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Abstract

In a randomized clinical trial with 111 families of parents with a history of major depressive
disorder (86% mothers; 86% Caucasian), changes in adolescents’ (mean age 11 years; 42%
female) coping and parents’ parenting skills were examined as mediators of the effects of a family
group cognitive behavioral preventive intervention on adolescents’ internalizing and externalizing
symptoms. Changes in hypothesized mediators were assessed at 6-months and changes in
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adolescents’ symptoms were measured at 12-month follow-up. Significant differences favoring the
family intervention as compared with a written information comparison condition were found for
changes in composite measures of parent-adolescent reports of adolescents’ use of secondary
control coping skills and direct observations of parents’ positive parenting skills. Changes in
adolescents’ secondary control coping and positive parenting mediated the effects of the
intervention on depressive, internalizing and externalizing symptoms accounting for
approximately half of the effect of the intervention on the outcomes. Further, reciprocal relations
between children’s internalizing symptoms and parenting were found from baseline to 6-month
follow-up. Implications for the prevention of psychopathology in offspring of depressed parents
are highlighted.
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Depression in parents is a significant risk factor for both internalizing and externalizing
psychopathology in children and adolescents (e.g., Goodman, 2007; Weissman et al., 2006).
Accordingly, the development and testing of preventive interventions targeting children of
parents with a history of major depression has been identified as a significant public health
priority in a recent report from the Institute of Medicine (England & Sims, 2009). Three
randomized clinical trials have provided evidence for the efficacy of preventive
interventions with this high-risk population. Two studies have found evidence that a
cognitive-behavioral intervention for high-risk adolescents of parents with a history of
depression was associated with lower depressive symptoms and episodes of major
depressive disorder in adolescents, one assessing outcomes at 12-month follow-up (Clarke et
al., 2001) and a second assessing episodes of depression at 8-months (Garber et al., 2009).
In a recent third study with adolescents and their parents with a history of depression, a
family group cognitive-behavioral intervention led to lower depressive, mixed anxiety-
depression, internalizing, and externalizing symptoms and lower rates of psychiatric
diagnoses at a 12-month follow-up (Compas et al., 2009). At present, however, possible
mediators of the effects of these preventive interventions on mental health outcomes in
children and adolescents of depressed parents have not been examined.

Identification of mediators of the effects of preventive interventions is important for the
development of more efficacious interventions and to the advancement of theoretical
understanding of mechanisms of risk (e.g., Kazdin, 2008; Kraemer et al., 2002; La Greca,
Silverman, & Lochman, 2009). First, clinical practice can be enhanced through the
identification of the active ingredients in interventions to focus future training and
implementation efforts on those components that are most responsible for beneficial
outcomes (LaGreca et al.). Most preventive interventions include multiple components;
therefore, tests of the role of various aspects of an intervention are necessary to determine
which elements could be emphasized and enhanced while other components could be
reduced or omitted. Second, theory-driven tests of mediation can contribute to understanding
of processes that link risk factors (e.g., parental depression) and outcomes (e.g., child/
adolescent psychopathology). Further, most prevention trials examine the effects of
interventions on several different outcomes. Mediators can be tested to determine if their
effects are specific to one outcome or if a given mediator affects more than one outcome.
Therefore, tests of mediation can contribute to understanding broad vs. specific risk and
protective processes (e.g., LaGreca et al.; Tein et al., 2004; Zhou et al., 2008).

The current study examined potential mediators of a family group cognitive-behavioral
(FGCB) preventive intervention for families of parents with a history of depression (Compas
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et al., 2009). The intervention was based on theory and research identifying two risk and
protective processes in families of depressed parents--disruptions in parenting (and resulting
parent-child stress that occurs in families of depressed parents) and the ways that children
cope with parent-child stress (e.g., Jaser et al., 2005, 2008; Langrock et al., 2002). Parental
depression is associated with parents’” withdrawal, unavailability, irritability, and
intrusiveness that combine to form a pattern of inconsistent and affectively negative
parenting (Lovejoy et al., 2000). These parenting behaviors contribute to stressful family
environments for children of depressed parents (Hammen, Brennan, & Shih, 2004). Previous
research has shown that parents continue to present problems in parenting and that
environments in these families continue to be highly stressful even when parents are out of
episode (Seifer et al., 2001). The adverse effects of these negative parenting behaviors and
stress are mitigated in part by adolescents’ use of secondary control coping skills
(acceptance, cognitive reappraisal, positive thinking, distraction) to adjust to these stressors
(Jaser et al., 2005, 2008). That is, adolescents who cope with stressful interactions with their
parents by accepting and reappraising these interactions, and by engaging in positive
thoughts or activities to distract themselves, have lower levels of internalizing and
externalizing symptoms than adolescents who do not use these strategies (e.g., Jaser et al.,
2005).

Based on the identification of these risk and protective processes, a FGCB intervention was
designed to use a two-pronged approach to enhance positive parenting skills in parents with
a history of depression and to teach secondary control coping skills in children of these
parents (Compas, Langrock, Keller, Merchant, & Copeland, 2001). Therefore, these two
active components of the intervention, changes in parenting and changes in children’s
coping, were selected a priori as possible mediators of children’s mental health outcomes.
The efficacy of this FGCB intervention in reducing and preventing adolescents’
internalizing and externalizing psychopathology was tested in a randomized clinical trial
(RCT) in comparison with the provision of written information only (Compas et al., 2009).
Significant effects favoring the FGCB intervention at follow-up were found on adolescents’
depressive symptoms, anxiety-depression, total internalizing symptoms, and total
externalizing problems.

In the context of this RCT, the current study examined changes in adolescents’ use of
secondary control coping skills and changes in parenting as mediators of the effects of this
FGCB preventive intervention. Multiple methods, including composite indicators created
from adolescents’ and parents’ reports and direct observations, were used to assess the
hypothesized mediators, and adolescents’ mental health symptoms were measured by both
adolescents’ and parents’ reports. Further, to establish that changes in the mediators
preceded changes in adolescents’ mental health outcomes, changes in the mediators were
assessed from baseline to 6-month follow-up and changes in adolescents’ internalizing and
externalizing symptoms were assessed from baseline to 12-month follow-up (see Figure 1).
Parents’ depressive symptoms at baseline were controlled for in all analyses.

