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Abstract Study aims were to identify subgroups of adoles-
cents with elevated depressive symptoms who had the high-
est likelihood of developing future major/minor depressive
disorder on the basis of depression risk factors and partici-
pation in three depression prevention programs, with the
goal of evaluating the preventive effect of indicated preven-
tion interventions in the context of known risk factors.
Adolescents (N0341) with elevated depressive symptoms
were randomized to one of four prevention intervention
conditions (cognitive-behavioral group, supportive-
expressive group, cognitive-behavioral bibliotherapy, edu-
cational brochure control). By 2-year follow-up, 14 %
showed onset of major/minor depressive disorders.
Classification tree analysis (CTA) revealed that negative
attributional style was the most important risk factor: Youth
with high scores showed a 4-fold increase in depression
onset compared to youth who did not endorse this attribu-
tional style. For adolescents with negative attributional
style, prevention condition emerged as the most important
predictor: Those receiving bibliotherapy showed a 5-fold
reduction in depression disorder onset relative to adoles-
cents in the three other intervention conditions. For adoles-
cents who reported low negative attributional style scores,
elevated levels of depressive symptoms at baseline emerged
as the most potent predictor. Results implicate two key
pathways to depression involving negative attributional
style and elevated depressive symptoms in this population,
and suggest that bibliotherapy may offset the risk conveyed
by the most important depression risk factor in this sample.
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Depression is one of the most prevalent mental disorders
among adolescents with approximately 20 % experiencing
major depressive disorder (MDD) and 15 % experiencing
minor depression (e.g., Kessler and Walters 1998; Newman
et al. 1996). Adolescent depression increases risk for suicide
attempts, substance abuse, academic problems, antisocial
behavior, and interpersonal problems (e.g., Newman et al.
1996; Reinherz et al. 1999). The majority of depressed
adolescents, however, do not receive treatment (Newman
et al. 1996). Thus, developing effective adolescent depres-
sion prevention programs is crucial. Meta-analytic reviews
suggest that selective prevention programs (i.e., targeting
subgroups with risk factors for depression) and indicated
prevention programs (i.e., targeting adolescents who are
experiencing early signs of depression) produce larger
effects than universal programs (Horowitz and Garber
2006; Stice et al. 2008).

The present study used data from a trial of a brief group
cognitive-behavioral (CB) indicated depression prevention
program for adolescents. In this study, 341 adolescents with
elevated depressive symptoms were randomized to a group
CB intervention, group supportive-expressive intervention,
CB bibliotherapy, or brochure control. Through 6-month
follow-up, group CB participants showed greater reductions
in depressive symptoms than those in the three other condi-
tions, as well as reduced risk for major depression compared
to brochure controls (Stice et al. 2008). Group CB participants
also showed greater reductions in depressive symptoms than
bibliotherapy and brochure control participants by 1- and 2-
year follow-up (Stice et al. 2010); in addition, risk for onset of
major or minor depression over 2-year follow-up was lower
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for both group CB participants (14 %; OR02.2) and CB
bibliotherapy participants (3 %; OR08.1) compared to bro-
chure controls (23 %).

Although research (e.g., Garber et al. 2009; Young et al.
2006) is providing encouraging evidence for various depres-
sion prevention interventions, studies have yet to evaluate
the effects of these interventions when examined in the
context of established risk factors. We used classification
tree analyses (CTA; Lemon et al. 2003) to examine the
predictive effects of three prevention programs relative to
the effects of depression risk factors because this approach
is well suited to identifying nonlinear interactions when
predicting dichotomous outcomes (Kraemer et al. 2002),
such as depressive disorder, and the identification of sub-
groups that respond particularly well or particularly poorly
to an intervention. CTA is a recursive partitioning strategy
that generates a classification tree describing mutually ex-
clusive subgroups that have high (or low) probability of
developing depressive disorders based on risk factor combi-
nations. CTA identifies the precise cutpoints that best dif-
ferentiate youth at high versus low risk for disorder onset
and are easy to interpret (Yarnold and Soltysik 2005), which
increase their clinical utility. As an exploratory technique,
CTA is well suited for situations such as the present study, in
which there are few data or predictions regarding the ways
in which depression prevention interventions do or do not
interact with pre-existing depression risk factors.

