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Abstract

Objective: To evaluate whether initiating the Family Check-Up (FCU) during early childhood
prevented a severe form of psychopathology in adolescence, co-occurring internalizing and
externalizing problems, and whether effects operated indirectly through early childhood maternal
depression and parents’ positive behavior support.

Method: Participants were drawn from a randomized controlled trial of the FCU (50.2% FCU,
49.5% girls, 46.6% Caucasian, and 27.6% Black, 13.4% Hispanic/Latino). At ages 2 and 3,
mothers self-reported depression and primary caregivers’ (PCs’) positive behavior support was
coded by trained observers. PCs, alternate caregivers (ACs) and teachers reported on 14-year-olds
problem behaviors. Latent profile analyses (LPAs) identified problem behavior groups for each
reporter, which were outcomes in multinomial logistic regressions (PC N =672; AC N=652;
teacher NV =667).

Results: LPAs identified a low problem, internalizing ‘only,” externalizing ‘only,” and co-
occurring problem group for each reporter. For PC- and AC-reported outcomes, the FCU predicted
a lower likelihood that adolescents belonged to the co-occurring group relative to the low
problems, externalizing ‘only’ (p<0.05) and internalizing ‘only’ groups (p<0.05 for PC, p<0.10 for
AC); these effects operated through maternal depression (p<0.05). For teacher-reported outcomes,
the FCU predicted a lower likelihood that adolescents belonged to the co-occurring group relative
to the low problems, internalizing ‘only’ and externalizing ‘only’ groups (o <0.05); effects
operated through positive behavior support (p<0.05).

Conclusions: Early delivery of the FCU indirectly prevented adolescents’ co-occurring
internalizing/externalizing problems in both home and school contexts by improving the quality of
the early home environment.

Correspondence concerning this article should be addressed to Frances L. Wang, Department of Psychiatry, University of Pittsburgh,
3811 O’Hara St., Pittsburgh, PA, 15213. wangfl@upmc.edu. Phone: (412) 683-7107.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wang et al.

Keywords

Page 2

Family Check-Up; Co-occurrence; Adolescence; Maternal Depression; Positive Behavior Support

The co-occurrence of internalizing and externalizing problems is a common clinical
phenomenon in adolescence (Angold, Costello, & Erkanli, 1999). This phenomenon, often
referred to as heterotypic comorbidity or co-occurrence, has been associated with a host of
detrimental outcomes. Adolescents showing heterotypic co-occurrence have been shown to
exhibit greater overall impairment, social dysfunction, academic problems, suicide attempts,
and sexual promiscuity than those without (Dishion, 2000; Fanti & Henrich, 2010;
Lewinsohn, Rohde, & Seeley, 1995). Heterotypic co-occurrence in adolescence also has
been associated with maladaptive outcomes in adulthood, including symptoms of anxiety
and depression, somatization, aggression, antisociality, and borderline personality disorder
(Diamantopoulou, Verhulst, & van der Ende, 2011; Zanarini et al., 1998).

Prevention of Adolescents’ Co-occurring Internalizing and Externalizing

Problems

Despite the known severity of future outcomes for adolescents with co-occurring problem
behaviors, relatively few studies have examined whether psychosocial intervention reduces
or prevents this form of psychopathology. However, the few studies that have focused on this
outcome have shown promising results. Using data across six randomized trials of a parent-
training intervention for 3-to-8 year olds with early conduct problems, Beauchaine, Webster-
Stratton, and Reid (2005) found that youths with co-occurring anxiety and depression
showed more rapid improvements in externalizing behaviors than those without. Similarly,
Kazdin and Whitley (2006) demonstrated that, among youths with oppositional defiant or
conduct disorder, those who had two or more comorbid disorders (including internalizing
disorders) showed greater improvements following parent management training than
children with one or fewer comorbid disorders. Zhang and Slesnick (2017) also found that 8-
to-16 year olds who received ecologically-based family therapy were more likely to
transition from the co-occurring internalizing/externalizing group to the internalizing “only”
group at an 18 month follow-up.

However, it is less clear whether early prevention can offset co-occurring internalizing/
externalizing problems, which is important because this form of co-occurrence may emerge
as early as toddlerhood and has been shown to persist into adolescence (Fanti & Henrich,
2010). Initiating prevention as early as toddlerhood may also be important because
toddlerhood is a time of marked transition during which families may require more support.
New challenges during the toddler stage include increased physical mobility and limited
understanding of potential consequences, which places increased demands on parents in
terms of child monitoring and setting limits (Gardner, Sonuga-Barke, & Sayal, 1999). Shifts
in parenting may be partially responsible for decreasing childrearing pleasure between the
first and second years of life (Fagot & Kavanagh, 1993). Because successful adaptation to
this transition may shape functioning in subsequent developmental stages (Shaw & Gross,
2008), early prevention for those at risk could be key in changing the course of co-occurring
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problems in adolescence. In turn, the successful prevention of this severe form of
psychopathology in adolescence may place at-risk youth on more positive adjustment
trajectories through adolescence and beyond.

Although few studies have tested the effect of early preventive interventions on adolescents’
co-occurring problems, one randomized controlled trial found that at-risk toddlers who
participated in a family-based prevention program, the Family Check-Up (FCU), were more
likely to transition from the co-occurring group at age 2 to the low problems group by age 4,
although analyses were limited to one- and two-year follow-ups of child adjustment (&=
2.82; Connell et al., 2008). Based on promising intervention effects during early childhood,
a primary goal of this study was to examine, in the same sample, whether initial intervention
effects of the FCU continued to prevent the development of co-occurring problems in
adolescence.

