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TREATMENT AND PREVENTION OF DEPRESSION AND
ANXIETY IN YOUTH: TEST OF CROSS-OVER EFFECTS
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Karen Sova, B.S.,1 and V. Robin Weersing, PhD3

Anxiety and depression are highly comorbid and share several common etiolog-
ical processes. Therefore, it may be more efficient to develop interventions that
treat or prevent these problems together rather than as separate entities. The
present meta-analytic review examined whether interventions for children and
adolescents that explicitly targeted either anxiety or depression showed treatment
specificity or also impacted the other outcome (i.e. cross-over effects). We addressed
this question both within the same type of study (i.e. treatment, prevention) and
across study types. Only randomized controlled trials (RCTs) that assessed both
constructs with dimensional measures were included in this review. For treat-
ment studies, RCTs targeting anxiety (n = 18) showed significant effects on both
anxious and depressive symptoms, although more strongly on anxiety than de-
pression; similarly, RCTs treating depression (n = 9) yielded significant effects
on both depressive and anxious symptoms, but stronger effects on depression than
anxiety. Thus, there were cross-over effects in treatments purportedly targeting
either anxiety or depression, and also treatment specificity, such that larger ef-
fects were seen for the target problem at which the treatment was aimed. Anxiety
prevention studies (n = 14) significantly affected anxious, but not depressive
symptoms, indicating no cross-over effect of anxiety prevention trials on depres-
sion. For depression prevention studies (n = 15), the effects were not significant
for either depressive or anxiety symptoms, although the effect was significantly
larger for depressive than for anxious symptoms. Post-hoc analyses revealed that
the effect on depressive symptoms was significant in depression preventions trials
of targeted but not universal samples. Implications for transdiagnostic interven-
tions are discussed. Depression and Anxiety 33:939–959, 2016. C© 2016 Wiley
Periodicals, Inc.
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Both anxious and depressive symptoms and disorders in
youth are prevalent, disabling, and recurrent.[1, 2] Anxiety
and depression interfere with interpersonal relationships
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and academic achievement,[3, 4] and are associated with
increased risk for substance abuse disorders, risky behav-
iors, suicide, and poor physical health.[4–7] The prog-
nosis for comorbid anxiety and depression in youth
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is worse than either condition alone, with higher risk
of recurrence, longer duration, less favorable response
to treatment, and greater utilization of mental health
services.[8, 9]

Lifetime prevalence of ‘‘any anxiety disorder’’ in chil-
dren or adolescents is about 15–20% (i.e. separation
anxiety: 3–8%; specific phobia: 10%; social phobia:
7%; panic disorder: 2–3%; generalized anxiety disorder:
4.3%).[10] About 3–5% of children experience clinically
significant depression at any given time, increasing to
about 10–20% in the teen years. By the end of ado-
lescence, nearly 1 in 5 youths will have experienced a
depressive episode.[2]

Anxiety and depression are highly comorbid concur-
rently as well as sequentially. The extent of comorbidity
is evident by both high correlations between dimensional
measures of anxious and depressive symptoms[11, 12] and
diagnostic comorbidity rates as high as 75% in some
clinical samples.[13, 14] The level of comorbidity is not
symmetrical, however. That is, youth with primary de-
pressive disorders tend to have comorbid anxiety more
often than do those with primary anxiety disorders have
comorbid depression.[15–17]

The extent of this comorbidity changes with de-
velopment. Whereas anxiety is more prevalent dur-
ing childhood, the rate of depression grows during
adolescence.[18, 19] With increasing age, comorbid anxi-
ety and depression tend to be more common than either
disorder alone.[16] Thus, higher rates of comorbid anxi-
ety and depression tend to be found in adolescents than
children.[17]

Several nonmutually exclusive factors have been pro-
posed to explain the high levels of comorbidity be-
tween anxiety and depression including symptom over-
lap, underlying negative affectivity, shared familial risk
(e.g. parental psychopathology), stress, negative cog-
nitions and information processing errors, and sim-
ilar neural-circuitry dysfunction related to emotion
modulation.[20–22] Moreover, anxiety often precedes the
onset of depression, such that the negative sequelae of
anxiety, particularly interpersonal dysfunction, serve as
a risk for subsequent depression.[23] For example, sen-
sitivity to social evaluative threat and associated social
avoidance may increase a child’s vulnerability to develop-
ing depression, particularly when accompanied by peer
rejection.[24, 25]

