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Abstract
This study reports secondary outcome analyses from a past study of the Penn Resiliency Program
(PRP), a cognitive-behavioral depression prevention program for middle-school aged children.
Middle school students (N = 697) were randomly assigned to PRP, PEP (an alternate
intervention), or control conditions. Gillham et al., (2007) reported analyses examining PRP’s
effects on average and clinical levels of depression symptoms. We examine PRP’s effects on
parent-, teacher-, and self-reports of adolescents’ externalizing and broader internalizing
(depression/anxiety, somatic complaints, and social withdrawal) symptoms over three years of
follow-up. Relative to no intervention control, PRP reduced parent-reports of adolescents’
internalizing symptoms beginning at the first assessment after the intervention and persisting for
most of the follow-up assessments. PRP also reduced parent-reported conduct problems relative to
no-intervention. There was no evidence that the PRP program produced an effect on teacher- or
self-report of adolescents’ symptoms. Overall, PRP did not reduce symptoms relative to the
alternate intervention, although there is a suggestion of a delayed effect for conduct problems.
These findings are discussed with attention to developmental trajectories and the importance of
interventions that address common risk factors for diverse forms of negative outcomes.
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Children and adolescents who show conduct problems often also experience internalizing
symptoms such as depression and anxiety. Considering population-based samples, children
and adolescents diagnosed with either of the two primary conduct diagnoses marked by high
rates of externalizing symptoms (Conduct Disorder and Oppositional Defiant Disorder) are
over 6 times more likely to have a comorbid depression diagnosis and over 3 times more
likely to have a comorbid anxiety diagnosis (Angold & Costello, 2001). While the source
and sequencing of this comorbidity continues to be an important and nuanced debate,
overlapping risk factors certainly signal, and may contribute to, maladaptive developmental
processes involved in co-occurring externalizing and internalizing symptoms (Caron &
Rutter, 1991; Loeber & Keenan, 1994). For example, biased cognitive styles increase risk
for conduct problems and anxiety or depression (see Dodge, 1993). Problems also transact
over development: symptoms at one point in time increase the likelihood of academic and
social failures. These failures, in turn, can contribute to a variety of later symptom, such as
externalizing and internalizing problems (Burt, Obradovic, Long, & Masten, 2008;
Cicchetti, Rogosch, & Toth, 1994). Thus, programs that effectively target shared risk factors
may help reduce the more immediate development of anxiety, depression, or conduct
problems, while also helping to address maladaptive processes that exacerbate or lead to
additional problems later in development.

During the past 20 years several cognitive-behavioral depression prevention programs have
been developed for children and adolescents (Horowitz & Garber, 2006). Many of these
programs include skills training in perspective taking, decision making, coping and emotion
regulation, and other techniques that are also used to treat conduct problems in children and
adolescents (see McMahon, Wells, & Kotler, 2006). Similarly, many of these programs
include techniques such as assertiveness, relaxation, and cognitive restructuring that are
components of effective treatments for generalized and social anxiety. Despite the overlap in
techniques, little is known about the effects of adolescent depression prevention programs
on conduct problems and a broader range of internalizing symptoms including anxiety,
somatic complaints, and social withdrawal.

The Penn Resiliency Program (PRP), a cognitive-behavioral depression prevention program
for middle school age students, was designed to target depression and also, to some extent,
broader internalizing and externalizing symptoms that often co-occur with depression during
adolescence. PRP includes training in all of the skills just mentioned. The program was
developed for delivery by school teachers and counselors. In previous studies, it has been
implemented after school or during the school day (e.g., in health class or advisory). The
program aims to help students develop skills that can serve as coping resources to avoid,
cope with, or otherwise address stressors as they transition into adolescence and beyond.
Sessions involve discussions, skill training, and role-plays in the classroom setting, and
homework to reinforce the program content. In this way, PRP responds to calls to utilize the
school setting as a context for promoting positive youth development and bolstering later
competence and resilience (e.g., Masten, Herbers, Cutuli, & Lafavor, 2008).