The Family Check-Up

The Family Check-Up (FCU) is a brief, family-centered preventive intervention developed
by Dishion and Kavanagh (2003) for youth at high-risk for problem behaviors. The FCU is
unique from other family-centered interventions because it is principally designed to
promote families’ motivation to change through motivational interviewing strategies. As part
of the FCU program, families receive a comprehensive assessment of youth and family
functioning, as well as feedback to assess discrepancies between current and desired levels
of functioning. Based on the discussion, families are presented with a flexible and tailored
menu of change strategies to help achieve desired improvements. The brief nature of the
FCU promotes a health maintenance model of care, which emphasizes periodic contact for
the purpose of maintaining good health, as opposed to treating health at less frequent
intervals only as problems arise.

Prior work using the FCU in the current sample has demonstrated intent-to-treat (ITT)
effects during early childhood on growth in externalizing (Dishion et al., 2008) and
internalizing (Shaw, Connell, Dishion, Wilson, & Gardner, 2009) problems (separately), and
as mentioned previously, co-occurring externalizing and internalizing problems (Connell et
al., 2008). ITT intervention effects have continued to be found on externalizing problems
through middle childhood (Dishion et al., 2014) and adolescence (Shaw et al., 2018).

Parent Factors as Mediating Mechanisms on Later Problem Behaviors

In addition to examining the direct effects of the FCU, prior research has examined
mediators underlying the mechanisms of improved child behavior. As an example, the FCU
has been shown to reduce growth in internalizing and externalizing problems in early
childhood /ndirectly through decreases in maternal depressive symptoms (Shaw et al., 2009).
The FCU has also been shown to reduce growth in externalizing problems through increases
in caregivers’ positive behavior support (i.e., parenting that is warm, involved, positively
reinforces skill development, and structures situations to promote self-regulation; Dishion et
al., 2008). Indirect effects of the FCU on multiple informants’ reports of child depressive
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symptoms during middle childhood were also found via reductions in maternal depression
between child ages 2 and 3 (Reuben, Shaw, Brennan, Dishion, & Wilson, 2015).

Because the FCU operated #hrough maternal depression and positive behavior support earlier
in development, these indirect effects could also extend to co-occurring problem behaviors
during adolescence. Such effects are important to consider because they may reveal more
nuanced effects operating over long spans of time. Moreover, to inform the developmental
timing of targets for prevention programs, it is important to understand whether toddlerhood
represents a sensitive period during which changing parenting factors could influence
outcomes into adolescence. For example, Shaw, Bell, & Gilliom, (2000) showed that
maternal depression and other proximal indicators of family stress (e.g., parenting daily
hassles, social support) assessed during the toddler period were more predictive of teacher-
reported child conduct problems at age 8 than when assessed during the preschool or early
school-age periods. The authors interpreted this result from a development context, based on
the “terrible twos” perhaps being a more accurate barometer of predicting parental reaction
to family stress than later age periods when children are more socialized and undergo more
gradual biological and cognitive changes until early adolescence (Shaw & Gross, 2008).
Research on the risk factors underlying co-occurring problems are consistent with the
possibility that maternal depression and positive behavior support are important mediators.
Parents of youth with co-occurring internalizing and externalizing problems have been found
to be more depressed and hostile, and less likely to be warm and effective in discipline than
parents of youth without co-occurring problems (Basten et al., 2013; Fanti & Henrich, 2010;
Wang, Eisenberg, Valiente, & Spinrad, 2015). Thus, we examined whether the FCU
indirectly prevented co-occurring problems in adolescence by improving early childhood
caregiver adjustment and parenting.

Current Study

We examined whether the FCU, when initiated at age 2, reduced the likelihood that 14-year-
olds would exhibit co-occurring internalizing and externalizing problems relative to other
problem behavior groups, accounting for children’s initial levels of problem behaviors. We
employed latent profile analysis to identify latent groups underlying various forms of
internalizing and externalizing problems in adolescence. Based on findings from prior
studies (Connell et al., 2008), we expected to find four groups representing: (1) co-occurring
problems, (2) externalizing problems “only,” (3) internalizing problems “only,” and (4) low
problems. We tested whether indirect effects of the FCU on adolescents’ problem behavior
would be evident via improvements in maternal depression or positive behavior support
from ages 2-3, based on these parent factors’ established importance (Goodman et al., 2011;
Webster-Stratton & Hammond, 1998) and earlier follow-ups of the present cohort (Dishion
et al., 2008; Reuben et al., 2015). We hypothesized that those who received the FCU would
be more likely to belong to the externalizing “only,” internalizing “only,” and low problem
groups than to the co-occurring group, and to the low problem group than the externalizing
or internalizing “only” groups. Although we tested for intention-to-treat (ITT) intervention
effects, based on finding less consistent ITT effects on depressive symptoms during middle
childhood in this cohort, we expected to find indirect rather than direct effects of the FCU on
adolescent problem behavior.
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Participants were drawn from a sample of 731 caregiver-child dyads recruited between 2002
and 2003 from Women, Infants, and Children Nutritional Supplement (WIC) programs in
and around Pittsburgh, PA, Eugene, OR, and Charlottesville, VA (Dishion et al., 2008). The
WIC Program provides nutritional and health services for income-eligible families who are
pregnant and/or have children aged 5 or younger. Families were invited to participate if they
had a child between age 2 years 0 months and 2 years 11 months and if they scored at or
above one SDin at least two of the following domains: child behavior (conduct problems,
high-conflict relationships with adults), family problems (maternal depression, daily
parenting challenges, substance-use problems, teen parent status), and sociodemographic
risk (low education achievement and low family income). Of the 1,666 families who had
children in the appropriate age range and were contacted at WIC sites, 879 were eligible
(52% in Pittsburgh, 57% in Eugene, and 49% in Charlottesville) and 731 (83.2%) agreed to
participate (88% in Pittsburgh, 84% in Eugene, and 76% in Charlottesville). Institutional
Review Boards at all participating universities approved this research and primary caregivers
(PCs) provided informed consent.

