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Abstract
Background—This study examined adolescent delinquency and alcohol use in relation to young
adult crime, alcohol use disorders (AUDs), and risky sex. Analyses further examined the
influences of late childhood involvement in these problem behavior outcomes, with mediation
through teen delinquency and alcohol use, and examined differences in the pathways for youth
from low- compared to middle-income backgrounds.

Method—Multiple-group latent growth curve modeling was conducted using data collected from
a sample of 808 youth followed from age 10 to age 24. Self-report assessments included
delinquent involvement, alcohol use, and sexual activity in late childhood; delinquency and
alcohol use in adolescence; and crime, AUDs, and risky sex in early adulthood.

Results—Late childhood delinquent involvement was associated with young adult crime, AUDs,
and risky sex indirectly through adolescent delinquency, and had a persistent direct effect on
crime. Adolescent delinquency also mediated the relation between early sex onset and crime.
Early alcohol use predicted a higher level of, and a faster rate of increase in, adolescent drinking,
which predicted, in turn, young adult AUDs and risky sex. Significant group differences indicated
stronger associations between adolescent delinquency and each young adult outcome for youth
from low- compared to those from middle-income backgrounds.

Conclusions—Early intervention may help prevent the development of crime, AUDs, and risky
sex behaviors, especially among disadvantaged youth.

Keywords
Alcohol abuse; delinquency; longitudinal studies; sexual behaviour; social class

Adolescent delinquency and alcohol use are serious public health concerns. These problem
behaviors are common and often co-occur (French & Maclean, 2006). Co-occurrence has
been interpreted as providing evidence for a problem behavior propensity that explains
involvement in both delinquency and alcohol use, and in other risk behaviors (Jessor &
Jessor, 1977). However, research has shown that delinquency and alcohol use are related but
distinct outcomes (White, Pandina, & LaGrange, 1987), with unique developmental trends
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and predictive interrelationships. For example, delinquency peaks in middle adolescence and
declines gradually thereafter (Farrington, 1986), whereas alcohol consumption increases
steadily throughout the teen years (Muthén & Muthén, 2000). There is a greater tendency for
delinquency to predict alcohol use than the reverse (Windle, 1990).

Delinquency and alcohol use in adolescence also are linked to these respective problems in
early adulthood. Adolescent delinquency increases risk for young adult crime (Simons,
Stewart, Gordon, Conger, & Elder, 2002). Likewise, adolescent alcohol use increases risk
for young adult alcohol use disorders (AUDs; Guo, Hawkins, Hill, & Abbott, 2001). Still, at
least three gaps in our understanding of these linkages remain.

First, there is a need to examine associations of adolescent delinquency and alcohol use with
young adult crime and AUDs, respectively, within the context of earlier delinquent
involvement and alcohol use emerging prior to adolescence. Criminality and alcohol
addiction are developmental phenomena with roots in early individual liabilities and social
experiences (Patterson, DeBaryshe, & Ramsey, 1989; Tarter & Vanyukov, 1994). Early
delinquent involvement and alcohol use, during the late elementary school years, are
positive predictors of these respective outcomes in adolescence and early adulthood
(Donovan, 2007; Fergusson, Horwood, & Ridder, 2005; Simons, Johnson, Conger, & Elder,
1998). However, the degree to which adolescent delinquency and alcohol use mediate the
influences of childhood problem behaviors on young adult outcomes remains relatively
unexplored.

If these behaviors unfold progressively (Chen & Kandel, 1995; Loeber & Hay, 1997), then
adolescent problem behaviors may fully mediate the influences of early delinquent
involvement and early alcohol use on young adult crime and AUDs, respectively.
Alternatively, if childhood involvement in these behaviors marks an underlying vulnerability
to subsequent problems (Moffitt, 1993; Patterson, Capaldi, & Bank, 1991; Tarter &
Vanyukov, 1994), then early delinquent involvement and early alcohol use may have
persistent influences on their respective young adult problem outcomes, over and above
indirect influences through adolescent delinquency and alcohol use. This study tests these
hypotheses with longitudinal data extending from late childhood to early adulthood.

Second, there is a need to better understand the general and specific patterns of prediction
from adolescent delinquency and alcohol use to young adult crime and AUDs, as well as
young adult risky sex behaviors. Arnett (2004) notes that the experience of a variety of
romantic and sexual relationships is most common during the young adult years, ‘when
parental surveillance has diminished and there is as yet little normative pressure to enter
marriage’ (p. 10). Thus, sexual behavior takes on increasing significance during early
adulthood, with associated health and emotional risks (Zahran, Zack, Vernon-Smiley, &
Hertz, 2007). Like crime and AUDs, risky sex behaviors in early adulthood have
developmental roots in earlier problem behaviors (Aalsma, Tong, Temkit, & Tu, 2008).

