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Abstract Although under-diagnosed, anxiety and
depression are among the most prevalent psychiatric
disorders in children and adolescents, leading to severe
impairment, increased risk of future psychiatric prob-
lems, and a high economic burden to society. Universal
prevention may be a potent way to address these
widespread problems. There are several benefits to
universal relative to targeted interventions because there
is limited knowledge as to how to screen for anxiety and
depression in the general population. Earlier meta-
analyses of the prevention of depression and anxiety
symptoms among children suffer from methodological
inadequacies such as combining universal, selective,
and indicated interventions in the same analyses, and
comparing cluster-randomized trials with randomized
trials without any correction for clustering effects. The
present meta-analysis attempted to determine the
effectiveness of universal interventions to prevent
anxiety and depressive symptoms after correcting for
clustering effects. A systematic search of randomized
studies in PsychINFO, Cochrane Library, and Google
Scholar resulted in 30 eligible studies meeting inclusion
criteria, namely peer-reviewed, randomized or cluster-
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randomized trials of universal interventions for anxiety
and depressive symptoms in school-aged children.
Sixty-three percent of the studies reported outcome data
regarding anxiety and 87 % reported outcome data
regarding depression. Seventy percent of the studies
used randomization at the cluster level. There were
small but significant effects regarding anxiety (.13) and
depressive (.11) symptoms as measured at immediate
posttest. At follow-up, which ranged from 3 to
48 months, effects were significantly larger than zero
regarding depressive (.07) but not anxiety (.11) symp-
toms. There was no significant moderation effect of the
following pre-selected variables: the primary aim of the
intervention (anxiety or depression), deliverer of the
intervention, gender distribution, children’s age, and
length of the intervention. Despite small effects, we
argue for the possible clinical and practical significance
of these programs. Future evaluations should carefully
investigate the moderators and mediators of program
effects to identify active program components.

Keywords Meta-analysis - Universal prevention -
Anxiety - Depression - Children

Introduction
Anxiety and Depression

Anxiety and depression are very common in children
and adolescents (Merry et al, 2011; Neil &
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Christensen, 2009). Costello, Mustillo, Erkanli, Kee-
ler, and Angold (2003) found that the cumulative
prevalence of these conditions in children up to
16 years old was 9.9 % for anxiety disorders and
9.5 % for depression. Anxiety and depression in
children are associated with a variety of psychiatric
diagnoses later in life (Bittner et al., 2007), are
responsible for impairments in school performance
and relationship difficulties with peers, and increase
risk of suicidal behaviors and alcohol and substance
abuse (Birmaher, Ryan, Williamson, Brent, & Kauf-
man 1996). In addition to high prevalence and severe
consequences, only one in five of children and
adolescents with anxiety or depression use mental
health services (Essau, Conradt, & Petermann, 2000).
There is a strong relationship between anxiety and
depression (Garber & Weersing, 2010). Anxiety
predicts depression and vice versa (Costello et al.
2003), and there is a high rate of comorbidity between
anxiety and depression in children and adolescents.
Costello et al. (2003) found a comorbidity of approx-
imately 30 % between anxiety and depression in
children and adolescents. Several explanations have
been suggested to elucidate the high comorbidity
between these two conditions. Some evidence sug-
gests that they are not completely distinct constructs
and may share a common component, often referred to
as negative affectivity, a general tendency to experi-
ence a wide range of negative emotions (Garber &
Weersing, 2010; Seligman & Ollendick, 1998).

Prevention

The goal of prevention is to reduce the future
appearance of negative outcomes, which is often
attempted by reducing relevant risk factors and by
strengthening relevant protective factors (Coie et al.,
1993). In general, prevention programs for anxiety and
depression are based on evidence-based cognitive-
behavioral or interpersonal treatment programs
(Donovan & Spence, 2000; Gladstone & Beardslee,
2009). When developed as prevention programs, these
programs are designed to build skills as opposed to
provide therapy, meaning strategies are learned for
common situations that many people have either
experienced or may experience, rather than specific
situations derived from individual difficulties (Lowry-
Webster, Barrett, & Dadds, 2001). The content of the
program is often is very similar, irrespective whether
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the primary aim is to prevent anxiety or to prevent
depression. The most extensively evaluated programs
to prevent anxiety (FRIENDS for life; Barrett, 2004)
and depression (Penn Resiliency Program; Gillham,
Brunwasser, & Freres, 2008) contain basically the
same components.