Of the 731 families (49% female children), 272 (37%) were recruited in Pittsburgh, 271
(37%) in Eugene, and 188 (26%) in Charlottesville. PCs self-identified as belonging to the
following ethnic groups: 28% African American, 50% European American, 13% biracial,
and 9% other groups (e.g., American Indian, Native Hawaiian). Thirteen percent of the
sample reported being Hispanic American. In the initial screening, more than two-thirds of
the families had an annual income of less than $20,000, and the average number of family
members per household was 4.5 (SD = 1.63). Forty-one percent of PCs had a high school or
general education diploma, and an additional 32% had 1-2 years of post-high school
training.

Of the 731 families who initially participated, 659 (90%) participated at the age 3 follow-up
and 578 (79.1%) at the age 14 follow-up. See Figure 1 for a flow diagram of progress
through trial phases. At ages 3 and 14, selective attrition analyses revealed no significant
differences in project site; children’s race, ethnicity, or gender; maternal depression, age 2
externalizing or internalizing behaviors (parent reports), or income. One participant was
excluded from analyses because differing caregivers reported on maternal depression at ages
2 and 3. The sample size was 672 for the PC model, 652 for the AC model, and 667 for the
teacher model.

Participants were randomized to the Family Check-Up (FCU) condition (V= 367) or WIC
services as usual (i.e., control group, V= 364). See Dishion et al. (2008) for a more detailed
description of the FCU. The FCU is a three-session intervention with follow-up services
emphasizing specific family management practices (Dishion & Stormshak, 2007). Although
in clinical practice, the ordering of the first two sessions is reversed to ensure assessment
material is gathered before contact with interventionists for those in the intervention
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condition, for purposes of the current RCT, the first session involved in-home assessments
with an examiner (pre-randomization) that included observations of parent-child
interactions, interviews, and questionnaires. In the second session (i.e., get-to-know-you
session), the parent consultant conducted an interview to explore caregivers’ concerns and
needs. In the third session (i.e., the feedback session), the parent consultant shared
assessment findings regarding areas of strengths and challenges, engaged in a motivation-
enhancing discussion about promoting positive change, and provided a menu of resources
such as mental health, school-based services, and job training. Following the feedback
session (the formal end of the FCU), parents had the option to engage in follow-up treatment
sessions, which were conducted in-person with individual families typically at their homes,
and in which the child was infrequently involved. The Everyday Parenting curriculum was
used to guide follow-up sessions, which teaches family management techniques to support
children’s positive behaviors, set healthy limits, and build family relationships (Dishion,
Stormshak, & Kavanagh, 2011). On average, participants engaged in 1-4 (range = 0-77)
follow-up sessions per year and spent an average of 1 hour and 20 minutes (SD=51) in each
session across all ages of FCU implementation (annually from child ages 2-10).

Maternal depression.—At age 2 and 3 home assessments, mothers reported their past
week depressive symptoms on a scale ranging from 0 (less than a day) to 3 (5-7 days) using
the Center for Epidemiological Studies on Depression Scale (CES-D; Radloff, 1977), a 20-
item self-report measure. Items were summed to create an overall depressive symptoms
score, which was standardized to facilitate interpretation. Cronbach’s Alpha was 0.73 at age
2 and 0.77 at age 3.

Positive behavior support.—During age 2 and 3 home assessments, PCs (97.7%
mothers) and children participated in a series of recorded interaction tasks from which
positive behavior support scores were extracted. As described in Dishion et al. (2008), tapes
were coded by undergraduates using the Relationship Process Code (Jabson, Dishion,
Gardner, & Burton, 2004). Four scales (described below) were shown to form a single latent
factor in prior research (Dishion et al., 2008) and were standardized and summed to form the
final positive behavior support variable; this variable was also standardized to facilitate
interpretation. (1) Parental involvement was measured using home examiners’ ratings on
items from the Home Observation for Measurement of the Environment inventory (Bradley,
Corwyn, McAdoo, & Garcia Coll, 2001). (2) Positive behavior support was coded as the
duration of positive reinforcement, prompts and suggestions of positive activities, and
positive structure. (3) Engaged parent-child interaction time was the average length of
parent-child sequences involving talking or physical interactions. (4) Proactive parenting
was rated by coders using six items that tapped the tendency to anticipate potential problems
and to provide prompts or structural changes to prevent children becoming upset and/or
involved in problem behavior.

Internalizing and externalizing problems.—PCs reported on children’s internalizing

and externalizing behaviors at age 2 using the Child Behavior Checklist for ages 1.5-5
(Achenbach & Rescorla, 2000). PCs and ACs (i.e., fathers, grandmothers, aunts, and other

J Consult Clin Psychol. Author manuscript; available in PMC 2020 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wang et al.

Page 7

adults involved in caregiving) reported on these problems at age 14 using the Child Behavior
Checklist for ages 6-18 (Achenbach & Rescorla, 2001) and teachers using the Teacher
Report Form (Achenbach & Rescorla, 2001). Age 14 T-scores of the following subscales
were used in reporter-specific latent profile analyses: withdrawn/depressed, anxious/
depressed, somatic complaints, rule-breaking, aggression, and attentional problems. PC-
reported T-scores of broadband internalizing and externalizing problems at age 2 were
baseline control variables. T-scores are age-standardized (M(SD) = 50(10)). Syndrome
subscale T-scores ranging from 65-to-70 are in the borderline clinical range and scores
above 70 are in the clinical range (Achenbach & Rescorla, 2001).

Demographics.—At age 2, PCs reported child sex (O=male, 1=female), child race
(Caucasian=1, other race/ethnicity=0), urbanicity (O=rural, 1=suburban, 2=urban) and
income.

