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Abstract

In 1998, Ost published [One-session treatment of specific phobias—a rapid and effective method]
[in Swedish] giving rise to the idea that brief, intensive, and concentrated psychosocial
interventions could exhibit public health impact. At this juncture, and per criteria of the Society
for Clinical Child and Adolescent Psychology, there are data supporting that brief, non-
pharmacological intervention [prescriptions] for pediatric anxiety can be considered well-
established or probably efficacious. In addition, data from 76 randomized controlled trials (V=
17,203 youth) yield an overall mean effect size of 0.19 on pediatric anxiety outcomes (pre-post).
Note, however, that effect sizes vary significantly. These data point to the capacity for clinical
change coming from in-vivo exposures for specific phobias (~3 h, one session), CBT with social
skills training (~3 h, six sessions for indicated prevention and early intervention), and CBT-based
parent training (~6 h, eight digital modules with clinician support). Given such evidence, we
recommend efforts be made to establish ways to position such treatment innovations for rapid
deployment facilitated by high-quality training, monitoring, technical assistance, and ongoing
disclosures.

The past three decades of research show that non-pharmacological interventions are
efficacious in the treatment and prevention of pediatric anxiety; however, few interventions
are having public health impact (National Academies of Sciences, Engineering and
Medicine, 2017). Conceptually, organizational/system-level factors (e.g., culture,
implementation climate; readiness for change; Aarons et al., 2018; Aarons & Sawitzky,
2006; Powell et al., 2015) and the structural design features of most evidence-based
psychosocial interventions (e.g., number, length, and frequency of sessions; type of provider
training and supervision) have been cited as significant barriers to achieving uptake,
sustainable implementation, and wide-scale dissemination in the United States. Ringle et al.
(2015), Reid et al. (2017), and Salloum et al. (2016) reported, for example, barriers to
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transporting evidence-based psychosocial interventions into service delivery settings,
including protocols designed to be delivered in too many sessions. As a result, when an
evidence-based psychosocial intervention reaches the community, provider-driven
adaptations occur (e.g., as much as two-thirds of the intervention is adapted for real-world
delivery; Rhoades et al., 2012), which probably compromise clinical outcomes (e.g., from
deviations in applying core change mechanisms with fidelity; Berkel et al., 2011).

To support evidence-based interventions in reaching the intended public health impact, a
second wave of efficacy and effectiveness research has been slowly emerging with foci on
“reengineering” evidence-based intervention (EBI) strategies. Herein, reengineering refers to
modifying EBIs to maximize fit between interventions, the realities of delivery
organizations, and the needs of end-users (e.g., service providers, youth, parents) to achieve
more accessible, efficient, and cost-effective care (Brownson et al., 2018; Chiarchiaro et al.,
2015). This is sensible (driven by evidence) based on meta-analytic findings suggesting that
longer treatments do not necessarily equate to superior clinical outcomes in mental health,
including EBIs for pediatric anxiety (Weisz et al., 2017). One approach to EBI
reengineering, for example, has been via the modification of protocols on the basis of
intervention length, session duration, and/or session frequency to be briefer. For example, in
a recent review, Ost and Ollendick (2017) found initial support for what they termed “brief,
intensive, and concentrated” (BIC) protocols for the treatment of pediatric phobias. For
pediatric anxiety, Ost and Ollendick only found four studies and thus cautioned against
making strong conclusions regarding efficacy or effectiveness of these protocols.

On the same spectrum as BIC is the idea that there might be a minimal intervention needed
for change (Glasgow et al., 2014). Some view minimal interventions as intended to offer the
smallest program dosage and intensity that can be delivered by an implementer with
minimal expertise and resource set to achieve positive clinical outcomes. Ideally, these
minimal interventions are theorized to work best by including only the strongest EBIs, while
considering design features that yield consumer-friendly protocols (e.g., highly compatible
with user needs, low application complexity). On the same spectrum, Rotheram-Borus et
al.’s (2012) have placed their disruptive-innovations thesis. These are minimal interventions
that could meet essential needs for the majority of consumers, while enabling more
sustainable dissemination and implementation efforts, as previously articulated by the
Knowledge to Action (Centers for Disease Control and Prevention; Wilson et al., 2011), the
Diffusion of Innovations (Rogers, 2002, 2010), and more recently the RE-AIM (Harden et
al., 2018; Kessler et al., 2013) conceptual frameworks. Here, on the spectrum, principles
from entrepreneurial science are also found. That is, the minimal viable product (MVP)
(Osterwalder & Pigneur, 2011) emphasizes the importance of developing innovations with
the minimal set of features necessary to satisfy early adopters in order to gather feedback to
iteratively develop “final” versions of products or services that are market-oriented, user-
centered, and person-focused. To the spectrum, we introduce a metric: Non-pharmacological
prescription [p]. [p] reflects the inscription and subscription (i.e., treatment name/type,
amount in sessions/strength in session length to be dispensed). Ideally, [p] also reflects the
signa [Sig], or directions to patient, such that individual-level instruction-compliance ratio
for in-session and out-of-session skill application with quality can be considered. Our ideas
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to the conceptualization of [p] come from theory in Berkel et al. (2011), Gierisch et al.
(2010), and Glasgow et al. (2014).

Brief, Non-Pharmacological, Interventions for Pediatric Anxiety

Since the initial work of Ost and colleagues, several randomized controlled trials (RCTs)
targeting pediatric anxiety via brief, non-pharmacological, interventions have been
published. In addition, about one-third of these brief-interventions deviate from cognitive
and behavioral therapy theory, which is a positive step toward intervention innovation in
pediatric anxiety. Armed with this knowledge, the time is ripe for shedding new light on
progress made toward determining the evidence-based status of reengineered interventions
in the pediatric anxiety area.

