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Abstract

Depression symptoms are associated with impairments in functioning and have substantial health
and economic consequences. Universal substance misuse prevention programs have shown effects
on non-targeted mental health-related symptoms, but long-term effects are understudied. This
cluster randomized controlled trial examined effects of both the LifeSkills Training (LST) and
Strengthening Families Program: For Parents and Youth 10-14 (SFP 10-14) interventions,
delivered during seventh grade, on age 22 young adult depression symptoms. The study was
conducted in US rural Midwestern communities with a randomly-selected sample from a larger
study (N= 670). Experimental conditions were LST+SFP 10-14, LST-only, and a control
condition. Effects on age 22 depression symptoms were hypothesized as mediated through effects
on age 21 relationship problems and illicit use of substances. Structural equation modeling with
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manifest and latent variables was conducted to test hypotheses; the intervention conditions were
combined and compared with the control condition because analyses indicated a comparable
pattern of effects between intervention conditions. Significant indirect intervention effects were
found on age 22 depression symptoms via effects on the mediating variables (indirect effect: /=
-0.06, 95 % CI [-0.10, —0.01], p=0.011). Effect sizes for the young adult variables were between
d=0.17 and 0.29, which can be considered small, but nontrivial, especially in the context of public
health benefits. Results support scaled-up implementation of school-based and family-focused
universal substance misuse preventive interventions.
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Preventive intervention; Depression symptoms; Young adult; Mediation

Young adulthood is a critical time to examine depression symptoms because there is
increased incidence of major depression during this stage of development, likely influenced
by the tasks, transitions and social role changes that occur (Schulenberg and Zarrett 2006).
Depression symptoms are associated with impairment in functioning (Rudolph et al. 2006)
and with both direct and indirect economic costs. These costs include related medical
expenditures, reduced productivity, unemployment, and absenteeism, estimated at more than
$75 billion annually (Wade and Héring 2010). Risk factors for depression symptoms include
parent—child relationship problems (Hicks et al. 2009), family dysfunction (C6té et al.
2009), and substance misuse (Brook et al. 2002). Because these risk factors are targeted by
universal substance misuse preventive interventions, cross-over effects on non-targeted
mental health problems have been examined. For example, family-focused universal
substance misuse preventive interventions have been shown to significantly affect
adolescent and young adult internalizing symptoms (Mason et al. 2007; Trudeau et al. 2007,
2012). However, important research gaps remain regarding developmentally-appropriate
mediators of intervention effects. Research indicates that relationship problems and
substance misuse predict young adult depression symptoms (Mason et al. 2008; Rao et al.
2000). In addition, these predictors may be influenced by preventive interventions (Atkins et
al. 2009; Spoth et al. 2008a), suggesting an important direction for research focusing on the
mechanisms of intervention effects.

To address this need, we tested a developmental model that examined the effects of
adolescent universal substance misuse preventive interventions on depression symptoms at
age 22, mediated through young adult relationship problems and illicit use of substances
measured 1 year earlier. We also evaluated developmental sequences, such as reciprocal
effects between depression symptoms and the putative mediators during young adulthood
(Needham 2008).

Depression Symptoms, Substance Misuse, and Preventive Interventions

Studies have documented the association between depression symptoms and substance
misuse (see a review by O’Neil et al. 2011). Mueser and colleagues (2006) articulated four
explanatory theoretical models that could apply to the relationship between psychological
symptoms and substance misuse: (a) a common factor model (i.e., the association results
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from shared etiology); (b) a self-medication model (i.e., substances are used to ameliorate
existing psychological symptoms); (c) a symptom exacerbation model (i.e., substance
misuse can induce subsequent psychological symptoms); and (d) a bidirectional model (i.e.,
psychological symptoms and substance misuse mutually or sequentially influence one
another). Mixed results from causal modeling suggest that explanatory mechanisms may
vary by developmental stage, subpopulation, and specific symptom categories (O’Neil et al.
2011). O’Neil et al. have suggested that research examining prevention efforts targeting
either substance misuse or internalizing symptoms also examine effects on the non-targeted
outcome. Based on findings linking illicit substance use to depression (Substance Abuse and
Mental Health Services Administration 2010a), and earlier research demonstrating
intervention effects on illicit substances (Spoth et al. 2005, 2014), the current study tested
young adult past year illicit use of substances—marijuana, other illicit substances,
prescription drug misuse—as a mediator of intervention effects on depression symptoms and
also examined the bidirectional, or reciprocal influences, model.

