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Objective—To assess predictors and moderators of a cognitive-behavioral prevention (CBP) 

program for adolescent offspring of parents with depression.

Method—This four-site randomized trial evaluated CBP compared to usual community care 

(UC) in 310 adolescents with familial (parental depression) and individual (youth history of 

depression or current subsyndromal symptoms) risk for depression. As reported by Garber et al., a 

significant prevention effect favored CBP through 9 months; however, outcomes of CBP and UC 

did not significantly differ when parents were depressed at baseline. The current paper expanded 

on these analyses and examined a range of demographic, clinical, and contextual characteristics of 

families as predictors and moderators and used recursive partitioning to construct a classification 

tree to organize clinical response subgroups.

Results—Depression onset was predicted by lower functioning (HR=0.95, 95% CI: 0.92-0.98) 

and higher hopelessness (hazard ratio [HR]=1.06, 95% CI: 1.01-1.11) in adolescents. The superior 

effect of CBP was diminished when parents were currently depressed at baseline (HR=6.38, 95% 

CI: 2.38-17.1) or had a history of hypomania (HR=67.5, 95% CI: 10.9-417.1), or when 

adolescents reported higher depressive symptoms (HR=1.04, 95% CI: 1.00-1.08), higher anxiety 

(HR=1.05, 95% CI: 1.01-1.08), higher hopelessness (HR=1.10, 95% CI: 1.01-1.20), or lower 

functioning (HR=0.94, 95% CI: 0.89-1.00) at baseline. Onset rates varied significantly by clinical 

response cluster (0% to 57%).

Conclusion—Depression in adolescents can be prevented, but programs may produce superior 

effects when timed at moments of relative wellness in high-risk families. Future programs may be 

enhanced by targeting modifiable negative clinical indicators of response.
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Introduction

Depression is a highly prevalent, disabling, and recurrent disorder. Nearly a quarter of the 

population will experience clinically impairing depression,1 with half of onsets occurring in 

adolescence,2 conferring a high risk for chronic recurrence throughout the lifespan.3 

Worldwide, depression has the third highest burden of disease of any ailment, and within 

higher-income countries, depression is the leading cause of disability.4,5 Efficacious 

interventions for depression have been developed, but meta-analytic evidence on treatment 

effects in youth and adulthood suggest that effects sizes are not large and that recent, more 

methodologically rigorous trials may produce smaller effects than historical estimates.6,7 

Furthermore, both early onset and chronic course of depression have been associated with 

poorer treatment response.8 These sobering statistics have led to calls to designate the 

prevention of depression in adolescence a pressing public health priority and to encourage 

the dissemination of programs capable of serving a broad swath of those at risk.9

Evidence of the effectiveness of depression prevention has been mixed, with meta-analyses 

suggesting modest effects for universal prevention efforts but more promising outcomes for 

programs targeting high-risk youth.10 In this context, we launched the Prevention of 

Depression (POD)1 study, a multi-site randomized trial targeting adolescents at both familial 
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and individual risk for depression. The POD trial built on the foundational cognitive-

behavioral prevention program (CBP) of Clarke et al.,11, 12 who demonstrated significant 

prevention of depressive episodes with CBP compared to usual community care (UC) for 

adolescent offspring of parents with depression. The POD study extended this work (a) into 

a multi-site context to test the generalizability of effects, (b) through refining the Clarke 

CBP protocol to a smaller core of weekly sessions and a period of monthly booster sessions, 

and (c) by enriching the risk profile of the sample by requiring both familial history and 

individual risk (current high symptoms or history of a depressive disorder). Acute outcomes 

of POD were quite positive. CBP significantly separated from UC control in preventing 

onsets of depression, replicating the Clarke findings across the larger, multi-site sample,13 

and the size of this effect was clinically comparable to the acute efficacy of antidepressant 

medication.

The depression prevention literature has continued to grow with additional evidence 

accumulating for specific CB interventions such as the Penn Resiliency Program,14 and 

recent findings suggesting there may be value in approaches drawing from Interpersonal 

Psychotherapy for Depression.15, 16 Across this literature, the POD results represent the 

strongest depression prevention effects to date, but these encouraging findings are qualified 

by two factors. First, overall onset rates were high, even within CBP (21% onset rate). 