The focus on pediatric anxiety is important for several reasons. First, anxiety disorders are
among the most prevalent psychiatric problems in youth, with rates ranging from 5% to 12%
in children and as high as 31% in adolescents (Merikangas et al., 2010). Second, anxiety
disorders are associated with significant impairments in functioning across several areas,
including academic achievement, social competence, and self-esteem (e.g., Ezpeleta et al.,
2001). Third, without intervention, anxiety disorders typically persist into adulthood and for
some youth, are prospectively linked to negative sequela, including clinical depression,
suicidal ideation, non-suicidal self-injury, conduct problems, and illegal substance use
problems (Cummings et al., 2014). Fourth, pediatric anxiety disorders carry a significant
societal cost, exceeding 17 USD billion per year, largely due to health-care expenditures,
school absenteeism, and lost productivity due to parents or primary care-givers missing work
(e.g., therapy appointments, staying home with the child, medical visits) (Bodden et al.,
2008; Chisholm et al., 2016). Lastly, despite availability of several empirically supported
psychosocial interventions for pediatric anxiety, real-world access is strikingly low (each
year, 60% to 80% of youth with anxiety and its related impairments never receive services;
Beesdo et al., 2009; Kohn et al., 2004; National Academies of Sciences, Engineering and
Medicine, 2017). And, for youth who receive treatment services, recovery rates tend to
average 60% with remission falling by 10% over time (Barrett & Turner, 2004; Chavira et
al., 2004; Silverman et al., 2008).

The problem of pediatric anxiety is substantial and significant; so much that research efforts
also have focused on advancing preventive interventions designed to interrupt the escalation
of symptoms and the onset of anxiety disorders at the universal, selective, and indicated
levels. Briefly, the Institute of Medicine classifies universal prevention as that which
addresses the population at large; selective as that which targets those with an elevated
vulnerability; and indicated as that which focuses on those with disorder levels that are
subsyndromal or high and projected to develop into diagnoses (O’Connell et al., 2009). In
the clinical child and adolescent area, the prevention of pediatric anxiety is as important as
its treatment, particularly because prevention efforts appear to be promising in offering an
additional avenue to maximize fit between the EBIs, its possible delivery settings (e.g.,
schools, summer camps), and the needs of end-users (e.g., youth, caregivers, lay
implementers) to reduce the burden posed by pediatric anxiety. In fact, several studies show
that pediatric anxiety can be prevented via brief, non-pharmacological, interventions; and

J Clin Child Adolesc Psychol. Author manuscript; available in PMC 2020 September 04.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Stoll et al.

Page 4

like most treatments, preventive interventions draw on cognitive and behavioral therapy
theory. Also, as it should be anticipated, preventive effects on clinical outcomes take time to
emerge and are expected to vary by level (e.g., universal vs. indicated) (Fisak et al., 2011);
while positive preventive effects also are relatively stable. For example, at the universal
level, small effects are often found, followed by greater effects on clinical outcomes at the
selective and then at the indicated prevention level. And, relative to treatment, prevention
efforts offer strong promise in reducing anxiety symptom levels or risk for anxiety disorder
development (e.qg., effect sizes tend to range from 0.26 to 0.32 for indicated prevention and
from 0.35 to 0.76 for treatment; Fisak et al., 2011; Reynolds et al., 2012; Stoll & Pina,
2016). Moreover, given that preventive interventions are typically shorter in duration
compared to treatments, delivered in non-clinical community settings (e.g., schools, after-
school settings), and increasingly implemented by non-mental health professionals (teachers,
assistant principals), prevention offers another critical channel by which EBIs could be
disseminated and sustained at-scale for adequate public health impact.

The Present Study: Meta-Analysis and Evidence Base Status

As such, this research sought to achieve two principal objectives. First, this study aimed at
quantifying (via meta-analysis) the magnitude of effects produced by brief, non-
pharmacological interventions on pediatric anxiety outcomes. Within this aim, program
effects were examined in the contexts of moderation, such that variations were expected as a
function of two categories of moderator variables relevant to intervention protocol (e.g.,
treatment versus prevention) and participant characteristics (e.g., youth age). Second, this
study aimed at evaluating the evidence-based status of brief, non-pharmacological
interventions, in an effort to draw conclusions that would inform clinical practice.

In terms of hypotheses, relevant to the first aim, it was expected (and desired) that the
interventions of focal interest herein would produce small to medium effect sizes on
pediatric anxiety outcomes, which would be consistent with findings from meta-analyses of
several brief non-pediatric anxiety interventions — including multiple interventions designed
to span just one session (e.g., Schleider & Weisz, 2017; Schleider et al., 2019b). Also
expected (and desired) would be that larger effect sizes come from treatment, compared to
prevention (indicated, selective, universal; Fisak et al., 2011; Reynolds et al., 2012).
Clinically, one should desire large effects from treatment because this is the service often
offered to youth that show the highest symptom levels and most severe impairment
(empirically, higher risk levels tend to derive the earliest and greatest benefit from
prevention; Spoth et al., 2014; Verdurmen et al., 2014). In an exploratory way, other putative
moderators (i.e., provider type, modality, theoretical approach, youth age, ethnicity
representation, gender) were considered and tested in terms of its relation to effect size. In
the past, few studies have shown moderation effects. Reynolds et al. (2012) reported larger
effect sizes by delivery modality with individual-based cognitive and behavioral therapy
(CBT) for adolescents showing greater effects than group-based CBT, non-CBT, or
nonspecific child-focused services (albeit formal sub-group analyses were not conducted to
determine statistically significant variations). Fisak et al. (2011) reported larger effects for
interventions delivered by mental health professionals compared to delivery by lay
providers. We are not aware of any other type of known moderator of response for

J Clin Child Adolesc Psychol. Author manuscript; available in PMC 2020 September 04.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Stoll et al. Page 5

interventions targeting pediatric anxiety. In terms of the second aim, it was anticipated that
certain brief, non-pharmacological interventions could emerge as well-established or
probably efficacious. For example, CBT (with and without parent involvement or
medication), in vivo exposure, behavior therapy, and family therapy (e.g., CBT for child and
parent) are already earmarked as well-established or probably efficacious in the treatment of
pediatric anxiety. These levels of empirical support refer to typical protocols (Higa-
McMillan et al., 2016); but since many reengineered interventions (in both treatment and
prevention) draw on the same efficacious components as typical protocols, some
reengineered — as brief — could be brought to the attention of psychology training programs,
practitioners, and third-party payers.

