate
procedures that are likely to be employed under real world conditions,

as is typically characteristic of universal prevention programs. While
thismay have impacted effect size estimates as a consequence of includ-
ing symptomatic individuals, it did allow an overall indication as to the
effects of programs as they would be delivered in the real world.

Finally, there was evidence of publication bias in the depression
studies and so the effect size estimates may have been inflated. The in-
creasing trend towards publication of study protocols should help to
protect against selective publication of studies reporting significant
group differences.

8. Conclusion

Overall, the findings from the current meta-analysis suggest that
there is merit in continuing to evaluate and deliver school-based pre-
vention programs for depression and anxiety. While prevention type
and personnel delivering the intervention account for aspects of the
heterogeneity observed, more research is needed to identify how pro-
gram completion and fidelity impacts outcome, at what age program
delivery is optimal, and whether there is a need to involve parents.
The overall quality of included RCTs was low, and heterogeneity was
moderate. Large-scale effectiveness trials that evaluate implementation
efforts that are embedded within the school system are now needed in
order to identify the most successful ways to roll-out prevention pro-
grams on scale.

Appendix A. Search string example

Search String from PubMed:
((depress*[All Fields]) OR mood [All Fields] OR affect [All Fields/

MeSH Terms]) OR anxiety [All Fields] OR anxious [All Fields] AND
((school* [All Fields]) OR school-based [All Fields]) OR adolescen* ([All
Fields/MeSH Terms]) OR child* (([All Fields]) OR youth ([All Fields]))
AND ((prevent* [All Fields]) OR early intervent* ([All Fields])) AND con-
trol [All Fields] OR control groups [MeSH Terms] OR control groups [All
Fields] AND (Clinical Trial[ptyp] AND English[lang]).

Appendix B. Funnel plot of depression effect size data at post-intervention
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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.

Keywords

Anxiety; Depression; Stress; Health policy; Meta-analysis

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 
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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 trials 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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Methods

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 (n = 7), academic program or vocational training (n = 5), related 

to counselor training or education (n = 4), examined student conduct, violence, or 

externalizing behaviors (n = 4), examined attention or focus (n = 3), examined cultural, 

social, or environmental aspects of mental health (n = 2), outcome variables did not align 

with the goals of the study (n = 2), discussed or evaluated a program conducted with an adult 

or elementary school population (n = 1), review article (n = 1), examined health education (n 

= 1), and examined trauma or harassment (n = 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 (n = 23), outcome variables did not align with the goals of the study (n = 10), 

secondary analysis of published data already included in the present study (n = 7), program 

Feiss et al. Page 4

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

A
u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t



was not entirely school-based (n = 3), case studies (n = 1), dissertation (n = 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 I2 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 

t-test. 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

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; Schünemann 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.

Results

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

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.

Stress

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 (I2 = 96.51%) 

and control effects (I2 = 84.54%). Overall, stress reduction interventions did not reduce 

stress symptoms compared to control groups (t(10) = −0.36, p = 0.73, dexp = −0.05, 

95%CIexp: −0.58, 0.48, dctri = 0.05, 95% CIctrl: −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 (F(1, 9) = 13.7, p < 0.01). The regression revealed a main 

effect of type (F(1, 9) = 26.8, p < 0.001) and the main effect of dose contributed to the 

model, but did not reach significance (F(1, 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 (F(1, 10) = 16.3, p < 0.01).

