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Abstract Adolescent sexual risk-taking is common and
often occurs under the influence of alcohol. Although
alcohol use emerges in early adolescence, there is little
empirical research examining whether growth in alcohol
use during this developmental period predicts later risky
sexual behavior. Such information could provide a critical
opportunity for the prevention of sexually transmitted
infections and unwanted teenage pregnancies. The current
study examined alcohol use as a developmental mediator of
the relationship between conduct problems, impulsivity,
poverty, race and menarche assessed at age 11, and sexual
risk-taking among girls at age 16. The sample comprised
499 participants of the Pittsburgh Girls Study (57.7%
African American and 42.3% European American) inter-
viewed annually for 6 years between age 11 and 16. The
results of the conditioned latent growth curve model
showed that the rate of increase in alcohol use, and African
American race, predicted higher rates of sexual risk-taking
at age 16. However, European American race predicted the
intercept and slope of alcohol use. When mediation was
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tested, the results showed that age 12 use and an increase in
propensity for alcohol use between 12 and 15 explained the
relationship between European American race and later
risky sex, but this was not the case for African American
girls. Use of alcohol at age 12 also mediated the association
between early menarche and subsequent sexual risk-taking.
The implications of the findings for sexual risk prevention
are discussed.

Keywords Risky sex - Girls - Alcohol use - Adolescence -
Latent growth curves

High rates of sexual risk-taking behaviors, such as
inconsistent condom use, multiple serial and/or concurrent
sexual partners, and early age of first sexual intercourse
among adolescents are major public health concerns
(Centers for Disease Control and Prevention [CDC]
2009a; Poulin and Graham 2001). Recent reports indicate
that there are 9.1 million diagnosed cases of sexually
transmitted infections (STIs) among 15-24 year olds each
year (CDC 2009b), that adolescents account for half of all
new human immunodeficiency virus (HIV) infections
(American Social Health Association 2005), and that the
U.S. continues to have the highest rate of teenage
pregnancy among developed countries (Abma et al. 2004).
Increasing trends, such as a 42% increase in the period from
2000-2004 in the number of youth living with HIV/
acquired immune deficiency syndrome (AIDS; CDC
2008) give further cause for concern.

Data show that adolescent girls pay a particularly high
price for sexual risk-taking. In addition to the greater
burden of teen parenthood (Cabrera et al. 2000), teenage
girls are more likely than same-age boys to contract STIs
(Quinn and Overbaugh 2005), including HIV, chlamydia,
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and gonorrhea (CDC 2009a). Racial/ethnic disparities also
exist. Beginning in early adolescence, higher rates of STIs
and unplanned pregnancies have been reported among
African American adolescent girls compared with their
European American counterparts (CDC 2009a; Hallfors et
al. 2007). For example, between the ages of 10 and
14 years, African American girls are 11.4 times more likely
to contract chlamydia, and 21.6 times more likely to
contract gonorrhea than are European American girls
(CDC 2009a). Evidence is mixed as to whether these
disparities can be accounted for by differences in sexual
risk behaviors. African American youth tend to initiate
sexual intercourse at younger ages (Upchurch et al. 1998)
and to report higher rates of multiple sexual partners (Ku et
al. 2002) than European American youth. Other data
however, indicate that African American adolescent girls
are less likely than European American girls to engage in
high-risk behaviors despite higher rates of STIs (Halpern et
al. 2004), and are equally likely to report condom use
(CDC 2009b), suggesting that other factors contribute to
race disparities in vulnerability. Lower family income for
example, is known to be associated with a greater
likelihood of engaging in risky sexual behavior (Upchurch
et al. 1999) possibly reflecting differences in future
orientation, perceived life opportunities and available social
roles (Brener and Collins 1998; Whitaker et al. 2000).