First, we hypothesized that adolescents in the FGCB intervention would increase their use of
secondary control coping (e.g., acceptance, cognitive reappraisal) in response to stressful
interactions with their parents as compared to adolescents in the written information
condition at the 6-month follow-up as compared with baseline levels of these behaviors.
Second, we hypothesized that parents in the FGCB intervention would display higher rates
of positive parenting behaviors (e.g., warmth, child centeredness, responsive listening) and
lower rates of negative parenting behaviors (e.g., hostility, intrusiveness, neglecting/
distancing) compared to parents in the written information condition at the 6-month follow-
up as compared with baseline levels of these behaviors. Third, we hypothesized that changes
in adolescents’ coping and changes in positive and negative parenting at 6-months would
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mediate the effects of the intervention on adolescents’ internalizing and externalizing
symptoms at 12-months, controlling for baseline levels of these problems. Finally, based on
recent findings suggesting that changes in parenting and changes in children’s emotional/
behavioral problems may be reciprocally related (Silverman et al., 2009), we conducted
supplementary analyses to examine changes in internalizing and externalizing symptoms as
predictors of changes in parenting.

Participants included 111 parents with current or past major depressive disorder during the
lifetime of their child(ren) and 155 children of these parents from the areas in and
surrounding Nashville, Tennessee and Burlington, Vermont. This sample includes all 111
families that comprised the sample reported in Compas et al. (2009); however, for families
with multiple children in the target age range, one child was randomly selected for the
current analyses (see below), yielding a sample of 111 children.

Target parents with a positive history of depression included 95 mothers (mean age of 41.9,
SD = 6.8) and 16 fathers (mean age = 48.3, SD = 8.2). Parents’ level of education included
less than high school (7.2%), completion of high school (8.1%), some college (31.5%),
college degree (27%), and graduate education (26.1%). Eighty-six percent of target parents
were Euro-American, 5.4% African-American, 2.7% Hispanic-American, 1% Asian-
American, 1% Native American, and 3.6% mixed ethnicity. The racial and ethnic
compositions of the samples were representative of the regions in Tennessee and Vermont
from which they were drawn based on the 2000 U.S. Census data. Annual family income
ranged from less than $5,000 to more than $180,000, with a median annual income of
$40,000. Sixty-four percent of parents were married/partnered, 21.6% were divorced, 3.6%
separated, 9.0% had never married, and 1.8% were widowed. Families randomized to the
FGCB and written information conditions did not differ significantly on any of these
demographic variables.

Children enrolled in the study and included in the current analyses ranged from 9 to 15-
years-old and included 47 girls (mean age = 11.4, SD = 1.9) and 64 boys (mean age = 11.3,
SD = 2.1). Seventy-eight percent of children were Euro-American, 7.3% African-American,
4.6% Asian American, 1% Hispanic American, and 9.2% mixed ethnicity. We targeted ages
9 to 15-years-old in order to intervene with children/adolescents before the documented
increase in rates of depression that occurs in early to mid-adolescence (e.g., Hankin et al.,
1998) and to include children who were old enough to learn the relatively complex cognitive
coping skills taught in the intervention (see Compas et al., 2009, for a more detailed
description of the sample).

Twenty-seven parents (24%) were in a current episode of major depression and 84 parents
(76%) were not in episode at the time of the baseline assessment and randomization. Parents
had experienced a median of three episodes during their child’s life. Thus, all of the parents
had a history of depression and 24% were currently in episode (one parent experienced only
one MDE during the post partum period). We compared the children and parents in our
sample based on parents’ depression status at baseline and parental depression status was
only related to externalizing scores on the CBCL. We also compared our sample at baseline
on parental marital status; the only significant difference was found on observed negative
parenting.
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Setting and Personnel

Measures

All study procedures were approved by the Institutional Review Boards at VVanderbilt
University and the University of Vermont. All assessments and group intervention sessions
were conducted in the Department of Psychology and Human Development at VVanderbilt
University and the Psychology Department at the University of Vermont. Doctoral
candidates in clinical psychology and staff research assistants, who were naive to condition,
conducted the structured diagnostic interviews after receiving extensive training. Each group
intervention was co-facilitated by one of three clinical social workers and one of nine
doctoral-level students in clinical psychology. Facilitators were trained by reading the
intervention manual, listening to audiotapes of a pilot intervention, and discussing and role-
playing each session with an experienced facilitator. Ongoing supervision was conducted by
two Ph.D. clinical psychologists.

Mediators

Parent-adolescent reports of adolescents’ coping: The parental depression version of the
Responses to Stress Questionnaire (Connor-Smith et al., 2000; Jaser et al., 2005, 2008) was
used to assess how adolescents responded to stressors related to their parents’ depression
(e.g., My mom seems to be sad or cries a lot of the time; My mom does not want to do
things with the family; My mom is too upset, tense, grouchy, angry, and easily frustrated).
In reference to these stressors, items cover five factors of coping and stress responses:
primary control engagement coping, secondary control engagement coping, disengagement
coping, involuntary engagement/stress reactivity, and involuntary disengagement (Connor-
Smith et al., 2000). Adolescents and their parents were asked separately to rate each item
with regard to the degree/frequency with which the adolescent responded to the identified
stressors (1 = “not at all” to 4 = “a lot”). To control for response bias and individual
differences in base rates of item endorsement, proportion scores were calculated by dividing
the total score for each factor by the total score for the entire RSQ (Vitaliano, Maiuro,
Russo, & Becker, 1987). We focused our analyses on secondary control coping (acceptance,
positive thinking, cognitive restructuring, distraction) in the current study because these
coping skills were identified in previous research to be most useful for coping with stress
related to parental depression and were therefore taught in the FGCB intervention. Internal
consistency for secondary control coping was o = .72 for parents and .78 for adolescents at
baseline and .82 for parents and .77 adolescents at 6-months. To reduce the number of
analyses and to reduce effects due to biases from single informants, a composite measure of
adolescents’ coping was created by converting scores from adolescent and parent reports to
z-scores and calculating the mean z-score for each participant (a = .75 for baseline and .78 at
6-months).

