1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Prev Sci. Author manuscript; available in PMC 2019 February 01.

-, HHS Public Access
«

Published in final edited form as:
Prev Sci. 2018 February ; 19(Suppl 1): 49-59. doi:10.1007/s11121-016-0666-z.

Preventing Youth Internalizing Symptoms through the Familias
Unidas Intervention: Examining Variation in Response

Ahnalee Brincks,
Miller School of Medicine, University of Miami in Miami, FL

Tatiana Perrino,
Miller School of Medicine, University of Miami in Miami, FL

George Howe,
George Washington University in Washington, DC

Hilda Pantin,
Miller School of Medicine, University of Miami in Miami, FL

Guillermo Prado,
Miller School of Medicine, University of Miami in Miami, FL

Shi Huang,
Miller School of Medicine, University of Miami in Miami, FL

Gracelyn Cruden, and
Feinberg School of Medicine, Northwestern University in Chicago, IL

C. Hendricks Brown
Feinberg School of Medicine, Northwestern University in Chicago, IL

Abstract

Prevention programs that strengthen parenting and family functioning have been found to reduce
poor behavioral outcomes in adolescents, including substance use, HIV risk, externalizing and
internalizing problems. However, there is evidence that not all youth benefit similarly from these
programs. Familias Unidas is a family-focused intervention designed to prevent substance use and
sexual risk among Hispanic youth, and has recently demonstrated unanticipated reductions in
internalizing symptoms for some youth. This paper examines variation in intervention response for
internalizing symptoms using individual-level data pooled across four distinct Familias Unidas
trials: 1) 266 eighth grade students recruited from the general school population; 2) 160 ninth
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grade students from the general school population; 3) 213 adolescents with conduct, aggression
and/or attention problems; and 4) 242 adolescents with a delinquency history. Causal inference
growth mixture modeling suggests a three-class model. The two largest classes represent youth
with low (60%) and medium (27%) internalizing symptoms at baseline and both intervention and
control participants show reductions in internalizing symptoms. The third class (13%) represents
youth with high levels of baseline internalizing symptoms who remain at steady levels of
internalizing symptoms when exposed to the intervention, but who experience an increase in
symptoms under the control condition. Female gender, low baseline levels of parent-adolescent
communication, and older age were associated with membership in the high-risk class. These
synthesis analyses involving a large sample of youth with varying initial risk levels represent a
further step toward strengthening our knowledge of preventive intervention response, and
improving preventive interventions.

Keywords

adolescent; internalizing symptoms; variation in response; Hispanic; family; prevention;
integrative data analyses (IDA)

Adolescents who experience high levels of internalizing symptoms, defined as depressive
and anxiety symptoms, can experience significant problems in functioning, as well as
increased risk of depression and other mental health disorders (Saluja, lachan, Scheidt,
Overpeck, Sun, & Giedd, 2004; Ingoldsby et al., 2006; Rueter, Scaramella, Wallace &
Conger, 1999; Wesselhoeft, Sorensen, Heiervang, & Bilenberg, 2013). Evidence shows that
several interventions to prevent youth mental health problems, including internalizing
symptoms and depression, are efficacious (Eaton et al., 2010; Golinelli et al., 2010; Luque et
al., 2010; Neumark-Sztainer et al., 2010). These interventions have targeted different factors
that protect youth from mental health problems, such as improving cognitions, coping and
interpersonal skills, and parenting and family factors. Yet, substantial heterogeneity exists in
the effects of prevention interventions on depression and internalizing symptoms, with
certain groups of youth benefiting more than others (see Horowitz & Garber, 2006; Sandler
et al., 2014; Stice, et al., 2009). This paper explores variation in response to Familias
Unidas, a family-based preventive intervention for Hispanic youth, by analyzing trajectories
of internalizing symptoms for different youth subgroups.

Several studies have established that the Familias Unidas intervention is efficacious in
preventing and reducing adolescent substance abuse and sexual risk behaviors (see for
example Pantin et al., 2009; Prado et al., 2007; 2012). While not designed to prevent
internalizing symptoms, it has also been found to reduce internalizing symptoms in trials of
high-risk Hispanic youth with high levels of externalizing symptoms, such as conduct and
aggression problems (Perrino et al., 2014; Perrino et al., 2015). This may be in part because
the intervention strengthens parenting behaviors and family functioning, which are common
factors that broadly promote behavioral health (NRC/ 10M, 2009). These unexpected
intervention findings on internalizing symptoms are noteworthy because youth who exhibit
behavioral problems are also at elevated risk for developing internalizing symptoms and
disorders, and those showing co-occurring problems evidence significantly poorer
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behavioral and developmental outcomes than those with either of these types of problems
alone (Wolffe & Ollendick, 2006).

Importantly, the risk of elevated internalizing symptoms and disorders increases across
adolescence (see Garber, 2006; Kessler et al., 2005; Zahn-Waxler, Klimes-Dougan, &
Slattery, 2000). For example, from age 13 to 18, twelve-month prevalence estimates for
major depressive disorder rise from 4.5% at age 13 to 8.6% at age 15 to 10% at age 17
(Avenevoli, Swendsen, He, Burstein, & Merikangas, 2015). While only a subset of
adolescents show elevated internalizing symptoms and mood disorders such as depression
(Kessler et al., 2012; Zahn-Waxler et al., 2000), the increased risk during adolescence
supports the importance of examining trajectories of internalizing symptoms across time and
of identifying interventions that can reduce this risk.

Meta-analyses of prevention interventions for adolescents have found that youth with higher
risks often benefit more than those with lower risks (see Horowitz & Garber, 2006; Sandler
et al., 2014; Stice, et al., 2009). For instance, preventive interventions that target depression
or depressive symptoms have demonstrated greater benefits for youth exhibiting higher
levels of these symptoms (see Horowitz & Garber, 2006; Stice, et al., 2009). Trudeau et al.
(2012) found that the effects of another family-focused preventive intervention on youth
internalizing symptoms were stronger for those using substances earlier in life. Greater
family risk has also been found to affect response to preventive interventions, with youth
having poorer relationships or worse communication with their parents benefiting more from
family-focused preventive interventions (Perrino et al., 2014; Tein et al., 2004). Recent
Familias Unidas analyses across several trials indicate that this intervention was more
efficacious in reducing internalizing symptoms for youth with poorer levels of parent-
adolescent communication, and that improvements in parent-adolescent communication
mediated the intervention’s effects on internalizing symptoms for youth who started with
poorer communication (Perrino et al., 2014).