METHODS

Study Search Procedure

The principal source to select each study for evaluation was a computer index search using a
combination of PsychINFO and Web of Science. Parameter selections were categories
(psychology, psychiatry), topics (intervention, treatment, psychotherapy, training,
modification), evaluation (clinical, randomized, comparison, effect, outcome), and
population (child, youth, adolescent). In conjunction with selected parameter options,
searches were carried out using combinations of the following keywords: anxiety,
generalized anxiety, separation anxiety, social phobia, social anxiety, specific phobia,
therapy, prevention, fears, phobic, worry, and panic. Auto-explode options were used in all
computer searches to ensure that all relevant topics within the broader categories were
included. The computer index search was supplemented with manual searches of studies
cited in published meta-analyses, reviews, references in targeted studies citing other RCTSs,
and “in press” or “first online” studies recommended by the two search engines.

Study Selection

Studies were included for consideration based on the following criteria: (1) participants were
selected and included in the original study on the basis of measures that had some degree of
evidence of psychometric reliability (e.g., published Cronbach alpha reliability coefficients)
due to: (1a) clinical anxiety as evidenced by diagnoses and/or symptoms, (1b) subsyndromal
anxiety symptoms indicative of increased risk for disorder development, (1c) the presence of
known risk factors associated with anxiety disorder development (e.g., parent with a
diagnosed anxiety disorder), or (1d) universal prevention efforts specifically targeting
anxiety disorders; (2) the mean age of child participants was 18 years or younger; (3)
participants did not have a co-morbid neurodevelopmental disorder (e.g., autism spectrum
disorder) or significant externalizing disorder; (4) random assignment to conditions used; (5)
at least one condition evaluated a non-pharmacological intervention with a maximum
intervention of 11 direct hours (including required booster sessions); and (6) condition
protocols were clearly explained or specified. Studies of interventions involving medication
only were excluded, as well as those focusing primarily on academic concerns, peer
rejection or unpopularity, or “medical” problems (e.g., distress associated with a medical
condition or procedure). Search efforts resulted in 76 studies meeting inclusion/exclusion
criteria. Figure 1 shows the study search and inclusion flowchart.
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Study Coding Procedures

Studies were coded on variables relevant to quantitative characteristics used to calculate
effect sizes. Anxiety outcome measures were included for effect size coding if the measure
assessed anxiety symptoms, levels, or diagnoses using valid and reliable metrics (e.g., youth
self-report, parent/caregiver report, behavioral observations, clinician assessments). For each
eligible measure, the mean, standard deviation, and sample size was coded at each available
assessment point.

Quantitative characteristics relevant to participant and intervention characteristics also were
coded to evaluate effect size variations based on theory and published meta-analyses
(Reynolds et al., 2012; Schleider & Weisz, 2017; Weisz et al., 2017). The variables were sex
(female), race/ethnicity (minority representation), age (in years), primary/targeted anxiety
problem (specific phobia vs. mixed anxiety vs. another specific anxiety disorder),
intervention level (treatment, indicated prevention, selective prevention, universal
prevention), focal intervention recipient or beneficiary (child, caregiver), primary delivery
setting (research laboratory, community), provider (professional, nonprofessional or lay),
training of providers (required vs. not required), supervision of providers (required vs. not
required), intervention modality (individual, group, digital, attentional bias modification
training), and comparator condition type (no-treatment or waitlist, placebo or attention
control, another treatment). Two intervention design features relevant to our [p] calculation
also were coded: intervention length (the total time in weeks as defined by the intervention
[e.g., 10 weeks]) and session duration (average time per single session as defined by the
intervention [e.g., 60 min]).

Quantitative data from measures assessing constructs of interest were entered into a
Microsoft Excel (Microsoft Corp., Richmond, WA) database with algorithms programmed to
calculate effect sizes. To ensure reliability, Lipsey and Wilson’s (2001) recommendations
were implemented. First, approximately 3 weeks following the original coding of the
studies, 100% of the studies were re-coded in a separate database without access to the
original coding file. Double-entered data were checked against the original database by an
independent and trained rater. Data corresponding to sample and intervention variables were
coded by two independent and trained raters and verified by the first author. Inter-rater
reliability between the two coded databases was moderate to high (0.86 >ICCs >0.94) for
continuous effect size and moderator data and substantial to almost perfect (0.79 > xappas
>1.0) for categorical variables.