It is well established that the consumption of alcohol
independently influences decisions around sex, and under-
mines skills for condom negotiation (e.g. Cooper 2002).
Drinking alcohol is also linked with a greater number of
sexual partners, condom accidents and an increased
incidence of STIs (Brookmeyer and Henrich 2009; Stueve
and O’Donnell 2005). The co-occurrence of alcohol use
and risky sex is prevalent during adolescence: Over 20% of
high school students reported that they were under the
influence of alcohol during their last sexual interaction
(CDC 2009b). More distally, alcohol use has been shown to
predict timing of onset of sexual intercourse (e.g., Santelli et
al. 2004). However, although alcohol use increases rapidly in
early adolescence (Johnson et al. 2005), it is not known
whether the rapidity with which propensity for alcohol use
increases is an important risk factor for later sexual risk-
taking. Evidence from a multi-wave longitudinal study of
European American male and female youth followed from
mid adolescence (age 15) to 28 years supports the notion that
this dimension of alcohol use is important (Dogan et al.
2010). The results of this study showed that growth in
alcohol use predicted a faster increase in the number of
yearly sexual partners during late adolescence, after account-
ing for the effects of covariates such as conduct problems and
aggression. The reverse relationship (i.e., increasing sexual
partners predicting increased alcohol use) was not sup-
ported. Establishing whether such a relationship also holds

in early adolescence, when the prevalence of alcohol use
first begins to escalate, could provide critical opportunities
for the prevention of adverse sexual health outcomes. The
current study aims to improve understanding of these
prospective relationships among adolescent girls.

Sexual risk-taking is frequently conceptualized along with
other risky behaviors, including alcohol use, as part of a
Problem Behavior Syndrome (Donovan and Jessor 1985).
Consistent evidence from clinic-referred and community
samples has shown that both conduct disorder (CD) and poor
impulse control are associated with sexual risk-taking, such
as carly onset sexual intercourse and involvement with
multiple partners (Crockett et al. 2006; Kahn et al. 2002) as
well as earlier onset, and more rapid escalation of alcohol use
and more problematic use of alcohol (e.g., Soloff et al. 2000;
Tarter et al. 1999). In one prospective study of predominant-
ly European American children, impulsiveness at age 3
predicted age of first romantic relationship and alcohol use at
age 16, which in turn predicted greater number of sexual
partners at age 19 (Zimmer-Gembeck et al. 2004). Although
not formally tested in the study, this finding suggests that
adolescent alcohol use may mediate the relationship between
early behavior problems and poor impulse control in
childhood, and sexual risk-taking in young adulthood.

The current study examines whether an increasing
propensity to use alcohol among young adolescent females
predicts subsequent sexual risk-taking in mid-adolescence
and whether these developmental changes in alcohol use
mediate the associations between early symptoms of CD
and poor impulse control, and later risky sexual behavior.
Prior research however suggests that these relationships
will differ by race. First, African American youth tend to
show a later onset of alcohol use (Wallace et al. 2003), and
follow different developmental trajectories of alcohol use
compared to European American teenagers (Flory et al.
2006). Second, it has been argued that Problem Behavior
Theory does not explain the sexual behaviors of African
American and European American youth equally well
(Doljanac and Zimmerman 1998). For example, some
studies have reported little correspondence between sexual
risk-taking and either alcohol use or behavior problems
among African American adolescents (e.g., Stanton et al.
1993), whereas others have reported a similar degree of
covariation (Farrell et al. 1992). Third, early biological
maturation is associated with earlier onset of alcohol use in
girls (e.g., Lanza and Collins 2002) and with higher rates of
alcohol use (Costello et al. 2006), yet it also tends to be
more characteristic of African American than European
American girls (Herman-Giddens et al. 1997). There has
been a dearth of research examining these complex
relationships and it remains unclear whether the relation-
ships between early pubertal maturation, emerging alcohol
use, and sexual risk-taking behaviors vary by race.
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The current study examined the prospective relations
between the development of alcohol use and sexual risk-
taking in an urban community sample of African American
and European American adolescent girls. Four hypotheses
were tested. First we expected that symptoms of CD and
impulsivity, early age of menarche, race and household
poverty at age 11 (before sexual activity was initiated) would
predict sexual risk-taking at age 16. Second, we hypothesized
that onset and an increase in an individual’s propensity to use
alcohol between ages 12 and 15 years would predict age 16
risky sexual behavior. Third, we tested the hypothesis that
emerging alcohol use would mediate the relationship between
the age 11 distal predictors and risky sex. Finally, we
hypothesized that the mediating effects of increasing alcohol
use on the relationship between distal predictors and risky
sexual behavior would be stronger for European American
than for African American girls.

