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Abstract

The Family Check Up (FCU) is a family-centered intervention for reducing children's problem 

behavior through improving parenting skills and family interactions. Although the FCU was 

designed to prevent conduct problems, we have also found the program to be effective in 

preventing escalating symptoms of depression in early adolescence. The current analyses examine 

heterogeneous patterns of response to treatment in an effort to identify factors associated with 

differential response to family intervention. We examined heterogeneity in trajectories of youth-

reported depressive symptoms from grades 6 to 9, using a Latent Growth Mixture Modeling 

framework to identify patterns of treatment response and non-response. Three symptom 

trajectories were identified, including the following: 1) a large class exhibiting stable, low 

symptom levels, 2) a class exhibiting high and stable depressive symptoms, and 3) a class 

exhibiting low initial symptoms that increased over time. Significant intervention effects were 

identified only among the third class, as a preventive effect on depression from 7th to 9th grade for 

youth with low initial symptoms. No effect of intervention was observed in the other two classes. 

Comparisons of classes 2 and 3 suggested that class 3 members were more likely to be females 

with high baseline antisocial behavior, but lower initial levels of depression. The findings suggest 

the importance of exploring heterogeneity within a prevention design, as well as the importance of 

tailored approaches to the prevention of adolescent depression.
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Introduction

By the age of 18, nearly 20 to 25% of teens will experience a major depressive episode 

(Kessler, Avenevoli, & Merikangas, 2001), with particularly high rates of depression in girls 

following the transition into adolescence (e.g. Hyde, Mezulis, & Abramson, 2008). As such, 

a sizeable literature has examined psychosocial prevention and intervention efforts for 

depressed children and adolescents, with prevention and intervention studies differing 

primarily in whether youth are already experiencing depression or are at high risk for 

developing depression (see Horowitz & Garber, 2006). Most of these studies have focused 

on efforts to intervene directly with children and adolescents, seen either individually or in 

groups. Several such youth-focused programs have received empirical support, most of 

which are based upon cognitive behavioral therapy principles (CBT; see Horowitz & Garber, 

2006), which focus on helping youth develop cognitive, problem solving, and coping skills 

to alleviate depression. While such strategies are effective for many youth, there is 

substantial room for improvement. Effect sizes are generally small-to-moderate (Sandler, 

Wolchick, Cruden, Mahrer, Ahn, Brincks, & Brown, 2014), nearly 40% of youth do not 

benefit from such child-directed intervention approaches and substantial relapse rates are 

seen for those that do (e.g. Birmaher et al., 2000), and few studies (e.g. Beardslee et al., 

2013) include long-term follow-up data to demonstrate the durability of effects.

One potential avenue for improvement is to expand the focus to target family functioning. A 

large developmental literature has highlighted the association between youth depression and 

problems in parenting and family functioning, including low levels of parental warmth and 

support, high levels of parental criticism and negative affect, elevated levels of parental 

psychopathology, and high levels of family conflict and stress (see Sheeber, Hops, & Davis, 

2001). Further, a number of studies have found that poorer response to child-focused 

intervention approaches is related to problems in family functioning, including maternal 

depression, parent-child conflict, low levels of parental support, and high levels of parental 

criticism (e.g. Asarnow, Goldstein, Thompson & Guthri, 1993; Brent et al, 1998; Birmaher 

et al., 2000; Lewinsohn & Clarke, 1984). Yet efforts to improve parenting and family 

relationships have been relatively understudied in the prevention and intervention literature 

for depression.

Stark and colleagues (2012) reviewed studies of youth-focused programs that included at 

least some parent or family sessions. The intensity and focus of such sessions varied widely, 

from brief psychoeducation efforts (e.g. Brent et al., 1997) to parent sessions (generally 

between 2 – 6 sessions) in parallel to youth-only sessions (e.g. Garber et al., 2009; Schochet 

et al., 2001) to more directly family-focused sessions (e.g. Compas et al., 2009). Engaging 

parents into such adjunctive treatments emerged as one common challenge. For instance, 

Schochet and colleagues (2001) offered 3 sessions of parent-training in addition to an 11-

session teen-focused prevention program, and found that only 10% of families took part in 

all 3 sessions. Not surprisingly, such studies have yielded limited evidence of the 

incremental benefits to youth of such adjunctive parenting sessions. Stark and colleagues 

(2012) concluded that family-focused interventions appeared promising, but that additional 

work examining their relative benefits was needed.
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While family-focused programs for youth depression have received increased attention in 

recent years, such programs are much better established for externalizing disorders in youth. 