Examining intervention response based on other markers of youth risk can help to better
target interventions to those at greatest need. Youth with externalizing problems are at
elevated risk for developing internalizing problems (Wolffe & Ollendick, 2006), as are youth
whose families experience acculturative stressors and exposure to stress (see Garber, 2006;
Hovey & King, 1996). Thus, analyzing whether response to interventions is affected by
these risk markers can be very useful. Because these risks rarely operate independently of
one another, examining how patterns of risk factors jointly influence intervention response is
an important objective.

Methodological advances can extend our knowledge about differential benefits of
interventions. Synthesis studies, sometimes referred to as Integrative Data Analysis (IDA;
Curran & Hussong, 2009), combine individual participant data across multiple trials. IDA
can present numerous challenges in the harmonization of disparate measures, heterogeneity
in the follow-up schedules, and differences in sample characteristics but also provides an
opportunity to examine response to interventions across a significantly larger sample,
representing a wider range of participant risk and protective factors. This pooling of data
also leads to greater statistical power and opportunities for more complex statistical models
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(Brown et al., 2013). IDA has been used to combine data across cancer intervention trials
(Adams, Mosher, Blair, et al., 2015), alcohol intervention trials (Mun, E., de la Torre, J.,
Atkins, et al,. 2014), family therapy intervention trials (Greenbaum, Wang, Henderson, et al.,
2015) and trials investigating associations between cannabis and depression (Horwood,
Fergusson, Coffey, et al., 2012).

Growth mixture modeling (GMM) is an exploratory, person-centered approach to analyzing
longitudinal data. GMM identifies groups of individuals that are formed around multiple
response trajectories and allows for different relationships between covariates, such as
intervention condition, and outcomes, such as internalizing trajectories, within these groups.
As a result, GMM has been described as a combination of mixed effects modeling and
cluster analysis, allowing for identification of unobserved heterogeneity in participant
trajectories and the prediction of latent class membership (Muthén, Brown, Leuchter, &
Hunter, 2009). In the context of preventive interventions, GMM provides an opportunity to
identify whether the intervention works differently for these unique classes of participants,
thus addressing questions of moderation of intervention effects.

This paper aims to enhance our understanding of the Familias Unidas intervention and its
impact on adolescent internalizing symptoms by identifying and characterizing variation in
intervention response using GMM across a combined sample of individual participant data
spanning four separate trials of the Familias Unidas intervention. The combination of GMM
in the presence of pooled individual participant data across trials is novel. The pooling of
these data allow us to capitalize on the wider range of baseline levels of risk presented in the
four distinct samples. We sought to: 1) identify distinct classes of youth representing unique
trajectories of internalizing symptoms; 2) determine whether class membership moderates
intervention effects; and 3) use demographics, baseline risk factors, parental acculturative
stress, and proximal change in parent-adolescent communication, a key modifiable risk
factor, to predict and characterize class membership. Given previous findings that this
intervention has unanticipated, beneficial effects on youth internalizing symptoms,
identifying which adolescents benefit most from this intervention can allow us to direct the
intervention to youth who are most likely to benefit from it. Indeed, examining factors that
influence variation in prevention intervention response can improve the effects of future
prevention efforts by allowing better matching of interventions to youth needs (Stice et al.,
2009; Sandler et al., 2011). Among the unique aspects of these analyses is the potential to
identify sets of factors that act in concert rather than separately to shape differential
intervention response. This work can also represent a substantive contribution to the IDA
literature through the application of these methods to assessment of preventive interventions
on adolescent depression.

Population and Intervention

This study combined data across four trials of the Familias Unidas intervention, a family-
based intervention for Hispanic families aimed at preventing adolescent substance abuse,
sexual risk, and externalizing behaviors (Pantin et al., 2009; Prado et al., 2007; 2012;

Estrada et al., 2015). The pooled sample included 881 Hispanic adolescents with varying
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baseline risk levels based upon externalizing behavior problems. All four trials tested the
efficacy of the Familias Unidas prevention intervention. There was some heterogeneity
across the four trials in intervention duration, type of control condition, and inclusion criteria
(Table 1). All studies were approved by the University of Miami’s Institutional Review
Board. Informed consent (parents) and assent (adolescents) was obtained from all
participants. In all trials, intervention fidelity was monitored using independent ratings of
facilitator behaviors as shown in videotaped group and family sessions. Mean intervention
adherence ratings for each trial were in the “considerably/ good” range, specifically from
3.72 t0 4.98 on a scale of “0 = Not at all/ very poor” to “6 = extensive/excellent” levels (see
Estrada et al., 2015; Pantin et al., 2009; Prado et al., 2007; Prado et al., 2012). Table 1
contains characteristics of each of the four intervention trials, their control groups, and
participants, including age, gender and baseline internalizing distributions. Appendix 1
(available online) has additional information about each of the four trials.

The measures for this synthesis study were common to all four trials and were all reported
by parents. Assessment time-points for each trial varied. The two universal trials (Trials 1 &
2) had measures at baseline, 6 months, 12 months and 24 months. The universal trial for 81"
graders (Trial 1) also assessed at 36 months. Trial 3 (Targeted: Referred) measured at
baseline, 6 months, 18 months and 30 months, and Trial 4 (Targeted: Adjudicated) measured
at baseline, 6 months and 12 months.

Socio-demographic characteristics—Because girls have been shown to be at greater
risk for depression and depressive symptoms, and the prevalence of depressive symptoms
increases with adolescent age (see Garber, 2006; Saluja, et al., 2004), baseline age and
gender were included as control variables in all analyses.