Several meta-analyses have found an overall pos-
itive effect of prevention strategies that target anxiety
and depression (Fisak, Richard, & Mann 2011;
Horowitz & Garber, 2006; Stice, Shaw, Bohon, Marti,
& Rohde 2009; Teubert & Pinquart, 2011). Selective
and indicated interventions, and those delivered by
mental health professionals, have generally showed
larger effect sizes than universal interventions and
those delivered by school personnel (Stice et al., 2009;
Teubert & Pinquart, 2011). Studies with younger
children and a lower percentage of girls have yielded
larger effect sizes in prevention for anxiety (Teubert &
Pinquart, 2011), whereas studies of older children and
a higher percentage of girls have been associated with
larger effect sizes in prevention for depression
(Horowitz & Garber, 2006; Stice et al., 2009).

Preventive efforts are classified into different
categories, based on the characteristics of the target
group. Universal prevention is defined as interven-
tions that are implemented in a population that is
not identified on the basis of potential risk or
symptoms (Mrazek & Haggerty, 1994). There are
several benefits associated with universal relative to
selective and targeted interventions. Universal inter-
ventions provide the opportunity to reach individuals
with limited access to treatment (Barrett & Pahl,
2006), and no one will be omitted as in some
selective interventions due to inadequacies in
screening tools for anxiety in the normal population
(Donovan & Spence, 2000). In addition, although
parents and teachers seem to readily identify
depression in children, only a few consider psychi-
atric care (Puura et al., 1998). Universal interven-
tions also show low dropout rates and might be one
way to avoid stigma associated with participation in
selected or targeted interventions (Fisak et al., 2011;
Horowitz & Garber, 2006).

Focus of Our Study
Our study provides a unique contribution to research,

concerning universal prevention for anxiety and
depression, in several ways. First, the majority of
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universal prevention trials for anxiety and depression
have allocated participants using randomization at the
cluster level, which typically comprises schools or
school classes (Fisak et al., 2011; Horowitz & Garber,
2006). Analyzing data from cluster-randomized trials
using methods intended for individual randomization
is, according to a famous quote, self-deception
(Cornfield, 1978). Among others, Hedges (2007) has
showed that clustering could have a considerable
effect on the weights of effect sizes in meta-analyses.
Recent meta-analyses (Fisak et al., 2011; Horowitz &
Garber, 2006; Stice et al., 2009; Teubert & Pinquart,
2011) have typically included both randomized and
cluster-randomized trials without any correction for
clustering effects. In contrast, our study takes account
of cluster randomization, and presents a more precise
estimate of the effect of universal interventions.
Second, moderators of outcome have been examined
for universal, selective and indicated interventions in
the same analyses (Fisak et al., 2011; Stice et al., 2009;
Teubert & Pinquart, 2011). Combining the outcomes
of different levels of prevention (universal, selected
and indicated) will not provide a methodologically
sound and accurate estimate of specific moderators of
universal prevention. Our study examines five previ-
ously studied moderators (primary aim of the inter-
vention, deliverer of the intervention, gender
distribution, participants’ age, and length of the
intervention), together with three additional modera-
tors (follow-up duration, Penn Resiliency Program
[for depressive symptoms], and FRIENDS for life [for
anxiety symptoms]). Consequently, our study pro-
vides a more accurate examination of the moderators
of outcomes in universal prevention than have previ-
ous meta-analyses. Third, recent meta-analyses have
typically examined prevention targeting anxiety and
depression separately (Fisak et al., 2011; Horowitz &
Garber, 2006; Stice et al., 2009; Teubert & Pinquart,
2011). However, there are several reasons to investi-
gate the efficacy of such programs in regards to both
conditions. Much of the content of interventions to
prevent anxiety and depression are obviously the
same, and it is not uncommon that interventions aimed
at preventing depression also affect anxiety and vice
versa (Garber & Weersing, 2010; Lock & Barrett,
2003).

Our study addresses the following three questions:
What is the weighted mean effect size of universal
preventive interventions regarding (1) anxiety and (2)

depressive symptoms? (3) Does the primary aim of the
intervention, deliverer of the intervention, gender
distribution, participants’ age, length of the interven-
tion, follow-up duration, or using a specific program
moderate effects on anxiety or depressive symptoms?

Method
Literature Search

We conducted a literature search in three steps in July
of 2012. The first step comprised an electronic search
on PsychINFO, Cochrane Library, and Google
Scholar that included several search terms in different
combinations to ensure the comprehensiveness of the
search. We used the following search terms; prevent*,
school-based, universal, community-based, anxiety,
depress*, child* and youth*. We examined titles,
abstracts or full texts depending on relevance, in order
to exclude articles non-relevant to the research
question. At the second step we examined relevant
reviews (Briesch, Sanetti, & Briesch, 2010; Brun-
wasser, Gillham, & Kim, 2009; Calear & Christensen,
2010; Fisak et al., 2011; Horowitz & Garber, 2006;
Jané-Llopis, Hosman, Jenkins, & Anderson, 2003;
Merry et al., 2011; Neil & Christensen, 2009; Stice
et al., 2009; Teubert & Pinquart, 2011). At the third
step we did a hand search of all volumes since 1980 in
journals occasionally publishing universal preventive
intervention trials; Advances in School Mental Health
Promotion (2007-2012), Behaviour Change (1999-
2012), International Journal of Mental Health Pro-
motion (1998-2012), Journal of Consulting and
Clinical Psychology (1980-2012), Prevention &
Treatment (1997-2003), School Mental Health
(2009-2012), and the Journal of Primary Prevention
(1980-2012).