However, many family risk processes are common across conduct problems and depression, 

including high levels of family stress and conflict, low levels of parental warmth and 

support, and hostile and coercive parent-child interactions (Dishion & Patterson, 2006). 

Similarly, the dual-failure model (Patterson & Stoolmiller, 1991) highlights that conduct 

problems may predict increased peer rejection and academic difficulties, which in turn 

predict increased depression. In line with the overlap between conduct problems and 

depression, several studies have found that parent-focused prevention programs designed for 

youth conduct problems lead to reductions in depression, as well (e.g. Mason et al., 2007; 

Trudeau, Spoth, Randall, & Azevedo, 2007), and parenting programs have been found to 

yield larger effect sizes for reducing internalizing than externalizing problems (e.g. 

Kaminski, Valle, Filene, & Boyle, 2008). Thus, the extensive literature on parent-focused 

interventions designed to reduce youth conduct problems may have implications for 

augmenting depression-focused prevention efforts.

The current study examines the effects of the Family Check Up program (FCU; see Dishion 

& Stormshak, 2007), a multilevel, family-focused prevention program delivered within a 

public middle-school setting on reductions in youth depressive symptoms across grades 6 

through 9. The program follows an adaptive intervention framework (Collins, Murphy and 

Bierman, 2004), in which treatment targets and doses are tailored to the individual needs of 

families. Advantages of adaptive designs include more efficient use of resources, increased 

treatment compliance and intervention potency, greater resemblance to real-world clinical 

practice, and decreased chances of negative effects of intervention components that are 

inappropriate for a given individual (e.g. Collins, Murphy, & Bierman, 2004). At the core of 

the intervention is the FCU assessment, a brief, three session intervention designed to 

identify potential targets for intervention, to support parent's motivation to engage in 

effective family management practices, and to provide more intensive support for parents 

and youth in need (Dishion & Stormshak, 2007). The focus on parental motivation to engage 

with treatment may be particularly relevant in the context of treating depression, as parental 

engagement with depression-focused treatments has proven to be problematic across a 

number of studies (e.g. Schochet et al., 2001; Stein et al, 2001). Indeed, a prior study 

examining FCU program outcomes in a separate sample (Connell & Dishion, 2008) found 

that random assignment to the intervention predicted significantly decreased growth in 

depressive symptoms from 6th – 8th grade among high-risk youth (determined via teacher-

report) by both youth and mother report.

The current analyses use data from a school-based prevention trial of youth followed-from 

grades 6 through 9. The goals of this study were to refine the FCU model to enhance its 

cultural sensitivity and target broader aspects of youth functioning, as well as to increase the 

rate of family engagement with the FCU assessment (see Stormshak et al., 2011). In addition 

to depression, the FCU program has been shown to predict reductions in conduct problems, 

substance use and family conflict, as well as improvements in academic functioning across 

grades 6 – 9 (Connell et al., 2007; Stormshak, Connell, & Dishion, 2009; Van Ryzin, 

Stormshak, & Dishion, 2012). The current analyses sought to examine variability in 

responsiveness to the FCU across families, which may help to identify ways to improve 
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program effectiveness. We employed a latent growth mixture modeling approach to identify 

heterogeneous trajectories of depression symptoms from grades 6 to 9, and to examine 

variability in intervention response across the identified trajectory groups. Most research on 

variation in intervention impact has employed regression-based moderation analyses to 

identify variables associated with stronger treatment response, identifying several such 

factors, including maternal depression (Brent et al., 1998), problematic relationships with 

parents (Birmaher et al., 2000, Asarnow et al., 1993; Lewinsohn & Clarke, 1984), and 

baseline symptom severity (Mufson, Dorta, Wickramaratne, Nomura, Olfson, & Weissman,

2004; Rohde, Lewinsohn, & Seeley, 1994; Brent et al., 1998).