Second, the positive effects of CBP were significantly moderated by whether parents were 

in a depressive episode at the time that the adolescents commenced participation in the 

intervention. When parents were not depressed at baseline, CBP was particularly 

efficacious, strongly separating from the UC control condition (12% versus 41% onset rate). 

Conversely, when parents were actively depressed at baseline, the benefit of CBP was 

erased, and outcome in CBP and UC did not differ significantly (31% versus 24% onset 

rate).

In the current report, we sought to unpack these findings and identify demographic, clinical, 

and contextual predictors and moderators of acute response to CBP and to define cluster of 

responders and non-responders to the intervention. Given the breadth of this inquiry, we 

adopted a model-building approach, with a planned series of univariate tests leading to more 

complex multivariate models. We hypothesized that parental depression at baseline would 

emerge as a significant moderator of acute effects, even within this multivariate context.

Method

Participants

Participant characteristics and sampling procedures have been described in detail 

elsewhere13 and are summarized here. The current sample consisted of 310 adolescent (age 

13 to 17) children of parents with depression. In addition to parental history of depression, 

adolescents were at risk for depression by presence of (a) current subsyndromal depressive 

symptoms (i.e., Center for Epidemiological Studies – Depression Scale [CES-D] > 20; n = 

62 [20%]), (b) prior history of a DSM-IV depressive disorder (n = 170; 55%), or (c) both (n 

= 78; 25%). Exclusion criteria were lifetime bipolar I disorder or schizophrenia in parents or 

youth, a current DSM-IV mood disorder in the adolescent, or current taking of antidepressant 

medication for youth depression. Children of non-biological target parents were excluded 
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from the current analyses (n = 6). In two-parent households where both parents endorsed a 

history of depression, a primary target parent was selected for assessment based on family 

preference. More than one sibling was allowed to participate; siblings were yoke 

randomized to the same intervention condition. There were 32 sets of siblings (one set of 

triplets).

The sample was recruited August 2003 through February 2006 evenly across four sites 

(Boston, MA; Nashville, TN; Pittsburgh, PA; Portland, OR). Sample retention did not differ 

across study arms or across sites (M = 90.5% retained).13 No significant differences were 

found on demographic, entry characteristics, or depression measures between retained 

participants and those who did not complete the follow-up.

Procedures

Design—Adolescents were randomized to CBP or UC using Begg and Iglewicz's17 

modification of Efron's18 biased coin toss to balance cells on age, sex, race, and ethnicity, 

and inclusion criteria. Randomization was successful and intervention groups did not 

significantly differ on baseline parent, adolescent, or family characteristics, within or across 

sites. The study employed an intent-to-treat design, and all participants were considered part 

of the study from the point of randomization.

Intervention conditions—The Cognitive Behavioral Prevention (CBP) program was 

delivered to small groups of adolescents in eight weekly and six monthly (booster) sessions 

of 90 minutes each. Groups were led by a trained clinician with a master's or doctoral 

degree, and clinicians demonstrated high adherence (88% of content delivered). The 

principal focus of the program was on teaching cognitive restructuring skills for unrealistic 

and overly negative thoughts and problem-solving skills for stress management. Adolescents 

attended an average of 6.5 weekly and 3.8 monthly sessions. At weeks 1 and 8, there were 

informational meetings for parents, attended by 76.4% and 70.9% of adolescents' parents, 

respectively.

Usual Care (UC)—Families across both arms were permitted to initiate any mental health 

or other health care services after study entry over the course of the study. The UC condition 

was thus characterized by the absence of participation in CBP rather than by participation in 

specific alternate community services. As reported elsewhere, families in CBP and UC did 

not significantly differ in community service utilization during the follow-up window (e.g., 

29.3% of UC versus 30.8% of CBP youth accessed outpatient mental health).

Assessments—In this report, data were drawn from assessment interviews conducted at 

baseline and nine months post-baseline (median = 42.1 weeks). 13 Assessments were 

performed by independent evaluators (IEs) masked to condition. IEs completed extensive 

training, participated in ongoing supervision, and demonstrated a minimum inter-rater 

reliability level of = 0.80 on diagnostic variables in two practice interviews before 

conducting study assessments.
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Measures

Demographic characteristics—Family information was collected by parent report; 

race/ethnicity was collected via self-report separately for parents and adolescents. Pubertal 

status was assessed with the adolescent Self-Rating Scale for Pubertal Development 

(PDS).19

Parental clinical characteristics at baseline—Index parents were administered the 

Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I)20 to assess (a) current 

mood disorder diagnoses; (b) duration, number, and timing of prior mood disorder episodes; 

(c) current and past comorbid anxiety and substance use diagnoses; and (d) suicidal 

behaviors and attempts. Parents also completed the Center for Epidemiological Studies – 

Depression Scale (CESD)21, a dimensional measure of depression severity (α = 0.93 in 

current sample).