Selection of Studies

As illustrated in Fig. 1 by a QUOROM flow chart
(Moher et al.,, 1999), there were a total of 59
potentially relevant studies considered for a more
detailed evaluation.

To be included in our meta-analysis, studies had to
be (1) randomized controlled trials (RCTs) or cluster
randomized controlled trials (C-RCTs); (2) peer-
reviewed articles (in English) that were published in
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Identified articles after initial
screening (N =4,117)

Potentially relevant studies
retrieved for more detailed
evaluation (n = 59)

Articles excluded with reasons not a trial,
not children or youths, indicated or
selective prevention, dissertations etc (n =
4,054)

RCTs included in the meta-
analysis (n = 30)

Studies excluded with reasons not
primarily targeting anxiety or depression,
not being RCT or C-RCT (n = 29)

RCTs and with usable information
by outcome (n = 29)

RCTs withdrawn, by outcome because
comparing two active interventions (n = 1)

Fig. 1 A QUOROM flow chart describing the sequence of steps involved in the selection of studies

scholarly journals; (3) universal interventions, i.e.
studies where participants or groups were not identi-
fied as at risk; (4) interventions primarily targeting
anxiety or/and depression; and (5) interventions
targeting school-aged children 6-18 years. We chose
to include only randomized or cluster-randomized
trials, because random assignment is crucial for
generating unbiased estimates effects (Flay et al.,
2005). According to the Cochrane handbook for
systematic reviews of interventions (Higgins, 2008),
non-randomized trials are only to be considered when
effects cannot be adequately studied in randomized
trials, or when interventions cannot be randomized.
Including non-randomized trials simply to supplement
existing randomized trials may, as argued in the
Cochrane Handbook (2008), replace undesirable
uncertainty with unacceptable error. We chose to
include only peer-reviewed articles (in English),
published in scholarly journals, to ensure the quality
of the studies.

Based on the inclusion criteria, we excluded: (1)
cohort and quasi-experimental studies; (2) studies not
published in scholarly journals; (3) studies of selective
and indicated interventions; (4) studies including
programs targeting suicide-prevention, the prevention
of externalizing symptoms, and the promotion of

@ Springer

social-emotional development and well-being; and (5)
interventions targeting pre-school children and young
adults. The first and the second author separately
examined these 59 studies relative to the inclusion and
exclusion criteria and were unanimous in their deci-
sions regarding 55 of the studies (92 %). After
discussion with the third author we reached consensus
for the remaining studies, which resulted in a total of
30 studies that met criteria for inclusion.

Coding Procedure

We coded studies on several variables: Mean age,
gender distribution (percentage of girls), primary aim
of the intervention (anxiety, depression or both),
number of sessions, total length of the intervention,
number of participants, intervention deliverer (teach-
ers or mental health professionals), level of random-
ization (cluster or individual), participants blind to
allocation, reports of intention to treat analyses,
reports of adherence to manual, attrition-rate, and
follow-up duration. To ensure reliability, the first and
the second authors coded all studies separately. The
inter-rater reliability was over .80 (kappa) for nominal
variables and over .77 (ICC) for continuous variables.
To reach consensus, the first and second authors
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recoded the studies for which they did not reach
complete agreement.

Data Analysis

In studies with complex data structures, i.e., means
and SDs provided for two or more subgroups within
the sample, we calculated one composite mean and
one composite SD. For the randomized trials, we
estimated effect sizes and variances according to the
approach suggested by Cohen (1987) using a stan-
dardized mean difference. For cluster-randomized
trials, we calculated corrected effect sizes and vari-
ances. Hedges (2007) proposed that when comparing
cluster-randomized studies to multisite studies using
an individual assignment strategy, one should take
both the variance within and between the clusters into
account.

(N€ = 1)(sd€)*+(N! — 1)(sd")*
N—2

2 —
SToml -

2. i the total variance, sd’ and sd the SDs for the
intervention and control respectively. N’ and N€ the
total number of participants in the intervention and
control respectively, and N is the total number of
participants in the intervention and condition com-
bined. Finally, we estimated effect size (d) and
variance (S7) for the cluster-randomized trials accord-
ing to the following formulas:

(7T
STotaI

N¢+ N
NCN!