While this approach has yielded important insights, one limitation is that its focus is on the 

identification of variables associated with the magnitude of treatment response. However, 

researchers may be more interested in identifying subpopulations with different responses to 

intervention strategies that are best characterized by a cluster of characteristics. The mixture 

modeling approach provides a robust method of empirically identifying subgroups of 

individuals who differ with respect to symptom trajectories and patterns of covariates, and 

the opportunity to examine variation in responsiveness to intervention across these 

subgroups (see Muthén, et al., 2002). Studies examining heterogeneity in depressive 

symptom trajectories in youth have consistently identified several distinct trajectory classes, 

including a large subgroup of youth exhibiting stable low symptom levels across time, and a 

smaller subset of youth exhibiting early-onset symptoms that remain high across time (e.g. 

Brendgen et al., 2005; Yaroslovsky, Pettit, Lewinsohn, Seeley, & Roberts, 2013). Some 

studies have also identified groups of youth exhibiting increasing or decreasing symptoms 

across adolescence (e.g. Brendgen et al., 2005; Wickrama & Wickrama, 2010). Several 

variables have been found to discriminate elevated trajectory classes relative to the stable 

low class, including female gender, high stress, problematic relationships with parents, co-

occurring delinquent behavior, and co-occurring substance use (Yaroslavsky et al., 2013). 

Such developmental heterogeneity presents a challenge for prevention research, as children 

with different developmental profiles may have different intervention needs with respect to 

the timing or targets of intervention. As such, the examination of intervention effects across 

youth following heterogeneous trajectories of depression development is consistent with an 

adaptive intervention framework.

In line with prior research, we expected to identify at least stable-low and stable-high 

trajectory classes, as well as subgroups of youth exhibiting increasing and decreasing 

symptoms across adolescence, and that groups showing elevated symptoms would be 

discriminated from the stable-low group by a greater proportion of females, elevated family 

conflict, co-occurring antisocial behavior, academic difficulties, and peer relational problems 

at baseline. We considered three competing hypotheses regarding the effects of intervention 

across subgroups of youth. First, a severity hypothesis holds that the intervention may be 

most effective for youth with the most severe symptoms at baseline, which would be those 

following an early-onset trajectory. Youth with such persistent and severe symptoms may 

show the highest levels of baseline family and peer risk, and may have the greatest room for 

improvement following treatment. Several treatment studies have examined this possibility, 

although results have been mixed, with two studies finding some support for heightened 

treatment response among youth with the highest baseline symptoms (Mufson et al, 2004; 
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Rohde, Lewinsohn, & Seeley, 1994), but two others finding the opposite pattern of response 

(Brent et al, 1998; Jayson et al, 1998). Second, a timing hypothesis holds that the timing of 

intervention relative to symptom onset may be critical, with intervention close to the period 

of onset being most effective. In the current study, this hypothesis suggests that the FCU 

program delivered in adolescence may be most effective for youth who are prone to develop 

symptoms in adolescence, but less effective for youth with earlier-onset symptoms. To date, 

we know of no prior intervention research testing this possibility, although research has 

shown that the timing of risk exposure is more important that the types of risks for 

discriminating early-onset versus later onset depression (Shanahah, Copeland, Costello, & 

Angold, 2011). Third, a generalized effects hypothesis holds that the effects of the 

intervention will be stable across heterogeneous groups of youth, as family processes that 

are at the heart of the FCU program may be generally important despite differences in the 

age of onset or other etiological factors that may differentiate trajectory classes identified via 

mixture modeling techniques. We also examined differences across classes with respect to 

intervention engagement (i.e. receiving the FCU assessment and further services) to examine 

if variation in dosage might be associated with differential response to prevention.

Methods

Participants

Participants were 593 adolescents and their families recruited from three public middle 

schools in an urban area. The sample was 51% male and represented a wide variety of ethnic 

backgrounds (36% European American, 18% Hispanic/Latino, 15% African American, 7% 

Asian, 19% biracial/mixed identity, 2% Pacific Islander, 2% Native American). All families 

with a child in the sixth grade were invited to participate, with 80% agreeing to do so. The 

average age of participants was as follows: 11 years 10 months (wave 1), 13 years 1 month 

(wave 2), 14 years 1 month (wave 3), and 15 years (wave 4). 80% of participants’ fathers 

and 79% of mothers had attained at least a high school diploma. 65% of participating 

children reported feeling that their family had adequate financial resources. Families were 

randomly assigned to receive the intervention (N = 386; 65%) or “school as usual” (N = 207; 

35%), using an unbalanced approach to increase the power to detect heterogeneous patterns 

of intervention effects.