Observations of parenting: A global coding system, the lowa Family Interaction Rating
Scales (IFIRS; Melby, Conger et al., 1998), was used to code two videotaped 15-minute
conversations, first about a pleasant activity that the target parent and child enjoyed doing
together in the past couple of months, and second about a stressful time when the target
parent was really depressed, down, or grouchy, which made it difficult for the family. The
IFIRS is a global coding system designed to measure behavioral and emotional
characteristics at both the individual and dyadic level. Behaviors are coded on two general
types of scales: Individual Characteristic Scales and Dyadic Interaction Scales. Each
behavioral code is rated on a 9-point scale, ranging from 1 which indicates that the behavior
is “not at all characteristic” of the subject during the interaction to a 9 which indicates that
the behavior is “mainly characteristic.” In determining the score for each code, frequency
and intensity of behavior, as well as the contextual and affective nature of the behavior, are
considered. This macro-level system is ideal for assessing patterns of behavior that comprise
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the ongoing, dynamic process of interaction (Melby & Conger, 2001). The validity of the
IFIRS system has been established using correlational and confirmatory factor analyses
(Aldefer et al., 2008; Melby & Conger, 2001).

Training for the IFIRS consisted of in-depth studying of the manual, a written test of the
scale definitions, and establishment of inter-rate reliability. Successful completion of
training consisted of passing a written test with at least 90% correct, and achieving at least
80% reliability on observational tests. Raters remained naive to the randomization of
families to the FGCB intervention vs. the written information condition. Weekly training
meetings were also held in order to prevent coder drift and to provide a forum in which
questions about the different codes were addressed. All interactions were double-coded by
two independent observers and coders met to establish consensus on any discrepant codes
(i.e., codes that were rated greater than 2 points apart on the 9-point scales).

Following procedures used previously with the IFIRS codes (e.g., Lim et al., 2008; Melby et
al., 1998), scores were averaged across tasks and then composite codes were created for
positive and negative parenting that reflected the parenting skills that were taught in the
FGCB intervention which were based on theory-driven and empirically-supported
disruptions in parenting related to depression as well as establishing authoritative parenting
skills (i.e., balance of warmth and structure). The positive parenting composite included
parents’ warmth, child-centered behaviors, positive reinforcement, quality time, listener
responsiveness, and child monitoring (o = .81 at baseline and .85 at 6-months). The negative
parenting composite included parental negative affect (sadness and positive mood, reverse
scored), hostility, intrusiveness, neglect/distancing, and externalize negative (o = .70 at
baseline and .73 at 6-months).

Parental depressive symptoms: Parents’ current depressive symptoms were assessed at
baseline with the Beck Depression Inventory-11 (BDI-I1), a standardized and widely used
self-report checklist of depressive symptoms with adequate internal consistency (o = .91)
and validity in distinguishing severity of MDD (Beck et al., 1996; Steer, Brown, Beck &
Sanderson, 2001). Internal consistency in the current sample was a = .92.

Adolescents’ Mental Health Outcomes

Adolescents’ depressive symptoms: Depressive symptoms were assessed with the Center
for Epidemiologic Studies-Depression scale (CES-D; Radloff, 1977), a self-report measure
of the frequency of 20 depressive symptoms over the past week using a 4-point Likert scale.
The CES-D is short and easy to read, has been successfully administered in several large
school samples (e.g., Fendrich et al., 1990), and has good psychometrics (a = .89; test-retest
reliability = .61; sensitivity of 83.7 and specificity of 75.2 predicting current MDD) with
youth (Roberts et al., 1990). Internal consistency in the current sample was o = .91 at
baseline and .84 at 12-months. The CES-D was used by Clarke et al. (2001) as a primary
outcome in their prevention trial and was used in the current study to match the scales from
this earlier study.

Adolescents’ internalizing and externalizing symptoms: The Child Behavior Checklist
(CBCL; Achenbach & Rescorla, 2001) was used to assess symptoms of anxiety/depression
(as a measure of general emotional distress) and total internalizing and externalizing
problems in children and adolescents. These scales were selected to represent the range of
problems that have been identified in children of depressed parents and to match the scales
reported by Clarke et al. (2001) and Beardslee et al. (2007). The CBCL includes a 118-item
checklist of problem behaviors that parents rate as not true (0), somewhat or sometimes true
(1), or very true or often true (2) of their child in the past 6 months. Adolescents completed
the Youth Self-Report (YSR; Achenbach & Rescorla, 2001), the self-report version of the
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CBCL for adolescents ages 11 to 18-years-old. Reliability and validity of the CBCL and
YSR are well established (Achenbach & Rescorla, 2001). Internal consistency for the scales
used in this study ranged from a = .84 to .94 for the CBCL and o = .84 to .90 for the YSR.
Test-retest reliability ranged from r = .82 to .91 for the CBCL and r = .74 to .89 for the
YSR. Internal consistency in the current sample ranged from o = .79 to .91 for the scales
used in this study. Nine and 10 year-old children completed the YSR to allow for complete
data on all measures. The internal consistency for the YSR scales was adequate with this
younger age group in the current sample (all alphas > .80). Raw scores on the CBCL and
YSR scores were used in all analyses to maximize variance (i.e., some variability is lost
when the raw scores are converted to T scores). However, T scores are presented in Table 1
to allow for comparison to age and gender norms.

Design and Procedures

Intervention

Figure 1 depicts the overall design of the study (see Compas et al., 2009, for details of
patient screening and randomization). To model change in the mediators and outcomes,
parenting and adolescents’ coping were assessed at baseline and at 6-month follow-up (after
completion of the acute phase of the intervention and the booster sessions) and adolescents’
internalizing and externalizing symptoms were assessed at baseline and 12-month follow-up.