2(n—1)p
N-2

S3 =

)i+

number of participants in each cluster. According to
the What Works Clearinghouse Procedures and Stan-
dards Handbook, Version 3.0 (The Department of
Education, 2014) ICCs reported in the trial should be
used when controlling for clustering effects. However,
only four of the cluster-randomized trials included in
the present paper reported ICCs regarding anxiety or
depression as outcomes, all ranging between .01
and .03 (Calear, Christensen, Mackinnon, Griffiths,
& O’Kearney, 2009; Kraag, Van Breukelen, Kok,
& Hosman, 2009; Miller et al., 2011a, b; Spence,
Sheffield, & Donovan, 2003). The What Works
Clearinghouse Procedures and Standards Handbook
suggests an ICC of .10 as the default for behavioral or
attitudinal outcomes in situations where ICCs are not
reported, but also points out that different defaults
could be used with explicit justifications dependent of
the nature of the research. We made a broader search
for ICCs for anxiety or depression as outcome studies
focusing on children and adolescents, and found out
three additional ICCs between .01 and .02 (Bond et al.,
2004; Roberts, Kane, Bishop, Matthews, & Thomson,
2004; Trudeau, Spoth, Randall, & Azevedo, 2007). In
order to avoid unduly conservative estimates of
variance in CRTs where no ICCs were reported, we
used an ICC of .03 (highest ICC of the identified
studies) as a default. To ensure the validity of the
results, we also performed a sensitivity analysis using
the recommended default of .10.

There are several ways to estimate an aggregated
effect size within a study when several dependent
variables are used to report outcomes of the same
theoretical construct. In order to present the typical
effect size, and to control for the different number of

L <<N 2)(1 = p)*+n(N — 2n)p> + 2(N — 2n)p(1 — p))

2N = 2)[(N=2) — 2(n — 1))

<1 —=C . .
where Y and Y are the means for the intervention and
control respectively, Sz, 1S the square root of the
total variance (S2,,,), d” is the squared effect-size (d),
and p is the intra cluster correlation (ICC) and 7 is the

dependent variables in the different studies, we
calculated aggregated effect sizes and variances
according to a recommendation by Borenstein,
Hedges, and Higgins (2007) for studies that had two
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or more measures of the same construct. Lastly, we
adjusted effect sizes and variances for sample size,
according to Hedges (1981) for an unbiased estimate
(Hedges g).

When calculating mean effect sizes, we used a
random effect model (Borenstein et al.,, 2007),
motivated by differences regarding design, partici-
pants’ characteristics, and implementation between
studies. Effect sizes were therefore weighted by the
inverse of the variance, taking both the variance
between and within studies into account. We
calculated a 95 % CI and a z value in order to
determine the significance of the mean effect, and
estimated the variance of the true effect size and
conducted a significance test of the heterogeneity
using the Q-statistics (Borenstein et al., 2007). We
additionally assessed heterogeneity using the I
statistic, which describes the percent of variability
that is due to true variances in effect sizes rather
than sample error. We interpreted the results of the
I? according to guidelines (Higgins, 2008).

Based on results from previous meta-analyses, we
selected five variables a priori for moderation analy-
ses: (1) primary aim of the intervention, (2) deliverer
of the intervention (school personnel, mental health
professionals), (3) gender distribution (percent of
girls), (4) children’s age, and (5) the length of the
intervention. In addition, we examined the most
frequent interventions, namely the FRIENDS for life
and the Penn Resiliency Program as moderators for
anxiety and depressive symptoms respectively. For the
dichotomous characteristics, we calculated summary
effects within subgroups using a random-effects
model with pooled estimates of Tau® (Borenstein
et al., 2007) and applied a Q-test based on analysis of
variance to investigate differences between sub-
groups. For the continuous characteristics, we used
random-effects meta-analysis regression to investigate
any possible relationship between these characteristics
and effect size using MetaAnalyst software (Wallace,
Schmid, Lau, & Trikalinos, 2009).

Regarding follow-up, studies varied markedly in
the duration of the follow-up periods. Several
procedures have been suggested when examining
follow-up periods in meta-analyses (Higgins, 2008).
In order to include all studies reporting follow-up
data, and to avoid entering only a subgroup of the
studies in different analyses and thereby losing
power, we chose the longest follow-up for each
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study. Although this procedure has been used in
several recent meta-analyses (e.g., Stice et al., 2009;
Teubert & Pinquart, 2011) it is somewhat contro-
versial because it may give rise to heterogeneity
(Higgins, 2008). To address this concern, we also
examined follow-up duration as a moderator in the
subgroup analyses. To address possible selection
bias regarding studies reporting follow-up data, we
calculated separate mean effect-sizes for studies
reporting follow-up data, and for those not reporting
follow-up data.