Thus, anxiety and depression are closely associated
forms of psychopathology in terms of shared risk and
etiological underpinnings and have strong covariance
within families and across generations. Given these con-
nections, it may be more efficient and cost-effective to
develop models to treat and prevent these problems to-
gether rather than as separate entities. Indeed, to the ex-
tent that anxiety and depression in youth share common
etiologic underpinnings, existing efficacious treatments
developed for these disorders already may share common
mechanisms of action. For example, both depression
and anxiety have been treated effectively with selective

serotonin reuptake inhibitors (SSRIs),[26, 27] presumed to
operate through similar biological mechanisms, albeit
with different dosing.[28] In terms of psychosocial in-
terventions, cognitive behavioral therapy (CBT) pack-
ages have shown positive effects in the treatment of both
anxiety[29] and depression.[126] Although these CBT in-
terventions share some common elements (e.g. cognitive
restructuring, problem solving) across these conditions,
they also have some unique features that target specific
characteristics of anxiety (e.g. exposure, relaxation) and
depression (e.g. behavioral activation).

In the current review, we probed the existing psy-
chosocial intervention literature to assess the extent to
which current interventions for anxiety or depression al-
ready operate on common mechanisms of action. Specif-
ically, we tested whether interventions that explicitly
targeted one condition (e.g. anxiety) also affected the
other condition (e.g. depression). That is, do interven-
tions for one condition have beneficial spillover effects
on comorbid symptoms of the other disorder? We con-
ducted a meta-analysis of RCTs that aimed to either
treat or prevent anxiety or depression and also measured
the other construct. The results of this analysis were de-
signed to inform future efforts to create transdiagnostic
or sequential intervention programs across internalizing
problems.

The question of cross-over effects is not yet settled.
Whereas some studies have shown that treatments for
depression also positively affect anxiety,[30] other stud-
ies have found that the presence of one condition actu-
ally reduces the efficacy of the treatment for the other
condition.[31–33] Moreover, long-term data on the effi-
cacy of anxiety interventions have not demonstrated pre-
ventive effects on depression,[34] despite strong theoret-
ical reasons to hypothesize this chain of effects.[22]

The current literature on treatment and prevention
of anxiety and depression in children and adolescents
falls into four groups: (1) RCTs that intervened on and
measured either anxiety or depression, but not both.
This is the larger pool from which the reviewed stud-
ies came, but not all met criteria for the present review.
(2) RCTs designed to treat or prevent anxiety or depres-
sion, and also measured the other construct; this was
the primary focus of the current review. (3) RCTs that
were intended to affect both anxiety and depression and
measured both, but not always separately (e.g. internal-
izing symptoms) and not in an intentionally integrated
program;[35–38] and (4) RCTs that were explicitly con-
ceptualized and designed to test a transdiagnostic inter-
vention. This is a growing area of inquiry,[13, 39] but there
are not yet enough completed RCTs to review at this
time.

Thus, the purpose of the present meta-analytic re-
view was to address the second question (above). What
is the effect on depressive symptoms of interventions
aimed at treating or preventing anxiety, and similarly
what is the effect on anxiety symptoms of interventions
aimed at treating or preventing depression? That is, are
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there cross-over effects? If so, what are the relative sizes
of these effects? Finally, is there a difference between
treatment and prevention trials regarding cross-over ef-
fects, and does this vary for anxiety versus depression?

METHODS
We reviewed the treatment and prevention literatures to identify

(a) randomized controlled trials (RCTs), (b) targeting either anxiety
or depression, (c) in children and/or adolescents (mean sample age <

20), and (d) including at least one dimensional measure of both anxiety
and depression at the postintervention assessment point. We focused
on dimensional measures of anxiety and depression, because they more
sensitively assess change as compared to categorical metrics, and they
provide a common assessment method across studies varying in target
problem focus (i.e. studies that included diagnostic measures tended
to do so mainly for their target outcome and not for comorbid condi-
tions). Use of dimensional measures also was more consistent across
both the treatment and prevention literatures, allowing for compara-
ble analyses across studies. Therefore, because our specific question
concerned cross-over effects, we only included studies that reported
post-intervention results on dimensional measures of both anxiety and
depression. Thus, this is a targeted review rather than a comprehen-
sive summary of all RCTs aimed at treating or preventing anxiety or
depression.