We used CTA to address two novel questions regarding
the intervention effects in the present depression prevention
trial. First, we used CTA to test whether the effects of
these prevention programs were potent enough to emerge
within the context of depression risk factors: These interven-
tions could either exert a more potent effect on risk for
depressive disorder onset than established risk factors (i.e.,
have a main effect) or significantly offset the risk conveyed
by an established risk factor (i.e., moderate the effect of that
risk factor). Second, we used CTA to test whether the risk
factors moderated the effects of interventions on risk for
depressive disorder onset. An earlier report examined fac-
tors that moderated effects of the group CB prevention
program relative to brochure control on a continuous de-
pressive symptom measure over 6-month follow-up (Gau et
al. 2012): Group CB was superior to brochure control among
adolescents who endorsed low/medium levels of either sub-
stance use or negative life events, but was comparable to
brochure control at high levels of either substance use or
negative events. Initial depression severity, perceived social
support, and motivation to reduce depression did not mod-
erate group CB effects. In contrast, the current study exam-
ined moderators of the effects of all three interventions on
risk for depressive disorder onset over 2-year follow-up.
Knowledge of factors that reduce the effectiveness of a pre-
vention program provides direction for developing more

effective interventions. Conversely, discovering factors that
enhance the effects of prevention programs identify subgroups
that should be targeted in prevention-matching approaches.
Results may also identify exclusion criteria that could be used
to avoid delivering interventions to subpopulations that are
unlikely to benefit.

We examined the following variables, each of which has
received support as a risk factor for adolescent depression:
depressive symptoms, past MDD, hopelessness, negative
cognitions, negative attributional style, poor self-esteem,
loneliness, low social support, negative life events, poor
social adjustment, substance use, low motivation to reduce
depression, sex, race/ethnicity, age, and socioeconomic sta-
tus (e.g., Birmaher et al. 1996; Keijsers et al. 1999;
Lewinsohn et al. 1994; Reinherz et al. 1999; Roberts et al.
1997; Seeley et al. 2009). Examining several variables pro-
vided an opportunity to identify distinct pathways to depres-
sive disorders, which has been seldom done (Garber 2006).

Method

Participants

Participants were 341 high school students (56 % female)
ages 14 to 19 years (M015.6; SD01.2). The sample was
composed of 2 % Asians, 9 % African Americans, 46 %
Caucasians, 33 % Hispanics, and 10 % who specified other,
which was slightly more diverse than the greater Austin area
(7 % African American, 18 % Hispanic, 65 % Caucasian).
Parental educational attainment was 26 % high school grad-
uate or less; 17 % some college; 35 % college graduate;
18 % graduate degree, which was somewhat higher than this
population (34 % high school graduate or less; 25 % some
college; 26 % college graduate; 15 % graduate degree).

Procedures

Participants were recruited between 2004 and 2007 using
mailings, handbills, and posters that invited students expe-
riencing sadness to participate in a trial of interventions
designed to improve current and future mood. Interested
students were given the Center for Epidemiologic Studies-
Depression scale (CES-D; Radloff 1977) and an adolescent
assent form and a parental consent form to be signed. Those
scoring 20 or higher were invited for a pretest assessment.
We selected this cutoff because an epidemiologic study
(Roberts et al. 1991) found that 31 % of community-
dwelling adolescents scored above 20 on the CES-D and
this cutoff appeared to maximize sensitivity for detecting
youth at risk for major depression. Those who met criteria
for current major depression (n068) were excluded and
given treatment referrals.
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Participants were randomly assigned using computer-
generated random numbers to: (1) group CB (n089), (2)
group supportive-expressive (n088), (3) CB bibliotherapy
(n080), or (4) brochure control (n084). Stice et al. (2008)
provides additional trial information.

Participants completed a survey and interview at pretest,
posttest, 6-month, 1-year, and 2-year follow-ups, receiving
$20 per assessment. Assessors, who were blind to condition,
had at least a BA in psychology and received 40 h of
training. Assessors were required to maintain a k>.80 for
diagnoses of depressive disorders on the K-SADS.
Assessments and groups were conducted at the schools.
The local Institutional Review Board approved this study.