Retention rates—Through the 12-month follow-up, 85.6% of the families were retained
in the study (82% of families assigned to the intervention and 89% of the comparison
group), as defined by the provision of data for at least one follow-up data collection point.

and Comparison Conditions

Family group intervention—The family group cognitive-behavioral (FGCB)
intervention is a manualized 12-session program (8 weekly and 4 monthly sessions) for up
to 4 families in each group (Compas et al., 2009). The program is designed for participation
by both parents and children. Goals are to educate families about depressive disorders,
increase family awareness of the impact of stress and depression on functioning, help
families recognize and monitor stress, facilitate the development of adaptive coping
responses to stress, and improve parenting skills.

During sessions 1-3, parents and children meet together with the two facilitators to learn
about depression and stress in families and receive an overview of skills for coping with
depression. During session 4-8, parents and children meet together with the two facilitators
briefly at the beginning and end of each session to discuss homework and practice skills.
Parents and children meet separately for the majority of the time during each of these
sessions, with parents learning parenting skills (i.e., praise, positive time with children,
encouragement of child use of coping skills, structure, and consequences for positive and
problematic child behavior) from one facilitator and children learning skills for coping with
their parent’s depression from the other facilitator. The core coping skills are summarized by
the acronym ADAPT: Acceptance, Distraction, Activities, and Positive Thinking which
represent secondary-control coping skills. During sessions 1-8, skills are taught through
didactic instruction, viewing a videotape, modeling, role-playing, and homework
assignments.

The monthly booster sessions 9-12 are designed to problem-solve difficulties with
implementation of parenting and child coping skills at home, provide additional practice of
skills, support positive changes which have occurred, and assign new homework to reinforce
the use of these skills. Parents and children meet together part of the time and separately part
of the time during these sessions (see Compas et al., 2009, for more details on the
intervention, including evaluation of treatment integrity).
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Written information condition—The Written Information comparison condition was
modeled after a self-study program used successfully by Wolchik et al. (2000) in their
preventive intervention trial for families coping with parental divorce and the lecture
information condition used by Beardslee et al. (2007). Families were mailed written
materials to provide education about the nature of depression, the effects of parental
depression on families, and signs of depression in children. Separate materials were
developed for parents and children. Materials for children were based on age, with 9-11
year olds receiving materials written at a lower reading level than for 12-15 year olds.
Following the method used by Wolchik et al., materials were sent in three sets over an 8-
week interval to correspond with the first eight sessions in the FGCB intervention. Families
were provided with a schedule for reading these materials. Research assistants checked with
the families to ensure that they received the materials through the mail.

Data Analytic Approach

Analyses of mediation: Multivariate mixed-effects model—As depicted in Figure
2b, MacKinnon et al. (2002) propose that evidence for mediation is found by examining the
joint significance of the path from the intervention to the mediator (o) and the path from the
mediator to the outcome (B) after accounting for the effects of the intervention. Kraemer et
al. (2002) propose that evidence for mediation of an intervention requires random
assignment to an intervention and a comparison condition, a significant association between
the intervention and change in the mediator (o), and either a significant main effect of
changes in the mediator on changes in the outcome (B) or a significant effect of the
interaction between the intervention and change in the mediator on changes in the outcome
(B"). Further, MacKinnon et al. (2002) and Kraemer et al. (2002, 2008) argue that to
establish mediation one must assess for changes in the mediator prior to and independent of
changes in outcome. In prevention research, it is optimal to test for mediation by measuring
the mediator after completion of the intervention program and to control for baseline levels
for each proposed mediator and outcome variable. Therefore, in our mediation analyses we
calculated a change score from baseline for each mediator variable (at 6-months in the
present study), and measured the outcomes at a later follow-up assessment (at 12-months in
the present study), covarying for baseline levels of these outcome variables as well as
covarying for baseline levels of parents’ baseline depressive symptoms.

A mixed-effects model was used to test the effects of the intervention on the mediators (a
path) and to test the effects of change in the mediators on change in the outcomes (B and p’
paths). Specifically, we used a mixed-effects model developed for the analysis of treatment
effects in the context of partially nested designs (Bauer, Sterba, & Hallfors, 2008). Similar
to the approach used to test for the effects of the intervention on the outcome measures
(Compas et al., 2009), using SAS PROC MIXED with restricted maximum likelihood
estimation (i.e., method = REML), for each of the mediator variables we implemented a
multivariate, mixed-effects model to test the effect of intervention condition (FGCB vs.
Written Information) at 6-month follow-up. All participants were retained in the data
analysis, including those with partial data. We treated our time 1 (baseline) measure of the
outcome and parents’ baseline depressive symptoms on the BDI-11 as global covariates.
Within the FGCB intervention arm of the study, each set of participants was nested within
one of the 14 FGCB intervention groups comprised of up to four families per group. Within
the Written Information comparison arm, there was no such nesting. Fixed effects included
our baseline and 6-month intercepts. Intervention (condition) was a random effect at
baseline and 6-months, which allowed intervention means at each time point to vary across
intervention condition. This amounted to estimating a between-groups random effect
variance for intervention at each time point and estimating a within-group residual variance.
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The FGCB intervention condition was coded in two ways to address the separate
recommendations of Kraemer et al. (2002) for tests of mediation and of Bauer et al. (2008)
to account for partial nesting. Following recommendations of Bauer et al., we coded the
intervention condition as 1 and the comparison condition as 0 in the RANDOM statement of
the Proc MIXED code. Because we included the treatment x mediator interaction terms, we
followed the recommendation of Kraemer et al. and also coded the intervention condition

as .5 and the comparison condition as —.5 in the MODEL statement of the MIXED code.