Several studies demonstrate PRP’s benefits on depressive symptoms. A meta-analytic
review of PRP studies indicates that PRP produces small but reliable reductions in
depressive symptoms (Brunwasser, Gillham, & Kim, 2009), but less is known about its
effects on externalizing symptoms or internalizing symptoms other than depression
(Gillham, Brunwasser, & Freres, 2007). The first published study of PRP found significant
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reductions (relative to a control group) in children’s conduct problems as reported by parents
immediately following the intervention and six months later (Jaycox et al., 1994). An
evaluation of PRP in Australia found significant reductions in self-reported anxiety
symptoms for PRP participants relative to controls (Roberts et al., 2003, 2004). A pilot study
evaluating the combination of PRP and a parent program found significant prevention of
anxiety symptoms through a one year follow-up period (Gillham et al., 2006). However, a
recent randomized controlled study of PRP found no overall effect of PRP on anxiety
symptoms, although PRP significantly reduced anxiety symptoms among adolescents with
average and higher levels of hopelessness at baseline (Gillham et al., 2012). While some
evidence suggests that PRP reduces anxiety and conduct problems, at least in the short term,
a more comprehensive analysis is needed to evaluate the program’s effects on children’s
symptoms and behavior in multiple contexts over a longer period of time.

This paper examines PRP’s effects on behavior problems and internalizing symptoms as
reported by adolescents, their parents, and teachers in a large longitudinal evaluation
(Gillham, Reivich, et al., 2007). Past analyses of PRP’s effects on self-reported depression
(the primary study outcome) showed that PRP significantly reduced depressive symptoms
relative to no-intervention control in two schools but was not more beneficial than control in
the third. No benefit was found for PRP over an alternative intervention, the Penn
Enhancement Program (PEP) that was designed to control for intervention ingredients that
are not specific to cognitive-behavioral interventions, such as social support and the
discussion of stressors. The current paper uses data from this evaluation to examine PRP’s
effects on secondary outcomes including adolescents’ internalizing symptoms (anxiety/
depression, somatic complaints, social withdrawal) and externalizing (conduct) symptoms as
reported by adolescents, their parents, and teachers. We hypothesize that students in the PRP
intervention will show lower levels of both internalizing and externalizing symptoms
beginning with the post assessment and continuing through the three years of follow-up
compared to the PEP intervention and compared to controls.

Method
Participants

Detailed information about study participants and methods is reported elsewhere (Gillham,
Reivich et al., 2007). Participants were 697 6th, 7th, and 8th graders (376 boys, 321 girls)
who participated in longitudinal evaluation of two school-based interventions designed to
prevent symptoms of depression in adolescents. Of the 684 participants who provided
information about race or ethnicity, 512 (75%) were Caucasian, 62 (9%) African American,
24 (4%) Asian, 13 (2%) Latino, and 73 (11%) some other race/ethnicity. Informed consent
was obtained from parents and assent from adolescents before completing any study
procedures. This work was approved by the Institutional Review Board of the University of
Pennsylvania.

Intervention Conditions
At each of three participating schools, adolescents from consenting families were randomly
assigned to one of the three study conditions. Adolescents assigned to the Penn Resiliency
Program (PRP) participated in a cognitive-behavioral group intervention that met one day
each week after school for 12 weeks. PRP covers a variety of cognitive skills including
identifying common emotions, understanding the link between thoughts and feelings,
challenging maladaptive thinking styles by examining evidence and alternatives, and
decatrophizing. Behavioral skills include assertiveness, problem-solving, relaxation, and
other skills for coping with difficult emotions and experiences. Adolescents assigned to the
Penn Enhancement Program (PEP) participated in an alternative group intervention
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involving leader-facilitated discussions and interactive activities and games. PEP was also a
depression prevention intervention involving some components that are shared with PRP,
such as social support, attention from group leaders, and the discussion of day-to-day
problems that are common in adolescence. However, PEP lacked the intervention
components specific to cognitive-behavioral therapy, setting it apart from PRP in these
ways. Therefore, PEP was primarily viewed as a control for non-cognitive-behavioral
intervention ingredients found in PRP. PEP also met one day each week after school for 12
sessions. Adolescents assigned to the control condition did not participate in a PRP or PEP
group. For more information on the PRP and PEP interventions, see Gillham and colleagues
(2007).