Intervention Conditions

Group CB focused on increasing fun activities, learning
cognitive restructuring, and developing a stress response
plan. Goals of the supportive-expressive group were to
establish and maintain rapport, provide support, and express
feelings. Both group interventions consisted of six weekly
1-hour group sessions containing 3–10 same-sex partici-
pants that were facilitated by clinical psychology graduate
students and co-facilitated by undergraduate students.
Manuals for interventions contained a program rationale,
facilitator guidelines, and outlines for each session.
Bibliotherapy participants were given copies of Feeling
Good (Burns 1980), a highly regarded and empirically sup-
ported self-help book (Mains and Scogin 2003; Redding et
al. 2008), and were encouraged to read the book at their own
pace. Participants in the brochure control condition were
given an NIMH brochure describing depression and treat-
ment options (“Let’s Talk About Depression” Pub. 01-
4162), as well as local referral information.

Measures

Demographic factors including sex, age, parental education
(maximum parental education on 6-point scale), and race/
ethnicity (dichotomized into minority vs. majority status)
were assessed by survey items.

Depressive symptoms and diagnosis were assessed with
16 items measuring MDD symptoms (DSM-IV; American
Psychiatric Association 1994) adapted from the Schedule
for Affective Disorders and Schizophrenia for School-Age
Children (K-SADS; Kaufman et al. 1997); the scoring of
items on this semi-structured interview was modified to
better capture the timing of symptom occurrence.
Adolescents reported peak severity of each symptom over
their lifetime and the past month at baseline or since the last
interview at follow-ups on a month-by-month basis. Items
used a 4-point response format (1 0 not at all to 4 0 severe
symptoms). We averaged across the 13 items that assessed

symptoms (3 additional items referred to impairment,
substance-induced depression, and bereavement) to form a
continuous symptom composite for the past month at base-
line. Responses were also used to determine whether partic-
ipants met criteria for major or minor depression. Inter-rater
reliability in a randomly selected 5 % of the sample indicat-
ed agreement for diagnoses (k0 .83) and the symptom com-
posite (r0.85).

Hopelessness was assessed with the Beck Hopelessness
Scale (BHS; Beck et al. 1974), a 20-item true-false inven-
tory. The scale showed internal consistency (α0 .78) and
1-month test-retest reliability in controls (r0.71).

Negative cognitions were assessed with 12 5-point (1 0
not at all to 5 0 all the time) items from the Automatic
Thoughts Questionnaire (ATQ; Hollon and Kendall 1980).
Items from the personal maladjustment/desire for change
and negative self-concept subscales were used because they
had correlated .98 with total ATQ score (Rohde et al. 2004).
The scale showed internal consistency (α0 .93) and 1-month
test-retest reliability (r0.75).

Attributional style was assessed with 12 items from the
Adolescent Cognitive Style Questionnaire (ACSQ: Hankin
and Abramson 2002), which presents positive and negative
events; participants rate the degree to which they believe the
event is internal, stable, global, and signifies that the person
is flawed using 7-point response options. The scale showed
internal consistency (α0 .85) at baseline and 1-month test–
retest reliability (r0.67).

Self Esteem was assessed with 4 items from the
Rosenberg Self-Esteem scale (Rosenberg 1979) measuring
beliefs and attitudes regarding general self-worth. The scale
showed internal consistency (α0 .83) at baseline and
1-month test–retest reliability (r0.74).

Parental and peer support were measured with 12 5-
point (1 0 strongly disagree to 5 0 strongly agree) items
selected from the Network of Relationships Inventory
(Furman and Buhrmester 1985). Items were averaged to
form parent and peer support scales. The parent and peer
scales showed internal consistency (α0 .84 and α0 .87, re-
spectively) and 1-month test–retest reliability (r0.70 and
r0.75, respectively).

Loneliness was assessed with an 8-item Loneliness Scale
adapted by Lewinsohn et al. (1994) from Russell (1996).
The scale showed internal consistency (α0 .83) and 3-week
test–retest reliability (r0.74).

Social adjustment was assessed with 17 items from the
Social Adjustment Scale-Self Report for Youth (Weissman
et al. 1980) measuring family, peer, and school functioning
(response options: 1 0 never to 5 0 always). The scale
showed internal consistency (α0 .71) and 1-month test–re-
test reliability (r0.74).