Some meta-analytical reviews evaluating preventive intervention studies targeting
depression found stronger effects for interventions conducted with selective or indicated
populations than for universal interventions (Horowitz and Garber 2006; Stice et al. 2009).
However, a recent Cochrane collaboration review of depression prevention programs (Merry
et al. 2011) found that universal preventive interventions are as effective as selective or
indicated interventions. In support of Merry et al.’s conclusions, a meta-analysis of
programs targeting adolescent substance misuse indicated that universal preventive
interventions produced larger effect sizes on tobacco and marijuana use than selective or
indicated interventions when analyzed for population-level effects, indicating the public
health value of the universal programs (Shamblen and Derzon 2009). In the current study,
we expected to find effect sizes comparable to those reported in meta-analyses (i.e., effect
sizes at follow-up averaged 0.11; Horowitz and Garber 2006; Stice et al. 2009).

Young Adult Transitions, Tasks, and Relationship Formations

Age 22 typically marks the beginning of major transitions for individuals and their contexts
(Schulenberg and Maggs 2002). Many young adults have completed their post-secondary
education and are entering the work force full-time (Schulenberg and Zarrett 2006).
Typically, those who begin work post-high school, rather than attending post-secondary
education, will have established more stable employment by that time (Hamilton and
Hamilton 2006). Other major developmental tasks in young adulthood include formation of
adult friendships and romantic partner relationships, along with managing changes in
family-of-origin relationships (Collins and van Dulmen 2006). These tasks can be
influenced by both antecedent and concurrent factors (Atkins et al. 2009), such as substance
misuse, history of depression, and family conflict (Mason et al. 2008). Importantly, research
has shown that poor young adult interpersonal functioning, especially within a marital
relationship, can contribute to depression symptoms (Davila 2011; Whisman 2001); and,
conversely, depression expressed in behavioral interactions can lead to problems in
interpersonal relationships (Joiner and Timmons 2009).
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Preventive interventions have demonstrated influence on a range of relationship skills,
encompassing interactions involving family, friends, and romantic partners. Greenberg
(2006) suggested that preventive interventions can enhance interpersonal skills by
improving executive functions (e.g., inhibitory control, planning, problem solving skills, and
emotional regulation). Universal substance misuse preventive interventions also directly
address interpersonal relationship skills training (e.g., communication, conflict management,
assertiveness; Greco and Morris 2005; Lawrence et al. 2008). Thus, this study posited
relationship problems as a mediator of intervention effects on depression symptoms, and
also examined the reciprocal relationship between depression and relationship problems.

The Current Study: Preventive Interventions, Moderation, and Hypotheses

To address important gaps in the literature we examined mediators relevant to the young
adult developmental stage and extended the follow-up evaluation 10 years past baseline,
much farther from intervention implementation than followup studies included in existing
meta-analyses (Horowitz and Garber 2006; Merry et al. 2011; Stice et al. 2009). The current
study is both a replication and extension of a separate project evaluating effects of the lowa
Strengthening Families Program (Kumpfer et al. 1996) on internalizing symptoms into
young adulthood, mediated by adolescent internalizing symptom growth factors (Trudeau et
al. 2012). We followed recommendations to examine intervention effects within a
developmental framework—longitudinally, examining potential mediators appropriate to a
specific stage of development (O’Connell et al. 2009; Sandler et al. 2011).

In combination, the family-focused and school-based universal substance misuse preventive
interventions tested in this study focus on parent/adolescent relationships and adolescent
socio-emotional skills that are expected to influence both substance misuse and depression
symptoms (Biglan et al. 2012; O’Neil et al. 2011). The interventions have demonstrated
positive effects on parenting behaviors (Spoth et al. 1998), adolescent skills (Lillehoj et al.
2004; Trudeau et al. 2003), and both substance misuse (Spoth et al. 20083, b, 2009, 2014)
and internalizing symptoms (Trudeau et al. 2007, 2012) in adolescence and young
adulthood. The most recent substance misuse outcome study from this project (Spoth et al.
2014), documents effects of the school-based and family-focused interventions on
trajectories of adolescent substance initiation (drunkenness, marijuana, inhalants, and
tobacco) that predict to effects on substance misuse frequency in young adulthood, ages 19—
22 (i.e., drunkenness, alcohol-related problems, cigarettes, and illicit substances). Combined,
the intervention effects across time on substance misuse trajectories, related variables (e.g.,
conduct problems), and the parent/adolescent skills taught in the programs, support the
evaluation of long-term effects on depression symptoms, along with the putative mediators.