The consequences of delinquent behaviors are broad and long-lasting (Fergusson et al.,
2005). As such, adolescent delinquency may increase risk not only for crime, but also for
AUDs (Harford & Muthén, 2000) and risky sex (Aalsma et al., 2008). For example, as teens
move into early adulthood, a delinquent orientation may manifest itself in new behaviors,
such as having multiple sex partners or failing to adopt safe sex practices. Likewise, the
young adult consequences of adolescent alcohol use may extend beyond AUDs (Duncan,
Alpert, Duncan, & Hops, 1997). For instance, sexual enhancement expectancies and the
pharmacological effects of alcohol may remove inhibitions and disrupt decision-making
processes, thereby increasing risky sex activity (Dermen, Cooper, & Agocha, 1998; George
& Stoner, 2000). However, findings regarding the effects of alcohol on sex behavior are
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mixed, with significant prediction reported in some studies (Strachman, Impett, Henson, &
Pentz, 2009; Stueve & O’Donnell, 2005) but not in others (Morrison et al., 2003). Similar
mixed findings have been observed for associations between alcohol use and subsequent
delinquency and crime (e.g., Duncan et al., 1997; Newcomb & Bentler, 1988). Thus, in
contrast to the broad consequences of delinquency, the consequences of alcohol use may be
linked primarily to alcohol-specific outcomes.

This study tests these hypotheses by examining changes in adolescent delinquency and
alcohol use as predictors of young adult crime, AUDs, and risky sex, and as mediators of the
long-term influences of early delinquent involvement, alcohol use, and sexual activity.
Adolescent delinquency was expected to positively predict, broadly, all three young adult
outcomes, whereas adolescent alcohol use was expected to positively predict, more
specifically, AUDs. It was hypothesized further that influences of the childhood problem
behaviors on young adult crime, AUDs, and risky sex would be at least partially mediated
by teen delinquency and alcohol use. Primary analyses included gender as a covariate, and
supplemental analyses explored possible gender moderation of the relationships under
investigation. Although boys were expected to display higher levels of problem behaviors
than girls, it was hypothesized that the patterns of prediction would be more similar than
different across gender groups.

Third, there is a need to examine the role of socioeconomic background in the development
and consequences of adolescent delinquency and alcohol use. Theory and research initially
hypothesized strong links between socioeconomic status and adolescent problem behaviors;
however, these links have been less robust than expected (for reviews, see Agnew,
Matthews, Bucher, Welcher, & Keyes, 2008; Wiles et al., 2007). Findings from longitudinal
studies are mixed, with low socioeconomic status sometimes increasing, sometimes
decreasing, and sometimes being unrelated to risk behaviors (e.g., Cassewell, Stewart,
Connolly, & Silva, 1991; Wright, Caspi, Moffitt, Miech, & Silva, 1999).

In light of mixed findings, we test three competing hypotheses about the potential
moderating effect of income background on the relationships under investigation. One
hypothesis is that positive associations of adolescent delinquency and alcohol use with
young adult crime, AUDs, and risky sex will be stronger for youth from low-income
backgrounds compared to those from middle-income backgrounds. Here, the assumption is
that low-income youth lack access to resources and supports that may help buffer the
negative consequences of adolescent delinquency and alcohol use (cf. Pampel & Rogers,
2004). An alternative hypothesis is that youth from middle-income backgrounds have more
to lose in terms of social resources and capital; thus, their involvement in these problem
behaviors will be more strongly linked to adverse long-term outcomes by making it difficult
to return to adaptive functioning (e.g., Blaxter, 1990). A third hypothesis is that the
predictive relationships represent general developmental processes that operate in the same
manner for all youth, regardless of their income background, resulting in no differences
across subgroups. To test these hypotheses, multiple group analyses of data collected from a
diverse sample of youth are conducted.