Assessment procedures

Every spring from the sixth through the ninth grade, student participants completed a 

questionnaire in school, adapted from Metzler and colleagues (2001), which assessed a wide 

range of domains. If a child was absent or the family had moved out of the school district, 

assessments were mailed to the home. Students received $20 for each completed assessment.

Measures

Adolescent depressive symptoms—Depressive symptoms were assessed annually 

using a 14-item measure. Items reflected the frequency of symptoms such as feeling sad, 

moody, or hopeless and having trouble sleeping, with all diagnostic criteria for depression 

addressed by at least one item. Participants rated each symptom on a 5-point scale that 

ranged from “never or almost never” to “always or almost always” for the past month, and 
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the average across items was used in analyses. This measure exhibits high internal reliability 

and convergent validity (Stormshak, Fosco, & Dishion, 2010; Klostermann, Connell, & 

Stormshak, in press). In addition, youth in the intervention condition completed the Child 

Depression Inventory (CDI) as part of the FCU assessment, and scores on the two scales 

were significantly correlated over time (r between .49 and .53 across waves). Cronbach's 

alpha was between 0.92 and 0.95 across time.

Adolescent antisocial behavior (6th grade)—Youth responded to 11 items assessing 

participation in activities during the past month, including lying, theft, physical fights, 

carrying weapons, and destroying property. Responses on the measure ranged from 0 (never) 

to 5 (more than 20 times), and the average was used in this study. Cronbach's alpha was 

0.82.

Teasing by peers (6th grade)—Youth responded to 7-items reflecting the frequency with 

which they were teased for things like the clothing they wear or being a good student, over 

the past month. Each item was rated on a 5-point scale from “never” to “always” and the 

average across items was used in analyses. Cronbach's alpha was 0.81.

Peer deviance (6th grade)—Association with deviant peers was assessed using 5 items 

regarding how often they spent time with friends who in the past month had engaged in such 

behaviors as stealing, lying, and fighting. Items were rated on a 5-point scale from “never” 

to “more than 7 times,” and the average score was used in analyses. Cronbach's alpha was 

0.86.

Family conflict (6th grade)—Youth reports of conflict with parents were measured by 

averaging across 4 items. Items assessed youths’ reports of how often someone in their 

family got mad and hit someone and how often they got their own way by getting angry. 

Responses ranged from 0 (never or almost never) to 5 (always or almost always). Cronbach's 

alpha was .82.

Academic performance (6th grade)—An estimate of each child's academic 

performance during the current school year was obtained with one item that asked the child 

to rate her performance on a 5-point scale, where 1 represented “mostly A's” and 5 

represented “mostly F's.” There was also an option for “not in school,” although no 

participants endorsed this item. Scores on this item were significantly correlated with 

school-reports of standardized testing in math and reading subjects (correlations ranged from 

−.29 to-. 48, with youth reporting better grades scoring higher on standardized tests), 

supporting the validity of this measure.

Gender—The gender of the child was coded as 0 = male and 1 = female.

Ethnicity—Youth ethnicity was coded as 0 = ethnic minority and 1 = Caucasian.

Intervention Protocol

The current study used data from a randomized, multilevel, school-based prevention trial 

(see Dishion & Stormshak, 2007; Stormshak et al, 2011). The first level was the family 
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resource center (FRC), which was established in each school and was available to all 

families assigned to the intervention condition. The FRC was staffed with a parent 

consultant (PC). PCs’ education levels ranged from doctoral to bachelor's degree and all had 

prior family intervention experience. PC ethnicity was matched with family ethnicity when 

possible. PCs included one Latino consultant fluent in Spanish, one African American 

consultant, and two European American consultants. Consultants were trained through a 

series of workshops including one week-long initial training and several follow-up training 

throughout the study, and received weekly supervision by a doctoral-level practitioner. PCs 

attended all important school meetings related to the child's behavior and gave parents 

feedback regarding the child's school attendance and performance. Through the FRC, brief 

consultations and special seminars were also available to parents on topics such as 

homework completion and teen supervision. The next level of the program was the FCU 

assessment, which is based on motivational interviewing principles (Miller & Rollnick, 