Although not the primary focus, gender is important to consider. The gender difference in
depression symptoms is well-established, with females demonstrating higher levels of
depression symptoms beginning around age 12 (Angold et al. 2002). However, research
findings on gender differences across predictive factors have not been consistent. Regarding
relationship problems and depression, some studies have found that interpersonal stress is a
stronger risk factor for depression in women than in men (Nolen-Hoeksema and Hilt 2009;
Rudolph 2002), whereas others have found that family relationships have effects on
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depression for both genders (Eshbaugh 2008; Meadows et al. 2006). Regarding substance
misuse and depression, some studies have found that depressed males are more likely to
report alcohol and drug use (Marcus et al. 2005) and other studies have demonstrated that
both males and females who engage in substance misuse are more likely to exhibit
depression (Hallfors et al. 2004). Mixed results also have been found in response to
preventive interventions (Mason et al. 2009; Trudeau et al. 2007). These mixed results
render it difficult to formulate a predictive hypothesis; therefore, examination of gender
differences in this study is exploratory.

Additional risk factors for depression symptoms include earlier substance misuse, family
history of depression, and previous depression symptoms (Brook et al. 2002; Downey and
Coyne 1990; O’Neil et al. 2011). Baseline measures of these factors were included as
control variables.

Based on the literature reviewed above, we hypothesized that (a) participants assigned to the
school-based and family-focused intervention conditions would exhibit reduced age 21
relationship problems and illicit use of substances, relative to those in the control condition,
(b) age 21 relationship problems and illicit use of substances would be positively associated
with age 22 depression symptoms, and (c) there would be an indirect intervention effect on
depression symptoms via the hypothesized young adult mediators. We estimated
intervention effects on age 20 depression symptoms, both to test for earlier intervention
effects and as a means of exploring reciprocal effects between depression symptoms and the
young adult mediator variables. Gender differences also were examined.

Sample, Study Design, and Procedures

Initially, participants were seventh grade students and their parents from 36 rural Northeast
lowa school districts. (The earlier study had been conducted in southern lowa; Trudeau et al.
2007, 2012.) School inclusion criteria were: district rates of free or reduced-cost school
lunch program participation =20 %, district enroliment <1200, and middle school grades (6—
8) located in one building. Guided by a randomized block design, schools were assigned to
one of three experimental conditions; those offered the school-based LifeSkills Training
(LST) intervention plus the family-focused Strengthening Families Program: For Parents
and Youth 10-14 (SFP 10-14) intervention, those offered the LST intervention only, and a
minimal contact control condition. Following random assignment, school district staff and
families were informed of their experimental condition.

Approximately 20 randomly selected families per school were recruited for in-home
assessments (analyzed N=670; 21 individuals were eliminated from the analyzed sample
because they changed experimental conditions while in school). A shorter assessment was
conducted in schools with additional participants, but did not include several of the
measures used in this study. Baseline assessments were conducted during the first semester
of seventh grade in 1997, and the age 22 follow-up was conducted in 2008 (N=578; 86.3 %
of baseline). At baseline, participants averaged 12.3 years of age, 54 % were male, 99 %
were White, and 83 % lived with both biological parents. Median household income was
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$42,837. At age 22, approximately 13 % reported living with a spouse or romantic partner
and approximately 5 % reported living with their child or children. Approximately 64 %
reported attending school during the past year. The types of school the participants reported
attending most during the past year were: 1 % working for a high school equivalency
(GED); 31 % trade school, business school, or community college, and 32 % 4 year college
or university. Approximately 35 % reported working full time and approximately 60 %
reported working part-time. In addition, approximately 2 % were in the military.

No significant differences were found between the analyzed sample and an earlier survey of
eligible families (N=1260) on baseline demographic variables (e.g., income, race, marital
status, parents’ education and employment) and child behavior problems. Additionally, no
significant differences were found between conditions on demographics. Attrition analyses
indicated no significant condition by dropout status differences on demographic measures
and no differences on baseline covariates.

The university Institutional Review Board approved the study and APA ethical standards
were followed; family members signed consent forms and were compensated for their time.
Adolescent participants and their parents completed written questionnaires independently
during in-home interviews. Following the 12th grade, young adult data collection was
conducted via computer-assisted telephone interviews, supplemented by mailed
questionnaires. The primary interventions were conducted in the seventh grade, following
baseline data collection; booster programs also were offered.

Interventions

LifeSkills Training (LST)—LST is based on social learning theory (Bandura 1977) and
problem behavior theory (Jessor and Jessor 1977). The goal is to promote skill development
(e.g., substance use refusal skills, self-management, general social skills; Botvin 2000). The
15-session program was taught by trained teachers during 40 to 45 min classroom periods
who used interactive techniques (e.g., coaching, role modeling, feedback, reinforcement),
plus homework assignments and out-of-class behavioral rehearsal. All seventh grade
students were offered the LST intervention; a passive consent procedure allowed parents to
decline participation for their child, and children were allowed to refuse consent on their
own. Although attendance at LST sessions was not monitored, participation in the in-school
assessments was high (3.6 % were not consented).