We used the Optimal Design Software (Spybrook,
Raudenbush, Liu, Congdon, & Martinez, 2008), to
calculate the power to detect a small effect size of
d = .20 for the cluster-randomized trials.

Results
Study Characteristics

Table 1 shows a summary of included studies in the
present meta-analysis. Of the total 30 studies included
in this meta-analysis, 19 studies reported outcome data
on anxiety symptoms and 26 reported outcome data on
depressive symptoms. Fifteen studies reported data
both on anxiety and depressive symptoms. One study
(Tomba et al., 2010) was excluded from the analyses,
because it only compared two active interventions.
The total number of participants in the 30 studies
was 21,439. Girls constituted 52 % of the total sample,
ranging from zero to 78 % across studies. The mean
age of the total sample was 12.77 years (SD = 1.58).
The primary aim of the intervention was to prevent
depression in 13 studies, to prevent anxiety in ten
studies, and to prevent both anxiety and depression in
seven. The total number of sessions ranged from 3 to
30 sessions (Mdn = 10 sessions), and the total length
of the interventions ranged from 2.3 to 22.5h
(Mdn = 109 h). School-personnel delivered the
intervention in 15 studies, mental health professionals
in 12 studies, both school personal and mental health
professionals in two studies, and in one study the
intervention was Internet-based. Twenty-one studies
conducted randomization at a cluster level, leaving
nine studies using randomization at an individual
level. Six studies conducted an intent to treat analysis,
14 studies reported results of adherence to manual, and
four studies blinded participants to allocation. Only
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LE o three studies of the C-RCTs were adequately powered
27 | = - to identify a small effect size of d = 0.2.
i5 1,
E © é “ Effect Sizes
85 E - Anxiety Symptoms: Mean Effect Size
IZR5)
3“:% % Z | There was no significant difference in anxiety symp-
= = toms at pre-intervention between the intervention and
the control group N = 9635, g = .03 (95 % CI —.02
to .09), p = .19. At post-intervention, effect sizes
m§ - ranged between —.31 and 1.73 (18 studies). Thirteen
z § studies had a positive effect size and five studies a
s 4 negative effect size. Relative to the control group, the
intervention group showed significantly lower anxiety
symptoms post-intervention: N = 9242, g = .13
(95 % CI .01-.26), p = .03. An assessment of hetero-
?D ? geneity indicated substantial heterogeneity, Tau® =
= 2 04; 0 =53.08, df = 17, p < .001; I> = 68 %. Fol-
low-up measurements ranged from 3 to 36 months
o (Mdn = 10.5). Outcome data at follow-up were
gﬁ 5! available in 12 of the 18 studies. At longest follow-
A 5 = up, effect sizes ranged between —.17 and .69. Seven
studies had a positive effect size and five studies a
- negative effect size. There was no significant differ-
B éﬂ ence in anxiety symptoms at follow-up between the
e E groups: N = 5797, g = .14 (95 % CI —.02 to .31),
a 3 p = .08. Once again, we found substantial hetero-
geneity, Tau® = .06; O =51.23,df = 11, p < .001;
< I? =79 %. When making calculations of effect sizes
I 2 without any corrections for clustering, the effect-sizes
L‘i’% % were slightly larger (at post g = .14, p = .03; at
% % follow up g = .15, p = .08).
5 E =
.g E 2 Depressive Symptoms: Mean Effect Size
2 § g There was no significant difference in depressive
. - § 20 symptoms at pre-intervention between the interven-
g o= g g tion and the control group N = 18,981, g = .02 (95 %
;8 = “E g £ CI —.04 to .07), p = .52. Effect sizes ranged between
E Q 3,, é % ; —.30 and 1.04 at post-intervention (25 studies).
E z . ; § Nineteen studies had a positive effect size, one study
é % % § % had zero effect size, and five studies had a negative
9 - g % 2 E o 3 effect size. The intervention group showed signifi-
E = = g ; ° ) cantly lower depressive symptoms post-intervention,
g = £ S E —U'é | 3} relative to the control group: N = 17,254 g = .11
- 5 Sz 2 g% (95 % CI .03-20), p = .008. An assessment of
= —§‘ é ;% Eﬂ J') l 5 E heterogeneity indicated substantial heterogeneity,
13 = e e w8 Taw> = 02; Q=6342, df=24, p<.001;
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Table 2 Effect size (g), number of studies (j), total number of participants (N) and Q-test (Q-betw) regarding the moderation
analyses for anxiety symptoms and depressive symptoms at post and at follow-up

