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Abstract
Purpose—The current study was conducted to ascertain whether the effects of nativity (i.e., U.S.
born vs. immigrant) on Hispanic adolescent substance use is mediated by ecological processes
such as family functioning, school connectedness, and perceived peer substance use.

Methods—The effects of family, peer, and school processes on adolescent substance use were
examined in a nationally representative sample of 742 (358 male, 384 female) Hispanic youth
(mean age = 15.9; SD = 1.8).

Results—Results from a structural equation model indicated that the higher rates of substance
use among U.S.-born Hispanics (compared with foreign-born Hispanics) are partially mediated by
perceived peer substance use (as measured by the adolescent). The results also showed that
perceived peer substance use and school connectedness mediate the relationship between family
processes and substance use, suggesting that family processes may offset some of the deleterious
effects of negative peer selection on adolescent substance use.

Conclusion—These findings imply that public health behavioral interventions to prevent
substance use among both U.S.-born and foreign-born Hispanics may need to attend to multiple
ecological processes, including family, school, and peers.
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Cigarette smoking, alcohol, and illicit drug use represent important public health problems
facing American youth [1]. However, these problems are not evenly distributed across
ethnic groups. According to national population-based studies, Hispanic adolescents report
higher rates of cigarette use, alcohol use, and use of most categories of illicit drug use than
non-Hispanic white and African American adolescents [1]. This health disparity is
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especially alarming given that Hispanics represent the largest and fastest growing minority
population in the United States [2]. It is expected that by 2050, Hispanics will comprise 24%
of all the U.S. population [3]. Furthermore, Hispanics are a young population, with nearly
40% under age 20 [4]. Because of the large and growing population of Hispanic youth,
decreasing behavioral health risks such as cigarette, alcohol, and drug use in this population
is of considerable public health importance. Efforts to understand the prevalence and
etiology of cigarette, alcohol, and drug use, among Hispanic adolescents are challenged by
the heterogeneity within the Hispanic population. Studies attempting to identify risk and
protective processes for substance use in Hispanics need to consider the heterogeneity of this
population [5,6].

Nativity status (U.S. born vs. immigrant) [7] is a primary demographic source of variation in
the Hispanic population. Previous studies have shown that U.S.-born Hispanics report higher
rates of cigarette, alcohol, and drug use than their immigrant counterparts [8-11]. Some
studies have examined reasons explaining why U.S.-born Hispanics are more likely to report
substance use than their foreign-born counterparts. For example, there is a growing body of
literature describing the Immigrant Paradox [11]: the tendency for foreign-born Hispanics,
who would be expected to show poorer signs of health because of immigration and life
disruptions, to report more favorable health indicators than U.S.-born Hispanics. Potential
explanations for the Immigrant Paradox include the deterioration of cultural and Hispanic
family values, attitudes, and behaviors [6], and the increased exposure to substances in the
United States than in the immigrant host country [12]. Social–ecological processes such as
school, peer, and family processes may also explain, at least in part, the Immigrant Paradox
[5,7,13].

It should be noted, however, that these studies conducted to examine the Immigrant Paradox
have been sampled only from specific areas of the United States. Because different segments
of the Hispanic population have settled in different parts of the country [14], a nationally
representative sample would be most likely to provide authoritative evidence related to the
Hispanic Immigrant Paradox. To our knowledge, however, no studies have used nationally
representative samples to examine whether ecological processes such as family functioning,
school connectedness, and peers partially explain the Immigrant Paradox in a prospective
cohort design. A number of studies, however, have documented the direct relationships of
family functioning, school connectedness, and peer drug use to substance use in adolescents
in general, and in Hispanic adolescents in particular (see [5] for a review). Positive family
functioning, bonding to and success in school, and avoidance of substance using peers have
been identified as protective against substance use in both general population and Hispanic
adolescents [5,15-17]. Furthermore, a recent study by Galaif and colleagues [18] found that
U.S.-born Hispanics had more deviant peers, poorer family functioning, and less school
connectedness than immigrant Hispanics. Thus, these processes might help explain why
U.S.-born Hispanics report higher rates of substance use than their immigrant counterparts.
Therefore, the purpose of the present study was to determine whether, and to what extent,
family functioning (defined as parental involvement and family connectedness), school
connectedness, and peer substance may partially mediate the effects of nativity and Hispanic
adolescent substance use (see Figure 1).