Skill development is accomplished through five curriculum components: 1) the cognitive
component presents information about the consequences of substance use, substance use
norms, and social acceptability; 2) the self-improvement component entails the formation of
self-image and the process of self-image improvement; 3) the decision-making component
addresses a strategy for decision-making, social pressures influencing decision-making, and
recognizing persuasive strategies; 4) the coping with anxiety component is designed to
recognize anxiety-inducing situations and practice strategies to cope with anxiety; and 5) the
social skills training component includes material on communication, assertiveness, boy-girl
relationships, and resisting peer pressure. Trained observers evaluated each teacher on two
or three occasions; the average rate of adherence to instructional content was 85 %.
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Students participated in five booster sessions in eighth grade to promote skill development
——primarily social resistance skills, self-management skills, and generic social skills; the
average rate of adherence was 82 %. Four booster sessions focusing on social interaction
skills (e.g., assertiveness, conflict resolution, and coping with anxiety and anger) were
conducted during 11th grade for a randomly-selected half of the schools; average adherence
rate was 77%. More detail regarding implementation fidelity can be found in Spoth et al.
(2002a).

Strengthening Families Program: For Parents and Youth 10-14 (SFP 10-14)

SFP 10-14 is a seven-session, interactive program based upon empirically-supported family
risk and protective factors (Molgaard et al. 2000). Goals include enhancement of parental
skills in nurturing, limit-setting, and communication, as well as youth prosocial behaviors.
All families selected for the in-home assessments were recruited to participate in SFP 10-14
and other families were allowed to participate as well (eight non-assessed families
participated). Of the original in-home assessed 223 LST+SFP 10-14 condition families, 127
(57 %) families attended at least one session, 115 (89 %) of those families attended four or
more sessions, and 82 (64 %) attended six or all seven sessions. Recruitment rates for
similar studies have averaged between 3 and 35 % participation (Spoth et al. 2007).

SFP 10-14 sessions included a separate, concurrent 1-h parent and youth skills-building
curriculum, followed by a 1-h conjoint family curriculum during which parents and youth
practiced skills learned in their separate sessions. Sessions were interactive and used
videotapes that model positive behavior to build skills. The youth sessions focused on
strengthening future goals, dealing with stress and strong emotions, enhancing
responsibility, and responding appropriately to peer pressure. Parent sessions included
discussion of social influences and developmental characteristics of youth, providing
nurturing support, setting appropriate limits, and following through with consequences. Each
session required three trained facilitators, one for the parent session and two for the youth
session. Trained observers evaluated adherence, which averaged 98 % in the family
sessions, 92 % in the parent sessions, and 94 % in the youth sessions.

Four SFP 10-14 booster sessions were offered the following year. Ninety of the families
attending at least one of the earlier sessions also attended at least one booster session (70 %),
and 80 (62 %) attended all four booster sessions. Observer-based adherence assessments
averaged 97 % for the family sessions, 94 % for the parent sessions, and 96 % for the youth
sessions. More detail regarding implementation fidelity can be found in Spoth et al. (2002a).

SFP 10-14 booster sessions also were offered to six of the 12 LST+SFP 10-14 condition
schools in the 11th grade (in addition to the LST 11th grade booster sessions). Boosters
included: (a) a parenting videotape plus a self-assessment questionnaire—78 (68 %)
questionnaires were returned; (b) a family-school resource fair and resource directory—
attended (by at least one family member) by 110 individuals (40 % of all eligible families);
and (c) a goal-setting seminar presented to 180 students (65 % of those eligible). It is
important to note that earlier analyses of differences between schools that received 11th
grade boosters and those that did not have not revealed any differences in later rates of
substance misuse.
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Minimal Contact Control Condition—Control group families were mailed a handout
describing aspects of adolescent development.

Young Adult Depression Symptoms—The Diagnostic Interview Schedule (Helzer and
Robins 1988), administered by trained computer assisted telephone interviewers (CATI),
assessed depression symptoms. Presence of each symptom was scored 0 = (no) or 1 = (yes)
and summed for each of four categories that formed indicators for the latent Depression
Symptoms variable measured at ages 20 and 22. General Symptoms included seven items,
such as “In the last 2 years, have you ever had 2 weeks or longer when nearly every day you
felt sad, empty, or depressed for most of the day?” (a=0.85). Eating and Sleeping Problems
had seven items, with the stem “When you were feeling sad, empty or depressed or had lost
interest in most things you usually enjoyed...” Items included “Did you have less appetite
than usual almost every day?” (@=0.80). The Cognitive Problems category had eight items
with the same stem as the eating/sleeping problems items, such as “Did your thoughts come
much slower than usual or seem mixed up?” (@=0.90). The Self-harm category included four
items with the same stem, such as “Did you think a lot about death?” (a=0.70).

