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Abstract

The purpose of this cross-sectional study was to test the transactional relationships of risk and
protective factors that influence initiation of alcohol, tobacco, and drug use among Hispanic
youth. Ecodevelopmental theory was used to identify factors at multiple ecological levels with a
focus on four school-level characteristics (i.e. school socioeconomic status, school climate, school
acculturation, and school ethnic composition). A sample of 741 Hispanic adolescents (M age
=13.9, SD =.67) and their caregivers were recruited from 18 participating middle schools in
Miami-Dade County, FL. Structural equation modeling was used to test the hypothesized
ecodevelopmental model of early substance use, accounting for school clustering effects. Results
provided strong support for the model (CFI =.95; RMSEA =.03). School SES was indirectly
related to the likelihood of starting to use substances through perceived peer use norms (8 =.03, p
<.02). Similarly, school climate had an indirect effect on substance use initiation through family
functioning and perceptions of peer use norms (§ = —.03, p < .01). Neither school ethnic
composition nor school acculturation had indirect effects on initiation of substance use. Results
highlight the importance of the interplay of risk and protective factors at multiple ecological levels
that impact early substance use initiation. Further, findings underscore the key role of school level
characteristics on initiation of substance use and present opportunities for intervention.

Introduction

According to the most recent population estimates (U.S. Census Bureau, 2011), the Hispanic
community is the largest ethnic minority group in the United States (U.S.), accounting for
16% of the total population, and it is projected to reach 30% by 2050. Further, 23% of youth
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under the age of 18 are of Hispanic origin (U.S. Census, 2013). Epidemiological studies
suggest that Hispanic teens are at high risk for early initiation of drinking, smoking, and
drug use (CDC, 2010; Johnston, O’Malley, Bachman & Schulenberg, 2014). For example,
Hispanic and African-American teens are more likely to get drunk and try marijuana before
age 13 (CDC, 2010) compared to non-Hispanic White teens. Similarly, the prevalence of
smoking a whole cigarette before age 13 among Hispanic teens (11.8%) is higher than the
prevalence among non-Hispanic White (9.8 %) and African American (8.8%) youth (CDC,
2014). By the 8t grade, Hispanic teens report higher prevalence rates of binge drinking
(8%) in the past two weeks compared to non-Hispanic White (4%) and African-American
(5%) youth, as well as higher rates of overall drug use than teens of other racial/ethnic
backgrounds (Johnston, et al., 2014).

The high rate of early initiation of substance use among Hispanic teens represents a major
public health concern given the immediate and long-term negative repercussions associated
with it. For example, early substance use initiation (before age 15) has been identified as a
strong risk factor for developing substance use dependence later in life (Grant & Dawson,
1998; Hingson, Heeren, & Winter, 2006). In addition, substance use is a risk factor for a
host of negative consequences including academic problems, interpersonal problems with
teachers, friends, and family (e.g. Windle et al., 2008). Specific to Hispanics, smoking is
associated with heart disease and stroke, the two major causes of death among this
population (CDC, 2014). Thus, initiation of substance use among Hispanic youth merits
targeted attention as it may affect the successful transition of Hispanic adolescents to young
adulthood and, over time, contribute to the ethnic/racial, socioeconomic and health
disparities observed in the population at large. Identifying key risk and protective factors
within the multiple levels of the developmental context of Hispanic adolescents may provide
opportunities for effective prevention efforts. The increased developmental salience of the
school context for early adolescents presents a critical target to examine the direct and
indirect effects of school characteristics on initiation of substance use among early
adolescent Hispanic youth.

Substance use initiation among Hispanic teens is multiply determined by the interplay of
risk and protective factors. The variety and complexity of these factors operate at different
levels of the environment. For instance, some function at the level of the family or peers,
while others operate at the school, community, or societal levels. To this end,
ecodevelopmental theory offers opportunities to test models that integrate risk and protective
factors to better understand the multiple determinants of risky behaviors among young
adolescents (e.g. Pantin, Schwartz, Sullivan, Prado, & Szapocznik, 2004), including
substance use initiation. For example, ecodevelopmental theory has been tested empirically
by Prado and colleagues (2010) to examine HIV risk behaviors among Hispanic youth. This
study found that the parent-adolescent acculturation gap and the parent's U.S. acculturation
orientation had indirect effects on these behaviors through risk and protective factors related
to family functioning, academic functioning, and peers. For Hispanic families in particular,
acculturation has an impact on family processes and youth outcomes. Through the school
context, adolescents are more greatly immersed in U.S. culture compared to parents and
therefore teens may become more acculturated. This may create conflict due to differing
cultural values between youth and parents, which can lead to substance use (Martinez, 2006;
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Schwartz, Pantin, Sullivan, Prado, & Szapocznik, 2006). Further, parents may also rely on
their more acculturated adolescent as a source of information, cultural navigation and
language interpretation which can invert the parental hierarchy and create a loss of parental
authority (Unger, Ritt-Olson, Wagner, Soto, & Baezconde-Garbanti, 2009) leading to
weakened protective factors and increased risk factors.

Ecodevelopmental theory (Pantin et al., 2004; Prado et al., 2010; Szapocznik & Coatsworth,
1999; Schwartz, Coatsworth, Pantin, & Szapocznik, 2003) integrates three key elements
(social-ecological theory, social interactions, and developmental theory) to help understand
the factors associated with adolescent risk and protection. Social-ecological theory
(Bronfenbrenner, 1979) proposes that the multiple factors influencing adolescent
development can be organized within four social contexts: macrosystem, exosystem,
mesosystem, and microsystem. In applying this framework, ecodevelopmental theory posits
that the social interactions within and across the contexts of the social ecology result in the
observed risk and protective effects, and integrates a developmental perspective by
highlighting the changing and evolving nature of both the adolescent and the social context
throughout the lifespan. That is, both the adolescent and the social context are evolving
throughout the life span and have a reciprocal effect on each other.