The dfs vary across analyses because they are approximated, not exact, and the information
involved in the approximation varies across analyses. In the mixed model, when there is a
complex covariance structure and an unbalanced sample size (as in the current analyses),
there is an unknown null distribution for the F-statistic (Schaalje, McBride & Fellingham,
2002). Several ways of approximating this test distribution have been proposed in this
context, and the most commonly recommended one (e.g., Fitzmaurice, Laird & Ware, 2004,
p. 98; Fitzmaurice, Davidian, Verbeke & Molenberghs, 2009 p. 274) was used here--the
Kenward-Roger (1997) method. This method uses a Taylor series approximation to generate
approximate moments of the null distribution of the test statistic and equates these to an F-
distribution to solve for a scaling factor and denominator degrees of freedom. Using this
approximation, df may not be integers (Schaalje et al.).

Effect sizes for the mediators were calculated by computing a proportion of the effect of the
intervention that was accounted for by the mediator. The numerator consisted of the
difference between the direct effect of the intervention on outcome and the indirect effect of
the intervention on outcome (t-f) after controlling for effects of covariates, the baseline
measure of the outcome variable as well as the parent’s baseline level of depressive
symptoms measured by the BDI-II. The denominator consisted of the direct treatment effect
(). This proportion-based method of calculating effect size is based on approaches
presented by MacKinnon et al. (2007)1. We have also reported the unstandardized estimates
(B’s) and SE’s for the effect of the intervention on the outcomes without the mediators (t)
and in the presence of the mediators (t'); see Figure 2. Although other methods of
computing effect sizes are reported in the literature (e.g., Fairchild et al., 2009), these
methods are not appropriate for the current study’s multilevel model with a hierarchical
structure that does not use ordinary least squares estimation.

We estimated power for our mediation analyses based on the parameters presented by
MacKinnon et al. (2004). With a sample of 111 families, we have adequate power to detect
medium to large effects.

Preliminary Analyses

Means and standard deviations of the hypothesized mediators through 6-months and mental
health outcomes through 12-months are presented in Table 1. Consistent with the expected
effects of randomization, there were no significant differences between the FGCB
intervention and the Written Information comparison condition at baseline. Adolescents’
scores on the CES-D at baseline correspond to mild to moderate levels of depressive
symptoms. Specifically, the percentage of children at baseline who were in the clinical range
on the anxiety/depression scale (i.e., T score > 70) was 7.6% on the YSR and 14.2% on the
CBCL (on the basis of normative data, 2% would be expected to exceed this narrow-band
scale cutoff). The percentage in the clinical range at baseline on the internalizing scale (i.e.,

IThis proportion is not equivalent to an ordinary R2, Rather, these estimates reflect the proportion of the main effect of the
intervention on the outcomes (d’s ranging from .36 to .55) accounted for by the mediator.
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T score > 63) was 22.9% on the YSR and 37.7% on the CBCL,; for the externalizing scale
(i.e., T score > 63) 17.9% on the CBCL (10% would be expected to exceed these broad-band
scale cutoffs on the basis of normative data). These data indicate that, as expected, this is an
at-risk sample as reflected by moderately elevated mean T scores and the portion of the
sample in the clinical range for various indicators of internalizing problems and parents’
reports of externalizing problems (2—7 times greater than would be expected on the basis of
the norms). These levels of problems are consistent with the CBCL T scores reported for
children of depressed parents in other studies, including the STAR*D trial (Foster et al.,
2009), indicating that our sample is representative of children of parents with a history of
depression. Further, because this was a selective prevention trial, children who met criteria
for a current depressive episode were screened out, as they were not candidates for
prevention of depression.

Parents’ BDI-II scores at baseline reflect low to moderately elevated levels of current
depressive symptoms. As noted above, 24% of parents were in an episode of depression at
baseline and had experienced a median of three episodes in their child’s life. Thus, this
sample represents adolescents who are at risk for psychopathology as a result of exposure to
a history of parental depression (see Compas et al., 2009, for more details).

In some cases more than one child from the same family participated. To address the
possibility of non-independence, intraclass correlations (ICCs) were calculated to test the
independence versus non-independence of children from the same families. ICCs were
calculated to determine if there were significant differences as a function of parents
completing a set of questionnaires on multiple children (a possible violation of
independence of informant) and for children from the same family. The ICCs were non-
significant and very small in magnitude ranging from .06 to .12, all p’s > .10, with the
exception of the CBCL externalizing scale for which the ICC was .46, p = .002. ICCs for the
outcome variables were also calculated for multiple families within groups for families
randomized to the FGCB intervention and these ranged from .04 to .19, all non-significant.

We conducted ICCs to test for independence in the measures of the mediators (positive and
negative parenting based on coding of observations of parent-child interactions and
children’s coping as measured by the composite of parent and child reports on the RSQ).
These analyses revealed that the ICCs for multiple children per family were non-significant
for the composite measure of children’s coping (ICC = .16, p = .18). However, the ICCs
were significant for observed positive (ICC = .66, p < .001) and negative parenting (ICC =.
73, p <.001), indicating that there was significant within-family similarity in parents’
behaviors with their children. Therefore, we conducted mediation analyses using a much
more conservative approach that includes only one child (n = 111) randomly selected for
each family. The ICCs for the mediators for multiple families within groups in the FGCB
intervention condition were all small in magnitude (less .13) and non-significant.

Direct Effects of Intervention on Outcomes

Due to the reduction of participants as a result of randomly selecting one child per family (n
= 111), the effects of the intervention on the 12-month outcomes were reanalyzed
controlling for baseline levels of these measures as well as covarying for parents’ depressive
symptoms at baseline (z path in Figure 2). Significant effects favoring the FGCB
intervention as compared to the Written Information comparison condition were found for
adolescent self-reports of depressive symptoms on the CES-D as well for the anxiety/
depression and internalizing subscales on the YSR. Additionally, significant effects were
found for parent reports of adolescent’s externalizing symptoms on the CBCL. Despite the
reduction in the sample due to randomly selecting one child per family, these statistically
significant effects of intervention on child outcomes at 12-months yielded effect sizes that
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were comparable to findings presented on the full sample (see Compas et al., 2009): CES-D,
d = .36; YSR anxiety/depression, d = .48; YSR internalizing, d = .55; CBCL externalizing, d
=.36.