Effect Size Calculation

To calculate between-group effect size estimates, the independent group pretest-posttest
(IGPP) procedure was used. The IGPP procedure allows for comparisons between two
independent groups (e.g., intervention vs. control) on their corresponding mean change
scores on some dependent measure using different standardized instruments. This increases
confidence that observed differences are truly attributable to the intervention condition and
not a result of nonspecific epiphenomenal factors (e.g., passage of time, attention; Hedges,
1982; Morris & DeShon, 2002). Between-group effect sizes were calculated for all anxiety
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outcomes from pre to post-intervention, as well as pre-intervention to follow-up using the
following equation:

MPre,Im - MPost,Int) - (MPre,Com - MPost,Cont)
SDpooled,pre

ESiGppg = ((
ol 3
[1 4N - 9]
In the first half of this equation, (Mpse 10— Mpost 1n0) is the mean difference for the

intervention group, (Mpre cont = Mpost.cont) 1S the mean difference for the control group, and
SDpooled, pre 1S defined as:

2 2
(ng1 = Dsg1 + (ng2 — Dsgg2
(ng1 -1 +(mg2-1)

SDpooled, pre =

Here, ng is the number of subjects in the intervention group, /¢ is the number of subjects
in the control group, S is the pre-intervention standard deviation for the intervention
group, and Sgp is the pre-intervention standard deviation for the control group. Pre-
intervention standard deviations were used as they were measured before any intervention
has happened and are thus more likely to be consistent across studies (Becker, 1988).

As noted by the second half of the IGPP equation, effect sizes were adjusted to yield
Hedge’s g estimates, which is recommended as to account for the potential upward bias of
Cohen’s deffect sizes when based upon a collection of studies that include small sample
sizes (e.g., NV < 20; Lipsey & Wilson, 2001). Effect sizes also were weighted by the
reciprocal of the standard error to account for differences among sample size and variances
using the following equation (Lipsey & Wilson, 2001):

1

Wsm = 5
2
nGl +nG2 N (ESIGPPg)

nginG2  2(nGi+ng)

For all effect sizes reported herein, positive values reflect effects that are occurring in the
expected direction (i.e., the intervention is related to the theorized clinical improvements)
whereas a negative effect size value reflects continued clinical deterioration (i.e., the
intervention seems unrelated to the theorized clinical improvements). A 95% confidence
interval was derived for each effect size aggregate and labeled using the standards suggested
by Cohen (1988): small (0.20 or less), medium (about 0.50), and large (0.80 or over); for
communication purposes only.

Meta-Analytic Procedure

Individual studies frequently reported multiple measures of anxiety outcomes. The inclusion
of multiple measures per singular construct violates assumptions of independence that
underlie meta-analysis (Rosenthal & DiMatteo, 2001). When this assumption is violated,
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sample sizes are inflated and standard error estimates are distorted, producing biased effect
size estimates. To maintain assumptions of independence, and per the recommendation of
Lipsey and Wilson (2001), multiple effect sizes for a single construct within studies were
averaged prior to synthesis with effect sizes from other studies to ensure that each study only
contributed a single effect size estimate.

In terms of statistical approach, random effects models were used to calculate overall
weighted effect sizes. Unlike a fixed effect approach that assumes between-study differences
are due to sampling error alone, random effects models assume that between-study
differences are the result of both sampling error and other sources of variability (e.g.,
putative moderators, study design, random differences). In this way, random effects models
enable broader generalizability of meta-analytic findings to populations beyond those under
investigation (Cooper et al., 2009; Hedges, 1983; Rosenthal & DiMatteo, 2001). To confirm
the a priori decision to use a random effect model approach, and given the considerable
methodological differences across studies, heterogeneity of effect sizes was determined
using the Q-test.

k 2

k (Zi=1WiYi)

Q= ) WiYj— gt
i=1 Zi=1Wi

The Q-test examines whether between-study variation could be completely explained by
within-study sampling error or whether the variation among effect size values reflect real
and important differences between studies. A significant Q-test value indicates there is
significant variability in effect sizes beyond sampling error that should be examined via
formal meta-moderation analyses. When the Q-test was significant, the 12 statistic also was
calculated:

2_Q-(m-1
Q

The 12 statistic provides an estimate of the proportion of observed variance that reflects true
differences among effect sizes, with guidelines suggesting that 25%, 50%, and 75% values
represent low, moderate, and high levels of heterogeneity, respectively (Higgins et al., 2003).

Validity Assessment

A byproduct of peer-reviewed publication standards and procedures is the “file-drawer
problem,” which suggests that published studies are more likely to report statistically
significant results than unpublished studies (Rosenthal, 1991). As such, meta-analytic
reviews may yield a systematic upward bias due to the omission of null findings such that
effect sizes may not accurately represent the “truth”. To address the file-drawer problem and
potential publication bias, the fail-safe N (FSN; Rosenthal, 1991) was calculated using the
following equation:
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K(kz> - 2700)

ko= 2.706

In this equation, K'is the total number of studies assessing outcome or mediator variables in
the meta-analysis and Zis mean effect size produced by the K 'studies. The FSN represents
the number of studies with a mean effect size of zero that would be needed to reduce an
effect size to non-significance. Thus, the FSN approximates how resistant calculated effect
sizes are to null effects.