The present cross-sectional study used secondary data analysis to examine two (social-
ecological theory and social interactions) of the three components of ecodevelopmental
theory; the third was not examined because testing longitudinal relationships among
constructs was beyond the scope of this manuscript. Specifically, it tested the risk and
protective factors at each of the four social-ecological levels, described below in detail, as
well as the interplay of social interactions within and across levels, with a focus on school-
level factors. This cross-sectional study extends the literature by using the ecodevelopmental
framework to test the 'trickle down' effects of key risk and protective factors that impact
substance use initiation (i.e., smoking, drinking, and drug use) in early adolescence among
Hispanic youth with special attention on characteristics of the school environment.
Understanding these relationships may highlight opportunities for intervention that can be
implemented at different levels, including the school context, to more effectively prevent the
initiation of substance use among this at risk population.

Figure 1 depicts the relationships that were tested within and across multiple levels of the
social ecology. The macrosystem includes the overarching philosophical and societal values
that characterize a particular culture or community (Schwartz, et al., 2003), such as the
community created by a school setting. For immigrant Hispanic families, factors such as
immigration policies and type of reception upon coming to the U.S. are salient
macrosystemic characteristics with cascading effects that influence where parents establish a
home and, as a result, the schools their children can attend. Given that attending school in
the U.S. is compulsory, the school context plays a significant role in the lives of children of
immigrants. Particularly because school systems assume critical responsibilities in the
education and development of youth, as well as the integration of individuals into the fabric
of society. Consequently, studying the direct and indirect effects of school characteristics on
early initiation of substance use is necessary. The present study examined four
characteristics of the school macrosystem: school socioeconomic status (SES), school
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climate, school ethnic composition, and school acculturation. While these four school
factors do not fully encompass the school macrosystem, they may have important direct and
indirect effects on the likelihood that Hispanic teens will start using substances in early
adolescence.

School SES has been found to impact risky behaviors among adolescents including Hispanic
youth. For example, the effects of school poverty include a higher level of disciplinary
problems, chaotic learning environments characterized by less-qualified teachers/
administrators, and lower academic achievement (Escarce, 2003) which are risk factors for
substance use (Englund, Egeland, Oliva, & Collins, 2008). Interestingly, studies show that
low academic achievement is a risk factor for substance use among low SES schools
(measured as urban schools in an economically disadvantaged community) but not in high
SES schools (characterized as suburban schools in an economically prosperous community),
highlighting the unique contribution of SES to adolescent risk within a school setting
(Ansary, McMahon, & Luthar, 2011). In turn, the quality of education and the resources
available to students is largely impacted by the wealth, or lack thereof, of the community in
which schools are located.

School climate has been identified as an important contextual characteristic for risky
behaviors among adolescents (e.g. Osterman, 2000; Espinoza & Juvonen, 2011). Studies
suggest that a positive school climate is associated with lower levels of substance use (Bond,
Butler, & Thomas, 2007; Mayberry, Espelage, & Koenig, 2009). Although studies on the
interplay of school climate with parent or adolescent level factors among Hispanic youth are
scarce, there is some evidence that school climate (measured with multiple items related to
interpersonal perceptions of school belonging, fairness, and safety) and behavioral norms
may be particularly important for the well-being of Hispanic teens (Espinoza & Juvonen,
2011; Garcia-Reid, Reid, & Peterson, 2005). For example, Espinoza and Juvonen (2011)
found that, in comparison to White youth, school climate was only associated with rule
breaking for Hispanic students. In addition, this relationship was partially explained by
perceptions of rule breaking norms only among Hispanic youth. These findings suggest that
school climate may not only have an important direct impact on initiation of substance use
in early adolescence, but may also interact with other contextual factors to influence risky
behaviors among Hispanic youth.

Another macro-systemic school-level variable that may influence substance use is school
ethnic composition. The congruence of adolescents’ ethnic background with the ethnic
composition of the school which they attend has been found to impact sense of school
belonging/attitudes, as well as emotional and behavioral problems (Benner & Graham, 2009;
Georgiade, Boyle, & Fife, 2012). However, the existing literature on school ethnic
composition (measured as the percentage of Hispanic adolescents per school) and adolescent
substance use in specific is limited and mixed (Kulis, Marsiglia, Nieri, Sicotte, & Hohmann-
Marriott, 2004). For example, one study found that in a predominantly white school setting,
Hispanic students were more likely to smoke and had higher rates of inhalant use (Cook,
Ungemack & Mark, 2001). Furthermore, other research indicates that it may not be the
school’s ethnic composition, but rather the school’s level of acculturation, assessed as
preference for speaking English vs. Spanish or both, that is important for Latino youth: less
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acculturated schools exhibit lower levels of substance use (Kulis, et al., 2004). In efforts to
clarify these relationships, the effects of both school ethnic composition and school
acculturation were tested in the present study.

Most studies that have examined the associations of school level factors on risk behaviors
have focused on the direct effects of school characteristics. However, less is known about
the trickle down effects of school context characteristics on risky outcomes through other
key factors such as parental level (e.g. parental school involvement) and peer level factors
(e.g. perception of peer substance use norms). Although more research is needed, findings
point to the influence of school environment characteristics on substance use initiation and
their distal but impactful role on risk and protective factors associated with substance use in
the social ecology.