Subgroup Post Follow-up

g Jj N )4 Q-betw  p g j N P Q-betw p
Anxiety symptoms
Aim anxiety 14 10 4954 .13 0.00 96 25 6 2005 .15 1.17 .28
Aim depression (and anxiety) .13 8 4351 .17 .05 6 3930 .51
Professionals 28 8 3171 .06 2.00 16 21 5 924 34 0.36 .55
School-personnel .04 8 4372 .58 .07 6 3822 .58
Long-term follow-up 13 6 3707 .24 0.29 59 .20 6 2735 .18 0.40 .53
Short-term follow-up .06 6 3416 .32 .09 6 3062 .29
Reporting follow-up 100 12 7123 .10 0.95 .33
Not reporting follow-up .35 6 2119 .16
FRIENDS for life 21 6 3080 .08 0.86 35 31 5 1667 .15 1.35 25
Other interventions .08 12 6162 .31 .06 7 4142 .12
Depressive symptoms
Aim depression 14 13 9926  .01* 0.54 46 05 12 7454 .12 1.02 31
Aim anxiety (and depression) .07 12 4351 31 .16 8 4300 .13
Professionals A7 11 4071 .10 0.38 54 22 8 1833 .11 1.82 18
School-personnel .10 11 10,731 .04 .03 10 8429 32
Long-term follow-up .09 10 11,586 .08 0.16 69 11 10 8249 .07 0.13 72
Short-term follow-up A3 10 3590 .10 .08 10 3486 .13
Reporting follow-up A1 20 15,176 .01*%  0.21 .65
Not reporting follow-up 21 5 2077 .10
Penn resiliency Pr 12 3 805 .39 0.00 95 .19 2 387 .40 0.13 12
Other interventions 11 22 16,448 01%* .10 18 11,380 .03*

*p < .05

I? = 62 %. Follow-up measurements ranged from 3 to
48 months (Mdn = 8.5). Outcome data at follow-up
were available in 20 of the 25 studies. At longest
follow-up, effect sizes ranged between —.23 and .68.
Fifteen studies had a positive effect size, one study had
zero effect size, and four studies had a negative effect
size. The intervention group showed significantly
lower depressive symptoms at follow-up, compared to
the control group: N = 11,735, ¢ = .10 (95 % CI.01-
.18), p = .02. There was indication of moderate
heterogeneity, Tau* = .02, Q0 =44.87, df=19,
p < .001; I> = 58 %. None of the negative effect
sizes was significantly different from zero, according
to a 95 % CI of the effect size. When making
calculations of effect sizes without any corrections
for clustering, the effect-size was slightly smaller at
post-intervention (g = .10, p = .006) and slightly
larger at follow-up (g = .11, p = .01).
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Sensitivity Analyses

When we performed mean effect size calculations
using an ICC of .10, we found a significant difference
in anxiety symptoms at post-intervention: g = .13
95 % CI .01-.26), p = .04, but not at follow-up:
g =.13 (95 % CI —.01 to .28), p = .06. Similarly,
there was a significant difference in depressive
symptoms at post intervention: g = .13 (95 % CI
.03-.22), p = .01, but not at follow-up: g = .07 (95 %
CI —.001 to .15), p = .051.

Moderation Analyses
Anxiety Symptoms

Table 2 shows summary effects and Q-test for the
dichotomous variables. Based on the Q-test, we found
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no significant differences between interventions pri-
marily targeting anxiety and interventions targeting
both anxiety and depression or depression only;
between interventions delivered by mental health
professionals and those delivered by school personnel;
or between interventions using the FRIENDS for life
program and other programs. There was no significant
difference in anxiety symptoms between intervention
and control groups for any of the subgroups examined
as dichotomous variables. Regarding the continuous
characteristics investigated, neither the percent of girls
(f = —.01, k =18, p = .19) nor age moderated the
effect of the intervention (f = .02, k = 13, p = .42).
Similarly, the length of the intervention did not
moderate the effect of the intervention (f = .00,
k=18, p = .20).

Depressive Symptoms

Table 2 shows summary effects and Q-tests for the
dichotomous variables. Based on the Q-test, we found
no significant differences between interventions pri-
marily targeting depression and those targeting both
anxiety and depression or anxiety only; between
interventions delivered by mental health professionals
and interventions delivered by school personnel; or
between interventions using the Penn Resilience
Program and other programs. The intervention group
showed significantly lower depressive symptoms than
the control group for interventions primarily targeting
depression, interventions delivered by school person-
nel, and interventions not using the Penn Resilience
Program at post-intervention, but not at follow-up.
There was no significant difference in depressive
symptoms between intervention and control groups for

the other subgroups examined as dichotomous vari-
ables. Neither the length of the intervention (f = .00,
k=25,p = .42),age (f = .03,k = 25,p = .24), nor
percent of girls moderated the effects of the interven-
tion (f = —.01, k = 23, p = .56).