For our review of the treatment literature, we turned to recent
evidence-based treatment updates, conducted under the auspices of
the Society of Clinical Child and Adolescent Psychology, to identify
the “best-practice” psychosocial intervention models in the literature.
For anxiety, CBT was clearly the dominant model and deemed a well-
established intervention for both children and adolescents.[29] For de-
pression, CBT was the most researched and well-supported interven-
tion for both children and adolescents, with interpersonal psychother-
apy (IPT) and attachment-based family therapy (ABFT) also receiving
support as interventions for depression in teens.[126] Accordingly, we
screened all of the behavioral or CBT studies for anxiety (N = 56) and
all the CBT (N = 34), IPT (N = 7), and other (e.g. family-focused ther-
apy, bibliotherapy, psychoeducation; N = 7) studies for depression for
inclusion in the current review. Of the anxiety trials, 29 were screened
out for not including any dimensional measures of depressive symp-
toms at post-intervention, and 11 were excluded for methodological
criteria (i.e. five included only youth with specific phobia, four did not
include a nonactive control condition, one did not randomize to the
control condition, one included non-anxious youth), leaving a total of
18 RCTs for this review. Of the 45 independent depression studies, 27
were screened out for not including dimensional measures of anxiety
symptoms at post-intervention, five were excluded for only assessing
anxiety at baseline but not as an outcome, and four were excluded for
methodological reasons (i.e. better categorized as indicated prevention
studies), leaving a total of nine RCTs for review.

For the review of the prevention literature, we surveyed the refer-
ence lists of recent meta-analyses of the prevention of anxiety[40–44]

and the prevention of depression.[45–48] We also searched the litera-
ture for RCTs of the prevention of depression or anxiety in youth,
which yielded 63 depression prevention trials and 54 studies targeting
anxiety or the reduction of internalizing problems (across anxiety and
depression). Of the 117 prevention trials, 73 studies were excluded
for not having dimensional measures of both depression and anxiety
at the post-intervention assessment. Another five trials were excluded
because they only included youth with specific phobias, and 10 did
not randomize to a nonactive control condition. The final review in-
cluded 15 depression prevention and 14 anxiety prevention RCTs.
Thus, despite the high level of comorbidity between depression and

anxiety,[11–14] half the anxiety trials and 62% of the depression studies
did not include dimensional measures of the other construct.

STATISTICAL ANALYSES
Modeling Approach. We conducted a mixed-effects, multiple-

endpoint meta-analysis using the metafor package (version 1.9–7) in
R environment (version 3.2.2).[49,50] Hedges’ g, a standardized mean
difference statistic that corrects for bias in small-sample studies,[51]

was the primary response variable indicating the number of standard
deviations separating treatment and control groups on average. Each
study (j) contributed two ESs to the meta-analytic model representing
the intervention effect on anxiety and depressive symptoms: g j

anx and
g j

dep , respectively. Parameters were estimated using restricted maxi-
mum likelihood (REML).

We ran a single a priori model regressing ESs on an indicator spec-
ifying the type of outcome variable (0 = Anxiety Symptoms, 1 = De-
pression Symptoms), and two study-level binary predictor variables:
an indicator of the primary target of the intervention (0 = Anxiety,
1 = Depression), and an indicator of the type of intervention (0 =
Prevention, 1 = Treatment). Additionally, we included all two- and
three-way interactions of outcome, target, and type. The intercept in
this model represented the conditional mean ES when all covariates
were equal to 0. When interactions were present, we ran the model
multiple times changing the reference levels of the predictor variables
to get estimates of the mean ES for different levels of the predictor vari-
ables (i.e. the simple slopes approach).[55] Our a priori model was as
follows:

gij = δ j + β1 j (Outcome)1ij + eij

δ j = γ00 + γ01(Target)1 j + γ02(Type)2 j

+ γ03(Target × Type)3 j + u j

β1 j = γ10 + γ11(Target)1 j + γ12(Type)2 j

+ γ13(Target × Type)3 j

where gij are individual ESs for outcome i within study j; δj is the
intercept for study j; β ij is the effect of Outcome in study j; eij are devi-
ations from the within-study intercept; γ s are regression coefficients
for study-level predictors, and ui represents between-study residuals.