The exosystem contains contexts in which the teen does not interact directly, but impact key
members of the teen's life (i.e., parents). For instance, it encompasses the resources, or lack
thereof, available to parents including education level, parental stressors, and available
social support networks, among other factors. Parental resources help determine the quality
of the environments in which adolescents develop, including the family and school settings
which in turn impact meso- and micro- level factors. For example, adolescents in families
with low parental resources (i.e., exosystem factor) may receive little supervision (i.e.,
mesosystem factor) which can result in increased likelihood for risky behaviors such as
substance use (i.e., microsystem factor; Escarce, 2003; Richardson, Radziszewska, Dent, &
Flay, 1993) and impact family functioning (Conger, Conger, & Martin, 2010). Parent level
factors such as parent education and social support may be related to parental stress levels
(exosystemic factors) which can then have a rippling effect on meso level factors, including
parenting practices; indeed, parental stress has been identified as a central factor in
determining parenting behaviors (Joshi & Gutierrez, 2006). Further, research has shown that
social support for parents functions as a protective factor in regards to adolescent substance
use (e.g., Wills, Vaccaro, & McNamara, 1992).

The mesosystem refers to the interactions between key members of contexts in which
adolescents participate directly. During early adolescence, the school and family
environments continue to be the two dominant physical environments for youth (Windle et
al., 2008). Further, peers become increasing salient during adolescence and play an
important role in normative development (e.g. Brown & Larson, 2009; Hoffman, Sussman,
Unger, Valente, 2006). Consequently, the mesosystem encompasses the interactions
between adolescents' school, parental, and peer contexts such as parental monitoring of
peers and parental school involvement. A decrease in parental monitoring, for example,
appears to be related to increased rates of alcohol use among Hispanic youth (Mogro-
Wilson, 2008). In addition, for Hispanic teens who report having friends who engage in
substance use, parental monitoring has a protective effect against substance use initiation
(e.g. Lopez et al., 2009). Similarly, parental school involvement, such as being involved in
school assignments, has been negatively correlated with substance use across different
gender and ethnic groups (e.g., Pilgrim, Schulenberg, O’Malley, Bachman, & Johnston,
2006). In turn, these meso-system factors can then have an impact on micro level influences
such as sense of school belonging, family functioning, and perceived peer norms of use.
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The microsystem comprises the relationships between adolescents and each context that is
developmentally salient during this period: family, peers, and school. Adolescent's substance
use is impacted by the simultaneous influences of family, school, and peer factors. As such,
it is important to study these relationships individually and collectively. The family plays a
central role in youth development, especially in the Hispanic culture (Perrino, Gonzalez-
Soldevilla, Pantin, & Szapocznik, 2000). Family functioning has been identified as a
mediator in the prevention of substance use among Hispanic youth (Prado & Pantin, 2011).
As well, family-oriented values appear to be protective against drinking during adolescence
(Castro, Stein, & Bentler, 2009; Gil, Wagner, & Vega, 2000). In turn, the erosion of said
family values is thought to increase the risk for alcohol use and may partially explain why
U.S.-born teens report worse outcomes than their non-U.S.-born counterparts (Barrera,
Gonzales, Lopez, & Fernandez, 2004; Mogro-Wilson, 2008).

The relationship between adolescents and their school also plays an important role in
adolescent substance use. For example, high levels of academic achievement may serve as a
protective factor for alcohol abuse (Englund et al., 2008). In addition, school belonging has
been associated with a multitude of positive outcomes including less likelihood of using
substances and early initiation of sexual activity (McNeely, Nonnemaker, & Blum, 2002);
having a positive school orientation is also a protective factor against substance use
(Syvertsen, Cleveland, Gayles, Tibbits, & Faulk, 2011).

Given the increased salience of peer relationships during adolescence, peer influences,
including perceived peer norms, have long been studied in the development of adolescent
problem behaviors (Duan, Chou, Andreeva, & Pentz, 2009); an association with substance-
using peers is a key predictor for substance use among Hispanic teens (Bacio, Mays, & Lau,
2013; Prado et al., 2009). Perceived peer norms may further explain the role of peer
influences in adolescent substance use initiation; some theorists suggest that the adolescent’s
perception of what goes on in the environment is more important than the actual reality of
that environment. For example, some studies have found that adolescents’ own substance
use was more influenced by perceived views of their peers’ use than by their peers’ actual
use (Duan et al., 2009). In regards to perceived peer substance use norms, studies have
found that as youth levels of misperception increase, substance use likelihood increases
(Wambeam, Canen, Linkenbach, & Otto, 2014).

In sum, ecodevelopmental theory lends itself to the examination of the transactional or
trickle-down effects of risk and protective factors at the macro-, exo-, meso-, and
microsystem. To this end, the purpose of the present cross-sectional study was to use
ecodevelopmental theory to empirically test direct and indirect effects of school-related
factors within the macro-, exo-, meso-, and micro- systems that impact the risk of initiating
alcohol, tobacco, and drug use in early adolescence among Hispanic youth. In the current
study, each of the school level macrosystemic characteristics (i.e. school SES, school
climate, school ethnic composition and school acculturation) were hypothesized to have
indirect effects on substance use initiation through the teen's sense of school belonging,
perception of substances use norms, and family functioning at the microsystem level. The
school macrosystemic characteristics were also expected to have indirect effects on
substance use initiation through their relationship with parental involvement (i.e. parental
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monitoring of peers and school involvement) at the mesosystem level. In addition, parental
education, at the exosystem level, was expected to have an indirect effect on substance use
initiation through the school's SES, at the macrosystem level, and school belonging, family
functioning, and perceptions of peer norms of use, at the microsystem level.