Negative life events were assessed with an adapted ver-
sion of the Major Life Events scale (Lewinsohn et al. 1994),
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which measured the occurrence of 14 events in the past year
(response options: 1 0 no to 3 0 at least twice). This scale
has shown predictive validity for future MDD (Lewinsohn
et al. 1994) and showed internal consistency (α0 .58).

Motivation to reduce depression was assessed by a 4-item
5-point (1 0 strongly disagree to 5 0 strongly agree) scale
developed for this project. This scale showed internal con-
sistency (α0 .93) and 1-week test–retest (r0.83) in pilot
testing (N044). In the present study the scale showed inter-
nal consistency (α0 .82).

Substance use was assessed with 10 items adapted from
Johnston et al. (1989). Adolescents reported consumption of
various substances during the past 6 months, as well as
number of drinks consumed per drinking episode and ciga-
rettes smoked daily. The scale showed internal consistency
(α0 .78) and 1-month test–retest reliability (r0.71).

Data Completeness and Analytic Plan

Three percent of participants did not provide data at posttest,
15 % at 1-year follow-up, and 22 % at 2-year follow-up.
Number of completed assessments was not associated with
condition or demographic factors. Intent-to-treat analyses
using maximum likelihood estimates were used.

CTA models are calculated by testing all possible sepa-
rations (of categorical variables) or cutpoints (of continuous
variables), usually by comparing the chi-square statistic in
relation to the categorical outcome. Trees are fitted using a
recursive partitioning approach that selects the optimal cut-
point on the most potent risk factor (parent node) for gen-
erating subgroups that have the greatest differential risk for
the categorical outcome. This procedure is repeated on
resulting subgroups (child nodes) until there are no remain-
ing predictors that identify subgroups at significantly differ-
ential risk or the node sizes become too small. When
different risk factors emerge for two branches from the same
fork, it signifies a moderation effect. To evaluate the nature
and success of classification of the CTA model as branches
are added to the tree, we computed sensitivity (i.e., % of
disorder onset cases correctly identified by the model),
specificity (i.e., % of disorder-free cases correctly identified
by the model), positive predictive value (PPV; % of pre-
dicted onset cases that were true cases), and negative pre-
dictive value (NPV; % of non-predicted onset cases that
were true non-cases) after each model split.

Confidence in CTA models increase with replication of
results. When the sample is too small for independent cross-
validation, as was our situation, it is recommended that
sample subsets be used for cross-validation (e.g., Steinberg
and Colla 1997). We conducted a tenfold cross-validation
procedure to determine the optimal tree size and structure. In
this procedure, the sample is divided into ten independent
groups (each containing 10 % of the sample). Ten trees are

constructed that each use a randomly selected nine-tenths of
the sample (i.e., each leaving out a different 10 %). The final
tree is the one that shows the best average accuracy for
cross-validated predicted classifications or predicted values.
Generally, this tree is not the most complex.

Another significant issue in CTA concerns the decision of
when to stop splitting nodes, given that with enough splits
the model will perfectly classify all cases in the original
dataset but is unlikely to be replicated. Our stopping rule
was based on minimum size for child nodes (Lemon et al.
2003). The Chi-Square Automatic Interaction Detection
(CHAID) growing method was used and the minimum node
size was set at 20 for the parent (i.e., initial) node and 10 for
child (i.e., subsequent) nodes to minimize Type I error and
influential outliers. The significance levels for splitting
nodes were set at p< .05 and were adjusted using a
Bonferroni method.

Results

Frequency of Occurrence of Depressive Disorder Onset

By the 2-year follow-up, 46 (14 %) of the participants had
onset of major depression (40 cases) or minor depression
(6 cases): 19 (23 %) of brochure control participants, 12
(14 %) of group CB participants, 13 (15 %) of group support-
ive expressive participants, and 2 (3 %) of CB bibliotherapy
participants. As reported previously (Stice et al. 2010), group
CB participants (β00.80; SE00.38; p0 .033; OR02.23; 95 %
CI01.07–4.67) and bibliotherapy participants (β02.10; SE0
0.75; p0 .004; OR08.13; 95 % CI01.89–34.96) showed sig-
nificantly lower risk for onset of depressive episodes during the
2-year follow-up than brochure controls, using Cox propor-
tional hazard models (2-tailed tests); all other condition com-
parisons were nonsignificant.