Anxiety

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 (I2 = 

89.26%) and moderate to high heterogeneity among control effects (I2 = 63.24%). Anxiety 

reduction interventions significantly reduced anxiety symptoms compared to control groups 

(t(54) = −3.72, p < 0.001, dexp = −0.70, 95%CIexp: −0.94, −0.46, dctrl = −0.14, 95%CIctrl: 

−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 (t(20) = −0.72, p = 0.48, dexp = −1.0, 95%CIexp: −1.29, 

−0.71, dctrl = −0.77, 95%CIctrl: −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 (F(1, 51) 

= 5.71, p < 0.001). The regression revealed main effects of treatment (F(1, 51) = 12.43, p < 

0.001) and a dose by type interaction (F(1, 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 (F(1, 18) = 1.17, p = 0.26). However, for universal interventions higher dose 

was associated with greater reduction of anxiety (F(1, 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 (I2 = 96.91%) and control effects (I2 = 95.07%). Depression interventions 

significantly reduced depressive symptoms compared to control groups (t(116) = −3.120, p < 

0.01, dexp = −0.62, 95%CIexp: −0.81, −0.43, dctrl = −0.22, 95%CIctrl: −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 (t(78) = −0.009, p = 0.99, dexp = −0.56, 95%CIexp: 

−0.81, −0.31, dctrl = −0.56, 95%CIctrl: −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 

(F(1, 81) = 4.67, p < 0.001). The regression revealed main effects of treatment (F(1, 81) = 

15.34, p < 0.001), dose (F(1, 81) = 7.09, p < 0.01), and type (F(1, 81) = 9.95, p < 0.01). 

Additionally there were significant age by race (F(1, 81) = 4.66, p = 0.03), age by dose (F(1, 

81) = 10.1, p < 0.01), age by race by type (F(1, 81) = 9.20, p < 0.01), age by dose by type 

(F(1, 81) = 5.58, p = 0.02), race by dose by type (F(1, 81) = 10.09, p < 0.01), and age by 

race by dose by type (F(1, 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 (F(1, 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 (F(1, 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 (F(1, 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 (F(1, 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 RCTs, 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 I2 = 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 (Mtargeted = 626, 

SDtargeted = 249.77; Muniversal = 435.83, SDuniversal = 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 (I2 = 96.91%) and control group effects (I2 = 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. 1. 
The PRISMA flowchart of the article selection process
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Fig. 2. 
Risk of bias summary graph
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Fig. 3. 
Risk of bias summary chart including judgements regarding risk of bias for all five domains 

of the RoB2 and the overall risk for each included study
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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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Fig. 5. 
Forrest plot of effect sizes for comparisons between intervention and control groups on 

changes in anxiety symptoms immediately post-intervention

Feiss et al. Page 25

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

A
u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t



Fig. 6. 
Forrest plot of effect sizes for comparisons between intervention and control groups on 

changes in depressive symptoms using the BDI, BDI-II, BYI-II, CDI, CDI-S, MFQ, or 

SMFQ immediately post-intervention

Feiss et al. Page 26

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

A
u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t



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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Table 1

Study details of school-based prevention programs for stress, anxiety, and depression

Study N Outcome: 
measures

Design %Female Age %White Dose 
(min)

Program 
content

Program name Control Control 
details

Program 
type

Program 
head

Program head 
details

Barnes et al. 
(2012)

159 Anx: 
BASC-Anx

RCT 49 HS 13.2 600 Traditional WLS AC Health 
education

Universal NC Teacher

Benas et al. 
(2016)

186 Dep: YSR BR 66.7 HS 36.8 860 Traditional IPT-AST AC Group 
counseling

Targeted CL&NC Clinical 
psychologists 
and clinical 
psychology 
doctoral 
students

Bluth et al. 
(2016)

30 Stress: 
PSS; Anx: 
6-item 
STAI; Dep: 
SMFQ

RCT 39 HS 18 550 Alternative L2B AC Substance 
abuse course

Targeted NC First author, 
mindfulness 
instructor

Britton et al. 
(2014)

101 Dep: YSR RCT 45.5 MS Not 
reported; 
primarily 
white 
school

360 Alternative Asian history with 
mindfulness

AC African 
history class

Universal NC Teacher

Cardemil et 
al. (2002)

49 Dep: CDI RCT 58 MS 0 1080 Traditional PRP-CBT based IN Usual care Targeted CL Masters 
students 
(clinical 
psychology, 
counseling, 
educational 
psychology)