PRP and PEP groups were led by school teachers, school counselors, and graduate students
in school psychology, education, and clinical psychology (not affiliated with the research
team). Prior to implementation, group leaders participated in a 30-hr training workshop.
Leaders also completed biweekly group supervision with the PRP and PEP developers.
There were 19 PRP groups and 19 PEP groups, each containing between 6 and 14 children.
Research team members lead one PRP group and one PEP group to accommodate
scheduling difficulties and a shortage of group leaders at the schools. No difference was
found in effects for school staff (teachers and counselors) versus graduate students and
researchers.

Assessments and Measures
Adolescents, their parents, and one of their current academic teachers completed
questionnaires before the interventions began, again approximately two weeks after the
intervention (post), and at six month intervals for three years following the intervention.
Current analyses are based on parallel forms of the Achenbach System of Empirically Based
Assessments (ASEBA: Achenbach, 1991). Adolescents in all conditions completed
questionnaires including the Youth Self Report Form (YSR). Parents received the Child
Behavior Checklist (CBCL) at these same intervals. Families chose which parent completed
the CBCL. Researchers invited one of the adolescents’ current teachers to complete the
Teacher Report Form (TRF) at each assessment point. All three measures (YSR, CBCL, and
TRF) include two major composite scores reflecting internalizing symptoms (somatic
complaints, social withdrawal, and symptoms of anxiety/depression) and externalizing
symptoms (aggressive and delinquent behaviors). The ASEBA measures are among the
most widely used in psychological research with children around the world.

Statistical Analyses
Intent-to-treat analyses examined intervention effects on internalizing and externalizing
symptoms as reported by adolescents, their parents, and teachers. YSR, CBCL, and TRF
externalizing and internalizing raw scores violated normality assumptions. Corrective square
root transformations were used for YSR and CBCL data while a natural log transformation
was applied to TRF scores. We report Mixed Model Analyses of Covariance (MM
ANCOVAs) testing for main effects of condition. Likelihood ratio tests indicated the
unstructured covariance structure was the most appropriate. This was supported by similar
decisions based on other model fit statistics such as the AIC and BIC criterion. Statistical
contrasts compared the estimated marginal means for each pair of conditions from the
overall MM ANCOVA. When MM ANCOVAs revealed significant intervention effects,
ANCOVAs examined intervention effects at each assessment point, with baseline scores
covaried. We used two-tailed alphas and calculated effect sizes based on Cohen’s d using
the difference in estimated marginal means divided by the pooled standard deviation.
Negative effect sizes indicate that PRP symptom scores were lower than control (or PEP)
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scores over the follow-up period. For PEP vs. control comparisons, negative effect sizes
indicate lower scores in PEP than Control.

Attrition and missing data
As with many longitudinal designs, the current study faced challenges with retention and
attrition. Considering self-report assessments, 301 adolescents produced valid YSR scores at
the final 3-year assessment, and approximately half (n = 377; 54%) produced valid YSR
scores for at least 6 of the 8 assessment points. For the CBCL, parents produced valid scores
for 160 participants at the final 3-year assessment, and about half (n = 355; 51%) provided
scores at 3 or more assessments. Teachers provided valid TRF scores for 161 participants at
the final 3-year assessment, and nearly half (332; 48%) provided valid TRF scores for at
least 4 assessments. Rates of attrition did not differ between conditions, nor did attrition
rates impact the effects of condition group presented below. Analyses controlling for the
number of assessments that participants completed produced similar findings. The number
of missing data points was not related to demographic variables nor baseline symptom
scores, suggesting that patterns of missingness met the assumptions of data missing at
random (Schafer & Graham, 2002).

Missing data were imputed using PROC MI of SAS version 9.1. The imputation procedure
estimates missing values through an iterative process: First, maximum likelihood estimates
were derived through an expectation-maximization (EM) algorithm. These estimates were
then used as a starting point for a Markov chain Monte Carlo (MCMC) method to create five
imputed datasets (Schafer & Graham, 2002). These datasets were collapsed into a single
dataset for analyses by taking the mean of each value. Analyses were run using imputed and
non-imputed datasets. The magnitudes of effect sizes were comparable. Results from the
imputed dataset are reported here.