Moderators of Between-Group Effect Sizes

To ascertain the potential moderators of between-group effect sizes, a series of analog-to-
ANOVA tests were conducted using the International Business Machines’ Statistical
Package for the Social Sciences (IBM’s SPSS) with the MetaF macros provided by Wilson
(2003). This macro uses a mixed effect model to test for moderation, whereby studies within
subgroups are pooled using random effects approaches, while tests of significance between
subgroups are conducted using fixed effect approaches (Borenstein et al., 2009). In addition,
two approaches were taken to increase confidence in moderator findings. First, analyses
were only conducted if the moderator category contained at least three studies per sub-group
because meta-analytic moderation estimates have shown to be poor when the number of
studies is very small (Weisz et al., 2017). Second, to maximize meta-analytic power in
detecting significant moderation effects, separate analyses were conducted for each
candidate moderator variable at each focal time point (i.e., pre- to post, pre to follow-up)
(Raudenbush & Bryk, 2002; Van den Noortgate et al., 2013). To control for the increased
possibility of Type I error due to the number of separate moderator analyses, a Holms-
Bonferroni correction was applied. The Holms-Bonferroni adjusts p-values based on the
total number of contrasts within a moderator category as to maintain experiment-wise error
rates at a target alpha level while yielding more statistical power than a traditional
Bonferroni correction. For example, focusing on one moderator category at a time
(intervention, participant), analog-to-ANOVA tests were used (or meta-regression for
continuous variables) to test for moderation. Then, the contrast with the smallest p-value was
evaluated against an alpha of 0.05 divided by the total number of contrasts in the moderator
category. If the contrast remained statistically significant, then the contrast with the next
smallest p-value was tested using an alpha level of 0.05 divided by the number of remaining
contrasts in the moderator category. This process continued until a nonsignificant difference
within the category was observed; at which point, all remaining contrasts in the category
were considered nonsignificant (for a more detailed discussion of the Holms-Bonferroni
correction, see Jaccard & Guilamo-Ramos, 2002).

Non-Pharmacological Prescription [P] Calculation

For this research, [p] was calculated by multiplying intervention length by the product of

session duration and session frequency. Session frequency was obtained by dividing a total
number of intervention sessions by intervention length. In addition, the average number of
days in-between sessions was calculated by multiplying the inverse of intervention session
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frequency by seven (representing the number of days in a week). For [p], in-between session
time is considered an estimate of single dose/day (i.e., the time in which a single
intervention dose — one session — has the potential to have effects on targeted outcomes
(assuming beneficiary responsiveness is optimal, for example).

Evidence Base Status Evaluation

RESULTS

Evaluation criteria adopted by the Society of Clinical Child and Adolescent Psychology
(SCCAP; Southam-Gerow & Prinstein, 2014) from the guidelines originally articulated by
Chambless and colleagues (Chambless et al., 1998; Chambless & Hollon, 1998; Chambless
et al., 1996) were used to determine the evidence-based status of brief, non-pharmacological,
interventions for pediatric anxiety. Criteria are shown in Table 1. Using the M.1 to M.5
criteria listed in the table, two independent and trained evaluators rated the methodological
robustness of each study, with coding verified by the first author. Initial agreement between
evaluators was 98% with raters differing in their coding of the M.5 criterion for one study.
The raters and first author discussed each discrepancy and then a 100% agreement between
parties was reached.

Upon establishing the methodological robustness of each study, “intervention families” were
created to facilitate evidence-based status classification. Interventions were aggregated into
distinct families when they shared most therapeutic elements with comparable theoretical
foundations and prescribed the same intervention dosage (i.e., non-pharmacological
prescription). When interventions had principally different theoretical underpinnings or
shared comparable theoretical foundations but prescribed different intervention dosage
amounts, they were separated into distinct intervention families. This approach was taken as
to facilitate the ability to identify minimal intervention dosage thresholds necessary for
clinically significant change in anxiety outcomes. Intervention families were then classified
based on their empirical support into one of five “levels”, including well-established,
probably efficacious, possibly efficacious, experimental, and questionable. Descriptions of
each level, including evidentiary requirements, are presented in Table 1.

Characteristics of Included Studies

The final sample of studies consisted of 76 RCTs, including 40 that were prevention focused
(13 indicated, 4 selective, and 17 universal) and 36 treatment focused. The total sample size
was 17,203 youth between the ages of 3 to 18 years old (M= 10.61, SD = 2.75) with 55%
being girls. Twenty-five studies evaluated interventions with samples consisting mostly of
Caucasian youth, while only three studies evaluated interventions with majority non-
Caucasian samples (Ginsburg & Drake, 2002; Kato & Shimizu, 2017; Pina et al., 2020). The
remaining 48 studies did not report sample demographic information to ascertain ethnic
minority representation. In terms of intervention characteristics, 114 independent
intervention conditions were evaluated, with an overall average of 6 direct intervention hours
(range = 1 to 10; SD = 2.64), delivered in about 8 sessions (range = 1 to 12; SD = 2.90),
across 7.14 weeks (range = 1 to 16; SD = 3.47), with an average of 6 days between
intervention sessions (range = 0 to 14; SD = 2.14). Approximately, 80% (7= 60) of
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interventions targeted pediatric anxiety broadly, without a focus on a particular disorder; of
the remaining interventions, 13% (7= 10) targeted specific phobias and 8% (/7= 6) focused
on social anxiety. Most interventions were based on cognitive and/or behavioral therapy
theory (63%), delivered by highly trained mental health professionals (67%), and largely
focused on youth as the primary intervention recipient (91%). In terms of intervention
modality, 48.5% (n= 32) of studies reported on protocols delivered in group format, 21.2%
(n=14) individual format, 21.2% (7= 14) used some form of technology in program
delivery (e.g., internet, CD-ROMSs, computer games). About 14% (n7=9) of studies used
attention-bias modification training (ABMTt) protocols and 4.5% (n = 3) were bibliotherapy.
With regard to comparator conditions, 53% (7= 41) of studies used a waitlist or no
treatment control, 22% (n = 17) compared an intervention to an active control condition
(e.g., attention control, education support), and 8% (/7= 6) used another proven intervention
as the comparator.

Included studies are summarized in Table 2. Column 1 names the investigatory team and
publication date. Column 2 reports participants’ characteristics (i.e., age, sex, clinical
inclusion criteria) and randomization to condition and comparator. Column 3 describes
significant program effects and condition comparison results. Finally, column 4 specifies
Table 1 criteria relevant to the methodological robustness for each study. A total of 64
studies was considered methodologically robust in that they met M.1 to M.5 criteria. Twelve
studies did not meet M.5 criterion because the sample size per condition/comparator was too
small to detect reliable effects (i.e., Attwood et al., 2012; Barrett et al., 2001; Dewis et al.,
2001; Gallagher et al., 2004; Ginsburg & Drake, 2002; Hains, 1992; Muris et al., 2002,
1998; Sheslow et al., 1983; Stallard et al., 2011; Tillfors et al., 2011; Whiteside et al., 2015).