Participant Recruitment

Procedures

Participants

Participants were recruited from randomly selected middle schools in the Miami-Dade
County Public School (MDCPS) system. A total of 18 schools, across 24 cohorts,
participated in the study; this total constituted approximately 20% of all middle schools
across the county school system. Entry to the multiple schools was gained by collaborating
with top-level school administrators at the county level and at the school level. At the county
level, a subcontract agreement was established with MDCPS administrators. At the school
level, each school was visited by research study staff, the study was explained to school
administrators (i.e., principals, assistant principals, and/or school counselors) and the school
was invited to participate. The study was completed in three waves across two academic
school years. Each wave consisted of approximately six to nine schools. The criteria at the
participant level included (a) female and male adolescents of Hispanic parents (i.e., parents
had to identify as Hispanic), (b) adolescents attending 8th grade at baseline, (c) adolescents
living with an adult primary caregiver who was willing to participate and (d) families must
have been living within the catchment areas of the 18 participating middle schools.

Participants were recruited utilizing letters that were sent home with students. These letters
indicated that interested parents should call a study humber to set up an appointment.
Interested parents were brought in for a face-to-face meeting at the school and were
instructed to bring his or her adolescent to the meeting. Parents and adolescents were
consented separately to ensure participant privacy and to prevent any parental coercion for
adolescent study participation.

Parents and adolescents completed the assessment battery immediately after the consent
procedures. Assessments were completed on computer equipment provided by the research
team and utilized audio computer-assisted (ACASI) software. Parents received $40 for
completing the assessment; adolescents received a movie ticket.

Table 1 illustrates the demographic characteristics of adolescent participants, their
caregivers, and their schools. Participants for this study were 741 Hispanic 8th grade
adolescents (52% male (n = 387), 48% female (n = 354); M age = 13.9 years, SD = 0.67)
and their primary caregivers (17% male (n = 124), 83% female (n = 614); M age = 42.3
years, SD = 7.2). Fifty-five percent (n = 407) of the adolescents were born in the U.S.,
whereas 88% of parents were immigrants. Immigrant adolescents (n = 334, 45%) were born
primarily in Cuba (40.4%), Colombia (13.8%), Argentina (6.0%) and Nicaragua (5.7%). Of
foreign-born adolescents, 38.0% had been living in the U.S. for less than or equal to four
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years, whereas the remaining had either been living in the U.S. between 4-9 years (n = 108;
32.3%) or more than 9 years (n = 99; 29.6%). Only 33% of the families reported household
incomes greater than $30,000 per year.

The measures section is organized into four subsections targeting each of the systems in
ecodevelopmental theory (i.e., macrosystem, exosystem, mesosystem, and microsystem) and
a subsection on lifetime substance use. Table 2 includes a sample item, the response
categories, and Cronbach’s o for each of the constructs measured in the study. Table 3
depicts descriptive statistics for each variable, as well as the correlations among all study
characteristics.

Macrosystemic processes—Macrosystemic processes were measured by four school
level variables: school SES, school climate, school acculturation, and school ethnic
composition. The percentage of students receiving free or reduced school lunch was used as
a proxy for school SES. The percentage of students receiving free or reduced school lunch
ranged from 9% to 87%. School climate was measured with three items (a = .76) from the
Bonds with School subscale (Murray and Greenberg, 2001) that assessed whether
adolescents felt that they were safe at school, that school was a nice place to be, and that
other students had a good chance to grow up and be successful. Adolescents rated each
statement on a 4-point scale ranging from “not at all true” to “very true.” The percentage of
Hispanic student enrollment was used to measure school ethnic composition. Percentage of
Hispanic students ranged from 48% to 96% across schools. The percentage of students
reported by schools to be English Language Learners (ELL) was used as a proxy for school
acculturation. ELL learners ranged from 3.6% to 28.5% across all schools. The percentage
of students recruited from each school ranged from 5.6% to 36.8%.

Exosystemic processes—Exosystemic processes were operationalized as social support
for parents, parental stressors, and parental education level. Social support for parents was
measured using the Multidimensional Scale of Perceived Social Support (MSPSS; Zimet,
Dahlem, Zimet & Farley, 1988). The 12-item MSPSS assesses three domains of social
support from family, friends, and significant other (a = .93). Parental stressors were
measured using the Hispanic Stress Inventory (Cervantes, Padilla, & Salgado de Snyder,
1991). The occupation/economic stressors subscale (5 items a =.68) and the immigration
stressors subscale (5 items; a =.68) from the Hispanic Stress Inventory were used to assess
parental degree of extra-familial stress. A parental stress scale was derived by summing the
occupational/economic and the immigration stress subscales (o =.80). Parental education
level was measured by one question that asked parents to report on the highest grade
completed in school (including graduate or professional training). Response options ranged
from none (0) to 17 (graduate or professional). These exosystemic measures were completed
by parents only.

Mesosystemic processes—Mesosystemic processes were operationalized as parental
involvement in school and parental monitoring of peers. Parental involvement in school (a
=.84) was assessed using 10 items from the Parenting Practices Scale (PPS; Gorman-Smith,
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Tolan, Zelli, & Huesmann, 1996) which asks parents to report on how often they check how
their youth are doing in school. Parental monitoring of peers (5 items; a =.86) was measured
using the Parent Relationship with Peer Group Scale (Pantin, 1996), which asks parents to
indicate the extent to which they supervise the adolescent’s activities with friends and
whereabouts. These measures were completed by parents only.

Microsystemic processes—Microsystemic processes were measured in three domains:
(a) family functioning, (b) perceived peer norms of substance use, and (c) sense of school
membership. Family functioning was assessed using adolescent reports of four indicators:
(1) parental involvement, (2) positive parenting, (3) family communication, and (4) parent-
adolescent communication. Parental involvement (15 items, a = .87) and positive parenting
(9 items, a =.79) were assessed using the corresponding subscales from the PPS (Gorman-
Smith et al., 1996). The positive parenting subscales assess positive parenting, rewards, and
acknowledgments given in response to positive behaviors. Family communication (3 items,
a =.72) was assessed using the corresponding subscale from the Family Relations Scale
(Gorman-Smith, Tolan, Zelli, & Huesmann, 1996). The Parent-Adolescent Communication
Scale was used to measure effective communication (Barnes & Olsen, 1985). It consisted of
two subscales with a total of 20 items (a = .90). The subscales were open family
communication and problems in family communication.