Results
Baseline Differences

Groups did not differ at baseline with respect to age, grade, income, or parents’ combined
level of education. The groups differed on parent’s report of internalizing symptoms on the
CBCL at baseline; the PRP and PEP participants both scored higher than controls, but did
not differ from each other (see Table I). On the CBCL externalizing scale, the PEP group
was marginally higher than controls (see Table II), but no other group differences emerged
at baseline. The groups did not differ on the internalizing or externalizing scales of the YSR
and TRF. All analyses covary baseline internalizing and externalizing symptom scores to
control for these differences as well as the covariance between and within internalizing and
externalizing symptoms across contexts at the baseline assessment. Correlations between
key variables are presented in Table III.

Adolescent Reported Outcomes: YSR
MM ANOVAs revealed no overall intervention effects on YSR internalizing (F (2, 688) =
2.30; ns) or externalizing scores (F (2, 688) = 0.71; ns).

Parent Reported Outcomes: CBCL
MM ANCOVA indicated an overall effect of condition on parent-reported internalizing
symptoms (F (2, 688) = 21.66; p <.001). PRP and PEP reduced internalizing symptoms
relative to no-intervention controls, but did not differ from each other: PRP v CON: t (688)
= −6.03, d = −0.39, p <.01; PEP v CON: t (688) = −5.32, d = −0.34, p <.01, PRP v PEP, t
(688) = −0.73, ns. ANCOVAs showed that PRP and PEP participants scored lower than
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controls on internalizing symptoms at all assessment points except 6 months post-
intervention, but PRP and PEP groups did not significantly differ at any follow-up (see
Table I and Figure 1).

MM ANCOVA analyses also indicated an overall effect of intervention on parents’ report of
externalizing symptoms (F (2, 688) = 10.33; p < .001). PRP and PEP reduced parents’
reports of externalizing symptoms relative to controls, but not relative to each other: PRP v
CON: t (688) = −4.25, d = −0.28, p <.01; PEP v CON: t (688) = −3.54, d = −0.24, p <.01,
PRP v PEP, t (688) = −0.04, d = −0.05, NS. ANCOVAs indicated that PRP reduced
externalizing symptoms relative to PEP and to control groups at all assessment points
beginning 2 years post-intervention through the end of follow-up (see Table II and Figure 2).
[1]i

Teacher Reported Outcomes: TRF
MM ANOVAs revealed no intervention effects on TRF internalizing (F (2, 688) = .00; NS)
or externalizing scores (F (2, 688) = .69; NS).

Discussion
This study examined PRP’s effects on internalizing symptoms and externalizing symptoms
as reported by adolescents, their parents, and their teachers. Contrary to our hypotheses, we
did not find significant effects of PRP on self- or teacher-reports of adolescents’
internalizing and externalizing symptoms. However, we did find significant benefits of PRP
on parents’ reports of both types of symptoms relative to controls.

These findings suggest that PRP produced benefits on adolescents’ symptoms and behavior
that were observable to parents but not to teachers or to the behaviors the adolescents’
reported themselves. This inconsistency in findings by reporter is puzzling but consistent
with a large body of research that documents limited agreement between self-, parent-, and
teacher-reports of children’s and adolescents’ symptoms (De Los Reyes & Kazdin, 2005).
This limited agreement was reflected in our sample as well; correlations between
adolescent-, parent-, and teacher-reports of adolescents’ symptoms and behavior were
statistically significant but small (see Table III). Adolescents, parents, and teachers observe
behaviors in different contexts and likely have different comparison groups in mind when
rating behavior. The PRP intervention may have had a more noticeable impact on behaviors
at home than elsewhere. Furthermore, adolescents may view their own behavior differently
across contexts, compared to parents or teachers reporting on behaviors at home or school,
respectively. In any event, given the high attrition and the lack of significant results for
adolescent and teacher reports, it will be important to replicate the parent report findings.

Parent reports suggest that changes in internalizing symptoms may precede changes in
behavior problems. Effects on parents’ reports of adolescents’ internalizing symptoms
(somatic complaints, social withdrawal, and depression/anxiety) appeared soon after the
intervention (at the post assessment) and were significant for most assessments across the
three years of follow-up. Effects on parents’ reports of adolescents’ conduct symptoms
emerged about a year and a half after the intervention groups had ended.