Method
Sample Description

Participants in the current study were drawn from the
Pittsburgh Girls Study (PGS): a longitudinal study of a
community sample of 2,451 girls, ages 5-8 at the first
assessment, and their primary caretakers. The PGS sample
was identified following an enumeration of the City of
Pittsburgh. In this process, all households in the poorest
third of city neighborhoods, and 50% of the households in

Table 1 Descriptive statistics for study variables (N=499)

the remaining neighborhoods were sampled (see Hipwell et
al. 2002; Keenan et al. 2010 for details). The analyses
presented here use six waves of data collected prospectively
on the oldest cohort of girls (N=622 at age 8 in assessment
wave 1), from the age of 11 to 16 years. Retention of the
original sample was high, with 88.1% participants (N=548)
completing the ninth annual interview at age 16 years.

In order to examine specific relationships between
alcohol use and risky sex for African American and
European American girls, we excluded the small number
of girls (N=33) representing other races. We also excluded
one girl who reported that she had initiated sexual intercourse
with a boy by age 11. Data on age 16 risky sexual behaviors
were not available for 15 girls either because their caregivers
requested that questions pertaining to sex should not be asked,
or the girls refused to answer. Descriptive statistics for the
final sample (N=499) of 288 (57.7%) African American and
211 (42.3%) European American girls are shown in Table 1.

There was differential attrition across the 6 years of
follow-up by racial group. A greater percentage of
European American (54%) than African American (46%)
families were lost to follow-up (x°[1]=4.57, p<.05).
However, there were no significant differences between
retained participants and those lost to follow-up on any
other variables used in the study.

Procedure

Separate in-home interviews for the girl and caretaker were
conducted annually by trained interviewers using a laptop

European American (N=211)

African American (N=288)

N (%) Mean (SD) N (%) Mean (SD) N (%) Mean (SD) p

Covariates at age 11

Public assistance 130 (26.7) 26 (12.7) 64 (36.7) Hokk

Conduct problems 98 (1.7) 18 (1.7) 1.13 (1.7) *

Impulsivity 1.98 (1.7) 1.63 (1.5) 2.23 (1.8) HEE

Menarche 139 (30.5) 44 (23.7) 95 (35.3) **
Rates of alcohol use

Age 12 77 (15.8) 39 (18.9) 38 (13.5) ns

Age 13 91 (18.6) 54 (26.0) 37 (13.1) HoHE

Age 14 135 (27.8) 84 (41.0) 51 (18.2) HoHE

Age 15 157 (32.2) 90 (43.9) 67 (23.8) HoHE
Age 16 risky sex behaviors

> 2 partners 57 (11.4) 19 (9.0) 38 (13.2) ns

Inconsistent BC 102 (20.4) 32 (15.2) 70 (24.3) *

Pregnant 27 (5.4) 52.4) 22 (7.6) Hk

STI 7 (1.4) 3(1.4) 4(1.4) ns

* p<.05, ** p<.01, *** p<.001. BC Birth Control, ST/ Sexually Transmitted Infection
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computer. All study procedures were approved by the
University of Pittsburgh Institutional Review Board. Families
were compensated for their participation.

Measures

Sexual risk-taking was assessed by girl report using the
Adolescent Sexual Activity Index (ASAI, Hansen et al.
1999) administered from age 11 onwards. In this, and every
subsequent annual administration of the ASAI, girls who
reported having sexual intercourse with a boy in the past
year were also asked to report on the number of sexual
partners. Three additional items assessed frequency and
method of birth control, whether or not they had been
pregnant and whether they had been diagnosed or treated
for an STI in the past year. Frequency of birth control was
assessed by asking: ‘Think of the times you have had
sexual intercourse with a boy. How often did you use birth
control? By that we mean condoms, birth control pill or
patch, withdrawal, the boy pulls out etc.” Four response
choices were given: ‘never,” ‘sometimes,” ‘most of the
time,” and ‘always.” If the girl responded ‘sometimes’ or more
often, she was also asked which form(s) of birth control she
used. Following prior research (e.g., Locke and Newcomb
2008), a risky sex index was created from four dichotomized
items assessed at age 16: i) had sexual intercourse with
two or more partners in the past year; ii) did not
‘always’ use birth control, and/or did not use condoms; iii)
had been pregnant in the past year; and iv) had an STI in
the past year (see Table 1). Of girls reporting STIs, 71.4%
also reported inconsistent birth control, 42.9% had two or
more sexual partners, and 28.6% had become pregnant in the
past year. Of girls who had become pregnant, 85.7% reported
inconsistent use of birth control, 28.6% had two or more
partners and 7.1% contracted an STI. Becoming pregnant
and contracting an STI were thus not fully accounted for by
either reported number of sexual partners or use of birth
control, including condoms. Of those girls who had ever had
sexual intercourse, the ages of initiation were as follows:
3.9% at age 12, 3.9% at age 13, 11.8% at 14, 21.9% at 15
and the remaining 58.5% at 16 years. “Young age at first
sexual intercourse’ was not included in the index to ensure
that predictors temporally pre-dated the outcome variable.
Girls reporting no sexual activity in the past year were coded
as not engaging in sexual risk-taking. The majority (78.9%)
of 16 year-old girls reported no sexually risky behavior,
11.2% reported one, 8.1% reported two and 1.7% reported
three or four behaviors.