2002), and included three sessions: an initial home visit and interview, an ecological 

assessment, and finally a feedback session in which options for further intervention services 

were discussed. While the FCU assessment was offered to all families in the intervention 

condition, families of children identified as high-risk via teacher report were specifically 

targeted for recruitment. In the intervention condition, 52% of families (n = 199) consulted 

with the parent consultant, 42% (n = 163) received the FCU (n = 138 in 7th grade, n = 23 in 

8th grade, n = 2 in 9th grade), and 76 families completed the FCU a second time (n = 69 in 

8th grade, n = 33 in 9th grade). Most families (n = 131) had contact with the FRC prior to 

completing the FCU assessment. Of the families completing the FCU, 79% received further 

services, centered on delivery of a parent-management program targeting parental positive 

reinforcement, limit setting, and communication skills (see Dishion & Stormshak, 2007).

Analytic Approach

Primary analyses were conducted using a General Growth Mixture Modeling (GGMM) 

framework, using Mplus 7.1 (Muthen & Muthen, 2013) to examine hypotheses regarding 

whether the effect of intervention varied across developmentally-heterogeneous subgroups 

of youth. All analyses used full information maximum likelihood estimation, which provides 

a method for accommodating missing data by estimating each parameter using all available 

data for that specific parameter. For depressive symptoms, 11.8 % of data was missing at 

wave 2, 14.4% at wave 3, and 18.7% at wave 4. Little's (1988) MCAR test indicated that the 

data was not MCAR (χ2[107] = 168.42, p < .05). Although there are no formal tests for the 

Missing at Random (MAR) assumption underlying the use of FIML, examination of the 

patterns of missing data in relation to covariates suggest the data are likely MAR. All 

models were run with 500 randomly-generated start values, run for 10 iterations, and the 

best fitting 100 random-start values were run to convergence. Excellent replication across 

random start-values was found. LGMM analyses followed the framework proposed by 

Muthen and colleages (2002) to examine differences in intervention effects across groups of 

youth following heterogeneous trajectories of depression. The first goal of the LGMM 

analysis was to determine the optimal number of trajectory classes. All models included 

intercept, slope, and quadratic slope parameters. Intervention effects and other potential 

covariates were not included in the process of determining the optimal number of classes, 

and fit indices were obtained for unconditional models with 1 – 6 classes (see Muthen et al., 
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2002). A number of model fit-indices were examined to determine the optimal number of 

latent classes. Relative model-fit indices included the Bayesian Information Criteria (BIC), 

and the sample-sized adjusted Bayesian Information Criteria (Adj BIC), with lower scores 

representing better-fitting models. Additionally, the Lo-Mendell-Rubin Likelihood Ratio 

Test (LMR-LRT; Lo, Mendell, & Rubin, 2001), and the Bootstrapped Likelihood Ratio Test 

(BLRT; McLachlan & Peel, 2004), provide statistical comparisons of the fit of a given model 

with a model of one fewer classes. Additional criteria for model selection are primarily 

informal, including entropy, a summary measure of the probability of membership in the 

most-likely class for each individual. Entropy values range from 0 to 1.0, and values closer 

to 1.0 represent better classification. Additionally, the usefulness and interpretability of 

latent trajectory classes should be considered, with the optimal model yielding a small 

number of distinct trajectory classes that are large enough to permit further testing. The best-

fitting model was extended to include intervention assignment as a within-class covariate. 

Although such Intent To Treat analyses will lose some power because not everyone assigned 

to the intervention condition received the selected and indicated intervention (i.e. the FCU 

assessment), the logic of random assignment still means that this approach tests the effects 

of the broad intervention package. The regression coefficients were allowed to vary across 

classes, and the linear and quadratic slope parameters regressed on intervention status while 

the regression of the intercept on intervention status was fixed to 0. Additionally, we 

regressed latent class membership and within-class variation in growth parameters on 

baseline covariates.

Results

Descriptive Statistics

Descriptive statistics and correlations between variables are shown in Table 1. Preliminary 

analyses examined baseline predictors of family receipt of the FCU assessment within the 

intervention condition. Only baseline peer deviance was associated with receipt of the FCU, 

with lower baseline peer deviance in youth whose families received the FCU (mean = .54, 

SD = .89) than those whose families did not (mean = .71, SD = .96; F (1, 382) = 3.94, p = .

05).