These ecological processes (i.e., family functioning, school connectedness, and peer
substance use) were chosen as potential mediators for the association between nativity status
and adolescent substance use, because they are central to ecodevelopmental theory [13,19].
Ecodevelopmental theory is a conceptual model that describes the interconnections among
various sources of risk and protection in adolescents’ lives. Microsystems, which represent
contexts in which the adolescent participates directly, such as the family, school, and peers,
have by far the strongest effects on adolescent development (e.g., [20]), and hence, are the
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focus of the present study. Ecodevelopmental processes such as parental involvement,
family connectedness, peer substance use, and school connectedness have been found to be
related to adolescent substance use [13,17].

Method
Study design

The present study analyzed data from the National Longitudinal Study of Adolescent Health,
commonly referred to as Add Health. Add Health is a school-based, prospective, nationally
representative cohort study of adolescents in grades 7 through 12. It was designed to
examine the effects of social influences on health-related behaviors such as alcohol,
cigarette, and drug use. The Add Health dataset consists of three waves. Wave 1 data
collection occurred in 1994 and 1995 and included in-school interviews of 90,118
adolescents in grades 7 through 12. Of those adolescents, 13,143 completed home-based
interviews. Substance use data were collected during these in-home interviews. Wave 2
consisted of follow up in-home interviews 1 year later. Wave 3, conducted in 2001 and 2002
(i.e., 5 to 6 years after the Wave 2 data), followed the adolescent participants into emerging
adulthood. Because the focus of the present study is on adolescents (and not on emerging
adulthood), the Wave 3 data were not used in the present study. With regard to the sampling
frame, all high schools in the U.S. that had an 11th grade and a minimum enrollment of 30
students were eligible for participation. Of the 26,666 eligible schools, 132 were randomly
selected with unequal probability. Implicit stratification and systematic sampling methods
ensured that the schools selected were representative of all U.S. high schools with respect to
school size, school type, U.S. region, location, and percentage of white students. The
response rates for the Wave 1 and Wave 2 surveys were 78.9% and 88.2%, respectively.
Additional details regarding the study design, including sampling frame, for the Add Health
study can be found at http://www.cpc.unc.edu/projects/addhealth/design.

Participants
The present study used the Wave 1 and Wave 2 Add Health public use data set, distributed
by Sociometrics Corporation (http://www.socio.com). A total of 742 participants (358 boys,
384 girls) who identified themselves as Hispanic or Latino during the Wave 1 survey and
completed the nativity status (i.e., U.S. born vs. foreign born) item were included in the
analyses. At Wave 1, the majority of the participants solely self-identified as Mexican
(55.6%), Puerto Rican (13.0%), or Central/South American (12.0%). Of the 742
participants, 73.7% were U.S. born, whereas 26.3% were foreign born. Participants’ average
age was 15.9 years (SD = 1.8 years). A total of 17.9% of adolescents’ families were on some
sort of public assistance.

Measures
Family functioning at Wave 1 was assessed using two indicators: family connectedness and
parental involvement. The 11-item family connectedness subscale (Cronbach’s α = .88)
assesses the extent to which adolescents perceive their mother and father as warm, loving,
and caring, as well as adolescents’ overall satisfaction with their relationships with their
mother, father, and other family members. Each item is rated on a five-point Likert scale
ranging from “strongly agree” to “strongly disagree” or from “not at all” to “very much”
(the labels for the endpoints vary as a function of item content). Consistent with prior
research [21,22], the sum of the 11 items is used as a single subscale in the analyses. The 20-
item parent–adolescent activities subscale assesses the extent of parental involvement in
various activities with the adolescent during the 4 weeks prior to assessment. The activities
listed include going shopping, playing a sport, and attending a religious service or
churchrelated event. Each item is binary, where 0 indicates that the parent did not participate
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in the indicated activity with their adolescent and 1 indicates that the parent did participate
in the activity with their adolescent. A single scale consisting of the sum of the counts was
used in the analyses.