Data Analytic Plan

Analyses were conducted in Mplus version 7.11 using maximum likelihood with robust
standard errors, full information maximum likelihood (FIML), and Montecarlo integration
(Muthén & Muthén, 1998-2013). FIML produces unbiased parameter estimates and standard
errors under missing at random and missing completely at random (MCAR). Data were
shown to be MCAR under Little’s MCAR test (X2(51) =55.68, p=0.30). To identify groups
with distinct patterns of internalizing and externalizing problems, we used latent profile
analysis (LPA) because it has been shown to be superior to traditional cluster analyses in
detecting latent taxonomy (McLachlan & Peel, 2000), it accommodates continuous
measures, and our interest in using a person-oriented method to best capture co-occurrence
of internalizing and externalizing problems. Each LPA was specific to one reporter.
Indicators of reporter-specific LPAs were PC, AC, and teacher reports of adolescents’
anxious/depressed, withdrawn/depressed, somatic complaints, rule-breaking, aggression, and
attentional problem T-score subscales. We used several criteria to determine the optimal
number of groups. We compared one-through five-group models on several indicators of
model fit: Bayesian Information Criteria (BIC), adjusted BIC, bootstrapped likelihood ratio
test (BLRT), and log likelihoods (Nylund, Asparouhov, & Muthén, 2007). We also
considered group proportion sizes (>5%) and the theoretical relevance and utility of
identified groups (Muthén & Muthén, 2000).

Note that our choice of modeling reporter-specific LPAs rather than a single LPA combining
across reporters was based on several findings from our data. First, PC and AC reports of
problem behaviors did not correspond strongly with teacher reports of the same subscales,
with correlations ranging from r=0.15 to 0.26 for internalizing, and r= 0.32 to 0.43 for
externalizing. Second, combining reporters may miss important contextually-specific
problem behaviors. Third, although the concordance between PC and AC reports of problem
behaviors was stronger than between parents and teachers, we did not combine PC and AC
because substantially fewer ACs (7= 303) reported on problem behaviors than PCs (7=
552).
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An ITT method was used to study the effect of the FCU. To test the effect of the FCU on
adolescents’ problem behavior group and mediation by maternal depression and positive
behavior support, we considered two approaches: R3Step and saving adolescents’ ‘most
likely group membership’ to use as a manifest outcome. Unlike R3Step, saving the ‘most
likely group membership” allows for direct tests of mediation, central to this study’s goals.
However, under high classification error, associations between ‘most likely group
membership’ and covariates may be downwardly biased (Bolck, Croon, & Hagenaars,
2004). Thus, we evaluated the entropy (measure of classification certainty) of final LPAs to
determine whether using the ‘most likely group membership’ as an outcome was
appropriate; otherwise, R3Stp was used.

Multinomial logistic regressions tested predictors of group membership. We regressed group
membership on predictors (FCU), mediators (age 3 maternal depression, positive behaviors
support), baseline controls (PC report of age 2 internalizing and externalizing problems),
and demographic covariates (gender, child race/ethnicity, urbanicity, family income). We
also regressed maternal depression and positive behavior support on FCU, covariates, and
age 2 maternal depression or positive behavior support, respectively. The following planned
contrasts were tested: (1) co-occurring problems compared to all other groups and, (2) low
problems compared to all other groups. The joint significance test was used to test mediation
because it has been shown to provide the best balance of Type I error and statistical power
across of range of methods (MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002).

Descriptive statistics.

See Table 1 for sample sizes, means, and standard deviations of all study variables. As
expected based on eligibility criteria, compared to established norms, participants in this
study showed elevated risk on several variables. The average CES-D score on maternal
depression was higher than the clinical cutoff (16; Radloff, 1977) at the age 2 assessment
and just below the cutoff at age 3. The average T-scores on internalizing and externalizing
subscales at ages 2 and 14 ranged from 53.83-t0-59.49, which are approximately .4 to 1.0
standard deviations higher than normative scores (50) based on community samples of non-
referred children (Achenbach & Rescorla, 2000, 2001).

Zero-order correlations.

Table 2 shows zero-order correlations among predictors, mediators, and indicators of the
LPAs. FCU was marginally significantly correlated with greater positive behavior support at
child age 3, but was not significantly related to maternal depression at child age 3 or with
any measures of adolescents’ problem behavior. Correlations among maternal depression
and age 14 problem behaviors were significant for all PC and the majority of AC reports, but
not for the majority of teacher reports. Positive behavior support at age 3 was significantly
and negatively correlated with PC- and AC-reported externalizing problems at age 14 and
with all teacher-reported problem behaviors at age 14 except somatic complaints.

J Consult Clin Psychol. Author manuscript; available in PMC 2020 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wang et al.

Page 9

Latent profile analyses.

Final model.

BICs, adjusted BICs, and log likelihoods continued to improve with increasing groups.
BLRT p-values were significant for all models, indicating more groups showed increasingly
better fit. However, across reporters, the five group models each had one group containing
fewer than 5% of the sample, did not include a group that was substantively different from
the four group models, and only showed minimal decreases in BICs and adjusted BICs when
compared to four group models. The four-group models were selected for all three reporters
(see Supplementary Table 1). Visual inspection of the latent profiles suggested that the four
groups represented: (1) low problems, (2) elevated internalizing relative to externalizing
problems (hereafter called internalizing “only” to facilitate readability), (3) elevated
externalizing relative to internalizing problems (hereafter called externalizing “only”), and
(4) co-occurring problems (see Supplementary Figure 1 for visual depiction and
Supplementary Table 2 for mean T-scores of each group). Although the mean T-scores of
internalizing “only” and externalizing “only” groups never surpassed the clinical cut-off of
70 for their respective syndrome scales across reporters, many (i.e., 27%) were in the
borderline clinical range; thus, it would be inaccurate to categorize these adolescents as
showing no problem behaviors (i.e., as equivalent to the low problem group). Final LPAs
showed high entropy (ranging from 0.90-to-0.93), suggesting high classification certainty
and lessening concerns of biased relationships (Clark & Muthén, 2009). The ‘most likely
group membership’ variable was saved as a manifest outcome variable for regression
analyses.