Method
Sample

Data are from the Seattle Social Development Project (SSDP; Hawkins et al., 1997). In fall
1985, all fifth-grade students attending 18 elementary schools serving high-crime
neighborhoods in Seattle were invited to participate. Of the 1053 eligible students, 808
(77%) were consented into the longitudinal study (Mage = 10.7 years, SD = .52). The sample
is gender balanced (412 boys, 396 girls) and ethnically diverse: 47% Caucasian, 26%
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African American, 22% Asian American, and 5% Native American. Slightly over half
(51%) of the participants were from low-income households, based on participation in the
National School Lunch and School Breakfast program. The median annual family income
for the sample was $25,000 in 1985; 46% of parents reported an annual income under
$20,000.

Analyses were based on data collected from participants in late childhood (age 10 – Grade
5), adolescence (ages 14, 15, 16 and 18 – Grades 8, 9, 10, and 12), and early adulthood (ages
21 and 24). Of those originally consented into the longitudinal study, 95% participated at
age 24. Data collection and active informed consent/assent procedures were approved by the
University of Washington’s Human Subjects Division.

Measures
Childhood problem behaviors—Early delinquent involvement was measured with 8
self-report items at age 10, which asked about youths’ frequency of involvement in
behaviors such as vandalism, violence, and delinquent peer associations in the past year. A
scale was created as the average response to these items (α = .61). At age 10, participants
were asked ‘Have you ever drunk beer, wine, whiskey, gin, or other liquor?’ Responses
were coded 1 for any early alcohol use and 0 for no such use. At age 14, participants were
asked whether or not they had ever had sex and, if so, at what age. Responses were used to
create an early sex onset variable coded 1 for sex onset at or before age 11 years and 0 for
either sex onset after age 11 or no sexual activity.

Adolescent delinquency and alcohol use—Delinquency at ages 14, 15, 16, and 18
was measured with 5 self-report items assessing the number of times that youth reported
engaging in behaviors such as vandalism and violence in the past year. Responses for each
item were coded 0 (0 times), 1 (1 time), and 2 (2 or more times). At each time point,
responses to the 5 items were averaged to compute a delinquency scale (average α = .61).
Alcohol use at ages 14, 15, 16, and 18 was measured by asking ‘How many times have you
drunk beer, wine, wine coolers, whiskey, gin or other liquor in the past month?,’ with the
following response codes: 0 (0 times), 1 (1 time), and 2 (2 or more times).

Young adult outcomes—At ages 21 and 24, crime was assessed as the self-reported
past-year frequency of involvement in 15 criminal acts (e.g., financial, property, and violent
crimes). An overall measure of young adult crime was created as the mean of the variables
at ages 21 and 24, and this measure was log transformed prior to analysis. Past year DSM-
IV (American Psychiatric Association, 1994) alcohol abuse and dependence were assessed
at ages 21 and 24 using a modified version (McGee et al., 1990) of the Diagnostic Interview
Schedule (Robins, Helzer, Croughan, Williams, & Spitzer, 1981). A measure of young adult
alcohol use disorders (AUDs) was created by assigning a 1 to those who met criteria for
alcohol abuse and/or alcohol dependence at either age 21 or age 24 and a 0 to those who did
not meet criteria for the disorders. At ages 21 and 24, 8 items asked about participants’
relationship status, number of sex partners, and condom use in the past year. These items
were combined to create a risky sex variable at each young adult time point that identified
participants who reported having 3 or more sex partners and inconsistent condom use
outside of a steady relationship in the past year. A measure of young adult risky sex was
created by assigning a 1 to those who met criteria for risky sex at either age 21 or age 24 and
a 0 to those who did not meet criteria for the outcome.

Demographic characteristics—Income background was measured based on
participation in the National School Lunch and School Breakfast program at ages 10, 11,
and 12 (1 = low-income background and 0 = middle-income or upper-income background;
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because the sample was originally drawn from schools serving higher-crime neighborhoods
in Seattle, almost no participating families would be characterized as upper income). Also,
gender (coded 1 for males and 0 for females) was a covariate in the analyses.

Analyses
Analyses were conducted using latent growth curve modeling (LGM) in Mplus 5.1 (Muthén
& Muthén, 2009) with the weighted least squares means-variance (WLSMV) estimator.
WLSMV estimation is appropriate for models with categorical outcomes, and it incorporates
missing data procedures to maximize the use of available data. Model fit was evaluated
using the Tucker–Lewis Index (TLI) and the root mean square error of approximation
(RMSEA), with values above .95 and below .06, respectively, indicating acceptable fit (Hu
& Bentler, 1999). Several steps were taken to ensure that the SSDP data, which were
collected as part of a larger prevention trial, were appropriate for the current etiological
analyses (e.g., an intervention covariate was unrelated to the outcomes, covariance
similarities were observed across conditions).