Produced by Brief, Non-Pharmacological Interventions

Of the total sample of 76 studies, 64 reported data necessary to calculate between-group
effect sizes (i.e., raw means and standard deviations for outcomes measured at a minimum of
two time points for an intervention and comparator). Calculated effect sizes are reported in
Table 3. In the table, column 1 corresponds to the level of intervention. Column 2 shows the
number of studies that contributed to the effect size calculation, and column 3 indicates the
meta-analytic sample size. Column’s 4 through 7 report the weighted Hedge’s g effect sizes
of anxiety outcomes and corresponding effect size standard deviations, 95% confidence
intervals, and fail-safe N. Finally, column 8 reports Q-test statistics relevant to heterogeneity
among effect sizes.

Findings showed that brief-treatments produced a pre to post effect size of 0.35 (SDg =
0.36) whereas brief-prevention produced a pre to post effect size of 0.13 (SDg = 0.24).
Within brief-prevention, there was some variability. Indicated and selective prevention
produced effect sizes of 0.22 (SDg = 0.24) and 0.31 (SDg = 0.25), respectively. Analyses
revealed no significant differences in pre to post effect sizes between indicated and selective
prevention studies (Qp = 0.32, p< .57) and were thus combined into a singular targeted
prevention category for remaining analyses. Universal prevention produced an effect size of
0.09 (5Dg = 0.19); from pre to post. Overall, fail-safe N calculations were generally robust;
however, the fail-safe N for selective prevention estimate was 2 suggesting that those effects
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would likely be altered by the presence of studies producing null effects or could simply be
due to the small number of included studies (n= 4).

Results for pre to follow-up effect sizes were based on the 30 studies that reported follow-up
data with continuation assessments ranging from 1 month to 4 years post-intervention. The
meta-regression showed that follow-up duration did not account for significant differences in
effect sizes (Q=2.19 [1, 116], p=.14); accordingly, effects were averaged across
assessments such that each study in the meta-analysis contributed a single estimate of pre to
follow-up effects (M= 8.88 months; SD = 8.76). As shown in Table 3, the effect size for
brief anxiety treatments decreased slightly (approximately 0.05 g-units) from pre-
intervention to follow-up suggesting that these interventions could be mostly maintaining
effects over time rather than showing growth in clinical outcome gains. Prevention produced
an overall effect size from pre-intervention to follow-up of 0.22 (SD = 0.23) representing an
increase of 0.09 g-units from pre to post-intervention effects. This suggests a slight growth
in clinical outcome gains over time Indicated prevention produced a pre to follow-up effect
size of 0.30 (SD = 0.29), universal prevention produced a pre to follow-up effect size of 0.17
(SD=0.17), and lastly, selective prevention produced a pre to follow-up effect size of 0.21
(SD=0.10).

Moderators of Brief, Non-Pharmacological Intervention Effects

There was moderate to a high degree of heterogeneity and thus moderation analyses were
conducted as planned. That is, heterogeneity statistics indicated a significant degree of
between-study variance in effect sizes from pre to post (Q,, = 189.60 [63], p < .001) and pre
to follow-up (Q,, = 91.94 [29], p< .001). |12 statistics indicated that 46.80% to 70.30% was
true between-study variation; pre to follow-up effect sizes had 12 rates of 68.40% to 73.77%.

From pre to post-intervention, only level of intervention emerged as a significant moderator
of effect sizes (Qp = 28.11, p<.001), such that treatment yielded larger effect sizes (9=
0.26; 95% CI 0.16 to 0.37) than targeted prevention (g = 0.21; 95% CI 0.12 to 0.30).
Universal prevention (g = 0.09; 95% CI -0.05 to 0.23) effects were non-significant. In terms
of the levels of prevention, there was a significant difference in pre to post effect sizes
between targeted and universal prevention (Qp = 3.84, p < .05). None of the participant traits
and no other intervention level characteristic emerged as significant moderators of pre to
post or pre to follow-up effect sizes.

Evidence-Based Status of Brief, Non-Pharmacological, Interventions for Pediatric Anxiety

As shown in Table 4, the well-established criteria applied to in vivo exposure treatment (in
one/single session with three intervention hours) for specific phobias. Six reengineered
interventions met the probably efficacious criteria: CBT (9 to 10 h), behavior therapy (8 h),
stress inoculation training (8 h), clinician supported digital parent training (6 h), and
exposure-based CBT with social skills training (3 h). Sixteen reengineered interventions
were classified as possibly efficacious: CBT with or without parents (8 hr), clinician
supported digital CBT (3 to 7 h), and clinician supported bibliotherapy (3 to 5 h). Also,
ABMLt met the possibly efficacious criteria in terms of: training away from threatening
stimuli (1,920 trials across 4 sessions), training toward positive stimuli (640 trials across 4
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sessions). There is a handful of additional reengineered interventions meeting the possibly
efficacious criteria (include stress inoculation training; growth mind-set training,
psychoeducation, in-vivo exposures in 1.5 h, and emotive imagery for specific phobias).
Eleven interventions were classified as experimental. That is, neurofeedback with exposure
and attention training (5 h), as well as biofeedback interventions with relaxation training (6
h) as delivered via immersive computer video games were classified as experimental. These
experimental interventions produced significant within-group reductions in pediatric anxiety
outcomes, but no between-group comparisons against active controls. Eye movement
desensitization and reprocessing (EMDR) (2.5 h) was found to be no better (or equivalent) to
in-vivo exposures.