LGMM analyses

Identifying the optimal number of trajectory classes—First, a latent growth model 

(LGM) analysis of depression symptoms was run to examine the need to include both linear 

and quadratic change parameters in subsequent LGMM analyses. This model yielded 

significant intercept and slope means and residual variances. The mean of the quadratic 

slope parameter was non-significant, but significant residual variance in this parameter was 

observed. Additionally, we compared the fit of a model including only a linear slope term 

and one including a quadratic slope term, and found that adding a quadratic slope parameter 

lead to a significant improvement in model fit (Δχ2 (Δdf = 4) = 10.16, p < .05). As such, 

subsequent LGMM analyses included latent intercept, slope, and quadratic slope parameters.

Second, we examined a series of LGMM analyses including increasing numbers of latent 

classes. Fit indices are shown in Table 2. Results of the LMR-LRT pointed to a 3-class 
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solution. Additionally, models with more than 3 classes exhibited problems with negative 

residual variances in time-specific depression scores and in growth parameters, and included 

very small classes (i.e. less than 3% of the sample). Further, the additional classes in these 

models were not qualitatively distinct compared to the first 3 classes. For instance, the small 

4th class in the 4-class model appeared to divide the difference between the “increasing” and 

“stable-low” classes, yielding a group of youth showing moderately increasing symptoms. 

As such, subsequent models used a 3-class solution, as shown in Figure 1. The three-class 

solution included a large group of youth (Stable-Low: 78.7% of the sample) reporting low 

levels of depressive symptoms across time, a group (Increasing-symptoms : 9.8% of the 

sample) exhibiting low symptoms in 6th grade that increased significantly across time but 

showed significant reduction in the rate of change across study waves, and a group 

exhibiting high symptom levels in 6th grade that were relatively stable over time (Early-high:

11.5% of the sample).

Intervention effects within classes—The three-class model was extended to include 

intervention assignment as a within-class covariate. As shown in table 3, intervention was 

significantly negatively related to the quadratic slope parameter within the “increasing 

symptoms” class. Within this class, youth in the intervention condition exhibited a 

significantly stronger symptom deceleration across time, compared to youth in the control 

condition, leading to significantly lower depressive symptoms at 9th grade. The effect size 

for intervention on 9th grade symptoms was moderate to large (Cohen's d = .74) within the 

“increasing symptoms” class. No other significant effects of intervention were observed 

across other classes.

Covariate effects—The model was extended to include baseline predictors of latent class 

membership, as well as covariate effects on growth parameters within classes. We first 

examined whether within-class covariate effects should be allowed to vary across classes. 

Allowing such variation across classes did not significantly improve model fit (ΔΧ2 (Δdf = 

30) = 45.87, n.s.), and so covariate effects were held equal across classes in the final model. 

Across classes, higher initial levels of depression were predicted by higher antisocial 

behavior, family conflict, and teasing by peers in 6th grade. Male gender predicted a more 

negative linear change in depressive symptoms over time. Other than intervention effects on 

the quadratic slope parameter in the increasing symptoms class, there were no other 

predictors of the quadratic slope parameter.

The stable-low class served as the reference class for the prediction of class membership. 

Relative to the stable-low class, membership in the increasing symptoms class was 

significantly predicted by female gender (estimate = −1.57, SE = .65), greater antisocial 

behavior at baseline (estimate = .94, SE = .46), and greater teasing by peers at baseline 

(estimate = .71, SE = .25). Membership in the early-high class (relative to the stable-low 

class) was significantly predicted by greater family conflict at baseline (estimate = .25, SE 

= .12), and greater teasing by peers at baseline (estimate = .86, SE = .26). Finally, we 

compared the early-high and increasing symptoms classes. The early-high class exhibited 

lower levels of baseline antisocial behavior, compared to the increasing symptoms class 
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(estimate = .87, SE = .45). No differences across classes were observed for ethnicity peer 

deviance, or baseline academic problems.