Results
Descriptive statistics are presented in Table 1 for the total sample and for each income
group. Youth from a low-income background had higher means on several measures of
delinquency, and on the early-onset sex variable, compared to youth from a middle-income
background. Regarding alcohol use, the sole statistically significant difference showed a
higher level of early alcohol use among those from middle- compared to low-income
backgrounds. There were no statistically significant group differences on the young adult
outcomes.

Correlations among study variables are reported in Table 2 separately by income group.
There were expected positive associations between the childhood problem behaviors and the
indicators of adolescent delinquency and alcohol use, and the young adult outcomes. A
somewhat larger number of statistically significant associations were observed among low-
income compared to middle-income youth.

The primary analyses were conducted in 3 stages. First, separate LGMs for delinquency and
alcohol use, along with a combined (dual process) model, examined patterns of change and
interrelationships over time, from age 14 to age 18. Loadings of the intercept [1,1,1,1] and
slope [0,1,2,4] factors were fixed at values that correspond to linear change, with intercepts
set at age 14. Further analyses examined possible nonlinear change. Linear growth models
were supported for both delinquency, χ2 (5, N = 800) = 10.24, p = .07, TLI = .98, RMSEA
= .04, and alcohol use,χ2 (6, N = 800) = 9.69, p = .14, TLI = .99, RMSEA = .03. There was a
significant average decrease in delinquency (M = −.009) and a significant average increase
in alcohol use (M = .155), with significant variability about the means (delinquency slope
variance = .004, p < .05; alcohol use slope variance = .037, p < .05). The dual process LGM
displayed acceptable fit, χ2 (15, N = 800) = 30.40, p = .01, TLI = .99, RMSEA = .04. Neither
the predictive relationship between the delinquency intercept and the alcohol use slope nor
that between the alcohol use intercept and the delinquency slope was statistically significant.
Preliminary LGMs excluded covariates, which resulted in a loss of 8 cases; subsequent
analyses used the full sample.

The second stage added predictors and outcomes to the dual process model. A conceptual
illustration of the full LGM is depicted in Figure 1. Covariances among exogenous
variables, and also among residuals of the outcomes, were freely estimated, as were
covariances among residuals of the intercept factors and (separately) the slope factors.
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Model fit was acceptable, χ2 (31, N = 808) = 47.33, p = .03, TLI = .99, RMSEA = .03. Path
estimates are reported in Table 3.

Early delinquent involvement and sex onset were associated with higher levels of middle-
adolescent delinquency and alcohol use. Early alcohol use positively predicted a higher level
of alcohol use in middle adolescence and a faster rate of increase in drinking thereafter, but
was not associated with either the subsequent level or change in delinquency. Early
delinquent involvement positively predicted young adult crime. Income background was not
related to the outcomes. Middle-adolescent delinquency was associated with increased risk
for each outcome. Predictive associations for alcohol use were more specific. For example,
level of alcohol use in middle adolescence was positively related only to AUDs in early
adulthood; however, growth in adolescent alcohol use was associated with increased risk for
young adult risky sex in addition to AUDs. Gender had expected associations with the
outcomes, with one exception: Male gender was associated negatively with age 14 alcohol
use, reflecting the fact that girls (M = .37, SD = .71) in this sample reported a somewhat
higher level of alcohol use than boys (M = .35, SD = .68) at this time. Tests of mediation
through adolescent problem behaviors showed small but statistically significant (p < .05)
indirect effects of early delinquent involvement on crime (β = .09), AUDs (β = .08), and
risky sex (β = .08); early alcohol use on AUDs (β = .08); and early sex onset on crime (β = .
08).

In the third stage of analysis, the full LGM (Figure 1) was estimated as a multiple-group
model to test for differences in the path coefficients across income groups. Analyses began
with a model that allowed all paths to vary freely across the two groups, which is similar to
what would be obtained if separate models were conducted for each group, except the two
groups were examined simultaneously in a single model. The fit of this unconstrained
multiple-group LGM was acceptable, χ2 (51, N = 808) = 78.33, p = .01, TLI = .98, RMSEA
= .04. Next, a model was estimated that constrained to equality across groups all 44
structural (i.e., directional) paths. These constraints forced each estimated path coefficient
(e.g., between early alcohol use and the alcohol use intercept) to take on the same value in
both groups. A model comparison showed that these constraints contributed to a statistically
significant decrease in fit compared to the unconstrained model, χ2 (30, N = 808) = 46.95, p
= .03, which indicates that some of the constrained path coefficients should be allowed to be
different across groups. To systematically investigate which paths show group differences,
modification indices from the constrained model were examined. Modification indices
estimate the degree to which freeing a constrained parameter estimate will improve model
fit; larger values suggest greater improvements to the fit of the model. The constraint on the
path coefficient with the largest modification index was released and the model was re-
estimated, comparing the new model fit with that of the unconstrained model. This process
was repeated until a modified model with acceptable fit in comparison to the unconstrained
model was obtained.