Effects of Intervention on Mediators

The effects of the intervention on the hypothesized mediators at the 6-month follow-up,
controlling for baseline levels of the mediator, are summarized in Table 2. Significant
effects favoring the FGCB intervention as compared with the written information
comparison condition were found for mediators assessed by the composite parent/adolescent
report measure of adolescents’ secondary control coping and observations of positive, but
not negative parenting. That is, the FGCB intervention as compared with the written
information comparison condition was associated with significant changes in adolescents’
use of secondary control coping (p < .001) and observed positive parenting behaviors (p <.
01). Thus, two of the three hypothesized mediators met the first criterion defined by
MacKinnon et al. (2002) as necessary to establish mediation (o path in Figure 2b) based on
the joint significance test.

Analyses of Mediation of Intervention Effects on Mental Health Outcomes

Tests of the effects of the mediators on the outcomes are presented in Table 3. As outlined
by Kraemer et al. (2002), evidence for mediation is provided by either a main effect for the
mediator on the outcome in the presence of the main effect for the intervention (B path in
Figure 2) or an interaction between the mediator and the intervention in predicting the
outcome (B’ path in Figure 2b). We included the main effect of the intervention on the
outcomes (path 1) and controlled for baseline levels of the outcomes and parents’ depressive
symptoms at baseline.

First, we examined the composite parent/adolescent report measure of adolescents’ use of
secondary control coping. Significant effects for secondary control coping were found for
the CES-D (main effect, p <.05), anxious-depressed symptoms on the YSR (main effect, p
<.05), internalizing symptoms on the YSR (main effect, p <.05), and externalizing
symptoms on the CBCL (interaction effect, p <.05). Second, significant effects were also
found for observed positive parenting on externalizing symptoms on the CBCL (main effect,
p < .05) and for the CES-D (main effect, p <.01). Although there was a significant effect for
observed negative parenting on externalizing symptoms on the CBCL (main effect, p < .05),
this effect did not meet the joint significance criteria, as the effect of the intervention on
change in negative parenting was not significant (a path in Figure 2b). Thus, evidence for
mediation based on the joint significance test was found for coping on YSR anxiety/
depression and internalizing symptoms, CBCL externalizing symptoms, and the CES-D; and
for positive parenting on CBCL externalizing symptoms and the CES-D (see Table 4).

Effect sizes were calculated as the proportion of the effect of the intervention on the
outcome that is accounted for by the mediator and we also calculated the unstandardized
estimates (B’s) and SE’s for the effect of the intervention on the outcomes in the absence of
the mediators (t; see Figure 2a) and for the effect of the intervention in the presence of the
mediators (1'; see Figure 2b). These effect sizes were: .47 for coping on YSR anxiety/
depression (t: B =—-1.94, SE =0.84, p =.01; 7: B=-1.03, SE =0.92, p = .13); .44 for
coping on YSR internalizing (t: B=—4.28, SE=1.65,p=.01;t: B=-2.41,SE=1.84,p
=.10); .68 for coping on CBCL externalizing (t: B =—2.36, SE =1.27,p=.03; t: B = -.75,
SE =1.29, p =.28); .73 for coping on the CES-D (t: B=—-2.58, SE=1.38,p=.03; t: B =
—.69, SE = 1.37, p = .31); and .68 for positive parenting on CBCL externalizing (t: B =
—2.36, SE=1.27, p=.03; 7: B=-.75, SE = 1.61, p = .32). It is noteworthy that all effects
for intervention on the outcomes in the absence of the mediators (t) were significant, but
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were no longer significant in the presence of the mediators (t'). The effect size for positive
parenting on the CES-D was out of range (1.04) because mediator effect accounted for such
a large portion of the direct effect (i.e., the mediator reduced the direct treatment effect on
outcome to zero which increases the standard error of the estimate).

Supplementary analyses

Guided by the findings of Silverman et al. (2009), we examined possible reciprocal effects
of changes in children’s emotional and behavioral problems on parenting behaviors.
Changes in children’s symptoms on CES-D, F (1, 58.2) = 2.80, p < .05; and YSR
internalizing symptoms, F (1, 59.6) = 3.14, p < .05, at 2-months predicted changes in
observed negative parenting from baseline to 6-months (after completion of the booster
sessions).

Discussion

The present study provides the first evidence for specific mediators of a family group
cognitive behavioral preventive intervention for families of parents with a history of major
depressive disorder. Significant prevention effects were reported previously for this program
that involves teaching effective parenting skills to parents and secondary control coping
skills to adolescents (Compas et al., 2009). Specifically, beneficial effects for the
intervention as contrasted with the provision of written information about depression were
found on adolescents’ depressive, anxious-depressed, internalizing, and externalizing
symptoms at 12-month follow-up. Using a more restricted sample based on one child
randomly selected from families with more than one child in the target age range, the
findings reported here identified significant mediators for these outcomes. Further, the
changes in the hypothesized mediators were assessed at 6-month follow-up and these
changes were used to predict changes in adolescents internalizing and externalizing
symptoms at 12-month follow-up. Thus, there was evidence that changes in the mediators
preceded changes in the outcomes, a necessary component for testing mediation (Kraemer et
al., 2002; MacKinnon et al., 2002). Identification of mediators of the effects of preventive
interventions is an important next step for the advancement of theoretical understanding of
mechanisms of risk as well as the development of efficacious interventions for at-risk youth
(e.g., Kazdin, 2008; Kraemer et al., 2002; La Greca et al., 2009).