School connectedness at Wave 1 was assessed using six items. These items asses whether
adolescents feel they are connected/bonded to their school and to their teachers, whether
adolescents feel safe at school, and whether adolescents feel their teachers are treating them
fairly. Adolescents responded on a five-point Likert scale ranging from “strongly disagree”
to “strongly agree” or “not at all” to “very much.” Cronbach’s α in the present sample is .77.

Adolescent’s report of their peers’ substance use at Wave 1 was assessed using three items.
Adolescents were asked whether any of their three best friends (a) smoked at least 1
cigarette a day (perceived peer cigarette use), (b) drank alcohol at least once a month
(perceived peer alcohol use), and (c) used marijuana at least once a month (perceived peer
drug use). Details on how these items were used in the analyses can be found in the
“Adolescent Substance Use and Perceived Peer Substance Use Measurement Models”
section below.

Adolescent’s own substance use at Wave 1 was measured using three items: (a) ever tried a
cigarette; (b) ever drank beer, wine, or liquor (not just a sip or a taste of someone else’s
drink) more than two or three times; and (c) ever used marijuana. During their Wave 2
interview (i.e., 1 year after the Wave 1 interview), adolescents responded whether they had
(a) tried a cigarette since their Wave 1 interview; (b) drank beer, wine, or liquor (not just a
sip or a taste of someone else’s drink) more than two or three times since their Wave 1
interview; or (c) used marijuana since their Wave 1 interview. Because data on illicit drugs
(other than marijuana use) were not collected for perceived peer substance use and to have
parallel measures for perceived peer substance use and adolescent substance use, we only
included marijuana use (in addition to alcohol and cigarette use) for the adolescent substance
use measure. Details on how these items were used in the analyses can be found in the
“Adolescent Substance Use and Perceived Peer Substance Use Measurement Models”
section below.

Results
Descriptive statistics and bivariate correlations

Descriptive statistics and bivariate correlations for the ecological processes and substance
use variables can be found in Table 1 and Table 2, respectively.

Differences between U.S.-born and foreign-born adolescents
Substance use—STATA version 9.0 was first used to calculate the weighted cigarette,
alcohol, and marijuana use prevalence rates for both the U.S.- and foreign-born Hispanics at
Wave 1 and Wave 2. Rao-Scott chi-square tests were then used to compare whether rates of
lifetime (measured during Wave 1) and past year (measured during Wave 2) cigarette,
alcohol, marijuana, and substance use differed between immigrant and U.S.-born Hispanic
youth.

Results indicated that both lifetime, Wave 1: χ2(1) = 319.4, p < .001, and past year, Wave 2:
χ2(1) = 142.7, p < .01, overall substance use rates (i.e., alcohol, cigarette, or marijuana use)
were significantly higher among U.S.-born than immigrant Hispanic youth (Figure 2). For
example, at the time of the Wave 1 assessment, 75.7% of U.S.-born youth reported having
ever used cigarettes, alcohol, or marijuana, compared to 52.4% of immigrant youth.
Furthermore, compared to foreign born youth, U.S.-born youth reported higher rates of
lifetime cigarette use, χ2(1) = 228.1, p < .001, lifetime alcohol use, χ2(1) = 340.4, p < .001,
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and lifetime marijuana use, χ2(1) = 265.2, p < .001. As noted in Figure 2, the prevalence
estimates for lifetime cigarette use, alcohol use, and marijuana use for U.S.-born youth were
58.5%, 63.4%, and 33.3%, respectively, compared to 37.2%, 37.5%, and 12.5% for foreign-
born youth. Similarly at Wave 2, U.S.-born youth reported higher rates of past year cigarette
use, χ2(1) = 98.9, p < .01, alcohol use, χ2(1) = 109.8, p < .01, and marijuana use, χ2(1) =
202.7, p < .001, than did immigrant youth. As shown in Figure 2, the prevalence estimates
for past year cigarette use, alcohol use, and marijuana use for U.S.-born youth (at Wave 2)
were 43.3%, 54.3%, and 33.6%, respectively, compared to 27.1%, 36.8%, and 12.2% for
immigrant youth.