Constraints on 4 paths were released, resulting in a final model with some path coefficients
that were forced to be the same and some that were allowed to vary across the two groups.
This ‘partially constrained’ model had acceptable global fit, χ2 (72, N = 808) = 108.82, p = .
00, TLI = .98, RMSEA = .04, and it did not fit significantly worse than the unconstrained
model, χ2 (29, N = 808) = 42.77, p = .05. Thus, the partially constrained model was
preferred because it struck the best balance between fit and parsimony. Three of the released
constraints showed significant group differences in the (unstandardized) path estimates
between the delinquency slope factor and young adult crime (b = 2.69, p < .05 for middle-
income; b = 3.44, p < .05 for low-income), risky sex (b = 2.54, p < .05 for middle-income; b
= 3.89, p < .05 for low-income), and AUDs (b = 2.21, p < .05 for middle-income; b = 5.88, p
< .05 for low-income). The fourth released constraint revealed that gender had a statistically
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significant positive association with the delinquency slope factor only for youth from a
middle-income background (b = .04, p < .05 for middle-income; b = .01, p > .05 for low-
income).

As a final consideration, additional multiple group analyses were conducted to explore
gender differences in the associations depicted in Figure 1. Compared to an unconstrained
model with path coefficients freely estimated across gender groups, a constrained model that
forced each path estimate to take on the same value for boys and girls had significantly
worse fit, χ2 (22, N = 808) = 57.38, p = .0001, suggesting the presence of gender group
differences. Modification indices revealed that the (unstandardized) paths of both early
delinquent involvement (b = .07, p < .05 for girls; b = .02, p < .05 for boys) and early
alcohol use (b = .04, p < .05 for girls; b = .01, p > .05 for boys) to the delinquency intercept
were stronger for girls than boys. After the constraints on these two parameter estimates
were released, the resultant model did not fit significantly worse than the unconstrained
model, χ2 (21, N = 808) = 30.81, p = .08.

Discussion
Drawing on longitudinal data spanning late childhood to early adulthood, the current
analyses addressed three gaps in the literature by examining the development and
consequences of growth in adolescent delinquency and alcohol use among a diverse sample
of youth. First, delinquent involvement in late childhood positively predicted crime in early
adulthood, both directly and indirectly through adolescent delinquency. This is consistent
with research that has identified childhood delinquent behaviors as markers of risk for
subsequent antisociality (Loeber & Hay, 1997; Moffitt, 1993; Patterson et al., 1991). The
earlier such behaviors are initiated, the more difficult it is to resume a positive
developmental trajectory. However, early delinquent involvement was not related to change
in adolescent delinquency. It appears that youth with elevated delinquent involvement in late
childhood (age 10) maintained high levels of delinquency in middle adolescence (age 14)
and crime in early adulthood (ages 21 and 24), demonstrating the stability of antisocial
behavior over time among youth with early emerging problems (Simons et al., 2002).

Early alcohol use was associated with a higher level of, and an accelerated increase in,
adolescent alcohol use, both of which were associated, in turn, with elevated risk for young
adult AUDs. This illustrates a developmental progression from early alcohol initiation to
frequent and increasing alcohol use (as mediators) to problematic drinking (Chen & Kandel,
1995). Such a progression has been hypothesized to reflect the unfolding of an underlying,
biologically based liability that increases risk for the development of alcoholism (Tarter &
Vanyukov, 1994).

Second, results showed that delinquent involvement in late childhood was associated with
higher levels of both delinquency and alcohol use in middle adolescence (Windle, 1990).
Moreover, a high level of delinquency in adolescence positively predicted not only crime
but also AUDs and risky sex in early adulthood, and change in adolescent delinquency was
positively related to young adult crime and AUDs in the total sample. These findings
illustrate the broad impact of delinquency on functioning in early adulthood (Fergusson et
al., 2005), which may represent adverse consequences that accumulate over the life course.