We also conducted follow-up analyses to examine differences across classes in terms of the 

likelihood of random assignment to intervention, the proportion of families receiving the 

FCU assessment, and the number of minutes spent in further intervention services. These 

follow-up analyses were conducted using exported estimates of class membership from the 

final mixture model, rather than being incorporated into the latent variable model directly, 

because such data is only present for families assigned to intervention. There were no 

significant differences across classes for the proportion of families assigned to intervention 

versus control conditions (Stable high: 69.1% intervention; Increasing: 66.7% intervention; 

Stable low: 64.5% intervention; Χ2 (df = 2) = .62, n.s.). Among families assigned to the 

intervention condition, no differences were found across classes for the percentage of 

families who received the FCU (Stable high: 35.0% FCU; Increasing: 35.3% FCU; Stable 

low: 43.1% FCU; Χ2 (df = 2) = 1.57, n.s.). Similarly, no differences were found across 

classes for the number of minutes in post-FCU intervention services (Stable high: mean = 

179.92, SD = 106.24; Increasing: mean = 167.83, SD = 261.31; Stable low: mean = 116.93, 

SD = 164.01; F (2, 157) = 1.21, n.s. Three outlier cases with scores 3 to 8 SD above the 

mean were removed). These results highlight that differences in the effect of intervention for 

the increasing symptoms class relative to the remaining classes was not due to differences in 

the receipt of intervention components. Finally, we examined changes in the covariates 

included in the model as possible mediators of intervention effects in the increasing 

symptoms class. None of the changes were found to mediate the intervention effects, 

although statistical power is limited for such sub-group analyses (details are available upon 

request).

Discussion

The aims of this study were twofold. First, we examined heterogeneity in trajectories of 

depressive symptoms over early adolescence, with special attention to onset timing and 

course. Second, we examined the patterns of response to the Family Check Up across the 

diverse trajectories of depressive symptoms from 6th to 9th grade. In line with prior studies 

of depressive symptom trajectories (e.g. Brendgen et al., 2005), we identified three groups, 

including a large group of youth that consistently showed low levels of symptoms across 

early adolescence. Of interest, however, were two smaller groups of youth, one showing 

stable high symptom levels. Given that youth in the high stable group reported relatively 

high symptoms at age 10-11 (sixth grade) and remained high in symptoms, it seems 

reasonable to think of them as an early-onset group. The final group, however, had very few 

symptoms initially, but grew in depression through grade 9 (approximately age 14 years). 

This group could be thought of as adolescent onset, and youth in this group were mostly 

female, with elevated antisocial behavior and teasing by peers in 6th grade. Significant 

intervention effects on depressive symptoms were only observed in this “increasing 

symptoms” class, with a moderate to large effect at 9th grade. Finding that intervention 

effects do not emerge until grade 9 likely reflects that the intervention was delivered across 

grades 7 and 8, the full effect of which would not be observed until grade 9.
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The significant effect of intervention for youth in the increasing symptoms class is consistent 

with the timing hypothesis, suggesting that the timing of intervention relative to the onset of 

symptoms may be particularly important factor in predicting who responds to prevention 

programs. Developmental studies have generally found that rates of depression begin to 

escalate in early adolescence (Hyde et al., 2008), and preventive interventions delivered 

close in time to this symptom increase may be particularly powerful for youth who might 

otherwise begin to show increasing symptoms within this timeframe. Further, the 

predominance of female youth in this class, relative to the stable low class, is also consistent 

with the timing hypothesis, as the adolescent increase in depression is particularly strong for 

girls (e.g. Hyde, Mezulis, & Abramson, 2008). The increasing symptoms class was also 

discriminated from the other classes by elevated antisocial behavior. Given that the FCU was 

originally designed for adolescent conduct problems and substance use, it may be 

particularly powerful for disrupting depression development among youth with co-occurring 

antisocial behavior. Similar results were observed in a trial of the FCU in early childhood, 

with youth with co-occurring internalizing and externalizing symptoms appearing 

particularly responsive to family intervention (Connell et al., 2008), suggesting that family-

focused prevention may be particularly powerful for this group.

Because the FCU is tailored to family needs, we explored aspects of treatment engagement 

in relation to class membership. We did not find significant differences across classes in 

terms of assignment to intervention or control groups, the likelihood of receiving the FCU 

for youth in the intervention condition, or the number of hours of intervention services. As 

such, treatment response and non-response classes were not simply discriminated by the 

receipt of services. Rather, response to the intervention appears to be primarily a function of 

the timing of services with respect to symptom onset, and the match between services and 

baseline risk.