Within-Study Dependencies. There were several sources of
within-study dependencies among ESs, violating the assumption of
independent residuals. First, some studies reported statistics for mul-
tiple measures of the same construct (anxiety or depressive symptoms).
In these instances, we averaged across the ESs for the same construct so
that each study provided a single estimate for both g j

anx and g j
dep us-

ing formulas provided by Borenstein et al. (2009).[54] When computing
a combined variance estimate for ESs measuring the same construct
within the same study, it was necessary to account for the correlation
between the two estimates.[54] Whenever possible, we used correla-
tions provided in the study articles. When these were not available, we
used documented correlations from the literature as estimates. When
correlations were neither reported in the study articles nor could be lo-
cated in the literature, we set the correlation between the instruments
measuring the same construct equal to 0.80, which was larger than
the vast majority of within-study correlations reported in the study
articles and literature, and the mean within-construct correlation (r =
.61). Using high correlations is a conservative approach that results in
the ES of interest having a larger standard error and, thus, less weight
in the meta-analytic model.[53]

A second source of dependency among ES estimates was the result
of some studies comparing multiple interventions to the same control
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conditions.[83] In these cases, we computed aggregate summary statis-
tics (means, SDs, and Ns) across the multiple intervention conditions
and used these aggregate summary statistics to compute a single es-
timate of g j

anx and g j
dep ; thus, these ESs represented the difference

between all study interventions and the control condition.[54]

Finally, each study provided two ES estimates (g j
anx and g j

dep ), vio-
lating the assumption of independent residuals. To account for the cor-
relation of g j

anx and g j
dep , we specified a variance-covariance matrix

with diagonal elements containing estimates of the sampling variance
for each ES and off-diagonal elements containing estimated covari-
ances among ESs from the same study: cov(g j

anx , g j
dep ).[52] Whenever

possible, correlations reported in the study articles or from published
sources were used to estimate within-study covariances. For example,
several studies contributed ESs for both the Children’s Depression
Inventory (CDI; Kovacs, 1992)[127] and the Spence Children’s Anxi-
ety Scale (SCAS; Spence, 1997)[128] but only some reported the study
correlation between these measures; therefore, we based our estimate
on a correlation reported in a large psychometric study of the SCAS
(r = .48).[128] When correlations were not reported in study articles
and could not be estimated from published sources, we imputed values.
Among studies for which correlations between measures of anxiety and
depressive symptoms were available, the mean correlation was r = .52.
In an effort to be conservative, we simulated a normal distribution for
the missing cross-construct correlations with a mean of r = .65 (range
0.53–0.80), thereby assuming that missing cross-construct correlations
had a mean of 0.65, with individual correlations deviating from this
mean value to form a normal distribution. Imputing a range of plausi-
ble estimates for missing cross-construct correlations is likely to bet-
ter capture the variability in cross-construct correlations across stud-
ies than simply imputing the same estimate (e.g. 0.65) for all missing
correlations.

RESULTS
Tables 1 presents descriptive characteristics and ef-

fects sizes for each of the 56 intervention studies meet-
ing inclusion criteria for this review, and Table 2
provides an overall summary of this information. Par-
ticipants in depression treatment trials were, on average,
almost three years older than those in the anxiety treat-
ment studies, which is consistent with the typical age
of onset of these disorders.[18, 19] Prevention trials had
much larger samples than treatment studies, likely due
to the high number of prevention studies with universal
samples. Whereas most studies assessed each construct
with one measure, anxiety treatment studies included 2
to 3 measures of anxiety. The CDI was the most com-
mon measure of depressive symptoms, except in the de-
pression treatment studies, which used other depression
measures as often as the CDI.

META-ANALYSIS RESULTS
There was considerable heterogeneity in ES estimates

in our meta-analytic model: Q(92) = 4862.77, P < .001.
Normal quantile and funnel plots showed that two ESs
drawn from the same anxiety treatment study[98] were
notable outliers, with g scores greater than 3 (see Fig. 1).
When this study was dropped from the analyses, model
results were similar indicating that the study was not in-
fluential due to its small sample size (N = 32). Apart from

these two outliers, there was little evidence of asymmetry
in the funnel plot. Additionally, sample size was not asso-
ciated with ES magnitude as would be expected if there
was a systematic bias against inclusion of small studies
with null findings.

The three-way, cross-level interaction of target∗
outcome∗type was significant: γ̂13 = 0.53, 95% CI [0.48,
0.59] (see Fig. 2). The conditional mean ES among
treatment studies targeting anxiety was significant for
both anxiety symptoms (γ̂00 = 0.67, 95% CI [0.41,
0.93]) and depressive symptoms (γ̂00 = 0.54, 95%
CI [0.28, 0.80]), but the mean ES for anxiety symp-
toms was significantly larger than the mean ES for
depressive symptoms (γ̂10 = 0.13, 95% CI [0.11, 0.15]).
Similarly, the mean ES among treatment studies target-
ing depression was significant for both depression (γ̂00 =
1.06, 95% CI [0.71, 1.42]) and anxiety symptoms (γ̂00 =
0.52, 95% CI [0.16, 0.87]), with the effect on depressive
symptoms significantly larger than the effect on anxiety
symptoms (γ̂10 = 0.55, 95% CI [0.55, 0.553]).