Alcohol Use Girls reported on any use of beer, wine, or
distilled spirits in the past year, using items adapted from
the Rutgers Health and Human Development Project
(Pandina et al. 1984). Among 12-year-old girls reporting

use in the past year, all reported drinking less than once per
month. Due to the low variability in the frequency of alcohol
use, past year reports of any alcohol use (coded 0=no, 1=yes)
at ages 12—15 were used.

Conduct problems and impulsivity were assessed using
caregiver reports on the Child Symptom Inventory—4th
edition (CSI-4; Gadow and Sprafkin 1994). Items assessed
the severity of clinical symptoms consistent with DSM-IV
criteria (American Psychiatric Association 1994). The 15
symptoms of CD (e.g., ‘How often has she bullied,
threatened, or intimidated someone?’) and three symptoms
of impulsivity (e.g., ‘Had difficulty awaiting turn in group
activities’) were scored on 4-point scales (0=never to 3=
very often) to generate severity scores. Adequate concurrent
validity, sensitivity and specificity of CD and impulsivity
symptom scores to clinicians’ diagnoses have been reported
for the CSI (Gadow and Sprafkin 1994). In the present
study, the internal consistency coefficient was «x=.73 for
CD items and .76 for impulsivity items at age 11.

Pubertal Maturation Onset of menarche by age 11 was
assessed using one item scored as 0 (no) or 1 (yes) on the
Pubertal Development Scale (Petersen et al. 1988). Although
menarche occurs relatively late in the pubertal process, this
salient event has greater immediate adaptive significance
than other more gradual maturational processes (Ge et al.
2001) and allows for comparability with other studies.

Data Analytic Plan

Race differences in the study variables were first examined
using ANOVAs for continuous scores and chi square
analyses for categorical (binary) variables, and Spearman’s
rho coefficients were used to evaluate the magnitude of
association among the age 11 predictors. The main effects
of the age 11 variables on subsequent risky sexual behavior,
were then examined by conducting bivariate ordinal
regressions.

Latent growth curve models (LGCMs) were used to
characterize change in girls’ propensity for alcohol use from
ages 12—15 years. The models were estimated using a weighted
least squares estimator in Mplus 6 (Muthén and Muthén 2010)
to allow for non-normally distributed data. Missing data on
dependent variables were handled using the expectation
maximization (EM) algorithm. Model fit was evaluated using
the x° goodness of fit test, comparative fit index (CFI),
Tucker-Lewis index (TLI), and root-mean-square error of
approximation (RMSEA). For CFI and TLI, we used the
conventional cutoff >. 90 for acceptable fit, and >. 95 for
good fit. RMSEA values between .05—.08 represent accept-
able fit, whereas values<.05 indicated good fit (McDonald
and Ho 2002).
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We first estimated an unconditional LGCM. Time
points were fixed incrementally to reflect the annual
assessment schedule (i.e., age 12 fixed at 0, age 13 fixed
at 1, age 14 fixed at 2, and age 15 fixed at 3). We expected
that the intercept and slope variance and slope mean
parameters would be significant, indicating variability
around age 12 alcohol use and change over time, as well
as a steady increase in alcohol use propensity between 12
and 15 years. We then tested the fit of the model
conditioned on race, and age 11 household poverty,
conduct problems, impulsivity, and menarche. Risky sex
at age 16 was regressed on the growth model, and the
putative interaction between race and the slope of alcohol
use predicting risky sex at age 16 was tested using a series
of nested multiple group latent growth curve models (cf.
Muthén and Curran 1997). The nested model constrained
a single parameter (e.g., path coefficient) to be equal for
African American and European American girls. We used
a x° difference test to compare the nested model with the
base model that assumed the parameter to be unequal
across race. If the constraint did not result in a signifi-
cantly worse fit over the base model, the parameter was
assumed to be equal for both races.