The pattern of relationships for alcohol was more specific than that for delinquency;
however, growth in adolescent alcohol use was associated positively with young adult risky
sex. Drinking may facilitate risky sexual involvement, either through the expectation that it
will enhance sexuality or through the pharmacological effects of alcohol (Dermen et al.,
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1998; George & Stoner, 2000). A disinhibitory pattern, once established in adolescence,
may extend into young adulthood.

Early-onset sexual behavior was associated directly with elevated levels of delinquency and
alcohol use in middle adolescence and indirectly with young adult crime. These predictive
associations might be explained by common causal influences (Jessor & Jessor, 1977);
however, there is evidence that such associations persist when controlling for a range of
background characteristics (Fergusson & Lynskey, 1996).

Third, multiple group analyses revealed four statistically significant income-group
differences, three of which indicated that positive relationships between adolescent
delinquency and young adult outcomes were stronger for youth from low- compared to those
from middle-income backgrounds. It has been suggested that high socioeconomic status
individuals may have more to lose from problem behaviors (e.g., Blaxter, 1990). By
contrast, the current results indicate that low-income youth may experience greater harm
from adolescent delinquency than high-income youth. It is possible that low-income youth
lack access to resources that buffer middle- and high-income youth from the adverse
consequences of problem behavior. As noted by Pampel and Rogers (2004), low-income
individuals may experience a form of double jeopardy, in which socioeconomic
disadvantage and problem behaviors synergistically increase risk for harmful outcomes.

Exploratory gender moderation analyses revealed more similarities than differences in the
relationships under investigation. Two differences were observed, indicating that both early
delinquent involvement and early alcohol use had stronger positive associations with the
adolescent delinquency intercept for girls than boys. This is consistent with speculation that
girls may be more vulnerable to the adverse consequences of early problem behaviors than
boys (e.g., Nolen-Hoeksema, 2004); however, replication analyses are needed.

Findings should be interpreted in light of limitations. Participants were drawn from an urban
area in the northwestern region of the United States, and results may not generalize to other
populations. Assessments were collected using only self-report questionnaires, and some of
the measures were coarsely categorized, potentially limiting the variability. Modification
indices, which were used to systematically explore group differences in the associations,
could have capitalized on chance differences in this sample; replications are called for.
Moreover, additional studies based on an expanded consideration of the multiple dimensions
of socioeconomic status are needed.

Because early delinquent involvement has broad and lasting consequences for subsequent
functioning, early and sustained intervention efforts are needed to prevent the development
of delinquency. Such interventions, if successful, may help prevent long-term problems in
multiple domains of functioning (Boisjoli, Vitaro, Lacourse, & Barker, 2007). Findings also
highlight the importance of delaying alcohol initiation, as well as targeting reduced
adolescent alcohol use as a mediating process to interrupt pathways leading from early
alcohol use to problem drinking (Spoth, Redmond, Shin, & Azevedo, 2004). Because both
delinquency and risky sex are associated with drinking, interventions focused on preventing
alcohol use might benefit from incorporating information about these other problem
behaviors (e.g., by addressing sexual enhancement expectancies) into their curricula
(Strachman et al., 2009). Youth from low-income backgrounds with early emerging
problems may particularly benefit from screening and referral to targeted services that offer
resources to help redirect antisocial developmental trajectories. [box]
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Key points

Adolescent delinquency is known to have broad consequences for young adult crime,
alcohol use disorders, and risky sex. This study found that these links were stronger for
youth from low-income compared to those from middle-income backgrounds.

Childhood delinquent involvement positively predicted young adult crime, both directly
and indirectly through adolescent delinquency.

Alcohol use displayed a progression from childhood initiation to frequent and increasing
adolescent consumption, as mediating mechanisms, to young adult alcohol use disorders.

Effective early delinquency prevention may help prevent long-term problems in multiple
domains of functioning, especially among disadvantaged youth. Delaying alcohol
initiation and reducing adolescent alcohol use may help interrupt the progression to
alcohol use disorders.

Acknowledgments
This research was supported by Grant # 5R01DA021426-08 from the National Institute on Drug Abuse (NIDA).
The content is solely the responsibility of the authors and does not necessarily reflect the official views of NIDA.

References
Aalsma M, Tong Y, Temkit M, Tu W. Adolescent delinquency and young adult sexual behavior and

STI. Journal of Adolescent Health. 2008; 42:S13.
Agnew R, Matthews SK, Bucher J, Welcher AN, Keyes C. Socioeconomic status, economic problems,

and delinquency. Youth and Society. 2008; 40:159–181.
American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 4.