Social–contextual functioning—Weighted mean comparisons were conducted to
determine whether family connectedness, parental involvement, and school connectedness at
Wave 1 differed between U.S.-born and immigrant Hispanic youth. Rao-Scott chi-square
tests were conducted to determine whether perceived peer substance use differed between
U.S.-born and foreign-born Hispanic youth.

Significant differences emerged for both school connectedness and perceived peer substance
use, with U.S. born reporting less school connectedness and more peer using substances. No
significant differences between immigrant and U.S.-born youth emerged for family
connectedness and parental involvement (Table 1).

Adolescent substance use and perceived peer substance use measurement models
The next step of the analysis was to test the hypothesized ecological model depicted in
Figure 1. First, measurement models were estimated to ascertain the feasibility of collapsing
multiple binary indicators of adolescent substance use and perceived peer substance use into
two separate measurement models (one for substance use and a second for perceived peer
substance use) by conducting confirmatory factor analyses using Mplus version 5.1.
Although both the adolescent substance use and perceived substance use measurement
models were just identified (and hence model fit statistics were not available), results
indicated that all three adolescent substance use and all three perceived substance use
indicators loaded significantly onto their respective latent constructs. The standardized
loadings were .62, .80, and .93 for adolescent alcohol use, adolescent cigarette use, and
adolescent marijuana use. The standardized loadings were .85, .72, and .79 for perceived
peer alcohol use, perceived peer cigarette use, and perceived peer marijuana use. The
perceived peer substance use and adolescent substance use latent variables are represented
by circles in Figures 1 and 3.

Structural equation models
We estimated the hypothesized structural equation model (Figure 1), controlling for gender
and adolescent lifetime substance use at Wave 1, to ascertain the hypothesized relationships
between (a) nativity, family functioning (i.e., family connectedness and parental
involvement), perceived peer substance use, and school connectedness (measured at Wave
1) and past-year adolescent substance use at Wave 2. The fit of this model to the data was
evaluated primarily in terms of the comparative fit index (CFI) and the root-meansquare
error of approximation (RMSEA). The chi-square statistic is reported but is not used in
interpretation, given that it often indicates significant deviations even when these deviations
are quite small [23]. CFI values of .95 or greater, and RMSEA values of .06 or less, are
indicative of good model fit [24].

The model provided an adequate fit to the data, χ2 (9) = 33.5, p < .01; CFI = .94; RMSEA
= .02. To explore the effects of social–ecological variables within the overall model, we
examined the path coefficients for each set of direct and indirect relationships. The results
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indicated (Figure 3) that perceived peer substance use (B = .68, p < .001) was positively
related to adolescent substance use at Wave 2, whereas school connectedness was negatively
related to adolescent substance use (B = −.15, p < .05). Neither nativity (B = 0.07, ns),
family connectedness (B = 0.13, ns), nor parental involvement (B = 0.10, ns) were
significantly related to adolescent substance use.

It is worthy of note that nativity was significantly predictive of substance use at the bivariate
level (Figure 2) but was no longer significant when the social–ecological variables were
included in the model. This suggests that the effects of nativity on substance use (i.e., the
Immigrant Paradox) may have been mediated by one or more of the social–contextual
variables in the model. As a result, as a final step of analysis, we tested this possibility
empirically. We used the asymmetric distribution of products tests [25] to evaluate whether
the effects of nativity status and substance use were mediated by (a) perceived peer
substance use, (b) school connectedness, (c) family connectedness, and (d) parental
involvement. This test constructs a 95% confidence interval around the product of the two
unstandardized path coefficients that comprise each mediating pathway. If the confidence
interval for a given product does not include zero, then partial mediation is assumed. This
method is more accurate and statistically powerful [26] than traditional methods of testing
for mediation.