Finally, we examined whether the alcohol use latent
factors mediated the relationship between age 11 predictors
and age 16 risky sex. Mediation effects were tested
regardless of whether there were significant direct effects
between the age 11 predictors and alcohol trajectories and
risky sex, given that the requirement of a direct effect prior
to testing for mediation has been shown to significantly
reduce statistical power to detect an effect (Shrout and
Bolger 2002).

Results
Descriptive Statistics

Among the families receiving public assistance, 12.7% were
European American and 36.7% were African American
caregivers (x> [1]=39.10, p<.001, see Table 1). Conduct
problems and impulsivity scores were higher among African
American girls than among European American girls
(F11,496]=4.81, p<.05 and F[1,496]=15.18, p<.001 respec-
tively). Severity of conduct problems were moderately
correlated with impulsivity scores (Spearman’s rho=.425,
p<.001). Approximately one third (31%) of girls had
reached menarche by age 11, a rate that was signifi-
cantly higher for African American girls than European
American girls (x*> [1]=7.05, p<.01). In addition,
European American girls were more likely than African
American girls to report alcohol use at ages 13, 14 and 15,
but were less likely to report inconsistent use of birth
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control, and were less likely to have been pregnant in the
past year.

Main Effects of Age 11 Predictors on Risky Sex at Age 16

Bivariate ordinal regression analyses showed that African
American race (Wald=9.11, p<.0l), living in household
poverty (Wald=8.87, p<.01) and higher levels of impul-
sivity symptoms (Wald=5.69, p<.05) at age 11 predicted
sexual risk-taking 5 years later. Severity of conduct
problems at age 11 and reaching menarche by age 11 did
not show direct effects on risky sex in mid-adolescence.

Unconditional Latent Growth Curve Models

The unconditional LGCM for alcohol use in the total sample
fit the data well: y° [3] =2.83, p=.42; CFI=1.00; TLI=1.00;
and RMSEA<.001. The LGCM had a significant mean
slope, M,=.18, z=7.15, p<.001, confirming that there was
significant growth in propensity for alcohol use across early
adolescence. The M, value of 0.18 can be interpreted as the
increase in proportion of alcohol users per year (0.18x3
[T15 - T12]=.54), which corresponds to a 54% increase in the
proportion of users across ages 12 to 15 years. The variances
for the intercept and slope were D;=0.65, z=6.41, p<.001 and
Dy=.08, z=3.13, p<.01 respectively, indicating substantial
variation across girls in both initial use and trajectory of use.
Initial levels of alcohol use were negatively associated with
propensity to use alcohol over time (b=-.09, z=-2.05,
p=.04). A linear slope fit the data best; when testing a
quadratic trend in slope, the model failed to converge.

Model Including Race, Conduct Problems, Impulsivity,
Menarche and Poverty as Covariates

The linear model including covariates also fit the observed data
well: x’[11]=14.40, p=.35; CFI=.998; TLI=.994; and
RMSEA=.01. The severity of girls’ conduct problems at
age 11 was associated with a greater likelihood of alcohol use
at age 12 (0=.13, p=.01). Reaching menarche by age 11 also
predicted an increased likelihood of alcohol use in the
following year (3=.19, p=.04). A reduced likelihood of
alcohol use at age 12 was predicted by living in poverty at age
11 (8=-.18, p=.03), and by African American race (3=—42,
p<.001). Level of impulsivity at age 11 was not associated
with alcohol use in the following year.

The rate of increase in alcohol use between ages 12 and
15 years was predicted by girls’ race (6=—43, p<.001),
indicating a faster rate of growth among European
American than African American girls. In contrast, conduct
problems, impulsivity, menarche and household poverty
were unrelated to change in the propensity to use alcohol
between ages 12 and 15.
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Effect of the Conditioned Models on Risky Sex at Age 16,
Controlling for Race, Conduct Problems, Impulsivity,
Menarche and Poverty

To examine the unique effects of the conditioned baseline
model on later risky sex, risky sex at age 16 was then regressed
on the latent variable growth factors and the covariates.
Standard indicators showed that the model continued to fit the
data well: y° [16]=20.02, p=.22; CFI=.995; TLI=.985; and
RMSEA=.02. Higher initial level of alcohol use at age 12 was
marginally related (5=.23, p=.07) to a greater likelihood of
engaging in risky sex at age 16 (see Fig. 1). However, a more
rapid increase in alcohol use from ages 12—-15 was signifi-
cantly associated with risky sex at age 16 (5=.64, p<.01).
Race was also uniquely associated with risky sex. Thus,
African American girls were more likely to engage in risky
sex at age 16 (6=.34, p<.01) after controlling for conduct
problems, poor impulse control, household poverty and
menarche. None of the other covariates uniquely predicted
risky sex at age 16 in this model.