The most interesting finding related to treatment non-response is the lack of response of the 

early onset persistently depressed youth. There are several possible explanations for this lack 

of response. First, youth and families were not targeted for depression in this study, and 

therefore aspects of the family environment, peer environment, or the youth herself may 

have been missed with respect to intervention focus within this group. Prevention services 

for the early-high group may need to be broadly focused (targeting family and peer 

relationships) to be maximally effective. Second, youth in this class already reported 

elevated symptoms in 6th grade. It is possible that these youth would be more responsive to 

services delivered earlier in childhood. Developmental research indicates that the recency of 

risk exposure (compared to the specific types of risks) may be crucial for distinguishing 

earlier vs. later depression onset (Shanahan et al, 2011), suggesting that the timing of 

intervention services relative to depression onset may be a crucial determinant of 

intervention effectiveness. Of note, we have found that an early-childhood version of the 

FCU lead to significant reductions in internalizing and externalizing problems across 

childhood, with improvements mediated by changes in parenting quality and reductions in 

maternal depressive symptoms (Shaw et al., 2008). As youth in that study are followed into 

adolescence, it will be important to examine whether the FCU is associated with diminished 

symptoms for youth with earlier-onset internalizing problems.
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While youth in the increasing symptoms class appeared responsive to the FCU, youth 

exhibiting stable-low levels of depression did not. Youth in the stable-low class generally 

had low depression levels and the lowest levels of risk on a number of indices. Thus, these 

youth reflect a class of “non-responders” with little room for symptom reduction, and little 

need for intervention, at least with respect to depression. One advantage of an adaptive 

prevention design is that these youth can be identified, and resources reserved for youth in 

greater need of services.

Limitations and future directions

As with any study, there are a number of limitations that point to the need for future 

research. First, the variables used in these analyses were measured via adolescent self-report. 

While the use of adolescent-report measures has advantages (for example, parents may be 

less aware of adolescent depression than are teens), multiple informant data, and objective 

measures including diagnostic interview data, should be used in future studies to limit the 

potential influence of mono-rater bias. Additionally, the depression inventory was developed 

for this prevention trial, based upon diagnostic criteria for depression. However, the measure 

was found to be reliable, and correlations with other variables support its validity, as they are 

in the predicted direction, and similar in magnitude to other studies in this age range that 

have used established depression measures (e.g. Connell & Dishion, 2008). Further, LGMM 

analytic methods are an evolving area of statistics, and have been the subject of several 

cautionary papers (e.g. Sher, Jackson, & Steinley, 2011). It will be important for future 

research to replicate the current results in independent samples. Additionally, it will be 

important for future research to examine why variability in treatment response might be 

present, including the identification of mediators that may differ across groups. 

Unfortunately, mediation is challenging in the context of LGMM analyses, and preliminary 

mediation analyses in the increasing symptoms class did not reveal significant mediation, 

perhaps due to limited statistical power. However, other studies with the FCU have found 

that reductions in family conflict and parental depression, and improvements in positive 

parenting, may mediate prevention effects on youth behavior problems (Shaw, Connell, 

Dishion, Wilson, & Gardner, 2009; Fosco, Van Ryzin, Stormshak, & Dishion, 2014; Van 

Ryzin & Dishion, 2012). It is possible that such processes may be relevant for depression 

effects, as well. Despite the need for further research, the current results highlight the 

importance of examining variability in treatment response in the context of prevention 

programs, and identify several possible ways of continuing to refine the FCU intervention 

model.

Finally, we now have three randomized trials that suggest improvements in depression as a 

function of the FCU intervention (Connell & Dishion, 2008; Connell, Bullock et al, 2008; 

Shaw et al, 2009). In each of these studies, finding mediators that are specific to the effects 

of the FCU on depression has been elusive. It seems advisable at this juncture to design an 

FCU randomized trial that specifically targets adolescent depression, with a focus on 

measuring and testing a mediation model, incorporating an array of social, cognitive, and 

neurobiological processes with demonstrated links to depression. The current findings do 

suggest that the intervention model for the treatment and prevention of adolescent 

depression will by nature be developmentally specific, as the data are clear that the 
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heterogeneity in symptom expression likely reflects diverse biological and environmental 

risks and vulnerabilities. An advantage of the FCU intervention framework is that it can be 

adapted to be responsive to heterogeneity.
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Figure 1. 
Intervention effects across trajectory classes.
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