Among prevention studies targeting anxiety, the mean
ES was significant for anxiety symptoms (γ̂00 = 0.27,
95% CI [0.01, 0.52]), but not for depressive symptoms
(γ̂00 = 0.16, 95% CI [–0.09, 0.42]), and the mean ES for
anxious as compared to depressive symptoms was signif-
icantly larger (γ̂10 = 0.10, 95% CI [0.06, 0.14]). Among
depression prevention studies, the mean ESs were not
significant for either depressive symptoms (γ̂00 = 0.14,
95% CI [–0.12, 0.39]) or anxiety symptoms (γ̂00 = 0.09,
95% CI [–0.16, 0.35]), although the mean ES for
depressive symptoms was significantly larger than the
mean ES for anxiety symptoms (γ̂10 = 0.06, 95% CI
[0.02, 0.09]).

Among studies targeting anxiety, the mean ES for anx-
iety symptoms was significantly larger in treatment than
prevention studies (γ̂02= 0.41, 95% CI [0.04, 0.77]). Sim-
ilarly, among studies targeting depression, the mean ES
for depressive symptoms was significantly larger in treat-
ment than prevention trials (γ̂02 = 0.93, 95% CI [0.49,
1.37]). Cross-over effects of anxiety-focused interven-
tions on depressive symptoms were larger in treatment
than prevention studies (γ̂02 = 0.38, 95% CI [0.01, 0.74]).
Similarly, the cross-over effect of depression interven-
tions on anxiety symptoms tended to be larger in treat-
ment than prevention studies, but this difference was not
significant (γ̂02 = 0.42, 95% CI [–0.02, 0.86]).

Finally, the intervention effects may have been differ-
ent among universal prevention trials given that most
participants in these studies generally have low symp-
tom levels to start. Therefore, we ran a post-hoc model
with only the prevention studies to explore whether ef-
fects differed across studies of universal versus targeted
samples. As in our primary model, we specified main
effects of outcome, target, and risk (0 = targeted; 1 =
universal) and all possible two- and three-way interac-
tions. The three-way interaction of outcome∗target∗risk
was significant: γ̂13 = 0.21, 95% CI [0.07, 0.35]. Among
anxiety prevention studies, the effect on anxiety symp-
toms was significant in studies with universal samples
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Figure 1. Funnel plots of all effect sizes (Hedges’ g) across treatment and prevention trials and across trials targeting anxiety and
depressive symptoms. In the first panel, there were two effect sizes from the same anxiety treatment study (Masia-Warner et al.,
2007)[98] that were outliers with much larger than average effects on both anxiety and depressive symptoms. The second panel shows
the same funnel plot with these two outliers removed.

(γ̂00 = 0.31, 95% CI [0.18, 0.44]) but not with tar-
geted samples (γ̂00 = 0.03, 95% CI [–0.21, 0.27]), and
the magnitude of the mean effect size in studies with
universal samples was significantly larger than the mean

effect size in studies with targeted samples: γ̂02 = 0.28,
95% CI [0.01, 0.56]. Among depression prevention stud-
ies, the effect on depressive symptoms was significant in
studies of targeted samples (γ̂00 = 0.16, 95% CI [0.01,

Figure 2. Three-way interaction of target∗outcome∗type. The magnitude of intervention effects varied as a function of the primary target
of the intervention (anxiety or depression), the outcome measured (anxiety or depression symptoms), and the type of intervention
(treatment or prevention).
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Figure 3. Three-way interaction of outcome∗risk∗target from the post-hoc analysis. Among prevention trials, the magnitude of interven-
tion effects varied depending on whether trials used universal or targeted participant selection approaches (risk). The pattern of the risk
effect differed depending on whether the intervention was primarily targeting anxiety or depression (target) and whether the outcome
variable was anxiety or depressive symptoms (outcome). Anxiety prevention programs using universal samples had significant benefits
on both anxiety and depressive symptoms (i.e. cross-over effect). Depression prevention programs with targeted (i.e. at risk) samples
yielded significant benefits on depressive symptoms, but not anxiety symptoms. There were no benefits on either depressive symptoms
or anxiety symptoms among universal depression prevention trials and targeted anxiety prevention trials. Filled point estimates (circles
and triangles) represent conditional mean effect size estimates that are significantly greater than 0; hollow point estimates represent
non-significant conditional mean effect size estimates.