Age 21 Relationship Problems—Four relationship-specific items were taken from a
mail-in questionnaire that presented a list of past year life events and were scored 0 = (no) or
1 = (yes) for whether or not the event occurred. The item stem was “During the past 12
months did you...” Items were (1) “Get a divorce or separate from a spouse or romantic
partner you lived with because of relationship difficulties?” (2) “Have a steady, romantic
relationship breakup?” (3) “Have any serious, ongoing tensions, conflicts, or arguments with
a close friend or romantic partner?” and (4) “Have any serious, ongoing tensions, conflicts,
or arguments with a family or household member?” Items were summed; 67% reported no
relationship problems. Cronbach’s alpha was 0.58. A high degree of internal consistency
was not necessarily expected, as this type of scale is composed of causal indicators that may
or may not be related to one another (Streiner 2003). Also, this measure could be viewed as
a relationship checklist, assessing multiple relationship dimensions such as friendship,
romantic and familial; these may or may not be associated but are important to assess
(Herbert and Cohen 1996).

Age 21 lllicit Use of Substances—This latent variable was comprised of three
indicators assessed during the CATI interview. Marijuana Use was assessed with the
question, “In the past year, how many times have you used marijuana?” To improve the
distributional quality, the open-ended question was rescaled so that 1=(0), 2=(1-2), 3=(3-6),
4=(7-12), and 5=(13+). Other lllicit Drug Use was assessed with a series of open-ended
questions with the stem “In the past year, how many times have you used...” and addressed
the use of cocaine, ecstasy, methamphetamine, and hallucinogens. Responses to each
question were coded 0 = (0) or 1 = (once or more) and summed. Prescription Drug Misuse
was assessed with a series of questions using the same stem and included the use of Vicodin,
amphetamines, barbiturates, and tranquilizers, “...not under a doctor’s order.” Responses to
each question were coded 0 = (0) or 1 = (once or more) and summed. For the three Illicit
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Use of Substances indicator items, combined Cronbach’s alpha, based on standardized
composite scores, was 0.69. Approximately 80 % reported no illicit use of substances.

Intervention and Control Variables—Intervention Condition was coded 0 = (control)
or 1 = (LST+SFP 10-14 plus LST-only) and Gender was coded 0 = (female) or 1 = (male).
Control variables at baseline included Adolescent Depression Symptoms, assessed with six
items from the Child Behavior Checklist-Youth Self-Report (Achenbach and Rescorla
2001), e.g., “l cry a lot,” “I deliberately try to hurt or kill myself,” (a=0.69). Parent
Depression Symptoms were assessed with 13 items from the Symptom Check List-Revised
(SCL-90-R; Derogatis 1983), such as “Feeling low in energy or slowed down,” “Feeling
hopeless about the future.” Mother and father reports were averaged if both parents’ reports
were available; otherwise, one parent’s report was used (combined mother and father
a=0.90). Adolescent Substance Initiation was assessed with items that were scored 0 = (no
initiation) or 1 = (initiation) for the following: alcohol (more than just a few sips),
drunkenness, tobacco (cigarettes, chew, cigars), marijuana, and inhalants. Items were
summed to form a scale ranging from 0 to 5. Approximately 74 % had not initiated any
substances at baseline. We did not control for earlier levels of relationship problems,
because the only proxy available in our data — baseline parent—child affective quality — was
not significantly related to age 21 relationship problems (r=—0.02, p=0.708).

Data Analysis

Results

Table 1 presents the means, standard deviations, and correlations of the ages 20-22 study
variables by intervention condition. All participants were included in the analyses, whether
or not they attended the intervention programs (i.e., intent-to-treat analyses). Hypotheses
were investigated utilizing structural equation modeling (SEM) conducted with Mplus 7.11
(Muthén and Muthén 1998-2010), using MLR (i.e., maximum likelihood robust) estimation
with robust standard errors and a mean-adjusted chi-square test statistic to adjust for non-
normality. Analyses controlled for multilevel effects, that is, nesting within school districts,
by using the TYPE = COMPLEX command, specifying the school district as the unit of
clustering and adjusting the standard errors accordingly (Raudenbush and Bryk 2002). Full-
information maximum likelihood estimation addressed missing data (Allison 2003; Schafer
and Graham 2002). Latent variables were utilized for constructs where possible, thereby
limiting measurement error and increasing statistical power (McClelland and Judd 1993).
Model fit was assessed using chi-square and the CFI and RMSEA fit indices (CFI >0.95 and
RMSEA <0.06 are considered good fit; Hu and Bentler 1999).

Gender moderation was evaluated using a two-group model. Structural parameters were
constrained to equality across the groups and then allowed to vary. Model fit for the
comparison utilized the Yuan-Bentler T2* test statistic, an empirically-supported test
developed to adjust for clustered sampling and conditions of multivariate non-normality
(Fouladi 2000; Muthén and Muthén 1998-2010).