Adolescent internalizing symptoms were assessed with the Anxiety-Withdrawal Subscale
of the Revised Behavior Problem Checklist (RBPC), an 11-item measure of items such as
“Depressed; always sad,” and response choices ranging from “0=No problem” to “2=Severe
problem” (a = 0.90). Sum scores can range from 0 — 22 (Quay & Peterson, 1993). Internal
consistency, test-retest reliability and construct validity for the RBPC have been established,
including discrimination between clinic-referred and community samples of youth (Quay &
Peterson, 1993). Reported norms for this scale indicate that mean (SD) scores for
community youth are 4.47 (4.07) for females and 3.85 (3.66) for males, while for clinical
youth are 11.12 (4.77) for females and 9.71 (4.58) for males (Quay & Peterson, 1993). The
raw scores were square root transformed for analysis to account for positive skew (baseline
mean = 5.09, baseline skew = 1.29, baseline kurtosis = 4.02), but are reported here in their
original metric.

Parent-adolescent communication was assessed using the Parent—Adolescent
Communication Scale (Barnes & Olson, 1985), a 20-item scale that measures the quality of
parent-adolescent communication (a = 0.82). Each item is rated on a 5-point Likert scale
from “1 = Strongly disagree” to “5 = Strongly agree”. Item examples include: “I find it easy
to discuss problems with my child” and “I openly show affection to my child.” Possible
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scores ranged from 20-100 with higher scores indicating better parent-adolescent
communication.

Parent acculturative stress was measured using the Hispanic Stress Inventory (HSI;
Cervantes, Padilla & Salgado de Snyder, 1991). The HSI is a 73-item scale that asks about
the extent to which individuals have experienced stressors associated with occupational/
economic, parental, family/cultural, marital and immigration issues. Response choices range
from “0 = no problem” to “5 = extremely worried/tense.” The total stress score, a sum of all
items, was used for these analyses (a = 0.78). Higher values indicate more stress.

Adolescent externalizing symptoms were measured using four subscales of the Revised
Behavior Problem Checklist (Quay & Peterson, 1993): attention problems (16 items; a =
0.95), motor excess (5 items; a. = 0.84), socialized aggression (17 items; a = 0.93) and
conduct disorder (22 items; a = 0.96). Sample items are: “Hyperactive; always on the go;”
“Fights.” Response choices range from “0 = No problem” to “2 = Severe problem,” with
higher scores indicate higher levels of externalizing symptoms. A latent variable composed
of these four indicators was used as an index of externalizing symptoms. Consistent with
previous work (Perrino et al., 2014), four subscales of the RBPC served as indicators of the
latent construct: conduct disorder, attention problems, socialized aggression and motor
excess. Standardized loadings were 0.77, 0.67, 0.59 and 0.87, for attention problems, motor
excess, socialized aggression, and conduct disorder, respectively, and model fit was good
(CFI =1.000, SRMR = 0.014).

Analysis Plan

Latent growth modeling is a common approach to modeling longitudinal data, which enables
estimation of an average change trajectory and a variance around that trajectory to account
for individual differences. Growth mixture modeling (GMM) is an extension of latent
growth modeling. Instead of regarding individual differences in the trajectories as
continuous, GMM identifies discrete classes, or subgroups of individuals, based on
commonalities in their trajectories and then estimates the probability of class membership
for each individual. In randomized clinical trials, we are interested in whether these classes
moderate intervention effects. We used GMM to identify distinct clusters of symptom
trajectories and to interpret intervention versus control differences in these growth
trajectories as causally informed by a potential outcomes framework.

The potential outcomes framework assumes that each person recruited into a trial has two
potential outcomes: the trajectory they would follow if assigned to intervention, and the
trajectory they would follow if assigned to control. Muthén and Brown (2009) suggested that
people may fall into different discrete categories based on common potential outcomes.
Those categories may reflect similar or differential intervention response. For example, one
set of participants may show no differences regardless of whether they are assigned to
intervention or control, while another set may show symptom reduction under intervention
but not under control. Muthén and Brown (2009) also suggested that GMM could be used to
identify discrete groups of individuals who had common potential outcomes based on the
trajectories they followed after assignment to condition. This requires that group
membership be independent of condition assignment so that the discrete groups defined by
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trajectory are not influenced by whether the participants are assigned to intervention or
control. This independents preserves balance across important baseline characteristics which
may lead to confounding of intervention condition and outcome within a particular group.

Building on this work, Jo, Wang and lalongo (2009) proposed a two-step modeling method
designed to reduce potential confounding when using GMM to identify groups of
participants with common potential outcomes. The first step of this approach is to use GMM
to identify the optimal number of distinct latent trajectory classes among control
participants. Because this estimation is done using only control cases, the resulting classes
are independent of condition assignment. The Step 2 GMM uses both intervention and
control cases. This model retains the optimal number of classes, matches each individual’s
probability of class membership for the control cases to their respective posterior
probabilities in Step 1, while estimating latent growth curves for the intervention group that
have the same baseline structure (i.e., same proportion of class membership in intervention
versus control and the same latent baseline mean and variance for intervention as for
control).

This approach identifies distinct groups of participants where condition assignment is not
confounded with baseline characteristics only if several assumptions are met. First,
intervention and control subjects must be randomly assigned for the study as a whole,
consistent with the study design for all four of the Familias Unidas trials. Second, detection
of potential outcome class cannot be influenced by whether someone is assigned to
intervention or control (the intervention ignorability assumption). If ignorability is not met,
then participants in one potential outcome class could be mistakenly assigned to a different
outcome class, leading to within-class imbalance on pretest characteristics that could
confound intervention effects.

Finally, intervention effects within trajectory class are assumed to be similar across different
levels of the covariates (an additive treatment assignment effect; Jo, Wang, lalongo, 2009). If
these assumptions are satisfied, the model can be identified and intervention effects that are
conditional on these classifications can be interpreted as how the trajectories of individuals
in the control condition might shift if exposed to intervention (Jo, Wang & lalongo, 2009).