Descriptive Information Regarding Risk Factor Variables

Table 1 contains the intercorrelation matrix for the 17 risk
factors and the correlations between the outcome measure
and each risk factor. Also shown are means and standard
deviations for continuous measures and percent occurrence
for dichotomous measures. The four demographic factors
had low, generally nonsignificant associations with the other
risk factors and none was correlated with depressive disor-
der onset. The remaining 13 risk factors were in general
correlated with each other and had an absolute average
intercorrelation r0.28; 7 of these 13 variables were signifi-
cantly correlated with the outcome measure. Negative cog-
nitions had the largest absolute intercorrelation among the
other risk factors (r0.41), followed by social adjustment
(r0.37), and attributional style (r0.35).
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Classification Tree Analysis

The risk factors and intervention condition (condition was
entered as a 4-level categorical variable; 0 0 control, 1 0
supportive-expressive, 3 0 CB bibliotherapy, 4 0 CB group)
were entered into a CTA with tenfold cross-validation. The
model produced a classification tree with three forks and
four terminal nodes (Fig. 1). The first fork consisted of
negative attributional style, which emerged as the most
potent predictor of depressive disorder onset. Adolescents
with high levels of negative attributional style showed a
four-fold increase in risk for depressive disorder onset
(24.6 % vs. 6.1 %; χ2 (1, N0334)023.38, p<.001; OR0
5.01, 95 % CI02.49–10.10). This first fork correctly iden-
tified 74 % of the depression onset cases (sensitivity) and
64 % of the non-onset cases (specificity). Of the predicted
onset cases, 25 % were true cases (PPV) and 94 % of the
predicted non-cases were true non-cases (NPV).

An additional branch emerged for participants with high
negative attributional style: prevention condition. Adolescents
randomly assigned to CB group, supportive-expressive group,
and brochure control were at five times greater risk of

experience depressive disorder compared to adolescents
assigned to bibliotherapy (depressive disorder incidence
rate 0 30.2 % vs. 6.2 %; χ2 (1, N0138)07.59, p0 .041;
OR06.49, 95 % CI01.46–28.79). The addition of this second
fork improved specificity and PPV, correctly identifying 70 %
of the depression onset cases (sensitivity) and 74% of the non-
onset cases (specificity). Thirty percent of the predicted onset
cases were true cases (PPV) and 94 % of the predicted non-
cases were true non-cases (NPV).

Among adolescents with a low negative attributional
style, an additional fork emerged. Elevated depressive
symptoms emerged as a risk factor among adolescents with
low negative attributional style (depressive disorder inci-
dence rate 0 14.3 % vs. 0.8 %; χ2 (1, N0196)014.70,
p0 .001; OR019.07, 95 % CI02.48–155.72). The addition
of this third fork greatly improved correct identification of
depression onset cases (specificity 0 93 %), and correctly
identified 52 % of the non-cases. Of the predicted onset
cases, 23 % were true cases (PPV) and 98 % of the predicted
non-cases were true non-cases (NPV).

In sum, the CTA model revealed two two-way interac-
tions (i.e., high attributional style X prevention program;

Node 0
Category     %        N
No 86.2    288
Yes           13.8      46
Total 100.0   334

Node 1
Category     %        N
No 93.9    184
Yes             6.1      12
Total 58.7    196

Node 2
Category     %        N
No 75.4    104
Yes           24.6      34
Total 41.3    138

Node 3
Category     %        N
No 99.2    118
Yes             0.8        1
Total 35.6    119

Node 4
Category     %        N
No 85.7      66
Yes           14.3      11
Total 23.1      77

Node 5
Category     %        N
No 69.8      74
Yes           30.2      32
Total 31.7    106

Node 6
Category     %        N
No 93.8      30
Yes             6.2        2
Total 9.6      32