Perceived peer norms of substance use was measured using an adaptation of the substance
use items from the Monitoring the Future Survey (Johnston et al., 2014), a national
epidemiologic study to assess the prevalence of substance use in the United States.
Perceived peer norms of substance use included peer social norms regarding drinking,
smoking cigarettes, using marijuana and other drugs (4 items, a =.79). Higher scores on
perceived peer norms corresponded to less positive peer norms for substance use.

Adolescent sense of school membership was assessed with the Psychological Sense of
School Membership Scale (PSSM; Goodenow, 1993; 18 items, a =.86). The PSSM
measures adolescents’ perceptions of belonging or psychological membership within the
school context.

Initiation of substance use—Initiation of substance use in early adolescence was
assessed using items similar to those used in the Monitoring the Future Study (Johnston et
al., 2014). For this study, a binary variable was created to indicate whether adolescents had
ever smoked tobacco, drank alcohol, or used an illicit drug, including a prescription drug,
without a prescription or taken more than what was prescribed.

Analytic Plan

Study hypotheses were tested in three steps using Mplus (v7) (Muthén & Muthén, 1998—
2006). First, a confirmatory factor analysis (CFA) was conducted to ascertain the feasibility
of collapsing four indicators (i.e. parental involvement, positive parenting, family
communication, and parent-adolescent communication) into a latent family functioning
construct. Second, we estimated the hypothesized model (Figure 1) using a structural
equation model. The fit of the hypothesized structural equation model was evaluated using
the comparative fit index (CFI), the root mean square error of approximation (RMSEA), and
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the 2 statistic. Though the 2 statistic is reported, it was not used in the interpretation as it
tests the null hypothesis of a perfect fit to the data, which is almost always false (Preacher,
Cai, & MacCallum, 2007). Good model fit can be assumed if CFI = .95 and RMSEA < .05,
whereas adequate model fit can be assumed if CFl = .90 and RMSEA < .08 (Kline, 2010).

Next, the asymmetric distribution of products test (MacKinnon, Lockwood, Hoffman, West,
& Sheets, 2002) was used to test the hypothesized mediational paths. This test is more
statistically powerful than more traditional methods of testing mediation (MacKinnon et al.,
2007) and is based on the sampling distribution of the paths that comprise the hypothesized
mediation relationship. Partial mediation is assumed if the confidence interval for this
product does not include zero. Finally, to determine whether the hypothesized model varied
across gender and place of birth (non-U.S.-born vs. U.S.-born), model invariance was tested
by both gender and nativity. We first tested whether the family functioning latent variable
had measurement invariance across gender. Then two SEM models were estimated to test
for model invariance: the first with paths unconstrained across gender and the second with
paths constrained across gender. Because the mean and variance adjusted weighted least
square estimator (WLSMV) was used in model estimation, the difference chi-square test,
“DIFFTEST” in Mplus, was used to examine the difference between the two models.
Missing data in this sample ranged mostly from .13% to .54%, except for one case that was
missing 5.09%. All cases were included in the analyses using full information maximum
likelihood estimation except for five cases that were dropped because they were missing
data on exogenous variables (i.e. school climate and parental support). The final analytic
sample was 741. The intraclass correlation coefficient (ICC) and design effect of early
initiation of substance use was calculated to determine whether the clustering of students by
school needed to be accounted for in the tested model (personal communication, Bengt
Muthén). The obtained ICC of .031 and design effect of 2.2 suggested that the clustering
effects at the school level needed to be accounted for using complex survey design in order
to obtain accurate standard error estimates.

Measurement Model

Family functioning—The CFA indicated that the four indicators of family functioning
loaded significantly onto a single construct: parent involvement, .91, positive parenting .74,
family communication .60, and parent-adolescent communication .69. The model provided a
good fit to the data, x2 (1) = 0.40, p = 0.53; CFI=.999, RMSEA=0.001.

Structural Equation Model- Hypothesized Model

The hypothesized model shown in Figure 1 provided an adequate fit to the data x2 (69) =
113.131, p<.01; CFI = .95, RMSEA=.03). Results for the hypothesized paths are reported
below. Figure 2 illustrates only the significant direct effects.

Macrosystemic Processes to Microsystemic Processes—School SES was related
to perception of norms of peer use (8 = .10, p <.01) and was not related to sense of school
membership. School climate was related to sense of school membership (p = .41, p <.001),
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perception of peer use norms (f = -.14, p <.001), and family functioning (§ = .44, p <.001).
School acculturation was related to sense of school membership (§ = .04, p <.03) but not
related to norms of peer use. School ethnic composition was not related to either sense of
school membership or perceptions of peer use norms.

Macrosystemic Processes to Mesosystemic Processes—School SES was not
related to parental school involvement. School climate was related to parental school
involvement ( = .11, p <.001).

Exosystemic Processes to Macrosystemic Processes—~Parental education was
negatively related to the school's SES (B = —.29, p <.001).

Exosystemic Processes to Mesosystemic Processes—Parental social support was
positively related to parental school involvement (B = .31, p <.001) and parental monitoring
of peers (B = .31, p <.001). Parental stress and parental education were not related to
parental school involvement. Similarly, parental stress and parental education were not
associated with parental monitoring of peers.