0.30]) and not significant in studies of universal samples
(γ̂00 = 0.05, 95% CI [–0.15, 0.24]), but the difference
in effect magnitude across universal and targeted studies
was not significant (γ̂02 = 0.11, 95% CI [–0.13, 0.36]).
Thus, whether prevention studies recruited high-risk or
universal samples did moderate intervention effects, but
the pattern of moderation was different for anxiety and
depression prevention studies (see Fig. 3).

Of particular note was that there was a cross-over
effect of universal anxiety prevention programs on de-
pressive symptoms (γ̂00= 0.16, 95% CI [0.03, 0.30]), but
no cross-over effect among targeted anxiety prevention
programs (γ̂00 = 0.15, 95% CI [–0.01, 0.39]); the magni-
tude of the difference in cross-over effect across universal
and targeted anxiety trials was small and not significant
(γ̂02 = 0.02, 95% CI [–0.26, 0.29]). There was no evi-
dence of cross-over effects of depression prevention pro-
grams, regardless of whether they were universal or tar-
geted. These analyses should be interpreted cautiously,
as they were based on a post-hoc model and cell sizes
were small.

DISCUSSION
The primary aim of the current meta-analytic review

was to determine whether interventions for children and
adolescents that explicitly target either anxiety or de-

pression show treatment specificity, or also significantly
impact the other outcome; that is, do they show cross-
over effects? We addressed this question both within the
same type of study (i.e. treatment, prevention) and across
study types. Only RCTs that measured both constructs
dimensionally were included in this review.

Results revealed an interesting significant three-way
interaction of intervention target (anxiety or depres-
sion) by outcome variable (anxious or depressive symp-
toms) by type of intervention (treatment or preven-
tion). For treatment studies, RCTs targeting anxiety
produced significant effects on both anxious and depres-
sive symptoms, although more strongly on anxiety than
depression; similarly, RCTs treating depression yielded
significant effects on both depressive and anxious symp-
toms, but with stronger effects on depression than anx-
iety. Thus, there was evidence of cross-over effects in
treatments purportedly targeting either anxiety or de-
pression, as well as treatment specificity, such that the
largest ESs were seen for the problem at which the treat-
ment was aimed. These encouraging results indicate that
the treatments reviewed here not only successfully af-
fected the targeted problem, but also had broader cross-
over effects.

These cross-over effects have several important im-
plications. First, although none of the included inter-
ventions were designed to be transdiagnostic, existing
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disorder-specific treatments for anxiety and depression
may already be operating through shared mechanisms
that link these conditions. For example, treatments that
help children challenge their cognitive distortions or re-
duce their behavioral avoidance through exposure may
be tapping into fundamental cognitive and behavioral
processes that underlie both types of symptoms. This
argument would be further bolstered by analyses of
the mediators of intervention effects on primary and
secondary outcomes in these trials. Such analyses are
sorely lacking from the youth intervention literature as
a whole,[56, 57] and for the treatment of internalizing dis-
orders, in particular.[58]

Second, it may be possible to provide youths with
interventions that impact both types of symptoms, ei-
ther directly or through a longitudinal, sequential ef-
fect. For example, treatments that decrease anxiety may
subsequently reduce or even prevent depressive symp-
toms that might otherwise follow from the anxiety, if
not treated successfully. Overall, these results suggest
that current, evidence-based treatments for anxiety and
depression in children and adolescents may have broader
effects than on just the target symptoms, at least at the
post-treatment evaluation.

Not surprisingly, the effects on the targeted outcome
were significantly stronger as compared to the other
symptoms. Thus, although some cross-over effects were
found, augmenting these treatments with procedures
known to specifically affect the other disorder may fur-
ther enhance the impact on the secondary symptoms.
This could be done by adding modules explicitly de-
signed to treat each set of symptoms,[59] or through a
more integrated, transdiagnostic intervention.[13]

With regard to prevention trials, the findings were
more complicated. Anxiety prevention studies signifi-
cantly affected anxiety symptoms, but not depressive
symptoms, and not surprisingly, the ES was significantly
larger for anxious than depressive symptoms. Thus,
there was no evidence of a significant cross-over effect
of anxiety prevention trials on depressive symptoms in
our primary model. It is noteworthy, however, that post-
hoc analyses showed an interesting pattern of findings.
Anxiety prevention programs delivered universally were
effective in targeting both anxiety and depressive symp-
toms (i.e. a cross-over effect), whereas targeted anxiety
prevention programs were not. These findings should be
interpreted cautiously, however, as they were post-hoc
and because there were few targeted anxiety prevention
studies.