See Figure 2. Standardized coefficients and standard errors are reported in the following text
for the prediction of maternal depression and positive behavior support. Because effects
differed only slightly across reporter-specific models due to small differences in sample size,
statistics are presented as a range or a single number if coefficients were identical.

Effects on mediators.—In all models, FCU significantly (v < .05) predicted lower levels
of maternal depression (B = —.07, SE=.04; d= .16, 95% CI [0, .31]) and higher levels of
positive behavior support at age 3 (p =.07 —.08, SE=.03; d= .14, 95% CI [-0.01, .30]). In
terms of covariates, maternal depression at age 3 was significantly (o < .05) predicted by
maternal depression at age 2 (B =.44, SE =.04) but not by gender (p = .06, SE = .04), race/
ethnicity (B = .04, SE = .04), familial income (B = -.04 to .05, SE = .04), or urbanicity (B
=.004 -.01, SE=.04). Positive behavior support at age 3 was significantly (o <.05)
predicted by higher levels of positive behavior support at age 2 (B =.51, SE =.03), lower
levels of urbanicity (B = -.13, SE=.03) higher levels of familial income (f = .08 - .09, SE
=.04), and Caucasian race/ethnicity (p =.08 —.09, SE =.03), but not by gender (f = -.05,
SE=.03).

Intervention and parent-level effects on adolescents’ problem behaviors.—See
Table 3 for results. The FCU did not directly predict adolescents’ group membership in any
of the models. In both PC and AC models, adolescents with higher levels of maternal
depression were significantly less likely to belong to the low problems (PC OR = .54, 95%
CI [.38,.77]; AC OR= .60, 95% CI [.35, 1.02]) and externalizing “only” groups (PC OR=.
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50, 95% CI [.34, .74]; AC OR= .56, 95% CI [.34, .90]) than to the co-occurring group.
Significantly in the PC model but marginally significantly in the AC model, adolescents with
higher levels of maternal depression were less likely to belong to the internalizing “only”
group than to the co-occurring group (PC OR=0.61, 95% CI [.42, .89]; AC OR = .54, 95%
CI [.32, 0.90]). Across all models, a one SD increase in maternal depression corresponded to
a 39-50% decrease in the odds of belonging to all other groups when compared to the co-
occurring group. In the PC model only, adolescents with higher levels of positive behavior
support were more likely to belong to the internalizing “only” group than the low problems
group (significant; OR = 1.35, 95% CI [1.4, 1.74]) and the co-occurring group (marginally
significant). In the teacher model, adolescents with higher levels of positive behavior support
were significantly more likely to belong to the externalizing “only” (OR = 2.07, 95% ClI
[1.33, 3.24]), internalizing “only” (OR = 2.40, 95% CI [1.44, 3.98]), and low problems (OR
=2.27,95% CI [1.49, 3.48]) groups than to the co-occurring group. Across the models, a
one SDincrease in positive behavior support corresponded to a 107-140% increase in the
odds of belonging to all other groups when compared to the co-occurring group. Maternal
depression did not predict group membership in the teacher model. Note that more data was
estimated in the AC model due to higher levels of AC missingness. The AC model that did
not estimate missing data produced the same results (results available upon request)

Mediation.—In PC and AC models, youth who received FCU were significantly more
likely to belong to the low problem or externalizing “only” groups than to the co-occurring
group; this effect operated indirectly through maternal depression (ages 2 to 3).

In the PC model only, those who received FCU were significantly more likely to belong to
the internalizing “only” than to the co-occurring group, and again this effect operated
indirectly through improvements in maternal depression. Also for PCs only, FCU predicted
greater likelihood of membership in the internalizing “only” relative to the low problems
group, and this operated indirectly through enhanced positive behavior support.

In the teacher model, those who received FCU were significantly more likely to belong to
the low problems, externalizing “only,” and internalizing “only” groups than to the co-
occurring group, and this effect operated through improvements in positive behavior support.

Post-hoc analyses.—Based on promising initial findings that child age 3 parenting
factors mediated long-term intervention effects, we conducted post-hoc analyses to
understand the unique effects of parent factors in toddlerhood over and above those in
middle childhood, another potentially important period because of the transition to formal
schooling. We evaluated post-hoc models that included as mediators maternal depression
and positive behavior support at bot/ child ages 3 and 7.5. Identical to primary analyses, age
3 maternal depression uniquely mediated the effect of FCU on co-occurring relative to
externalizing ‘only’ problems (PC and AC models) and age 3 positive behavior support
uniquely mediated the effect of FCU on co-occurring relative to externalizing ‘only,’
internalizing ‘only,” and low problems (teacher model). We also found that the mediational
chain of FCU-to-age 3 maternal depression-to age 7.5 maternal depression predicted both
the co-occurring and externalizing ‘only’ groups relative to the low problems group (PC and
teacher models). Similarly, the mediational chain from FCU-to-age 3 positive behavior
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support-to-age 7.5 positive behavior support predicted the low problems group relative to the
externalizing ‘only’ group (significantly for teachers and marginally for PC and AC). There
was no longer an effect of maternal depression at any age on the co-occurring relative to
internalizing ‘only’ groups in PC or AC models. Refer to Figure 2 and Supplementary
Tables 3-4 for full results.