Chaplin et al. 
(2006)

208 Dep: CDI RCT 44; 100 MS 88 1080 Traditional PRP-all female, 
PRP-coed

IN Usual care Universal NC Teachers, 
guidance 
counselors, 
research 
assistants

Clarke et al. 
(1993) 
(Study 1)

622 Dep: CES-
D

CRCT 42.2 HS 90 150 Traditional Psychoeducation AC Health class Universal NC Health teacher 
w/training

Clarke et al. 
(1993) 
(Study 2)

380 Dep: CES-
D

CRCT 40.4 HS 90 150 Traditional Psychoeducation + 
behavioral 
intervention

AC Health class Universal NC Health teacher 
w/training

Clarke et al. 
(1995)

150 Dep: CES-
D

RCT 70 HS 90 675 Traditional Coping with stress 
course

IN Usual care Targeted CL&NC School 
psychologists 
and counselors

Frank et al. 
(2014)

49 Anx: BSI; 
Dep: BSI

OGPP 55.1 HS 2.1 1440 Alternative TLS No 
Control

N/A Targeted NC Certified yoga 
teachers with 
certification in 

J Y
o
u
th

 A
d
o
lesc. A

u
th

o
r m

an
u
scrip

t; av
ailab

le in
 P

M
C

 2
0
2
0
 O

cto
b
er 1

2
.



Author ManuscriptAuthor ManuscriptAuthor ManuscriptAuthor Manuscript

F
eiss et al.

P
ag

e 2
9

Study N Outcome: 
measures

Design %Female Age %White Dose 
(min)

Program 
content

Program name Control Control 
details

Program 
type

Program 
head

Program head 
details

TLS 
administration

Fung et al. 
(2016)

19 Dep: YSR RCT 55.56 MS 0 720 Alternative L2B IN Waitlist Targeted CL&NC Clinical 
psychology 
graduate 
students with 
training on 
program

Gillham et 
al. (2006)

271 Dep: CDI RCT 53.1 MS 73 1080 Traditional PRP-CBT based IN Usual care Targeted CL Child 
psychologist or 
child social 
worker

Gillham et 
al. (2007)

697 Dep: CDI RCT 47 MS 67 1080 Traditional PEP, PRP-CBT 
based

IN Usual care Universal NC Teachers, 
counselors, 
graduate 
students

Gillham et 
al. (2012)

266 Anx: 
RMCAS; 
Dep: CDI, 
RADS-2

RCT 48 MS 77 900 Traditional PRP-CBT based IN Usual care Targeted NC School 
teachers/
counselors, 
trained by staff

Ginsburg and 
Drake (2002)

12 Anx: 
ADIS-CIR, 
SCARED

Quasi 83 HS 0 500 Traditional CBT AC Attention 
support 
control

Targeted CL Psychology 
graduate 
students 
trained in CBT

Hains (1992) 6 Anx: STAI-
State, 
STAI-Trait; 
Dep: 
RADS

OGPP 0 HS 83.3 600 Traditional SIT No 
control

N/A Universal CL Author and 
clinical 
psychology 
doctoral 
student

Hains (1994) 21 Anx: STAI-
State, 
STAI-Trait; 
Dep: 
RADS

RCT 74 HS 84.2 260 Traditional SIT IN Waitlist Universal CL Author and 
clinical 
psychology 
doctoral 
student

Hains and 
Ellmann 
(1994)

21 Stress: 
APES; 
Anx: STAI-
State, 
STAI-Trait; 
Dep: 
RADS

RCT 63.6 HS 90.5 650 Traditional SIT IN Waitlist Universal CL Ph.D.-level 
psychologist, 
counseling 
psychology 
doctoral 
student, 
master’s-level 
counseling 
student

Hains and 
Szyjakowski 
(1990)

21 Anx: STAI-
State, 
STAI-Trait; 

RCT 0 HS Not 
reported; 
primarily 

400 Traditional SIT IN Waitlist Universal CL Authors
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Study N Outcome: 
measures