Attributional Style
Adj. p-value <.001,
χ2 = 23.38, df = 1

Depression Symptom Severity
Adj. p-value = .001,
χ2 = 14.70, df = 1

Intervention Condition
Adj. p-value = .041,

χ2 = 7.59, df = 1

361.4>361.4=<

<= 1.769 > 1.769
Control, Supportive-

expressive, Group CB
CB bibliotherapy

Fig. 1 Graphical depiction of
CTA decision rules predicting
onset of major/minor
depression with baseline
variables and prevention
intervention conditions.
Empirically derived cut-points
are shown, along with the sam-
ple size and the incidence rate
for depression onset for each
branch and node
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low attributional style X depressive symptoms). The
final CTA resulted in an 86.2 % accuracy rate (percentage
of total sample correctly classified by the tree model) in
predicting major/minor depressive disorder onset, which
provides an overall index of the predictive accuracy of
the model, akin to an R-squared value for a linear
regression model.

Discussion

The present study sought to identify subgroups of adoles-
cents who were at elevated risk for future major or minor
depressive disorder, using a set of established depression
risk factors and whether the adolescent had participated in
one of three depression prevention interventions, each of
which was previously shown to significantly reduce depres-
sive symptoms or onset of depressive disorder to varying
degrees (Stice et al. 2008, 2010). Negative attributional style
was selected as the first predictor of depressive disorder in
this high-risk sample, indicating that it differentiated the two
groups that varied most strongly in rates of depressive
disorder onset. Adolescents who endorsed a negative attri-
butional style (at the cutpoint determined by the CTA mod-
el) had a four-fold increase in depression onset, with almost
one-quarter of that subgroup developing a diagnosis of
depression during the 2-year follow-up.

A primary aim of this study was to examine whether, by
including three indicated prevention interventions in the
context of various risk factors, any evidence emerged that
one or more of the depression prevention programs express-
ly counteracted the effects of examined risk factors; that
association emerged in the second branch of the CTA mod-
el. Namely, among adolescents who endorsed high levels of
negative attributional style, prevention condition was select-
ed as the next predictor, with bibliotherapy resulting in
significantly lower risk of future depressive disorder onset
compared to the two other active prevention interventions
and the brochure control group, which did not significantly
differ. The risk of subsequent depressive disorder among
adolescents with a negative attributional style who received
bibliotherapy was 6 % compared to 30 % for adolescents in
the other three conditions, suggesting that bibliotherapy
offset the risk for future depressive disorders conveyed by
the most potent risk factor in this sample (i.e., the risk level
for this subgroup of bibliotherapy recipients matched the
risk level for participants who did not evidence negative
attributional style). Although the group CB, supportive-
expressive, and control conditions are qualitatively differ-
ent, the CTA algorithm grouped these three conditions to-
gether because the incidence for depressive disorder onset
was more similar for these three conditions than for the
bibliotherapy condition.

The present results suggest an important role for attribu-
tional style in predicting adolescent depression. Attributional
style refers to how an individual responds to difficult events in
his or her life. A negative attributional style involves the
person seeing negative events as stable, internal, and global,
and is a specific vulnerability factor featured in the hopeless-
ness depression subtype (Abramson et al. 1989). It is impor-
tant to note that Abramson and colleagues propose a diathesis-
stress model, in which negative events occur in conjunction
with the attributional style to trigger depression onset. We did
not find that interaction but also did not closely track the
occurrence of major life events. Attributional style has been
found to moderate the impact of stress in predicting symptoms
of hopelessness depression but not depression more generally
(Abela et al. 2009). Alloy and colleagues (2000) found that
college students elevated on this cognitive style measure were
at significantly higher risk for MDD and the hopelessness
depression subtype.

The CTA findings raise the intriguing question of why
bibliotherapy was so effective in preventing the onset of
depressive disorder in adolescents with subthreshold depres-
sion who endorsed a negative attributional style whereas
group CB fared no better than a supportive-expressive group
or receiving an informational brochure in preventing depres-
sion disorders in this high-risk subgroup. Previously, we
found that, compared to brochure controls, bibliotherapy
significantly reduced depressive symptoms at 6-months
post-intervention but that differences by 1- and 2-year
follow-up were nonsignificant. Conversely, group CB, rela-
tive to brochure control, was associated with significant or
near significant effects at 6-month, 1-year, and 2-year
follow-up (p<.001, .023, and .056, respectively), which
suggests that group CB has superior effects in reducing
depressive symptoms compared to bibliotherapy. However,
we also reported that bibliotherapy was associated with very
low rates of depressive disorder onset for the entire sample,
although rates for bibliotherapy versus group CB did not
statistically differ (3 % vs. 14 %, respectively; Stice et al.
2010). The present findings suggest that bibliotherapy may
be particularly effective for the subset of mildly depressed
adolescent who endorse the pessimistic attributional style.