Adolescent clinical characteristic at baselines—The Schedule for Affective 

Disorders and Schizophrenia for School-aged Children–Present and Lifetime Version (K-

SADS-PL)22 is a semi-structured diagnostic interview combining parents' and adolescents' 

reports of youths' symptoms. The K-SADS-PL assessed baseline eligibility (no current 

mood diagnosis) and history of past depressive episodes. Adolescents also completed the 

Center for Epidemiological Studies–Depression Scale for Adolescents (CES-DA)23 as a 

dimensional measure of depression severity, and the Hopelessness Scale (BHS)24 to assess 

pessimism about their future. To provide dimensional measures of other psychological 

symptoms, adolescents completed the Screen for Anxiety Related Emotional Disorders 

(SCARED)25, the Aggression Questionnaire26, and the Disruptive Behavior Disorder Scale–

Adolescent Report (DBDA)27, which provides separate ADHD and disruptive behavior 

scores. Reliability of dimensional measures was high (all α ≥ 0.85). Adolescent functional 

impairment was rated with the Children's Global Adjustment Scale (CGAS)28 with good 

reliability (ICC = 0.60).29

Contextual factors at baseline—Data also were gathered on adolescents' perceptions of 

family conflict (Conflict Behavior Questionnaire [CBQ])30 and parental acceptance, 

psychological control, and monitoring (Children's Report of Parenting Behavior Inventory 

[CRPBI])31. Internal consistency of total scores and subscales were high in this sample (all 

α ≥ 0.80). The Life Events Checklist (LEC)32 was completed by adolescents to produce a 

total life stress score, while past trauma exposure was obtained from the posttraumatic stress 

disorder (PTSD) section of the K-SADS and coded as present–absent for abuse (physical or 

sexual).

Depression outcome—At follow-up, parents and adolescents were interviewed with the 

Longitudinal Interval Follow-up Evaluation (LIFE)33, which provides a continuous 

assessment of adolescents' depressive symptoms and the onset/offset of depressive episodes. 

A score from 1 through 6 on the Depression Symptom Rating scale (DSR) was given for 

each week of the follow-up period. The outcome measure of the current study was an onset 

of a probable or definite major depression episode (MDE) defined by a DSR score of > 4 for 
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at least two weeks. Inter-rater reliability was high (97.5% agreement) across the nine-month 

follow-up period.

Analytic Plan

Consistent with Kraemer et al.,34 predictors were defined analytically as baseline (pre-

randomization) variables that had a main effect on outcome, regardless of intervention 

condition. Analyses of predictors proceeded in two steps. First, univariate Cox regression 

models were conducted to assess which of the candidate predictor variables were associated 

with MDE onset (equations included candidate predictor and the main effects of treatment). 

Second, to identify the most parsimonious set of predictors, a multivariate Cox regression 

with a backwards stepping procedure was used. All predictors significant at the first, 

univariate stage of analysis were entered into the model, and p values greater than 0.1 were 

the criteria for model removal.

A moderator was defined as a baseline variable that differentially predicted outcome across 

study conditions. Potential moderators were entered individually into Cox regression models 

that included the candidate variable, intervention (CBP vs. UC), and the interaction term. A 

significant intervention by candidate variable interaction indicated moderation. 34

As a secondary analysis, we sought to use these moderators to create clinical response 

clusters within CBP and UC. To accomplish this goal, we conducted recursive partitioning 

of the survival function to identify homogenous nodes of youth; that is, clusters of 

adolescents with similar risk of MDE over the follow-up period. Moderators identified in the 

first stage of analysis were used to partition the sample and create subgroup response “trees” 

within each condition (i.e., CBP, UC). Each significant moderator was examined one at a 

time at all possible cutoff points to produce nodes (i.e., clusters of youths) with the highest 

level of statistical purity. A perfectly pure node would consist of a group of adolescents 

where (a) all observations were censored, (b) all depressive episodes occurred at the same 

time, or (c) all episodes occurred at the same time followed by censored times.35 This 

process was repeated in a nested fashion, until reaching a terminal node of adolescents that 