Multiple group latent growth curve analyses did not
reveal any race difference for risky sex regressed on the
growth in alcohol use (Ax’[1]=1.48, p=.224), indicating
that the relation between race and propensity to use alcohol
predicting risky sex did not differ substantially between
African American and European American girls.

Finally, the mediating effects of alcohol use on the
relationships between distal predictors and risky sex were
tested. The results showed specific indirect effects for race on
risky sex at age 16 via the intercept of alcohol use (5=-.10,
p<.01) and the rate of change in alcohol use (5=-.095,
p<.05). Thus, initial level of alcohol use and a faster rate of

increase in alcohol use mediated the relationship between
European American girls and the likelihood of engaging in
risky sex at age 16 years. However a direct effect of race also
remained (5=.24, p<.001) indicating that African American
girls engaged in higher rates of risky sex, and this was
not explained by initial levels or change in alcohol use
(see Fig. 2). The results also showed that use of alcohol at
age 12 mediated the effects of early menarche on subsequent
risky sex (£6=.09, p<.01), and there was a trend for a
mediating effect of rate of increase in alcohol use on the
association between early menarche status and risky sex
outcome (G=— .11, p=.063). Neither initial level of alcohol,
nor growth in the rate of alcohol use mediated the effects of
conduct problems, impulsivity or household poverty on risky
sex.

Discussion

The current study extends the large body of work reporting
on the association between alcohol use and sexual risk-
taking by examining the predictive utility of developmental
change in alcohol use across early adolescence in a
community sample of girls. Our findings showed an
increasing propensity to use alcohol across the early
adolescent period, an effect that was primarily due to a
higher rate of alcohol use at age 12 and a faster rate of
increase in alcohol use across subsequent years among
European American compared with African American girls.
Indeed, both use of alcohol at age 12, and increasing
likelihood of alcohol use over time, mediated the effects of
European American race on subsequent risky sex after

Fig. 1 Final conditioned latent
growth curve model of risky sex Alcohol use
at age 16, controlling for race, Age 12
conduct problems, impulsivity, 1
menarche and poverty. Note: Covariates Intercept |
Tp<.10, *p<.05, **p<.01, Lt “\ Alcohol use 1 Alcohol use
##%p< 001. Standardized beta 2 » Age 13
weights are shown. For clarity, 1
Race 2%
the parameters between the
covariates are excluded. The RS 0
bivariate relationships between yar Slope 1 Alcohol use
the covariates are provided in I:)ve:t}/ / "\ Alcohol use 2 Age 14
the text ge > 3
g5
Menarche Alcohol use
Age 11 Age 15
.27
Impulsivity
.18
Age 11 & Outcome
/S
Conduct 01 Risky sex
problems Age 16
Age 11
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Fig. 2 Mediating effects of
alcohol use on the relationships
between distal predictors and
risky sex. Note: *p<.05,
***¥p<.001. Standardized beta

weights are shown. For clarity, -3
only the mediated paths that are Covariates
significant are shown. The beta 25t
weights for all other paths are
available from the author on Race ~20x
request. Results showed indirect
paths from race to risky sex via
the intercept of alcohol use Poverty £
(8=-.10, p<.01) and rate of Age 11 v s
change in alcohol use (8=—.095, -
p<.05). Analyses also revealed
an indirect path from menarche Menarche
at age 11 to risky sex via the Age 11
intercept of alcohol use
(5=.09, p<.01) Impulsivity

Age 11

Conduct

problems

Age 11

controlling for the effects of problem behaviors and low
SES. Increasing use of alcohol by European American girls
may result in sexual risk-taking via alcohol’s adverse
effects on decision making, awareness of social norms or
perceptions of acceptable behavior (Parsons et al. 2004).
Alternatively, the link between more rapid increases in
alcohol use and later sexual risk-taking may result from the
subjective experience of alcohol’s effect on serotonin and
gamma-aminobutyric acid brain receptors (Graham et al.
2000) with the effect of reducing anxiety about the
consequences of one’s actions, resulting in deceased
cognitive restraint and increased risk-taking.