Exosystemic Processes to Microsystemic Processes—Parental education (§ = .09,
p <.02), parental stress (B = .075, p <.01) and parental social support ( =.13, p <.001)
were positively related to family functioning.

Relationships among Exosystemic Processes—~Parents' years of education (B = —.
16, p < .001) and parental social support (§ = -.10, p <.05) were inversely related to parental
stress.

Mesosystemic Processes to Microsystemic Processes—Parental school
involvement (§ = .11, p < .001) and parental monitoring of peers (§ = .20, p < .001) were
positively correlated with family functioning. Parental school involvement was not related to
sense of school membership or perceived peer norms of substance use. Parental monitoring
of peers was not related to adolescents' psychological sense of school membership or
perceived norms of substance use.

Relationships among Mesosystemic Processes—~Parental school involvement and
parental monitoring of peers were positively correlated (f = .37, p <.001)

Relationships among Microsystemic Processes—Family functioning was
positively related to adolescents psychological sense of school membership (f = .33, p<.
001), and negatively related to perceived substance use norms (B = —.24, p <.001).
Perceived peer norms and adolescent psychological sense of school membership were not
correlated.

Microsystemic Processes to Initiation of Substance Use—Family functioning was
negatively associated with substance use initiation (f = —.31, p <.001). Whereas perceived
peer use norms (§ = .31, p <.001) was positively related to initiation of substance use.
Psychological sense of school membership was not related to initiation of substance use.
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Mediational Paths-Indirect Effects—The school's SES was indirectly associated with
substance use initiation through perceived peer substance use norms (standardized = .03, p
<.02, 95% CI [.005, .055]). School climate had an indirect effect on initiation of substance
use through perceived peer substance use norms (B = -.04, p < .01, 95% CI [-.07,-.02]).
Similarly, school climate was indirectly related to substance use initiation through family
functioning, and perceived peer substance use norms (B = —.03, p <.001, 95% CI [-.048,-.
02]). Neither school ethnic composition nor school acculturation had indirect effects on
initiation of substance use. Parents' years of education were indirectly related to substance
use initiation through the teen's middle school socioeconomic status (SES) and perceived
peer substance use norms (B = —.009, p < .05, 95% CI [-.017, —.000]1). Parents' years of
education had an indirect effect on initiation of substance use through parental stress, family
functioning, and perceived peer substance use norms (3 = .001, p < .02, 95% CI [.000-.
002]1). Parents' years of education were indirectly related to substance use initiation through
family functioning (3 = -.03, p < .05, 95% CI [-.056, —.002]).

Post Hoc Analyses

Testing measurement invariance of a latent factor (i.e. family functioning) is an important
requisite in multigroup structural equation modeling. Consequently, before comparing
whether there were differences in the SEM model by gender or place of birth (metric
invariance), measurement invariance for the latent family functioning factor was verified
across groups. Results below are presented in this order.

Measurement invariance for the family functioning latent factor was tested with a configural
invariance model where the latent family functioning factor was attached to the same
indicator item at each gender group. The configural invariance model fit the data adequately
for family functioning across gender, 2 (2) = 1.338, p = 0.512; CFI = .999; RMSEA =
0.001. Compared to the configural invariance model, constraining factor loadings across
gender (metric invariance) did not significantly worsen the model fit (A2 (3) = 4.259, p =
0.235). Invariance of paths in SEM model was tested next. Specifically, two SEM models
were compared: the first with unconstrained paths across gender and the second with paths
constrained across gender. The difference in chi-square between the constrained and
unconstrained models were nonsignificant across gender (Ay? (37) = 50.691, p =.07).

Similarly, the configural invariance model fit the data adequately for family functioning
across place of birth, 42 (2) = 0.43, p= 0.807; CFI = .999; RMSEA = 0.001. Compared to the
configural invariance model, constraining factor loadings across place of birth (metric
invariance) did not significantly worsen the model fit (A2 (3) = 1.362, p = 0.714).
Invariance of paths in the SEM model were tested next. Again, two SEM models were
compared: one with unconstrained paths across place of birth and the second with paths
constrained across place of birth. The difference in chi-square between the constrained and
unconstrained models were non-significant across place of birth (Az2 (37) = 40.177, p =.
331).

lAlthough the lower or upper confidence limit is shown as 0.000, it technically is not zero. MPlus output only prints estimates with

three decimals.
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Discussion

The aim of this study was to use an ecodevelopmental framework to test the 'trickle down'
effects of key risk and protective factors that multiply determine the initiation of alcohol,
tobacco, and drug use in early adolescence among Hispanic youth with an emphasis on four
macrosystemic school characteristics: school SES, school climate, school ethnic
composition, and school acculturation. Findings supported several pathways hypothesized to
have trickle down effects on early substance use initiation among Hispanic teens as
illustrated in Figure 2. As discussed in more detail below, school SES and school climate
impacted initiation of substance use indirectly through their associations involving exo- and
microsystemic factors. On the other hand, school ethnic composition and school
acculturation did not have trickle down effects on early initiation of substance use. Study
results provide further empirical support to the advantages of using ecodevelopmental theory
to frame and examine the interplay of risk and protective factors at multiple contextual
levels (e.g. Pantin et al., 2004; Prado et al., 2010).