(a) was perfectly pure, (b) had small sample sizes (N ≤ 20), or (c) for all observations there 

was the identical distribution of the candidate moderator variables, rendering further 

splitting impossible (e.g., if within a node, adolescents who experienced a depressive 

episode and those who did not had the same proportion of females, we would be unable to 

split the node further using sex as a candidate variable). In addition, for interpretability, we 

stopped further splitting of the sample if the procedure began identifying the same candidate 

moderator at multiple levels (e.g., repeatedly splitting on the same variable at different cut-

points). STATA 9.0 was used to conduct the Cox regression analysis, and the rpart package 

in R was used for recursive partitioning. Cox models accounted for the correlation of 

siblings using the cluster option in Stata, which produces clustered robust standard errors. 

No such options were available for recursive partitioning methods and siblings were treated 

as independent observations for this analysis. Because of the exploratory, hypothesis-

generating nature of these analyses, p ≤ .05 was considered to be statistically significant 

across analyses.
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Results

Predictors (Across Both Intervention Conditions)

Neither parent nor adolescent demographic characteristics significantly predicted onset of a 

depressive episode during the follow-up period (see Tables 1 and 2). Parents' clinical 

characteristics also were not significantly associated with adolescent episode onset. Clinical 

features of adolescents, however, did emerge as significant predictors. Increased risk of 

MDE onset was associated with elevated symptoms of depression (CES-DA), high 

hopelessness (BHS), heightened aggression (AGQ), and lower functioning (CGAS) at 

baseline. In addition, contextual variables predicted episodes (see Table 2); higher conflict 

with parents at baseline (CBQ), higher levels of coercive parental psychological control 

(CRPBI control), lower levels of parental acceptance (CRPBI acceptance), and higher 

number of stressful life events in the year prior to study entry were associated with worse 

outcomes, across both CBP and UC.

In the multivariate model, the most parsimonious predictors were higher hopelessness 

(hazard ratio [HR] = 1.06, 95% CI: 1.01-1.11, p = .02) and lower functioning on the CGAS 

(HR = 0.95, 95% CI: 0.92-0.98, p < .001) in the adolescent. With all significant predictors 

included in the multivariate Cox model, the effect of intervention was marginally significant 

(HR = 0.65, 95% CI: 0.41-1.03, p = .07), and the magnitude and direction of the hazard ratio 

was comparable to the main effect of the intervention in unadjusted analyses.

Moderators (Differential Prediction of Outcome Across Conditions)

Both parent and adolescent clinical characteristics negatively moderated the effects of CBP 

(see Table 3). In terms of parent characteristics, current depression (MDD or dysthymia) and 

history of hypomania were significant moderators (note that the base rate of hypomania in 

the sample was very low [n = 6]). For adolescents, higher depressive symptoms (CES-DA), 

higher anxiety symptoms (SCARED), lower functioning (CGAS), and higher hopelessness 

(BHS) moderated the effects of the CBP intervention on MDEs. Effects of these clinical 

variables within CBP and UC conditions were further explored through the creation of 

group-specific clinical response clusters.

Clinical Response Clusters

We next conducted recursive partitioning of the survival function within the CBP condition, 

using the six univariate moderators as classification factors. In this analysis, adolescents' 

functioning emerged at the top level of the response tree and was the most substantial 

predictor of onset of MDE over follow-up. As seen in Figure 1, 56% of lower- functioning 

adolescents (CGAS < 65.5) had a depressive episode during the follow-up compared to just 

16% of higher-functioning youths. The low-functioning node of adolescents was unable to 

be subdivided further and was a terminal node in the CBP tree. Higher-functioning 

adolescents could be further split by current parental depression status and, within parental 

status, by youths' level of anxiety symptoms and hopelessness. The classification process 

ceased after these divisions and yielded a total of five terminal nodes (Figure 1).
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We tested for significant differences in survival between these five nodes, and three 

significant clusters of response were identified (see Figure 2). The lowest risk node (Group 

1) was defined by higher functioning, the absence of current parental depression at baseline, 

and lower anxiety. Compared to Group 1, all other nodes were at significantly higher risk 

(all p < .001); precise hazard ratios could not be calculated for these pair-wise comparisons, 

however, due to the absence of any depressive episode onsets in Group 1 (leading to an HR 

denominator of zero).