Our GMM consisted of a latent intercept and latent trajectory (slope) indicated by the
repeated measures of parent-reported adolescent internalizing symptoms. We selected a
linear, rather than quadratic, model based on examination of the observed average
internalizing scores across time for the four trials. Age, gender, and baseline parent-
adolescent communication were included as predictors of class assignment and within-class
covariates of the intercept and slope. Dummy variables for trial were also included as
predictors of class assignment to control for between-trial heterogeneity (Curran & Hussong,
2009; Hussong, Curran and Bauer, 2013). The Step 1 analysis estimated this model for the
control cases only, and saved the probabilities of all class assignments for each control
participant to a new dataset. To retain the same fit for each control case when the
intervention cases were added, we used a procedure based on pseudo-class draws, then
relied on standard multiple imputation methods to conduct hypothesis tests (Wang, Brown &
Bandeen-Roche, 2005; Jo, Wang, lalongo, 2009). We created five datasets of pseudo-class
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draws, where each control case was assigned to a latent class based on a random draw using
each control case’s posterior probabilities from Step 1.

In Step 2, we took each of the five datasets and estimated a linear latent growth model for all
participants, treating class membership as known for control cases and unknown for
intervention cases. Within each class, we constrained the distribution of the latent intercept
to be equal across intervention condition, as we would expect baseline equivalence in a
randomized trial, and we estimated a main effect of intervention on the latent slope (see
Appendix 2 online for sample Mplus code). This Step 2 analysis was run on all five datasets
resulting from the pseudo-class draws. We then used standard multiple imputation methods
(Schafer, 1997) to combine the within and between dataset variances and obtain a summary
estimate of the impact of intervention on slope within each latent trajectory class. Results
from the analysis using the first pseudo-class draw are reported, as the findings were very
similar across all five analyses.

The four trials had unique follow-up schedules (described above). We addressed these
differences through a missing data approach in which latent growth curves were modeled
using all possible time points. If a given trial did not have data at a particular time point due
to study design, those data were considered missing at that time point. This approach
enabled use of all available data through the 24 month follow up. Data became sparse across
the four trials after 24 months, thus analyses were limited to the 24 month follow-up.

Trial-specific sample demographic and internalizing characteristics are provided in Table 1.
Across the four trials, 43% of the participants were female and the mean age at baseline was
14.20 (SD = 1.20). The mean baseline internalizing symptoms was 5.10 (SD = 5.14), which
is close to previously reported means for community samples (female mean = 4.47 (SD =
4.07); male mean = 3.85 (SD = 3.66)). Reported means for clinical samples of youth have
been higher, specifically 11.12 (SD = 4.77) for females and 9.71 (SD = 4.58) for males
(Quay & Peterson, 1993). To assess balance across condition at baseline, we tested for
equivalence across intervention condition in the distributions of age, gender, baseline parent-
adolescent communication and internalizing symptoms. There were no baseline differences
on these variables across condition in any of the individual trials or across condition in the
overall sample.

Our first analysis was a single latent growth curve model using data from all four trials. This
analysis serves as comparison for the growth mixture models. We found decreasing
depressive symptoms over time for both intervention and control conditions, with no
significant overall intervention effect on the trajectory of adolescent depressive symptoms,
consistent with previous work on these trials (Perrino et al., 2014).

We then employed the two-step growth mixture model described above (Jo, Wang, &
lalongo, 2009). Using just the control cases, we examined 2-class (LL = —2229.40, Sample
Size Adjusted BIC = 4534.00, Entropy = 0.70), 3-class (LL = —2207.95, SSA-BIC =
4518.19, Entropy = 0.93),, and 4-class (LL = -2163.24, SSA-BIC = 4455.82, Entropy =
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0.75), models. Although the 4-class model demonstrated modestly smaller fit statistics, the
smallest group represented only 3.5% of cases and this model had poorer entropy compared
to the 3-class model. Thus, the 3-class model was retained and five datasets with known
class membership for the control cases were created using the pseudo-class draws described
above. Using the class membership as observed for the control cases and missing for the
intervention cases, we re-ran the 3-class growth mixture model with all participants on each
of the five datasets (see Figure 1), including a separate regression of the slope on
intervention condition within each class (LL = —4075.291, Entropy = 0.95; see Figure 1).

Before proceeding with interpretation of intervention effects within each class, we assessed
for balance across intervention condition by comparing within-class means on key
covariates. Though there were no differences across condition on the overall sample, this
balance may not necessarily be maintained once participants are separated into the latent
classes. We used multiple imputation to summarize estimates across five pseudo-class
draws, using a single pseudo-class draw based on the class probabilities from each of the
five Step 2 analyses. Specifically, we estimated within-class mean differences across
condition on baseline measures of parent-adolescent communication, parent acculturative
stress, conduct disorder, socialized aggression, attention problems and motor excess. Though
none of these comparisons were statistically significant at a = .05, conduct disorder (b=
4.37, p = .11), attention problems (b = 2.86, p = .11) and motor excess (6= 1.04, p = .09)
showed trends toward significance in one of the classes. To adjust for this potential
imbalance, we re-ran the GMM including a latent variable for externalizing as a predictor of
the latent slope, with separate regression coefficients in each of the three classes. This
resulted in a latent slope that was adjusted for possible differences across intervention
condition in externalizing symptoms. This model exhibited better fit with a log-likelihood
value closer to zero (LL = -3883.69), and improved entropy (entropy = 0.96).

The adjusted trajectories, accounting for externalizing symptoms, are in Figure 2. We
identified the classes with names of “Low Internalizing Symptoms,” “Moderate Internalizing
Symptoms” and “High Internalizing Symptoms” based on the mean baseline level of
internalizing symptoms, and what has been reported as means for community and clinical
samples of youth (Quay & Peterson, 1993). Before interpreting the treatment effects, we
examined how participants within trials were distributed across the three classes, pooling
proportions across the five pseudo-class draws. 68% of participants in the Low Internalizing
Class were from the universal trials. 93% of participants in the Moderate Internalizing Class
were from the targeted (referred and adjudicated) trials, and 59% of participants in the High
Internalizing Class were from the targeted trials.