The indirect path between nativity and substance use through perceived peer substance use
was significant (unstandardized point estimate: 0.446; 95% confidence interval [CI ] = 0.250
to 0.642). None of the other indirect paths involving nativity and substance use reached
significance: (a) family connectedness, unstandardized point estimate = −0.011; 95% CI =
−0.014 to 0.035; (b) parental involvement, unstandardized point estimate = 0.006; 95% CI =
−0.014 to 0.027; and (c) school connectedness, unstandardized point estimate = 0.042; 95%
CI = −0.006 to 0.089). As a result, we concluded that only perceived peer substance use
mediated the effect of nativity on substance use.

Post hoc mediation analyses
Although family connectedness and parental involvement were not directly related to
adolescent substance use, we sought to examine whether family connectedness and parental
involvement may have been indirectly related to substance use through perceived peer
substance use and school connectedness. Post hoc mediation analyses were conducted using
the asymmetric distribution of products test. Results indicated two significant mediators of
the effect of family connectedness on substance use: perceived peer substance use
(unstandardized point estimate = −0.033; 95% CI = −0.045 to −0.021) and school
connectedness (unstandardized point estimate = −0.011; 95% CI = −0.020 to −0.002).
Results also indicated two significant mediators of the effect of parental involvement on
substance use: perceived peer substance use (unstandardized point estimate = −0.037; 95%
CI = −0.058 to −0.015) and school connectedness (unstandardized point estimate = −0.011;
95% CI = −0.020 to −0.001).

Discussion
The objective of the current study was to determine whether, and to what extent, ecological
processes such as family connectedness, parental involvement, perceived peer substance use,
and school connectedness can partially explain the differences in substance use between
U.S.-born and immigrant Hispanic adolescents. Such differences represent the “Immigrant
Paradox,” whereby immigrants evidence more favorable health outcomes than their U.S.-
born counterparts.
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As anticipated, the Immigrant Paradox emerged in the present study: immigrant adolescents
were significantly less likely to report using cigarettes, alcohol, or marijuana compared to
U.S.-born adolescents. This effect of nativity was mediated by perceived peer substance use.
Specifically, we found that U.S.-born Hispanic youth were more likely to associate with
substance using peers than were foreign-born youth, and consequently, U.S.-born Hispanic
youth were more likely to report using substances themselves 1 year later. We also found
that perceived peer substance use and school connectedness were directly associated with
substance use. This relationship suggests that school bonding and affiliation is protective
against adolescent substance use beyond simply discouraging adolescents from affiliating
with substance-using peers [17]. The finding that perceived peer substance use was directly
related to substance use is consistent with much of the existing literature on non-Hispanic
white [27] and Hispanic [17,28] samples, which suggests that the peer context is most
proximally related to substance use, whereas other contexts such as the family and peer are
less proximal at this time of development. At least two other studies have reported similar
findings [29,30]. However, these two other studies have been limited by sampling a
nonrepresentative sample of Hispanics in the United States.