The next highest-risk node (Group 2) was characterized by higher functioning, no parental 

depression, and higher anxiety. This cluster of adolescents did not differ significantly from 

Group 3 – the node of youths with higher functioning, current parental depression at 

baseline, and lower hopelessness (HR = 1.40; 95% CI, 0.50-3.70; p = .50). The final two 

nodes both had very high rates of onset (56% and 57%, respectively). These highest-risk 

nodes were characterized by either the combination of higher functioning paired with 

current parental depression at baseline and higher adolescent hopelessness (Group 4) or 

overall lower functioning (Group 5). These nodes did not differ from each other (HR = 1.1; 

95% CI, 0.3-4.6; p = .87), but they each did significantly diverge from Groups 1, 2, and 3. 

Based on these analyses, we clustered adolescents into three categories of lowest risk 

(Group 1), moderate risk (Groups 2 and 3), or highest risk (Groups 4 and 5).

We next repeated this procedure within the UC condition to probe for clusters of response, 

using the same set of six variables. This process yielded two factors; adolescent functioning 

at the highest level of the tree and youth baseline depression symptom level nested within 

functioning. Survival analysis of these four terminal nodes suggested that a single split on 

the CGAS produced a sufficient model of the data, without use of depression symptom 

level. There was no significant difference between the two lower-functioning nodes (HR = 

2.0; 95% CI, 0.7-5.6; p =.19) or between the two higher-functioning groups (HR= 1.8; 95%, 

CI 0.8-4.0; p = .13). Overall, there was a significant difference between the lower and higher 

CGAS groups (HR= 2.4; 95% CI, 1.4-4.2; p = .002). Accordingly, we trimmed the UC 

classification tree to only one level, with a higher functioning/lower risk cluster (24% MDE 

onsets) and a lower functioning/higher risk cluster (49% MDE onsets). Survival curves for 

these two response clusters within UC are displayed in Figure 2 (panel b).

Note that although functioning appeared within both the UC and CBP groups as an 

important classification variable, the cut-points on the CGAS derived from the recursive 

partitioning process were different in the two conditions. In the UC group, “high 

functioning” was defined by a CGAS score ≥ 72.5, which corresponds to slight impairment 

and transient difficulties in functioning. In contrast, the cut-point for higher functioning in 

CBP was ≥ 65.5, which corresponds to some difficulties functioning in a single area. Thus, 

consistent with the univariate moderator analyses (Table 3), the relation between functioning 

and outcome varied by condition.

Discussion

In the POD trial, adolescents were selected to be at risk for the development of depression 

on the basis of individual risk and family history. Although all youths shared a common 

Weersing et al. Page 8

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2017 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



family risk factor (i.e., parent history of depression), parents' depression status at the time of 

study entry was a potent moderator of effects. As reported previously,13 if parents were not 

in episode at the time of the baseline assessment, youths in CBP had significantly fewer 

depressive episodes than those in the UC control condition. No significant group difference 

was found, however, if the parent was actively depressed when their child entered the trial. 

The current report further explored the variability in intervention response by identifying 

key predictors and moderators of effects and defined clinical response clusters within this 

high-risk sample.

Two adolescent clinical characteristics emerged as significant predictors in multivariate 

analyses: higher hopelessness and lower functioning were associated with poor outcomes in 

both CBP and UC. In addition, six clinical features of adolescents and parents were 

identified as significant univariate moderators. The superior effect of CBP relative to UC 

was diminished when parents were currently depressed at baseline or had a history of 

hypomania, or when adolescents reported higher depressive symptoms, higher anxiety, 

higher hopelessness, or lower functioning. Rather than attempting to test and interpret a 

seven-variable interaction model (i.e., six moderators x condition), we used these six 

characteristics as classification factors to partition the sample into clinically meaningful 

response subgroups. Recursive partitioning of the survival function was used to define 

statistically homogenous clusters of adolescents with a similar risk of depression onset. This 

method allowed us to organize the relations among these clinical features of families into a 

hierarchical classification tree structure.