Individuals in the Low Internalizing Class (60% of the sample) had the lowest average
baseline value of internalizing symptoms (mean = 2.14), and both intervention and control
cases showed significant decreases in internalizing symptoms over time (mean intervention
slope = -0.03, SE = 0.005; mean control slope = —0.03, SE = 0.003). Individuals in the
Moderate Internalizing Class (27% of the sample) had a moderate average level of baseline
internalizing symptoms (mean = 4.69), with both intervention and control participants
significantly decreasing internalizing symptoms over time (mean intervention slope = —0.04,
SE =0.007; mean control slope = —0.03, SE = 0.007). Individuals in the High Internalizing
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Class (13% of the sample) had the highest average level of baseline internalizing symptoms
(mean = 7.01), with intervention participants experiencing no change over time (mean
intervention slope = 0.002, SE = 0.018) and control participants significantly increasing
internalizing symptoms over time (mean control slope = 0.04, SE = 0.01). The intervention
effect was not statistically significant in the Low nor Medium Internalizing Symptoms
classes, suggesting no difference in the trajectories between the two conditions. However,
the intervention effect on the internalizing trajectory was statistically significant in the High
Internalizing class using multiple imputations across the five pseudoclass-filled datasets (&=
-0.04, SE = 0.02, p =.03).

To better understand likelihood of class membership, we examined how gender, age, and
baseline parent-adolescent communication influenced the probability of class membership in
the High Internalizing Class. Gender was a significant predictor of class membership, with
girls being significantly more likely to be in the High Internalizing Class relative to the
Moderate Internalizing Class (OR=4.13, 95% ClI: 2.47-6.93) but not the Low Internalizing
Class. Older age also predicted a higher odds of being in the High Internalizing Class
relative to the Moderate Class (OR = 3.53, 95% CI: 2.78-4.47) and Low Class (OR = 1.58,
95% CI: 1.32-1.89). Parent-adolescent communication also differentially predicted
membership, such that poorer baseline parent-adolescent communication was associated
with higher probability of membership in High Internalizing Class vs. Low (OR=1.07, 95%
Cl: 1.05-1.10).

To further characterize the classes, we also estimated the class means for parent
acculturative stress (a family risk factor not used in the original analysis) using estimates
based on posterior probability-based imputations, which preserve uncertainty of class
assignment. These estimates are obtained through the auxiliary function in Mplus and have
no impact on the original latent class analysis. Parents of adolescents in the High
Internalizing Class reported the highest level of parent acculturative stress (M = 8.28, SD =
0.40). By contrast, adolescents in the Low Internalizing Class had the lowest parent
acculturative stress (M = 5.68, SD = 0.17). All three pairwise comparisons of mean levels of
parent acculturative stress were statistically significant (high vs. moderate XZ =7.00,p=<.
01, high vs. low x2 = 35.41, p < .001, moderate vs. low x? = 15.93, p <.001). We also
examined the mean latent externalizing factor scores and found the High Internalizing Class
had significantly higher latent factor means on externalizing compared to the Moderate (b =
4.558, p =.006) and Low (b = 13.482, p < .001) Internalizing Classes.

Because change in parent-adolescent communication was an important mediator in previous
work, we calculated a difference score on parent-adolescent communication by subtracting
the baseline level from the level at six months (post-intervention) so that positive values
indicated improvements in communication. As before, we used multiple imputation to
summarize estimates across five pseudo-class draws to compare within-class differences on
change in parent-adolescent communication across intervention condition. In the Low
Internalizing Class, neither the intervention nor control cases showed significant change in
communication (intervention mean = 1.20, 95% CI: —0.08-2.47; control mean = 0.05, 95%
Cl: —0.93-1.03) and the means were not significantly different from one another. In the
Moderate Internalizing Class, the intervention cases showed significant improvements in
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communication (mean = 6.44, 95% ClI: 4.13-8.75) while the control cases showed no
significant change (mean = 0.77, 95% ClI: —1.04-2.58). The difference between these means
was statistically significant (6= 5.67, p <.001). In the High Internalizing Class, only the
intervention cases demonstrated improvements in parent-adolescent communication
(intervention mean = 2.95, 95% CI: 0.34-5.55; control mean = -0.21, 95% CI: -2.11-1.68),
and this difference showed a trend toward significance (6= 2.78, p = .08).

Discussion

The goal of this exploratory study was to use novel analytic methods to examine differential
intervention response among youth with different patterns of risk across four trials of the
Familias Unidas prevention intervention. In previous studies, Familias Unidas was found to
unexpectedly reduce internalizing symptoms (Perrino et al., 2014; Perrino et al., 2015).
Thus, specifying which adolescents benefit most from this intervention can help to direct
this intervention to youth most likely to gain from it. The present synthesis analyses
identified three unique trajectory classes distinguishable by initial baseline levels of
internalizing symptoms: “Low”, “Moderate” and “High Internalizing Symptoms” classes,
and there was evidence of differential intervention response depending on class membership.

These groups cover a relatively comprehensive spectrum of risk levels. Youth with low and
moderate levels of internalizing symptoms at baseline comprised the largest groups, and
both intervention and control participants in these classes showed reductions in internalizing
symptoms across time. Approximately 60% of participants were classified as “Low
Internalizing” youth, exhibiting very low levels of internalizing symptoms compared to the
other classes and to prior community samples of youth at baseline (see Quay & Peterson,
1993). The “Moderate Internalizing” symptoms youth represented 27% of the sample and
showed higher symptoms than the low internalizing group, but similar levels to previous
community samples (see Quay & Peterson, 1993). This is consistent with previous work
showing that most adolescents do not experience serious, clinically elevated depressive or
internalizing symptoms and disorders (see Kessler et al., 2005; Zahn-Waxler et al., 2000). In
both of these classes, intervention and control participants’ internalizing symptoms
decreased across time, with no significant difference in the average trajectory of symptoms
between Familias Unidas and control cases. These youth may represent a group with
minimal intervention need, as their initial symptoms are low and seem to diminish on their
own with time (see Horowitz & Garber, 2006).