Ackerson et al. (1998) examined the efficacy of biblio-
therapy (using Feeling Good) for 22 adolescents experienc-
ing mild/moderate depressive symptoms. Bibliotherapy was
superior to a delayed control condition, with improvements
in depressive symptoms maintained at 1-month follow-up.
Bibliotherapy also resulted in a significant decrease in dys-
functional thoughts (but not in negative automatic
thoughts). Meta-analyses with both adults and adolescents
indicate that CB bibliotherapy outperforms assessment-only
controls for depression treatment (Cuijpers 1997; Gregory et
al. 2004). The book Feeling Good provides almost an ex-
clusive cognitive intervention focus and potentially teaches
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the adolescent much more cognitive restructuring than the
CB group, which may be essential in preventing depression
given the pessimistic attributional style. Although the book
is over 700 pages, the cognitive model is presented in the
first 50 pages, followed by numerous examples applying
these techniques to various situations. We previously
reported that, on average, bibliotherapy participants read
200 pages of the book, which would have provided a strong
introduction to the model and would have taken approxi-
mately as much time as attending the CB group and com-
pleting home practice exercises (Stice et al. 2010). Further,
of participants who read the book, 26 % read it when
depressed and 62 % when bored. Possibly, having an inter-
vention method in your possession when it is needed may
have contributed to the success of bibliotherapy. Although
continued examination of this cost-effective form of depres-
sion prevention is clearly needed, it needs to be acknowl-
edged that bibliotherapy in the present study, as in other
research, was not completely self-administered but occurred
in a context of contact with research staff and clinical mon-
itoring via the follow-up assessments; bibliotherapy may not
be effective for individuals with severe depression, comor-
bid psychiatric conditions, suicidal tendencies, low levels of
learned resourcefulness or motivation, or high defensive-
ness (Mains and Scogin 2003). The degree to which biblio-
therapy is truly more effective than a CB group interventions
in preventing future depression among high-risk adolescents
has important implications for dissemination efforts.

A second aim was to test whether risk factors moder-
ated the effects of prevention programs. We found no
CTA branches to indicate moderation. Whether this nega-
tive finding was due to limited power or the lack of
moderating variables for risk for depressive disorder onset
in the sample is unknown. Moderation analyses for the
onset of depressive disorders may require large samples
and perhaps a different approach that directly examines
that issue.

The second major branch of the CTA model identified the
most salient predictive factor for adolescents who did not
endorse the pessimistic attributional style. Results suggested
that, in the absence of a negative attributional style, elevated
depressive symptoms serve as an alternate pathway to de-
pressive disorders for at-risk adolescents. The presence of
elevated depressive symptoms thus represents a second core
risk group for future depressive episodes, which should be
interpreted in light of the fact that elevated depressive
symptoms was the inclusion criterion for this high-risk
sample. To illustrate what the CTA model cutpoint score
of 1.77 depressive symptoms means, adolescents reporting
one severe symptom and one moderate symptom or those
reporting six symptoms at the slight/mild level could receive
a score near 1.77. Elevated depressive symptoms have
emerged in previous research with unselected adolescent

samples as the strongest risk factor and best single screening
measure (e.g., Lewinsohn et al. 1994; Seeley et al. 2009).

In sum, the CTA model suggests two predictive pathways
to depressive disorders in a high-risk group of adolescents.
Among the 40 % of this sample who endorsed a negative
attributional style at the CTA-selected cutpoint, one quarter
developed a depressive disorder within 2 years. For the
remaining 60 % who did not endorse the negative attribu-
tional style, elevated depressive symptoms captured almost
all of the remaining cases of future depression (i.e., 45 of the
46 youth who developed future depressive disorder en-
dorsed either negative attributional style or, in the absence
of negative attributions, elevated depressive symptoms).
Results suggest that these two subgroups would be highly
relevant for inclusion in adolescent depressive prevention
trials. It should be noted that the first pathway represents a
selective approach, choosing participants for prevention
based on a theoretically derived vulnerability, whereas the
second pathway represents indicated prevention, selecting
participants on the basis of early symptoms. Seligman et al.
(1999) evaluated this first approach, selecting 291 college
students with elevated attributional style and randomizing
them to CB group prevention or assessment control. After
3 years, those receiving the CB group had fewer episodes of
generalized anxiety disorder, a trend for fewerMDD episodes,
and fewer anxiety and depressive symptoms. In the present
study, the attributional style risk factor appears to be counter-
acted by one of the examined prevention interventions—
bibliotherapy.