For purposes of this study, the two preventive intervention conditions were combined and
compared with the control condition for three reasons: (a) a non-significant difference
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between the two intervention conditions was found on age 22 depression symptoms
(t(383)=1.16, p=0.246), (b) a stacked model revealed a non-significant difference in the
structural parameters between the two intervention conditions (Ay2, (19)=24.20, p=0.188),
and (c) models conducted with each intervention separately versus the control condition
produced the same pattern of results and significance levels as the combined condition
model. For example, the indirect intervention effect on age 22 depression symptoms was /=
-0.07, p=0.014 for LST+SFP 10-14 vs. control and =-0.07, p=0.003 for LST only vs.
control.

Testing the Hypothesized Mediating Model

Direct Effects—First, before testing our mediating hypotheses, we empirically established
the direct effect of the interventions on age 22 depression symptoms by testing an
unmediated direct effect SEM, including control variables. Results revealed a significant
intervention effect on age 22 depression symptoms; f=-0.08, 95 % CI [-0.16, —0.00],
p=0.042.

Hypothesized Indirect Effects—Next, a SEM was used to test the hypothesized
mediating relationships. Figure 1 illustrates the tested model; arrows represent the regression
paths and bold represents statistical significance. The regression pathways depict: the
influence of the intervention conditions (versus the control condition) on age 20 depression
symptoms, age 21 relationship problems, and age 21 illicit use of substances; in turn,
pathways depict the influences of age 21 relationship problems and age 21 illicit use of
substances on age 22 depression symptoms, representing the mediational pathways. The
path from age 20 depression symptoms to age 22 depression symptoms represents the
stability coefficient.

Model fit was good ()2, (95)=153.36, p<0.001), CFI=0.97, RMSEA=0.03, 90 % CI [0.02,
0.04]). Although the chi-square was significant, the CFl and RMSEA were indicative of a
good fit. Findings included a non-significant negative path from intervention condition to
age 20 depression symptoms (/=-0.06, n.s.) and significant negative paths from intervention
condition to age 21 relationship problems (#=—0.10, p<0.01) and age 21 illicit use of
substances (#=-0.11, p<0.05). In turn, significant paths were found from relationship
problems ($=0.20, p<0.001) and illicit use of substances (/=0.14, p<0.05) to age 22
depression symptoms, along with a significant stability coefficient from age 20 to age 22
depression symptoms (/=0.32, p<0.001). The indirect effect from intervention condition
through the mediators to depression symptoms was significant; /=—0.06, p=0.011.
Covariates were taken into account by regressing the age 20 and 21 variables on all
covariates; however, age 22 depression symptoms was not regressed on the covariates
because there was very little additional variance accounted for by including the covariates
(A2, 4)=2.39, p=0.664) and the difference in the beta weights for the variables of interest
was negligible.

Last, to further substantiate the findings for the hypothesized mediation of the intervention
effects on age 22 depression symptoms, a direct path was added to the indirect effects model
from intervention condition to age 22 depression symptoms. The direct path, although not
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zero, was non-significant (p=0.430), model fit did not improve (Ay?2, (1)=0.60, p=0.438), and
the indirect effect remained significant, suggesting the intervention effect on depression
symptoms was primarily mediated (see Fritz and MacKinnon 2007; the percentage of
mediation was approximately 71 %.) Thus, our three hypotheses were confirmed: (a)
participants assigned to the school-based and family-focused intervention conditions
exhibited reduced age 21 relationship problems and illicit use of substances, relative to those
in the control condition; (b) age 21 relationship problems and illicit use of substances were
positively associated with age 22 depression symptoms; and (c) there was an indirect
intervention effect on depression symptoms via the hypothesized young adult mediators.

Examining Reciprocal Effects, Moderation, and Practical Significance

A reciprocal effect was found between depression symptoms and relationship problems; age
20 depression symptoms were positively related to age 21 relationship problems (5=0.14,
p<0.05), and, in turn, age 21 relationship problems were positively related to age 22
depression symptoms. The relationship between illicit use of substances and depression,
however, was unidirectional; age 21 illicit use of substances was positively related to age 22
depression symptoms, but age 20 depression symptoms did not significantly influence age
21 illicit use of substances (/4=0.01, n.s.)

To evaluate gender differences, a two-group model was tested. There was a non-significant
overall gender difference (Ay2, (8)=4.36, p=0.823), and no single pathway was significantly
different across gender groups. Results indicated that the interventions influenced the
mediators similarly for males and females, and that relationship problems and illicit use of
substances influenced depression symptoms similarly across genders as well.

In order to more clearly assess the practical significance for population-level impact of the
interventions, effect sizes were calculated from the path model, stacked by intervention
condition, utilizing estimates of manifest and latent variable means and variances. For
relationship problems, the effect size was d=0.25. For the illicit use of substances latent
variable, the effect size was d=0.29. The age 22 depression symptom latent variable effect
size was d=0.17. All effect sizes were in the small range (around d=0.20).