Testing the proposed ecodevelopmental framework highlighted the interplay of distal and
proximal school characteristics with other parental and peer factors at different systemic
levels in predicting initiation of substance use. For example, factors at the exosystemic level
(i.e. parental education) helped determine early substance use initiation through their
relationship with macrosystemic processes (i.e. school SES), and microsystemic processes
(i.e. peer perception of substance use). Specifically, parental education (exosystem)
influenced substance use initiation through two pathways that involved school
(macrosystem) and peer (microsystem) factors. That is, adolescents whose parents had less
years of education attended schools with lower SES and, in turn, teens were more likely to
initiate substance use in early adolescence. In addition, teens whose parents reported lower
education and were more likely to be in lower SES schools, endorsed more positive norms
of peer substance use and, as a result, were more likely to start using substances in
adolescence. This set of findings are consistent with the respective individual associations
found in the literature between school SES, perceptions of peer use norms, and parental
resources with substance use among adolescents in general, including Hispanic youth (e.g.
Ansary et al., 2011; Escarce, 2003; Prado et al., 2009; Windle et al., 2008). Further, the
current study extends this literature by showing how both parental education and school SES
can pose risk factors for initiation of substance use at a distal level through their interplay
with more proximal factors.

In addition, school climate, a macrosystemic characteristic, influenced initiation of
substance use indirectly through its associations with two microsystemic factors: perception
of peer norms of use and family functioning. That is, adolescents in schools with more
positive climates reported lower perceptions of use norms among their peers and, in turn,
were less likely to start using substances. In addition, youth who endorsed a more positive
school climate reported more positive family functioning, lower perception of use norms
among peers, and consequently were less likely to start using substances in early
adolescence. These findings were also consistent with the literature on the direct effects of
family functioning and school climate on adolescent substance use (e.g. Mayberry et al.,
2009). The present study highlights, however, the interplay of school, family, and peer
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factors influencing initiation of substance use. Further, these results demonstrate how
positive school climate and family functioning can be a protective factor in the face of
perception of peer substance use.

On the other hand, school ethnic composition and school acculturation did not indirectly
influence initiation of substance use in early adolescence. These findings may have been
influenced by the demographics of the sample for the parent study from which data for the
current analyses were gathered. To be eligible for the major study, schools had to serve
predominantly Hispanic populations, which ranged from 48% to 96% across all schools in
this study. Consequently, it may be likely that there was not sufficient variability in this
sample to detect effects of school ethnic composition and school acculturation. Further, the
limited research on these two factors has been conducted on samples of mostly Mexican
origin (e.g. Kulis et al., 2004) and it is possible that these constructs are not as relevant for
adolescents of other ancestries, such as the current sample, who were mostly of Cuban and
Colombian origin. Nevertheless, future studies should include more ethnically/racially
diverse schools to test the indirect effects of these two important school level characteristics
on initiation of substance use among Hispanic youth.

Findings related to direct effects are consistent with the literature (Bacio et al., 2013; Pantin
et al., 2004; Prado et al., 2010). Microsystemic processes included both risk and protective
factors. Specifically, positive family functioning was protective against early substance use
initiation, whereas perceived peer substance use norms (i.e. acceptability of use among
peers) was a risk factor for early initiation of use. The relationships among factors within
and across different levels of the system were also consistent with the literature (e.g., Lopez
et al., 2009; Mogro-Wilson, 2008; Prado et al., 2010). For example, parental social support
improved family functioning, positive family functioning was associated with lower
perceptions of peer use of substances, and, in turn, lower perceptions of peer use was
protective against early initiation of alcohol and drug use.

Results from the present study also revealed additional results. First, school belonging was
unexpectedly not significantly related to initiation of substance use. Although this may have
been a measurement issue, we used a validated and commonly used assessment of school
membership (Goodenow, 1993) which also exhibited good internal consistency in this study
(a = 0.86). On the other hand, it may be that school climate, a macrosystemic factor, seemed
to be more relevant to initiation of substance use than school belonging, a more proximal
microsystemic factor. It is possible that school belonging may be more important to
frequency of substance use for those who have already started using substances than for
initiation.

Second, parental stress was positively related to family functioning, meaning that increased
parental stress was associated with higher level of family functioning. This finding may be a
function of the type of stress being assessed. For this study, we measured parental stress
with a focus on immigration and occupational stress. It may be possible that culturally-based
stressors bring families together due to shared experiences of discrimination and
marginalization. Given the Hispanic’s culture strong emphasis on familism, families may
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rally around a shared common goal of succeeding in the U.S. when confronted with
immigration and occupational stress.

Of note, study findings revealed that the model tested did not vary by gender (males vs.
females) or by place of birth (U.S.-born vs. non-U.S.-Born). That is, the overall fit of the
model and the relationships among the tested constructs were invariant across both gender
and place of birth.

In sum, findings on this set of trickle down effects highlights the important role of social
determinants of health (e.g. Prado, Lightfoot, & Brown, 2013) on substance use and
provides insight into intervention opportunities at different levels. For example, some factors
such as school SES can be addressed at the policy level, whereas others factors including
peer perception of substance use and school climate can be addressed at the school level.
School psychologists, in accordance with the National Association of School Psychologists
principles for comprehensive and integrated professional services (2010), are at a unique
place within the education system to play key roles to address factors that contribute to
substance use initiation among early adolescent Hispanic teens. For example, school
psychologists can use these type of empirical studies to advocate at the policy level for
equality in resources for schools located within neighborhoods of lower socioeconomic
status. Similarly, school psychologists can work toward enhancing the family-school
collaboration to reduce substance use initiation that may be more essential for Hispanic
students whose parents report lower levels of education. In addition, school psychologists
and school communities can deliver interventions that target perceived peer norms of use
and improve perceptions of school climate. For instance, interventions that address and
change perceived peer norms at the school level may impact individual level factors that
lead to substance use initiation and may signal the need for macro-level interventions such
as a social norms marketing campaign (Wambeam et al., 2014). Structural interventions can
bring about normative shifts in how people view substance use and can potentially produce
widespread effects (Fisher, 2010). Furthermore, these take into account powerful contextual
factors such as norms, macroeconomic and social forces that impact substance use--
individuals do not engage in substance use solely because of personal characteristics or
family characteristics (Fisher, 2010). Thus, ecodevelopmental theory offers opportunities to
empirically test hypotheses that may point to multiple levels of intervention. These findings
point to the need for a multi-pronged approach in the prevention of substance use initiation
among Hispanic youth and the critical role that school psychologists and educators can play
toward this goal.