Non-Pharmacological Prescription [P]

To help inform clinical practice, between-group, pre to post-intervention effect sizes were
calculated only for well-established and probably efficacious brief-interventions along with
the corresponding [p] scores (from the number of sessions, length of session, frequency of
sessions); given published data. In terms of treatment, approximately 3 h of intervention for
a specific phobia is able to produce a mean effect size of 0.36 (SD = 0.43; 95% CI = 0.08 to
0.80; k' studies = 5) when in-vivo exposures are implemented. In addition, about 7 h of CBT
for pediatric anxiety disorders is able to produce a mean effect size of 0.50 (S0 = 0.52; 95%
Cl =0.02 to 0.97; k= 6). Furthermore, approximately 6 h of clinician supported digital
parent training is able to produce a mean effect size of 0.32 (SD = 0.14; 95% Cl = 0.11 to
0.47; k= 2) on pediatric anxiety outcomes. From pre to follow-up (about 5 months), the
overall mean effect size for CBT was 0.33 (SD = 0.47; 95% CI = 0.04 to 0.71; k= 3) but
there were insufficient studies to reliably calculate pre to follow-up effect sizes for parent
training, behavior therapy, and in vivo exposures.

Turning to prevention, targeted (indicated and selective) efforts are able to produce a mean
effect size of 0.41 (SD=0.30; 95% CI = 0.13 to 0.69; k= 6) from about 8 h of EBIs.
Interestingly, these 8 h of EBIs are producing almost twice the effect size as typical length
EBIs (per Fisak et al., 2011 meta-analysis). In contrast, the effect size for universal
prevention was small (0.09, SD = 0.15; 95% CI = 0.01 to 0.18; k= 12) and less than the
corresponding universal prevention effect from non-reengineered ones. The pre to follow-up
(about 9 months) effect size for targeted prevention was 0.45 (SD = 0.36; 95% CI = 0.08 to
0.82; k= 5) and for universal, it was 0.20 (S0 =0.17; 95% CI = 0.04 t0 0.35; k= 7; an
increase of 0.08 g-units from pre to post-intervention).

DISCUSSION

A new wave of brief, non-pharmacological, interventions for pediatric anxiety could soon
reach community practice settings. Several reengineered interventions largely characterized
by “brevity” are well-established or probably efficacious. Among the protocols that
produced significant clinical changes with the least prescription [p], one is well-established:
in-vivo exposures for the treatment of specific phobias (~3 h, one session); four are probably
efficacious: CBT with social skills training (~3 h, six sessions for indicated prevention and
early intervention), and CBT-based parent training (~6 h, eight digital modules with
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clinician support) (Barrett et al., 2001; Bernstein et al., 2005; Collins et al., 2014; Donovan
& March, 2014; Morgan et al., 2017; Ost et al., 2001; Pina et al., 2020; Stallard et al., 2014;
Ollendick et al., 2009; Weersing et al., 2017). Others might already be well into the pipeline
toward becoming well-established with greater clinical precision (e.g., see NIH Reporter
grants MH109601-03 [Attention training for underserved youth with anxiety]; MH115113—
02 [Brain response associated with parent-based treatment for childhood anxiety disorders];
MH101118-05S1 [An efficacy-effectiveness trial of cognitive bias modification for youth
anxiety]). Among probably and possibly efficacious interventions were those designed for
delivery by clinicians, nonprofessionals, and by youths themselves — with no designated
therapist (e.g., computer-based interventions), suggesting the possibility that a wide array of
supports may help mitigate the burdens of child and adolescent anxiety.

In our evaluation of effect sizes, larger effect were evident from treatment than from
prevention (also see Fisak et al., 2011; Reynolds et al., 2012). We attribute such effect size
variations to clinical severity levels, for example, such that (compared to prevention) youth
in treatment are more severe on the primary clinical index (or clinical inclusion criterion) at
the entry point. Yet, we also know that prevention takes time to have an effect on reducing
disorder onset (Trudeau et al., 2016); thus, relatively smaller effect sizes from prevention
should not be surprising. Among the types of prevention, effect sizes for the “targeted”
prevention (selective, indicated) show the most promise compared to universal prevention.
Thus, in addition to reengineered treatments, reengineered preventive interventions might be
an efficient and effective solution to interrupting pediatric anxiety disorder development.

Despite these positive findings, we have the concern that reengineering of pediatric anxiety
treatments into briefer formats might lead to less clinical effectiveness for some youth (e.g.,
ES: ~0.70 for typical length treatments; Reynolds et al., 2012; compared to 0.35 for brief-
treatments). As explained by Ost and Ollendick (2017), some reengineered interventions
might lack robustness given the fewer and limited opportunities for testing catastrophic
beliefs and assumptions; both of which are cornerstones of pediatric anxiety change theory
in treatment. Some reengineered interventions also offer less time for in-session clinical
processes (e.g., corrective feedback) and out-of-session practice (or application of EBIs with
quality). Our concern is somewhat alleviated by findings from Weisz et al. (2017) who
showed that the number of treatment weeks is significantly and negatively related to the
magnitude of intervention effects at posttest (i.e., when the total duration of an intervention
increases, then clinical effects tend to diminish). Thus, our question is: Who is most/least
likely to benefit from reengineered interventions? The concern that reengineering of
pediatric anxiety treatments into briefer formats might lead to less clinical effectiveness for
some youth might not extend to prevention (e.g., ES: 0.17; Fisak et al., 2011; compared to
0.13 for brief-prevention in this research). The possibility that there is an advantage for
prevention requires replication with additional studies because the fail-safe N estimates were
low, and most protocols were universal or indicated. Even if replicated, we anticipate that
several moderators may help explain the effect size heterogeneity between treatment and
prevention. In this research, with the exception of intervention level, no other candidate
moderator variable was statistically significant. Null moderation is often linked to low
statistical power (only half of the identified studies reported data to afford moderation) and
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study design restrictions (little variability from data corresponding to controlled efficacy
trials).