Within CBP, the three clinical response clusters were defined by the combination of the 

adolescent's level of functioning, anxiety symptoms, hopelessness, and whether the parent 

was currently depressed at baseline. Of these characteristics, adolescent functioning was the 

most powerful, entering the classification tree at the first level and solely defining the worst 

response/highest risk cluster. Parental depression at baseline remained an important factor in 

understanding variability in response but operated in concert with youth anxiety and 

hopelessness within the classification structure. Within UC, only adolescent functioning 

emerged as a classification factor versus the richer array of clinical variables implicated in 

CBP response. This finding of greater richness within the CBP group parallels results from 

the large Multimodal Treatment Study for ADHD, where all of the “action” in defining 

response subgroups was within the best performing intervention conditions.36 Conceptually, 

this is likely to be the case, as control groups may represent the natural course of a disorder 

(onset of depression in a high-risk sample) and intervention conditions contain both this 

underlying process and additional variability in outcomes from the effect of the successful 

intervention. Interestingly, the cut point on the CGAS varied across conditions. In the UC 

group, relatively higher functioning was needed to see positive response as compared to a 

lower cut point in CBP, perhaps suggesting CBP worked to buffer the generally poor 

prognostic effects of functioning for youths between these thresholds.

In general, effects of depression prevention programs have been found to be stronger in 

higher-risk selected and indicated versus universal samples, and in demographic groups with 

higher base rates of depression onsets (e.g., females and older youths).37 In contrast, studies 

of the treatment of adolescent depression have shown that, across intervention conditions, 
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poorer outcomes are predicted for older youths with more severe indicators of depression, 

higher levels of comorbid problems, and greater levels of environmental adversity.38 Studies 

of moderators of treatment response have been sparse but have found that maternal 

depression, interpersonal trauma, family conflict, and substance use appear to negatively 

moderate CB treatment effects.39 Effects for anxiety and negative cognitions, such as 

hopelessness, have been mixed, with enhanced effects of CB relative to control in some 

studies and diminished outcomes for CB found in other investigations.39

Results of the current report parallel findings from the treatment literature. Teens who were 

hopeful and functioning well had the best overall prognosis. Further, CBP was especially 

effective in preventing depression onset (relative to UC) when youths and families were at a 

time of relative wellness—parents not currently depressed and teens functioning well with 

lower anxiety and greater hope for the future. In these families, CBP may have operated as a 

capitalization model, building on participants' strengths to enhance coping skills and 

inoculate them against the development of depression over follow-up.

Clinically, this pattern of effects has both positive and negative implications. First, there is a 

clear indication for the use of CBP in at-risk families when they are clinically stable. 

Second, it is promising that all of the negative prognostic indicators and significant 

moderators were potentially modifiable; no demographic factors or historical characteristics 

(e.g., trauma history, history of past onsets) were associated with response. The negative 

implication of these findings, however, is that the version of the CBP intervention used in 

this trial may be less indicated when families are in the most distress.

Further research aimed at understanding the mediators underlying differences in outcome 

between these subgroups would provide useful guidance for additional program 

development. Across a broad range of studies, parental depression has emerged as a negative 

treatment indicator,36 and treatment of parental depression has begun to be associated with 

positive changes in youth outcomes.40 However, the mechanism underlying these effects is 

unknown. It may be that teens have a particularly hard time learning and applying cognitive 

skills when they are “under load”—actively coping with the stress of significant 

psychopathology (in themselves and parents) and struggling to maintain their daily 

responsibilities. Some evidence in the youth depression treatment literature indicates that the 

positive effect of CBT on problem-solving skills may be uncoupled in the presence of 

maternal depression.41 This would suggest a need to ameliorate these interfering conditions 

prior to participation (e.g., treating parents' depression). Parental depression and greater 

clinical impairment in adolescents also may interfere with treatment attendance or 

homework compliance, indicating a need to increase exposure to the active elements of the 

existing CB program. Alternatively, the central focus on cognitive change in the POD CB 

protocol may be too narrow for some multi-problem youth; other prevention models, such as 

those based on Interpersonal Psychotherapy, also have shown promise in recent trials.15, 16 

A wider set of skills may be necessary for adolescents (e.g., reducing anxiety) and parents 

(e.g., warm and consistent parenting)42 to affect significant change and bring the benefits of 

depression prevention to the broader population of youth at risk for depressive disorders.
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Figure 1. 
Classification tree for participants in the cognitive-behavioral prevention (CBP) program. 