To ensure that results were not an artifact of examining youth outcomes only at age 14, we
analyzed a four-class LPA of PC-reported problem behavior at age 10 and determined the
cases that exhibited stable co-occurring problems at ages 10 and 14 (7= 15). Compared to
those who did not exhibit stable co-occurring problems (n = 597), those who did showed
higher maternal depression (B = 0.33, p=0.001) but did not differ on positive behavior
support (B =-0.01, ns; note, this pattern is identical to the primary analyses). Results did
not appear to be an artifact of using the age 14 assessment. We did not repeat longitudinal
analyses using teachers’ or ACs’ reports because these reporters changed across waves,
introducing reporter-specific bias.

Discussion

Although the effectiveness of the FCU has been documented for childhood to adulthood
outcomes (e.g., Connell et al., 2008; Connell, McKillop, & Dishion, 2016; Dishion et al.,
2014, 2008; Shaw et al., 2009, 2018), this was one of the first studies to evaluate whether
initiation of the intervention during early childhood decreased risk for co-occurring
internalizing and externalizing problems in adolescence. Moreover, this study extended prior
work that established maternal depression and positive behavior support as important
mediators of FCU on a range of maladaptive (Dishion et al., 2008; Reuben et al., 2015;
Shaw et al., 2009) and prosocial (Brennan et al., 2013) behaviors by testing whether
modifying the quality of early parent factors resulted in improvements in co-occurring
problem behaviors.

Several findings were particularly robust. In both PC and AC models, the FCU predicted
improvements in maternal depression from ages 2-to-3 (as previously reported in Shaw et
al., 2009), which in turn decreased the likelihood of being in the co-occurring problems
group relative to the low problems, externalizing “only,” and internalizing “only” groups
(the latter was marginal for AC). In contrast, in the teacher model, the FCU predicted
improvements in positive behavior support from ages 2-3 (as previously reported in Dishion
et al., 2008), which in turn decreased the likelihood of being in the co-occurring problems
group relative to all other groups.

Reporter-Specific Findings May Reflect Context-Specific Effects

The mediating role of maternal depression in the indirect FCU intervention effect should be
interpreted in light of its replication across PC and ACs, but not teachers. Although the
association between mothers’ depression and their reports of adolescents’ co-occurring
problems (i.e., PCs) could partially reflect depressed mothers’ tendencies to over-report
children’s problem behaviors (e.g., Fergusson, Lynskey, & Horwood, 1993), our replication
of this effect using AC reports of adolescents’ behavior appreciably mitigates concerns of
reporter bias. Thus, our results are more aligned with the explanation that adult reporters
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observe meaningful differences in youths’ behavior that reflect context-specific problems.
Maternal depression could represent a marker for continued familial conflict or poor parent-
child relationships (see (Cummings, Cheung, Koss, & Davies, 2014 for a review) that elicits
adolescents’ co-occurring problems at home but not in the school setting. Alternatively, the
association between maternal depression and youth problem behavior could simply reflect
direct genetic effects, wherein mothers’ transmission of genetic risk to offspring causes
youths’ problem behavior, or could reflect the reverse direction of effect, with earlier
offspring behavior causing maternal depression. Although more research is needed to rule
out alternative explanations, results suggest that preventing and treating maternal depression
could improve adolescents’ adjustment, particularly in interactions with parents or other
family members. Findings also highlight the importance of early intervention; indeed,
maternal depression at age 3 was either directly, or indirectly through age 7.5 maternal
depression, implicated in risk for co-occurring problems relative to externalizing ‘only’ and
low problems, as well as for externalizing ‘only’ relative to low problems. Those with co-
occurring relative to internalizing ‘only’ problems were differentiated by the stability in
maternal depression, as neither age 3 nor 7.5 maternal depression predicted this contrast
after including both simultaneously. This result similarly indicates the need for early
prevention, as it could disrupt chronicity in maternal depression and thus prevent co-
occurring problems.

Likewise, the mediating role of positive behavior support in the relation between the FCU
and teacher-reported co-occurring problems is likely not spurious despite a lack of
replication using PCs’” and ACs’ reports. Two relatively objective raters with expertise to
assess youths relative to same-aged peers reported on positive behavior support (trained
observers) and adolescents’ problem behaviors (teachers); as a result, shared reporter or
method bias cannot confound this finding. Moreover, prior research demonstrated that
teachers’ reports of adolescents’ functioning showed greater predictive validity than parents’
reports (MVerhulst, Koot, & Van der Ende, 1994), reinforcing our confidence in the
intervention effects and suggesting that they could have strong reproducibility and clinical
implications.

Our results suggest that parents’ positive behavior support at age 3 may uniquely contribute
to school-specific co-occurring problems, above and beyond parents’ positive behavior
support in middle childhood. Prior studies in this sample showed that positive behavior
support was a key mediator in the relation between the FCU and indicators of young
children’s school readiness and success, such as inhibitory control, language development,
and academic achievement scores (Brennan et al., 2013; Lunkenheimer et al., 2008). In the
context of these previous findings, it makes sense that positive behavior support would
facilitate improved self-regulation skills as manifest by teacher-observed externalizing and
internalizing symptoms. Indeed, the school environment requires adolescents to regulate
emotions and behaviors amid complex peer dynamics and academic demands, to follow
instructions and rules, and to focus attention. The present results reinforce the importance of
enhancing parents’ positive behavior support in early childhood for improved
socioemotional functioning at school.
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It is less clear why positive behavior support was not a reliable predictor of caregiver-
reported problem behaviors. Although we found that positive behavior support was higher in
the PC-reported internalizing “only” group relative to the low problem group, this effect may
be spurious because it did not replicate with other reporters (i.e., marginal statistical
significance, same directionality). Perhaps other parent factors are simply more influential
over adolescents’ co-occurring problem behaviors as observed in the home, such as maternal
depression, parent-child relationships, and adolescent autonomy support (Kobak, Abbott,
Zisk, & Bounoua, 2017).