At this juncture, we feel it is important to persevere on facilitating the uptake of evidence-
based treatment and preventive interventions — particularly those that are widely scalable,
adaptable to diverse settings, low-cost. Such uptake efforts need to be inclusive of
reengineered interventions. Looking ahead, three major barriers to uptake are obvious. One,
some reengineered interventions are designed to be intensive (e.g., one session lasting
several hours; see Ost et al., 2001) but providers in some locales (e.g., United States) only
can submit insurance claims corresponding to one-hour session per day. It might be the case
that insurance companies and other organizations paying for mental health services need to
learn that some reengineered interventions are more cost-effective (long term) than typical
length interventions. Thus, it is incumbent on the next generation of intervention science to
tackle research questions relevant to cost. Two, few reengineered interventions have been
tested in effectiveness settings or under natural delivery conditions — although some new
trials have suggested their acceptability and utility (e.g., in rural U.S. public schools:
Schleider, Burnette, et al., 2019a). Not knowing if reengineered interventions are clinically
viable under natural delivery conditions elicits questions about whether interventions can
serve youth who are underrepresented in such literature. For example, Latinx youth ethnicity
moderated poorer outcomes in the Child Anxiety Multisite Study (Walkup et al., 2008), the
largest pediatric anxiety RCT comparing three treatment modalities, two of which used the
Coping Cat cognitive-behavioral treatment package (Version 1.4 with no culturally
responsive approaches) (Taylor et al., 2018). Reengineered interventions should consider in
what ways, if any, activation parameters can have an effect on clinical change in pediatric
anxiety among Latinx youth. Three, very few reengineered interventions are deployment
ready but commercialized programs are making headways to penetrate systems of mental
health care (schools, community service clinics) perceived as the marketplace. In prevention
science, for example, several interventions are embodied into user-friendly manuals,
gamifications for youth, various training options for providers, surface or in-depth
consultation arrangements, fidelity and quality monitoring tools, and ongoing clinical and
performance reports with cost-saving data (see the Blueprints for Healthy Development).
The same level of readiness needs to be achieved for pediatric anxiety treatments.

Limitations are mostly methodological and reflect published science. We are aware that
meta-analysis is insufficient for making causal inferences and only provides intervention
effect estimated averages that are as reliable as the data in the published studies that we
included. Here, meta-analysis findings merely complement results from the evidence-based
status classification. Thus, we agree that effect sizes were based on an aggregate of anxiety
measures that met a minimum criterion of psychometric strength (i.e., at least one
documented psychometric property [e.g., reliability coefficients ranged from 0.60 to 0.94])
such that measurement error could have attenuated study-level effect sizes. For example,
measurement error from the instruments used in the studies included in this evaluation could
have led to incorrect conclusions regarding null moderating variables. We also agree that
most of the studies that included follow-up data we used in the meta-analysis came from
assessments conducted at 12-month posttreatment or less, such that the long-term impact
and durability of clinical gains is not known. Perhaps brief interventions produce outcomes
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that are as durable as typical length interventions but whether that is true and under what
conditions remains to be established. In addition, we agree that the large majority of studies
included in the meta-analysis (86%) evaluated interventions under efficacy conditions, not
effectiveness. We know that intervention-related effect sizes tend to decrease when EBIs are
transported into real-world conditions (Fixsen et al., 2018); thus, in anticipation of smaller
clinical effects, there is a need for implementation theory and corresponding research,
including mediation. In fact, no study relevant to a well-established or probably efficacious
reengineered intervention has tested mediation using an analytic approach that emphasizes
temporal order (a requirement for inferring causality and providing information about the
theory of the intervention’s sequential, cascading, or delayed clinical change from
intervention efforts; Carper et al., 2018; Kraemer et al., 2002; MacKinnon, 2008).
Knowledge of mediation could translate into informing refinement of the reengineering
process by pointing to behavior change elements that should be augmented in [p] to achieve
better clinical outcomes.

CONCLUDING COMMENT

Earmarking an intervention as well-established or probably efficacious does not translate
into policy or readiness for adoption, sustainability, or scaling-up. As articulated by Elliott
and Mihalic (2004), Flay et al. (2005), Greenberg et al. (2005), and Lyon et al. (2018), there
need to be resources for adequate dissemination and implementation; assuming evidence
already supports the fit among the intervention, the realities of delivery organizations, and
the needs of end-users (e.g., service providers, youth, parents). In part, reengineered
interventions aim at improving such fit. With knowledge that some reengineered
interventions are well established, probably, or possibly efficacious, emphasis needs to be
placed on securing resources for high-quality training, monitoring, technical assistance, and
disclosures about costs (e.g., staff training, on-site time, space, equipment, reproduction of
materials; Chatterji et al., 2001; Foster et al., 2003). There also needs to be ongoing
collaboration among researchers and providers about the conditions under which the
intervention is working, maintenance of program effects, and availability of innovative
efficiencies (e.g., single-session digitally administered interventions, which have a uniquely
high potential for scalability; Schleider, Dobias, et al., 2019b). Therefore, in our view,
reengineered interventions (treatment and prevention) require improved precision from
iterations as well as state-of-the-art armamentaria so that public health impact can be
realized.
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Total trials included
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FIGURE 1.

Flowchart for study identification, screening, and inclusion.
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