Results of the analyses of the depression prevention
trials were more surprising. In our primary model, for
prevention studies targeting depression, the mean ESs
were not significant for either depressive or anxious
symptoms, although the ES for depressive symptoms was
significantly larger than for anxious symptoms. Thus,
based on the subset of studies reviewed here, the evi-
dence was not strong for an effect of depression pre-
vention programs on depressive symptoms, and even
less of an effect on anxiety. One third of the samples in

the depression prevention trials reviewed here were uni-
versal, however, which likely contributed to the overall
low ES, given that none of these universal trials found
significant effects on depressive symptoms. In contrast,
three of the seven studies using indicated samples[61–63]

and two of the three studies targeting selective (i.e.
low income) samples[64, 65] showed significant effects on
depressive symptoms. Post-hoc analyses showed that,
among studies with targeted samples, the mean effect size
for depression prevention programs on depressive symp-
toms (but not anxiety symptoms) was significant, but
small. Thus, consistent with prior meta-analytic reviews
[45–47], these findings indicate that depression preven-
tion programs may be effective in altering depressive
symptoms in at-risk youth. In contrast, the mean effect
among depression prevention trials using universal sam-
ples was not significant for either depression or anxiety
symptoms.

Finally, when comparing effects across the type of in-
tervention, mean ESs were significantly larger in treat-
ment than prevention studies for the effect of studies
targeting anxiety on anxious symptoms, and for the ef-
fect of studies targeting depression on depressive symp-
toms. Cross-over effects of anxiety-focused interven-
tions on depression symptoms and depression-focused
interventions on anxiety symptoms tended to be larger in
treatment than prevention studies, although these dif-
ferences were not significant. One factor that may have
contributed to the stronger effects for treatment as com-
pared to prevention studies, was that the treatment trials
used in this meta-analysis focused on studies included in
reviews of evidence-based interventions.[29, 126] Although
both negative and positive trials are featured in these re-
ports, these intervention models already had been estab-
lished as typically efficacious for their target problem. In
contrast, the prevention trials reviewed here included a
broader sampling of studies, likely with more variability
in quality than the treatment studies.

TRANSDIAGNOSTIC PERSPECTIVE
Diagnoses are increasingly being considered as di-

mensional rather than categorical, along an underlying
continuum of pathology.[66] High rates of comorbid-
ity and evidence of shared risk processes across psy-
chological disorders (i.e. transdiagnostic) suggest the
likelihood of common, “higher order” pathological
mechanisms that could be targeted within the same
transdiagnostic intervention.[67] Possible imprecision in
current nosological systems, however, also may have
contributed to the apparent crossover effects. Never-
theless, the research agenda of the National Institute of
Mental Health has shifted toward a shared mechanism
perspective, with the Research Domain Criteria (RDoC)
initiative proposing an innovative framework for study-
ing common elements of psychopathology, driving dis-
covery of new intervention targets, and shaping devel-
opment of novel protocols.[68]
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The studies in the current meta-analysis implemented
interventions that were not explicitly designed to be
transdiagnostic. Rather, because of our specific inter-
est in evaluating cross-over effects, we reviewed RCTs
that targeted either anxiety or depression, but also mea-
sured the other construct. Nevertheless, our results are
promising with regard to the future development of
transdiagnostic interventions. Treatments that targeted
depression or anxiety also significantly affected anxiety
and depression, respectively. Thus, existing treatments
provide a basis on which to build more integrated in-
terventions aimed at reducing both types of symptoms.
Given the extent of comorbidity between anxiety and
depression, interventions that address only one set of
symptoms at a time may be less efficient, whereas target-
ing common, “transdiagnostic” risk processes has the po-
tential to affect multiple outcomes. From a public health
perspective, development of an integrated treatment for
internalizing problems could be less demanding on the
time and resources of both clinicians and patients.

Several approaches to building effective transdiagnos-
tic interventions are possible. One strategy has been to
combine the techniques of two (or more) effective inter-
ventions together in a modular, algorithmic approach to
comorbidity.[59] The challenge here is to determine the
“right” dose of each disorder-specific technique without
doubling the amount of time in treatment. Another ap-
proach has been to select common treatment strategies
thought to have effects on multiple symptom domains
into a single, unified protocol.[13, 72] Disorder-specific
programs for treating anxiety and depression in youth
have similar structures and use several common inter-
vention strategies, such as psychoeducation, coping skills
training, problem solving, cognitive restructuring, and
behavioral exposure, which then may only require mi-
nor modifications to treat both conditions.