Publication Bias

A funnel plot is often used to identify publication bias
in meta-analyses. For a non-biased selection of
studies, the plot should be symmetric regarding the
distribution of studies. The funnel plots (Fig. 2) in our
study showed no obvious signs of publication bias, but
a possible asymmetry with a smaller proportion of
studies than expected reporting negative or zero effect
sizes. The Egger test (Egger, Smith, Schneider, &
Minder, 1997) showed no evidence of publication bias
regarding anxiety intercept = .79 (95 % CI —.80 to
2.47), p = .33, or depression intercept = .77 (95 %
CI —.61 to 2.14), p = .26.

Discussion
Summary

The purpose of our study was to undertake a meta-
analysis on RCTs and C-RCTs of universal prevention
for anxiety and depressive symptoms in school-aged
children, 6-18 years old. Our meta-analysis shows
that universal interventions displayed significantly
lower anxiety and depressive symptoms at post-
intervention, and lower depressive symptoms at fol-
low-up, as compared to the control groups even after
correcting for the clustering effects in C-RCTs.
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Subgroup analyses in recent meta-analyses have found
seemingly smaller effect-sizes regarding depressive
symptoms (Stice et al., 2009), and similar or somewhat
larger effect-sizes regarding anxiety (Fisak et al.,
2011; Teubert & Pinquart, 2011) for universal trials.
These possible differences might partly be due to the
failure to control for clustering.

There was no significant difference in anxiety
symptoms between groups at follow-up. Our find-
ings indicate that universal interventions do not
reduce anxiety symptoms in the longer term.
However, even though non-significant, the change
from post to follow-up is very small and analyses
are based on only 12 studies, almost all of them
with cluster-randomized design, which tend to be
characterized by low power. In contrast, subgroup
analyses did not show any evidence of smaller effect
sizes for long-term follow-ups relative to short-term
follow-ups. A sensitivity analysis using a more
conservative ICC revealed no significant difference
in either anxiety symptoms or depressive symptoms
at follow-up. Future reviews with larger samples of
studies are needed to fully answer this question, and
ICCs needs to be further evaluated in order to
conduct more precise analyses. We found no
evidence of a selection bias regarding what studies
reported follow-ups when examining post-interven-
tion effects for studies reporting follow-up and those
that not reported follow-ups.

To explore heterogeneity, we performed several
moderation analyses. Regarding anxiety symptoms,
there was no indication of larger effects at post-
intervention regarding interventions specifically aim-
ing anxiety. In contrast, Teubert and Pinquart’s (2011)
meta-analysis indicated that interventions primarily
targeting anxiety produced larger effect sizes than
those with anxiety prevention as a secondary purpose.
However, Teubert and Pinquart analyzed both targeted
and universal interventions together in the same
moderation analysis. Since targeted interventions
more often are specified and generally show larger
effects (Stice et al., 2009; Teubert & Pinquart, 2011),
their results might be partially explained by whether
studies were targeted or universal. Regarding depres-
sive symptoms, the effect of interventions primarily
targeting depression was significantly larger than zero,
but not significantly different from interventions
targeting both anxiety and depression, or anxiety
alone. According to our meta-analysis, there is no
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clear and well-defined moderation effect regarding the
primary aim of the intervention in universal trials.

Other meta-analyses (Fisak et al., 2011; Stice et al.,
2009; Teubert & Pinquart, 2011) have reported larger
effect sizes for interventions delivered by psycholo-
gists. However, Stice et al. (2009) found a positive
correlation between risk-status (targeted interven-
tions) and professional deliverer. The reported larger
effect sizes for interventions delivered by psycholo-
gists in other meta-analyses might therefore be
partially explained by the risk-status of participants.
In other words, there is more room for improvement
among those with more symptoms (i.e., those partic-
ipating in targeted intervention), and that might to
some extent explain the larger effects noted. Even
though not significantly different on the Q-test, effect
sizes in our study seemed to be larger when mental
health professionals delivered the intervention.

Earlier studies show contradictory results regarding
percentage of girls, length of the intervention or age as
moderating factors. In the present meta-analysis we
did not find that they supported the outcome in
universal interventions. Regarding percentage of girls,
the null result is somewhat expected because the
distribution of gender in universal interventions is
about 50/50 in most studies.