One arm of the FGCB intervention involved teaching adolescents to use the secondary
control coping skills of acceptance, cognitive reappraisal, positive (but realistic) thinking,
and positively distracting thoughts and activities to cope with the stress associated with their
parents’ depression in their families (Compas et al., 2001; 2009). We found that, based on a
composite measure of parents’ and adolescents’ reports, adolescents in the FGCB
intervention showed greater increases in their use of these coping skills from baseline to 6-
month follow-up than adolescents in the written information condition. Increases in the use
of these coping skills significantly mediated the effects of the intervention on internalizing,
anxious/depressed, and depressive symptoms as reported by adolescents and on
externalizing symptoms as reported by parents at 12-months. These findings suggest that
secondary control coping may serve as a significant protective factor for a wide range of
symptoms of psychopathology in children of depressed parents. This is consistent with
previous descriptive studies that have found secondary control coping is related to lower
levels of both internalizing and externalizing symptoms in children of parents with a history
of depression (e.g., Fear et al., 2009; Jaser et al., 2005).

Although various types of coping skills are taught as part of preventive interventions,
changes in coping are rarely measured and coping has been tested as a mediator of
prevention effects in even fewer studies. One exception is the evaluation of a preventive
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intervention for children who experienced the death of a parent. The significant effects of
the Family Bereavement Program (Sandler et al., 2003) were mediated in part by changes in
children’s coping (Tein et al., 2006). The present findings add to those reported by Tein et
al. and provide the first evidence that teaching skills to at-risk adolescents to cope with
living in a family with a history of parental depression can contribute to beneficial mental
health effects. Further, Tein et al. found effects for coping as a mediator when it was
measured concurrently with the outcome; the present study built on these findings by
demonstrating evidence for changes in coping (at 6-months) as a mediator of changes in
mental health outcomes at a later time point (12-months), thus providing additional and even
stronger support for the role of coping as a mediator.

With regard to parenting behaviors as mediators, the current findings provide the first but
limited support for changes in the parenting skills of parents with a history of depression on
reducing externalizing and depressive symptoms in adolescents in these families. Positive
parenting changed as a result of the intervention and was found to have significant effects on
child outcomes. The FGCB intervention focuses mainly on improving positive parenting
(e.g., use of praise, scheduling family pleasant activities) and the findings suggest that
changes in these aspects of parenting played a more active role in contributing to benefits for
children. There is a large body of evidence supporting the association of parenting behaviors
with child externalizing problems (see McKee et al., 2008), and there is support for the role
of parenting as a mediator of interventions for externalizing problems (e.g., Eddy &
Chamberlain, 2000). Of interest, effects for parenting were found in the current study based
on a direct observation measure of parents’ behavior rather than parent or child reports.

Further, guided by recent findings reported by Silverman et al. (2009), we conducted
supplementary analyses to test the reverse paths from changes in children problems to
changes in parenting. Consistent with effects found by Silverman et al. in the treatment of
children’s anxiety symptoms, we found that changes in children’s internalizing symptoms at
the completion of the acute phase of the FGCB intervention predicted changes in negative
parenting behavior at the 6-month follow-up (after completion of the booster sessions). This
suggests that the dynamics of change may move from children to parents as well as from
parents to children. For example, changes in children’s behavior may have made it more
feasible for parents in the FGCB intervention to learn new parenting skills. These effects
warrant continued attention in future research.

Overall, findings from the current study indicate that child coping and to a lesser extent
parenting mediated intervention effects for internalizing and externalizing problems. The
identification of both coping and parenting as mediators of child internalizing and
externalizing problems indicates that these variables are active ingredients in the preventive
intervention and should be measured and perhaps enhanced in future iterations of the current
program.

There are several limitations in the current study that can be addressed in future research.
First, the effects of the intervention were examined at 12-months. It will be important to
examine longer-term effects of the intervention and for the role of coping and parenting be
examined as mediators of these later outcomes. Second, the current study represents an
efficacy trial, in which the delivery of the intervention occurred under tightly controlled
conditions (e.g., in university psychology departments, use of highly trained therapists,
frequent supervision, careful monitoring of treatment fidelity, strong emphasis on participant
retention efforts). It is critical that future iterations of this intervention are conducted to
examine its effectiveness under less controlled and more naturalistic conditions. Third, the
current sample was somewhat limited in diversity and the efficacy of this intervention needs
to be examined in more racially and ethnically diverse sample. Fourth, the role of parental
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depression status and depressive symptoms warrants continued attention in future research
as a potential moderator of the effects of preventive intervention with families of depressed
parents (Garber et al., 2009). Finally, comparison of the FGCB intervention to a no-
intervention control condition and comparison to components of the overall intervention
(e.g., a parent only intervention, an adolescent only intervention) is needed to further
understand the active elements of this intervention.

These limitations notwithstanding, the current findings provide the first known evidence
regarding mediators of the effects of preventive interventions for offspring of depressed
parents. Further, this study provides evidence for the role of changes in coping skills as a
mediator of a preventive intervention for at-risk adolescents and extends the role of positive
parenting as a mediator of change in internalizing and externalizing problems to families
where a parent has a history of depression. Finally, given the shortage of component
analyses presented in the intervention research literature, our findings provide promising
support for uncovering critical components that address how to reduce effects of the
intergenerational transmission of psychopathology in children of depressed parents.
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Figure 1.
Study design.
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Figure 2.
Figure 2a and 2b. Heuristic model of mediation pathways of treatment effects on adolescent
outcomes with and without the inclusion of the mediators.

J Consult Clin Psychol. Author manuscript; available in PMC 2011 October 1.



Page 20

Compas et al.