Note: BHS = Beck Hopelessness Scale; CGAS = Children's Global Assessment Scale; 

SCARED = Screen for Anxiety and Related Emotional Disorders.
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Figure 2. 
Kaplan-Meier curves for terminal node groupings within (a) cognitive-behavioral prevention 

(CBP) and (b) usual community care (UC). Note: Within CBP, the blue line represents 

lowest risk, the green line moderate risk, and the red line the highest risk group. Within UC, 

the red line is the higher risk group and the blue line is the lower risk group. All survival 

curves significantly differed within condition. DSR = Depression Symptom Rating scale.
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Table 1
Parent Characteristics as Predictors of Outcome Across Cognitive-Behavioral Prevention 
(CBP) and Usual Community Care (UC)

Candidate Predictor HR (95% CI) p-value

Parent demographic characteristics

 Sex (n=301) 0.92 (0.46-1.82) .80

 Minority status (n=298) 1.30 (0.70-2.50) .44

 Hispanic background (n=298) 1.00 (0.40-2.80) .94

 Age (n=300) 1.03 (0.99-1.07) .15

 Marital status (n=301) 0.74 (0.48-1.15) .18

 Socioeconomic status (n=300) 1.00 (0.98-1.02) .67

 Education beyond high school (n=301) 0.88 (0.53-1.48) .64

 Employed (n=300) 0.88 (0.53-1.48) .64

Features of parental depression

 CESD at baseline (n=298) 1.02 (0.99-1.03) .08

 Current parental depression at baseline (n=301) 1.14 (0.74-1.77) .55

 Age of onset of first MDD (n=292) 0.99 (0.98-1.01) .79

 Lifetime duration of MDD episodes (n=286) 1.00 (0.99-1.00) .42

 Lifetime duration of MDD and dysthymia (n=295) 1.00 (0.99-1.00) .21

 Lifetime number of MDD episodes (n=289) 1.01 (0.97-1.04) .68

Comorbidity at baseline

 Anxiety (n=295) 0.98 (0.58-1.66) .94

 Substance abuse (n=295) 3.29 (0.91-11.80) .07

 Substance dependence (n=295) 2.18 (0.55-8.66) .27

 Suicidal behavior (n=295) 0.50 (0.07-3.50) .49

Comorbidity by history

 Hypomania (n=295) 2.71 (0.68-10.80) .16

 Anxiety (n=295) 1.08 (0.68-1.71) .74

 Substance abuse (n=295) 0.96 (0.49-1.90) .92

 Substance dependence (n=295) 0.72 (0.28-1.80) .49

 Suicidal behavior (n=294) 0.86 (0.49-1.53) .61

 Suicide attempt (n=294) 0.85 (0.42-1.71) .65

NOTE: CESD = Center for Epidemiological Scale Depression; HR = hazard ratio; MDD = major depressive disorder.

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2017 March 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Weersing et al. Page 17

Table 2
Adolescent Characteristics and Contextual Variables as Predictors of Outcome Across 
Cognitive-Behavioral Prevention (CBP) and Usual Community Care (UC)