A somewhat more challenging way to go is to identify
the shared core etiological or maintaining mechanisms
common to the two conditions, and then create an inter-
vention that directly tackles these processes (e.g. emo-
tion dysregulation, negative affectivity, cognitive dis-
tortions, behavioral avoidance). For example, targeting
negative affectivity has been suggested rather than the
discrete disorders of anxiety and depression, especially
for children and adolescents, for whom these symptoms
are less differentiated than in adults.[69, 129]

Promising developments for transdiagnostic interven-
tion approaches have been emerging for adults,[70, 71]

and children.[13, 39, 72, 73] For example, Weersing and
colleagues[13] designed a treatment that condensed ex-
isting CBT protocols for anxiety and depression to their
core components and combined them into a brief, inte-
grated treatment protocol that targeted common under-
lying processes, such as behavioral avoidance and with-
drawal. In the area of prevention, a group prevention
program called EMOTION[73] recently was developed
to integrate core components of empirically supported
treatments for anxiety and depression into a preventive
intervention for indicated samples of youth.[74–76] Be-

cause these few transdiagnostic interventions for anxi-
ety and depression for children and adolescents are still
relatively new, results from randomized efficacy trials
are not yet available. Initial data from open trials indi-
cate that transdiagnostic treatments for teens may impact
both anxiety and depression similarly during treatment,
although continued improvements over post-treatment
may be stronger for anxiety than depression.[39]

LIMITATIONS AND FUTURE DIRECTIONS
Limitations of the current meta-analysis highlight di-

rections for future research. First, the studies reviewed
here were a subset of RCTs testing the efficacy of inter-
ventions for anxiety or depression, selected on the basis
of having included dimensional measures of both anxi-
ety and depression. Studies that only assessed categorical
diagnoses were excluded, as were studies that included
measures of anxiety and depression at baseline but did
not provided data on both constructs at post. Thus, the
findings of this meta-analysis may not be representative
of all RCTs evaluating interventions aimed at treating or
preventing anxiety or depression. For example, the mean
ES for depression treatment was high (i.e. over 1.0) as
compared to what has been reported using the broader
pool of depression treatment studies (i.e. about .40).[30]

This difference may have been due to several factors,
including the exclusion of some notable treatment tri-
als for depression in adolescents (e.g. TADS, 2004),[130]

or our focus on dimensional outcomes and exclusion of
diagnostic data from the ES means (i.e. ESs on dimen-
sional measures may be larger than for measures of disor-
der remission). Also, our review only had two depression
treatment studies with child samples, which tend to have
weaker effects than studies with adolescents.[126]

Second, the inclusion of several RCTs that used uni-
versal samples might have contributed to the relatively
low ESs for depression prevention trials. Previous meta-
analyses have found that depression prevention studies
with universal samples tend to not do as well as those
with either selective or indicated samples.[45, 47] A larger
pool of prevention trials is needed in order to more thor-
oughly examine differences in the ESs for depression and
anxiety symptoms as a function of sample type (i.e. uni-
versal vs. targeted).

Third, studies varied with regard to the number of in-
terventions tested and in the number of measures of anx-
iety and depression used. For studies that included mul-
tiple interventions, we computed aggregate summary
statistics across the multiple comparisons prior to calcu-
lating g; in these studies, g represented the average differ-
ence between all intervention conditions and the control
condition. When multiple measures of a construct were
included within the same study, we aggregated across
measures of the same construct to yield a single ES for
both anxiety and depressive symptoms from each study.
We chose this strategy rather than randomly selecting
only one measure so as to use all available data. Using a
composite index across measures, of course, diminishes
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the contribution of any particular measure. These mean
ESs might have been either an underestimate or a more
reliable indicator of the effects. Anxiety treatment stud-
ies were more likely than the other three study types to
include multiple measures of anxiety symptoms.

Finally, the current meta-analysis focused on the
effects at post-intervention. Future reviews should ex-
amine longer term cross-over effects. It is possible that
improvements in one type of symptom (e.g. anxiety) pre-
cede changes in the other symptoms (e.g. depression). In
addition, further research is needed regarding the mech-
anisms specific to changes in each type of symptoms as
well as the shared processes that simultaneously or se-
quentially affect both.
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