Discussion

This study addresses a gap in the literature on the prevention of depression symptoms, which
are associated with impairments in functioning and substantial health and economic
consequences. The literature has supported the efficacy of universal preventive interventions
for depression, but a limited number of studies have followed participants long-term, up to
10 years past baseline, as we have in this study. We have also contributed to the literature by
evaluating developmentally-appropriate intervention mediators.

We evaluated the effects of school-based and family-focused universal substance misuse
preventive interventions, implemented during adolescence, on age 22 depression symptoms.
Support was found for the mediational hypothesis; assignment to the intervention conditions
was associated with significantly lower age 21 relationship problems and illicit use of
substances, which, in turn, demonstrated significant effects on age 22 depression symptoms,
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yielding a negative indirect intervention effect on that outcome. Although indications of
population-level effects (i.e., effect sizes) were relatively small (e.g., d=0.17 for depression
symptoms, d=0.29 for illicit use of substances), they were similar to the average effect sizes
reported in meta-analyses of preventive interventions specifically targeting depression that
had follow-up reports of shorter duration (i.e., up to 3 years: Horowitz and Garber 2006,
d=0.11; Stice et al. 2009, r=0.11). The average effect size for universal substance misuse
prevention programs is estimated at d=0.20 (Shamblen and Derzon 2009). In this context,
McCartney and Rosenthal (2003) suggest that the importance of an effect size is determined
by logic, not just convention-related labels of a small, medium, or large effect. Small effects
sizes suggest potential for public health impact when interventions are scaled-up, as has
been indicated by earlier studies on aspirin use (Steering Committee of the Physicians’
Health Study Research Group 1989).

The fact that the interventions were designed to reduce substance misuse, rather than
directly targeting depression symptoms, warrants further discussion. O’Neil and colleagues
(2011), in a review article examining the empirical literature on the relationship between
substance misuse and internalizing disorders, suggested that interventions targeting either
one of these two problems be assessed for secondary effects on the other. The relationship
between substance misuse and depression likely is complex and may be explained by
multiple factors, including shared etiology, self-medication, substance misuse leading to
depression symptoms, or bi-directionality (Mueser et al. 2006); there is, however, a body of
work that supports the conclusion that shared etiology explains a large part of the co-
occurrence of psychological and behavioral disorders (Biglan et al. 2012). These causal
factors may help explain the cross-over effects of the interventions on depression symptoms.
The SFP 10-14 and LST interventions address risk and protective factors that have been
shown in past research to influence parenting and parent—child relationships (Spoth et al.
1998; Redmond et al. 2009), adolescent skills (Lillehoj et al. 2004; Redmond et al. 2009;
Spoth et al. 20023, b; Trudeau et al. 2003), and substance misuse (Spoth et al. 2005, 20083;
Spoth et al. 2009, 2014). Together, these factors likely led to a developmental cascade,
whereby positive changes in one domain influenced positive changes in another (Masten and
Cicchetti 2010). Interestingly, the intervention effect on age 20 depression symptoms did not
reach significance, suggesting that effects may develop over time. Risks and vulnerabilities,
as well as strengths and protective factors, can change across developmental stages
(O’Connell et al. 2009). At age 22, many individuals had finished post-secondary education
(including traditional 4-year college, junior college, trade school, military, or on-the-job
training) and had begun establishing a career path and initiating more stable intimate
relationships. Those who began work directly out of high school may also have stabilized
their work activities 4 years past high school (Hamilton and Hamilton 2006) and perhaps
entered into more stable relationships as well. Our results suggest an advantage for
intervention condition participants during that transition.

Findings substantiate earlier research evidence of a strong association between relationship
problems and depression symptoms (e.g., Aquilino 2006; Davila 2011) and support findings
that relationship problems and depression symptoms reciprocally influence one another
(Joiner and Timmons 2009; Needham 2008). Interpersonal distress can cause, intensify, or
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prolong depression symptoms, and depression symptoms create vulnerability to greater
interpersonal distress through negative expectations regarding the behavior of others,
erosion of support, and greater difficulty in normal role performance (Beach and O’Mahen
2000).