Although we did not find a direct relationship between parental connectedness and
substance use or between parental involvement and substance use, we did find that
perceived peer substance use and school connectedness mediated the relationship between
family connectedness and substance use as well as between parental involvement and
substance use. This finding is consistent with prior work [31], and extends past research by
examining the role of multiple contexts (peer and school) as potential mediators of the
relationship between family processes and substance use and by modeling relationships to
substance use over time. Coupled with our finding that the Immigrant Paradox, at least with
regard to substance use, is explained (to some extent) by family processes (i.e., parental
involvement, family connectedness) and affiliation with peers whom the adolescent
perceives as using substances, the protective effects of family processes suggest that family
processes such as parental involvement and family connectedness may help to counteract the
Immigrant Paradox. Specifically, improving family connectedness and parental involvement
may help to offset the effects of nativity on affiliation with perceived substance-using peers,
and may therefore help to reduce risks for substance use in U.S.-born Hispanic adolescents.
However, given that all of the mediators were assessed at the same point in time, future
research should replicate these findings before definitive conclusions can be made.
Nonetheless, the present findings suggest that family strengthening programs may represent
one way to intervene to prevent substance use in U.S.-born Hispanic adolescents [5]. Indeed,
previous research has found that behavioral interventions designed to improve family
processes in Hispanic families may lead to reductions in substance use, both among
immigrant and U.S.-born Hispanic adolescents [32].

Study limitations and strengths
The present results should be interpreted in light of several important limitations. First, this
study, and most of the Add Health data as a whole, relies exclusively on self-report
measures. Independent reports of family connectedness and parental involvement (e.g.,
observational tasks) and of substance use (e.g., biological assays) were not available. A
second limitation is that both peer substance use and adolescent substance use were reported
solely by the adolescent. Consequently, it is possible that the association between
(perceived) peer substance use and adolescent substance use may have been inflated by the
tendency for adolescents to assume that they and their peers are engaging in similar degrees
of substance use (e.g., [33]). Third, the current study examined the prospective association
of ecological processes and substance use among a nationally representative sample of
Hispanic youth of data collected between 1994 and 1996. There is evidence that
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demonstrates that the prevalence of substance use among all adolescents (including
Hispanics) has declined in the past decade. Additionally, patterns of drug use may have
changed in the past 15 years, with drugs such as ecstasy and methamphetamines becoming
popular in the late 1990s [1]. Furthermore, there has been massive migration from Latin
America to the United States, and this wave of newer immigrants may not necessarily be
reflective of the older immigrants. However, more recent cohorts of nationally
representative Hispanic samples (with data on family, school, and peer processes) are not
available. Nonetheless, the ecological processes associated with substance use progression
are still relevant. A final limitation is that, given the moderate sample size, we were not able
to stratify the analyses by country of origin or gender. Such research is important to continue
exploring the effects of nativity on adolescent substance use. The present study is also
characterized by several strengths, including the prospective cohort design, the wide range
of social–ecological processes measured, and the nationally representative sample. Another
strength of the present study is that we examine both the direct and indirect effects of
nativity on Hispanic adolescent substance use.

Conclusions and Implications for Public Health
Despite these limitations, the present study has identified a potential mechanism of
ecological processes (although it is important to note that there may be others) that may help
to explain the Immigrant Paradox. It appears that immigrant adolescents may be less likely
to affiliate with substanceusing peers, and that elements of family functioning may help to
offset the effects of nativity on affiliation with substance-using peers, and may therefore
help to reduce substance use rates in U.S.-born Hispanic adolescents. In the recent past a call
has been made to increase research efforts to understand the etiology of substance use in
U.S.- born Hispanic youth and to develop and evaluate prevention interventions for this
population based on basic epidemiological research [6]. At the minimum, the findings
presented in this study suggest that behavioral interventions to prevent substance use in
U.S.-born Hispanic youth should attend to multiple ecological processes, including family
and peers. Such interventions have already shown promise in preventing substance use
among U.S.-born and foreign-born youth [32-34].
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Figure 1.
Hypothesized ecological predictors of hispanic adolescent substance use.
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Figure 2.
Substance use prevalence estimates for U.S.-born and immigrant Hispanic youth.
* p<0.01; **p<0.001.
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Figure 3.
Model of the Wave 1 ecological predictors of Hispanic adolescent substance use at Wave 2.
Note. ***p < .001; **p < .01; *p < .05. χ2(9) = 33.5, p <0.01; CFI = .94; RMSEA = 0.02.
Note: We controlled for both gender and lifetime substance use at Wave 1. These control
variables were not significantly related to the outcome and hence were not included in the
figure.
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