Study findings should be interpreted in light of several limitations. This study only focused
on four characteristics of the macrosystemic school environment and did not measure other
aspects of the macrosystem that may influence substance use initiation such as the impact of
culture, societal values and promotion of substance use in the media, community
characteristics that promote substance use (e.g. number of liquor stores in the community,
drug related crimes), or other school level characteristics that act as risk and protective
factors for substance use (e.g. number of students suspended or spelled for substance use;
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implementation of prevention programs at the school or within health classes), among
others. In addition, the measure used to approximate school SES is a proxy and may not
completely capture the schools' SES. Similarly, school acculturation was estimated as the
percentage of English language learners at each school. This index captured all the English
language learners at the school level and may have included adolescents who were not
Hispanic. Nevertheless, this number was likely very small given that the schools served a
student body that was, on average, 80% Hispanic and that the majority of non-English
speaking recent immigrants in Miami-Dade County are Hispanic. The cross-sectional nature
of the study does not allow for the testing of relationships between these constructs across
time; thus, it is not appropriate to infer causality or directionality of effects. Future studies
should use a longitudinal design to test for causality and aspects of adolescent development
over time. Similarly, the country of origin of participants in this study may be different than
other regions of the U.S. and therefore results may not generalize. In fact, most empirical
studies on Hispanic populations in the U.S. have been conducted solely with Mexican
communities, the largest population of Hispanics in the country. However, our sample
included a large proportion of individuals of Colombian, Argentine, and Nicaraguan
descent, which may have influenced study results in ways that cannot be accounted given
the dearth of research in communities of these national origins. Future studies should
consider the great diversity in the origins of Hispanic communities in the U.S. given that, for
immigrant families, national origin can have different macrosystemic implications for
immigration policies and societal acceptance, which in turn, indirectly affect the
development of Hispanic youth.

Further, in this study, we used a p value of .05 to evaluate statistical significance. We did not
correct for multiple testing as Muthén recommends that using Bonferroni adjustments in
SEM is overly conservative, given that the multiple tests are not independent of one another
(Muthén, 2005). Thus, we followed this recommendation, which is generally used in these
types of analyses (e.g. Ullman, 2006). However, it is important to note that if we had used a
more stringent significance level of p < .01, six of our direct and indirect effects would not
have been significant at this level (direct effect of parental education on family functioning
(B =.09, p=.016); direct effect of school acculturation on sense of school membership (5 =.
04, p = .026); indirect effect of parental education on initiation through school SES and
perceived peer use norms (f = -.009, p = 0.04); indirect effect of parental education on
substance use initiation through family functioning (§ = —.03, p = 0.035); parental education
indirect effect on initiation through parent stress, family functioning, and perceived peer
substance use (f =.001, p = 0.016); school SES indirect effect on substance use initiation
through perceived peer substance use norms (§ = .03, p = 0.018)). It is also worth noting that
although several of the coefficients were statistically significant, the standardized betas were
small (suggesting that the effect sizes are also small). As a result, these effects should be
interpreted with caution. Further studies in this area are necessary to confirm the direct and
indirect effects identified in the present study. Additionally, some self-report measures such
as parenting practices and family relations relied only on adolescent reports. Consequently,
results could have been influenced by potential inflated estimates due to shared source
effects. Lastly, parent measures such as social support and stress were only completed by
one caregiver.
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In summary, this study illustrates the role of school characteristics in the interplay of risk
and protective factors that determine early substance use initiation among Hispanic
adolescents, a fast growing segment of the U.S. population. Using an ecodevelopmental
framework, results highlighted the associations among factors at different levels of the
adolescent's system that impact their likelihood of starting to use alcohol, tobacco, and drugs
in early adolescence directly and indirectly. Findings have important implications for
identifying risks across multiple systems and levels of influences on substance use initiation,
which in turn, may inform the development of preventive interventions targeted within and
across these levels, including the school, family, peer, and individual. School psychologists
and educators are in a unigque position to use ecodevelopmental studies to advocate for
interventions at each of these levels to reduce disparities in the education, well-being, and
successful transition of Hispanic youth to young adulthood.
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Hypothesized model illustrating ecodevelopmental predictors of substance use initiation

among early adolescent Hispanics.
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Model illustrating ecodevelopmental predictors of substance use initiation among early
adolescent Hispanics with significant paths and standard coefficients.
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Sociodemographic characteristics of adolescents, caregivers, and schools

Table 1

Variable

Percent or Means

Adolescent Characteristics
Total
Place of Birth
U.S.-Born
Non-U.S.-Born
Time in the U.S. for non-U.S.-Born
<4 Years
4-9 Years
9+ Years
Gender
Female
Male
Age
Country of Birth for non-US-Born
Argentina
Colombia
Cuba
Dominican Republic
Honduras
Nicaragua
Puerto Rico
Other
Caregiver Characteristics
Age
Place of Birth
U.S.-Born
Non-U.S.-Born
Gender
Female
Male
Education
Years of Education
Family income?
= $30,000
School Characteristics
Average percentage of students with free or reduced lunch
Average Hispanic student population

Average English Language Learner population

N =741

55%
45%

38.0 %
32.3%
29.6 %

48%
52%
M=13.9,SD =0.67

6.0%
13.8%
40.4%

5.1%

4.5%

5.7%

4.5%
20.0%

M=423, D =72

12%
88%

83%
17%

M=1258D =27

33.0%

66.3%

80.1%
15.4%
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