Design %Female Age %White Dose 
(min)

Program 
content

Program name Control Control 
details

Program 
type

Program 
head

Program head 
details

Dep: BDI 
(modified)

white 
school

Horowitz et 
al. (2007)

380 Dep: CDI, 
CES-D

RCT 54 HS 79 720 Traditional CB, IPT-AST AC Wellness 
course

Universal CL Clinical 
psychology 
graduate 
students

Hoying and 
Melnyk 
(2016)

31 Anx: BYI-
II Anx; 
Dep: BYI-
II Dep

OGPP 65 MS 18 900 Traditional COPE healthy 
lifestyles TEEN

No 
control

N/A Universal NC Health teacher 
w/training on 
COPE

Hoying et al. 
(2016)

102 Anx: BYI-
II Anx; 
Dep: BYI-
II Dep

OGPP 52 MS 100 900 Traditional COPE + hysical 
Activity

No 
control

N/A Universal NC Health teacher 
w/training on 
COPE

Kahn and 
Kehle (1990)

68 Dep: CDI, 
RADS

BR 52.9 MS Not 
reported

1800 Traditional CBT, relaxation, 
self-modeling

IN Waitlist Targeted CL First author, 
school 
psychologists, 
graduate 
students

Kiselica et 
al. (1994)

48 Stress: 
SOSI; Anx: 
STAI-Trait

Quasi 46 HS 100 480 Traditional SIT AC Group 
guidance 
classes

Targeted CL School 
counselor, 
counseling 
psychology 
doctoral 
student

La Greca et 
al. (2016)

14 CES-D OGPP 78.6 HS 7.1 1035 Traditional UTalk, version of 
IPT-AST

No 
Control

N/A Targeted CL & 
NC

Clinical 
psychology 
graduate 
students with 
supervision of 
clinical 
psychologist

Listug-Lunde 
et al. (2013)

16 Anx: 
MASC; 
Dep: CDI

BR 37.5 MS 0 600 Traditional CWD-A IN Usual care Targeted CL & 
NC

Indian health 
services mental 
health 
professional, 
masters-level 
clinical 
psychologist

McCarty et 
al. (2010)

67 Dep: 
CDRS, 
MFQ

RCT 55.6 MS 66.7 600 Traditional PTA IN Usual care Targeted CL Clinical 
psychology 
graduate 
students

McCarty et 
al. (2013)

120 Dep: MFQ RCT 56.5 MS 62.9 600 Traditional PTA AC Individual 
support 
program

Targeted CL Clinical 
psychology 
graduate 
students
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Study N Outcome: 
measures

Design %Female Age %White Dose 
(min)

Program 
content

Program name Control Control 
details

Program 
type

Program 
head

Program head 
details

Melnyk et al. 
(2009)

19 Anx: BYI-
II Anx; 
Dep: BYI-
II Dep

CRCT 58 HS 0 350 Traditional COPE-CBT based AC Health class Universal NC Health teacher 
w/training on 
COPE

Melnyk et al. 
(2013)

779 Anx: BYI-
II Anx; 
Dep: BYI-
II Dep

CRCT 54.5 HS 8.7 350 Traditional COPE-CBT based AC Healthy 
lifestyles 
TEEN

Universal NC Health teacher 
w/training on 
COPE

Melnyk et al. 
(2014)

16 Anx: BYI-
II Anx; 
Dep: BYI-
II Dep

OGPP 56 HS 31 350 Traditional COPE-CBT based No 
Control

N/A Targeted CL & 
NC

Therapist, 
clinician, or 
teacher trained 
to deliver 
COPE program

Michael et 
al. (2016)

20 Anx: 
BASC-
Anx; Dep: 
BASC-Dep, 
BDI-II

OGPP 50 MS 50 720 Traditional SEED (CBT-
based)