The results also showed that African American girls
were at higher risk than European American girls for
engaging in risky sex at age 16 after controlling for
household poverty, conduct problems, impulsivity and early
menarche. Furthermore, this association was not explained
by emerging patterns of alcohol use. Thus, in the current
sample, alcohol acted as a differential risk mechanism for
girls of African and European American race, and this is
consistent with prior studies that have reported little
covariation between sexual risk-taking and alcohol use
among African American adolescents (e.g., Stanton et al.
1993). In fact, the variables included in the current analyses
did not explain the disparity in sexual risk-taking across
these racial groups. These results add to the growing
contention that contextual factors (e.g., structure of sexual
contact networks, negative attitudes towards contracep-
tion, neighborhood disadvantage) might better account
for racial/ethnic disparities in HIV and STI risk than
individual-level determinants (Adimora and Schoenbach
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Alcohol use
Age 12

Intercept Alcohol use

Age 13

Alcohol use

Alcohol use

Slope Age 14

Alcohol use

Alcohol use
%0y Age 15

<

¥

Outcome

Risky sex
Age 16

2005; Fichtenberg et al. 2009; Lightfoot and Milburn
2009; Thorburn and Bogart 2005). Identifying contextu-
ally sensitive mechanisms of sexual risk-taking is clearly
an important avenue for future research and tailored
prevention programming.

The findings of the LGCMs also revealed that reaching
menarche by age 11 predicted alcohol use in the following
year, and that alcohol use at age 12 mediated the effect of
early maturation on later risky sexual behavior. Although
not significant, there was a trend for increasing use of
alcohol to mediate the effect of menarche by age 11 on
sexual risk-taking. This pattern of results is consistent with
prior findings indicating that the association between early
pubertal maturation and high-risk behaviors among girls is
relatively short-lived, and that by mid-adolescence any
direct effects have generally dissipated (Dick et al. 2000). It
should be noted however, that in the current study, more
than 30% of the sample had already reached menarche by
age 11 and as a result, this variable may not have been the
most sensitive indicator of early maturation or a subgroup
at highest risk for problematic behaviors. Future work using
other indices of physical development such as Tanner stage
timing or rapidity of maturation either singly or in
combination with timing of menarche may provide impor-
tant insights into the groups at highest risk at a young age.
Nevertheless, the current results are congruent with prior
evidence suggesting that early pubertal development has an
indirect effect on later risk-taking behaviors via proximal
mediating causal factors (Caspi et al. 1993). Our findings
suggest that early emerging alcohol use is one such
mediating factor.
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Although bivariate associations were revealed between
conduct problems, poor impulse control, and houschold
poverty and engaging in risky sex 5 years later, there were
no direct or mediated effects of these distal predictors in the
multivariate models. These results appear to qualify early
reports of direct links between low SES and behavior
problems on risky sex (Kahn et al. 2002; Upchurch et al.
1999). Furthermore, controlling for household poverty did
not account for the association between African American
race and sexual risk-taking. However, given that sexual
risk-taking is prevalent among adolescents and there is
generally little to distinguish sexual activity from sexual
risk-taking in mid-adolescent girls (Hipwell et al. 2011),
multiple developmental pathways are likely to be operating.
For example, Zimmer-Gembeck and Helfand (2008) sug-
gested that dispositional traits (e.g., poor impulse control)
combined with problem behaviors may be important
predictors of early sexual debut, which is then associated
with a greater number of sexual partners, lower rates of
contraception use, and increased rates of unwanted preg-
nancy and STIs by mid-adolescence (e.g., Kaestle et al.
2005; Niccolai et al. 2004). A pathway to more typical onset
of adolescent sexual behavior may comprise biological
characteristics (e.g., earlier maturation), some minor problem
behaviors (e.g., experimentation with alcohol) and cultural
norms about the acceptability of teenage pregnancy. In
addition to heterogeneity in pathways to sexual risk-taking,
there is likely to be heterogeneity among the girls scoring high
on sexual risk-taking. For example, some girls may have
planned to become pregnant because they perceived support
from extended family and the community (Azibo 1996),
others may have prioritized intimacy in relationships over
safe sexual practices (Kerrigan et al. 2007). In these cases,
there may have been little covariation between condom use
and other high risk behaviors. Research that aims to parse
this heterogeneity by examining the moderating effects of
contextual and normative factors as well as the developmen-
tal clustering of risk and protective factors for different
sexual risk behaviors (e.g., inconsistent contraception use,
multiple partners) is clearly needed.