The Familias Unidas intervention was most beneficial for the youth with “High
Internalizing” symptom levels, who represented 13% of the sample, and had internalizing
symptoms that fell between levels reported for previous community and clinical samples
(see Quay & Peterson, 1993). In this class, adolescents assigned to Familias Unidas
exhibited no significant change on internalizing symptoms across time, maintaining slightly
elevated levels of internalizing relative to a community sample. By contrast, the trajectory of
symptoms for control participants in this class increased substantially, resulting in an
average internalizing score at 24 months consistent with norms for clinical youth (Quay &
Peterson, 1993). This is indicative of a preventive effect of the intervention, in which youth
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exposed to the intervention appear to be protected from increases in symptoms they would
otherwise be at risk for had they not participated in the intervention.

Additional analyses of this High Internalizing Symptoms Class better characterize this group
on concurrent risk factors, and help explain the differential intervention response. These
youth showed multiple risk factors and higher risk profiles, including the highest levels of
externalizing symptoms at baseline. This is important because conduct problems often
increase risk for also developing internalizing symptoms and disorders (Wolffe & Ollendick,
2006). Thus, an intervention like Familias Unidas that can reduce the risk of internalizing
problems among youth who also show high externalizing symptoms is consequential
(Perrino et al., 2015).

Parents of adolescents in this High Internalizing symptoms class were also highest on
acculturative stress, a measure of occupational, economic, parental, cultural, marital and
immigration stressors that captures stressful experiences Hispanic families may face in the
U.S. Previous research has documented that exposure to stress, including acculturative
stressors, is related to youth internalizing symptoms (see Garber, 2006; Hovey & King,
1996). High scores on acculturative stress among the High Internalizing group suggests that
these families may be experiencing additional, contextual risk factors that are compounding
youth’s risk for internalizing symptoms. The Familias Unidas intervention directly addresses
some of these stressors, such as parenting, family and cultural stressors through their parent
support groups and other intervention facets (see Pantin et al., 2009). Future research should
examine changes in parent acculturative stress, and the potential impact of family
interventions like Familias Unidas.

Finally, within-class means for the “High Internalizing” class suggests that there were
significant improvements in parent-adolescent communication from baseline to post-
intervention for Familias Unidas participants, but not control participants. This is consistent
with the Familias Unidas intervention’s hypothesized mechanisms of action and supports
previous findings on family communication as a mediator of intervention effects on
internalizing symptoms (Perrino et al., 2014). Positive parenting and family relationships are
important in preventing internalizing and depressive symptoms (see Biglan et al., 2012;
Restifo & Bogels, 2009). Interestingly, recent analyses of youth with high levels of
externalizing symptoms exposed to the Familias Unidas intervention found that this
intervention influenced internalizing symptoms through cascading effects, starting with
improved parent-adolescent communication, which subsequently reduced youth
externalizing symptoms, ultimately reducing internalizing symptoms (Perrino et al., 2015).

While the current study provides useful information about this intervention’s differential
impact on internalizing symptoms, it has several limitations. First, because reducing
internalizing symptoms was not a primary target of the intervention, the measurement of
internalizing symptoms was limited to a parent report measure of youth symptoms, the
Revised Problem Behavior Checklist or RBPC (Quay & Peterson, 1993). Although parent
reports are not a direct measure of youth internalizing symptoms and they can differ from
youth self-reports, previous research has found that parent and youth self-reports about
internalizing symptoms using the RBPC are strongly correlated (Thomas et al., 1990).
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Second, there was variation in intervention duration, control conditions, and sample
characteristics across the four trials. We took a fixed-effects approach to handling this
variation by controlling for trial in our analyses, which adjusts for between-trial variability.
This approach has implications for the generalizability of our findings limiting inferences to
these specific samples (Curran & Hussong, 2009). Treating the control conditions, which
differed across trials, as equivalent has the potential to complicate interpretation of the
counterfactual. For example, some control conditions were more active controls than others
and may have provided benefits like simple support. Thus, the comparison to an intervention
in these trials is a test of the intervention components beyond support. In this paper our
understanding of the effects due to general exposure to the intervention condition should not
be affected by ignoring this heterogeneity in control condition components. Finally, growth
mixture modeling is an exploratory method of examining data. One limitation to this
approach is the inability to confirm that randomization across treatment conditions is
maintained within the latent classes. We were able to maintain the uncertainty of class
assignment through the use of pseudo-class draws based on class probabilities so that the
Step 2 analyses maintained the probabilistic nature of class assignment for control cases.
However, these imputation methods using pseudo-class draws in IDA are an area of active
research and advances in the coming years may improve on the approach we took in these
analyses. Another limitation of this approach when combined with IDA is the possibility of
imbalance across condition for a specific trial within a particular class. Our approach
achieved excellent balance on condition across the trials, but there is some imbalance across
condition when we examine individual trials within class, particularly when a trial has very
low representation in a class. Though we can't be sure about the implications of this for
causal inference, the problem is likely limited by the fact that we have excellent balance on a
range of baseline covariates. This is an area for future research, and additional studies are
needed confirm the findings presented here.

The strengths of this work come from the examination of a large, diverse sample of
adolescents resulting from the synthesis of individual participant data across four Familias
Unidas intervention trials. Follow-up assessments spanning 24 months permitted the use of
advanced statistical modeling to uncover distinct, unique trajectories of internalizing
symptoms. The findings provide evidence of differential intervention response based on
trajectory class and provide insights about the possible reasons for this heterogeneity. We
were able to see that adolescents with Low and Moderate baseline risk tended to experience
decreased internalizing symptoms over time regardless of intervention exposure. On the
other hand, the class with the highest risk profile on internalizing and externalizing
symptoms, poor parent-adolescent communication, and high acculturative stress, had the
best response to the Familias Unidas intervention in internalizing symptoms reductions.
Specifically, these high risk adolescents who were exposed to the Familias Unidas
intervention experienced no change in internalizing symptoms over time, while those in the
control condition showed an increase in internalizing symptoms over time. This suggests a
preventive effect of the intervention, and supports previous research that those with greater
risk show better prevention intervention response (see Horowitz & Garber, 2006; Sandler et
al., 2014; Stice, et al., 2009). Considering that Familias Unidas is efficacious in reducing
drug use and sexual risk behaviors (see Pantin et al., 2009; Prado et al., 2007; 2012), but was

Prev Sci. Author manuscript; available in PMC 2019 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Brincks et al. Page 14

not designed to reduce youth internalizing symptoms, its positive effects on internalizing
symptoms among high risk youth is an unexpected intervention bonus. It supports the value
of this family-focused intervention, especially given the problems in functioning that
internalizing symptoms can create (NRC/ I0M, 2009).