Intervention effects on illicit use of substances were expected, based on earlier evaluations
that demonstrated effects on adolescent and young adult substance misuse (Spoth et al.
2005; 2008a; Spoth et al. 2009, 2014). Likewise, the influence of illicit use of substances on
depression symptoms is consistent with earlier studies (O’Neil et al. 2011). Our analysis
indicated that age 20 depression symptoms did not significantly influence age 21 illicit use
of substances, but that age 21 illicit use of substances influenced age 22 depression
symptoms, a developmental pattern consistent with some earlier research on the influence of
these variables on one another across stages of development (Brook et al. 2002). The
relationship between substance use and internalizing symptoms is complex, however, and
likely varies across developmental stages, symptom categories, and subpopulations. Our
developmental model’s specific measures of substance misuse and depression symptoms,
along with intervention effects, control variables and time frame, adds to the literature
regarding the relationship between these variables, but caution should be used in
interpretation beyond the specifics of the study.

Gender moderation of the structural paths was evaluated and we found that pathways were
not significantly different for males and females. Previous research has been mixed; some
previous research has suggested females would demonstrate a stronger association between
relationship problems and depression symptoms and males would be more likely to
demonstrate a stronger association between illicit use of substances and depression
symptoms (Marcus et al. 2005; Nolen-Hoeksema and Hilt 2009; Rudolph 2002). However,
we found that, although females demonstrated a significantly higher level of overall
depression symptoms, relationship problems and illicit use of substances had similar effects
on depression symptoms for both males and females, consistent with other prior research
(Eshbaugh 2008; Hallfors et al. 2004; Meadows et al. 2006). Differences in research results
often can be attributed to differences in the populations studied (e.g., cohort or age-related
differences, differences in sample location, differences in ethnicity or culture), differences in
measurement, or other differences in methodology. While our study contributes to the body
of research on this topic, it is important to note that studies with different populations and
methodologies may differ in their results. A key finding from our study, however, is that
intervention effects on both relationship problems and illicit use of substances were similar
for males and females, supporting the implementation of these specific interventions to both
genders in early adolescence.

The limitations of the study should be considered. First, study participants were White, rural
Midwesterners from relatively small communities. Some studies have reported a lower level
of illicit use of substances among rural populations (Substance Abuse and Mental Health
Services Administration 2010b), while other studies indicate a more comparable use rate
(Peen et al. 2010), or a higher use rate for certain illicit substances (e.g., methamphetamine;
Lambert et al. 2008). Prevalence rates of depression have been found to be higher in rural
populations in some studies (Probst et al. 2005), but higher in urban areas in other studies
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(Peen et al. 2010). Researchers have suggested that variations in poverty and other socio-
economic factors are more influential than urban or rural place of residence (Judd et al.
2002). Replications with different demographic populations are recommended. Another
limitation is the reliance on self-reports (although a variety of self-report methods were
used). It is possible that alternative data collection methods and/or reporters of the constructs
would yield somewhat different results. Note that the current study tested developmentally
appropriate young adult mediators of intervention effects, rather than tests of intervention
effects on adolescent mediators. Earlier research has found weak support for hypothesized
intervention mechanisms across developmental stages (Stice et al. 2010). Further research is
needed to test additional elements in the sequence of intervention-induced effects extending
from adolescence into young adulthood and to examine other potential moderators, such as
college attendance, along with further studies on the effects of the 11th grade booster
sessions on young adult variables.

In summary, this study supports the long-term effects of the LST and LST+SFP 10-14
interventions on young adult depression symptoms, mediated through earlier effects on
relationship problems and illicit use of substances, supplementing research that has
supported long-term intervention effects on substance misuse (Spoth et al. 2014). Although
differences between the LST-only and LST+SFP 10-14 conditions were non-significant for
the current studied outcomes, previous work has demonstrated added value for the combined
interventions on several substance misuse variables at some time points; for example,
alcohol, tobacco and marijuana initiation at 1 year follow-up (Spoth et al. 2002b), and at 2
year followup (Spoth et al. 2005), and prescription drug misuse in the 11th and 12th grades
(Spoth et al. 2008b). In addition, an earlier study with a similar version of SFP 10-14 found
stand-alone benefits on substance misuse, conduct problems, and internalizing without
implementing an additional school-based intervention; however, the current study design
doesn’t allow for disentangling effects of SFP 10-14 only (Spoth et al. 2009; Trudeau et al.
2007, 2012). This study further supports the potential public health impact of larger-scale
implementation of the universal school-based and family-focused interventions evaluated in
this report. A key conclusion in Shamblen and Derzon’s (2009) meta-analytical report is that
universal prevention programs clearly can be more effective and cost effective than selective
or indicated programs—~both at the individual and population level. More generally, this
study’s findings indicate the potential value of implementing preventive interventions shown
to produce positive effects on a range of risk and protective factors (e.g., family functioning,
adolescent socio-emotional and executive functioning skills) for the reduction of depression
symptoms into young adulthood.
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Note: Age 20 Depression Symptoms were measured with indicators identical to Age 22
Depression Symptoms (not depicted). Correlations between Age 21 variables were allowed,
as were correlations between Depression Symptom indicators at Age 20 and 22. Intervention
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