[1]Past analyses found that the PRP intervention prevented depression symptoms in only two out of three participating sites (schools
A and B versus C; Gillham et al., 2007). MM ANCOVAs that contain a School (A and B vs. C) × condition interaction term reveal
that this is not the case with the reported CBCL internalizing symptom results (interaction term: F (2, 685) = 1.19, ns). However,
similar to past depression findings, the PRP intervention was only effective in reducing CBCL externalizing symptom scores in
schools A and B compared to school C (interaction term: F (2, 685) = 3.51, p < .05; Schools A and B: F (2, 425) = 12.49, PRP < PEP
< Control; School C: F (2, 254) = 3.65, p < .05, PEP < Control, all other comparisons were not significant).
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We found limited evidence for PRP’s superiority relative to PEP. Considering overall
effects, the PRP and PEP groups did not significantly differ with respect to either conduct or
internalizing symptoms on any measure. While analyses examining symptom change across
the entire follow-up revealed similar benefits for PRP and PEP, analyses examining
individual assessment points revealed a small but significant reduction in conduct symptoms
the PRP group relative to the PEP group beginning 2 years after the intervention. It may be
that the PRP intervention continues to produce lower conduct symptoms past the third year,
perhaps as the result of increased competence in adolescent transitions, but a longer period
of follow-up would be needed to support this claim.

A delayed intervention effect during early and mid-adolescence is not unique to the current
study (e.g., Hawkins, Guo, Hill, Battin-Pearson, & Abbott, 2001). Adolescence is a period
of wide-reaching biological, psychological, and social transitions which may make it
difficult to detect intervention effects (Masten, 2004). Furthermore, mid-adolescence is a
period of increased risk for behavior problems, as evidenced by normative increases in poor
conduct through mid-adolescence (Moffitt, 1993; Moffitt, 2006). It may be that the
intervention effect for conduct problems is delayed until individuals enter mid-adolescence,
a period of greater developmental risk for externalizing symptoms. It is also possible that
PRP and PEP primarily benefit internalizing symptoms but, over time, reductions in these
symptoms help to reduce externalizing symptoms perhaps because adolescents are more able
to cope with difficult situations. Reductions in internalizing symptoms that are observable to
others may also facilitate positive social interactions that protect against feelings of rejection
and anger, and ultimately externalizing problems such as aggression. These interpretations
call for future work on the meditational pathways and moderating factors that underlie the
intervention effects.

Adolescence is a period of transition that carries increased risk for conduct, anxiety, and
depression symptoms. Given the high rates of co-occurrence, empirically supported
interventions that affect multiple types of symptoms are needed. Although studies of
depression prevention programs in schools often do not examine effects on other types of
psychopathology, some research suggests that depression prevention programs may also
reduce anxiety, behavioral problems, and substance abuse (e.g., Hannan, Rapee, & Hudson,
2000; Lowry-Webster, Barrett & Lock, 2003; Stice, Rohde, Seeley, & Gau, 2008; Young et
al., 2012). Given the high level of co-morbidity between depression and other difficulties
(and the overlap between risk and protective factors), the assessment of a broad range of
potential intervention effects is an important direction for future research.

The PRP intervention appears to reduce both parent-reported conduct and internalizing
symptoms in adolescents relative to controls. However, PRP did not significantly reduce
self- or teacher-reports of adolescents’ symptoms. As demonstrated by the current findings,
it is important to include longitudinal follow-up and reports from multiple informants, as
effects may differ over time and in different contexts. Future research should consider the
processes through which interventions like PRP and PEP produce their effects, especially
considering the limited evidence that the cognitive behavioral components of PRP had any
effect beyond that of the non-cognitive behavioral PEP intervention. Attention to process
will increase understanding of both positive and maladaptive developmental trajectories
while suggesting even more effective ways of internalizing and externalizing problems
across adolescence and into adulthood.
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Figure 1.
Square-root transformed CBCL internalizing score estimated marginal means by
intervention condition. Error bars represent standard errors of the means. See Table 1 for
corresponding test-statistics.
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Figure 2.
Square-root transformed CBCL externalizing score estimated marginal means by
intervention condition. Error bars represent standard errors of the means. See Table 2 for
corresponding test-statistics.
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