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Appendix 1- Descriptions of Interventions

Trial 1 is the study of the Universal Group of 8" Graders , which recruited 266 eighth grade
Hispanic adolescents and their primary caregivers from middle schools (Prado et al., 2007).
All Hispanic eighth grade students from three selected schools and a primary caregiver were
eligible to participate. Participants were randomized to either: 1) the Familias Unidas
Prevention Intervention condition, which involved the Familias Unidas program, a Hispanic-
specific, parent-centered intervention designed to strengthen parenting skills and family
functioning to prevent adolescent risk behaviors (e.g., substance use and unsafe sexual
behavior) plus Parent —Preadolescent Training for HIV Prevention (PATH), a parent-
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centered intervention designed to prevent adolescent substance use and unsafe sexual
behavior (n=91); 2) the Standard HIV Prevention condition, which involved PATH plus
English for Speakers of Other Languages (ESOL) (n=84), with ESOL being an attention
control; or 3) the Attention Control condition, which involved HeartPower! for Hispanics
(HEART), a health promotion intervention to prevent heart disease through healthy eating
and exercise, plus ESOL (n=91). Each condition included 49 hours of activities, so that
conditions would be equivalent on attention/dosage. The Familias Unidas + PATH
intervention involved 15 group sessions, 8 family visits and 2 parent-adolescent group
sessions. For the present analyses, participants in the latter two conditions were combined
and classified as the control group (n=175) and compared to the Familias Unidas
intervention group (n=91) because the aim of the present study was to isolate and understand
the efficacy of Familias Unidas intervention, which was only delivered in Condition 1
“Familias Unidas plus Parent- Preadolescent Training for HIV Prevention (PATH)”.
Participants were assessed at baseline, and then at 6, 12, 24, and 36 months post-baseline.

Trial 2 was the study of the Universal Group of 9" Graders, which enrolled 160 ninth grade
Hispanic youth and their parents, and aimed to prevent drug use and HIV risk behavior
among the youth. All Hispanic ninth grade students from four selected schools and a
primary caregiver were eligible to participate. Participants were randomized to receive either
a brief Familias Unidas intervention (n=72) or community practice control condition (n=88),
which involved school-based HIV-risk reduction. The Familias Unidas intervention in this
study was an abbreviated version of the intervention, involving five 2-hour parent group
sessions and one 1-hour family visit. It is noteworthy that the focus on promoting family
communication was the same in this trial as it was in the other trials, given the importance of
family communication as a hypothesized mechanism by which this intervention works.
Participants were assessed at baseline, and then at 6, 12, and 24 months post-baseline.

Trial 3 involved a higher risk sample and is the 7argeted Risk Group: Referred study, which
recruited 213 eighth grade Hispanic adolescents with behavior problems and their primary
caregivers (Pantin et al., 2009). Hispanic eighth graders from the three selected high schools
and a primary caregiver were eligible to participate if the school counselors and a caregiver
had identified the youth as having problems in at least one of the following areas: conduct
disorder, socialized aggression, or attention problems. Participants were randomly assigned
to either the Familias Unidas intervention (n=109) or a community control condition
(n=104). The Familias Unidas intervention involved nine 2-hour group sessions, and ten 1-
hour family sessions. Participants were assessed at baseline, 6, 18, and 30 months post-
baseline.

Trial 4 involved another higher risk sample, the 7argeted Risk Group. Adjudicated study,
which recruited 242 delinquent Hispanic youth between the ages of 12 and 17 from the
school system and juvenile justice system, as well as their primary caregivers (Prado et al.,
2012). Hispanic adolescents and a caregiver were eligible to participate if the youth had been
arrested or had committed at least one Level Il behavior problem as defined by the Miami-
Dade County Public School System, which involved any of the following: assault/threat
against a non-staff member, breaking and entering/burglary, fighting (serious), hazing,
possession or use of alcohol and/or controlled substances, possession of simulated weapons,
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trespassing, or vandalism. Participants were randomized into either the Familias Unidas

intervention (n=120) or a community control condition (n=122). The Familias Unidas
intervention involved eight 2-hour group sessions, and four 1-hour family sessions.

Participants were assessed at baseline, 6, and 12 months post-baseline.

Appendix 2—Mplus Analysis

STEP 1:

Run growth mixture model on control cases only in Mplus and output class

probabilities from the best-fitting model
DATA:

File is ;
VARIABLE:

NAMES are

id intervention covariatel covariate2 covariate3 yl y2 y3 y4 y5
trial2 trial3 trial4; !these are dummy coded trial indicator variables

USEVARIABLES are

intervention covariatel covariate2 covariate3 yl y2 y3 y4 y5 trial2 trial3

trial4;
USEOBSERVATIONS are intervention = 0; !control cases only
IDVARIABLE = id;
CLASSES = ¢ (3);
ANALYSIS:
TYPE = mixture random;
MODEL :
%OVERALL%
Ilatent growth model
I S| yl@0 y2@06 y3@12 y4@18 y5@24;

S on I;
[n; 1;
[s1; s:

I S on covariatel covariate2 covariate3;

C on trial2 trial3 trial4 covariatel covariate2 covariate3;

%C#1%
[1]1; !separate mean intercept for each class
[S]1; !'separate mean slope for each class
%cC#2%
[1;
[s1:
%CH#3%
[1;
[s1:
savedata:
file is FILENAME.dat;
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save=cprobabilities; !Ithis saves class probabilities for each control cases
to external dataset

STEP 2 Mplus Code:
DATA:

File is ;

Ithis dataset includes all cases (intervention and control), with class
assignment for control cases (indicated by a 1 for the class assignment
determined by pseudo-class draws using class probabilities from Step 1, and
0 for the other two) and unknown for treatment cases (indicated by a 1 for
every class variable-see below).