Candidate Predictor HR (95% CI) p-value

Adolescent demographic characteristics

 Sex (n=301) 1.06 (0.68-1.67) .77

 Minority status (n=296) 1.17 (0.64-2.12) .61

 Hispanic background (n=300) 0.86 (0.35-2.12) .75

 Age (n=301) 0.91 (0.78-1.05) .20

 Pubertal status (n=297) 0.93 (0.67-1.30) .69

 Lives with target parent (n=296) 0.48 (0.16-1.44) .19

Clinical characteristics at baseline

 Prior history of depressive episode (n=301) 1.08 (0.62-1.88) .78

 Depression symptoms (CESDA; n=301) 1.03 (1.01-1.05) .004

 Hopelessness (BHS; n=297) 1.08 (1.03-1.13) .001

 Functioning (CGAS; n=301) 0.94 (0.92-0.97) .000

 Aggression (AQ; n=300) 1.01 (1.00-1.02) .01

 Anxiety (SCARED; n=300) 1.01 (0.99-1.02) .12

 Disruptive behavior ADHD (DBDA; n=301) 1.39 (0.88-2.20) .16

 Disruptive behavior ODD/CD (DBDA; n=301) 1.95 (0.95-4.00) .07

Contextual factors

 Life events (n=294) 1.04 (1.00-1.09) .04

 Family conflict (CBQ, adolescent regarding parent; n=297) 1.10 (1.01-1.20) .03

 CRPBI acceptance subscale (n=297) 0.96 (0.92-1.00) .05

 CRPBI psychological control subscale (n=297) 1.08 (1.03-1.15) .004

 CRPBI parental monitoring subscale (n=297) 0.92 (0.85-1.01) .07

 Exposure to physical abuse (n=299) 0.95 (0.35-2.59) .93

 Exposure to sexual abuse (n=299) 1.09 (0.49-2.43) .83

NOTE: ADHD = attention-deficit/hyperactivity disorder; AQ = Aggression Questionnaire; BHS = Beck Hopelessness Scale; CBQ = Conflict 
Behavior Questionnaire; CESDA = Center for Epidemiological Scale Depression–Adolescents; CGAS = Children's Global Assessment Scale; 
CRPBI = Child Report of Parent Behavior Inventory; DBDA = Disruptive Behavior Disorder Scale–Adolescent; HR = hazard ratio; ODD/CD = 
oppositional defiant and conduct disorders; SCARED = Screen for Anxiety and Related Emotional Disorders.

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2017 March 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Weersing et al. Page 18

T
ab

le
 3

Si
gn

if
ic

an
t 

U
ni

va
ri

at
e 

M
od

er
at

or
s 

of
 R

es
po

ns
e

C
an

di
da

te
 M

od
er

at
or

M
ai

n 
E

ff
ec

t
In

te
rv

en
ti

on
In

te
ra

ct
io

n

H
R

 (
95

%
 C

I)
p-

va
lu

e
H

R
 (

95
%

 C
I)

p-
va

lu
e

H
R

 (
95

%
 C

I)
p-

va
lu

e

C
li

ni
ca

l c
ha

ra
ct

er
is

ti
cs

 o
f p

ar
en

ts

 
C

ur
re

nt
 p

ar
en

ta
l d

ep
re

ss
io

n 
at

 b
as

el
in

e
0.

55
 (

0.
31

-0
.9

9)
.0

5
0.

22
 (

0.
10

-0
.4

8)
.0

00
6.

38
 (

2.
38

-1
7.

1)
.0

00

 
H

is
to

ry
 o

f 
hy

po
m

an
ia

1.
45

 (
0.

30
-7

.0
9)

.6
4

0.
60

 (
0.

38
-0

.9
5)

.0
3

67
.5

 (
10

.9
-4

17
.1

)
.0

00

C
li

ni
ca

l c
ha

ra
ct

er
is

ti
cs

 o
f a

do
le

sc
en

ts

 
D

ep
re

ss
io

n 
sy

m
pt

om
s 

(C
E

SD
A

)
1.

01
 (

0.
99

-1
.0

4)
.3

4
0.

30
 (

0.
13

-0
.7

3)
.0

1
1.

04
 (

1.
00

-1
.0

8)
.0

5

 
H

op
el

es
sn

es
s 

(B
H

S)
1.

03
 (

0.
97

-1
.1

0)
.3

1
0.

37
 (

0.
18

-0
.7

5)
.0

1
1.

10
 (

1.
01

-1
.2

0)
.0

2

 
A

nx
ie

ty
 s

ym
pt

om
s 

(S
C

A
R

E
D

)
0.

99
 (

0.
97

-1
.0

2)
.5

3
0.

20
 (

0.
08

-0
.5

1)
.0

01
1.

05
 (

1.
01

-1
.0

8)
.0

05

 
Fu

nc
tio

ni
ng

 (
C

G
A

S)
0.

96
 (

0.
93

-0
.9

9)
.0

2
41

.9
 (

0.
62

-2
83

2)
.0

8
0.

94
 (

0.
89

-1
.0

0)
.0

5

N
O

T
E

: B
H

S 
=

 B
ec

k 
H

op
el

es
sn

es
s 

Sc
al

e;
 C

E
D

SA
 =

 C
en

te
r 

fo
r 

E
pi

de
m

io
lo

gi
ca

l S
ca

le
 D

ep
re

ss
io

n 
fo

r 
A

do
le

sc
en

ts
; C

G
A

S 
=

 C
hi

ld
re

n'
s 

G
lo

ba
l A

ss
es

sm
en

t S
ca

le
; H

R
 =

 h
az

ar
d 

ra
tio

; S
C

A
R

E
D

 =
 S

cr
ee

n 
fo

r 
A

nx
ie

ty
 a

nd
 R

el
at

ed
 E

m
ot

io
na

l D
is

or
de

rs
.

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2017 March 01.