The societal costs of anxiety and depression are
very high (Johnston, Westerfield, Momin, Phillippi, &
Naidoo, 2009; Rice & Miller, 1998). Universal
interventions, especially shorter ones, implemented
at relatively low cost (such as part of the school-
curriculum) might be cost-effective and worthy of
consideration. The effect sizes at post (.13 and .11 for
anxiety symptoms and depressive symptoms respec-
tively) might seem trivial, but must be interpreted with
respect to the whole population, and thus may be of
importance. Among others, Wilson and Lipsey (2007)
argue for the clinical and practical significance of
seemingly trivial effect sizes in large populations.
Following their reasoning, suppose that anxiety
scores, 1 SD above the mean, are of clinical interest,
as suggested by several researchers (e.g., Reynolds &
Richmond, 1978; Simon & Bogels, 2009). Applied on
the most frequently used anxiety measure in this meta-
analysis (i.e., the Revised Children’s Manifest Anx-
iety Scale), this suggests a recommended cut-off score
of 19 out of 28 (Stallard, Velleman, Langsford, &
Baldwin, 2001). The effect size describes the disparity
between populations (intervention and control).
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Assuming normal distribution, the post effect size of
.13 hypothetically means that about 12.9 % of the
intervention group would score above the cutoff of 19
as compared to 15.9 % of the control group (i.e.,
dependent on the disparity of the populations, esti-
mated by calculating the area under the curve above 19
for the two populations). This represents a reduction of
18.9 % individuals who score over the cut-off in the
intervention group. However, the above estimation
assumes that the effect size is the same throughout the
whole population. Evidence suggests that small effect
sizes in universal trials may involve larger effects for
children and adolescents showing high levels of
symptomatology (Chaplin et al., 2006; Horowitz
et al., 2007; Lock & Barrett, 2003; Pdssel, Baldus,
Horn, Groen, & Hautzinger, 2005). This would imply
an even larger reduction of children and youth at levels
of clinical interest. Such a reduction would clearly be
of practical significance for children, families, and
schools, and of clinical significance as a supplement to
evidence-based treatment.

Study Limitations and Future Directions

Our meta-analysis is limited insofar as it contains
relatively few studies, which presents a problem
particularly when calculating effect sizes at follow-
up and when performing subgroups analyses. Another
possible limitation is the exclusion of unpublished
studies. There has been a debate as to whether to
include unpublished trials in meta-analyses as a way of
addressing publication bias (Moher et al., 1999). For
example, Hopewell, McDonald, Clarke, and Egger
(2007) found that published trials might overestimate
the effect size, relative to informally published trials.

In view of the small effect sizes, an important future
research question is to explore the possible enhance-
ment of these programs. Mediating factors, and the
implementation factors improving the effect, have not
been thoroughly examined in this area of research.
Another future research question is to better under-
stand what strategies in an intervention affect anxiety
relative to depression.

Lastly, when conducting future C-RCTs investiga-
tors should calculate power accurately because a small
number of randomized units (often schools) decrease
power. Many of the studies included in this meta-
analysis were greatly underpowered. Several studies
also lacked adequate statistical analyses with respect

to clustering effects. To avoid spurious precision,
future C-RCTs need to carefully report how clustering
was taken into account in the analyses.
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Appendix: Measures

Several different measures were used in the studies.
Measures of anxiety were in descending order, the
Revised Children’s Manifest Anxiety Scale (RCMAS;
Reynolds, 1980); State-Trait Anxiety Inventory for
Adults (STAI Spielberger, Gorsuch, & Lushene, 1970);
Spence Children’s Anxiety Scale (SCAS; Spence,
1997); the Multidimensional Anxiety Scale for Children
(MASC; March, Parker, Sullivan, & Stallings, 1997);
the Screen for Child Anxiety Related Emotional
Disorders (SCARED; Birmaher et al., 1997); State-
Trait Anxiety Inventory for Children (STAI-C; Spiel-
berger, Edwards, Montouri, & Lushene, 1973); in one
study the Social Phobia and Anxiety Inventory for
Children (SPAI-C; Beidel, Turner, & Morris, 1995);
Symptom Questionnaire (SQ; Kellner, 1987).

Measures of depression were: in descending order,
Children’s Depression Inventory (CDI; Kovacs, 1985);
Center for Epidemiologic Studies-Depression Scale
(CES-D; Radloff, 1977); Reynolds Adolescent Depres-
sion Scale (RADS; Reynolds & Mazza, 1998); Beck
Depression Inventory (BDI; Beck, Ward, Mendelson,
Mock, & Erbaugh, 1961); Symptom Questionnaire
(SQ; Kellner, 1987); in one study, Mood and Feelings
Questionnaire —short form (SMFQ; Messer, Angold,
Costello, & Loeber, 1995); Revised Child Anxiety and
Depression Scale (RCADS; Chorpita, Yim, Moffitt,
Umemoto, & Francis, 2000); Short Depression Inven-
tory for Children (SDIC; Meijer, Mellenbergh, & de
Wit, 1986); The Self-Report Questionnaire-Depression
(SBB-DES; Dopfner & Lehmkuhl, 2000).
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