Effectiveness of the Family Check-Up

Of central importance, our findings suggest that delivering the FCU beginning as early as the
“terrible twos” can exert an indirect impact over a serious and debilitating outcome in
adolescence—co-occurring internalizing and externalizing problems—~by improving one or
both critical features of children’s home environments: maternal depression and caregiving
quality.

The FCU exerted a modest effect on maternal depression (Cohen’s ¢= 0.12) and positive
behavior support (Cohen’s = 0.14), consistent with the theoretical premise underlying the
FCU that motivational enhancement for improving family functioning will elicit progress in
these domains. Intervention effects could also be attributable to the FCU providing support
for parents, parent management strategies, and someone in the community parents could
count on (i.e., parent consultant). By improving caregiving skills, such as positive behavior
support, the FCU may have also led to more pleasurable experiences with the child, thus
reducing symptoms of maternal depression. Based on relatively modest effect sizes,
although consistent with a prevention sample (i.e., those not actively seeking help), perhaps
future iterations of the FCU could be strengthened by more carefully tailoring the
intervention to different family constellations and culture-specific subgroups, such as sexual,
gender, and ethnic minorities.

Notably, the FCU showed no direct effects on adolescents’ problem behavior. This was also
true of post-hoc tests of the effect of the FCU over time (ages 3-10); we found no direct
associations between the number of FCU feedback sessions from ages 3—-10 and
adolescents’ co-occurring problems that replicated across reporters. Thus, only by including
parent-level mediators were ITT intervention effects observed for adolescent outcomes.
Results underscore the importance of testing mediators of intervention effects because they
may uncover more realistic and nuanced effects operating across longer periods of time.

FCU intervention effects are especially important in light of the clinically significant levels
of pathology exhibited by youths in the co-occurring internalizing and externalizing group
(see Supplementary Figure 1). On average, this group scored above the clinical cutoff of 70
on the majority of the subscales, whereas the average scores for those in the internalizing or
externalizing “only” groups never surpassed this threshold, consistent with prior research
showing a more clinically-severe co-occurring group (Fanti & Heinrich, 2010). Our findings
thus highlight the utility of a family-centered preventive intervention model for families at
high-risk.
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Unexpected Findings and Discrepancies with Prior Research

In contrast to initial hypotheses and previous studies (e.g., Basten et al., 2013; Fanti &
Henrich, 2010), maternal depression and positive behavior support did not differentiate those
with low problem behaviors from those with internalizing or externalizing problems “only.”
Perhaps the lack of differences owes to the fact that internalizing “only” and externalizing
“only” groups showed non- or borderline-clinical levels of pathology on most problem
behavior subscales. Our high-risk sample may also have less variability in parenting factors
than community-based samples, which could have suppressed differences among these
groups.

It is also noteworthy that prior studies investigating the effect of maternal depression and
positive behavior support on internalizing and externalizing problems separately did not find
similar reporter-specific effects (e.g., Dishion et al., 2008; Lyons-Ruth, Easterbrooks, &
Cibelli, 1997). Differences could be because of our focus on co-occurring problems, which
have potential to be more discrepant across settings than internalizing or externalizing
problems alone (i.e., it is statistically more likely that parents and teachers agree on one
problem than on two).

Strengths and limitations

Although the study has several methodological strengths (e.g., experimental, prospective
design of a large, at-risk cohort varied in level of urbanicity), a few limitations need to be
acknowledged. As depressed mothers can influence perceptions of ACs, maternal depression
may have only predicted AC-reported problems because of maternal depression-related
reporter bias. We did not obtain ACs’ perceptions of maternal depression, which could have
clarified this potential confound. Most of the PCs in this study were mothers (i.e., 97.7%), so
this study cannot speak to the influence of fathers’ positive behavior support or depression.
We also did not assess associations with adolescent-reported LPAs because models with
more than two groups always included at least one very small group that was unsuitable for
statistical analysis (i.e., <5% of sample). As power to detect the true number of groups
increases with more indicators (Tein, Coxe, & Cham, 2013), this result is likely because of
the small number of indicators for adolescent-reported problems (only three). A core
component of the FCU was to increase parents’ motivation to change, which could have
increased service engagement motivation. However, this issue makes it difficult to
disentangle the effects of the FCU versus post-FCU services, especially as no data were
collected on the extent to which caregivers perceived their service utilization to be
influenced by FCU. Finally, it is not clear that results would generalize to children living in
lower-risk, middle-class communities, with better community resources in child care and
neighborhood and school quality. These resources may buffer adverse effects of suboptimal
home environments on later co-occurring problems, and/or intervention effects of the FCU
may be less evident (i.e., more challenging to improve less severe problems).

This study also had significant strengths that increased confidence in the credibility of our
findings. We rigorously tested our hypotheses by using three reporters of adolescents’
problem behaviors, which extends prior studies that only examined mothers’ reports of
children’s co-occurring psychopathology (Basten et al., 2013; Fanti & Henrich, 2010). We
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also accounted for baseline levels of all dependent variables so that analyses were
prospective. Finally, we derived adolescent problem behavior groups using a data-driven and
empirical approach that enabled tests of antecedents to co-occurring problem behaviors.

Future directions

Results highlight several important areas warranting further research. Research is needed to
explicitly test our hypotheses about why co-occurring problems observed in different
contexts were influenced by unique aspects of the home environment. Testing moderators
(i.e., child sex, genetic risk) would also enhance our understanding of for whom the FCU
may alleviate co-occurring problems. Finally, evaluating the presence of a stable co-
occurring group from childhood to adolescence, and the effect of the FCU and early parent
factors on this group, would provide even more robust evidence about the utility of the
intervention.