VARIABLE:

NAMES are

id intervention covariatel covariate2 covariate3 yl y2 y3 y4 y5

psclassl psclass2 psclass3 trial2 trial3 trial4;

USEVARIABLES are

intervention covariatel covariate2 covariate3 yl y2 y3 y4 y5

psclassl psclass2 psclass3 trial2 trial3 trial4;

IDVARIABLE = id;

CLASSES = ¢ (3);

TRAINING = psclassl psclass2 psclass3 (MEMBERSHIP);

Ithese are the class assignments based on pseudo-class draws

Ifor intervention cases these values are psclassl=1 psclass2=1 psclass3=1

Ifor control cases these values are psclass=1 for the class they are
assigned, and 0 for others

ANALYSIS:

TYPE = mixture random;

MODEL :

%OVERALL%

Ilatent growth model

I S| yl@0 y206 y3@12 y4@18 y5@24;

Son I;
[IL [ =
[s1: s:

I S on covariatel covariate2 covariate3;
S on intervention; lintervention effect on latent slope
c on trial2 trial3 trial4 covariatel covariate2 covariate3;
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Trial3

Trial4

Figure 1.

Growth Mixture Model. The dotted line indicates separate estimates of the effect of
intervention condition on slope for each of the three latent classes
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Trajectory of Internalizing Symptoms by
Latent Class
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Figure 2.

Intervention (solid lines) and control (dashed lines) trajectories for each of the three latent
classes when externalizing is in the model. Vertical dark lines indicate the interquartile range
(IQR) for baseline (IQR = 1-8) and 24-month (IQR = 0-4) observed value. Statistically

significant differences in intervention effect exist only for the High Class.

Prev Sci. Author manuscript; available in PMC 2019 February 01.



Page 22

Brincks et al.

(Adesayy
AJ1Wey 10 [eNPIAIPUI SE YINS ‘YInoA
pareaipnipe 01 sadiAles Buipinoid

(ve's) 895 %9€ (8eT) TL¥1T sa1ouabe AJunwwod o3 sjeslayal) (asn brup 6°9)
[00U0D) 89119B1d ANUNWLIOD . Joineyag wajqoud pajeatpnipy
10} payeaipnipe noio
(SUSIA Aj1wey 7 ‘suoissas J01ARY3( YInoA pjo-leak /T (zT02) 3sIy palebiel
dnouf juared g) sepiun seljiwes . MSH [BNXaS ‘asn aoueIsqns Juanald  —¢T dluedsiH zvg ‘e 18 opeud -¥ [elL
(swajqoud
Jo1ARYaq Yyim YyinoA Buiniaes
sa1ouabe Alunwwod 03 s|eliajal)
(5€'5) 659 %9€ (92°0) 2L€T |041U0D) 30110RId ANUNWIWOD .
JoiAeyaq wajqoid
(suorssas Ja1s00q 104 palisyal paliayay :dnoio
Ajlwey ¢ ‘SHSIA Ajlwrey 0T ‘SU0ISSas JOIARYSQ YSHJ [ENX3S ‘SN 8duelSans yinoA o1uedsiH (6002) sty parabiel
dnoub juated g) sepiun serjiweS . ‘swiajqoid Jo1ABYaQ YINOA aonpay apeld 8 €12 ‘[e 38 unued -€ el L
(uononpai ysi AlH paseq-|ooyas)
: ) . ) |01U0Y 8919RId Alunwiwo) . sispelf
(e8'9) s&'s %6 (98°0) LTSt . . (Pemwugns 16 -dnoio
(usin Ajiwey T ‘suoissas dnolb JOIARYD( MSIJ [enXxas ‘asn yinoA otuedsiH ‘¥102) |esianiun
ualed G) sepiun seijiwe jaug . 30ULISGNS YINOA 39Npal 79 Jusnaid apelB 6 09T ‘[e 18 epensy -Z el
"Sepiun seljiwe 0} uostredwod
10} dnoub |01U0d By} Se pauIquIod
913M SUOIMPUOD OM) Ja)e] 8y}
u1 sjuedionued ‘sasAjeue asay 104
(1013u02 UonUBNE) SASSE|I
safenbue Jay10 Jo siexeads
10} ysijbu3 pue (sseasip Leay
uanald 01 uonuaniaul uonowold
(e9€) Gze %TS (89°0) TY'ET  y1eay &) soluedsiH 1o} JamodliesH .
(1013u09 uonuaNe) sasse|d
safenbue Jay10 Jo sioxeads
1o} ys1j6u3 pue snjd weiboid
H.LVd :uoliusnaid AIH piepueis .
(sdnoub juadsajope-jualed siapesh
‘SHSIA AjIWwey § ‘suolssas dnolb w8 -dnoig
juased GT) uonuaAIaUl uonusAsd JOIARYS( YSU [enxas yinoA otuedsiH (2002) e |esianiun
AIH HLvd snd sepiun seijiwe . 79 9sh 8oUBISgNS YINoA aonpay apes ;8 992 19 M1uzoodezs -T [eUL
(as)
swoldwAs
Buizijeussiul  sfewsd 9%  (@s) 9bv ues SuoIpuo0D awo2INQ 1864B 1 UO[UBAISIU] syuedionJaed ERIIEIETEN] et
uea|N
auljeseqg

Author Manuscript

Author Manuscript

T alqeL

Author Manuscript

suonduiosaq [erL

Author Manuscript

available in PMC 2019 February 01.

)

Prev Sci. Author manuscript



	Abstract
	Methods
	Population and Intervention
	Measures
	Socio-demographic characteristics

	Analysis Plan

	Results
	Discussion
	References
	Appendix 1– Descriptions of Interventions
	Appendix 2–Mplus Analysis
	Figure 1
	Figure 2
	Table 1