Washington, DC: American Psychiatric Association; 1994.
Arnett, JJ. Emerging adulthood: The winding road from the late teens through the twenties. New York:

Oxford University Press; 2004.
Blaxter, M. Health and lifestyles. London: Tavistock; 1990.
Boisjoli R, Vitaro F, Lacourse E, Barker ED. Impact and clinical significance of a preventive

intervention for disruptive boys: 15-year followup. British Journal of Psychiatry. 2007; 191:415–
419. [PubMed: 17978321]

Cassewell S, Stewart J, Connolly G, Silva P. A longitudinal study of New Zealand children’s
experience with alcohol. British Journal of Addiction. 1991; 86:277–285. [PubMed: 2025690]

Chen K, Kandel DB. The natural history of drug use from adolescence to the mid-thirties in a general
population sample. American Journal of Public Health. 1995; 85:41–47. [PubMed: 7832260]

Dermen KH, Cooper ML, Agocha VB. Sex-related alcohol expectancies as moderators of the
relationships between alcohol use and risky sex in adolescents. Journal of Studies on Alcohol. 1998;
59:71–77. [PubMed: 9498318]

Donovan JE. Really underage drinkers: The epidemiology of children’s alcohol use in the United
States. Prevention Science. 2007; 8:192–205. [PubMed: 17629790]

Duncan SC, Alpert A, Duncan TE, Hops H. Adolescent alcohol use development and young adult
outcomes. Drug and Alcohol Dependence. 1997; 49:39–48. [PubMed: 9476698]

Farrington, DP. Age and crime. In: Tonry, M.; Morris, N., editors. Crime and justice: An annual
review of research. Vol. 7. Chicago, IL: University of Chicago; 1986. p. 189-250.

Fergusson DM, Horwood LJ, Ridder EM. Show me the child at seven: The consequences of conduct
problems in childhood for psychosocial functioning in adulthood. Journal of Child Psychology and
Psychiatry. 2005; 46:837–849. [PubMed: 16033632]

Fergusson DM, Lynskey MT. Alcohol misuse and adolescent sexual behaviors. Pediatrics. 1996;
98:91–96. [PubMed: 8668418]

Mason et al. Page 9

J Child Psychol Psychiatry. Author manuscript; available in PMC 2011 December 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



French MT, Maclean JC. Underage alcohol use, delinquency, and criminal activity. Health Economics.
2006; 15:1261–1281. [PubMed: 16786500]

George WH, Stoner SA. Understanding acute alcohol effects on sexual behavior. Annual Review of
Sex Research. 2000; 11:92–123.

Guo J, Hawkins JD, Hill KG, Abbott RD. Childhood and adolescent predictors of alcohol abuse and
dependence in young adulthood. Journal of Studies on Alcohol. 2001; 62:754–762. [PubMed:
11838912]

Harford TC, Muthén BO. Adolescent and young adult antisocial behavior and adult alcohol disorders:
A fourteen-year prospective follow-up in a national survey. Journal of Studies on Alcohol. 2000;
61:524–528. [PubMed: 10928722]

Hawkins JD, Graham JW, Maguin E, Abbott RD, Hill KG, Catalano RF. Exploring the effects of age
of alcohol use initiation and psychosocial risk factors on subsequent alcohol misuse. Journal of
Studies on Alcohol. 1997; 58:280–290. [PubMed: 9130220]

Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria
versus new alternatives. Structural Equation Modeling. 1999; 6:1–55.

Jessor, R.; Jessor, SL. Problem behavior and psychological development: A longitudinal study of
youth. New York: Academic Press; 1977.

Loeber R, Hay D. Key issues in the development of aggression and violence from childhood to early
adulthood. Annual Review of Psychology. 1997; 48:371–410.

McGee R, Feehan M, Williams S, Partridge F, Silva PA, Kelly J. DSM-III disorders in a large sample
of adolescents. Journal of the American Academy of Child and Adolescent Psychiatry. 1990;
29:611–619. [PubMed: 2387797]

Moffitt TE. Adolescence-limited and life-course-persistent antisocial behavior: A developmental
taxonomy. Psychological Review. 1993; 100:674–701. [PubMed: 8255953]

Morrison DM, Gillmore MR, Hoppe MJ, Gaylord J, Leigh BC, Rainey D. Adolescent drinking and
sex: Findings from a daily diary study. Perspectives on Sexual and Reproductive Health. 2003;
35:162–168. [PubMed: 12941648]