Conclusions

The strong pattern of findings from the current study suggest that a family-based preventive
intervention initiated in early childhood indirectly prevents adolescents’ co-occurring
internalizing and externalizing problems in both home and school contexts by improving the
quality of the early home environment. However, results showed that these effects were
attributable to different mechanisms of action, with maternal depression being key for
improved functioning at home and parenting more salient for improved functioning at
school. As adolescents with co-occurring problem behaviors have been shown to possess
particularly high risk for psychopathology and impairment in adulthood, our results also
suggest that delivering the FCU to those in need holds promise to reduce the overall burden
of mental illness.
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Refer to Web version on PubMed Central for supplementary material.
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Public Health Statement:

At-risk youths who received a family-centered prevention starting in toddlerhood were
less likely to experience more than one type of mental health problem as adolescents. The
reason the prevention helped was because it improved parents’ functioning.
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Age 5: 305, 202 (83.1%, 66.2%)
Age 7.5: 278, 180 (75.7%, 64.7%)

Assessment, Participation in FCU Feedback

Analysis

v

Figurel.

Analyzed PC Model (N = 341; 92.9%)
Analyzed AC Model (N = 334; 91%)
Analyzed Teacher Model (N = 337; 91.8%)

Flow diagram of progress through phases of FCU trial. Participation in FCU feedback is
participation in the third session. The assessment always occurred before the feedback
session. The targeted interval between the assessment and feedback sessions was three

weeks.
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Age 8.5: 256, 191 (69.8%, 74.6%)
Age 9.5: 286, 197 (77.9%, 68.9%)
Age 10.5: 280, 166 (76.3%, 59.3%)
Age 14.5: 292, no feedback (79.6%)
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-0.12(0.04)* 042010 7| > EXT only Depression ) Positive > EXT only
Co-occurring Positive Behavior [----\\ _, |Co-occurring
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(0.04) ];’o}?mye 0.34018)F > INT only Behavior “..._LSupport |- > INT only
s [ 039017+ —] Control < Support "\ Control vs.
PP INT only EXT only
AC MODEL Prima AC MODEL Post-Hoc M Control vs.
Age 7 INT only
Age 14 age/
- Maternal Agm_
Da‘m_al ——-0.58(0.18)* Aoe 2 Age3 Depression| ____y|Co-occurring
r 056021 = Control | Age< Maternal [/ .o > Control
m<—0. 12(0.04) 50 Depression Co-occurring
0.08(0.03)*& Positive -0.58(0_3%?T = EX] on Positive Positive > EXT on_lV
Behavior “.a/Co-occurring Behavior ¥ Behavior |.. Co-occurring|
Support > INT only Support Support | . L2 INT only
~.4 Control >
TEACHER MODEL Primary TEACHER MODEL Post-Hoc EXT only
Age 3 Age 14 Age7 Age 14
Age2 Maternal Co-occurring Age3 DMaterngI Co-occurring
- 1 cpression
0.07(0.04)*7' Depression /' > Control Age?2 Y — Co-occurring
FCU -0.12(0.04)* 0.80(0.16)** |Co-occurring FCU Depression vs. EXT only|
0.08(0.03)* Positive 0.85(0.17)%* > EXT only Positiye Co-occurring|
\ Behavior 0.81(0.18)** -] Co-occurring Behavior Positive vs. INT only
Support O > INT only Support Behavior Control vs.
Support EXT onl
Figure 2.

Structural equation models for primary caregiver (PC), alternate caregiver (AC), and teacher
models. **p < 0.001, *p < 0.05, Tp < 0.10. Bold lines: significantly mediated paths
according to joint significance test. Dashed lines: p < 0.10. Numeric values: standardized
regression coefficients (standard errors). Age 2 maternal depression and positive behavior
support were controlled in predicting age 3 levels of these variables. Age 2 PC-reported INT
and EXT were controlled in predicting age 14 outcomes.
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Descriptive Statistics

Table 1.

Continuous Variables N M(SD)
Income (age 2) 729 3.86(2.12)
Maternal Depression (Age 2) 715 16.66(10.63)
Maternal Depression (Age 3) 641 15.55(11.00)
Positive Behavior Support (Age 2) 731  -0.01(0.74)
Positive Behavior Support (Age 3) 643 -0.001(0.764)
Internalizing Problems (PC Age 2) 730 56.33(8.52)
Externalizing Problems (PC Age 2) 730 59.49(8.21)
Anxious/Depressed (PC Age 14) 552  56.82(8.62)
Withdrawn/Depressed (PC Age 14) 552  58.57(9.15)
Somatic Complaints (PC Age 14) 553  56.98(8.20)
Rule-breaking (PC Age 14) 548 56.34(6.89)
Aggression (PC Age 14) 552  58.14(9.76)
Attentional Problems (PC Age 14) 553  59.05(9.40)
Anxious/Depressed (AC Age 14) 303 54.95(7.15)
Withdrawn/Depressed (AC Age 14) 306 56.87(8.0)
Somatic Complaints (AC Age 14) 303 55.59(7.32)
Rule-breaking (AC Age 14) 301 55.24(6.39)
Aggression (AC Age 14) 305 56.87(8.42)
Attentional Problems (AC Age 14) 304 56.86(8.48
Anxious/Depressed (Teacher Age 14) 490 55.17(6.44)
Withdrawn/Depressed (Teacher Age 14) 500 57.06(8.21)
Somatic Complaints (Teacher Age 14) 492 54.21(6.80)
Rule-breaking (Teacher Age 14) 494  56.77(7.65)
Aggression (Teacher Age 14) 499  56.83(8.63)
Attentional Problems (Teacher Age 14) 500 53.83(4.43)
Dichotomous Variables %
Family Check-Up vs. no intervention 731 50.2% Family Check-Up
Gender 731  49.5% Girls
25.7% rural
Urbanicity 731  37.1% suburban

Race/Ethnicity

37.2% urban

46.6% Caucasian
27.6% Black/African
American

13.4% Hispanic/Latino
12.4% Other

Notes. PC: Primary caregiver. AC: Alternate caregiver.
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