Limitations and Future Directions

Several methodological limitations should be noted. First,
the current study relied on self-reported STI information
and no corroborative biological data were available. Given
that asymptomatic STIs are prevalent and adolescent
awareness of infection tends to be low (Kane et al. 2001),
the rate of STIs in the current sample is likely to be
underestimated. Second, we elected to combine girls
reporting no sexual activity in the past year with girls
who were sexually active but not engaging in risky
behaviors. It is possible that this approach masked some

developmental heterogeneity whereby some of these girls
may have engaged in sexual risk behaviors at an earlier
time, then desisted. However, data suggest that sexual risk-
taking is relatively stable (e.g., 60% of girls in the current
sample using birth control inconsistently at age 15 also
reported inconsistent use at age 16, x*=23.2, df=1, p<.001).
Nevertheless, the approach of combining these possibly
different types of girls into one group likely produced more
conservative findings about the predictive utility of increas-
ing alcohol use for subsequent sexual risk-taking than if
prior sexual history was also considered in the model.
Although examination of this developmental variability was
beyond the scope of the current paper, it is clearly an
important question that warrants further investigation.
Third, girls’ report of any alcohol use included sips, tastes
as well as full standard drinks, and frequency of use was
not examined. The low threshold for endorsing alcohol use
may have further increased the heterogeneity within the
sample, and diluted the strength of the associations with
risky sex and the covariates. Furthermore, evidence from
studies of adults has shown that the distal consequences of
alcohol use depend on lifetime cumulative volume con-
sumed, the way alcohol is drunk, and the context in which
the drinking occurs (Leigh 2002). For example, heavy
drinking episodes with intoxication are associated with
higher sexual risks than lighter or non-binge drinking.
These distinctions were not made in the current analyses
due to the low variability in the frequency of alcohol use in
this early developmental period, but it is possible that
differing trajectories of alcohol use patterns were differen-
tially related to sexual risk-taking. In addition, event-level
analyses could provide more specific results about the role
of alcohol in episodes of risky sexual behavior. Finally,
marijuana use is also known to be related to sexual risk-
taking (Lowry et al. 1994), and unlike alcohol, appears to
be equally prevalent among African American and Europe-
an American adolescents (Johnston et al. 2006). Future
studies examining change in an individual’s propensity to
use marijuana may identify this substance as an important
predictor of risky sexual behavior for both African
American and European American girls. Additional consid-
erations for future research include assessment mode
effects. For example, the interviewer-administered interview
used in the current study may have yielded lower rates of
use than self-administered questionnaires or computer-
assisted self-interviews (Turner et al. 1998; Wright et al.
1998). Furthermore, although self-reports of substance use
obtained in the context of good rapport, privacy and with
the assurance of confidentiality are generally valid (Brener
et al. 2003; Harrell 1997; Winters et al. 2008), biological
procedures could be incorporated into future work to
provide additional information about the accuracy of
adolescent reports (Wagenaar et al. 1993).
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The current study results point to the need for STI/teen
pregnancy prevention efforts that focus on slowing the rate of
increase in alcohol use in early adolescence. Such psycho-
educational intervention efforts may be delivered effectively
in schools (Toler et al. 2000), and may reduce both high-risk
sexual behaviors as well as alcohol use-related problems
(Cooperman et al. 2005). However, culturally tailored
prevention programming is needed, given that alcohol use
serves as a differential risk mechanism for girls of African
American and European American race. Our results further
highlight the disproportionate vulnerability of African
American girls for sexual risk-taking, irrespective of emerg-
ing use of alcohol, and indicate a need for focused
interventions to improve sexual health behaviors. Prior work
has demonstrated the effectiveness of peer and adult-led
programs that are skills-based, age appropriate, and that use
cognitive-behavioral principles to elicit safer sex practices
among adolescents (e.g., CDC 2010; Jemmott et al. 2006).
Nevertheless, contextual factors that are differentially dis-
tributed by race may partially explain race differences in
sexual risk-taking as well as the associated negative
consequences. Such factors need to be identified and
incorporated into universal prevention efforts.
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