Several negative findings warrant discussion. Contrary to
findings with community samples (Bohon et al. 2008;
Garrison et al. 1997; Lewinsohn et al. 1994; Reinherz et al.
1999; Seeley et al. 2009), major life events, low social sup-
port, past MDD, female sex, negative cognitions, and sub-
stance use were not selected for inclusion in the CTA models.
These negative findings do not necessarily mean that these
variables are not important predictors of future depressive
disorder. Rather, the CTA approach aims to maximize predic-
tive sensitivity and specificity with the simplest tree structure.
It is possible for variables that are not selected for the model to
significantly predict onset of depressive episodes but their
effect is “masked” by other correlated variables which have
a stronger association with the outcome. Another negative
finding was that no moderation effects emerged between high
levels of two risk factors. That is to say, we found no instances
in which the co-occurrence of two risk factors (e.g., high
stress/low social support) exponentially increased the proba-
bility of future depression. This is noteworthy given that these
types of interactions are proposed by several etiologic theories
(e.g., cognitive diathesis-stress model, Beck 1967; stress-
buffering model, Cohen and Wills 1985).

Study limitations should be noted. First, the sample size
prohibited us from independently replicating a classification
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model. Second, because only 46 participants showed onset
of depressive disorder during the follow-up, some of the
CTA nodes contained only a small number of cases. A larger
sample with more depression cases may have allowed the
CTA to create a more complex classification model. Third,
several risk factors were not assessed because of respondent
burden concerns. Perhaps the most important missing risk
factor was parental depression (e.g., Birmaher et al. 1996).
Garber et al. (2009) found that a CB group prevention
intervention was superior to usual care only in the absence
of parental depression. Other potentially important risk fac-
tors include psychiatric comorbidity and child maltreatment
(e.g., Kaufman 1991; Lewinsohn et al. 1994). The classifi-
cation properties of models using additional risk factors
need to be examined. Fourth, CTA is less suited than logistic
regression to identifying variables that have small effects
spread across different groups or in characterizing the
effects of continuous measures with linear effects. In addi-
tion, the method does not allow modeling of the nested
nature of the data, does not optimally handle missing data,
and does not permit the use of latent variable modeling.
Other analytic techniques are better suited to addressing
these issues, including hierarchical linear modeling for mod-
eling the effect of the nested nature of data from trials of
group interventions, survival models or maximum likeli-
hood estimation procedures that better accommodate miss-
ing data, and latent variable modeling for theoretically
reducing the effects of measurement error. We selected the
CTA approach because it can be used to address some novel
questions with data from prevention trials, which comple-
ment other analytic techniques that are suited to address
qualitatively different research questions.

As recommended by Jaycox et al. (1994), one should
consider targeting multiple risk groups to maximize the
reach of targeted prevention programs. For example, a
screening strategy suggested by the current findings would
be to assess adolescents for a negative attributional style and
current depressive symptoms. Those endorsing the negative
attributional style might be offered bibliotherapy, whereas
youth reporting current depressive symptoms but no eleva-
tion on attributional style might receive group CB, which we
previously found resulted in the fastest reductions in depres-
sive symptoms (Stice et al. 2008, 2010). These recommen-
dations are speculative but research should test whether such
tailored approaches to prevention produce even lower rates
of subsequent depressive disorder onset relative to use of a
single prevention program. Given the call for personalized
interventions (e.g., National Advisory Mental Health
Council 2010), it is important to examine how various
prevention and treatment interventions interact with pre-
existing risk factors to identify the optimal methods of
reducing the occurrence of future psychopathology in
high-risk subgroups.
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