No 
Control

N/A Targeted CL & 
NC

Clinicians 
placed in 
schools

Nash (2007) 40 Anx: 
MASC-10; 
Dep: CDI-S

RCT 72.5 MS 22.5 405 Alternative The Empower 
Youth Program

IN Usual school 
services

Universal NC Advanced 
practice nurses 
specializing in 
MRM/MBSP

Noel et al. 
(2013)

32 Dep: K-
SADS

RCT 100 MS 41.9 1080 Traditional Talk n Time 
(CBT)

IN Waitlist Targeted NC Peers/teachers

Pössel et al. 
(2013)

518 Dep: CDI CRCT 62.7 HS 72.8 900 Traditional LARS & LISA 
(CBT Program)

AC Non-CBT 
program, 
wellness 
course

Universal CL Clinical 
psychology 
graduate 
students

Puskar et al. 
(2003)

89 Dep: 
RADS

RCT 82 HS 98.9 450 Traditional TKC 
(Psychoeducation)

IN Inactive Targeted CL Psychiatric 
nurses

Rohde et al. 
(2014)

378 Dep: K-
SADS

RCT 68 HS 72 360 Traditional CBT, 
bibliotherapy

IN Informational 
brochure

Targeted NC School 
counselors and 
nurses

Silbert and 
Beiry (1991)

323 Stress: 
SSS; Anx: 
STAI-State

Quasi 50 HS 33 100 Traditional Suicide prevention 
unit

IN Waitlist Universal NC Teacher, 
overseen by 
researcher

Stice et al. 
(2006)

225 Dep: BDI BR 70 HS 55 240 Traditional CBT AC & 
IN

Bibliotherapy, 
SEGT, 
expressive 
writing, 
journaling, or 
waitlist 
control

Targeted CL Clinical 
psychology 
graduate 
students

Stice et al. 
(2008)

341 Dep: BDI, 
K-SADS

RCT 56 HS 46 360 Traditional CBT, SEGT AC & 
IN

Bibliotherapy 
or waitlist 
control

Targeted CL & 
NC

Clinical 
graduate 
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Study N Outcome: 
measures

Design %Female Age %White Dose 
(min)

Program 
content

Program name Control Control 
details

Program 
type

Program 
head

Program head 
details

student and 
undergraduate

Young et al. 
(2006)

41 Dep: CES-
D, CGAS

RCT 85.4 MS Not 
reported; 
81.6% 
Hispanic

720 Traditional IPT-AST AC School 
counseling

Targeted CL First author, 
masters-level 
psychologists, 
or social 
workers

Young et al. 
(2012)

98 Anx: 
SCARED; 
Dep: CES-
D

RCT 77 HS Not 
reported; 
92.6% 
Hispanic

800 Traditional IPT-AST AC School 
counseling

Targeted CL Not reported

Young et al. 
(2016)

186 Dep: CES-
D, CGAS

BR 66.7 HS 36.8 860 Traditional IPT-AST AC School 
counseling

Targeted CL & 
NC

Clinical 
psychologists 
and clinical 
psych doctoral 
students

OGPP one-group-pretest-posttest, RCT randomized controlled trial, CRCT cluster randomized controlled trial, BR blocked randomization, MS middle school (age ≤ 14), HS high school (age < 14), WLS 

Williams lifeskills, IPT-AST interpersonal psychotherapy-adolescent skills training, L2B learning to BREATHE, PRP penn resiliency program, CBT cognitive behavioral therapy, TLS transformative life 

skills, PEP penn enhancement program, SIT stress inoculation therapy, COPE creating opportunities for personal empowerment, TEEN thinking, emotions, exercise, and nutrition, CWD-A adolescent 

coping with depression, PTA positive thoughts and actions, SEED student educational and emotional development, TKC teaching kids to cope, SEGT supportive-expressive group therapy, IN inactive, AC 

active, CL clinical, NC non-clinical, MRM modeling and role modeling, MBSP mind body spirit program
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