Muthén BO, Muthén LK. The development of heavy drinking and alcohol-related problems from ages
18 to 37 in a US national sample. Journal of Studies on Alcohol. 2000; 61:290–300. [PubMed:
10757140]

Muthén, LK.; Muthén, BO. Mplus user’s guide. 5. Los Angeles, CA: Muthén & Muthén; 2009.
Newcomb MD, Bentler PM. Impact of adolescent drug use and social support on problems of young

adults: A longitudinal study. Journal of Abnormal Psychology. 1988; 97:64–75. [PubMed:
3351114]

Nolen-Hoeksema S. Gender differences in risk factors and consequences for alcohol use and problems.
Clinical Psychology Review. 2004; 24:1010.

Pampel FC, Rogers RG. Socioeconomic status, smoking, and health: A test of competing theories of
cumulative advantage. Journal of Health and Social Behavior. 2004; 45:306–321. [PubMed:
15595509]

Patterson, GR.; Capaldi, DM.; Bank, L. An early starter model for predicting delinquency. In: Pepler,
DJ.; Rubin, KH., editors. The development and treatment of childhood aggression. Hillsdale, NJ:
Lawrence Erlbaum; 1991. p. 139-168.

Patterson GR, DeBaryshe BD, Ramsey E. A developmental perspective on antisocial behavior. The
American Psychologist. 1989; 44:329–335. [PubMed: 2653143]

Robins, LN.; Helzer, JE.; Croughan, J.; Williams, JBW.; Spitzer, RL. NIMH Diagnostic Interview
Schedule: Version III. Rockville, MD: National Institute of Mental Health; 1981 May.

Simons RL, Johnson C, Conger RD, Elder GH. A test of latent-trait versus life-course perspectives on
the stability of antisocial behavior. Criminology. 1998; 36:217–242.

Simons RL, Stewart E, Gordon LC, Conger RD, Elder GH. A test of life-course explanations for
stability and change in antisocial behavior from adolescence to young adulthood. Criminology.
2002; 40:401–434.

Spoth RL, Redmond C, Shin C, Azevedo K. Brief family intervention effects on adolescent substance
initiation: School-level growth curve analyses 6 years following baseline. Journal of Consulting
and Clinical Psychology. 2004; 72:535–542. [PubMed: 15279537]

Mason et al. Page 10

J Child Psychol Psychiatry. Author manuscript; available in PMC 2011 December 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Strachman A, Impett EA, Henson JM, Pentz MA. Early adolescent alcohol use and sexual experience
by emerging adulthood: A 10-year longitudinal investigation. Journal of Adolescent Health. 2009;
45:478–482. [PubMed: 19837354]

Stueve A, O’Donnell LN. Early alcohol initiation and subsequent sexual and alcohol risk behaviors
among urban youths. American Journal of Public Health. 2005; 95:887–893. [PubMed: 15855470]

Tarter RE, Vanyukov M. Alcoholism: A developmental disorder. Journal of Consulting and Clinical
Psychology. 1994; 62:1096–1107. [PubMed: 7860808]

White HR, Pandina RJ, LaGrange RL. Longitudinal predictors of serious substance use and
delinquency. Criminology. 1987; 25:715–740.

Wiles NJ, Lingford-Huges A, Daniel J, Hickman M, Farrell M, Macleod J, et al. Socio-economic
status in childhood and later alcohol use: A systematic review. Addiction. 2007; 102:1546–1563.
[PubMed: 17680850]

Windle M. A longitudinal study of antisocial behaviors in early adolescence as predictors of late
adolescent substance use: Gender and ethnic group differences. Journal of Abnormal Psychology.
1990; 99:86–91. [PubMed: 2307771]

Wright BR, Caspi A, Moffitt TE, Miech RA, Silva PA. Reconsidering the relationships between SES
and delinquency: Causation but not correlation. Criminology. 1999; 37:175–194.

Zahran HS, Zack MM, Vernon-Smiley ME, Hertz MF. Health-related quality of life and behaviors
risky to health among adults aged 18–24 years in secondary or higher education – United States,
2003–2005. Journal of Adolescent Health. 2007; 41:389–397. [PubMed: 17875465]

Mason et al. Page 11

J Child Psychol Psychiatry. Author manuscript; available in PMC 2011 December 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 1.
Conceptual illustration of the latent growth curve model examining childhood predictors and
young adult outcomes of changes in adolescent delinquency and alcohol use. Covariates (not
displayed) include gender and income background.
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