- - (51°9) 09'vC (0z'9) 2022 (SLv)eeee (L1°9) veee Bunualed aAllebaN paaIasqo
- - (95°6) 28'8¢ w18 vLle (z8¥) v6'L2T (L6'7) 18'8C Bunuased aAnISOd Panasqo
(sa102s
- - (69) 8T’ (18) ¥2'— (#8°) 80— (s9) o1 -z) Buidod [013U0D A1epuodss ,SJusdse|opY 40 Hodey JUsdss|opy-lusled
SIOYRIP3IN
WSTT) LL'LY (Te'e) Ge'2s (9T°TT) 99'8¥ (¥0'6) €0°€S (e0er) Tr°es (Le8) LEVS Buizijeusaixg
(sa100s 1) 71080
(65°8) €97 (cLer) evos (Tv'6) 69°9¥ (Lz'en) 269y (€9'01) 9675 (e2'T1) 95°€5 Buizijeusaiu|
(€T°€) SS'1G (€9'8) €£2'5G (69°2) 2L'1S (£9'9) 90'7S (08'2) L0'95 (¥0'8) 0€'LS uossaidag-AivIxuy
(s2100s 1) ¥SA
(£L'9) 08'9 _ (€2'8) ¥9'6 _ (¥€'8) ¥0'6 _ (Lv'8) 90'0T _ (se'o1) 62°€T _ (tTTT) 2zeeT a-s3o
Ul[esH [elus| 1UsJs8|opY
(20'TT) 68°0T _ (66'TT) 8E'VT _ (5L'6) 98'6 _ (Lzom) OT'YT _ (soer) zzoT _ (69°0T) 6L°9T 11-1ag
swoidwAs anlssaldaq Jualed
(@) (@) (@) (@s)w (@) (@)
9094 UOITeWLIOJU| USHIA 9094 UOITRWLIOJU| USHIIAN 9094 UOITRWLIOJU| USHIIA
syuow-gt syjuow-9 auljeseg

‘Bunuased pue ‘Buidod JusdSa|OPE ‘SAWIOINO LLay [LIUBW JUBISajope ‘stuoldwAsS aAlssaidap 1ualed JO SUOIRIASP PIEPURIS PUe SUBSIA

NIH-PA Author Manuscript

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2011 October 1.



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Compas et al.

Effects of intervention on adolescent coping and parenting mediators (o path): Type 3 fixed effects of
intercept, condition, BDI-1I covariate, and the Time 1 covariate on each mediator.

Table 2

Baseline 6-months

Effect df F df F
Parent-Adolescent Report of Adolescents’ Secondary Control Coping
Intercept - - 1,67.2 .50
BDI-II (covariate) -- -- 1,60.9 .25
Baseline (covariate) - - 1,583 23.30°*
Intervention (o) 1,98.1 1.61 1,63.2 11.35™

Observed Positive Parenting
Intercept - - 1,50.9 3.50%
BDI-II (covariate) -- -- 1,509 .28
Baseline (covariate) -- -- 1,504 40.44*F
Intervention () 1,96.7 a7 1,51 6.02™*

Observed Negative Parenting
Intercept -- -- 1,452 20.98""*
BDI-II (covariate) - - 1,49.6 1.62
Baseline (covariate) - - 1,421 28.32%**
Intervention () 1,96.1 1.13 1,18.7 2.27

*
p <.05;

*

*
p<.01,

Fok

*
p<.001

J Consult Clin Psychol. Author manuscript; available in PMC 2011 October 1.

Page 21



Page 22

Compas et al.

‘(syred ,¢d pue ¢) saw021N0 Y1jRay [LIUSW ,SIUSISS|OPR UO S1934J3 UOIUBAISIUI JO SiojeIpaw se Bunuared pue Buidod ,s1usdsajope Jo s1983

NIH-PA Author Manuscript

‘50" >d
,,
vez | L1eT sTT | ze't STo | Tee'T 100 | 9281 (.g) uonoesa
7€ | goe't 000 | 8ee't €00 | see'T v00 | 65T (d) 103443 ure Jorerpay
£86C | z1pT z0z | g62'1 9T'T 862 'T 660 | 66T () 1033 ure UonuBAIBW]
w095 | g1y | L60€ | gee'T T | 882'T | »xlC4C | g0g'T | (s111BA0D) WOIdWAS Buljeseg
99°0 €T 9g'0 €T 650 v'ee'T 000 | S0E'T (everrenoo) 11-1a9
ovo | TTV'T 29z | zov't 2z | zor't 29z | s9e't 1dadsaul
Bunuated sanebaN panlesqo
100 | €9¢'T 050 | goe't 280 | zie'T o | 218t (.g) uonsesa
«59€ [ oge T 26T | Lve'T 610 | 6ee'T| 8L | 62ET () 10343 ureN JojeIpaN
2C0 | 88T Geo | €227 850 682'T 000 | 8ST'T (2) 10343 ure\ uonUBAIRU
v V€S [ zpT B8V | guet 65T 90E'T | wxxfOCV | g22'T |  (07211BAOD) WOIIWAS SUIjasEE
Zro | gze't 600 | TEE'T geo | sve'T v00 | 16T (arerrenoo) |1-1ag
100 | STP'T 96T | ve'l 95z | 99g'T 91z | 6'08'T 1daosaul
Bunuaired aAnIsod paaasqo
L0V [ ygr 207 | v goz | ger't 000 | €5'T (.g) uonoesa|
veo | 25T J9€ | ezvT LEE evpT «L8¢ | zes't (d) 108443 UreN JoreIpaN
veo | 15T 2T | Loe't 92T | 9T szo | v5'T (1) 19943 UlRIN UONUBAIBIY]
w7 L | 5557 | w0801 | prgp T RBIE L 9up'T | wxnDL6E | Z22v T | (s1011BAOD) WOIdWAS BUIjeSEY
000 | 695'T 000 | €T7'T 99'0 TEV'T €10 | Les'T (srerren0d) 11-109
S00 | ST HBEE | vt LOE L pop'T «B8€ | go5'T 1dsasal
Buido) j0u0D Alepu02as ,S1UBISBI0PY JO L0day 1UIS|OP-lUdled
4 i 4 P 4 P B »
Buizijeuasx3 Buizieuaauy | uoissaadag-A18Ixuy a-s3o | (dn-mojjo4 YluoN-9) siorelIpa
10890 USA

(dN-moj104 YIUOIN-ZT) YIedH [BIUSIN JU3IS3|0pY

€9lgel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2011 October 1.



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

ok

p<.01,

Fkk
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